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1 Resumo

Com a criacdo e popularizacdo dos exames baseados em imagens e sua
posterior padronizagdo pelo padrdo DICOM (Digita Image Communication in
Medicine), tornouse viavel um outro antigo sonho dos hospitais e clinicas, as PACS
(Picture Archiving Communication System), que nada mais sdo do que integrar o parque
computacional do hospital/clinica em uma rede e criar pontos de armazenamento de
exames e entradas para consulta e andlise dos mesmos.

Neste contexto, surgiu o projeto Cyclops, que além de tratar da criacéo e
manutencdo de PACS também se encarrega do desenvolvimento de aplicacfes para o
auxilio ao diagnastico.

Por requisicoes de desempenho e aceitacdo naciona, iniciou-se um esforgo
para que toda a implementacdo do Cyclops fosse portada para uma linguagem de maior
desempenho. Neste contexto nasceu 0 projeto cyclops persona como um primeiro
esforco que tanto implementa a base necessaria para que o restante de projeto sga
portado como funciona como um cliente pessoal para consulta, andlise e diagnéstico de

imagens meédicas.

Pdavras-chave: DICOM, imagens médicas, cliente de imagens médicas,
Cyclops, Cyclops Persond
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2 Abstract

With the creation and popularization of image based exams and your subsequent
standardization for DICOM (Digita Image Communication in Medicine), became
feasible another hospital and clinical dream, the PACS (Picture Archiving
Communication System), that is just the hospital/clinic computational park
interconnection in just one network, and create storage exams access points and inputs to
query and analysis of then.

At this context, appeared the Cyclops Project, that beyond treat the creation and
maintenance of PACS, to put it self of the application development to aid the exams
diagnosis.

For performance and national acceptance requisitions, beginning a great effort to
port al the Cyclops Project implementation to a programming language that has a better
performance. Then, have borne the Cyclops Persona Project as a first effort that both
implement the necessary base to remain project as function like a persona client for

queries, analysis and diagnosis of medical images.
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7 Introducao

O projeto Cyclops Personal, é parte integrante de um projeto maior chamado
Cyclops, que por sua vez é um projeto de cooperacdo binacional entre o Brasil e a
Alemanha e que visa 0 desenvolvimento de ferramentas de andlise e diagnéstico de
imagens medicas.

Dentro deste contexto, podemos classificar o cyclops personal de duas
maneir as bem distintas.

Na primeira delas, o projeto pode ser visto como um cliente de imagens
médicas no formato DICOM, possuindo ata performance e que pode facilmente ser
executado em um computador de configuragdes modestas. Desta forma, um médico pode
utiliza-lo em sua casa ou consultério para analises visuais ou auxiliadas por ferramentas
basicas como, zoom, gustes de contraste, e assm relatar seu laudo.

Mas o cyclops personal foi desenvolvido visando também objetivos maiores.
Todas as aplicacbes desenvolvidas no ambito do projeto cyclops possuem uma
deficiéncia prética crassa. Elas foram desenvolvidas em linguagem de prototipacdo, ou
melhor dizendo, em uma linguagem de performance modesta mas auto grau de abstragéo.
Isso facilitou a criagdo de toda a tecnologia que compde hoje o projeto cyclops, mas
dificulta em muito a aceitacdo do software pela comunidade médica em nosso pais, visto
que para se executar de forma a0 menos aceitavel 0 programa, as configuragdes de
hardware requeridas sdo bem altas.

Diante deste contexto, um novo esfor¢o dentro do projeto cyclops esta sendo
feito no sentido de portar a tecnologia ja desenvolvida para uma linguagem de maior
performance. Mas para que tais aplicagcbes funcionem, faz-se necess&io que um
background de software exista viabilizando tarefas genéricas tais como a capacidade do
cliente se comunicar com servidores de imagens médicas ou dispositivos de captura de
imagens (como um tomégrafo). Também e requerido como funcionalidades basicas a
capacidade de carregar e interpretar de forma correta as imagens armazenadas no formato
DICOM, manipulagdo das imagens como zoon e outras ferramentas e por Ultimo uma

gama bem vasta de classes genéricas que se fazem necessarias para viabilizar servigos

Daniel Duarte Abdala Pagina 9




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

que existiam na linguagem de prototipagdo utilizada e que ndo existem na nova
linguagem adotada.

Desta forma, o cyclops persona foi projetado e desenvolvido de forma a
cumprir tal papel e criar entradas bem definidas para todas as autoras aplicacOes a serem
portadas.

Resumindo, poderiamos dizer que o cyclops persona € tanto uma ferramenta
que pode ser utilizada por médicos no auxilio ao diagnostico médico como uma peca
chave para que o projeto cyclops possa finalmente ser utilizado em larga escala em nosso

pais e ndo somente por NOSSOS Parceiros.
7.1 Historia do Projeto

O cyclops perssona comecou a ser desenvolvido em agosto de 2001 pelos
bolsistas de ITI Daniel D. Abdada e Charles I. Wust do laboratério de Integracdo de
software e hardware (LISHA), pertencente ‘a Universidade Federal de Santa Catarina.

Em dezembro de 2001 uma primeira versdo estavel do projeto foi finaizada
contendo o kernel basico para interpretacdo de imagens médicas no formato DICOM 3.0,
algumas ferramentas de manipulacéo de imagem e uma ferramenta de impressao.

De posse desta versdo, o bolsista Charles |. Wust defendeu seu trabalho de
concluséo de curso e deixou o projeto.

Em abril de 2002, uma nova versdo foi langada, versdo esta contendo esquema
de tratamento de excegoes, kernel e parse de imagens expandido e corrigido, cliente de e-
mail, uma primeira versdo do mecanismo de comunicagcdo e novas ferramentas de
manipulacdo de imagens.

E o projeto continua a ser desenvolvido.

7.2 Historia do Projeto Cyclops

O projeto cyclops foi criado em 1992 como um projeto de pesquisa binacional

e delongo prazo pelos professores Dr. Aldo von Wangenheim, da Universidade Federa
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de Santa Catarina e pelo professor Dr. Michael M. Richter, da Universidade de
Kaiserslautem.

Os objetivos do projeto sdo desenvolver e por em prética novos métodos,
técnicas e ferramentas na &rea de andlise de imagens médicas utilizando técnicas de
inteligéncia artificia e visdo computacional, além de criar uma estrutura bem definida de
PACS que funciona em perfeito acordo com todo o projeto em si.. Com esta proposta, foi
iniciada em 1993 a cooperagcdo com 0s parceiros médicos e industriais da Alemanha. No
Brasil existem também parceiros, tais como a clinica DMI em S&o José SC e o Hospita
Universitario da UFSC.

Atualmente, o projeto se encontra em sua fase Il, que &m por objetivo a
cooperacdo para o desenvolvimento de solugdes que possam ser efetivamente transferidas
dentro de aplicacbes clinicas préticas no contexto de um consorcio internacional. O
objetivo deste consorcio é atingir as metas do projeto atraves de coperagdo entre os
parceiros do Brasil e da Alemanha, cujas competéncias especificas complementemse em
areas especificas.

O consorcio internacional de pesquisa e desenvolvimento é constituido por
Universidades de ambos os paises, parceiros industriais da area de software, parceiros

médicos e empresas fabricantes de equipamentos radiol égicos de ambos os paises.
7.3 Motivacao

Durante os Ultimos nove anos, 0 projeto cyclops produziu pesguisa de mais
alta qualidade resultando em 6timos softwares para andlise e diagnéstico baseado em
imagens médicas. Porém, toda a pesquisa desenvolvida teve como seu coroamento um
software desenvolvido em linguagem smalltalk, que embora auxilie deveram durante o
processo de desenvolvimento devido as facilidades inerentes a mesma no que se refere a
prototipacdo de aplicagdes, possui uma performance considerada modesta, devido ao fato
da linguagem ndo gerar codigo objeto compilado mas sim interpretado. Também vae
notar que durante 0S mMesmMos nove anos, a equipe do projeto observou uma certa
relutancia por parte da comunidade médica em utilizar os aplicativos desenvolvidos pelo
projeto devido ao fato dos mesmos ndo serem executados da maneira usua como

qualquer programa para windows, além do fato de que as requisicbes de hardware para
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uma execugdo aceitavel dos mesmos ser bem ata. Diante deste contexto, em 2001, um
novo esforgo surgiu dentro do projeto cyclops no sentido de se criar uma nova versdo do

projeto que possui-se 0S seguintes requisitos:

Alta performance
Baixas requisi¢des de hardware
Compatibilidade total com o ambiente windows

Minimo esfor¢o no processo de migragcéo

Neste sentido, o primeiro passo a ser dado era a criagdo do kernel do projeto,
ou Sgja, 0 suporte de software para perfazer as operacbes comuns a todos os aplicativos
do projeto, tal como interpretar e abrir imagens no padrdo DICOM, perfazer a
comunicacdo de dados entre 0 computador que executa a operacdo e 0s repositorios de
imagens e/ou dispositivos de captura das mesmas, dentre outras.

Ent&o, o projeto cyclops persona surgiu como um primeiro esfor¢o no sentido

de se viabilizar o processo de migragcdo de todos o projeto cyclops.

7.4 Objetivos

Para a idealizacdo e desenvolvimento deste projeto foram definidos aguns
objetivos visando principamente o desenvolvimento de um software que possurse um
bom grau de usabilidade, que requisitasse 0 minimo possivel de recursos de software e
hardware para que o software se adaptasse da melhor maneira possivel aos computadores
existentes hoje em dia nas clinicas e hospitais e ambém que contemplasse todas as
funcionalidades previamente idealizadas e definidas no que consideramos um bom cliente
de imagens médicas no que diz respeito a manutencdo e manuseio. Desta forma

definimos como objetivos gerais do projeto os seguintes itens:
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7.4.1 Objetivos Gerais

O objetivo deste trabalho € desenvolver o suporte de software necessario para
gue o restante do projeto cyclops possa ser migrado de maneira efetiva para o0 ambiente
windows. Como um subproduto deste projeto, visualizou-se a criagdo e um cliente de
imagens médicas no padrdo DICOM gue possa ser utilizado em hospitais e clinicas no

auxilio ao diagnodstico médico baseado em imagens.

7.4.2 Objetivos Especificos

Para redizar a implementagdo deste software foram definidos os seguintes

objetivos especificos:

a Criar um software capaz de ler informagdes contidas em um arquivo DICOM

b O software deve fornecer funcionalidades que auxiliem os médicos no exame
das imagens, tais como ferramentas de edi¢do gréfica, e impressao.

©) Criar uma estrutura expansivel, de modo que novas funcionalidades possam
ser facilmente adicionadas ao software.

d Criar um suporte de software de modo a tornar possivel a migragdo dos

aplicativos que compdem o projeto cyclops para o ambiente windows.

Daniel Duarte Abdala Pagina 13




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

8 Metodologia

Para atingir os objetivos especificos destes trabahos foi utilizada a seguinte
metodol ogia:

a) Conhecer 0 padrdo DICOM em detalhes, estudando suas defini¢cbes no “Draft
DICOM Standard” e em outros documentos.

b) Modelar e implementar uma estrutura para leitura da informagdo contida nos
arquivos em formato DICOM.

c) Modelar e implementar uma estrutura de organizacdo das informagdes lidas de
acordo com a modelagem do mundo real proposta no padréo DICOM.

d) Adicionar ao sistema um visualizador de imagens com algumas funcionalidades,
tais camo ferramentas de “zoom”.

e) Adicionar outras funcionalidades extras, tais como um mailer de Imagens ou
impressao de imagens.

f) Criar artefatos de software que disponibilizem servigos para as aplicagdes que

serdo posteriormente portadas e que ndo existem na linguagem alvo escolhida.

8.1 Periodo de aquisicao de Informagdes

Durante os primeiros dois meses do inicio do projeto, os desenvolvedores do
mesmo dedicaram se a aprender e adquirir informagdes necessarias para a realizagdo do
mesmo. Nesta etapa, pesguisouse muito sobre o padréo de imagens médicas DICOM e
também sobre tecnologias de software que auxiliassem no desenvolvimento da parte de
manipulacdo de imagens de maneira concisa e eficiente. Entenda-se por tais tecnologias
boa parte da API gréfica do Windows ( GDI — Graphics Dependent Interface).

Neste Periodo também foram desenvolvidos alguns protétipos de partes do
projeto, tais como a parte do parse de arquivos para extracdo das informagdes medicas e
interpretacdo da representacdo das informagdes graficas (imagens).
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Embora este periodo de aguisicdo de informagdo tenha sido bem extenso e
proveitoso, devido a complexidade do assunto no que diz respeito a concordancia do
aplicativo com o padréo DICOM (diga-se de passagem, que a ultima especificagdo do
mesmo possui hada menos que 13 volumes, dos quais pelo menos 7 tiveram que ser
detalhadamente analisados para que o resultado fina fosse satisfatorio), o periodo de

estudo e aquisicao de informacdes se entendeu até praticamente o Ultimo dia do projeto.
8.2 Escolha daLinguagem de Programacao

Um dos maiores objetivos deste projeto € apresentar uma implementacdo mais
eficiente que a aplicacéo "Dicom Editor", existente no ambito do Projeto Cyclops.

Desta forma as preocupacdes que nortearam o inicio da idealizacgo deste prgeto
recairam sobre a escolha da linguagem de programagdo que deveria ser uma gque possui-
se dta performance na execugdo, e, diante deste requisito cairam por terra todas as
linguagens que ndo sdo compiladas. O segundo requisito era que a linguagem fornecesse
um bom grau de portabilidade, ou sgja, que 0 programa pudesse ser escrito para windows
e sem muito esforgo, pudesse ser portado para outras plataformas, mais especificamente,
o Linux. Embora a linguagem C++ possuisse alta performance, sua portabilidade deixa a
desgjar no quesito interface com o usuério. Esta linguagem, porém, teria que ser orientada
a objetos, de modo a ndo perder uma das maiores qualidades que o DICOM Editor
apresenta, que é uma boa modelagem do sistema, o que facilita a manutencdo e expansdo
do mesmo.

Também era interessante que a linguagem tivesse bastante componentes visuais
de fécil utilizacdo, para facilitar o desenvolvimento de uma interface eficiente e
agradavel.

Desta forma, escolheurse a linguagem Object-Pascal e as ferramentas Delhi e
Kylix, pois, segundo pesquisas desenvolvidas no processo de selecdo da linguagem
percebeurse que a aplicacdo poderia ser portada de uma plataforma para a outra sem

grandes esforgos.
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8.3 Estrutura Geral da Aplicacao

A estrutura geral da aplicagdo fo derivada diretamente a partir da aplicagéo
"DICOM Editor” ja existente no projeto Cyclops.

Nesta estrutura, um usu&rio pode trabalhar com uma lista de imagens
organizada a partir do modelo de informacdo do padréo DICOM. Assm, as imagens
ficam divididas hierarquicamente em 4 niveis. paciente, estudo, série e imagem. O
sistema exibe iniciamente a lista de todos os pacientes ja obtidos. Selecionando um
paciente serdo mostrados todos os estudos pertencentes a este. As séries de um estudo
também s8o visualizadas de modo similar.

Quando uma série esta selecionada, 0 sistema redliza a visuaizacdo de
miniaturas de imagens desta série. A partir deste passo € possivel invocar funcionalidades
do sistema especificas a uma série ou imagem

Esta estrutura hierarquica visuaizada pela interface é mantida internamente
por Varios objetos que contém as informagdes. Assim, foi necess&rio criar classes para

cada um deles (pacientes, estudos, séries e imagens).

Uma vez que todos os requisitos do projeto estavam definidos, iniciou-se 0
processo de modelagem da aplicacdo. Paratal, utilizou-se ferramentas de modelagem em
UML tal como o Rationa Rose e também muitos diagramas de fluxo de informagdo
melhor descritos de maneira textual. Toda a modelagem da mesma foi extensivamente
utilizada no processo de desenvolvimento e também constantemente alterada durante as

vérias iteragdes no processo de desenvolvimento.
8.4 Metodologia de Desenvolvimento

De acordo com este processo de desenvolvimento, definiu-se uma estrutura
gera para a aplicagdo, visando principa mente os seguintes quesitos:
Modularidade
Reusabilidade
Portabilidade
Performance
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A modularidade era desgjavel principalmente porque durante a primeira etapa
do desenvolvimento do projeto, dois programadores estavam trabahando, ficando ao
encargo de um principamente o desenvolvimento do parse que interpretaria a informagdo
DICOM contida nos arquivos .dcm e a0 outro a representacdo da mesma em uma
estrutura de dados concisa e que facilitasse sua utilizac8o pelos vérios outros modulos do
projeto tal como o ImageViewer, o printer Tool, etc.

O quesito reusabilidade visava principamente fornecer uma estrutura de
objetos que pudesse ser facilmente entendida e reutilizada por outras aplicagdes do
projeto cyclops que viessem aintegrar o Cyclops Personal.

A portabilidade tinha como objetivo criar o minimo possivel de dependéncia a
uma plataforma especifica de modo a tornar smples o processo de transposicdo do
Sistema para um outro sistema operacional (no caso o linux).

Pro fim, a performance visava criar um aplicativo enxuto e que funcionasse a
maior velocidade possivel utilizando para isso o minimo de possivel de recursos da
maquina hospedeira. Como o Ultimo requisito era considerado 0 mais importante e visto
gue o publico avo do projeto (clinicas e hospitais) dificilmente aceitariam ter que mudar
0 pargue de maquinas para contemplar as necessidades deste software e por fim visto que
portabilidade e performance foram requisitos verificados contraditorios, negligenciou-se

em parte a portabilidade visando a busca de uma maior performance.

8.5 'Documentacio

Visto que esta aplicagcdo era de suma importancia para o projeto Cyclops e
também que 0 mesmo seria continuado apds o termino deste trabalho de conclusdo de
curso, ndo necessariamente pelos desenvolvedores originais, verificouse a necessidade
da criagdo de uma detalhada documentacdo do mesmo, visando principalmente
documentar 0s processos criticos tais como a interpretacdo das informacfes no padréo
DICOM, o processo de parse dos arquivos .dcm, 0s processos adotados para a

manipulacdo eficiente de imagens no sistema operacional windows, em suma, todos os

! Toda a documentaco pode ser encontrada no cd que acompanha o trabal ho.
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pontos onde se concentrou a pesquisa que validou tal aplicacdo como um projeto de
conclusdo de curso.

Para tal definiu-se que toda a aplicacdo deveria estar modelada em UML visto
seu alto grau de aceitagdo e conhecimento pelas pessoas do meio da Computagéo.
Também incluiu-se nesta documentagcdo todas as descrigbes textuais dos processos
complexos e relevantes do programa. Foi feita uma descricdo detalhada de todas as
classes do sistema especificando métodos, atributos e inter-relagdes intra e extra objetos.

Para finalizar a documentagcdo, por todo o cddigo fonte foram incluidos

comentarios explicando tecnicamente pontos chave da aplicacéo.
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9 Conceituacao Teorica

A aplicagdo desenvolvida neste trabalho tem como um de seus objetivos ler e
decodificar imagens médicas no formato descrito pelo padréo DICOM 3.0. Desta
maneira, é interessante fornecer detalhes mais aprofundados sobre este padréo para una
melhor compreensdo dos capitulos seguintes deste relatério. Outro dos objetivos era que
0 programa manipulasse de forma eficiente as imagens médicas fornecendo ferramentas
que fossem verdadeiramente Uteis para os médicos, desta forma, também abordaremos
neste capitulo informacbes técnicas sobre os procedimentos e tecnologias adotadas
visando estefim.

9.1 Historia do Padrao DICOM

Algum tempo apds o surgimento das primeiras imagens médicas em formato
digital, o ACR e aNEMA perceberam a necessidade de padronizacdo para PACS. Entéo,
em 1983, foi formado um comité conjunto para desenvolver um padréo para facilitar a
conectividade entre diversos fabricantes de equipamentos de imagens médicas. Com este
objetivo este comité publicou em 1995 a versdo 1.0 deste padré com o documento
chamado ACR/NEMA Standards Publication No. 300-1985. [CLUNIE, 2001]

Este documento sofreu vérias revisdes. Enfim, em 1982 foi lancada a versdo
2.0 deste padréo, que foi denominada ACR/NEMA Standards Publication No. 300-1988.
Esta versdo ealmente se tornou o padréo para comunicagao e intercambio de imagens.
Apesar de ter sido largamente utilizada, a versdo do padréo sofria de muitas deficiéncias
guanto a parte de comunicagao em rede.

Entdo, o padréo sofreu uma revisdo e reorganizacdo radical e entre 1992 e
1993 foi publicada uma nova versdo chamada ACR/NEMA Standards Publication PS3,
que ficou mais conhecida pelo nome DICOM 3.0 (do inglés Digitad Imaging and
Communications in Medicine). [CLUNIE, 2001]

ApbGs mais trés anos de trabalho auxiliados por vérias sugestdes das areas
industrial e acadeémica, o DICOM 3.0 foi dado por completo. Assim, esta versdo acabou

se tornando o padrdo de facto para PACS, pois apresenta uma definicdo realmente
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abrangente e robusta para comunicacéo e intercdmbio de imagens médicas. [DELLANI
2001]

A abrangéncia do padréo DICOM 3.0 em PACS ndo se restringe
simplesmente a um protocolo de codificagdo dos dados da imagem e sua transmissdo. Ele
também define diversas classes de servigos, como armazenamento, recuperacao, pesquisa
e impressdo de imagens, formatos utilizados no armazenamento das imagens em meios
removiveis, processos de negociacdo de associagOes para a transmissdo dos dados das
imagens atraveés de redes, etc. [DELLANI, 2001]

9.2 Documentacao DICOM

O documento que define o padrdo DICOM 3.0 encontra-se dividido em
diversos capitulos. O modo em que estes foram divididos consegue dar uma boa nocéo da
abrangéncia do padréo.

Os capitulos sdo (os de maior relevancia para este projeto estéo detalhados):

PS 3.1-2000, Introduction and Overview: fornece uma introducdo sobre os

objetivos do padréo;

PS 3.2-2000, Conformance: define fatores que devem ser observados para que

uma aplicacdo possa ser considerada em conformidade com o padréo;

PS 3.3-2000 Information Object Definitions. define quais sGo o0s objetos de
informacdo que sdo definidos pelo projeto e 0 modo como estes sdo constituidos.
Contém uma extensa lista de todos os grupos e entidades de informagdo que o

padréo define;

PS 3.4-2000 Service Class Specifications,
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PS 3.5-2000 Data Sructures and Encoding: define os métodos através dos quais

os dados das estruturas de informagdes devem ser codificados,

PS 3.6-2000 Data Dictionary: € uma lista extensa com todos os “Tags’ do
padrdo. Cada um destes “Tags’ especifica cada um determinado atributo de um
objeto de informagéo;

PS 3.7-2000 Message Exchange;

PS 3.8-2000 Network Communication Support for Message Exchange;

PS 3.9-2000 Point to Point Communication Support for Message Exchange

PS 3.10-2000 Media Sorage and File Format for Media Exchange: especifica o

formato de uma imagem DICOM em arquivo para armazenamento;

PS 3.11-2000 Media Sorage Application Profiles,

PS 3.12-2000 Media Formats and Physical Media for Media Interchange;

PS 3.13-2000 Print Management Point-to- Point Communication Support;

PS 3.14-2000 Grayscale Sandard Display Function;

PS 3.15-2000 Security Profiles
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9.3 API-GDI do Windows

Num primeiro momento do projeto, mais precisamente quando a primeira
versao do mesmo foi lancada, apenas utilizou-se os recursos disponiveis na linguagem de
programacdo Delphi para gerenciar todo o processo de manipulacdo das imagens e
também para a criacdo das ferramentas de manipulacéo de imagens. Considerando que a
primeira versdo nada mais era que um prototipo a ser validado para a criacéo efetiva de
uma ferramenta, o projeto atendia em conformidade os objetivos. Mas em s, 0 Sistema
deixava muito a desgar. Por exemplo 0 processo de instanciacdo das imagens na
memoria era muito lento e também ferramentas como o guste window e a lupa de zoon
apresentavam flicking acima do méaximo aceitavel.

Assim, fezse necess&rio buscar uma solucdo para resolver os referidos
problemas. Depois de um periodo de pesquisas, decidiu-se abrir mdo das facilidades
fornecidas pelo ambiente delphi no toante aos recursos de manipulacdo de imagens
(perdendo assim a independéncia de plataforma) e adotar a estratégia de programar toda a
manipulagdo de imagens utilizando diretamente a API-GDI do windows.

Programar utilizando diretamente a APl do windows é tarefa bastante
complexa, e paratal contou-se com a gjudainestimavel do livro de Charles Petzold, livro
este que descreve de maneira detalhada e didética toda a APl do windows. Os resultados
obtidos com esta opc¢éo de desenvolvimento podem ser observados na se¢éo referente aos

resultados e testes de performance do projeto.

9.4 Estrutura de Informacao DICOM

O padréo DICOM néo define apenas métodos para comunicacdo de imagens.
Ele também define toda uma modelagem de objetos de informacdo que véo adém da
prépria imagem. Assim, a forma como as informagdes sobre pacientes, estudos e séries
de imagens também tem uma definicdo de como devem ser transmitidas e armazenadas.

Assim sendo, cada imagem tem associada a s a S mesma um grande conjunto
de informagdes. Como existem vérias informagdes que existem de forma hierarquica é

possivel organizar as imagens da mesma maneira.
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De acordo com o padrdo DICOM, é possivel organizar as informacfes no

seguinte nivel hierarquico:

]

b

Paciente: é uma pessoa que recebe ou esta apto a receber tratamento médico.
[PS 3.3, 2000]

Estudo: & uma colecé@o de séries de imagens medicas e outras informagdes
logicamente relacionadas com o objetivo de diagnosticar um paciente. Um

estudo esta associado sempre a somente um paciente. [PS 33, 2000]

Série: séries sdo um conjunto de atributos utilizados para agrupar varias
instancias de informagdo (comumente imagens) em diferentes conjuntos. Para
agrupar varias instancias em uma s&ie, todas as instncias devem
compartiilhar 0 mesmo quadro de referéncia (frame of reference) e
equipamento, caso tenham sido especificados, e ser da mesma modalidade.
[PS 3.3, 2000]

Imagem: aém da informagdo visual contém também outras informagdes
relacionadas a mesma, tais como pardmetros da méguina de captura de

Imagens.

9.5 Formato Digital de Informacdes DICOM

O modo que o DICOM Ltiliza para codificar a informagéo é através de um

dicionario de Elementos de Dados. Um elemento de dados especifica o valor de um

determinado atributo de um objeto de informacéo.

A estrutura de um elemento de dados é composta dos seguintes campos:

Tag: E um identificador composto por um par ordenado de nimeros. o
Numero de Grupo e 0 Nimero de Elemento. Estes nUmeros sdo cada um da
ordem de 0000h a FFFFh (hexadecimal) [PS 3.5, 2000]. Os valores de tag séo

normalmente referenciados da seguinte forma (gggg, eeee), onde “gggg” e
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“eeeg’ significam respectivamente os nimeros de grupo e de elemento do tag

em hexadecimal.

b Representacédo de Valor (VR, do inglés Value Representation): Define o
tipo do dado codificado pelo elemento de dado (nUmero, texto, etc). Este

campo ndo é obrigatorio.

¢ Comprimento do valor: especifica 0 nimero de bytes utilizados para
explicitar o valor do elemento de dados. [PS 3.5, 2000]

d Campo de Valor: neste campo estdo mntidos os valores explicitados pelo

elemento de dado

Desta maneira, no padrédo DICOM, toda a informacdo sobre imagens é
comunicada através de elementos de dados. O documento PS 3.3-2000 Information
Object Definitions define explicitamente quais elementos pertencem a cada diferente

objeto de informacdo através do “Tag” deste elemento.

9.6 Consideragdes Sobre Performance

Como foi dito anteriormente, a performance da aplicagdo € um fator critico
visto que o volume de dados a ser manipulado pela aplicacdo € bastante grande. Apenas a
titulo de exemplo, imagine que o software fosse usado para visualizacdo, manipulagdo e
diagnéstico de um exame tomografico contendo apenas 10 imagens de resolucéo
mediana. Para tal, o software devera carregar na memaria do computador cerca de 7 MB
em imagens. Agora se considerarmos que dificilmente um meédico trabalhara apenas com
uma exame por vez, digamos, imagine 3 exames, 0 quantidade de memaria pula para 21
MB. Acrescentemos a isso 5 MB ocupados pela aplicagdo em s. Logo chegamos a
conclusdo de que muita meméria RAM sera requisitada para 0 bom funcionamento do
sistema. Para tornar mais desafiador o problema enfrentado pelo projeto, informamos que

um exame tomografico de alta resolugdo possui até 100 imagens.
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Assim, fezse necessario que desenvolvéssemos mecanismos para tornar
possivel a utilizagcdo do programa em computadores com recursos escassos, tal como 0s
encontrados comumente em clinicas e hospitais. Algumas das técnicas adotadas foram

Load on Demmand — ou sga, as imagens ficam armazenadas em arquivos
temporéarios no disco rigido e so sdo carregadas quando for requisitado sua
apresentacéo.

Compactacdo — imagens ndo visivels sdo compactadas

Arraying and Bufferization — Dados necessarios como os HU values que
ocupam em geral 0 mesmo espaco que a imagem em memoria Sdo
armazenados em arrays e buffers na memoria estendida de modo a tornar a

manipulacdo do window mais rapida

A implementacdo de tais técnicas é discutida em maiores detalhes mais a
frente neste trabalho.

9.7 Decodificacéo de Arquivos

Para realizar a construcdo da estrutura de informagdes DICOM € necessario
realizar primeiramente a decodificagdo das informacgbes contidas nos arquivos das
imagens.

A unidade bésica de informacdo em um arquivo DICOM é o eemento de
dados. Os elementos de dados sdo estruturas que contém o valor de cada um dos atributos
de todos os objetos de informagdo relacionados a imagens, tais como pacientes, estudo,
S&ries, entre outros.

Para redlizar a decodificacgo de arquivos DICOM foi criado neste projeto um
leitor destes arquivos. Este implementa fungdes para extrair de arquivos DICOM todos os
elementos de dados contidos nele, e a partir deles gerar a informac&o necessaria para a
manipulacdo das imagens.

A estrutura como 0s véarios campos de um elemento de dados sdo codificados
€ variavel. Ela depende de qual “Sintaxe de Transferéncid’ que a implementacdo do

padrdo estiver usando.
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O padrédo DICOM 3.0 define trés tipos de sintaxe. Entdo, para que o sistema
consiga extrair os elementos de dados de um arquivo DICOM, é necessario que este leitor
implemente a leitura em cada uma destas sintaxes.

As sintaxes de transferéncia definidas pelo padré DICOM s&o:

9.8 Sintaxe de Transferéncia “Implicit VR Little Endian”

Nesta sintaxe os elementos de dados devem observar as seguintes

caracteristicas:

O campo VR ndo deve existir nos elementos de dados codificados através
desta sintaxe. Seu valor € relacionado a cada valor de Tag do elemento. Para saber qual é
a representacéo de valor do campo basta consultar o documento PS 3.6-2000 Data
Dictionary.

As informagbes de cada campo devem ser codificadas utilizando a ordenagéo
Little Endian, ou sgja, o primeiro byte de um ndmero contém a vaor de menor
significancia, com os bytes seguintes em ordem crescente de significancia.

Um elemento de dados codificado com esta sintaxe deve ter a seguinte

configuragéo:

NUm. De | NUm.de | Comprimento

Grupo Elemento | do Elemento Valor do Elemento

2 bytes 2 bytes 4 bytes *2

Tabela 9-1Formato deum Tag

O padrdo DICOM define para cada sintaxe um Identificador Unico (UID, do
inglés Unique Identifier). O identificador universal desta sintaxe € “1.2.840.10008.1.2”

2 definido pelo valor contido no campo Comprimento do elemento
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9.9 Sintaxe de Transferéncia “Little Endian (VR Explicit)”

Nesta sintaxe os elementos de dados devem observar as seguintes
caracteristicas:

O campo VR deve existir obrigatoriamente em todos os elementos de dados.
A partir de seu valor, € possivel especificar qual € o tipo de dados contido dentro do
elemento.

As informagdes de cada campo devem ser codificadas utilizando a ordenagéo
Little Endian, ou sga, o primeiro byte de um nidmero contém a valor de menor
significancia, com os bytes seguintes em ordem crescente de significancia.

Um elemento de dados codificado com esta sintaxe deve ter uma das seguintes
configuracdes, dependendo do tipo de representacéo de valor:

NUm. De | Nim. De VR Reservad| Comp. Do Vaor do
Grupo | Elemento o] Elemento | Elemento
2bytes | 2bytes | 2bytes | 2bytes 4 bytes *3

NUm. De | Nim. De VR Cng' vaor do El "
Grupo | Elemento or do Elemento

Elemento
2 bytes 2 bytes 2 bytes 2 bytes

O UID desta sintaxe de transferéncia é “1.2.840.10008.1.2.1"

3 definido pelo valor contido no campo Comprimento do elemento
* definido pelo valor contido no campo Comprimento do elemento
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9.10 Sintaxe de Transferéncia “Big Endian (Explicit VR)”

Esta sintaxe diferencia-se da anterior pelo fato de utilizar a notacéo Big
Endian. Assim, nesta sintaxe o primeiro byte de um nimero contém a vaor de maior
significancia, com os bytes seguintes em ordem decr escente de significancia.

O UID desta sintaxe € "1.2.840.10008.1.2.2.".

Em todos os demais aspectos, ela € idéntica a sintaxe “Little Endian (Explicit
VR)".

9.11 Estrutura de Arquivos DICOM

Em 1994 foi publicado o documento PS 3.10-2000 Media Storage and File
Format for Media Exchange. Um dos objetivos deste documento é especificar um
modelo para 0 armazenamento de imagens e informacOes correlatas. Para tal, € definido
um formato de arquivo que da suporte ao encapsulamento de qualquer definicdo de
objeto de informacao.

Um arquivo DICOM € composto inicialmente de um conjunto de dados
chamados de Meta Informacdo de Arquivo (File Meta Information). Este conjunto de
dados é consgtituido primeiramente de um preédmbulo de 128 bytes, que caso a aplicacdo
ndo os utilizem, devem ser preenchidos com o vaor 00h. Em seguido existe um prefixo
de 4 bytes com os caracteres “DICM” no formato do Repertdrio de Caracteres | SO 8859
GO. [PS 3.10, 2000].

Em seguida ao predmbulo, dentro da Meta Informag&o do Arquivo, existe uma
sequéncia de elementos de dados, cuja codificagdo ja foi esclarecida anteriormente.
Todos estes elementos tém Tags com o nimero de grupo 0002h, e obrigatoriamente estéo
codificados com a sintaxe “Little Endian (Explicit VR)".

O primeiro elemento de dados deste conjunto define o comprimento em bytes
do conjunto inteiro. Isto permite realizar uma leitura inicial de apenas os elementos do
grupo com a Meta Informagdo do Arquivo.

Os dados contidos neste conjunto indicam diversas caracteristicas do arquivo.

Entre vérias informacfes Uteis para a comunicacdo das imagens, ele também define qual
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€ a sintaxe de transferéncia a ser utilizada pelo resto do arquivo. Esta informagédo é
definida pelo elemento de dados “Transfer Syntax UID”, identificado pelo tag (0002h,
0010h).

ApoGs a parte de Meta Informagdo do Arquivo, existe varios conjuntos de
elementos de dados. Estes elementos contém cada um as informacbes de todos as
entidades de informacéo relacionadas a imagem contida no arquivo. Assim, 0 arquivo
mantém um registro de todos os dados sobre o paciente (por exemplo, nome, idade,
sexo), estudo, série daimagem, entre outros.

O Ultimo grupo de elementos de dados (7FEOh) contém as informacdes sobre
os dados dos pixels. Ele é composto de dois elementos. O primeiro define o tamanho do
vaor do dltimo, enquanto o Ultimo deixa seu campo de tamanho de valor indefinido
(preenchido com o valor FFFFh). Este Ultimo elemento é onde ficam codificadas as
informagdes do pixel do elemento em S.

9.12 Decodificac&o dos Pixels

A leitura dos arquivos permite a extragdo de todas as informagdes
relacionadas a uma imagem. Porém, o modo como as proprias informagdes visuais da
imagem sdo codificadas requer interpretacéo.

Os vaores dos pixels da imagem estdo contidos dentro elemento de dados
identificado pelo tag (7FEOh, 0010h). Estes valores normalmente estdo dispostos em uma
matriz de pixels. Os valores dos pixels podem ser definidos por um campo de tamanho
varidvel. Este tamanho € definido por um dos elementos de dados referentes a entidade de
informacgao da imagem.

Porém, sua apresentacdo visual destes vaores requer que eles sgam
processados e devidamente convertidos para valores utilizados pelo computador, no caso
deste projeto, a escala RGB.

Os valores contidos nos pixels podem ser definidos em vérias escalas. No caso
de imagens em escala de cinza, normamente sdo utilizados vaores na escala de
Hounsfield.
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As imagens, apds convertidas, sdo gravadas temporariamente em disco rigido
para evitar um grande consumo de memoria. A cada sessdo do sistema, cada imagem

interpretada € gravada com um identificador Unico.
9.13Imagens em unidade Hounsfield

A unidade de Hounsfield € uma medida da densidade relativa de uma estrutura
em uma Tomografia Computadorizada. Ela foi batizada assm em homenagem a Sir
Geoffrey Hounsfield, inventor da Tomografia Computadorizada. [CHENG, 2001]

Esta medida estipula que a densidade da agua tém vaor O, enquanto a
densidade do ar é tipicamente -1000. A seguir esta uma tabela com exemplo de valores

HU para algumas estruturas:

Estrutura Valor em HU
Ar -1000
Gordura -100 a-40
Fluido 0a20
Tecidos leves 20a100
Osso 1000
Hemorragia 55a75
intracranial aguda
Massa cinzenta 30a40

Tabela 9-2 Colelacéo de estruturas X HU values

Para a visualizacgo de imagens codificadas nesta medida, é necessario realizar
uma conversdo destes valores para a escala RGB, comumente utilizada em sistemas
gréficos. Para redlizar esta operacdo, é necessario definir limites dentro dos valores em
HU. Estes limites s80 normalmente chamados de “Window”.

Uma “Window” é definida dois valores em HU: Centro da “Window”
(Window Center) e Comprimento da Window (Window Width). Estes dois valores
definem um intervalo dentro da escala de HU da seguinte maneira: 0 nimero centra
deste intervalo € o Centro da Window, e o tamanho total deste intervalo € o Comprimento

daWindow. Assim:

Window=X |[WC- WWEXEWC- WW
2 2
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Sendo:

WC = Centro da “Window” (Window Center)

WW = Comprimento da “Window” (Window Width)
O seguinte figura demonstra melhor esta idéia, para uma Window com centro
igual a 1000 e comprimento também igual 1000:

2500

2000

Comprimanta da Window
a

1500

o, Ty

1000

500

Valores HU

0

Centro da Window

-500

Ar Agua 0ss0 Wetal

-1000

-1300 4

Exemplos de Valores

Figura 9.1 Exemplo de “Window” para valores em Unidades de Hounsfield

A conversdo dos vaores em HU para RGB pode ser feita fazendo com que
valores inferiores ao intervalo da Window sgjam definidos como preto (valor 0 em RGB),

e valores maiores que o intervalo sdo nostrados como branco (valor 255). Os valores
dentro do intervalo sdo definidos proporcionalmente entre 0 e 255.

Para redlizar a conversdo de um vaor em HU para um intervalo da escala

RGB, pode-se usar a seguinte férmula:

Sendo:

(HU - WC + W)
REE = 2 * 256
W
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RGB = vaor do pixel emescalade cinzade 0 a 255
HU = Vaor do pixe representado em HU

WC = Centro da “Window” (Window Center)

WW = Comprimento da “Window” (Window Width)

9.14Imagens Coloridas

Para imagens com informagdes coloridas, como acontece em alguns tipos de
ultra-sons, o formato de codificacdo é diferente.

Nestes tipos de imagens, ndo € necess&rio definir nenhum tipo de Window ou
similar. Os valores representados na matriz de pixels existente no e emento de dados com
ainformagdo do pixel j& vém codificados na escala RGB.

O modo como os valores RGB sdo codificados nesta matriz € peculiar. Em
tais imagens, a matriz de pixels vem triplicada. Na primeira matriz, estdo dispostos todos
os valores de vermelho da imagem. Na matriz seguinte, estdo os valores de verde de cada
pixel. A

Ultima matriz contém os valores em vermelho do pixel.

9.15Padrao de e-mail

Para que o cliente de e mail fosse desenvolvido, fez-se necessario a leitura e
entendimento das RFCs :

rfc822

rfc1225
rfc1521
rfcl725
rfc821

rfc2045
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Estes documentos contém a descricdo detalhada do modelo de e-mail corrente
utilizado na internet, de seu esquema de codificacdo de imagens anexadas e dos
mecanismos de POP3 e SMNP.

10 Estado da Arte

Como um dos objetivos gerais do projeto é criar um suporte de software para
gue as aplicagdes do projeto cyclops possam ser migradas para uma linguagem de maior
performance que o Smalltalk, ndo existe, obviamente, nenhum software que desempenhe
este papel.

10.1 Ferramentas Existentes

Porém, existem alguns programas que possuem a capacidade de decodificar

imagens no padrédo DICOM. Dentre eles podemos citar:

10.1.1 e-Film

O e-Film € o mais conceituado e conhecido cliente de imagens meédicas
existente na atualidade. Podemos dizer que ele € um software completo, possuindo
ferramentas para comunicacao em redes, ferramentas de auxilio a diagndstico, filtros para
ateracdo de contraste e ferramenta de impressdo. Até o meio do ano 2001, este software
era freeware, mas apés esta data passou a ser cobrado. Outro ponto interessante é que o e-
film possui sérios problemas com seu driver de impressdo, inviabilizando algumas tarefas

de impressdo, quando o volume a ser impresso excede um certo limite.
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Figura 10.1 Janela do e-Film

10.1.2 ezDicom

O EzDicom é um software freeware que decodifica arquivos DICOM,
inclusive imagens “multi-frame’. Ele apresenta uma 6étima performance. Porém, ele s
trabalha com imagens DICOM separadas, e ndo da pouco suporte para o trabaho com
séries de imagens. O maximo que ele permite € a leitura da informagdo contida em cada
um dos “Tags’ que ela apresenta.

Ele também apresenta uma boa ferramenta para gjuste de Window (contraste e
brilho da imagem), que é muito apreciada pelos médicos para auxiliar no diagndstico de
determinados problemas. O “zoom” naimagem também é permitido.
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ezDIEDM - Drag & Drop Medical Image Yiewer = |EI|1|

File Edit Image Study indow Convert Help

B 2T T [eckewniex] faaf [T @B xche = 0w|3295 j

[EY caso5 000_7.dcm
'casoS l]
I -
&

-1500 100%: S12x512 Image Cenf'Wid: 147/3295 |W|nd0w CenterfWidth: 147/3295

Figura 10.2 Janela do ezDICOM

10.1.3 LeadTools

O LEADTools é uma ferramenta comercial que também possui uma versdo
demo limitada que permite abrir e visualizar toda a informagdo contida em um arquivo
DICOM. Interpreta corretamente a maioria dos tags do padréo, mas parece mais uma
ferramenta de auxilio a desenvolvedores de software médico no padréo DICOM do que

um cliente de auxilio a diagnostico.
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Figura 10.3 Janela do LeadTools

10.1.4 Osiris

Este programa foi por muito tempo considerado o melhor cliente para imagens
médicas no padrdo DICOM. Como podemos observar na figura, ele pede que
especifiquemos alguns pardmetros da imagem. Este inconveniente tem feito que o mesmo
caia em desuso embora ele possua um conjunto de ferramentas bem interessante e

também comunicacdo via rede.
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Figura 10.4 Janela do Osiris

10.1.5 Dicom Editor

Ferramenta desenvolvida no ambito do projeto cyclops, possui uma boa
interpretacdo do padréo DICOM, comunicagdo em redes, mas ndo possui ferramenta de
impressdo de imagens. Este software € a base do projeto cyclops servindo como
trampolim para todas as outras aplicacOes desenvolvidas no projeto. Seu principa ponto
negativo é sua performance, que so sera aceitavel se 0 computador que o executar for
extremamente potente. Vale lembrar que o software foi desenvolvido em Smalltalk, o que
significa que roda em pelo menos sete sistemas operacionais diferentes, entre eles estdo o
Windows, MacOS, UNIX, Linux, AlX, Solaris, etc.
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Figura 10.5 Janela do DICOM Editor

10.2 Requisitos do Mercado

Vale ressaltar que 0 mercado médico € extremamente exigente no que diz
respeito a qualidade. Também devemos ressaltar que a velocidade de execugdo é
importantissima visto que a medicina em s exige dinamismo. Desta forma, apos analisar
todas as ferramentas existentes, observamos que praticamente todas pecava em um dos
dois requisitos citados acima. Como exemplo podemos citar o ezDICOM que
simplesmente ndo abre as imagens com o window em que as mesmas foram capturadas.
Ao invés disso ele define 0 window considerado padréo. O eFilm por exemplo demora
um tenpo extremamente grande para imprimir as imagens, fato esse que dificilmente é
tolerado num ambiente dindmico de uma clinica. De posse destas informagdes, definimos
um conjunto de requisitos a serem contemplados software.

Ainda outros requisitos foram levartados gracas a cooperacdo dos parceiros

médicos do projeto Cyclops. Dicas referentes a usabilidade e uma definicdo de
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performance 6tima, aceitavel e indesgavel para os mesmos. Tais dados podem ser vistos

na secdo referente a testes de performance e validacéo.

11 Caracteristicas do Projeto

Tendo em vista os requisitos do projeto, 0 mesmo comegou a ser desenvolvido
em agosto de 2001. A seguir apresentamos algumas das funcionalidades criadas para
cumprir os objetivos gerais e especificos.

11.1 DICOM Editor

Parte primordia do projeto, pois é a partir desta interface que se pode fazer
praticamente tudo no programa. A organizacdo das informagbes no esguema de
pacientes, estudos, séries e imagens, estd de acordo com o0 modelo do mundo real
definido no draft do DICOM e foi em grande parte inspirada no DICOM editor
oreviamente existente no projeto Cyclops.

4 Dploges DDODR Edlitor ;lgﬁl
s Zorver Help

Siudies |
H Pt T=r I DFROEEFRD|1.2340113

Figura11.1 Dicom Editor main
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11.2Image Viewer

Ferramenta de auxilio a diagndstico desenvolvida no sistema. Ela tem como
principal objetivo permitir a0 médico visuadizar vérias imagens a0 mesmo tempo
(gerdmente da mesma série), e perfazer operacOes gréficas que possam auxilia-lo no
diagndstico. Dentre tais ferramentas podemos encontrar ferramentas de desenho,
mensuragéo, auste de contraste, geracdo de imagens piloto, gustes de zsoom e

posicionamento das imagens na telca, rotagdo de imagens, etc.

o Cychaps Seres Wewer { SCHMITZIRMA™ LUBTNG ) : 10| x|
Gle Edt ew Look el

it Tuul:

W Spply o

cimek boal- '-.\-'rﬂnm m of mages: _.E m:pnsﬁnn':ﬂﬁlﬁﬁd cunentimage: |9

Figura1l.2 Image Viewer
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11.3 Printer Tool

Um dos principias problemas encontrados no software e-film é o fato de que
seu driver de impressdo gera arquivos temporarios de grande tamanho durante o processo
de impressdo. Em destes desenvolvidos na clinica DMI, onde existe uma impressora da
XEROX especifica para impressdo de imagens médicas, constatou-se que para se
imprimir uma folha contendo seis imagens de tomografia, uma arquivo de 30MB era
gerado e 0 processo demorava quase 3 minutos. Diante deste quadro, a ferramenta de
impressao do cyclops personal foi desenvolvida de modo a minimizar estes recursos,

obtendo uma melhor performance que o software anteriormente mencionado.

Print Images

Page : 21 3 4| 5| 6| F| B[S

Printer Setup

Figura11.3 Printer Tool
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11.4 Mailer

E muito comum no contexto de uma clinica de exames médicos que apds ser
efetuado um exame de captura de imagens como por exemplo uma tomografia, 0
radiologista responsavel de o laudo e envie as imagens mais interessantes juntamente
com o laudo para 0 médico que requisitou 0 exame. Isso acelera 0 processo de
diagndstico do médico requisitante, mas sem uma ferramenta especifica e integrada ao
cliente de imagens DICOM, esta tarefa pode ser bastante cansativa. Diante deste quadro

desenvolveuse todo um novo cliente de email gque integrasse as facilidades do correio

eletronico as necessidades dos médicos.

Mail  Options

Attach:

Figurall.4 Mailer
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11.5Mini Viewer

A Miniview

image number ;[0 width |512 hizight :|512 i

Figura11l.5 Mini Viewer
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11.6 Query Tool

Como ditto anteriormente, uma das principais caracteristicas necessarias para
um bom cliente de imagens DICOM, ¢é a possibilidade do mesmo de se comunicar com
repositorios de imagens e/ou com 0s equipamentos de captura de imagens. Na primeira
versdo do cyclops personal tal funcionalidade ainda ndo tinhas sido implementada e hoje
se encontra funcionando de maneira estavel porém sem a capacidade ainda de sincronia

com 0s equipamentos de captura de imagens.

7L Cyclops DataBase Query Tool : ;[Q}li

Eile configuration Help

@ Search by Hame |

@ Search by Patient ID

Patients Studies

| Referiing Physi
| I | | |

Current Server ! Skatus Mumber of Patients : Mumber of Studies | | o

Figura11.6 Query Tool
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12 Implementacéo e Dados Técnicos

Como dissemos anteriormente, todo o software foi desenvolvido utilizando a
linguagem de programacao Delphi versdo 6.0. Nesta secdo apresentaremos algumas das
caracteristicas implementadas no sistema, que cremos, serem de maior pertinéncia
Infelizmente, devido a extensdo do projeto tornasse impossivel comentar todos os
aspectos da implementacdo, porém caso algum dado especifico sgja de interesse do leitor,
por favor, reporte-se a documentacdo contida no CD que acompanha ente trabal ho.

12.1 Estrutura da Aplicacéo

A aplicacdo foi dividida em vérios modulos, ou componentes de forma que
caracteristicas similares ou interdependentes fossem agrupadas, e também para facilitar o
processo de entendimento do projeto para outras pessoas que ndo o0s desenvolvedores. A

Figura 12.1 representa 0 diagrama de componentes e suas respectivas inter-relacoes.
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Comrnunication hWanagerment
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. :

\ .

Flain
Frogram

. .
Parser |y .-<="" ,* T Image
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DICOM I Fepresentation
Specification [=°

Figura 12.1 Diagrama de componentes
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Como podemos observar na Figura 121, o sistema esta dividido em 7
componentes. Eles abstraem toda a complexidade do sistema e também possuem suas
interdependéncias representadas. A seguir apresentaremos uma breve explicacéo de cada

um dos componentes:

Main Program — Neste componente se encontram as classes que representam a
parte basica do sistema. A principa delas é a DicomEditorMain que
representa a tela principal do sistema. E a partir deste componente que
podemos perfazer as operagdes principais do sistema tal como carregar uma
s&rie de imagens da rede ou localmente, lancar qualquer dos modulos para

gerenciamento e manipulacdo de imagens, etc.

Network Communication — Conjunto de classes responsavel pela comunicagdo
via internet. Seu funcionamento basico € buscar imagens de servidores

remotos. Este modulo € acessado através da interface Query Tool.

Loca File Management — Conjunto de classes responsavel por acessar
arquivos .dcm locais a0 host onde o aplicativo esta rodando, e também pelo

gerenciamento dos arquivos temporarios das imagens carregadas.

Parser — Principal e mais complexo componente da aplicacdo. Responsavel
por decodificar a informacdo no formato DICOM e montar a estrutura de

objetos DICOM necessarios para o funcionamento do programa.

Image Representation — Componente responsavel pela representacéo da
informacdo visual dos exames em formato reconhecivel pelo computador.

Perfaz conversoes e gjustes.

Image Manipulation — Todo o conjunto de classes e ferramentas ligadas direta
ou indiretamente com a manipulacd da informacdo médica. Fazem parte

deste componente o ImageViewer, printer tool, mailer, etc.
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Dicom Specification — A representagdo da informagd médica em uma

estrutura de objetos.

12.2 Diagrama de Interfaces do Projeto

O diagrama de interfaces do projeto é uma representacdo de que interfaces
podem ser invocadas a partir de que interfaces. A relagdo de invocagdo esta sempre

representada de baixo para cima, ou sgja, se uma classe se encontra no nivel 2 e outra no
nivel 1 significa que a primeira referida pode ser invocada a partir da segunda, mas nunca

0 contrario.
Splash
DicomEditar  Main
Options Prirter imaneyiewer mailler Minit ey QueryTool
Splazh Mailer Conf. i iean Image viewer
Layout mailler Miriiesy Printer “ Legenda
I:I interface
(C:] ferramentss

Daniel Duarte Abdala

Figura 122 Diagrama deinterfaces
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12.3Diagrama de Classes (Simplificado)

Imageyiewer
FileManager
T —————— =] DicomEditor Miniviewer
hlailer
DCMReader ThPImagehMamager PrinterTool
Thumbshanager

+

Patient 1! Study i M Gerie

Cyclopsimage

Figura 12.3 Diargama de classes simplifi cado

12.4Implementacao da conversao HU-RGB

Aqui discutiremos como foi implementada a conversdo dos valores de pixel
das imagens de HU para RGB. A fundamentacdo tedrica deste item pode ser encontrada
em 9.13

O Exemplo 12-1 apresenta o principal método para a conversdo. De imagens
representadas e valores HU para RGB. O seguinte método é subdividido em 5 partes:

Declaracdo de varidveis

Teste do tipo de imagem

Calculo do mapeamento HU -> RGB

Passada por todos os pixels da imagens e criacdo do bmp.

Retorno da imagem
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function TCyclopsimage.calcAlllmageHUValues;

type

bytearr = array [0..0] of byte;

var

i,

J’ .

min,

max :integer;

\Y :integer;

pixValue : Smallint;

k s real;

RGBValues : array of byte;

fomp : TBitmap;

hpal : HPALETTE;

pe : PALETTEENTRY;
p2 : array[0..262143] of Byte;
begin

if Self.Series.generalSeries.modality <> 'US' then //window isn’t
begin

fomp:= TBitmap.Create;

fbmp.PixelFormat := pf8bit;

fomp.Width := originalWidth;

fbmp.Height := OriginalHeight;

/lcalc min and max HU values

min:= WindowCenter - (WindowWidth div 2);
max:= WindowCenter + (WindowWidth div 2);
k:= (WindowCenter / WindowWidth) - 0.5;
setLength(RGBValues, max - min + 1);
it

/lcreate a new palette

pal := nil;

GetMem(pal, sizeof(TLogPalette) + sizeof(TPaletteEntry) * (256));
pal.palVersion := $300;

pal.palNumEntries := 256;

/[create a gray scale palette
fori:=0to 255 do

begin
GetPaletteEntries(fomp.Palette,i,1,pe);
pal.palPalEntry[i].peRed :=i;
pal.palPalEntry[i].peGreen :=i;
pal.palPalEntry[i].peBlue :=i;

end;

hpal := CreatePalette(pal®);

if hpal <> 0 then

fomp.Palette := hpal;
M

I/lgenerate a mapped buffer HU -> RGB
for i:= 0 to max - min do
RGBValuesi]:= trunc((((min + i)/WindowWidth) - k) * 256);

M

for j:= 0 to OriginalHeight - 1 do

for i:= 0 to originalWidth - 1 do

begin

pixValue:= pixelValueli,jl;

if pixValue <= min thenv:=0 else

if pixValue >= max then v:= 255 else

v:= RGBValues[pixelValue[i,j] - min];

/lit’s inside the window, let’s get its GrayScale value;
p2[j +(i * originalWidth)] :=v;

end;

M

/[Direct memory access using GDI
SetBitmapBits(fomp.Handle,originalWidth*OriginaHeight, @p2);
T

end,
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66. result := fomp;
67. end,

Exemplo 12-1 Func&o para converc¢édo HU -> RGB

1241 Declaracéo de variaveis
Entre as linhas 2 e 16 se encontram a declaragdo de todas as variaveis do

método. A medida que formos explicando o método a fungdo de cada variavel ficard mais

clara

12.4.2 Teste do tipo de imagem
Na linha 18 é feito um teste para ver se a imagem ndo é do tipo US (Ultra-

sonografia). Em ultra-sonografias ndo se aplica conversdes de window, que é o que nop
final faremos neste método além delas serem coloridas ao contrario do que acontece com
as CTs (Tomografias Computadorizadas) e MR (Ressonancias Magnéticas).

Caso aimagem ndo sgja do tipo US, o método segue.

12.4.3 Célculo do mapeamento HU -> RGB
Nas linhas 25 a 28 48 e 49 calcula-se 0 mapeamento dos valores HU para

RGB. O que estas linhas fazem € definir o minimo e maximo valores que serdo
apresentados para uma dada figura (ou sgja, os valores que estéo dentro de seu window) e

entdo calcular o valor RGB correspondente a cada valor representével do window.

12.4.4 Criacao da paletta
Nas linhas 20,21 e 32 a 45 uma paetta de escalas de cinza é criada. A mesma

também é atribuida a imagem que sera retornada.

12.45 Criacao do bmp.
Entre as linhas 51 e 59 sdo percorridos todos os pixels da imagem aplicando-

se a formula de ceifa e substituicdo apresentada anteriormente, e um buffer vai sendo
construido na memaria contendo a imagem convertida.

Na linha 63, o buffer contendo a imagem € atribuido ao bitmap e desta forma

aimagem esté efetivamente convertida
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12.4.6 Retorno da imagem
Na linha 66 aimagem criada € finalmente retornada.

12.4.7 Consideracgoes
O método descrito faz parte do processo de parse da informacdo DICOM visto

gue ele nada mais faz do que converter valores HU para RGB.

Este método era um dos principais gargalos do sistema visto que o volume de
processamento nele contido era consideravel. A utilizacdo da primitiva da GDI na linha
63 melhorou em muito a performance do método. No primeiro protétipo foi utilizado o
mecanismo do proprio Delphi para criar a imagem, que consistia em setar pixe a pixel
imagem ao invés de copiar um bloco da memaria, e como é de se esperar este Ultimo
forneceu melhores resultados. A diferenca de performance € gritante e pode esr
observada nos resultados do trabal ho.

O modelo antigo de conver¢do pode ser observado no Exemplo 12-2.

for i:= 0 to originalWidth - 1 do

for j:= O to originalHeight - 1 do

begin

pixValue:= pixelValueli,];

if pixValue <= min then v:=0 else

if pixValue >= max then v:= 255 else
v:= RGBValues|pixelValue[i,j] - min];
/lit's inside the window, let’s get its GrayScale value;

bmp.Canvas.Pixels[j,i] := v or (v shl 8) or (v shl 16);

end,;

end,

Exemplo 12-2 Maneira antiga de criar aimagem

12.5Parse dos arquivos DCM

O método apresentado no Exemplo 12-3, € um dos principais métodos do
parse dos arquivos .dcm. Basicamente ele recebe o caminho de um arquivo e cria uma

instdncia da classe CyclopsDCMReader, a qua pulard o predmbulo do arquivo
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interpretara a cabecalho do mesmo e extraird o tipo de sintaxe de transferéncia que
significa como os bytes devem ser interpretados, ou sga, qual o bit que deve ser

considerado o mais significativo, se 0 mais da esquerda ou 0 mais da direita.

Function TcyclopsFileManager.openDCMFile(filename: string; fastRead: boolean): TCyclopslmage;
var

group : TCyclopsDataElementsList;

patient : TCyclopsPatient;

study : TCyclopsStudy;

series : TCyclopsSeries,

imege : TCyclopsimage;
patientExists: boolean;
begin

DCMFileReader:= TCyclopsDCM Reader.createWithFle(fileName, fastRead);
DCMFileReader.getDataElements;
/lgenerate group of patients tags

group:= DCMFileReader.DataEl ements.returnSubGroup($0010);
patient := addPatientWithDEs(group, patientExists);
patient.Files. Add(fileName);

/lgenerate group of studiestags

group:= DCM FileReader.DataEl ements.returnSubGroups([$0008, $0010, $0020]);
study := addStudyWithDEST oPatient(group, patient);
study.Files Add(fileName);

/lgenerate group of seriestags

group:= DCM FileReader.DataEl ements.returnSubGroups([$0020, $0008, $0018]);
series ;= addSerieWithDEsToStudy(group,study);
series.Files. Add(fileName);

//generate group of images tags

group:= DCMFileReader.DataEl ements.returnSubGroups([ $0008, $0020, $0028, $7FEQ]);
image:= addImageWithDEST oSerie(group,series, fastRead);

image.DataElements.= DCM FileReader. DataElements;

image.FileName:= fileName;

image.del eteDataEl ements;
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/lclose thefile
DCMFileReader.finalizel nstance;
DCMPFileReader.Free;

result:= image;

end;

Exemplo 12-3 Principal método do Parser

O méodo getDataElements extraira todos os tags do arquivo, inclusive o
imagem condificada em valores HU.

Depois disso, um tag especifico que representa cada classe de informagdes
(pacientes, estudos e séries) € passado para 0 método returnSubGroup. Ele retornard uma
colecdo contendo apenas os tags relativos a classe de informacéo desgjada. Esta colecédo
sera passada para 0 objeto representativo do modelo DICOM que o interpretard e ira
adiciona-lo a estrutura de objetos DICOM.

O Exemplo 12-4 mostra a parte do parse de arquivos .dcm que extrai

informagdes relativas as imagens.
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procedure TCyclopsl mage.processDataElement(
element: TCyclopsDataElement);
begin
case element.GroupNumber of
$0008:
case element.ElementNumber of
0000:
end;
$0020:
case element.ElementNumber of
$0013: imageNumber := strtoint(trim(T CyclopsGeneral Functions.byteArrayAsString(element.val ue)));
end;
$0028:
case element.ElementNumber of
$0002: Sampl esPerPixel:= TCyclopsGeneral Functions.infFromByteArrayL ittleEndian(el ement.Val ue);
$0010:originalHeight:= TCyclopsGenera Functions.infFromByteArrayL ittleEndian(element.Val ue);
$0011:0rigina Width:= TCyclopsGeneral Functions.infFromByteArrayL ittleEndian(element.Value);
$1050:begin
WindowCenter:= strtoint(trim(TCyclopsGeneral Functions.byteArray AsString(element.value)));
Origina WindowCenter:= strtoint(trim(TCyclopsGeneral Functions.byteArrayAsString(element.va ue)));
end;
$1051:begin
WindowWidth:= strtoint(trim(TCyclopsGenera Functions.byteArrayAsString(element.value)));
Origina WindowWidth:= strtoint(trim(T CyclopsGeneral Functions.byteArrayAsString(element.va ue)));
end;
end;
$7FEO:
case element.ElementNumber of
$0010: processl magel nfoElement(element);
end;
end,
end;

Exemplo 12-4 Parte do parse que extrai informagdesrelativas a imagem

12.6 Criacdo de e-mails usando mime type
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12.7 Impressao

procedure TCyclopslmagesPrinter. Printl magesFromHeight(images: TList;
startHeight: single; var unprintedimages: TList);
var
done: boolean;
i, ki integer;
X, y: sngle;
imgsWidth, imgsHeight: single;
ind: integer;
img: TImage;
begin
unprintedimages:= TList.Creste;

/Ithis method must only be called when you already have started a printing job
if not printing then

exit;

if images.Count = 0 then //no images to print, nothing to do...
exit;

done:=false;

//get the images dimensions on the paper

img:= imagesfirst;

imgsWidth:= (writeableWidth - ((imagesPerLine - 1) * imagesX Spacing)) / imagesPerLine;
imgsHeight:= (imgsWidth / img.Picture.Bitmap.Width) * img.Picture.Bitmap.height;

y:= startHeight; //thiswill bethe Y position of the first row of Images

/li meansthe printing row (starting at 0);
for i:= Oto images.Count div imagesPerLine do
begin
x:= leftMargin; //thiswill be the X position of the first column of Images
for j:= 0 to imagesPerLine- 1 do
begin
ind:= (i * imagesPerLine) + j; //thisis the index of the image to be printed now

if (ind > (images.Count - 1)) then
/lif index is gresater, al images have been printed and the job is done...
begin
done:= true;
bresk;
end// end if
else
/l... if not, get the TImage and print it!

Daniel Duarte Abdala Pégina 55




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

end;

Img:= Images.itemg|ind];

printer.PrintGraphic(x, y, imgsWidth, imgsHeight, img);
/lprintstheimage "img" a (X,Y) , with the calculated dimensions;

X:= X + imgsWidth + imagesX Spacing;
/lpushes X to theright of the last printed image,
Ilgiving the right spacing between them

end; //end for j:=... (row printing)

if done then //no more images to be printed, finished!

break

else
begin
y:=y + imgsHeight + imagesY Spacing;
/Ipushes Y to the bottom of thelast printed row,
Ilgiving the right spacing between them

if ((y + imgsHeight) > (paperHeight - BottomMargin)) then
/lthis means that the new row would be beyond the bottom margin
/lif so, put al the unprinted images in unprintedimages, and exit method
begin
for k:=ind + 1toimages.Count- 1do
unprintedl mages.Add(images.ltemgK]);
break;
end; //fend if (bottom margin check)
end;// end ese (if done)
end; //enf for i:= ... (new rows);

Exemplo 12-5Fragmento de codigo que gera o relastério deimpresséo
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12.8 Piloto
procedure TPiloto.montal magemHor;
var
X,y :integer;
im : timage;
cont : integer;
offset : integer;
offsetAcc  :integer;
P : PByteArray;
begin
/linicializagdes do método
offsetAcc := 1,

Illago para a coleta das linhas de todas as imagens da série

for cont := 0 to collmage.Count- 1 co
begin
im := collmage.ltemgcont];
offsetAcc := offsetAcc - 1;
P :=im.Picture.Bitmap.ScanLine[pos ref];
for offset := O to thickness- 1 do
begin
for x := 0to 511{im.Width} do
begin

/limagem de referencia

Picture.Bitmap.Canvas.Pixelgx,cont + offsetAcc] := P[x];

end,
inc(offsetAcc);
end;

end;
end;
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12.9Window

Figura 12.4 imagem piloto gerada

procedure TCyclopsl mage.changePal ette(newWindowCenter, NewWindowWidth: integer);

type
bytearr = array [0..0] of byte;
var
i, j, min, max: integer;
v : integer;
pixVaue : Smallint;
k s red;
RGBVdues : array of byte;
p : “bytearr;
p2 : array[0..262143] of Byte;
begin

if Self.Series.genera Seriesmodality <> 'US then //window isn't
begin
WindowCenter:= newWindowCenter; //adjust window center and
WindowWidth:= newWindowWidth; //

min:= WindowCenter - (WindowWidthdiv 2);
max;:= WindowCenter + (WindowWidth div 2);
k:= (WindowCenter / WindowWidth) - 0.5;
setlength(RGBValues, max - min + 1);

fori:= 0tomax - mindo
RGBVaued[i]:= trunc((((min + i)/WindowWidth) - k) * 256);

M
for j:= 0 to OriginalHeight - 1do
fori:=0to originaWidth- 1 do
begin
pixVaue= pixeVaudi,j];
if pixValue<=minthenv:i=0 ese
if pixValue >= max then v:= 255 else

width
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v:= RGBVdueqpixeValue]i,] -min|;
/lit’sinside the window, let’s get its GrayScae value;
p2[j +(i * origindWidth)] :=v;

end;
M
SetBitmapBits(Picture.Bitmap.Handl e, origina Width* Original Height, @p2);

FreeMemory(@p);
Refresh;
M
end;

end;

Exemplo 12-7 Fragmento de codigo que gera a nova paletta

Exemplo 12-8 Imagens com window alterado e normal, respectivamente
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13 ConsideracOes sobre Performance

Devido ao fato deste projeto tratar de informacfes que sd0 apresentadas em
grandes volumes algumas consideracOes a respeito dos requisitos de software e hardware
devem ser feitas visando o bom funcionamento do mesmo. Muitos testes foram
executados, como podemos ver no item 14 deste trabalho. Nestes testes foi testado o
funcionamento do projeto em vérias versdes do windows e também em véias
configuracBes de hardware. Variou-se a quantidade de meméria RAM disponivel nos
programas e, desta forma, chegou-se a uma defini¢cdo minima e recomendada para o bom

funcionamento do projeto.
13.1 Requisitos de S/H

Quanto aos requisitos de software 0 programa requer o sistema operacional
windows funcionando em todas as suas versdes a partir do Windows 95. A versdo do
projeto para Linux ainda se encontra muito instavel e com aguns problemas na
manipulacdo de imagens visto que esta € a parte ndo portével do projeto sendo fortemente
dependente ao sistema operacional.

Quanto ao Hardware necessario, é desgjado um computador modelo IBM -PC
com monitor colorido e mouse. A velocidade do barramento da placa mée influencia
enormemente no desempenho do sistema visto que um dos grandes gargalos do sistema é
0 processo de abertura/leitura dos arquivos .dcm. Outro fator que também influencia a
performance do projeto é a velocidade de acesso da memaria e ao disco rigido.

Daniel Duarte Abdala Pégina 60




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

13.2 Configuracao Minima

ApOs 0 periodo de testes, definiu-se como configuragcdo minima:
Processador Celeron 333MHz
64 MB de memdria RAM
300 MB em espaco no disco rigido
monitor colorido SupoerVGA 14"
mouse
teclado

A velocidade do processador de 333MHz foi a minima aceitavel visto que
alguns processos como a geracdo de imagens piloto e conversdo de imagens HU -> RGB
S0 processos que requisitam muito poder de processamento.

A quantidade de memaoria minima de 64MB foi verificada visto que o sistema
operaciona absorve boa parte da mesma e projeto requisita de grande quantidade de
memoria para seu bom funcionamento. Mesmo assim para uma série ssimples de por

exemplo uma tomografia de 20 imagens, fatalmente fara swap em disco rigido.
13.3Configuracdo Recomendada

ApoGs o periodo de testes, definiu-se como configuracdo recomendada:
Processador Athon 1.1GHz ou Pentiunlll 1GHz
256 MB de meméria RAM
700 MB em espago no disco rigido
monitor colorido SupoerVGA 17’
mouse
teclado
Com um processador mais potente o software requisitard menos recursos do
computador aém de permitir que outrcs programas sejam executados concorrentemente.

Com uma quantidade maior de memaria, a possibilidade de swap ser& menor melhorando

assim a performance do sistema
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14 Resultados

Ao final do més de marco uma Segunda versdo estavel do software foi
lancada. Como ja dissemos no histérico do projeto, esta versdo contém todas as funcdes
existentes na versao anterior que foram validadas, expandidas e melhoradas além de
contar com 0 mecanismo de comunicagdo com bases de dados de imagens.

A ferramenta de e-mail foi finalmente terminada e a geracdo de imagens
piloto foi criada efetivamente.

Muitas das classes de suporte necess&rias para a migragdo das outras
aplicagOes do projeto Cyclops foram criadas e o projeto agora se encontra em sua terceira
fase de desenvolvimento, onde o problema de sincronia do cyclops personal com o0s

equipamentos de captura de imagens sera resolvido.

14.1 Plataforma de Testes

Para o periodo de testes foi utilizado o centro de estudos do hospital
universitario, onde sdo ministradas aulas de radiologia e diagndstico radiolégico
auxiliado por computador.

O projeto também foi testado na clinica DMI (Diagnostico Médico por
Imagens), onde com o auxilio do Dr. Felipe Nobre obtivemos vaorosas informactes

guanto a performance do projeto, grau de usabilidade e informacfes médicas.

14.2 Validagéao do Software

A parte técnica do software esta sendo validada constantemente pelo corpo de
desenvolvedores do projeto cyclops do Brasil, que periodicamente testa se as novas

funcionalidades estéo de acordo com a especificagcéo DICOM e similares as existentes no

projeto Cyclops(versdo Smalltalk). Os médicos da clinica DMI, em especia o Dr. Felipe
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Nobre estdo sendo de grande auxilio perante a validacdo do software sob uma dtica
meédica.

14.3 Utilizagc&o do Software

De posse da segunda versdo estavel do projeto, 0 mesmo comega agora a ser
utilizado na clinica DMI e por aguns professores do Hospita Universitario em
substituicdo ao DICOM Editor original e ao software e-film.

Para 0 més de maio, espera-se instdar o software no laboratorio de
telemedicina do hospital universitario a fim de que sgja utilizado durante algumas aulas
de radiologia, onde hoje 0 DICOM Editor € utilizado.

14.4Comparacdes

Durante o processo de vaidacdo do sistema vérios testes de performance
foram executados, dentre eles 0 que podemos destacar como mais interessante foram os
relativos a performance em tempo de abertura das imagens. A seguir poderemos ver duas
baterias de teste, executadas em dois computadores distintos e também com diferentes
volumes de mendria RAM. No primeiro teste testouse o sistema em um Pentium
Céeron 333MHz com 256,128 e 64 MB de RAM respectivamente, utilizando-se a
primeira versdo do projeto, versdo esta que ndo manipulava as imagens utilizando a GDI
do windows. Em seguida testamos a mesma versao do projeto (versdo um sem o uso da
GDI) em um Athon 1.3 MHz com 256,128,64 de memdria RAM.

A segunda bateria de testes também utilizou os mesmos computadores porém

com a nova versao do projeto.
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14.4.1 Primeira bateria de testes

Esta bateria de teste foi executada utilizando a primeira versdo do projeto.

no imagens

tempo (seg)

5
10
15
20
25
30
35
40
45
50

1 1
2 2
3 4
4 6
5 8
7 11
9 14
11 17
13 21
16 25

Tabela 14-1Execucéo do sistema em um computador Celeron 333MHz com 256,128 e 64 M B

Celeron 333MHz

tempo(s)

©CD Y D H D HS O PP

—&—tempo (seg)
——

no imagens

Figura 14.1 Resultados do teste com o projetov. 1

tempo (seg)

5
10
15
20
25
30
35
40
45
50

1 1
1 1
1 2
2 3
2 4
3 5
4 6
5 8
6 10
7 12

OoO~NOoaObr~ wWN P

11
13
15

Tabela 14-2 1Execucéo do sistema em um computador Athon 1.3GHz 256,128 e 64 MB
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Athon 1.3 GHz
16
14
—_ 12
£ 10 —e—tempo (seg)
a 8 ——
g 6
= 4
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«@&& CLO P PR DO S
é')\
Figura 14.2 Resultados do Teste com o projetov. 1
14.4.2 Segunda bateria de testes

Esta bateria de teste foi executada a segunda versao do projeto.

no imagens tempo (seg)
5 1 1 2
10 1 2 5
15 3 3 8
20 4 5 11
25 5 7 15
30 7 9 19
35 9 11 23
40 11 14 28
45 13 18 33
50 15 22 39

Tabela 14-3 Execucao do sistema em um computador Celeron 333MHz 256,128 e 64 M B
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Celeron 333 MHz
0 —e—tempo (seg)
a —-—
£
2
Figura 14.3 Resultados do Teste com o projetov. 2
no imagens tempo (seg)
5 1 1 1
10 1 1 2
15 1 2 3
20 2 2 4
25 2 3 6
30 3 4 8
35 3 4 11
40 4 5 15
45 4 7 20
50 5 9 26
Tabela 14-4 31Execucdo do sistemaem um Atlhon 1.3GHz 256,128 e 64 MB
Athon 1.3 GHz
30
25 .
0 20 —&—tempo (seg)
8 15 —a—
5 10
5
0 T - T T T T T T T
f CO O P DD SO P
&

Figura 14.4 Resultados do Teste com o projetov. 2
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Como podemos observar nos graficos acima apresentados, o tempo para o
carregamento de imagens cresce em gera exponencialmente em relagdo ao nimero de

imagens a serem abertas.
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15 Trabalhos Futuros

Ao termino do segundo esfor¢o de desenvolvimento deste projeto, esforgo
este que representa a elaboracdo deste trabalho, podemos verificar que bons resultados
foram acancados. Mas para fazer do Cyclops Personal uma ferramenta de qualidade
internacional muito ainda pode-se fazer. Dentre as pendéncias imediatas do projeto

podemos citar:

Dicom Stack Communication

Cyclops Cyne
Multiframe Support

Concordancia com o padréo
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16 Concluséao

Ao termino do prazo para 0 lancamento da segunda versdo do cyclops
personal, muitas das pendéncias existentes na primeira versdo do mesmo foram sanadas e
vé&rias outras funcionalidades foram acrescentadas, cumprindo desta forma os objetivos
gerais e especificos deste projeto.
A gama de objetos de suporte a compatibilidade que foram criados durante
o periodo de desenvolvimento desta segunda versdo do software foi validada e esta em
concordancia ao esperado, e ja se inicio o processo de migracdo de outras aplicacdes do
projeto Cyclops para o DELPHI, dentre elas podemos citar o Ajuste do Atlas de Talairah
e o calculo do didmetro de stents utilizados na operacéo de corregéo do aneurisma da
artéria aorta.
Assim, é mais um passo que o Projeto Cyclops da para a implementacdo
prética de suas muitas solugdes. Porém, vale lembrar que ainda € necessario muito

trabal ho para que este software possa ser seguramente utilizado no meio hospitalar.
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17 Apéndice A — Lista de classes

1. UcyclopsContrastBolusModule — Pertencente ao modelo de objetos do DICOM
2. UCyclopsCTImageModule - Pertencente ao modelo de objetos do DICOM

3. uCyclopsDataElement - Responsavel pelo parse dos arquivos dcm

4. uCyclopsDataElementsList - Responsavel pelo parse dos arquivos decm

5. UCyclopsDBObject — Pertencente ao modelo de objetos do DICOM

6. uCyclopsDCMReader —

7. uCyclopsDICOMBETransferSyntax —

8. UCyclopsDicomCTImage — Pertencente ao modelo de objetos do DICOM

9. UcyclopsDicomlimage — Pertencente ab modelo de objetos do DICOM

10. uCyclopsDICOMImplicitLETransferSyntax —

11. uCyclopsDICOMLETransferSyntax —

12. UCyclopsDicomMRImage — Pertencente ao modelo de objetos do DICOM
13. UCyclopsDicomNMImage — Pertencente ao modelo de objetos do DICOM
14. UCyclopsDicomSClmage — Pertencente a0 modelo de objetos do DICOM

15. uCyclopsDICOM TransferSyntax —

16. UCyclopsDicomUSImage — Pertencente ao modelo de objetos do DICOM

17. UCyclopsDicomXRAY Image— Pertencente ao modelo de objetos do DICOM
18. UcyclopsEquipment — Pertencente ao modelo de objetos do DICOM

19. uCyclopsFileManager —

20. UcyclopsFindings —

21. UcyclopsFrameOfReference — Pertencente ao modelo de objetos do DICOM
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22. uCyclopsGeneral Functions —

23. uCyclopsGenera SeriesM odule — Pertencente ao modelo de objetos do DICOM
24. uCyclopsGeneral StudyM odule — Pertencente ao modelo de objetos do DICOM
25. UCyclopslEDefinitions — Pertencente ao modelo de objetos do DICOM

26. uCyclopsPatient — Pertencente ao modelo de objetos do DICOM

27. UcyclopsPatientM odul e — Pertencente a0 modelo de objetos do DICOM

28. UcyclopsPatientStudyM odul e — Pertencente ao modelo de objetos do DICOM
29. uCyclopsSeries — Pertencente ab model o de objetos do DICOM

30. uCyclopsStudy — Pertencente ao modelo de objetos do DICOM

31. UcyclopsimageList —

32. UcyclopsTagsDictionary —

33. uCyclopsTemplmagesManager —

S

. ImageLibrary —

35. LineLibrary —

36. Ucyclopsimage — Pertencente a0 modelo de objetos do DICOM
37. UpaintBoxEx —

38. VectorGraphicsListLibrary —

39. VectorGraphicsNodeL ibrary —

40. fSplash —

41. PrintDrl —

42. PrintDr2 —

43. UcyclopsCyne—

44. uCyclopsL oadProgressForm —
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45

46.

41.

49.

Sl

92.

55.

S7.

99.

61.

62.

2

. UDICOMEditorMain —
ufAbout —
ufDirectoryFilter —
ufOptions—
Ufprintimages —
ufQueryTool —
UfrmLayout —
uUfrmZoom —
ufServerStarter —
ulmageViewer —
uMailler

UminiView -

PrintDrv —
uCyclopslmagesPrinter —
uCyclopsPrinter —
uPaperSheet —
CyclopsThumbnail —
uThumbnails —
uCyclopsDICOM Server —
UmaillerOptions —

uCyclopsHandle —
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18 Apéndice B — Cbodigo Fonte

1
program CyclopsPerssond;

uses
Forms,
UCyclopsContrastBolusMo dule in 'sourceDICOM classes\UCyclopsContrastBolusModule.pas,
UCyclopsCTImageModule in 'source\DICOM classes\UCyclopsCTImageModule.pas,
uCyclopsDataElement in 'sourcéDICOM classes\uCyclopsDataElement.pas,
uCyclopsDataElementsList in 'sourcdDICOM classes\uCyclopsDataElementsList.pas,
UCyclopsDBObject in 'sourceDICOM classes\UCyclopsDBObject.pas,
uCyclopsDCM Reader in 'sourcedDICOM classes\uCyclopsDCM Reader.pas,
uCyclopsDICOMBETTansferSyntax in ‘source\DICOM classe3uCyclopsDICOMBETransfaSyntax.pas,
UCyclopsDicomCTImage in 'sourceDICOM classes\UCyclopsDicomCTImage.pas,
UCyclopsDicomimage in 'sourcaDICOM classes\UCyclopsDicomlmage.pas,
uCyclopsDICOMImplicitL ETransferSyntax in 'source\DICOM classes\uCyclopsDICOMImplicitL ETransfer Syntax.pas,
uCyclopsDICOMLETransferSyntax in 'source\DICOM classesuCyclopsDI COMLETransferSyntax.pas,
UCyclopsDicomMRImage in 'sourceDICOM classes\UCyclopsDicomMRImage.pas,
UCyclopsDicomNMImage in 'source\DICOM classes\UCyclopsDicomNMImage.pas,
UCyclopsDicomSCImage in 'source\DICOM classes\UCyclopsDicomSClmage.pas,
uCyclopsDICOM TransferSyntax in 'source\DICOM classes\uCyclopsDI COM TransferSyntax.pas,
UCyclopsDicomUSImage in 'sourceDICOM classes\UCyclopsDicomUSImage.pas,
UCyclopsDicomXRAY Image in 'source\DICOM classes\UCyclopsDicomXRAY Image.pas,
UCyclopsEquipment in 'source\DICOM classes UCyclopsEquipment.pas,
uCyclopsFileManager in 'sourcéDICOM classes\uCyclopskileManager.pas,
UCyclopsFindings in 'sourceDICOM classes\UCyclopsFindings.pas,
UCyclopsFrameOfReference in 'sourceDICOM classes\UCycl opsirameOf Reference.pas,
uCyclopsGeneralFunctions in 'source\DICOM classes\uCyclopsGeneral Functions.pas,
uCyclopsGenera SeriesModule in 'source\DICOM classes\uCyclopsGenera SeriesModule.pas,
uCyclopsGenera StudyModule in 'source DICOM classes\UCyclopsGeneral StudyModule.pas,
UCyclopsl ED€finitions in 'source\DICOM classes\UCyclops| EDefinitions.pas,
uCyclopsPatient in 'source\DICOM classes\uCyclopsPatient.pas,
UCyclopsPat ientModulein 'source\DICOM classes\UCyclopsPatientModule.pas,
UCyclopsPeatientStudyModule in 'source DICOM classes\UCyclopsPatientStudyModule.pas,
uCyclopsSeriesin 'sourcaDICOM classes\uCyclopsSeries.pas,
uCyclopsStudy in 'sourcdDICOM classes\uCyclopsStudy.pas,
UCyclopsimageL.ist in 'source\general classes\UCyclopsimagelist.pas,
UCyclopsTagsDictionary in 'source\genera classes\UCyclopsTagsDictionary.pas,
uCyclopsTemplmagesManager in 'source\generd classes\uCyclopsTempl magesManager.pas,
ImageLibrary in 'source\graphic classesimageLibrary.pas,
LineLibrary in 'source\graphic classes\LineLibrary.pas,
UCyclopsimage in 'source\graphic classes\UCyclopsimage.pas,
UPaintBoxEx in 'source\graphicclasses\UPaintBoxEx.pas,
VectorGraphicsListLibrary in ‘source\graphic classes\VectorGraphicsListLibrary.PAS,
VectorGraphicsNodeL ibrary in 'source\graphic classes\VectorGraphicsNodeL ibrary . PAS,
fSplash in 'sourcainterface classes\f Splash.pas { f SplashScreen},
PrintDr1 in ‘source\interface classes\PrintDr1.pas { PreviewForm},
PrintDr2 in 'source\interface classes\PrintDr2.pas’ { PrintBarForm},
UcyclopsCyne in 'sourcdinterface classes\UcyclopsCyne.pas {frmCine},
uCyclopsL oadProgressForm in 'source\interface classeduCyclopsLoadProgressForm.pas { CyclopsLoadProgressFormy,
UDICOMEditorMain in 'sourcelinterface classes\UDICOMEditorMain.pas {fCyclopsDICOMEditorMain},
ufAbout in 'sourcelinterface classes\ufAbout.pas {fAbout},
ufDirectoryFilter in 'source\interface classes\ufDirectoryFilter.pas {fDirectoryFilter},
ufOptions in 'source\interface classes\ufOptions.pas { fOptions},
Ufprintimages in 'sourcelinterface classes\Ufprintlmages.pas’ { flmagePrint},
ufQueryTool in 'source\interface classedufQueryTool.pas {fQueryTool},
UfrmLayout in 'source\interface classeslUfrmLayout.pas {frmLayout},
UFrmZoom in 'source\interface classes\UFrmZoom.pas {frmZoom},
uf ServerStarter in 'sourcdinterface classes\uf ServerStarter.pas { fServerStarter},
ulmageViewer in 'sourcainterface classes\ul mageViewer.pas { fimageViewer},
uMailler in 'source\interface classes\uMailler.pas {frmMailler},
UMiniView in 'source\interface classesUMiniView.pas {MiniView},
sak_util in 'sourcémailler classedsak_util.pas,
SakMIME in 'source\mailler classes\SakMIME.pas,
SakMgg in 'sourcémailler classes\SakMsg.pas,
SakRegister in 'source\mailler classes\SakRegister.pas,
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SakSMTP in ‘'sourcémailler classes\SekSMTP.pas,

PrintDrv in 'source\printer classes\PrintDrv.pas,

uCyclopsimagesPrinter in ‘sourcaprinter classesuCyclopsimagesPrinter.pas,
uCyclopsPrinter in 'source\printer classes\uCyclopsPrinter.pas,

uPaperSheet in 'source\printer classes\uPaperSheet.pas,

CyclopsThumbnail in 'sourcetthumbs classes\CyclopsThumbnail .pas),
uThumbnails in ‘sourcethumbs classes\uThumbnails.pas,

uCyclopsDICOM Server in 'source\general classes\uCyclopsDICOM Server.pas,
SakPOP3 in 'source\mailler classes\SakPOP3. pas,

UMaillerOptionsin 'source\interface classes\UMaillerOptions.pas {frmMaillerConfig},
uCyclopsHandle in ‘source\general classes\uCyclopsHandle.pas,

DIMime in 'sourcemailler classes\DIMime.pas,

DIMimeStreams in 'source\mailler classes\DIMimeStreams.pas;

{$R *.res}

begin
Application.Initiaize;
Application.CreateForm(TfSplashScreen, fSplashScreen);
Application.CreateForm(TfCyclopsDI COMEditorMain, fCyclopsDICOMEditorMain);
Application.CreateForm(TfrmLayout, frmLayout);
Application.CreateForm(TfrmMaillerConfig, frmMaillerConfig);
Application.CreateForm(TfrmMailler, frmMailler);
Application.Run;

end.

I

CLASS : TflmageViewer

Author Charles|. Wust
Date : 09/10/2001
Description

Atributes :

Methods :

Related Errors

Need to by Done
}
unit CyclopsThumbnail;

interface

uses
Windows, Messages, SysUtils, Classes, Controls, ExtCtrls, UCyclopsimage, Graphics;

type
TCyclopsThumbnail = class(TPanel)
private
{ Private declarations}
fSelected: boolean;
fPicture: TBitmap;
protected
{ Protected declarations}
procedure paint; override;
public
{ Public declarations }
sourceCyclopsimages: TCyclopsimage;
published
{ Published declarations }
property Selected: boolean read fSelected write fSelected default false;
property Picture: TBitmap read fPicture write fPicture default nil;

procedure Register;
implementation

procedure Register;
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begin
RegisterComponents('Cyclops,, [ TCyclopsThumbnail]);
end;

{ TCyclopsThumbnail }

procedure TCyclopsThumbnail.paint;
var

tempW: integer;

tempC: TColor;
begin

if fSelected then
begin
with canvas do
begin
tempW:= Pen.Width;
tempC:= Pen.Color;
Pen.Color:= clRed;
Pen.Width:=10;
brush.color := cINone;
brush.Style := bsClear;
Pen.Mode:= pmCopy;
Rectangle(Rect(0,0, Width, height));
Pen.Width:= tempW;
Pen.Color:= tempC;
end;
end;
inherited;
end;

end.

I

unit fSplash;
interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Diaogs, StdCtrls, ExtCtrls, uDICOM EditorMain, uCyclopsGeneral Functions;

type
TfSplashScreen = class(TForm)
Imagel: Timage,
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Label4: TLabel;
Timerl: TTimer;
procedure FormActivate(Sender: TObject);
procedure Timer1Timer(Sender: T Object);
private

public
end;
var
fSplashScreen: TfSplashScreen;
implementation
{$R *.dfm}
procedure Tf SplashScreen.FormActivate(Sender: TObject);
begin
refresh;
timerl.enabled:= true;
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end;

procedure TfSplashScreen. Timer1Timer(Sender: TOhect);
begin

timer1.Enabled:=false;

fCyclopsDICOM EditorMain.Show;

Hide;
end;

end.

1

unit UCyclopsContrastBolusModule;

interface
type TCy clopsContrastBolusModule = class
private
_contrastBolusAgent : string;
_contrastBolusRoute : string;
_contrastBolusVolume : string;
_contrastBolusStartTime : string;

_contrastBolusStopTime :string;
_contrastBolusTotal Dose : string;

protected

public

published

property contrastBolusAgent :stringread _contrastBolusAgent write _contrastBolusAgent;

property contrastBolusRoute : string read _contrastBolusRoute write _contrastBolusRoute;
property contrastBolusVolume : stringread _contrastBolusV olume write _contrastBolusVolume;
property contrastBolusStartTime : string read _contrastBolusStartTime write _contrastBolusStartTime;
property contrastBolusStopTime : string read _contrastBolusStopTime write _contrastBolusStopTime;
property contrastBolusTotalDose : string read _contrastBolusT otal Dose write _contrastBolusTotal Dose;

end;

implementation
end.

I

unit UCyclopsCTImageModule;

interface
type TCyclopsCTImageModule = class

private

_rescalelntercept : string;

_rescaleSlope : string;

_kvp : string;
protected

public

published
property rescalel ntercept : string read _rescalelntercept write _rescal el ntercept;
property rescaleSlope :stringread _rescaleSlope write_rescaleSlope;
property kvp :stringread _kvp write_kvp;
end;
implementation

end.

I

unit UcyclopsCyne;
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interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Diaogs, StdCtrls, Buttons, ExtCtrls, uCyclopsimageList;

type
TfrmCine = class(TForm)

Panel1: TPandl;
Panel2: TPandl;
Timerl: TTimer;
ComboBox1: TComboBox;
Labell: TLabel;
BitBtnl: TBitBtn;
BitBtn2: TBitBtn;
BitBtn3: TBItBtn;
BitBtn4: TBitBtn;
BitBtn5: TBItBtn;
private

public
imageL.ist : TCyclopsimagel.ist;
end

var
frmCine: TfrmCine;

implementation
{$R *.dfm}
end.

I

unit uCyclopsDataElement;
interface
uses sysUtils, uCyclopsGenera Functions,

type TCyclopsDataElement = class

protected

fGroupNumber, fElementNumber: word; //responsible for tag
fVRCL, fVRC2: char; /Iresponsiblefor VR
fVauelLength: longword; /IDE Length

public

Vaue: TCyclopsByteArray;

constructor createWith(vGroupNumber, vEIementNumber: word; vWRC1, vWRC2: char;
vVauelL ength: longword; var vVaue: TCyclopsByteArray);

function asString: string;

function tagString: string;

property GroupNumber: word read fGroupNumber write fGroupNumber;
property ElementNumber: word read fElementNumber write fElementNumber;
property VRC1: char read fVRC1 write fVRCL,;
property VRC2: char read fVRC2 write fVRC2;
property VauelLength:longword read fVaueL ength write fVaueLength;

end;

implementation
{ TCyclopsDataElement }
function TCyclopsDataElement.asString: string;
var
VR, ret: string;
i: integer;
begin
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if (VRC1 = #0) or (VRC2 = #0) then
begin
ret:="(" + inttostr(GroupNumber) +*,' + inttostr(ElementNumber) +
") Length =" + inttostr(valueLength) + ' Value =",
end
dse

begin

VR:="+VRCL1 + VRC2,

ret:= (" + inttostr(GroupNumber) + "' + inttostr(ElementNumber) +
YVR="+VR+'Length="+inttostr(valueLength) +'Vaue="

end,
for i:= 0 to high(Value) do
n
if (vaue[i] >=33) and (valueli] <= 126) then
//maost common chars are in thisinterval
ret:= ret + char(vaue[i])
dse

ret=ret+"'";
end;
result:=ret;
end;

constructor TCyclopsDataElement.createWith(vGroupNumber, vElementNumber: word;
VVRC1, WWRC2: char; vWauelLength: longword;
var vWalue: TCyclopsByteArray);
begin
GroupNumber:= vGroupNumber;
ElementNumber:= vElementNumber;
VRC1:= wWRC1;
VRC2:= WRC2;
Valuel ength:= vVauelL ength;
setl ength(Value, Vauel ength);
Vaue= copy(vValue, 0, length(vVaue));
end;
function TCyclopsDataElement.tagString: string;
in
bsgesjlt:z '(* + TQ/clopsGenera Functions.intToHexString(GroupNumber, 4) +,' +

TCyclopsGeneral Functions.intToHexString(ElementNumber, 4) +)";
end;

end.

I

unit uCyclopsDataElementsList;

interface
uses classes, uCyclopsDataElement;

type TCyclopsDataElementsList = clasy(TList)
ublic

pF))rooedure add(aDataElement: TCyclopsDataElement);

procedure deleteAll;

function getElement(groupNumber, elementNumber: integer): TCyclopsDataElement;

function returnSubGroup(groupNumber: word): TCyclopsDataElementsList;
function returnSubGroups(groupNumbers: array of word) : TCyclopsDataElementsList;
end;

implementation

{ TCyclopsDataElementsList }
1

procedure TCyclopsDataEl ementsList.add(aDataElement: TCyclopsDataElement);
begin

inherited add(aDataElement);
end;
1
procedure TCyclopsDataElementsList.deleteAll;
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var
i: integer;
element: TCyclopsDataElement;
begin
for i:= 0 to Count- 1 do
begin
element:= itemd[i];
element.Freg;
end;
end;

1
function TCyclopsDataElementsList.getElement(groupNumber,

elementNumber: integer): TCyclopsDataElement;
var

i integer;

element, match: TCyclopsDataElement;
begin

match:= nil;

for i:= 0 to Count- 1 do

begin
edement:=itemd[i];
if (element.GroupNumber = groupNumber) and
(element.elementNumber = elementNumber) then
begin
match:= element;
break;
end;
end,
result:= match;
end;
1

function TCyclopsDataElementsList.returnSubGroup(
groupNumber: word): TCyclopsDataElementsList;
var
i: integer;
element: TCyclopsDataElement;
subGroup: TCyclopsDataElementsList;
in

subGroup:= TCyclopsDataElementsList.Creste;
for i:= 0 to Count- 1 do
begin
element:= itemd[i];
if element.GroupNumber = groupNumber then
subGroup.add(element);
end;
result:= subgroup;
end;

1
function TCyclopsDataElementsList.returnSubGroups(
groupNumbers: array of word): TCyclopsDataElementsList;
var
cont : integer;
i: integer;
element: TCyclopsDataElement;
subGroup: TCyclopsDataElementsList;
groupNumber : word;
begin
subGroup:= TCyclopsDataElementsList.Create;
for cont := 0 to high(groupNumbers) do
begin
fori:=0to Count- 1 do
begin
element:= itemd[i];
groupNumber ;= groupNumberg[cont];
if (element.GroupNumber = groupNumber) then
subGroup.add(el ement);
end,
end;
result:= subgroup;
end;
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Il
end.

I

unit uCyclopsDCM Reader;
interface

uses uCyclopsDICOM TransferSyntax, classes, uCyclopsDataElementsList,
uCyclopsDICOMLETransferSyntax, uCyclopsDataElement,
uCyclopsDICOMImplicitL ETransferSyntax, uCyclopsDICOMBET ransferSyntax,
uCyclopsGeneral Functions, sysUtils, didogs,uCyclopsHandle;

type EDicomFileError = class (Exception);

type TCyclopsDCM Reader = class
protected
Syntax: TCyclopsDICOM TransferSyntax;
fDataElements: TCyclopsDataElementsList;
ffileName: string;
fastRead: boolean;
public
congtructor createWithFile(vFileName: String; vFastRead: boolean);
procedure finaizel nstance;

procedure readFileM etal nformation;
procedure getDataElements;
function getlmagePixel Element: TCyclopsDataElement;

property DataElements: TCyclopsDataElementsList read fDataElements write fDataElements;
property fileName: string read ffileName write ffileName;

end;

implementation

{ TCyclopsDCM Reader }

congtructor TCyclopsDCM Reader.createWithFile(vFileName: String; vFastReed: boolean);
begin

fileName:= vFileName;

DataElements.= TCyclopsDataElementsList.Crezte;

fastRead:= vFastRead;
end;

procedure TCyclopsDCM Reader findizel nstance;
begin

if Syntax <> nil then
begin
Syntax.finaizelnstance;
Syntax.Free;
end;
end;
1
/ltake @l dataelementsin .dem file
procedure TCyclopsDCM Reader.getDataEl ements;
var
element: TCyclopsDataElement;
syntaxUID: gtring;
newSyntax: TCyclopdDICOM TransferSyntax;
in
beag/ntalx:: TCyclopsDICOMLeTransferSyntax.createWithFile(fileName, fastRead);
Syntax.skipFilePreamble;
if not Syntax.checkDICOM Prefix then
raise TCyclopsHandle.Create('Not a DICOM File!")
dse

begin
readFileMetalnformation;

/Inow we must use the transfer Syntax indicated by
//IDE(0002,0010) for the rest of thefile
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element;= DataElements.getElement($0002,$0010);
syntaxUI D:= TCyclopsGeneral Functions.byteArrayAsString(element.va ue);
CurrentTrang=erSintax := syntaxUID;
newSyntax:= nil;
if syntaxUID = '1.2.840.10008.1.2 then //Implicit VR, Little Endian
newSyntax:= TCyclopsDI COMImplicitL ETransferSyntax.continueFrom(Syntax)
else
if syntaxUID = '1.2.840.10008.1.2.1' then //Explicit VR, Little Endian
newSyntax:= TCyclopsDI COM L ETransfer Syntax.continueFrom(Syntax)
else
if syntaxUID = '1.2.840.10008.1.2.2' then //Explicit VR, Big Endian
newSyntax:= TCyclopsDI COMBETransferSyntax.continueFrom(Syntax);
if nevSyntax = nil then
begin
/Ithrow exception, unknown syntax
end
dse
Syntax:= newSyntax;
element:= Syntax.readDataEl ement;
while element <> nil do
begin
DataElements.add(element);
if (FastRead and (element.GroupNumber = $7FEQ)) then
Ilif it is set for fast read, and it has the last read DE
/lwas of this group (probaly the pixel datalength),
/Ido not read the next DE, because it will countain pixel data
break;
element:= Syntax.readDataElement;
end;
end;
end;
1
function TCyclopsDCM Reader.getl magePixel Element: TCyclopsDataElement;
var
element: TCyclopsDataElement;
syntaxUID: string;
newSyntax: TCyclopsDICOM TransferSyntax;
begin
Syntax:= TCyclopsDICOMLeTransfer Syntax.createWithFile(fileName, fase);
Syntax.skipFilePreamble;
if not Syntax.checkDICOM Prefix then
raise EDicomFileError.Create('Not a DICOM Filel’)
dse
begin
readFileMetal nformation,;
/Inow we must use the transfer Syntax indicated by
//IDE(0002,0010) for the rest of thefile
element:= DataEl ements.getElement($0002,$0010);
syntaxUID:= TCyclopsGeneral Functions.byteArrayAsString(element.va ue);
newSyntax:= nil;
if syntaxUID = '1.2.840.10008.1.2' then //Implicit VR, Little Endian
newSyntax:= TCyclopsDI COMImplicitL ETransferSyntax.continueFrom(Syntax)
else
if syntaxUID = '1.2.840.10008.1.2.1' then //Explicit VR, Little Endian
newSyntax:= TCyclopsDI COM L ETransferSyntax.continueFrom(Syntax)
dse
if syntaxUID = '1.2.840.10008.1.2.2' then //Explicit VR, Big Endian
newSyntax:= TCyclopsDI COMBETransferSyntax.continueFrom(Syntax);
if newSyntax = nil then
begin
[lthrow exception, unknown syntax
end
else
Syntax:= newSyntax;
element:= Syntax.readDataElement;
if ((element.GroupNumber <> $7FEQ) and
(element.elementNumber <> $0010)) then

repest
element:= Syntax.readDataElement;
until ((element = nil) or
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((element.GroupNumber = $7FEO) and
(element.elementNumber = $0010)));
end;
result:= element;
end;
1
procedure TCyclopsDCM Reader.readFileM etal nformation;
var
element: TCyclopsDataElement;
groupLength, bytesRead: integer;
begin
element:= Syntax.readDataElement;
groupLength:= TCyclopsGenera Functions.infFromByteArrayL ittleEndian(element.Value);
bytesRead:= 0;
repest
element:= Syntax.readDataElement;
DataElements.add(element);
bytesRead:= bytesRead + element.VaueLength + 4 + 2 + 4;
until bytesRead >= groupL ength;
end;

end.

1

unit uCyclopsDICOMBETransferSyntax;

interface

uses uCyclopsDataElement, classes, sysUtils, uCyclopsGenera Functions,
uCyclopsDICOMTransferSyntax, dialogs,

type TCyclopsDICOMBETransferSyntax = clasq TCyclopsDICOM TransferSyntax)
public

procedure readFile;

{Tag Functions}

function readDataElement: TCyclopsDataElement; override;
end;
implementation
{ TCyclopsDICOMBETransferSyntax }
function TCyclopsDICOMBETransferSyntax.readDataElement: TCyclopsDataElement;
var

GN, EN: word,

VRC1, VRC2: char;

b, value: TCyclopsByteArray;

leng: longword;

VR: gring;

bytesRead: integer;

begin

Daniel Duarte Abdala

Péagina 83




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

setLength(b, 4);
bytesRead: = fileStream.Read(Pointer(b)", 2);

/[This typecast Pointer() is necessary for read function proper work

if bytesRead = 0 then
begin
result:= nil;
exit;
end;

/[This typecast Pointer() is necessary for read function praper work

GN:=0or (b[1]) or (b[O] shl 8); //follows ittle Endian Notation
fileStream.Read(Pointer(b)?, 2);
EN:=0or (b[1]) or (b[O] shl 8); //followslittle Endian Notation

if (fastRead and (GN = $7FEQ) and (EN = $0010)) then

exit;

fileStream.Read(Pointer(b)", 2);
VRC1:= char(b[0]);
VRC2:= char(b[1]);
vri="+VRC1 + VRC2,
if (vr ='OB") or

(vr="OW") or

(vr ="SQ") or

(vr="OR) or

(vr ="'UN’) then

/IDEs with these Explicit VRs have the following format:

1

// lGROUPNOJELEM. No| VR |RESERVED |LENGTH | VALUE |

I
/| 2 bytes| 2 bytes | 2 bytes| 2 bytes | 4 bytes| length bytes |
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1

begin
fileStream.Read(Pointer(b)", 2); //skips reserved bytes of VR
fileStream.Read(Pointer(b)", 4);
leng:=0o0r
(b[3]) or
(b[2] shl 8) or
(b[1] shl 16) or
(b[0] shl (23+1));
end
dse

/IDEs with other Explicit VRs have the following format:

I

I/ |lGROUP No.JELEM. No.| VR |LENGTH | VALUE |
I
/I'| 2 bytes| 2 bytes | 2 bytes | 2 bytes | length bytes |
I

begin
fileStream.Read(Pointer(b)™, 2);
leng:=0o0r
(b[1]) or
(b[0] shl 8);
end;
setLength(b, leng);
fileStream.Read(Pointer(b)”, leng);
vaue:= copy(b, O, leng);
result:= TCyclopsDataElement.createWith(GN, EN, VRC1, VRC2, leng, vaue);
end;
E;gopedure TCyclopsDICOMBETransferSyntax.readFile;
in

end;
end.

I

unit U CyclopsDicomimage;
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interface
type TCyclopsDicomimage= class
private
_generdimage :string;
_imagePlane : string;
_imagePixel : string;
_contrastBolus : string;
_overlayPlane :string;
_voilut : string;
_sOPCommon : gtring;
_series : string;
_mrCachedimege :string;
_writeStream : string;
_minPixelVaue :string;
/I _maxPixeVdue : string;
protected
public
published
property generalmage : string read _generallmage write_generallmagg;
propertyimagePlane : string read _imagePlane write_imagePlane;
propertyimagePixel : string read _imagePixel write_imagePixel;
property contrastBolus :stringread _contrastBoluswrite _contrastBolus;
property overlayPlane :stringread _overlayPlanewrite _overlayPlane;
property  voilut : string read _voilut write _voilut;
property sOPCommon : string read _sOPCommon write _sOPCommon;
propertyseries : string read _serieswrite_series;
property mrCachedimage : stringread _mrCachedlmagewrite_mrCachedImage;
property  writeStream : string read _writeStream write _writeStream;

property minPixeVaue : string read _minPixelValue write_minPixelValue;

end;
implementation

end.

1

unit uCyclopsDICOMImplicitL ETransferSyntax;
interface

uses uCyclopsDataElement, classes, sysUtils, uCyclopsGenera Functions,
uCyclopsDICOM TransferSynte, dialogs,

type TCyclopsDICOMImplicitLETransferSyntax = class(TCyclopsDICOM TransferSyntax)
public

/I procedure readFile; override;
function readDataElement: TCyclopsDataElement; override;

end;

implementation
{ TCyclopsDICOMImplicitLETransferSyntax }

function TCyclopsDICOMImplicitL ETransferSyntax.readDataElement: TCyclopsDataElement;
var

GN, EN: word;

VRC1, VRC2: char;

b, value: TCyclopsByteArray; leng: longword;

bytesRead: integer;
begin

/IDEs with Implicit VRs have the following format:

I
// [GROUP No.|ELEM. No,| LENGTH | VALUE |
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I
/112 bytes| 2 bytes| 4 bytes | length bytes |
I

setLength(b, 4);
bytesRead:= fileStream.Read(Pointer(b)™, 2);
/[This typecast Pointer() is necessary for read function proper work

if bytesRead = 0 then
result:= nil
dse
begin
GN:=0or (b[0]) or (b[1] shl 8); /Ifollows Little Endian Notation
fileStream.Read(Pointer(b)™, 2);
EN:=0or (b[0]) or (b[1] shl 8); //follows Little Endian Notation

if (fastRead and (GN = $7FEQ) and (EN = $0010)) then
exit;

VRCL:=#0; /implicit VR
VRC2:=#0;
fileStream.Read(Pointer(b)™, 4);
leng:=0o0r

(b[0]) or

(b[1] shl 8) or

(b[2] shl 16) or

(b[3] shl (23+1));
setlength(value, leng);
fileStream.Read(Pointer(vaue)”, leng);

result:= TCyclopsDatdElement.createWith(GN, EN, VRCL, VRC2, leng, vaue);

end;
end;

end.

1

unit uCyclopsDICOMLETransferSyntax;

interface

uses uCyclopsDataElement , classes, sysUtils, uCyclopsGeneral Functions,

uCyclopsDICOMTransferSyntax, diaogs;

type TCyclopsDICOMLETransferSyntax = class(TCyclopsDI COM TransferSyntax)

public
/I procedure readFile; override;

{Tag Functions}

function readDataElement: TCyclo psDataElement; override;
end;

implementation

{ TCyclopsDICOMLETransferSyntax }

function TCyclopsDICOMLETransferSyntax.readDataElement: TCyclopsDataElement;

var
GN, EN: word;
VRC1, VRC2: char;
b, value: TCyclopsByteArray;
leng: longword,;
VR: gring;
bytesRead: integer;
begin
setLength(b, 4);
bytesRead:= fileStream.Read(Pointer(b)*, 2);
/[This typecast Pointer() is necessary for read function proper work

if bytesRead = 0 then

Daniel Duarte Abdala

Péagina 87




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

result:= nil
dse

begin

GN:=0or (b[0]) or (1] shl 8); //followslittle Endian Notation
fileStream.Read(Pointer(b)™, 2);

EN:=0or (b[Q]) or (b[1] shl 8); //followslittle Endian Notation

if (fastRead and (GN = $7FEQ) and (EN = $0010)) then
exit;

fileStream.Read(Pointer(b)™, 2);
VRC1:=char(b[Q]);
VRC2:= char(b[1]);
vr:="+VRC1 + VRC2,
if (vr ='OB") or

(vr="OW") or

(vr="9Q") or

(vr="OR) or

(vr ="UN") then

//IDEs with these Explicit VRs have the following format:

I

// JGROUP NoJELEM. No| VR |RESERVED |LENGTH | VALUE
I

/I'| 2 bytes| 2 bytes| 2 bytes | 2 bytes | 4 bytes| length bytes |
1

begin
fileStream.Read(Pointer(b)®, 2); //skips reserved bytes of VR
fileStream.Read(Pointer(b)", 4);
leng:=0o0r
(b[Q]) or
(b[1] shl 8) or
(b[2] shl 16) or
(b[3] shl (23+1));
end
else
/IDEs with other Explicit VRs have the following format:

I
// JGROUP NOJELEM. No| VR |LENGTH | VALUE
I

/I'| 2 bytes| 2 bytes | 2 bytes | 2 bytes | length bytes |
I

in
fileStream.Read(Pointer(b)™, 2);
leng:=0or
(blay) or
(b[1] sl 8);
end;
setlength(value, leng);
fileStream.Read(Pointer(vaue)”, leng);

result:= TCyclopsDataElement.createWith(GN, EN, VRC1, VRC2, leng, vaue);

end;
end;

end.

1

unit uCyclopsDICOM Server;
interface
type TCyclopsDICOM Server = class

protected
fHostName : String;
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fPort : String;
fDicomDBServerName : String;
fServerName : String;
public
class function getcurrentServer: TCyclopsDICOM Server;
constructor createWith(vHostName, vPort, vDicomDBServerName, vServerName: string);
property HostName:string read fHostName write fHostName;
property Port:string read fPort write fPort;
property DicomDBServerName:string read fDicomDB ServerName write fDicomDBServerName;
property ServerName:string read fServerName write fServerName;
end;

var
currentServer: TCyclopsDICOM Server;
implementation

{ TCyclopsDICOM Server }

constructor TCyclopsDICOM Server.createWith(vHostName, vPort,
vDicomDBServerName, vServerName: string);
begin
HostName:= vHostName;
Port:= vPort;
DicomDBServerName:= vDicomDBServerName;
ServerName:= vServerName;
end;

classfunction TCyclopsDI COM Server.getcurrentServer: TCyclopsDICOM Server;
begin
if currentServer = nil then
currentServer:= TCyclopsDICOM Server.createWith(", ", ", ");
result:= currentServer;
end;

end.

I

unit uCyclopsDICOM TransferSyntax;
interface
uses uCyclopsDataElement, classes, sysUtils, uCyclopsGeneral Functions;

type TCyclopsDIGOM TransferSyntax = class
protected
fileName: string;
fileStream: TFileStream;
dataElements: TLigt;
fastRead: boolean;
public
constructor createWithFile(vFileName: string; vFastRead: boolean);
constructor continueFrom(anotherSyntax: TCyclopsDI COM TransferSyntax);
procedure finalizel nstance;
procedure skipFilePreamble;
function checkDICOM Prefix: boolean;

function readDataElement: TCyclopsDataElement; virtual ; abstract;
end;

implementation
{ TCyclopsDICOM TransferSyntax }
function T@clopsDICOM TransferSyntax.checkDICOM Prefix: boolean;
var
buff: array [0..3] of char;
in
fileStream.Read(buff, 4);
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if (buff[0] ='D') and
(buff[1] ="I") and
(buff[2] ='C") and
(buff[3] ='M’) then
result:= true

dse
result:= false;

end;

congtructor TCyclopsDI COM TransferSyntax.continueFrom(
anotherSyntax: TCyclopsDICOM TransferSyntax);
begin
fileName:= anotherSyntax.FileName;
fileStream:= anotherSyntax.fileStream;
dataElements:= anotherSyntax.dataElements;
fastRead:= anotherSyntax.fastRead;
end;

constructor TCyclopsDICOM TransferSyntax.createWithFile(vFileName: string; vFastRead: boolean);
begin

fileName:= vFileName;
FileStream:= TFileStream.Create(vFileName, fmOpenRead);
DataElements.= TList.Create;
fastRead:= vFastRead;
end;

procedure TCyclopsDI COM TransferSyntax.finaizel nstance;
begin

FileStream.freg;
end;

procedure TCyclopsDI COM TransferSyntax.skipFilePreamble;
var
buff: array [0..127] of char;
in

fileStream.ReadBuffer(buff, 128);
end;

end.

1
unit uCyclopsFileManager;
interface

uses sysUtils, classes, forms, uCyclopsDCM Reader, uCyclopsDataElement,
uCyclopsDataElementsList, uCyclopsPatient, uCyclopsStudy, uCyclopsSeries,
uCyclopsGenerd Functions, uCyclopsimage, uCyclopsTempl magesM anager;

type TCyclopsFileManager = class
protected
DCMFileReader: TCyclopsDCM Reader;
FPatientsList: TList;
FTemplmageManager: TCyclopsTemplmagesManager;
public
congructor cregte;

function openDCMFile(filename: string; fastRead: boolean): TCyclopsimage;

function openDCM FileStudyI nfo(filename: string): TCyclopslmage;

function addPeatientWithDEs(dataElements: TCyclopsDataElementsList; var alreadyExists: boolean): TCyclopsPatient;

function addStudyWithDEST oPetient(dataEl ements: TCyclopsDataElementsList; patient: TCyclopsPatient): TCyclopsStudy;

function addSerieWithDEST oStudy(dataElements: TCyclopsDataElementsList; study: TCyclopsStudy): TCyclopsSeries;

function addlmageWithDEST oSerie(dataElements: TCyclopsDataElementsList; serie: TCyclopsSeries; withPixelData: boolean):
TCyclopsimage;

function patientWithID(ID: string): TCyclopsPatient;

function StudyWithIDOnPatient(ID: string; patient: TCyclopsPatient): TCyclopsStudy;
function SerieWithiDOnStudy(ID: string; study: TCyclopsStudy): TCyclopsSeries,
function ImageWithIDOnSerig(ID: string; serie: TCyclopsSeries): TCyclopsimage;
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property PatientsList : TList read FPatientsList write FPatientsList;

property TemplmageManager: TCyclopsTempl magesM anager read FTemplmageManager write FTemplmageM anager
end;

implementation

{ TCyclopsFileManager }
Il

fundion TCyclopsFileManager.addl mageWithDEST oSerie(
dataElements: TCyclopsDataElementsList;
serie: TCyclopsSeries,
withPixel Data: boolean): TCyclopsimage;
var
i integer;
element: TCyclopsDataElement;
image: TCyclopsimage;
begin
element:= dataElements.getElement($0008, $0018);
/Isearch if thisimage already existsin the serie
image := ImageWithl DOnSerig(TCyclopsGenera Functions.byteArrayAsString(element.Vaue), serie);

if image = nil then

begin
//generate study data
image := TCy clopsimage.createWith(nil, TemplmageManager, withPixel Data);
image.Series.= serig;
for i:= 0 to dataElements.Count - 1 do
begin
element:= dataElements.itemd[i];
image.processDataEl ement(element);
end,
serieimages. Add(image);
aﬂ.

result:= image;
end;
1
function TCyclopsFileM anager.addPatientWithDES(
dataElements: TCyclopsDataElementsList; var areadyExists: boolean): TCyclopsPatient;
var
i: integer;
element: TCyclopsDataElement;
patient: TCyclopsPatient;
begin
element:= dataElements.getElement($0010, $0020);
patient:= patientWithl D(T CyclopsGenera Functions.byteArrayAsString(element.Value));
if patient = nil then
begin
alreadyExists:=false;
patient:= TCyclopsPeatient.create;
for i:= 0 to dataElements.Count - 1do
begin
element:= dataElements.itemd[i];
patient.processDataElement(element);
end;

PatientsList.Add(patient);
end
dse
alreadyExists:= true;
result:= patient;
end;
1
function TCyclopskileManager.addSerieWithDEST oStudy(
dataElements: TCyclopsDataElementsList;
study: TCyclopsStudy): TCyclopsSeries,
var
i: integer;
element: TCyclopsDataElement;
serie: TCyclopsSeries;
begin
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element:= dataElements.getElement($0020, $O00E);
/Isearch if this study areedy existsin any patient
serie := SerieWithl DOnStudy(TCyclopsGenera Functions.byteA rrayAsString(element.Value), study);

if serie = nil then
begin
Ilgenerate study data
serie := TCyclopsSeries.create;
serie.study:= study;
for i:= 0 to dataElements.Count - 1 do

n
element:= dataElements.itemd[i];
srie.processDataEl ement(element);

end;
study.series. Add(serie);
e,d.

result:= serie;
end;
I
function TCyclopsFileM anager.addStudyWithDEST oPeti ent(
dataElements. TCyclopsDataElementsList; patient : TCyclopsPatient): TCyclopsStudy;

var
i: integer;
element: TCyclopsDataElement;
study: TCyclopsStudy;
begin
element:= datakEl ements.getEl ement($0020, $0010);
[lsearch if this study aready exists in any patient
study := StudyWithl DOnPatient(T CyclopsGeneral Functions.byteArrayAsString(element.Value), patient);

if study = nil then
begin
/lgenerate study data
study := TCyclopsStudy.cregte;
study.patient:= patient;
for i:= 0 to dataElements.Count - 1 db
begin
element:= dataElements.itemd[i];
study.processDataElement(element);
end;
patient.studies. Add(study);
end;
result:= study;
end;
1
constructor TCyclopsFileManager.creste;
in
PatientsList := TList.Create;
TemplmageManager:= TCyclopsTempl magesM anager.createOn(ExtractFilePath(A pplication.ExeName) + 'tmp);
end;
1
function TCyclopsFileManager.ImageWithIDOnSerie(ID: string;
serie: TCyclopsSeries): TCyclopsimage;
var
i: integer;
image, match : TCyclopsimage;
begin
match:= nil;
for i:= 0 to serieimages.Count- 1do
begin
image := serie.images.Itemd[i];
if image .SOPInstanceUID = ID then
begin
match:= image;
break;

end;
end;
result:= match;
end;
Il
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function TCyclopsFileManager.openDCMFile(filename: string; fastRead: boolean): TCyclopsimage;
var
group : TCyclopsDataElementsList;
patient : TCyclopsPatient;
study : TCyclopsStudy;
series : TCyclopsSeries;
image : TCyclopsimage;
patientExists: boolean;
begin
DCMFileReader:= TCyclo psDCM Reader.createWithFile(fileName, fastRead);
DCMFileReader.getDataElements,
/Igenerate group of patients tags

group:= DCMFileReader . DataElements.returnSubGroup($0010);
patient := addPatientWithDEs(group, patientExists);
patient.Files. Add(fileName);

//generate group of studiestags

group:= DCMFileReader.DataEl ements.returnSubGroups([$0008, $0010, $0020]);
study := addStudyWithDEST oPatient(group,patient);
study.Files. Add(fileName);

/lgenerate group of seriestags

group:= DCMFileReader.DataElements.returnSubGroups([$0020, $0008, $0018]);
sevies ;= addSerieWithDEST oStudy(group,study);
series.Files Add(fileName);

/Igenerate group of images tags

group:= DCMFileReader. DataEl ements.returnSubGroups([$0008, $0020, $0028, $7FEQ]);
image:= addlmageWithDEST oSerie(group,series, fastRead);

image.DataElements;= DCMFileReader.DataElements;

image.FileName:= fileName;

image.deleteDataElements,

llclose thefile
DCMPFileReader.findizelnstance;
DCMFileReader.Free;

result:= image;
end;
1
function TCyclopsFileManager.openDCM FileStudyI nfo(
filename: string): TCyclopsimage;
var
group : TCyclopsDataElementsList;
patient : TCyclopsPatient;
study : TCyclopsStudy;
/I series : TCyclopsSeries,
image  : TCyclopsimage;
patientExists: boolean;
begin
DCMFileReader:= TCyclopsDCM Reader.createWithFile(fileName, true);
DCMFileReader.getDataElements;,
/lgenerate group of patients tags

group := DCMFileReader.DataEl ements.returnSubGroup($0010);

patient := addPatientWithDES(group, patientExists);

patient.Files Add(fileName);

/lgenerate group of studiestags

group:= DCMFileReader.DataEl ements.returnSubGroups([$0008, $0010, $0020]);
gudy := addStudyWithDEST oPetient(group,patient);

study.Files. Add(fileName);

I/generate group of seriestags
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DCMFileReader findizelnstance;
DCMFileReader.Free;

result:= image;
end;
Il

function TCyclopskFileManager.patientWithID(1D: string): TCyclopsPeatient;

var
i integer;
patient, match: TCyclopsPatient;
begin
match:= nil;
for i:=0 to PatientsList.Count - 1 do
begin
patient:= PatientsList.itemd[i];
if patient.data.patient!D = 1D then
begin
match:= patient;
break;
end;
end;
result:= match;
end;
1

function TCyclopsFileManager.SerieWith DOnStudy(ID: string;
study: TCyclopsStudy): TCyclopsSeries;
var
i: integer;
Serie, match : TCyclopsSeries;
begin
match:= nil;
for i:= 0 to study.series.Count- 1do
begin
serie ;= study.series.temd[i];
if serie.general Series.seriesinstanceUID=ID then
begin
match:= serie;
break;
end;
end;
result:= match;
end;

1

function TCyclopsFileManager. StudyWithl DOnPetient(I D: string; patient: TCyclopsPetient): TCyclopsStudy;

var
i integer;
Study, match : TCyclopsStudy;
begin
match:= nil;
for i:= 0 to patient.studies.Count- 1 do
begin
study := patient.studies.Itemdi];
if study.general Study.studyID = ID then
begin
match:= study;
break;
end;
end;
result:= match;
end;
1

end.

I

unit uCyclopsGeneral Functions;
interface

uses Windows;
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type TCyclopsByteArray = array of byte;
type TCyclopsGenera Functions = class

public

class procedureinitialize;

class function intToHexString(value: integer; digitCount: inteyer):string;

class function intFromByteArray(byteArray: array of byte; start, stop: integer):integer;

class function byteArrayAsString(byteArray: array of byte):string;

class function infFromByteArrayL ittleEndian(byteArray: array of byte): inteer;

class function infFromByteArray(byteArray: array of byte): integer;

class function copyCyclopsByteArray(var source: TCyclopsByteArray): TCyclopsByteArray;
end;

var
hexChars: array [0..15] of char;
Ithis is suposed to be a class property of TCyclopsGeneral Functions
CurrentTransFerSintax : string;

implementation

{ TCyclopsGeneralFunctions }

1

class function TCyclopsGeneral Functions.byteArrayAsString(
byteArray: array of byte): string;
var
i, leng: integer;
str: string;;
in
leng:= length(byteArray);
if leng >0 then
begin
setl ength(str, leng);
fori:=0toleng- 1do
strfi + 1]:= char(byteArray[i]);

/listhe string null terminated?

if srfleng] = #0 then
/lwe don’t want null terminated strings, so remove the null char
setLength(str, leng - 1);

result:= str;

1
class function TCyclopsGenera Functions.copyCyclopsByteArray(
var source: TCyclopsByteArray): TCyclopsByteArray;
var
dest: TCyclopsByteArray;
leng: integer;
begin
leng:= length(source);
setlength(dest, leng);
copyMemory(dest, source, leng);
result:= dest;
end;
1
class function TCyclopsGenera Functions.infFromByteArray(
byteArray: array of byte): integer;
var
i, value: integer;

begin
if CurrentTransFerSintax = '1.2.840.10008.1.2.2' then //bigendian
begin
value:=0;
for i := high(byteArray) downto O do
vaue= valueor (byteArray[i] shl ((high(byteArray) - i)*8));
result:= value;
end else
/Nittle endian
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begin
vaue=0;
for i:= 0 to high(byteArray) do
value:= value or (byteArray[i] shl (i*8));
result:= value;
end;
end;
1

class function TCyclopsGenera Functions.infFromByteArrayL ittleEndian(

byteArray: array of byte): integer;
var
i, value: integer;
begin
value:=0;
for i:= 0 to high(byteArray) do
vaue=value or (byteArrayl[i] shl (i*8));
result:= value;
end;
1

class procedure TCyclopsGeneral Functions.initialize;
begin

hexChard0]:='0;
hexCharg1]:="1;
hexChard2]:="2;
hexCharq3 ] ;
hexChard4 1:='4;
hexCharg5]:='5;
hexChard6 ]:='6;
hexChar[7 ]:='7}
hexChard81:='8;
hexChard91:="'9;

hexCharg10]:= A",
hexCharg 11]:= 'B";
hexCharq12]:='C,
hexCharg13]:= 'D";

hexCharq 14]:= 'E’;
hexCharg15]:= 'F;
end;

I

class function TCyclopsGeneral Functions.intFromByteArray(
byteArray: array of byte; start, stop: integer): integer;
var

i, value: integer;
begin
value:=0;

fori:=0tostop - sat do
vaue=vaueor (bytearray[i] shl i * 8);
result:= value;
end;

1

class function TCyclopsGenera Functions.intToHexString(val ue,
digitCount: integer): string;
var
i: integer;
str: string;;
dig: byte;
begin
sri="
for i:=1 to digitCount do
begin
dig:=vaue and $F;
str:= hexCharddig] + gtr;
vaue=vaue shr 4;
end,
result:= dir;
end;
1
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end.

I

unit uCyclopsGenera SeriesModule;

1
/I ThisisaSmalltalk class converted with

/I the ToDelphiConversor, created by Charles|. Wust,
/I member of The Cyclops Project.

1

interface
type TCyclopsGeneral SeriesModule = class

protected
FbodyPartExamined : string;
FlargestPixelVauelnSeries : string;
Fmodality : string;
FoperatorsName : string;
FpatientPosition: string;
FperformingPhysiciansName: string;
FprotocolName : string;
FseriesDate : gtring;
FseriesDescription : string;
FseriesinstanceUID : string;
FseriesNumber : string;
FseriesTime : gtring;
FsmallestPixelVauelnSeries : string;
public
property bodyPartExamined : string read FbodyPartExamined write FbodyPartExamined;
property largestPixelValuelnSeries : string read FlargestPixelValuel nSeries write FlargestPixel VauelnSeries;
property modality : string read Fmodality write Fmodality;
property operatorsName : string read FoperatorsName write FoperatorsName;
property patientPosition : string read FpatientPosition write FpatientPosition;
property performingPhysiciansName : string read FperformingPhysiciansName write FperformingPhysiciansName;
property protocolName : string read Fprotocol Name write FprotocolName;
property seriesDate : string read FseriesDate write FseriesDate;
property seriesDescription : string read FseriesDescription write FseriesDescription;
property serieslnstanceUID : string read FseriesinstanceUID write FseriesinstanceUlD;
property seriesNumber : string read FseriesNumber write FseriesNumber;
property seriesTime : string read FseriesTime write FseriesTime;
p(rjoperty smallestPixel VauelnSeries : string read FsmallestPixel Vauel nSeries write FsmallestPixel VauelnSeries;
ena;

implementation
{TCyclopsGeneral SeriesModul e}
end.

I

unit uCyclopsGenera StudyModule;

1
/I ThisisaSmalltalk class converted with

/I the ToDelphiConversor, created by Charles|. Wust,
/I member of The Cyclops Project.

1

interface
type TCyclopsGenera StudyModule = class
protected

FaccessonNumber : gtring;
FnameOfPhysicianReadingStudy: string;
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FreferringPhysiciansName : string;
FstudyDate : gtring;
FstudyDescription : string;
FstudylD : gtring;
FstudylnstanceUID : string;
FstudyTime : string;
public
property accessionNumber : string read FaccessionNumber write FaccessionNumber;
property nameOfPhysicianReadingStudy : string read FnameOfPhysicianReadingStudy write FnameOfPhysi cianReadingStudy;
property referringPhysiciansName : string read FreferringPhysiciansName write FreferringPhysiciansName;
property studyDate : string read FstudyDate write FstudyDate;
property studyDescription : string read FstudyDescription write FstudyDescription;
property studylD : string read Fstudy|D write FstudylD;
property studylnstanceUID : string read FstudylnstanceUID write FstudylnstanceUID;
property studyTime : string read Fstudy Time write Fstudy Time;
end;

implementation
{TCyclopsGenera StudyModul e}
end.

1

/ldescription:

I

1

/lauthor: Daniel Duarte Abdala

/[Date: 16/04/2002
unit uCyclopsHandle;

interface
uses

classes,sysUtils;

type TCyclopsHandle = class (Exception)

protected

Filename : string;

LogFile :TextFile;
owne : TComponent;
fMethodName : String;
flogFile : string;

public

congtructor CreateWith(AOwner: TComponent; logFName : string);
constructor CreateSimple(aString : string);

degtructor Destroy;
procedure logError;
procedure showError;
published

property methodName: string  read fMethodName

write fMethodName;
property logFileName: string  read flogFile

write flogFile;

end;
implementation

{ TCyclopsHandle}
1

congtructor TCyclopsHandle.CreateSimple(aString: string);
begin

Sdlf.Message := aString;
end;
1
constructor TCyclopsHandle.CreateWith(AOwner: T Component; logFName : string);
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begin
owner := AOwner,

flogFile := logFName;
end;
1
destructor TCyclopsHandle.Destroy;
begin

end;

1
procedure TCyclopsHandle.logError;
begin

/I prepares log Filename
Filename := ChangeFileExt (flogFile, ".1og’);
AssignFile (LogFile, Filename);
if FileExists (FileName) then
Append (LogFile) // open existing file
dse
Rewrite (LogFile); // create anew one
/I write to the file and show error
Writeln (LogFile, DateTimeToStr (Now) + "' + self.message);
/I closethefile
CloseFile(LogFile);
end;
1
/ldescription: Display a dialog box with a error description
procedure TCyclopsHandle.showError;
begin

end;
1
end.
1
unit UCyclops|EDefinitions;
interface
Type Sex = (Mae, Female, Other);
Validation = (YES, NO, UNKNOWM);
tyAE = String; //Application Entity nmaximun 16 bytes
tyAS = String; //4 bytes fixed (PS3.5pg 21)
tyAT = String; //4 bytes fixed (PS3.5pg 21)
tyCS = String;  //maximunl6 bytes

implementation

end.
Il
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CLASS : TCyclopsimageList
Author  : Danid Duarte Abdala (Caju)

CharlesWust
Date : 09/10/2001
Description : Thisclassis aabstraction of a DICOM image.
Atributes :
pOriginaWidth : ainteger representing the original image width |(normaly are the same)
pOriginalHeight : ainteger representing the original image height |
plmageFileTipe : especify the image source type
pCurrentOrientation : specify the actual orientation

fSOPInstanceUID  : unique identifier of image //this should be placed in a sub-module
fpixelVaue  : array of small integer wit hthe original HU values of image
fWindowCenter  : integer representing the window center

fWindowWidth : integer representing the window width
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ftemplndex : temporary image index for swap on disk
ftemplmageManager : ref to image temp manager object
flmageNumber : image number on serie

Methods :

name : function get(Index1, Index2: integer): Smalllnt;
description: returns the HU value at index

name : procedure put(Index1, Index2: integer; item: Smalllnt)
description :

name : procedure getHUV aluesFromDataEl ement(element: TCyclopsDataElement; var targetArray: array of Smallint);
description :

name : function getBitmap: TBitmap;
description :

name : constructor CreateWith(AOwner: TComponent; templmgManager: TCyclopsTempl magesM anager);
description :

name : procedure processDataElement(el ement: TCyclopsDataElement);
description :

name : function getOriginalBitmap: Graphics. TBitmap;
description :

name : property pixelVaue[Index1: integer; Index2: integer] : Smalllnt read get write put;
description :

Related Errors

Need to by Done

********************************************************************************)

unit UCyclopsimage;

interface
uses
Windows, ExtCtrls,Dialogs, Classes, uCyclopsDataElement, uCyclopsGeneral Functions, graphics,
sysUtils, uCyclopsTemplmagesManager, uCyclopsSeries, Printers, types, uCyclopsDataElementsList,
uCyclopsDCM Reader, Forms;
const
annonymous = false;

type
FileType = (ftBmpFile, ftjpgFile);
OrientationType = (otTop, otRight, otBottom, otL eft);

TCyclopsimage = class (TImage)

private
converted : boolean;
pOriginaWidth : integer;
pOriginalHeight : integer;
plmageFileTipe : FileType;
pCurrentOrientation : OrientationType;
fSOPInstanceUID  : gtring;  //this should be placed in a sub-module
fWindowCenter : integer;
fWindowWidth : integer;

fOriginaWindowCenter: integer;
fOrigind WindowWidth : integer;

ftemplndex : integer;

ftemplmageManager : TCyclopsTempl magesManager;
flmageNumber : integer;

fSeries : TCyclopsSeries,
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fSliceThickness . Integer; //this number isin milimethers
fSamplesPerPixel  : Integer;
fDataElements : TCyclopsDataElementsList;
fFileName : string;
/I MinHUVaue : integer;
/I MaxHUVdue : integer;
I RGBVauesOrigind : array of byte;
pa: PLogPdette;

functionget(Index1, Index2: integer): Smallnt;

procedure
procedure
procedure
procedure
procedure

put(Index1, Index2: integer; item: Smalllnt);
getHUV auesFromDataEl ement(element: TCyclopsDataElement; var targetArray: array of Smallint);
getUSVauesFromDataEl ement(element: TCyclopsDataElement; var targetArray: array of Smdllnt);
processl magel nfoElement(element: TCyclopsDataElement);
setlmageNumber(number: integer);

function calcAlllmageHUVa ues: TBitmap;

public

fpixelVaue : array of Smallint;

congtructor CreateWith(AOwner: TComponent; templmgManager: TCyclopsTempl magesM anager; withPixel Data: boolean);

destructor Destroy; override;

procedure processDataElement(element: TCyclopsDataElement);

function getOriginal Bitmap: TBitmap;

function getOriginal BitmapFromHUV alues. TBitmap;

function getOrigina BitmapFromUSVaues: TBitmap;

function isConverted: boolean;

procedure getOriginaWindowValues;

procedure print;

procedure setNewWindowV alues(newWindowCenter, NewWindowWidth:integer);
procedure recoverPixelInformation;

procedure deleteDataElements;

property pixelValue[Index1: integer; Index2: integer] : Smallnt read get write put;
property DataElements: TCyclopsDataElenmentsList read fDataElements write fDataElements;

functiongetBitmap: TBitmap;
procedure
1"

procedure

published
property origina Width

pOriginal Width;
property OriginalHeight

pOriginalHeight;

property ImageFileTipe

plmageFileTipe;
property  CurrentOrientation

pCurrentOrientation

pCurrentOrientation;
property  SOPInstanceUID

property  WindowCenter

fWindowCenter;
property  WindowWidth

fWindowWidth;

copy(tmplmg : tcyclopsimage);
changePal ette(newWindowCenter, NewWindowWidth: integer);

: Integer read pOriginal Width
:Integer read pOriginalHeight

: FileTyperead plmageFileTipe

: OrientationType

:string

integer  read fWindowCenter

rinteger read fWindowWidth

property  OriginadWindowCenter: integer

write fOrigina WindowCenter;

property  Original WindowWidth

fOrigina WindowWidth;
property Bitmap

s integer

:TBitmap
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writef SOPInstanceUID;
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property  templndex rinteger read ftemplndex

write ftemplndex;

property  templmageM anager : TCyclopsTempl magesM anager

ftempl mageM anager
write ftemplmageManager;

property  imageNumber integer read fimageNumber

setlmageNumber;

propertySliceThickness :Integer read fSliceThickness

fSliceThickness;
propertySeries :TCyclopsSeries  read fSeries

fSeries;
propertySamplesPerPixel :Integer read fSamplesPerPixel

fSamplesPerPixel;
propertyFileName sstring  read fFileName

fFileName;
end;

implementation
uses Controls;
{ TCyclopsimage}

1
congtructor TCyclopsl mage.CreateWith(AOwner: TComponent;

templmgManager: TCyclopsTempl magesManager; withPixelData: boolean);

in
inherited create(AOwner);
Picture.Bitmap:= nil;
templmageManager:= templmgManager;
converted:= not withPixel Data;
fileName=";
templndex:=-1;
end;
1
/ldescription: return apixel valuein HU vaues
function TCyclopslmage.get(Index1, Index2: integer): Smallint;
in
result:= fpixel VauefIndex1 * origindWidth + Index2];
end;
1
/ldescription: set apixel valuein HU values
procedure TCyclopslmage.put(Index1, Index2: integer; item: Smallint);
in

fpixelValue[Index1 *original Width + Index2]:= item;
end;
1
/ldescription: returnsaorigina temporary bitmap from temp files
function TCyclopsl mage.getBitmap: TBitmap;
begin
result:= templ mageM anager.returnBitmap(templ ndex);
end;
1
//description: responsible to parse DCM file and retreave all HU values
procedure TCyclopsl mage.getHUV a uesFromDataElement(

element: TCyclopsDataElement; var targetArray: array of Smalllnt);
var

bAlloc, i, j: integer;

v: word;

b: byte;

p: Pinteger;

HUVdue: Smallint;
begin
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[lthis works for Little Endian Byte Ordering
bAlloc:= 2;
setlength(fpixelValue, length(element.value) div bAlloc);
for i:= 0 to (length(element.value) div bAlloc)- 1 do
begin

v:=0;

forj:=0tobAlloc - 1do

begin

if CurrentTransFerSintax = '1.2.840.10008.1.2.2' then /Iread as big endian

begin
b:= element.value{(i * bAlloc) +j];
v:=vor(bshl (8* (baloc - 1-))));
end else
/lread aslittle endian
begin
b:= element.value((i * bAlloc) +j];
vi=vor (bshl (8*)));
end;
end;
p:=@v;
HUVaue=p";
fpixelVauei]:= HUVaue;
end;
end;
1
/ldescription:
function TCyclopslmage.getOriginal Bitmap: TBitmap;
var
X,y: integer;
fbmp: TBitmap;
begin
if converted then
begin
if Self.Series.general Seriesmoddity ='US then
fbmp:= getOriginal BitmapFromUSVaues
dse
fbmp:= getOrigina BitmapFromHUV al ues;

if annonymous then
fory:=0to39do
for x:= 0 to fbmp.Width - 1 do
fbmp.Canvas.Pixeldy,x]:=0;

end dse
begin
fomp:=nil;
end;
result:= fbmp;
end;

1
/ldescription: process all data elements to construct a DICOM image.
procedure TCyclopsl mage.processDataEl ement(
element: TCyclopsDataElement);
begin
case element.GroupNumber of
$0008:
case element.ElementNumber of
0000:
end,
$0020:
case element.ElementNumber of

$0013: imageNumber := strtoint(trim(TCyclopsGeneral Functions.byteArrayAsString(element.value)));

end;
$0028:

case element.ElementNumber of
$0002: SamplesPerPixel:= TCyclopsGenerd Functions.infFromByteArray(element.Val ue);
$0010:originalHeight:= TCyclopsGeneral Functions.infFromByteArray(element.Value);
$0011:original Width:= TCyclopsGeneral Functions.infFromByteArray(element.Vaue);
$1050:begin

WindowCenter:= strtoint(trim(TCyclopsGeneral Functions.byteArrayAsString(element.value)));
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end,
$1051:begin

WindowWidth:= strtoint(trim(TCyclopsGenera Functions.byteArrayAsString(element.value)));
OrigindWindowWidth:= strtoint(trim(TCyclopsGeneral Functions.byteArrayAsString(element.val ue)));

end;
end;
$7FEQ:
case element.ElementNumber of
$0010: processl magel nfoElement(element);
end;
end;
end;
1
/ldescription: set the current window width and Center to origina values
procedure TCyclopsl mage.getOriginal WindowV al ues;
begin
windowCenter:= Original WindowCenter;
if windowCenter = 0 then
windowCenter:= 1791; //default value
windowWidth:= Origina WindowWidith;
if windowWidth = 0 then
windowWidth := 3583; //default value

end;
1
//description: used to take Ultra- Sonography data
procedure TCyclopsl mage.getUSV al uesFromDataEl ement(

element: TCyclopsDataElement; var targetArray: array of Smalllnt);
var

i: integer;
begin

setl ength(fPixelValue, length(element.value));

for i:= 0 to high(element.value) do
fpixelValue[i]:= element.value(i];
end;
1
/Idescription:

function TCyclopslmage.getOrigina BitmapFromHUV alues: TBitmap;
begin
end;
1
function TCyclopslmage.getOrigina BitmapFromUSVdues: TBitmap;
var
fbmp: TBitmap;
i, j, jDown: integer;
vl, v2, v3, gindex, bindex: integer;
begin
fbmp:= TBitmap.Create;
/I fbmp.SetSize(origina Width, OriginalHeight);
fbmp.Width = originaWidth;
fbmp.Height := OriginalHeight;
jDown:= originaHeight- 1;
for j:= 0to originalHeight- 1 do
begin
for i:= 0 to origindWidth- 1 do

result := calcAlllmageHUVaues,

begin
v1:=fpixelValue[(j * 640) + iJ;
if SamplesPerPixel = 1 then
begin
v2:=v1,;
v3:=vl,
end
else
begin
glndex:= ((originalHeight- 1) * 640) + original Width;
blndex:= gIndex * 2;
v2:=fpixelVaue[gindex + (j * 640) +i];
v3:=fpixel Valuelbindex + (j * 640) +1];
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end;
fbmp.Canvas.Pixeldi,j] :=v1 or (v2 shl 8) or (v3 shl 16);//FRGB(Vv1, v2, v3);

end,
dec(jDown);
end;
result:= fbmp;
end;
1
procedure TCyclopslmage.print;
var
patientName: string;
topMargin, LeftMargin, RightMargin: integer;
imgRect: TRect;
bmp: TBitmap;
begin
bmp:= getBitmap;
patientName:= Series.study.patient.data.patientsName;
Leftmargin:= trunc(printer.PageWidth * 0.2);
RightMargin:= trunc(printer.PageWidth * 0.9);
topMargin:=trunc(printer.PageHeight * 0.1);
printer.BeginDoc;
printer.Canvas.Font.Name:= 'Arial’;
printer.Canvas. TextOut(LeftMargin, topMargin, 'Pat ient Name: ' + patientName);
imgRect:= Rect(LeftMargin, TopMargin + 300, RightMargin, trunc(((RightMargin - LeftMargin) / bmp.Width) * bmp.Height) +
300);
printer.Canvas.StretchDraw(imgRect, bmp);
printer.EndDoc;
end;
1
procedure TCyclopsl mage.setNewWindowV al ues(newWindowCenter, NewWindowWidth:integer);
var
bmp: Graphics.TBitmap;
i, j, min, max: integer;
v: integer;
pixVaue: Smallint;
k: red;
RGBVadues: array of byte;
begin
if Self.Series.general Seriesmoddity <> 'US then
begin
WindowCenter:= newWindowCenter;
WindowWidth:= newWindowWidth;
bmp:= Picture.Bitmap;
min:= WindowCenter - (WindowWidth div 2);
max:= WindowCenter + (WindowWidth div 2);
k:= (WindowCenter / WindowWidth) -0.5;
setl ength(RGBValues, max - min + 1);
for i:= 0 to max - min do
RGBV aueqi]:= trunc((((min + i)/WindowWidth) - k) * 256);
/ithis formula means:
/((pixVaue- WC + (WW/2)) / WW) * 256;
for i:= 0 to originadWidth- 1 do
for j:= 0 to originalHeight- 1 do
begin
pixValue:= pixelValudi,j];
if pixVaue<=minthenv:=0 else
if pixVaue >= max then v:= 255 else
v:= RGBVauegpixdVdudi,j] - min];
/lit’ sinside the window, |et’s get its GrayScale value;
bmp.Canvas.Pixelg]j,i] := v or (v shl 8) or (v shl 16);
end,
end;
end;
1
procedure TCyclopsl mage. processl magel nfoElement(
element: TCyclopsDataElement);
begin
if converted then
begin
if Self.Series.general Seriesmodality = 'US then
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getUSVduesFromDataElement(element, fpixelValue)
dse
getHUV a uesFromDataEl ement(element, fpixelValue);
end;
if templndex =-1then
templ ndex:= templ mageM anager.addl mage(self);
end;
1
procedure TCyclopsl mege.recoverPixel Information;
var
reader: TCyclopsDCM Reader;
begin
if not converted then
begin
reader:= TCyclopsDCM Reader.createWithFile(FileName, fase);
converted:= true;
processDataEl ement(reader.getl magePixel Element);
reader finalizelnstance;
reader.Free;
end;
end;
1
function TCyclopslmage.isConverted: boolean;
begin
result:= converted;
end;
1
procedure TCyclopsimage.del eteDataEl ements;
begin
DataElements.deleteAll;
dataElements.Free;
dataElements.= nil;
end;
1
procedure TCyclopsl mage.setlmageNumber(number: integer);
begin
fimageNumber := number;
Sdf.Hint := image n. - '+ IntToStr(imageNumber);
ShowHint := true;
end;
1
/ldescription : Thismet hod copiesall current data object to tmplmg.
/I Input:  none
/I OutPut: copiesal current data to tmplmg

procedure TCyclopslmage.copy(tmplmg: tcyclopsimage);

var
i : integer;

tam : integer;

begin
converted := tmplmg.converted;
pOrigindW idth := tmplmg.origina Width;
pOriginalHeight := tmplmg.OriginalHeight;
plmageFileTipe := tmplmg.ImageFileTipe;
pCurrentOrientation := tmplmg.CurrentOrientation;
fSOPInstanceUID := tmplmg.SOPInstanceUID;

/I CopyMemory(tmplmg.fPixel Value, fPixelValue,262143);
tam := Length(tmplmg.fpixelValue) - 1;
SetLength(fpixelvalue, tam);
fori:=0to tamdo
fpixelValudi] := tmplmg.fPixelValuei];

/I fpixelVaue = tmplmg.fpixelVaue;
fWindowCenter := tmplmg.WindowCenter;
fWindowWidth := tmplmg.WindowWidth;
fOrigina WindowCenter := tmplmg.Original WindowCenter;
fOrigind WindowWidth := tmplmg.Crigina WindowWidth;
ftemplndex := tmplmg.templ ndex;

/I ftemplmageM anager := tmplmg.templ mageM anager;
fimageNumber := tmplmg.imageNumber;
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fSeries = tmplmg.Series,
fSliceThickness := tmplmg.SliceThickness,
fSamplesPerPixel = tmplmg.SamplesPerPixdl;
fDataElements := tmplmg.DataElements;
fHleName = tmplmg.FileName;

/Irelated problems: Comented properties are not yet copied. In future, if
/Inecessary, they must be enabled.
end;
1
destructor TCyclopslmage.Destroy;
begin
/IFreeMemory(fpixel Va ue);
inherited Destroy;
end;
1
1
/ldescription: change the current image appearance
procedure TCyclopsl mage.changePal ette(new\WindowCenter, NewWindowWidth: integer);
type

bytearr = array [0..0] of byte;

var

i, j, min, max: integer;

v : integer;

pixVaue : Smallint;
k :redl;
RGBVdues : array of byte;
p : "bytearr;
p2 : array[0..262143] of Byte;

begin

if Self.Series.genera Seriesmodality <> 'US then //window isn't
begin
WindowCenter:= newWindowCenter; //adjust window center and
WindowWidth:= newWindowWidth; // width

min:= WindowCenter - (WindowWidth div 2);
max:= WindowCenter + (WindowWidth div 2);
k:= (WindowCenter / WindowWidth) - 0.5;
setlength(RGBValues, max- min + 1);

for i:= 0 to max - min do
RGBVauegi]:= trunc((((min + i)/Win dowWidth) - k) * 256);

M
for j:=0to OriginaHeight - 1do
fori:=0to originaWidth- 1 do

n
pixVaue= pixeVaudi,j];
if pixVaue<=minthenv:=0 ese
if pixValue >= max then v:= 255 else
v:= RGBVduegpixeValudi,j] -min];
/lit’sinside the window, let’s get its GrayScale valug;
p2[j +(i * origindWidth)] :=v;

end;
G
SetBitmapBits(Picture.Bitmap.Handl e, origina Width* Original Height, @p2);

FreeMemory(@p);
Refresh;
Mt
end;

end;
I
function TCyclopsimage.calcAlllmageHUValues,
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type

var

i,

bytearr = array [0..0] of byte;

min, max : integer;

v: integer;

pixVaue: Smallint;

k: red;

RGBValues: array of byte;
fbmp: TBitmap;
IIWC,WW : integer;

hpa: HPALETTE;

pe
IIp

p2

begin
if

: PALETTEENTRY;
: “bytearr;
: array[0..262143] of Byte;

Sdlf.Series.general Series.modality <> 'US then //window isn't

begin

fbmp:= TBitmap.Create;
fbmp.PixelFormat := pf8hit;
fbmp.Width := origindWidth;
fbmp.Height := OriginalHeight;

min:= WindowCenter - (WindowWidthdiv 2);

max:= WindowCenter + (WindowWidth div 2);

k:= (WindowCenter / WindowWidth) - 0.5;

setlength(RGBValues, max- min + 1);
M

pal = nil;

GetMem(pal, sizeof (TLogPalette) + sizeof (TPa etteEntry) * (256));

pal.paVersion := $300;

pal .palNumEntries := 256;

fori:=0to255do
begin
GetPal etteEntries(fomp.Palette,i,1,pe);
pal.pal PalEntry[i].peRed := i;
pal .pa PalEntry[i].peGreen = ;
pal .pa PaEntry[i].peBlue :=i;
end;
hpal := CreatePal ette(pal™);
if hpal <> 0then

fbmp.Palette := hpal;
I

for i:= 0 to max - min do
RGBVaued[i]:= trunc((((min + i)/WindowWidth) - k) * 256);

M
for j:= 0 to OriginalHeight - 1do
fori:=0to originaWidth- 1 do
begin
pixVaue= pixeVaudi,j];
if pixVadue<=minthenvi=0 dse
if pixValue >= max then v:= 255 else
v:= RGBVduegpixelValudi,j] -min];

/lit’sinside the window, let’s get its GrayScale valug;

p2[j +(i * originalWidth)] :=v;

end;
I
SetBitmapBits(fbmp.Handle,origina Width* OriginalHeight, @p2);
o

end;
result := fbmp;

end;
1l

end.
1l
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e )

CLASS : TCyclopsimageList

Author Daniel Duarte Abdala (Caju)
Date : 09/10/2001
Description : Class TCyclopsimagelist isaespecidized class of TList that

responds to al ancestor messages and implements in addiction a new nested list
containing one instance (at the same index) of TPaintBoxEx to each image on the
list. Thislistof TPaintBoxEx are used to anage al graphics efects rendered

in original images. (To know more about how drawing or magnify oneimage see

uPaintBoxEx).
Atributes :
paintBoxList :thisisalist (TList) that contains one referenceto a
instance of TPaintBoxEx to each item on thelist.
refOwner : thisisareference to owner (graphical object) used to

correct positionig of paintBoxEx"s on the screen.

Methods :
name : CreateWith(AOwner : TWinContral);
description: constructor methodused to initialize some things. At here we
instanciate the paintBoxL.ist.

name : Destroy; override;
description: destructor method used to free used memory by paintBoxList.

name : Clear; override;
Description: this method clear al theimagelist and the paintBoxList, but
don’t delete the lists.

name: prepare(index : Integer; Sb : TStatusPanel);

description : this method is used to correct positioning the correspondent
paintboxEx Above aimage. The argument SB, is areferenceto ascroll box
(on uflmageViewer). This sh in where the images will be properly displayed.

name : PBItems(Index: Integer): Pointer;
description:

name : flip(orientation : OrientationType);
description :

name : zoonSelected(factor : Integer);
description :

name: setTool(t : TDrawingTool);
description :

name : setColor(c : TColor);
description :

name : EraseSelected;
description :

name : currentlmindexUnderMouse(X,Y : Integer): Integer;
description :

name : setMagnifyLevel(level : TMagnify);
description :

name : setMagnifyWidth(wid : Integer);
description :

name : showM agnifyOnlmage(b : boolean; i : TImage);
description :

name : ShowAllDrawings(b : Boolea);
description :
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Related Errors

Need to by Done

*******************k************************************************k**********)

unit UCyclopsimageList;
interface

uses
//delphi units
Classes,Controls,Graphics,ComCtrls, Menus,ExtCtrls, StdCtrls,
/lcyclops units
UPaintBoxEx,UCyclopsimage,V ectorGraphicsNodeL ibrary;

type ) )
TCyclopsimageList = class (TList)
private
paintBoxList (TList;
refOwner :TWinControl;
public
constructor CreateWith(AOwner : TWinContral);
degtructor Destroy; override;
procedure Clear; override;
procedure prepare(index : Integer; Sb: TStatusPanel; Sh2 : TStatusPanel;edtw,edtc : tedit);
functionPBItems(Index: Integer): Pointer;
procedure flip(orientation : OrientationType; all : boolean);
procedure zoonSel ected(factor : Integer);
procedure setTool(t : TDrawingTool);
procedure setColor(c: TColor);
procedure EraseSelected;
functioncurrentlmlndexUnderMouse(X,Y : Integer): Integer;
procedure setMagnifyLevel(level : Integer);
procedure setMagnifyWidth(wid : Integer);
procedure showMagnifyOnlmage(b : boolean; i : TImage);
procedure ShowAlIDrawings(b : Boolean);
procedure changePallete(wc,ww,index: integer);
functionlmageNumberTol ndex(imgNumber : integer) : Integer;
end;

implementation

{ TCyclopsimageList }
I

procedure TCyclopsl mageL ist.changePallete(wc, ww, index: integer);
var

begin
im := PBltemg(index);
im.image.changePd ette(wc,ww);
im.image.Repaint;
end;
1
procedure TCyclopsimageList.Clear;

im : TPaintBoxEXx;

var
imCount : integer;
imRef : TCyclopsimage;
paintBoxExRef  : TPaintBoxEx;
begin

/lclear the imageL.ist and paintBoxL.ist
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for imCount := 0 to Count- 1do

begin
imRef := ItemgimCount];
imRef.Destroy;
paintBoxExRef := paintBoxList.ltems[imCount];
paintBoxExRef.Destroy;
end;
inherited Clear;
paintBoxList.Clear;
end;
1

congtructor TCyclopslmageList.CreateWith(AOwner : TWinControl);

begin
inherited Creste;
/lcreates alist to hold all paintBoxEx related with each image
paintBoxList := TList.Create;

refOwner := AOwner;
end;
1
function TCyclopsl mageL ist.currentlmlndexUnderM ouse(X,
Y: Integer): Integer;
var

cont . Integer;
tl,w,h : Integer;
reflm  : TCyclopsimage;

in
for cont := 0 to Count - 1 do
begin
reflm := Itemg cont];
t:=reflm.Top;
| ;= reflm.Left;
w = reflm.Width;
h := reflm.Height;
if (X >=1)and (Y >=t) and (X <=I+w) and (Y <= t+h)) then
begin

result := cont;

destructor TCyclopsimageList.Destroy;
begin

inherited Destroy;
end;
1
procedure TCyclopslmagel ist.EraseSel ected;
var

im : TPaintBoxEXx;
cont  : Integer;
begin
for cont := 0 to Count- 1 do
begin
im := PBltems(cont);
im.apagaSel ecionados;
end;
end;

I

procedure TCyclopsimagelList.flip(orientation: OrientationType; all : boolean);

var
im : TPaintBoxEX;
cont : Integer;
begin

[Itop, right,botton, | eft
for cont := 0 to Count- 1do
begin
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im := PBltemg(cont);
if dl then
im.rotate(orientation)
elseif (im.beBordered) then //exec the flip operation
im.rotate(orientation);
end;

end;
1
/ldescription: this method take the image number and retreave the image index at
/limageList

/Nnput  : ainteger meaning the image DICOM number

/IOutPut  : ainteger meaning the image index int the imageL.ist

function TCyclopsimageL ist.ImageNumberTol ndex(imgNumber: integer): Integer;

var
cycimg : TCyclopsimage;
cont  :integer;
begin
for cont := 0 to Count- 1do
begin
cycimg := itemg cont];
if cycimg.imageNumber = imgNumber then
result := cont;
end;
end;

1
function TCyclopslmageList.PBItems(Index: Integer): Pointer;

begin
end;

I
procedure TCyclopslmageL ist.prepare(index: Integer;

result := paintBox List.Itemg/index];

TStatusPane;
edtw,edtc : tedit);
var

begin

/ladd a corespondent paintBox

paintBoxEx1 = TPaintBoxEx.Creste(refOwner);
paintBoxEx1.Parent := refOwner;

paintBoxExLl.image := self.ltemgindex];
paintBoxEx1.tool:= dtSelectTool;
paintBoxEx1.redesenhar :=true;

paintBoxEx1 : TpaintBoxEXx;

//saw to show on SB the current mouse position
paintBoxEx1.ShowCurrentPosition := true;
M

paintBoxEx1.DestinationPanel := sb;
paintBoxEx1.ImageNumber := sh2;
M

paintBoxEx1.refWW := edtw;
paintBoxEx1.refWC := editc;

M

paintBoxList.Add(paintBoxEx1);

/lgjust paintBox to ref image
paintBoxEx1.reposiciona;

end;
1
procedure TCyclopsimageL ist.setColor(c: TColor);

var
cont  :integer;
pbTemp: TRPaintBoxEX;
begin

for cont := 0 to paintBoxList.count - 1 do
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begin

pbTemp := paintBoxL.ist.Itemg cont];
pbTemp.Canvas.Pen.Color :=¢;
end;

end;
I
procedure TCyclopslmageList.setMagnifyLevel (level: I nteger);

var
cont . Integer;
ref  : TPaintBoxEXx;
begin
for cont := 0 to paintBoxList.Count- 1 do
begin
ref := paintBoxList.Itemg cont];
ref. MagnifyLeve := level;
end;
end;

1
procedure TCyclopslmageL ist.setMagnifyWidth(wid: Integer);

var
cont . Integer;
ref : TPaintBoxEXx;
begin
for cont := 0to paintBoxL ist.Count - 1 do
begin
ref ;= paintBoxList.Items[cont];
ref.magnifyWidth := wid;
end;
end;

I
procedure TCyclopslmageL ist.setTool (t: TDrawingTool);

var
poT emp  : TRaintBoxEXx;
cont  :integer;
begin
for cont := 0 to paintBoxList.count - 1 do
begin
pbTemp := paintBoxList.Itemg cont];
pbTemp.tool :=t;
end;
end;

I
procedure TCyclopsimageL ist.ShowAll Drawings(b: Boolean);

begin

end;
1
procedure TCyclopslmagel ist.showMagnifyOnlmage(b: boolean; i: TImage);

var
pbTemp : TPaintBoxEXx;
cont  :integer;
begin
for cont := 0 to paintBoxList.count - 1 do
begin
pbTemp := paintBoxL.ist.Itemg cont];
pbTemp.ImageDest :=i;
end;
end;

1
procedure TCyclopsimagelL ist.zoonSel ected(factor: Integer);

var
pbTemp : TPaintBoxEXx;
cont  :integer;
begin

for cont := 0 to paintBoxList.count - 1 do
n

pbTemp := paintBoxL.ist.Itemg cont];
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1

case factor of

1 :
begin
pbTemp.Width := pbTemp.Width mod 8;
pbTemp.Height := pbTemp.Height mod 8;
end;
begin
pbTemp.Width := pbTemp.Width mod 4;
pbTemp.Height := pbTemp.Height mod 4;
end;

2

3 :
begin
pbTemp.Width := pbTemp.Width mod 2;
pbTemp.Height := pbTemp.Height mod 2;
end,
4 -

begin
pbTemp.Width := pbTemp.Width;
pbTemp.Height := pbTemp.Height;
end;
5 -

begin

pbTemp.Width := pbTemp.Width * 2;

pbTemp.Height := pbTemp.Height * 2;
end,

i)egin

pbTemp.Width := pbTemp.Width* 4;

pbTemp.Height := pbTemp.Height * 4;
end;

6

7

begin
pbTemp.Width := pbTemp.Width * 8;
pbTemp.Height := pbTemp.Height * §;
end,
end;

end;

end;

I
end.
I

unit uCyclopslmagesPrinter;

interface

uses PrintDrv, classes, ExtCtrls, SysUtils, Forms, graphics;

type TCyclopslmagesPrinter = class
protected
printer: TMWPrintObject;
FImagesPerLine: integer;
FImagesX Spacing: single;
FImagesY Spacing: single;
FPrinting: boolean;

FLeftMargin, FTopMargin, FRightMargin, FBottomMargin: single;

FCyclopsLogo: TImage;
FClinicLogo: TImage;
FHeaderText: String;
FHeaderHeight: single;

pos s array[1..9] of integer;

function getPaperWidth: single;

function getPaperHeight: single;

function getWriteableWidth: single;

function getFont: TFont;

procedure setlmagesPerLine(aValue: integer);
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procedure setlmagesX Spacing(aValue: single);
procedure setlmagesY Spacing(aValue: single);
procedure setlL eftMargin(avaue: single);
procedure setTopMargin(@vaue: single);
procedure setRightMargin(avaue: single);
procedure setBottomMargin(aVaue: single);
procedure setFont(aVaue: TFont);

public
procedure beginDoc;
procedure endDoc;

congtructor create(AOwner: TComponent);

procedure printAlllmagesFromHeight(images: TList; startHeight: single);

procedure PrintimagesFromHeight(images: TList; startHeight: single; var unprintedimages: TList);
procedure printlmages(images: TList; var unprintedimages: TList);

procedure writeHeader;

procedure setMargins(left, top, right, bottom: single);

procedure setHeader(x, y: single; w, h: single; boxed: boolean; shadeColor: TColor; text: TStrings);
procedure newPage;

procedure writeTextWrap(xl, xr, y: single; text: string);

procedure writelnfoField(x, y: single; fieldN ame, fieldVaue: string);

procedure writelnfoFields(xl, xr,y: single; fieldNames, fieldvValues: TStrings; var yPos: single);

procedure writel mageReport(text: string; fieldNames, fildVaues: TStringList; images: Tlist);
procedure previewl mageReport(text: string; fieldNames, fieldValues: TStringList; images: TList);
procedure imagespos(p :array of integer);

property paperWidth:single read getPaperWidth;
property paperHeight:single read getPaperHeight;
property ImagesPerLine: integer read FlmagesPerLine write setlmagesPerLine;
property Printing: boolean read FPrinting;
property ImagesX Spacing: single read FlmagesX Spacing write setlmagesX Spacing;
property ImagesY Spacing: single read FimagesY Spacing write setlmagesY Spacing;
property LeftMargin: single read FLeftMargin write setLeftMargin;
property TopMargin: single read FTopMargin write setTopMargin;
property RightMargin: single read FRightMargin write setRightMargin;
property BottomMargin: single read FBottomMargin write setBottomMargin;
property CyclopsLogo: TImage read FCyclopsLogo write FCyclopsLogo;
property ClinicLogo: TImage read FClinicLogo write FClinicLogo;
property HeaderText: String read FHeaderText write FHeaderText;
property writeableWidth: single read getWritesbl eWidth;
property HeaderHeight: single read FHeaderHeight write FHeaderHeight;
property Font: TFont read getFont write setFont;
end;

implementation

{ TCyclopslmagesPrinter }
I

procedure TCyclopslmagesPrinter.beginDoc;
begin

printer.Start;

Fprinting:= true;

printer.SetMargins(topMargin, paperHeight - bottomMargin, leftMargin, paperWidth - rightMargin);
end;
1
congtructor TCyclopslmagesPrinter.create(AOwner: TComponent);
var

path: string;
begin

path:= ExtractFilePath(application.exeName);

printer:= TMWPrintObject.Create(AOwner);

printer.Measurement:= mtMM;

FImagesPerLine:=1;

FPrinting:= falsg;

FImagesX Spacing:= 5.0;

FImagesY Spacing:= 5.0;

FHeaderHeight:= 0.0;

CyclopsLogo:= TImage.Create(AOwner);

CyclopsLogo.Picture.L oadFromFile(path + ‘cyclops.bmp’);
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ClinicLogo:= TImage.Create(AOwner);

ClinicLogo.Picture.LoadFromFile(path + ‘clinic.omp’);

HeaderText:= 'Lista de Imagens;

setMargins(20.0, 10.0, 20.0, 10.0);
end;
1
procedure TCyclopslmagesPrinter.endDoc;
begin

printer.Quit;

Fprinting:= false;
end;
1
function TCyclopsl magesPrinter.getFont: TFont;
begin

result:= printer.GetFont;
end;
1
function TCyclopslmagesPrinter.getPaperHeight: single;
var

h: single;
begin

case printer.PaperSize of

PAPER_A4: h:=279.4;
dse
h:=279.4;

function TCyclopsl magesPrinter.getPaperWidth: single;

var
w: single;
begin
case printer.PaperSize of
PAPER_A4: w:=215.9;
dse
w:=215.9;
end;
result:= w;
end;

1
function TCyclopslmagesPrinter.getWriteableWidth: single;
begin

result:= paperWidth - LeftMargin- RightMargin;
end;
1
procedure TCyclopsl magesPrinter.imagespos(p: array of integer);
var

i integer;
begin
fori:=1to9do
podli] := pli];

end;
1
procedure TCyclopsl magesPrinter.newPage;
begin

printer.newPage;

writeHeader;
end;
1
procedure TCyclopsl magesPrinter.previewl mageReport(text: string;

fieldNames, fieldvValues: TStringList; images: TList);
IIvar
/I head: TStringList;
/I f: TFont;
/I y: single;
begin

printer.Preview:= true;

writel mageReport(text, fieldNames, fieldValues, images);

printer.Preview:= fase;
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end;
1
procedure TCyclopsl magesPrinter.printAlllmagesFromHei ght(images: TList;
startHeight: single);
var
unprinted, imgs: TList;
begin
PrintlmagesFromHeight(images, startHeight, unprinted);
while unprinted.Count > 0 do
begin
NewPege;
imgs:= unprinted;
printlmages(imgs, unprinted);
imgsFree;
end;
unprinted.Free;
end;
1
procedure TCyclopslmagesPrinter.printlmages(images: TList;
var unprintedimages: TList);
begin
[ljust start printing images after the header, giving some spacing
PrintlmagesFromHeight(images, topMargin + HeaderHeight + 10.0, unprintedl mages);
end;
1
procedure TCyclopsl magesPrinter.Printl magesFromHeight(images: TList;
startHeight: single; var unprintedimages: TList);
var
done: boolean;
i,J, k: integer;
X, Y: sngle
imgswidth, imgsHeight: single;
ind: integer;
img: TImage;
begin
unprintedimages:= TList.Create;

/lthis method must only be called when you already have started a printing job
if not printing then
exit;

if images.Count = 0 then //no images to print, nothing to do...
exit;

done=faseg;

/lget the images dimensions on the paper

img:= imagesfirs;

imgsWidth:= (writeableWidth - ((imagesPerLine - 1) * imagesX Spacing)) / imagesPerLine;
imgsHeight:= (imgsWidth / img.Picture.Bitmap.Width) * img.Picture.Bitmap.height;

y:= startHeight; //thiswill bethe Y position of thefirst row of Images

/i meansthe printing row (starting at 0);
for i:= 0 to images.Count div imagesPerLine do

begin
x:= leftMargin; //thiswill be the X position of the first column of Images
for j:= 0 to imagesPerLine- 1 do
begin
ind:= (i * imagesPerLine) + j; //thisistheindex of theimage to be printed now

if (ind > (images.Count - 1)) then
/lif index is greater, all images have been printed and the job is done...
begin
done:= true;
break;
end// end if
dse
/1... if not, get the TImage and print it!
img:= images.itemg/ind];
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printer.PrintGraphic(x, y, imgsWidth, imgsHeight, img);
[lprints the image "img" at (X,Y) , with the calculated dimensions;

X:= X + imgsWidth + imagesX Spacing;
IIpushes X to the right of the last printed image,
Ilgiving the right spacing between them

end; //end for j:=... (row printing)

if done then //no more images to be printed, finished!
break

dse
begin
y:=y +imgsHeight + imagesY Spacing;
/lpushes Y to the bottom of the last printed row,
Ilgiving the right spacing between them

if ((y + imgsHeight) > (paperHeight- BottomMargin)) then
[lthis means that the new row would be beyond the bottom margin
/lif so, put al the unprinted images in unprintedi mages, and exit method
begin
for k:=ind + 1 toimages.Count- 1do
unprintedlmages.Add(images.ItemgK]);
break;
end; //end if (bottom margin check)
end;// end e (if done)
end; //enf for i:= ... (new rows);
end;
1
procedure TCyclopslmagesPrinter.setBottomMargin(aVaue: single);
begin
if not printing then
FBottomMargin:= aValue;
end;
1
procedure TCyclopsl magesPrinter.setFont(aV alue: TFont);
begin
printer.SetFontInfo(avaue);
end;
1
procedure TCyclopsl magesPrinter.setHeader(x, y, w, h: single;
boxed: boolean; shadeColor: TColor; text: TStrings);
var
i: integer;
Ih: single;
py: single;
begin
Ih:= printer.GetLineHeightMM;
printer.SetHeaderDim(x, y, X + w, y + h, boxed, 2, shadeColor);
py:=y + ((h - (text.Count * Ih)) / 2);
for i:= 1 to text.Count do

n

p;ﬁter.SetHeaderlnfo(i, py, text.Stringd[i - 1], wtCenter, printer.getFont);
py:=py +Ih;
end;

FHeaderHeight:= h;
end;
1
procedure TCyclopsl magesPrinter.setlmagesPerLine(aV alue: integer);
begin

if not printing then
FImagesPerLine:= avaue;
end;
1
procedure TCyclopsl magesPrinter.setlmagesxSpacing(aValue: single);
begin
if not printing then
FImagesX Spacing:= aValue;
end;
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1
procedure TCyclopslmagesPrinter.setl magesY Spacing(aValue: single);
begin
if not printing then
FImagesY Spacing:= aValue;
end;
1
Bg_cedure TCyclopslmagesPrinter.setl eftMargin(avValue: single);
in
if not printing then
FLeftMargin:= avValue;
end;
1
procedure TCyclopsl magesPrinter.setMargins(lft, top, right,
bottom: single);

in
if not printing then

begin
FLeftMargin:= left;
FTopMargin:= top;
FRightMargin:= right;
FBottomMargin:= bottom,;
end;
end;
1
procedure TCyclopslmagesPrinter.setRightMargin(aValue: single);
in
bﬁ‘gnot printing then
FRightMargin:= avVaue;
end;
1
procedure TCyclopsimagesPrinter.setTopMargin(aValue: single);
begin
if not printing then
FTopMargin:= avalue;
end;
1
procedure TCyclopsl magesPrinter.writeHeader;
begin
printer.PrintGraphic(leftMargin, topMargin, 0.14 * writeableWidth, headerHeight, CyclopsLogo);
printer.PrintGraphic(leftMargin + (0.74 * writeableWidth), topMargin, 0.26 * writeableWidth, headerHeight, ClinicLogo);
end;
1
procedure TCyclopsl magesPrinter.writel mageReport(text: string; fieldNames,
fieldvVaues: TStringList; images: TList);
var
head: TStringList;
f: TFont;
y: single;
begin
head:= TStringList.Creste;
head. Add('Lista de Imagens);
f:=TFont.Create;
f.Name:="Aria";
beginDoc;
Font:=f;
setHeader(LeftMargin + (0.14 * writeableWidth), topMargin, (0.6 * writeableWidth), 15.0, true, $CFCFCF, head);
writeHeader;

writeTextWrap(leftMargin, paperWidth - rightMargin, topMargin + HeaderHeight + 5.0, text);
y:= printer.GetY Position + printe.GetLineHeightM M;
y:=y + printer.GetLineHeightMM;
writel nfoFields(leftMargin, paperWidth- rightMargin, y, fieldNames, fieldValues, y);
printAlllmagesFromHeight(images, y + 5.0);
endDoc;
head.Freg;
end;
1
procedure TCyclopslmagesPrinter.writelnfoField(x, y: single; fieldName,
fiddvaue: string);
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var
xVaue single;
oldStyle: TFontStyles;

begin
oldStyle:= printer.GetFontStyle;
printer.SetFontStyle(oldStyle + [fsBold]);
printer.WriteLine(x, y, fieldName + ": *);
xVaue= x + printer. GetTextWidthMM (fieldName + . ');
printer.SetFontStyle(oldStyle - [fsBold]);
printer.WriteLing(xValue, y, fieldvValue);

printer.SetFontStyle(oldStyle);
end;

1
procedure TCyclopslmagesPrinter.writel nfoFields(xl, xr, y: single; fieldNames,
fieldvVaues: TStrings; var yPos: single);
var
vy: single;
i: integer;
begin
VY=Y
for i:= O to fieldNames.Count - 1 do
begin
vy:= vy + printer.GetLineHeightMM;
writelnfoField(xl, vy, ' '+ fildNames.Stringd[i], fieldValues.Stringd[i]);
end;
yPos:= vy + (2 * printer.GetLineHeightMM);
printer.DrawBox(xl, y, xr, yPos, 3);
end;
1
procedure TCyclopsl magesPrinter.writeTextWrap(xl, xr, y: single;
text: string);
begin
printer.WriteLineWrap(xl, xr, y, text, false, false);
end;
1
end.

1
unit uCyclopsL oadProgressForm;
interface

uses
uCyclopsimage, Windows, Messages, SysUtils, Variants, Classes, Graphics,
Controls, Forms, Diaogs, StdCtrls, ComCitrls, uCyclopsFileManager, ExtCtrls,
Buttons, DateUtils,uCyclopsHandle;
type EDicomFileError = class (Exception);

type

TCyclopsLoadProgressForm = class(TForm)
progress. TProgressBar;
msg: TLabdl;
IFileName: TLabel;
Panel1: TPanel;
Imagel: Timage,
|Elapsed: TLabdl;
IRemaining: TLabel;
procedure FormClose(Sender: TObject; var Action: TCloseAction);
private
{ Private declarations}
fastRead: boolean;
totalFiles, filesRead: integer;
fileNames: TStringList;
FileManager: TCyclopsfileManager;
completed: boolean;
initia Time: TDateTime;
lastFileTime: TDa€eTime,
public
{ Public declarations }
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constructor createWW ith(AOwner: TComponent; files: TStringList; fm: TCyclopsfileManager; vFastRead: boolean);
procedure initalizeState(vtotal Filesiinteger);
procedure updateState(vfilesRead: integer; fileName: string);
procedure estimateTime;
procedure run;
end;

var
CyclopsL oadProgressForm: TCyclopsL oadProgressForm;
implementation

{$R *.dfm}
{ TCyclopsLoadProgressForm }
I

constructor TCyclopsL oadProgressForm.createWith(AOwner: TComponent;
files: TStringList; fm: TCyclopsfileManager; vFastRead: boolean);
in
%eate(AOwner);
fileNames:= files;
FileManager:= fm;
completed:= fasg;
fastRead:= vFastRead;
end;
1
procedure TCyclopslL oadProgressForm.initalizeState(vtotal Files: integer);
begin

totalFiles;:= vTotalFiles;
msg.caption:= 'Arquivo 0 de ' + inttostr(total Files);
progress.Max:= totaFiles;
end;
1
procedure TCyclopsL oadProgressForm.run;
var
cont: integer;
fileName: string;
begin
Ity
initalizeState(FileNames.count);
show,
Application.ProcessM essages,
initid Time:= now;
lastFileTime:= now;
try
for cont:= 0 to FileNames.count - 1 do
in
fileName := FileNames.Stringg[ cont];
filesRead:= cont + 1;
updateState(cont + 1, fileName);
/I FileManager.openDCMFileStudyInfo(fileName); //old fashion!!!!!
FileM anager.openDCMFile(fileName, FastRead);
end;
completed:= true;
finaly
close;
end;
end;
1
procedure TCyclopsl oadProgressForm.updateState(vfilesRead: integer; fileName: string);
var
actua Time: TDateTime;
timeElapsed, timePerFile, remainingTime: int64;
begin
IFileName.Caption:= ExtractFileName(fileName);
msg.Caption:= 'Arquivo ' + inttostr(vfilesRead) + ' de' + inttostr(total Files);
progress.position:= vFilesRead;
if vfilesRead > 0 then
begin

actud Time:= now;
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timeElapsed:= MilliSecondsBetween(actua Time, initia Time);
timePerFile:= Milli SecondsBetween(actua Time, lastFileTime);
lastFileTime:= now;

/I timePerFile:= timeElapsed dv vFilesRead; //thisdidn't worked very well...

remainingTime:= (totalFiles - vFilesRead) * timePerFile; //this seems to work better
|Elapsed.caption:= Time elapsed: ' + inttostr(timeElapsed div 1000) + ' seconds;
IRemaining.caption:= 'Timeremaining: * + inttostr(remainingTime div 1000) + ' seconds;

end;
refresh;
end;
1
procedure TCyclopsL oadProgressForm.FormClose(Sender: TObject;
var Action: TCloseAction);
begin
if completed then
action:= caFree
dse
action:= caNone
end;
1
procedure TCyclopsL oadProgressForm.estimateTime;
begin

end;
Il
end.

1
unit uCyclopsPatient;

interface

uses uCyclopsPatientM odule, uCyclopsDataElement, classes, uCyclopsgenera Functions,

type TCyclopsPatient = class
protected
patientModule: TCyclopsPatientModule;
fstudies: TList;
FFiles: TStringList;
public
class procedure initialize;
class function needsTag(groupNumber, elementNumber: word): boolean;

congtructor create;

procedure processDataEl ement(el ement: TCyclopsDataElement);
procedure addStudy(study: TObject);

property data: TCyclopsPatientModule read patientModul e write patientModule;
property studies : TList read fstudies write fstudies;

property Files: TStringList read FFiles write FFiles;
end;

var
PatientTags: array[0..3, 0..1] of word;
implementation

{ TCyclopsPatient }
1

procedure TCyclopsPatient.addStudy(study: TObject);
begin
studies.add(study);
end;
1
constructor TCyclopsPatient.create;
begin
studies:= TList.create;
patientModule := TCyclopsPatientM odule.Creste;
Files= TStringList.Crezte;
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end;
1
class procedure TCyclopsPatient.initialize;
begin
/I Group Number Element Number
R
PatientTags[0,0]:= $0010; PetientTags[0,1]:= $0010;
PatientTags[1,0]:= $0010; PatientTags]1,1]:= $0020;
PatientTags[2,0]:= $0010; PetientTags]2,1]:= $1005;
PatientTags[3,0]:= $0010; PatientTags]3,1]:= $0040;
end;
1
class function TCyclopsPetient.needsTag(groupNumber,
eementNumber: word): boolean;
var
i: integer;
match: boolean;
begin
match:= false;
for i:= 0 to high(PatientTags) do
begin
if (groupNumber = PatientTagd[i, 0]) and
(elementNumber = PatientTagq[i, 1]) then
begin
match:= true;
break;
end;
end;
result:= match;
end;
1
procedure TCyclopsPatient.processDataEl ement(el ement: TCyclopsDataElement);
begin
/lcheck if the DE hasthe right group number
case element.ElementNumber of
$0010: data.patientsName:= TCyclopsgeneral Functions.byteArrayAsString(element.Value);
$0020: data.patient! D:= TCyclopsgenera Functions.byteArrayAsString(element.Value);
$0030: data.patientsBirthDate:= TCyclopsgeneral Functions.byteArrayAsString(element.Val ue);
$0040: data.patientsSex:= TCyclopsgeneral Functions.byteArrayAsString(element.Value);
e,ﬂ.

end; ’
1
end.
1
* CLASSTCyclopsPatientModule
Author: Daniel Duarte (caju)
Date: 29/08/2001

Description: Definition of patient's atributes

other: All defined atribute has histag as comment

*******************************************************************************)

unit UCyclopsPatientModule;

interface
uses
//Delphi Units
Controls,
/ICyclops Units
UCyclopslEDefinitions;
type TCyclopsPatientModule = class

private
fpatientsName :string;
fpatient!D : string;
fpatientsBirthDate: string;
fpatientsSex 1 string;

protected
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public
published //accessing methods

property patientsName: string read fpatientsName write fpatientsName; //(0010,0010)
property patientID : string read fpatientI D write fpatient| D; //(0010,0020)
property patientsBirthDate : string read fpatientsBirthDate write fpatientsBirthDate; //(0010,1005)
property patientsSex : string read fpatientsSex write fpatientsSex; //(0010,0040)

end;

implementation

end.
1
unit UCyclopsPatientStudyModule;
interface
type TCyclopsPatientStudyModule= class
private
_patientsAge : gtring;;
_patientsSize : gtring;;
_patientsWeight  : string;
protected
public
published

property patientsAge: string read _patientsAge write _patientsAge;
property patientsSize : string read _patientsSize write _patientsSize;
property patientsWeight : string read _patientsWeight write _patientsWeight;
end;
implementation

end.
I

unit uCyclopsSeries,

I
/I Thisisa Smalltalk class converted with

/I the ToDel phiConversor, created by Charles|. Wust,
/I member of The Cyclops Project.

I

interface

uses classes, uCyclopsGenera SeriesModule, uCyclopsStudy, uCyclopsDataElement,
uCyclopsGeneral Functions;

type TCyclopsSeries = class

protected
Fequipment : string;

/I FframeOfReference : string;
Fgeneral Series : TCyclopsGenera SeriesModule;
FicoBitsPerPixdl : string;
FicoDepth : string;
FicoHeight : gtring;
FicoWidth : string;

Fimages: TList;
FimgBitsPerPixel : gtring;
FimgDepth : string;
FimgHeight : string;
FimgWidth : string;

/I Fpalette : string;

Fstudy : TCyclopsStudy;
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FFiles: TStringList;

public
constructor creste;
procedur e processDataEl ement(element: TCyclopsDataElement);
function getlmages: TList;
procedure convertAlllmages;
procedure convertlmageAtindex(index : integer);
property equipment : string read Fequipment write Fequipment;

/I property frameOfReference : string read FframeOfReference write FframeOf Reference;
property general Series : TCyclopsGenera SeriesModule read Fgeneral Series write Fgeneral Series;
property icoBitsPerPixel : string read FicoBitsPerPixel write FicoBitsPerPixel;
property icoDepth : string read FicoDepth write FicoDepth;
property icoHeight : string read FicoHeight write FicoHeight;
property icoWidth : string read Ficowidth write Ficowidth;
property images : TList read getlmages write Fimages;
property imgBitsPerPixel : stringread FimgBitsPerPixel write FimgBitsPerPixel;
property imgDepth : string read FimgDepth write FimgDepth;
property imgHeight : string read FimgHeight write FimgHeight;
property imgWidth : string read FimgWidth write FimgWidth;

/I property palette: string read Fpalette write Fpalette;
property study : TCyclopsStudy read Fstudy write Fstudy;
property Files: TStringList read FFiles write FFiles;

end;

function comparel mages(imgl: Pointer; img2: Pointer): integer;
implementation

{ TCyclopsSeries}
uses uCyclopsimage;

function comparel mages(imgl: Pointer; img2: Pointer): integer;
var
imagel, image2: TCyclopsimage;
ret: integer;
begin
imagel:= imgl;
image2:= img2;
if imagel.imageNumber > image2.imageNumber then
ret:=1
dse
if imagel.imageNumber < image2.imageNumber then
ret:=-1
dse
ret:=0;
result:= ret;
end;

procedure TCyclopsSeries.convertAllmages;
var
i: integer;
image: TCyclopsimage;
begin
for i:= 0 to images.Count - 1 do
begin
image:= fimages.itemd[i];
image.recoverPixel Information;
end;
end;
1
procedure TCyclopsSeries.convertlmageAtlndex(index: integer);
var

begin
image := Fimages.Itemg[index];
image.recoverPixel Information;
end;
1
constructor TCyclopsSeries.creste;
begin

image  : TCyclopsimage;
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images.= TList.Create;

general Series:= TCyclopsGenera SeriesModule.Create;
Files:= TStringList.creste;

end;

function TCyclopsSeries.getlmages: TList;
begin

flmages.Sort(@comparel mages);

result:= fimages;
end;

procedure TCyclopsSeries.processDataElement(element: TCyclopsDataElement);
begin
case element.GroupNumber of
$0008:
case el ement.ElementNumber of
$0021: general Series.seriesDate := TCyclopsGeneral Functions.byteArrayAsString(el ement.val ue);
$0031: general Series.seriesTime := TCyclopsGenera Functions.byteArrayAsString(element.val ue);
$0060: general Series.modality:= TCyclopsGenera Functions.byteArrayAsString(element.value);
$103E: general Series.seriesDescription:= TCyclopsGeneral Functions.byteArrayAsString(element.value);
$1050: general Series.performingPhysiciansName:= TCyclopsGeneral Functions.byteArrayAsString(el ement.value);
$1070: general Series.operatorsName:= TCyclopsGeneral Functions.byteArrayAsString(element.val ue);
end;
$0018:
case element.ElementNumber of
$0015: general Series.bodyPatExamined:= TCyclopsGeneral Functions.byteArrayAsString(element.value);
$5100: genera Series.patientPosition := TCyclopsGenera Functions.byteArrayAsString(el ement.val ue);
end;
$0020:
case element.ElementNumber of
$O00E: general Series.seriesinstancelU| D:= TCyclopsGeneral Functions.byteArrayAsString(element.value);
$0011: general Series.seriesNumber:= TCyclopsGeneral Functions.byteArrayAsString(element.value);
end;
end;
end;

end.

I

unit uCyclopsStudy;

I
/I Thisisa Smalltalk class converted with

/I the ToDel phiConversor, created by Charles|. Wust,
/I member of The Cyclops Project.

I

interface

uses classes, uCyclopsGenera StudyModule, uCyclopsPatient, uCyclopsPeatientStudyModule,
uCyclopsDataEl ement,uCyclopsgenera Functions;

typeT CyclopsStudy = class

protected
FgeneralStudy : TCyclopsGenera StudyModule;
Fpatient : TCyclopsPatient;
FpatientStudy : TCyclopsPatientStudyModule;
Fseries: TList;
FFiles: TStringList;
public
constructor create();
procedure processDataEl ement (element: TCyclopsDataElement);

property general Study : TCyclopsGenera StudyModule read Fgeneral Study write Fgenera Study;
property patient : TCyclopsPatient read Fpatient write Fpatient;

property patientStudy : TCyclopsPatientStudyM odule read FpatientStudy write FpatientStudy;
property series: TList read Fseries write Fseries,

property Files: TStringList read FFiles write FFiles;
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end;
implementation
{TCyclopsStudy}
}/ TCyclopsStudy }

constructor TCyclopsStudy.creste;
begin
series:= TList.create;
patientStudy := TCyclopsPatientStudyM odule.Crezte;
genera Study := TCyclopsGeneral StudyModule.Creste;
Files= TStringList.Creste;
end;
1
procedure TCyclopsStudy.processDataEl ement(element: TCyclopsDataElement);
begin
/Icheck if the DE has the right group number
case element.GroupNumber of
$0008:
case e ement.ElementNumber of
$0020: Fgenera Study.studyDate := TCyclopsgeneral Functions.byteArrayAsString(element.Va ue);
$0030: Fgeneral Study.study Time := TCyclopsgeneral Functions.byteArrayAsString(element.Value);
$0090: Fgenera Study.referringPhysiciansName := TCyclopsgenera Functions.byteArrayAsString(element.Value);
$0050: Fgenera Study.accessionNumber := TCyclopsgeneral Functions.byteArrayAsString(element.Value);
$1010: FpatientStudy.patientsAge := TCyclopsgenera Functions.byteArrayAsStrin g(element.Value);
$1030: Fgenerd Study.studyDescription := TCyclopsgeneral Functions.byteArrayAsString(element.Val ue);
$1060: Fgeneral Study.nameOfPhysicianReadingStudy:= TCyclopsgeneral Functions.byteArrayAsString(element.Val ue);
end;
$0010:
case element.ElementNumber of
$1030: FpatientStudy.patientsWeight:= TCyclopsgeneral Functions.byteArrayAsString(element.Vaue);
end;
$0020:
case element.ElementNumber of
$000D: Fgenera Study.studylnstanceUID := TCyclopsgeneral Functions.byteArrayAsString(element.Value);
$0010: Fgeneral Study.study|D := TCyclopsgeneral Functions.byteArrayAsString(element.Vaue);
end;
end;
end;
P e

end.
I
unit UCyclopsTagsDictionary;

interface

USes classes;

type TTagsDictionary = class

protected

tagNumbers: TStringList;

tagNames: TStringList;

tagVRs: TStringList;

public

constructor cregte;

procedure addTag(vTagNumber, vTagName, vTagVR: string);
function returnName(vTagNumber: string): string;

end;

implementation

{ TTagsDictionary }

pro_cedureTTagsDicti onary.addTag(vTagNumber, vTagName, vTagVR: string);

begin
tagNumbers.Add(vTagNumber);
tagNames.Add(vTagName);
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tagVRs.Add(vTagVR);
end;

constructor TTagsDictionary.create;

begin
tagNumbers:= TStringList.Create;
tagNames.= TStringList.Create;
tagVRs:= TStrind-ist.Create;
addTag('(0008,0001)', 'Length to End', 'XX);
addTag('(0008,0005)', 'Specific Character Set', 'CS);
addTag('(0008,0008)', 'Image Type, ‘'CS);
addTag('(0008,0010)', 'Recognition Code', X X');
addTag('(0008,0012)', 'Instance Cregtion Date', 'DA'");

addTag('(0008,0013)', 'Instance Cresation Time', 'TM);

addTag('(0008,0014)', 'Instance Creator UID', 'UI');
addTag('(0008,0016)', 'SOP Class UID', 'UI");
addTag('(0008,0018)', 'SOP Instance UID', 'UI'");
addTag('(0008,0020)", 'Study Date', 'DA);
addTag('(0008,0021)', 'Series Date, 'DA');
addTag('(0008,0022)', ‘Acquisition Date/, 'DA’);
addTag('(0008,0023)', 'Content Date/, 'DA’);
addTag('(0008,0024)', ‘Overlay Date, 'DA’);
addTag('(0008,0025)', 'Curve Date, 'DA');
addrag(’(0008,002A)', ‘Acquisition Datetime, 'DT');
addTag('(0008,0030)', 'Study Time, TM");
addTag('(0008,0031)', ‘Series Time', TM");
addTag('(0008,0032)', 'Acquisition Time, TM’);
addTag('(0008,0033), ‘Content Time!, "TM");
addTag('(0008,0034)', 'Overlay Time, TM");
addTag('(0008,0035)', ‘Curve Time, 'TM');
addTag('(0008,0040)', 'Data Set Type, 'XX');
addTag('(0008,0041)", 'Data Set Subtype, 'XX?);

addTag((0008,0042)', 'Nuclear Medicine Series Type, 'CS);

addTag(’(0008,0050)', 'Accession Number', 'SH');
addTag('(0008,0052)', 'Query/Retrieve Level', 'CS);

end;

function TTagsDictionary.returnName(vTagNumber: string): string;

var
ind: integer;
begin
ind:= tagNumbers.IndexOf (vTagNumber);
if ind>=0then
result:= tagNames.Stringdind]
dse

result:=";
end;

end.
Il

unit uCyclopsTempl magesM anager;
interface

uses Forms, classes, graphics, sysUtils;
type TCyclopsTempl magesManager = class

protected
fTempDir: string;
fLastIndex: integer;
Cyclopsimages:. array [0..32000] of Pointer;
public
constructor createOn(vTempDir: string);
function addlmage(aCyclopsimage: TObject): integer;
function returnBitmap(al ndex: integer): TBitmap;

property tempDir: string read fTempDir write fTempDir;
property Lastindex: integer read fL astindex write fLastIndex;
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end;
implementation

uses uCyclopsimage;
{ TCyclopsTempl magesManager }

function TCyclopsTempl magesM anager.addl mage(
aCyclopslmage: TObject): integer;
var
templndex: integer;
fbmp: TBitmap;
begin
if aCyclopslmage.ClassNamel S('TCyclopslmage') then
begin
cyclopsimageqlastindex]:= aCyclopsimage;
lastindex:= lastindex + 1,
templndex := lastindex;
fbmp:= (aCyclopslmage as TCyclopsl mage).getOriginal Bitmap;
if fomp <> nil then
fbmp.SaveToFile(tempDir + "tmp' + inttostr(templndex) + '.bmp);
end
dse
begin
templndex:= -1;
[lthrow exception: not a Cyclops Image
end;
result:= templndex;
end;

constructor TCyclopsTempl magesM anager.createOn(vTempDir: string);

begin
tempDir:= vTempDir;
lastindex:= 0;

end;

function TCyclopsTempl magesM anager.returnBitmap(al ndex: integer): TBitmap;
var
bmp: TBitmap;
/I fomp: TBitmap;
fileName: string;
/I cyclmage: TCyclopsimage;
in

fileName:= tempDir + \tmp' + inttostr(alndex) + '.bmp;
if not fileExists(fileName) then
fileName:= ExtractFil ePath(Application.ExeName) + 'notconverted.bmp’;
bmp:= TBitmap.Cresate;
bmp.L oadFromFile(fileName);
result:= bmp;
end;

end.

I

unit UDICOMEditorMain;
interface

uses
Windows, Messages, SysuUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, Grids, ExtCtrls, Menus, StdCtrls, uCyclopsGeneral Functions,
UCyclopsFilemanager, UCyclopsPatient, UCyclopsStudy, uCyclopsSeries,
uCyclopsl oadProgressorm, uCyclopslmage, ulmageViewer, ufOptions, ufQuerytool,
uf ServerStarter, ufAbout, uCyclopsl magesPrinter, uFPrintimages, uThumbnails,
uMiniView, ufDirectoryFilter, uMailler, AppEvnts, uCyclopsHandle;

const
annonymous = false;
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type
TfCyclopsDICOMEditorMain = class(TForm)

Panel1: TPanel;

Panel2: TPanel;

Panel3: TPanel;

Panel4: TPanel;

Panel5: TPanel;

MainMenul: TMainMenu;

Shapel: TShape;

Shape2: TShape;

Shape3: TShape;

sgPatient: TStringGrid;

sgStudies: TStringGrid;

sgSeries: TStringGrid,

sbThumbl mages: TScrollBox;

Labell: TLabel;

Label2: TLabel;

Label3: TLabel;

Panel6: TPanel;

Fillel: TMenultem,;

Helpl: TMenultem;

N2: TMenultem;

Closel: TMenultem;

Openl: TMenultem;

OpenSeriel: TMenultem;

popSeries: TPopupMeru;

popStudies. TPopupMenu;

popPatient: TPopupMenu;

popThumbies: TPopupMenu;

OpenSingle: TOpenDidog;

OpenMulti: TOpenDiaog;

Open2: TMenultem;

N3: TMenultem;

ExportSerieasl: TMenultem;

OpenPatientStudiesl: TMenultem;

N4: TMenultem,;

ShowPatientlnformation1: TMenultem;

OpenStudySeriesl: TMenultem;

N5: TMenultem;

ShowStudylnformationl: TMenultem;

Serverl: TMenultem,

ShowServerStatusl: TMenultem;

Aboutl: TMenultem;

Panel 7: TPanel;

ServerOptionsl: TMenultem;

N6: TMenultem;

OpenQueryTool1: TMenultem;

Imagel: Timage,

Printimagel: TMenultem;

printDlg: TPrintDiaog;

PrintSeriesl: TMenultem;

openwithminiviewerl: TMenultem;

ppplmage: TPopupMenu;

openWithMiniViewer2: TMenultem;

Recoverlmagelnformationl: TMenultem;

openmaillerl: TMenultem;

ApplicationEventsl: TApplicationEvents,

procedure FormCreate(Sender: TObject);

procedure OpenlClick(Sender: TObject);

procedure OpenSerielClick(Sender: TObject);

procedure CloselClick(Sender: TObject);

procedure sgPatientSel ectCell (Sender: TObject; ACol, ARow: Integer;
var CanSelect: Boolean);

procedure sgStudiesSelectCell (Sender: TObject; ACol, ARow: Integer;
var CanSelect: Boolean);

procedure sgSeriesSelectCell(Sender: TObject; ACol, ARow: Integer;
var CanSelect: Boolean);

procedure OpenPatientStudies1Click(Sender: TObject);

procedure OpenStudy Series1Click(Sender: TObject);

procedure Open2Click(Sender: TObject);
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procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure FormResi ze(Sender: TObject);
procedure ShowServer Status1Click(Sender: TObject);
procedure About1Click(Sender: TObject);
procedure ServerOptions1Click(Sender: TObject);
procedure OpenQueryTool 1Click(Sender: TObject);
procedure sgSeriesContextPopup(Sender: TObject; MousePos: TPoint;
var Handled: Boolean);
procedure PrintimagelClick(Sender: TObject);
procedure PrintSeries1Click(Sender: TObject);
procedure openwithminiviewer1Click(Sender: TObject);
procedure openWithMiniViewer2Click(Sender: TObject);
procedure sglmagesSel ectCell (Sender: TObject; ACol, ARow: Integer;
var CanSelect: Boolean);
procedure Recoverl magel nformation1Click(Sender: TObject);
procedure openmailler1Click(Sender: TObject);
procedure sgSeriesDbl Click(Sender: TObject);
procedure ApplicationEventslException(Sender: TObject; E: Exception);
private
fm : TCyclopsFileManager;
sdectedPat ient: TCyclopsPatient;
selectedStudy: TCyclopsStudy;
selectedSerie: TCyclopsSeries;
thumbs: TList;
/I searchPaths: TStringList;
cyclopsPrinter: TCyclopsimagesPrinter;
/I selectedimages: TList;
thumbsManager: TThmubnailsManager;

Il teste : integer;

procedure createPatientCols;

procedure createStudiesCols;

procedure createSeriesCols,

procedure showAl|Patients;

procedure showPatientStudy(aPatient: TCyclopsPatient);

procedure showStudy Series(aStudy: TCyclopsStudy);

procedure showSeriel mages(aSerie: TCyclopsSeries);

procedure showSeriel magesStepBy Step(aCyclopslmage: TCyclopsimage);
/I procedure showlmagesinfo(aSerie: TCyclopsSeries);

ublic

pfunction openDirectory(path: string): TStringList;
procedure clearTempDir;
procedure recoverl magel nfo;

var
fCyclopsDICOMEditorMain: TfCyclopsDICOMEditorMain;

implementation

uses UCyclopsPatientM odule, uCyclopsGeneral StudyModule;
{$R *.dfm}

{ TForm1}

1
procedure TfCyclopsDICOM EditorMain.createPetientCols,

begin
sgPatient.Cell§/0,0] := 'Petient"s Name;
sgPetient.Cellg[1,0] := 'Patient 1D
sgPatient.Cell§2,0] := 'Petient"s Birth Date;
Patient.Cellg3,0] := 'Patient"s Sex';

end;

1

procedure TfCyclopsDICOMEditorMain.createSeriesCols;

begin
sgSeries.Cell0,0] :='Modality';
sgSeries.Celg[1,0] := 'Series Description';
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sgSeries.Cellg2,0] :="Series Instance UID";
sgSeries.Cellg3,0] := 'Series Number';
sgSeries.Cellg4,0] := 'Series Date';
gSeries.Cellg5,0] := 'Series Time;
sgSeries.Cell§6,0] := 'Performing Physician"s Name';
sgSeries.Cdlg7,0] := 'Operators’ Name';
sgSeries.Cellg8,0] := 'Body Part Examined’;
sgSeries.Cellg[9,0] := 'Patient Position’;

end;
1
procedure TfCyclopsDICOM EditorMain.createStudiesCols;
begin

sgStudies.Cell§0,0] := 'Study Description’;
sgStudies.Cellg[1,0] := 'Study Date';

sgStudies.Cellg2,0] :='Study Time';

sgStudies.Cellg3,0] := 'Accession Number';
sgStudies.Cellg[4,0] := 'Referring Physicians Name;
sgStudies.Cellg5,0] := 'Study Instance UID';
sgStudies.Cellg[6,0] := 'Name of Physician(s) Reading Sudy’;
sgStudies.Cellg[7,0] := 'Petient"s Age;

sgStudies.Cellg8,0] := 'Patient"s Weight';

end;
1
procedure TfCyclopsDICOM EditorMain.FormCreate(Sender: TObject);
begin

fm := TCyclopsFileM anager.create;

cyclopsPrinter:= TCyclopsimagesPrinter.create(self);

thumbsManager:= TThmubnail sManager.createOn(sbThumbl mages, popThumbies);

createPatientCols;

createStudiesCols;

createSeriesCols;

selectedPatient:= nil;

selectedStudy:= nil;

thumbs:= TList.Create;

sbThumblmages.HorzScrollBar.Visible:= true;

clearTempDir;

end;
1l

procedure TfCyclopsDI COM EditorMain.Open1Click(Sender: TObject);
var

i integer;

Allfiles, files: TStringList;

frmLoadProgress: TCyclopsL oadProgressForm;

searchPaths: TStringList;

dirFilter: TfDirectoryFilter;

begin
try try
searchPaths:= TStringList.Create;
dirFilte:= TfDirectoryFilter.createWith(self, searchPaths);
dirFilter.ShowModal;
Allfiles:= TStringList.Create;
if searchPaths.Count = 0 then exit;
for i:= 0 to searchPaths.Count- 1 do
begin
files:= openDirectory(searchPaths.Stringd[i]);
alFiles Addstrings(files);
files.Freg
end;
frmLoadProgress:= TCyclopsL oadProgressForm.createWith(self, dlfiles, fm, true);
frmL oadProgress.run;
showAllPetients;
finaly
showAllPatients;
frmLoadProgress.Hide;
frmLoadProgress.Close;
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end;
except
on E: TCyclopsHandle do
E.logError;

end;
end;
1
procedure TfCyclopsDI COMEditorMain .OpenSerielClick(Sender: TObject);
var

resp : Boolean;

open . TOpenDialog;
frmLoadProgress: TCyclopsL oadProgressForm;
Files: TStringList;

begin
try try
open := TOpenDial og.Create(self);
open.Options := [of AllowM ulti Sel ect, of ReadOnly];
open.Filter := 'DICOM files (*.decm)[*.DCM";
resp:= (open.Execute);
if resp then
begin
files:= TStringList.Creste;
files. AddStrings(open.Files);
frmLoadProgress:= TCyclopsL oadPr ogressForm.createWith(salf, files, fm, fase);
frmL oadProgress.run;
showAlIPatients;
end else
begin
/lerror handing
end;
finally
showAl|Patients;
frmLoadProgress.Hide;
frmLoadProgess.Close;
end;
except
on E:TCyclopsHandle do
E.logError;

procedure TfCyclopsDICOM EditorMain.CloselClick(Sender: TObject);
begin

Application.Terminate;
end;
1
procedure TfCyclopsDI COM EditorMain.showPatientStudy(aPatient: TCyclopsPatient);
var

cont: integer;
study: TCyclopsStudy;
begin

if aPatient <> nil then

n
g;gudiaRowCount:: aPatient.studies.Count + 1;
for cont := 0 to aPatient.studies.Count- 1 do
begin
study := aPatient.studies.Itemgcont];
sgStudies.Cellg[0,cont + 1] := study.general Study.studyDescription;
sgStudies.Cellg 1,cont + 1] := study.genera Study.studyDate;
sgStudies.Cellg[2,cont + 1] := study.genera Study.study Time;
sgStudies.Cellg3,cont + 1] := study.general Study.accessionNumber;
sgStudies.Cellg4,cont + 1] := study.genera Study.referringPhysiciansName;
sgStudies.Cellg[5,cont + 1] := study.general Study.studyl nstanceUID;
sgStudies.Cellg6,cont + 1] := study.genera Study.nameOfPhysi cianReadingStudy;
sgStudies.Cellg 7,cont + 1] := study.patientStudy.patientsAge;
sgStudies.Cellg[8,cont + 1] := study.patientStudy.patientsWeight;
end;
end;
sgSeries.rowCount:= 2;
sgSeries.Rows 1].Clear;
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end;
1
procedure TfCyclopsDI COM EditorMain.sgPatientSel ectCel | (Sender: TObject; ACol, ARow: Integer;
var CanSelect: Boolean);
begin
if (fm.PetientsList.Count > 0) and
(selectedPetient <> fm.PatientsList.itemgaRow - 1]) then

begin
selectedPatient:= fm.PatientsList.itemgaRow - 1];
showPatientStudy(sel ectedPatient);
selectedStudy:= selectedPetient.studies first;
sgStudies.Row:=1;
selectedSerie= nil;
sgSeries.RowCount:= 2;
sgSeries.Rows[1].Clear;
thumbsManager.clearThumbs;
end;
end;
1
procedure TfCyclopsDI COM EditorMain.showStudy Series(aStudy: TCyclopsStudy);
var
cont: integer;
series: TCyclopsSeries;
begin
if aStudy <> nil then
begin
sgSeries.RowCount:= aStudy.series.Count + 1;
for cont := 0 to aStudy.series.Count - 1do
begin
series:= aStudy.series.itemgcont];
sgSeries.Cellg0,cont + 1] := series.genera Seriesmoddlity;
sgSeries.Celg1,cont + 1] := series.genera Series.seriesDescription;
sgSeries.Cellg[2,cont + 1] := series.general Series.seriesinstanceUlD;
sgSeries.Cellg[3,cont + 1] := series.general Series.seriesNumber;
sgSeries.Cdlg4,cont + 1] := series.general Series.seriesDate;
sgSeries.Cellg5,cont + 1] := series.general Series.seriesTime;
sgSeries.Celg6,cont + 1] := series.genera Series.performingPhysiciansName;
sgSeries.Cdlg7,cont + 1] := series.general Series.operatorsName;
sgSeries.Cellg[8,cont + 1] := series.general Series.bodyPartExamined;
sgSeries.Cellg9,cont + 1] := series.genera Series.patientPosition;

end;
sgSeriesRow:= 1,
/I selectedSerie:= selectedSerie:= selectedStudy.series.First;
end;
end;

1
procedure TfCyclopsDI COM EditorMain.sgStudiesSel ectCell (Sender: TObject; ACol, ARow: Integer;
var CanSelect: Boolean);
begin
if (selectedPatient <> nil) and
(selectedPetient.studies.Count > 0) then
begin
sHect edStudy:= sl ectedPatient.studies.itemsaRow - 1];
showStudy Series(sel ectedStudy);
selectedSerie:= selectedStudy.seriesfirst;
sgSeriesRow:= 1;
thumbsManager.clearThumbs;
end;
end;
1
procedure TfCyclopsDICOM EditorMain.showAl | Patients;
var
cont: integer;
patient: TCyclopsPatient;
begin
sgPatient. RowCount:= fm.PatientsList.Count + 1;
for cont := 0 to fm.PetientsList.Count - 1do

begin
patient := fm.PatientsList.Itemg cont];
if annonymous then
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sgPatient.Cellg[0,cont + 1] := ‘Annonymous
dse
sgPatient.Cell§0,cont + 1] := patient.data.patientsName;
sgPatient.Cellg[1,cont + 1] := patient.datapatient| D;
sgPatient.Cellg2,00nt + 1] := patient.data.patientsBirthDate;
sgPatient.Cellg[3,cont + 1] := patient.data.patientsSex;
end;
end;
1
procedure TfCyclopsDI COM EditorMain.sgSeriesSelectCell (Sender: TObject;
ACoal, ARow: Integer; var CanSelect: Boolean);
begin
if (selectedStudy <> nil) and
(selectedStudy.series.Count > 0) then
begin
selectedSerie= selectedStudy.seriesitemgaRow - 1];
showSeriel mages(sel ectedSerie);
end;
end;
1
procedure TfCyclopsDI COM EditorMain.showSeriel mages(aSerie: TCyclopsSeries);
var

I reflm : TImage;

cont : Integer;
/I refBmp : Graphics. TBitmap;
/I lastTop . Integer;

refCyclmage : TCyclopsimage;
Il size: integer;
begin
sbThumbl mages.DisableAutoRange;
thumbsManager.clearThumbs;
for cont := 0 to aSerieimages.Count - 1 do
begin
refCyclmage := aSerie.lmages| cont];
thumbsM anager.addl mage(ref Cyclmage);
end;
sbThumbl mages.EnableAutoRange;
end;
1
procedure TfCyclopsDI COM EditorMain.showSeriel magesStepBy Step(aCyclopslmage: TCyclopsimage);
IIvar

1 reflm : TImage;

/I cont : Integer;

/I refBmp : Graphics. TBitmap;
Il lastTop - Integer;

/I refCyclmage  : TCyclopsimage;
/I size: integer;
begin
sbThumbl mages.DisableAutoRange;
/I thumbsM anager.clear Thumbs;
/I for cont := 0 to aSerie.images.Count - 1 do
/I begin
/I refCyclmage := aSerie.lmageg cont];
thumbsM anager.addl mage(aCyclopsimage);
sbThumblmages.Repaint;
/I end,
sbThumbl mages.EnableAutoRange;
end;
1
procedure TfCyclopsDI COM EditorMain.OpenPatientStudies1Click(
Sender: TObject);
begin
if selectedPatient <> nil then
showPatientStudy(sel ectedPatient);
end;
1
procedure TfCyclopsDI COM EditorMain.OpenStudy Series1Click(Sender: TObject);

begin
if (selectedPatient <> nil) and
(selectedPetient.studies.Count > 0) then
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showStudy Series(sel ectedStudy);
end;
1
procedure TfCyclopsDI COM EditorMain.Open2Click(Sender: TObject);
var
viewer: TflmageViewer;
begin
try
viewer:= TflmageViewer.createWith(self, sel ectedSerie.images,sel ectedPatient);
viewer.Caption := viewer.Cetion + ' (' + sgPatient.Cellg[0,sgPatient.Row] +')’;
viewer.ShowModeal;

viewer.Free,

except

end;

end;
1
procedure TfCyclopsDI COM EditorMain.FormClose(Sender: TObject;

var Action: TCloseAction);
begin

clearTempDir;

CloselClick(sdlf);
end;
1
procedure TfCyclopsDI COM EditorMain.FormResi ze(Sender: TObject);

var
h: integer;

begin
h:= panel3.Height div 2;
panel4.Height:= h;
panel5.Top:=h + 1,
panel5.Height:= h;

end;

1
function TfCyclopsDI COM EditorMain.openDirectory(path: string): TStringL ist;
var

SearchRec: TSearchRec;

files, subFiles: TStringList;
begin

files= TStringList.Create;

if FindFirst(path + 'V*.dem’, faAnyFile, SearchRec) = 0 then

n

filesAdd(path + '\' + searchRec.Name);
while FindNext(SearchRec) = 0 do
files. Add(path + \' + searchRec.Name);
end;
findClose(SearchRec);
if FindFirst(path + '\ .*', faDirectory, SearchRec) = 0 then

n
i??SearchRec.Name <>"") and (SearchRec.Name <>"..") then
begin
subFiles:= openDirectory(path + '\' + searchRec.Name);
files AddStrings(subFiles);
subFiles.Free;
end;
while FindNext(SearchRec) = 0 do
if (SearchRec.Name <> ") and
(SearchRec.Name <>'..") and
(DirectoryExists(path + \' + searchRec.Name)) then
in

subFiles:= openDirectory(path + '\' + searchRec.Name);
files. AddStrings(subFiles);
subFiles.Free;
end;
end;
result:= files;
end;
1
procedure TfCyclopsDI COM EditorMain.ShowServer Status1Click(Sender: TObject);
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begin
fServerStarter.ShowModal;
end;

I
procedure TfCyclopsDICOM EditorMain.A bout1Click(Sender: TObject);

var
aboutForm : TfAbout;
begin
aboutForm := TfAbout.Create(self);
aboutForm.ShowModal;
aboutForm.freeg;
end;

1
procedure TfCyclopsDI COM EditorMain.ServerOptions1Click(Sender: TObject);
IIvar

/I opt: TFOptions,

begin

/I opt:= TfOptions.createWith(self, searchPaths);
/I opt.ShowModd;

end;

1
procedure TfCyclopsDI COM EditorMain.OpenQuery Tool 1Click(Sender: TObject);
begin

fQueryTool.ShowModdl;

end;

1
procedure TfCyclopsDI COMEditorMain.clear TempDir;
var
SearchRec: TSearchRec;
path: string;
begin
path:= ExtractFilePath(Application.ExeName) + ‘tmp\';
if FindFirst( path + *.*', faAnyFile, SearchRec) = 0 then

begin

DeleteFile(path + SearchRec .Name);

while FindNext(SearchRec) = 0 do
DeleteFile(path + SearchRec.Name);

end;
findClose(SearchRec);
end;

1
procedure TfCyclopsDI COM EditorMain.sgSeriesContextPopup(Sender: TObject;
MousePos. TPoint; var Handled: Boolean);
begin
if (selectedStudy = nil) then
handled:= true
dse
in
if selectedSerie = nil then
sdlectedSerie:= selectedStudy. Series.itemy sgSeries.row - 1];
end;
end;

1
procedure TfCyclopsDICOM EditorMain.PrintlmagelClick(Sender: TObject);
begin

end;

1
procedure TfCyclopsDI COM EditorMain.PrintSeries1Click(Sender: TObject);

var

fPrint  : TflmagePrint;

imgList :TList;

bmps : array of TBitmap;

cyclmg : TCyclopsimage;
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i s integer;
img : TCyclopsimage;
/I bmp : TBitmap;
begin

imgList := TList.Cresate;
1/SetLength(imgl ndexes,sel ectedSerie.images.Count);
Setlength(bmps,sel ectedSerie.images.Count);
for i := 0 to selectedSerieimages.Count - 1 do
begin
cyclmg := selectedSerieimages.Itemd]i];
img := TCyclopsimage.Create(nil);
bmpd[i] := cyclmg.getbitmap;
img.Picture.Bitmap := bmpdi];
img.copy(cycimg);
imgL.ist.add(img);
end;
fPrint:= TflmagePrint.CreateWith(Self,imgList);
fPrint.setWith(sel ectedPatient);
fPrint.ShowModal;
/Irelease memory

for i := 0 to selectedSerie.images.Count - 1 do
begin
img :=imgList.Itemdi];
/lbmp := img.Picture.Bitmap;
img.Parent := nil;
img.Free;
1 img = nil;
bmpdi].Free;

end;
fPrint.Free;
imgList.Clear;
/I imgList := nil;
end;
1
{ procedure TfCyclopsDI COM EditorMain.showl magesl nfo(aSerie: TCyclopsSeries);
var

reflm : TImage;
cont : Integer;
refBmp : Graphics. TBitmap;
lastTop : Integer;
refCyclmage : TCyclopsimage;
Sze integer;
begin
for cont := 0 to aSerie.images.Count - 1 do
begin

sglmages.Cellg0,cont + 1] := IntToStr(cont);
sglmages.RowCount := sgimages.RowCount + 1;

end;

end;
}
1
procedure TfCyclopsDI COM EditorMain.openwithminiviewer 1Click(
Sender: TObject);
var
mv  : TMiniView;
reflm : TCyclopsimage;
begin
reflm := (popThumbies.PopupComponent as TCyclopsi mage);
mv := TMiniView.Create(sef);
mv.im_miniView.Picture.Bitmap := reflm.Picture.Bitmap;
mv.im_miniView.Canvas.Pen.Color := clred;
mv.Width := reflm.Picture.Bitmap.Width;
mv.Height := reflm.Picture.Bitmap.Height;
mv.Show;

end;
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1

procedure TfCyclopsDI COM EditorMain.openWithMiniViewer2Click(
Sender: TObject);

begin

end;
1
procedure TfCyclopsDI COMEditorMain.sgl magesSel ectCell (Sender: TObject;
ACol, ARow: Integer; var CanSelect: Boolean);
begin
if (selectedStudy <> nil) and
(selectedStudy.series.Count > 0) then

begin
/I selectedSerie:= selectedStudy.seriesitemsaRow - 1];
/I showSeriel mages(selectedSerie);
/I showlmagesl nfo(sel ectedSerie);
end;
end;
1
procedure TfCyclopsDI COM EditorMain.Recoverl magel nformation1Click(
Sender: TObject);
begin
recoverlmagelnfo;
end;
1
procedure TfCyclopsDI COM EditorMain.recoverl magel nfo;
var

cyclmage : TCyclopsimage;

cont . Integer;

begin
if selectedSerie <> nil then

begin

thumbsManager.clearThumbs;
/I sdlectedSerie.convertAlllmages,
/I showSeriel mages(sel ectedSerie);

for cont := 0 to (selectedSerie.images.Count- 1) do

begin
/el ectedSerie.convertAlllmages;
selectedSerie.convertlmageAtindex(cont);
cyclmage := selectedSerie.images.Itemgcont];
showSeriel magesStepBy Step(cycl mage);
end;

procedure TfCyclopsDICOM EditorMain.openmailler1 Click(Sender: TObject);
var

mailler: TfrmMailler;
begin

mailler:= TfrmMailler.createWith(self, selectedSerieimages, selectedPatient);

/I viewer.Caption := viewer.Caption + ' (' + sgPatient.Cell§0,sgPatient.Row] +')’;
mailler.Show;

end;

1

procedure TfCyclopsDI COM EditorMain.sgSeriesDbl Click(Sender: TObject);

begin

end;

1

/IDescription: thismethod handle all kind of abnormal events occoured in the

Ilproject

procedure TfCyclopsDI COM EditorMain.ApplicationEvents1Exception(
Sender: TObject; E: Exception);

begin

end;

1

end.

Open2Click(self);
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1

unit ufAbout;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Contrals, Forms,
Dialogs, StdCtrls, ComCitrls, ExtCtrls;

type
TfAbout = class(TForm)
Imagel: TImage;
RichEditl: TRichEdit;
Buttonl: TButton;
Panel2: TPanel;
Image2: Timage,
procedure Button1Click(Sender: TObject);
private
{ Private declarations}
public
{ Public declarations }
end;

var
fAbout: TfAbout;

implementation
{$R *.dfm}
procedure TfAbout.Button1Click(Sender: TObject);
begin
Close;
end;
end.

I

unit ufDirectoryFilter;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Contrals, Forms,
Diaogs, StdCtrls, Buttons, ExtCtrls, uCyclopsDicomServer, FileCtrl,
Menus;

type )
TfDirectoryFilter = clas(TForm)

dibDir: TDirectoryListBox;
dcbDriver: TDriveComboBox;
|IbSearchPaths: TListBox;
Button2: TButton;
BitBtn1: TBitBtn;
Bevel2: TBevel;
Shapeb: TShape;
Label2: TLabel;
Panel1: TPanel;
Imagel: TiImage;
PopupMenul: TPopupMenu;
addselected1: TMenultem;
removel: TMenultem;
Shapel: TShape;
Labell: TLabel;
procedure dcbDriverChange(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
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procedure removelClick(Sender: TObject);
private
{ Private declarations}
searchPeths: TStringList;
public
{ Public declarations }
constructor createWith(AOwner: TComponent; paths: TStringList);
end;

var
fDirectoryFilter: TfDirectoryFilter;

implementation
{$R *.dfm}
{ TfOptions}

constructor TfDirectoryFilter.createWith(AOwner: TComponent; paths: TStringList);
begin

inherited creste(AOwner);

searchPaths.= paths;

IbSearchPaths.items.AddStrings(paths);
end;

procedure TfDirectoryFilter.dcbDriverChange(Sender: TObject);

in
dibDir.Drive:= dcbDriver.Drive;
end;

procedure TfDirectoryFilter.Button1Click(Sender: TObject);
var
item: string;

begin
item:= dIbDir.GetltemPath(dlbDir.ltemIndex);
IbSearchPaths.Items.Add(item);

searchPaths. Add(item);

end;

procedure TfDirectoryFilter.BitBtn1Click(Sender: TObject);

var
item : gtring;;
cont . Integer;
strCmp : string;
in

item:= dIbDir.GetltemPath(dIbDir.ltemIndex);
for cont := 0 to searchPaths.Count- 1 do
begin
strCmp := searchPaths.Stringg cont];
if srCmp = item then
exit;
end,
searchPaths. Add(item);
IbSearchPaths.Items. Add(item);
end;

procedure TfDirectoryFilter.Button2Click(Sender: TObject);
begin

Closeg;
end;

procedure TfDirectoryFilter.removelClick(Sender: TObject);

var
cont : Integer;

begin
for cont := 0 to IbSearchPaths.Items.count-1 do

begin
if IbSearchPaths.Selected[cont] then
IbSearchPaths.Items.Del ete(cont);
searchPaths.Delete( cont);
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end,
end;

end.

I

unit ufOptions;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Contrals, Forms,
Diaogs, StdCtrls, Buttons, ExtCtrls, uCyclopsDicomServer, FileCtrl,
Menus,

type
TfOptions = clasy(TForm)
dibDir: TDirectoryListBox;
dcbDriver: TDriveComboBox;
IbSearchPaths: TListBox;
Button2: TButton;
BitBtn1: TBitBtn;
Bevel2: TBevel;
Bevell: TBevel;
Shapeb: TShape;
Shapel: TShape;
Label2: TLabel;
Labell: TLabel;
Label3: TLabel;
Label4: TLabel;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;
cbHostName: TComboBox;
cbPort: TComboBox;
cbDicomDBServerName: TComboBox;
cbServerName: TComboBox;
Buttonl: TButton;
Bevel3: TBevel;
Panel1: TPanel;
Imagel: TImage;
PopupMenul: TPopupMenu;
addselected1: TMenultem;
removel: TMenultem;
procedure dcbDriverChange(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure removelClick(Sender: TObject);
private
{ Private declarations }
searchPaths: TStringList;
public
{ Public declarations }
congtructor createWith(AOwner: TComponent; paths: TStringList);
end;

var
fOptions: TfOptions;

implementation
{$R *.dfm}
{ TfOptions}
constructor TfOption s.createWith(AOwner: TComponent; paths: TStringList);
begin
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inherited creste(AOwner);

searchPaths.= paths;

IbSearchPeaths.items.AddStrings(paths);
end;

procedure TfOptions.dcbDriverChange(Sender: TObject);
begin

dibDir.Drive:= dcbDriver.Drive;

end;

procedure TfOptions.Button1Click(Sender: TObject);
var
item: string;
begin
item:= dIbDir.GetltemPath(dIbDir.ltemIndex);
IbSearchPaths.Items. Add(item);
searchPaths. Add(item);
TCyclopsDICOM Server.getcurrentServer.HostName := cbHostName. Text;
T GyclopsDICOM Server.getcurrentServer.Port := cbPort. Text;
TCyclopsDICOM Server.getcurrentServer.DicomDB ServerName := chDicomDBServerName. Text;
TCyclopsDICOM Server.getcurrentServer.ServerName := chServerName. Text;
end;

procedure TfOptions.BitBtn1Click(Sender: TObject);

var
item : gtring;;
cont . Integer;
strCmp : string;

begin

item:= dIbDir.GetltemPath(dIbDir.ItemIndex);
for cont := 0 to searchPaths.Count- 1 do

begin
strCmp := searchPaths.Stringg cont];
if strCmp = item then
exit;
end,
searchPaths. Add(item);
IbSearchPaths.Items.Add(item);
end;

procedure TfOptions.Button2Click(Sender: TObject);
begin

Closg;
end;

procedure TfOptions.FormCreate(Sender: TObject);
in
cbHostName.Items.Clesr;
cbPort.Items.Clear;
chDicomDB ServerName.ltems.Clear;
cbServerName.ltems.Clear;
cbHostName.Items.Add(T CyclopsDI COM Server.getcurrentServer.HostName);
cbPort.Items.Add(TCyclopsDI COM Server.getcurrentServer.Port);
cbDicomDBServerName.ltems.Add(TCyclopsDI COM Server.getcurrentServer.DicomDBServerName);
cbServerName.ltems.Add(TCyclopsDICOM Server.getcurrentServer.ServerName);
end;

procedure TfOptions.removelClick(Sender: TObject);

var
cont : Integer;
begin
for cont := 0 to IbSearchPaths.Items.count-1 do
begin
if IbSearchPaths.Selected[cont] then
IbSearchPaths.Items.Del ete(cont);
searchPaths.Delete(cont);
end;
end;
end.
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1
unit Ufprintlmages;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Diaogs, StdCtrls, Buttons, uCyclopslmagesPrinter, uCyclopsPatient, uCyclopsimage,
ExtCtrls,uCyclopsimageL.ist;

type
TflmagePrint = class(TForm)

mText: TMemo;

Label1: TLabel;

sblrow: TSpeedButton;

sh2row: TSpeedButton;

sb3row: TSpeedButton;

BitBtnl: TBitBtn;

BitBtn2: TBitBtn;

BitBtn3: TBItBtn;

PrinterSetupDialogl: TPrinterSetupDiaog;

schThumbs: TScrollBox;

imPreview: TImage;

BitBtn4: TBitBtn;

btnClose: TButton;

Panel1: TPanel;

spbpagel: TSpeedButton;

spbpage2: TSpeedButton;

spbpage3: TSpeedButton;

spbpaged: TSpeedButton;

spbpageb: TSpeedButton;

spbpaged: TSpeedButton;

Label2: TLabel;

spbpage7: TSpeedButton;

spbpage8: TSpeedButton;

spbpage9: TSpeedButton;

procedure sh1rowClick(Sender: TObject);

procedure FormCreate(Sender: TObject);

procedure sh2rowClick(Sender: TObject);

procedure sb3rowClick(Sender: TObject);

pro cedure sb4rowClick(Sender: TObject);

procedure BitBtn3Click(Sender: TObject);

procedure BitBtn2Click(Sender: TObject);

procedure BitBtn1Click(Sender: TObject);

procedure FormShow(Sender: TObject);

procedure imPreviewDragOver(Sender, Source: TObject; X, Y: Integer;
State: TDragState; var Accept: Boolean);

procedure imPreviewDragDrop(Sender, Source: TObject; X, Y: Integer);

procedure BitBtn4Click(Sender: TObject);

procedure btnCloseClick(Sender: TObject);

procedure sp bpagelClick(Sender: TObject);

procedure spbpage2Click(Sender: TObject);

procedure spbpage3Click(Sender: TObject);

procedure spbpagedClick(Sender: TObject);

procedure spbpagesSClick(Sender: TObject);

procedure spbpage6Click(Sender: TObjedt);

procedure spbpage7Click(Sender: TObject);

procedure spbpage8Click(Sender: TObject);

procedure spbpagedClick(Sender: TObject);

private

imagesPerRow s integer;

cyclopsPrinter : TCyclopsimagesPrinter;

images : TList;

sdectedPatient : TCyclopsPatient;

imagesforPage s integer;
/I imagesPosl : array [1..1] of integer;
/I imagespos4 : array [1..4] of integer;
/I imagesPos9 s array [1..9] of integer;
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i

pos9 s array[1..9,1..9] of integer;
pos4 sarray[1..9,1..4] of integer;
posl s array[1..9,1..1] of integer;
M T
currentPage : integer;
usedPages : array[1..9] of boolean;
procedure drawPreview();
procedure clearPos;
functionpreparelmageList: TList;
procedure drawCurrentPage;

public
procedure setWith(patient: TCyclopsPatient);
procedure showThumbs;
constructor CreateWith(AOwner : TComponent; imglist : TList);

var
flmagePrint: TflmagePrint;
implementation

{$R *.dfm}
1

congtructor TflmagePrint.CreateWith(AOwner : TComponent; imglist : TList);

var

begin
inherited create(AOwner);
imagesPerRow:= 1;

i: integer;

cyclopsPrinter:= TCyclopsl magesPrinter.create(salf);

imagesforPage:=1;

/lcreates the list that will contain al images.

images := imgList;

/ldisplay imagens on the sbimages
showThumbs;

currentPage := 1,
fori:=1to9do//meansthat no pages are yet used
usedPageq[i] :=falsg;
end;
1
procedure TflmagePrint.sb1lrowClick(Sender: TObject);
in
begimagesforPage =1
imagesPerRow:= 1;
drawPreview;
sblrow.Flat:=true;
sh2row.Flat:= fasg;
sb3row.Flat:= fase;
clearPos;
end;
1

procedure TflmagePrint.FormCr eate(Sender: TObject);

begin
imagesPerRow:= 1;

cyclopsPrinter:= TCyclopsimagesPrinter.create(self);

imagesforPage:=1;
end;

1

procedure TflmagePrint.sb2rowClick(Sender: TObject);

begin
imagesforPage = 4;
drawPreview;

imagesPerRow:= 2,
shlrow.Flat:= fase
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sb2row.Flat:=true;
sh3row.Flat:= fase
clearPos;
end;
Il
procedure TflmagePrint.sb3rowClick(Sender: TObject);
begin
imagesPerRow:= 3;
imagesforPage := 9;
drawPreview;
shlrow.Flat:= fase
sh2row.Flat:= falseg
sb3row.Flat:= true;
clearPos;
end;
Il
procedure TflmagePrint.sb4rowClick(Sender: TObject);
begin
imagesPerRow:= 4;
shlrow.Flat:= false;
sh2row.Flat:= fase;
sh3row.Flat:= false;
end;

1
procedure TflmagePrint.BitBtn3Click(Sender: TObject);
var

fieldNames, fieldValues: TStringList;

img: TCyclopsimage;

text: string;

i: integer;
begin

text:=",

for i:= 0 to mText.Lines.Count- 1 do

text:= text + mText.Lines.Stringd[i] + #13;

img:= imagesfirst;

fieldNames := TStringList.Create;

fieldValues := TStringList.Create;
fieldNames.Add('Name);

fieldV a ues.Add(sel ectedPatient.data patientsName);
fieldNames.Add('Birth Date');

fieldValues. Add(selectedPatient.data.patientsBirthDate);

cyclopsPrinter.ImagesPerLine:= Self.imagesPerRow;
cyclopsPrinter.writel mageReport(text, fieldNames, fieldVaues, preparelmageL.ist);

end;
1
procedure TflmagePrint.setWith(patient: TCyclopsPatient);
begin

sel ectedPatient: = patient;
end;
1
procedure TflmagePrint.BitBtn2Click(Sender: TObject);
var

fieldNames, fieldValues: TStringList;

img: TCyclopsimage;

text: string;

i integer;
begin

text:=";

for i:= 0 to mText.Lines.Count- 1 do

text:= text + mText.Lines.Stringdi] + #13;

img:= imagesfirst;

fieldNames := TStringList.Create;

fieldValues := TStringList.Create;

fieldNames Add('Name);

fieldV a ues.Add(sel ectedPatient.data patientsName);

fieldNames.Add('Birth Date');
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fieldV a ues.Add(sel ectedPatient.data patientsBirthDate);
cyclopsPrinter.ImagesPerLine:= Self.imagesPerRow;

end;
1
procedure TflmagePrint.BitBtn1Click(Sender: TObject);
begin

PrinterSetupDialogl.Execute;

end;

1
/ldescription : show current thumbs
procedure TflmagePrint.showThumbs;

var
image :TCyclopsimage;
count . Integer;
offSet : Integer;
vertBack : Integer;
begin
offSet := 4;

vertBadk := schThumbs.VertScrol|Bar.Size;
for count := 0 to images.Count - 1 do
begin
Image := images.|temg count];
Image.Top := offSet;
Image.Left := 4;
Image. Width := 90;
Image.Height := 90;
Image.Stretch := True;
offSet := offSet + Image.Height + 4;
Image.DragMode := dmAutomatic;
Image.ShowHint := true;
Image.Parent := schThumbs;
end;
end;
1
procedure TflmagePrint. FormShow(Sender: TObject);

begin
showThumbs,
drawPreview;
end;

1
procedure TflmagePrint.imPreviewDragOver(Sender, Source: TObject; X,
Y: Integer; State TDragState; var Accept: Boolean);
begin
Accept := Source is TCyclopsimage;
end;

1

procedure TflmagePrint.imPreviewDragDrop(Sender, Source: TObject; X,
Y:Integer);
var

imNum : integer;
: gtring;;

ar
begin
imPreview.Canvas.Pen.Color := clRed;
usedPageq| currentPage] := true;

imNum := (Source as TCyclopsimage).imageNumber;
if imNum < 10 then
&r:="0" + IntToStr(imNum)
dse
gr := IntToStr(imNum);
/lif (Sender is TImage) and (Source is TCyclopsimage) then
/lbegin
if imagesforPage = 1 then
begin
imPreview.Canvas.StretchDraw(rect(10,90,227,325),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas.T extOut(217,315, str);
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Posl[currentPage,1] := (Source as TCyclopsl mage).imageNumber;

end;
if imagesforpage = 4 then
begin
if (x> 10) and (x < 115) then /ffirst line
begin
if (y>95) and (y < 200) then
begin

imPreview.Canvas.StretchDraw(rect(10,95,115,200),
(Source as TCyclopsimage).Picture.Graphic);
imPreview.Canvas.TextOut(105,190,str);
PosA[ currentPage, 1] := (Source as TCyclopsimage).imageNumber;
end;

if (y>205) and (y < 310) then

begin
imPreview.Canvas.StretchDraw(rect(10,205,115,310),
(Source as TCyclopsimage).Picture.Graphic);
imPreview.Canvas.TextOut(105,300,str);
PosA[ currentPage, 3] := (Source as TCyclopsl mage).imageNumber;
end;
end;

if (x >120) and (x < 225) then //second line
begin

if (y >95) and (y < 200) then

in
e imPreview.Canvas.StretchDraw(rect(120,95,225,200),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas. TextOut(215,190,str);
PosA[currentPage,2] := (Source as TCyclopslmage).imageNumber;
end;

if (y >205) and (y < 310) then
begin
imPreview.Canvas.StretchDraw(red(120,205,225,310),
(Source as TCyclopsimage).Picture.Graphic);
imPreview.Canvas. TextOut(215,300,str);

PosA[currentPage,4] := (Source as TCyclopsl mage).imageNumber;

end;
end;

end;

if imagesforpage = 9 then
begin
if (x>9) and (x < 79) then
begin
if (y >94) and (y < 164) then
begin

imPreview.Canvas.StretchDraw(rect(9,94,79,164),
(Source as TCyclopsimage).Picture.Graphic);
imPreview.Canvas. TextOut(69,154,str);
pos9[currentPage,1] := (Source as TCyclopslmage).imageNumber;
end;
if (y > 170) and (y < 240) then
begin
imPreview.Canvas.StretchDraw(rect (9,170,79,240),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas. TextOut(69,230,str);
pos9[ currentPage,4] := (Source as TCyclopslmage).imageNumber;
end;
if (y >248) and (y < 318) then
begin

imPreview.Canvas.StretchDraw(rect(9,248,79,318),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas. TextOut(69,308,str);
pos9[ currentPage, 7] := (Source asTCyclopsimage).imageNumber;
end;
end;
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if (x>83) and (x < 153) then

begin
if (y>94) and (y < 164) then
begin
imPreview.Canvas.StretchDraw(rect(83,94,153,164),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas.TextOut(143,154,str);
pos9currentPage,2] := (Source as TCyclopsimage).imageNumber;

end;

if (y >170) and (y < 240) then

begin
imPreview.Canvas.StretchDraw(rect(83,170,153,240),

(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas.TextOut(143,230,str);
pos9[currentPage,5] := (Source as TCyclopslmage).imageNumber;

end;

if (y >248) and (y < 318) then

begin

imPreview.Canvas.StretchDraw(rect(83,248,153,318),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas. TextOut(143,308,str);
pos9[ currentPage,8] := (Source as TCyclopslmage).imageNumber;
end;
end;

if (x>157) and (x < 227) then
begin
if (y >94) and (y < 164) then
begin
imPreview.Canvas.StretchDraw(rect(157,94,227,164),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas.TextOut(217,154,str);
pos9[currentPage,3] := (Source as TCyclopslmage).imageNumber;
end;
if (y > 170) and (y < 240) then
begin

imPreview.Canvas.StretchDraw(rect(157,170,227,240),
(Source as TCyclopslmage).Picture.Graphic);
imPreview.Canvas.TextOut(217,230,str);
pos9[ currentPage,6] := (Source as TCyclopsimage).imageNumber;
end;

if (y>248) and (y < 318) then

begin
imPreview.Canvas.StretchDraw(rect(157,248,227,318),

(Source as TCy clopslmage).Picture.Graphic);
imPreview.Canvas. TextOut(217,308,str);
pos9[currentPage,9] := (Source as TCyclopslmage).imageNumber;
end;
end;

end;
/lend;

end;

1
procedure TflmagePrint.drawPreview;

var

begin
imPreview.Canvas.Pen.Color := clWhite;
imPreview.Canvas.Rectangle(0,0,235,333);
imPreview.Canvas.Pen.Color := cIBlack;
imPreview.Canvas.Rectangle(5,5,230,330);

bmp : TBitmap;

imPreview.Canvas.Rectangle(10,10,225,40);
imPreview.Canvas.Rectangle(10,45,225,85);
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/Ishow cyclops and cl¢inic logos
bmp := TBitmap.Creste;

bmp.L oadFromFile(extractFilePath(Application.ExeName) + \Clinic.omp');
imPreview.Canvas.CopyRect(rect(165,10,225,40),bmp.Canvas,rect(0,0,omp.Width,bmp.Height));
bmp.LoadFromFile(extractFilePath(Application.ExeName) + \Cyclopsbmp');
imPreview.Canvas.CopyRect(rect(10,10,70,40) ,bmp.Canvas,rect(0,0,bmp.Width,bmp.Height));

if imagesfaPage = 1 then

begin
imPreview.Canvas.Rectangle(10,90,227,327);
end;
if imagesforPage = 4 then
begin
imPreview.Canvas.Rectangle(10,95,115,200);
imPreview.Canvas.Rectangle(120,95,225,200);
imPreview.Canvas.Rectangle(10,205,115,310);
imPreview.Canvas.Rectangle(120,205,225,310);
end;

if imagesforPage = 9 then
begin
imPreview.Canvas.Rectangle(9,94,79,164);
imPreview.Canvas.Rectangle(83,94,153,164);
imPreview.Canvas.Rectangle(157,94,227,164);

imPreview.Canvas.Rectangle(9,170,79,240);
imPreview.Canvas.Rectangle(83,170,153,240);
imPreview.Canvas.Rectangle(157,170,227,240);

imPreview.Canvas.Rectangle(9,248,79,318);
imPreview.Canvas.Rectangle(83,248,153,318);
imPreview.Canvas.Rect angle(157,248,227,318);

end,

end;
1
procedure TflmagePrint.BitBtn4Click(Sender: TObject);
begin

clearPos;
drawPreview;
end;
1
procedure TflmagePrint.btnCloseClick(Sender: TObject);
begin

close;
end;
1
procedure TflmagePrint.clearPos;

var
cont : integer;
cont2 :integer;
begin

for cont:=1to9do

n

usedPageq cont] := false; //clear used pages
for cont2:= 1to 9do
pos9[cont,cont?] := -1;

for cont2:=1to4 do
pos4[cont,cont?] := -1;

poslfcont,1] := -1;
end;

/I imagesPosl[1] := -1;
/I forcont:=1to4do
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1 imagespos4[cont] := -1;
/I for cont:=1to9do

1 imagespos9[cont] := -1;
end;

1
/ldescription : This function creates anew cyclopsimagelist in the right printer
[lorder.

function TfImagePrint.preparelmageList: TList;

var
list :TList;
cont,i : integer;
contPages : integer;
ok : boolean;

/I numimgs s integer;
cyclmg : TCyclopsimage;
cyclmg2 : TCyclopsimage;
bmp :TBitmap;

begin

list := TList.Creste;

/Ito one image by page
if imagesPerRow = 1 then
begin
for contPages:=1to 9 do
begin
if usedPageq contPages] then //skip not used pages

in
if Posl[contPages,1] <> -1then

begin
fori := 0toimages.Count - 1do
begin
cyclmg := imageqi];
if cyclmg.imageNumber = Posl[contPages,1] then
begin
list. Add(cyclmg);
end;
end;
end else
begin

cyclmg2 := TCyclopsimage.Create(self);
bmp := TBitmap.Create;
bmp.L oadFromfFile(ExtractFilePath(Application.ExeName) + \blank.bmp’);
cyclmg2.Picture.Bitmap.Assign(bmp);
list.Add(cyclmg2);
end;
end;
end;
end;
/to for images by page
if imagesPerRow = 2 then
begin
for contPages:=1to 9 do
begin
if usedPagegcontPages] then //skip not used pages
begin
for cont:=1to4 do
begin
if PosA|contPages,cont] <> -1 then
begin
for i ;= 0to images.Count- 1 do
begin
cyclmg := images[i];
if cyclmg.imageNumber = Pos4]contPages,cont] then
begin
list. Add(cyclmg);
ok :=true;
end;
end,
end dse
begin
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cyclmg?2 := TCyclopslmage.Create(self);
bmp := TBitmap.Creste;
bmp.L oadFromFile(ExtractFilePath(Application.ExeName) + "blank.bmp');
cyclmg2.Picture.Bitmap.Assign(bmp);
list.Add(cyclmg2);
end;
end;
end;
end;
end;
[/to nineimages by page
if imagesPerRow = 3 then
begin
for contPages:=1to9do
begin
if usedPageqcontPages] then //skip not used pages
begin
for cont := 1to 9 do

n
ok :=fase
if Pos9[contPages,cont] <> -1then
begin
for i ;= 0to images.Count- 1 do
begin
cyclmg := imagedi];
if cyclmg.imageNumber = Pos9[contPages,cont] then

begin
list. Add(cyclmg);
ok :=true;
end;
end,
end dse
begin
cyclmg?2 := TCyclopslimage.Create(self);
bmp := TBitmap.Crezte;
bmp.L oadFromFile(ExtractFilePath(A pplication.ExeName) + "blank.bmp’);
cyclmg2.Picture.Bitmap.Assign(bmp);
list. Add(cyclmg2);

end;
end;
end;
end; //for contpages
end;
Result := list;
end;

1
procedure TflmagePrint.spbpagelClick(Sender: TObject);
begin

currentPage := 1,

spbpagel.Fat :=true;

spbpage2.Flat :=fase;

spbpage3.Flat :=fase;

spbpaged.Flat ;=fase;

spbpages.Flat :=fase;

spbpageb.Flat ;=fase;

pbpage7.Fla :=fase;

spbpage8.Flat :=fase;

spbpaged.Fat :=fase;
drawCurrentPage;
end;
1
procedure TflmagePrint.spbpage2Click(Sender: TObject);
begin

currentPage := 2;

spbpagel.Flat :=fase;

spbpage2.Fat :=true;

spbpage3.Flat :=fase;

spbpaged.FHat :=fase;

spbpages.Flat :=fase;
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spbpageb.Flat :=fase;

spbpage?.Flat :=fase;

spbpage8.Flat :=fase;

spbpaged.Flat :=fase;

drawCurrentPage;

end;
1
Bg_cedure TflmagePrint.spbpage3Click(Sender: TObject);

in

currentPage := 3;

spbpagel.FHat :=fase;

spbpage2.Flat :=fase;

spbpage3.Flat :=true;

bpaged.Flat :=fase;

spbpage5.Flat :=fase;

spbpageb.Flat :=fase;

spbpage?.Fat :=fase

spbpage8.Flat :=fase;

spbpaged.Flat :=fase;

drawCurrentPage;

end;
e
procedure TflmagePrint.spbpage4Click(Sender: TObject);
begin

currentPage := 4;

spbpagel.Fat ;=fase;

spbpage2.Flat :=fase;

spbpage3.Flat :=fase;

spbpaged.Fat :=true;

spbpages.Flat :=fase;

spbpageb.Flat :=fase;

Pbpage?.Flat :=fase;

spbpage8.Flat :=fase;

spbpaged.Flat :=fase;

drawCurrentPage;
end;
1
procedure TflmagePrint.spbpage5Click(Sender: TObject);
begin
currentPage :=5;
spbpagel.Flat :=fase;
spbpage2.Flat :=fase;
spbpage3.Flat :=fase;
spbpaged.Flat :=fase;
spbpageb.Flat :=true;
spbpageb.Flat ;=fase;
spbpage?.Flat :=fase;
spbpage8.Flat :=fase;
spbpaged.Flat :=fase;
drawCurrentPage;

drawCurrentPage;
end;
1
procedure TflmagePrint.spbpage6Click(Sender: TObject);
in
beg(]:urrentPa(‘;e =6
spbpagel.Fat ;=fase;
spbpage2.Flat :=fase;
spbpage3.Flat :=fase;
spbpaged.Flat :=fase;
spbpages.Flat :=fase;
spbpageb.Hat :=true;
spbpage?.Flat :=fase;
spbpage8.Flat :=fase;
spbpaged.Flat :=fase;
drawCurrentPage;

end;
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1
procedure TflmagePrint.spbpage7Click(Sender: TObject);
begin

currentPage := 7,

spbpagel.Fat :=fase;

spbpage2.Flat :=fase;

spbpage3.Fat :=fase;

spbpaged.Flat :=fase;

spbpage5.Flat :=fase;

bpageb.Flat :=fase;

spbpage?.Fat :=true;

spbpage8.Flat :=fase;

spbpaged.Flat :=fase;

drawCurrentPage;
end;
1
procedure TflmagePrint.spbpage8Click(Sender: TObject);
begin

currentPage := 8;

spbpagel.Flat :=fase;

spbpage2.Flat ;=fase;

spbpage3.Flat :=fase;

spbpaged.Flat ;=fase;

spbpages.Flat :=fase;

spbpageb.Flat :=fase;

spbpage?.Flat :=fase;

spbpage8.Flat :=true;

Pbpaged.Flat :=fase;

drawCurrentPage;
end;
1
procedure TflmagePrint.spbpagedClick(Sender: TObject);
begin

currentPage := 9;

spbpagel.Flat :=fase;

spbpage2.Hat :=false;

spbpage3.Flat :=fase;

spbpaged.FHat :=fase;

spbpages.Flat :=fase;

spbpageb.Flat :=fase;

spbpage?.Flat :=fase;

spbpage8.Fat :=fase;

spbpaged.FHlat :=true;

drawCurrentPage;
end;
1
/ldescription: Thisfunction verify the pagein use em redisplay all images
1
procedure TflmagePrint.drawCurrentPage;
var

cont,i : integer;
cyclmg : TCyclopsimage;

in
M T
drawPreview;
for cont:=1to9do
begin
if pos9[currentPage,cont] <>-1then
begin
for i ;= 0toimages.Count- 1 do
begin
cyclmg := imaged[i];
if cyclmg.imageNumber = pos9[currentPage,cont] then
begin
case cont of
1: imPreviewDragDrop(self,cyclmg,15,100);
2:imPreviewDragDrop(self,cyclmg,90,100);
3:imPreviewDragDrop(self,cyclmg,160,100);
4:imPreviewDragDrop(self,cyclmg,15,180);
5:imPreviewDragDrop(self,cyclmg,90,180);
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6:imPreviewDragDrop(self,cyclmg,160,180);

7:imPreviewDragDrop(self,cyclmg,15,250);

8:imPreviewDragDrop(self,cyclmg,90,250);

9:imPreviewDragDrop(self,cyclmg,160,250);
end;

end;
end;
end;
end;

for cont :=1to 4 do
begin
if pos4[currentPage,cont] <>-1then
begin
for i := 0to images.Count- 1 do
begin
cyclmg := imagedi];
if cyclmg.imageNumber = pos4[currentPage,cont] then
begin
case cont of
1: imPreviewDragDrop(self,cyclmg,15,100);
2: imPreviewDragDrop(self,cyclmg,125,100);
3: imPreviewDragDrop(self,cyclmg,15,210);
4: imPreviewDragDrop(sdlf,cyclmg,125,210);

end,
end;
end,
end;
end;
if posl[currentPage,1] <>-1then
begin
fori ;= 0toimages.Count - 1do
begin
cyclmg = imaged[i];
if cyclmg.imageNumber = posl|currentPage,1] then
in
begi]mPre\/iewDragDrop(sdf,cycl mg,15,100);
end,
end;
end,
MR T
end;
1
end.

1

unit ufQueryTool;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, Grids, ExtCtrls, Menus, StdCtrls, uCyclopsGeneral Functions,QDialogs,
UCyclopsFilemanager, UCyclopsPatient, UCyclopsStudy, uCyclopsSeries,
uCyclopsL oadProgressForm, uCyclopsimage, ulmageViewer, ufOptions,
ToolWin, ComCitrls, ShellAPI, ufAbout;

type TPatient = record
name, |D: string;
end;
[ithisis only atemporary solution (and a very awful one!!). MUST BE CHANGED!!!

type TStudy = record

description, date, time, InstanceUID: string;
end;

type
TfQueryTool = class(TForm)
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Panel2: TPanel;
Shapel: TShape;
Labell: TLabel;
sgPatient: TStringGrid;
MainMenul: TMainMenu;
Filel: TMenultem;
Panel4: TPanel;
Label2: TLabel;
Shape2: TShape;
sgStudies: TStringGrid;
popNetStudies: TPopupMenu;
popNetPatients: TPopupMenu;
N1: TMenultem;
clearallpatientsl: TMenultem;
Panel1: TPanel;
configuration1: TMenultem;
Button1: TButton;
loadpatientseriesl: TMenultem;
DownloadStudySeriesl: TMenultem;
Panel3: TPanel;
StatusBarl: TStatusBar;
ePatient| D: TEdit;
RadioButtonl: TRadioButton;
RadioButton2: TRadioButton;
Closel: TMenultem;
N2: TMenultem;
EditServersConfigurationl: TMenultem;
Helpl: TMenultem;
Aboutl: TMenultem;
About2: TMenultem;
Imagel: TImage;
procedure FilelClick(Sender: TObject);
procedure Button1Click(Sender: TObject);
procedure |oadpatientseries1Click(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure 101Click(Sender: TObject);
procedure DownloadStudy Series1Click(Sender: TObject);
procedure About2Click(Sender: TObject);
procedure CloselClick(Sender: TObject);
procedure clearall patients1Click(Sender: TObject);
private
hostName: string;
serverName: string;;
serverPort: string;
public
constructor createWith(AOwner: TComponent; vhostName: string;
vserverName: string; vserverPort: string);
procedure createQueryBatch(command: string);
procedure parsePatientResult;
procedure parseStudyResult;

procedure processTagOnPatient(tagNumber, tagValue: string; var patient: TPatient);

procedure processT agOnStudy(tagNumber, tagValue: string; var study: TStudy);
procedure addPatient(patient: TPatient);

procedure addStudy(study: TStudy);

procedure createPatientCols;

procedure createStudiesCols;

end;

var
fQueryTool: TfQueryToal;

implementation
{$R *.dfm}
{ TForm1}

I
procedure TfQueryTool.File1Click(Sender: TObject);
in
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end;
1
procedure TfQueryTool .Button1Click(Sender: TObject);
var

query: string;

dir: gtring;
begin

dir:= ExtractFilePath(Application.ExeName);

query := 'c:\offis\findscu-v -aec IMAGECTN_PE - S--key 0008,0052="STUDY" --key 0010,0010="" --key 0010,0020="" +
ePatient|D.Text + "

query := query +' --key 0010,0020="" + sgPatient.Cell§ 1, sgPatient.Row] + "

query := query + {put server info here!!!} ' -aet Boca pe 4006';

query = query +'>"" + dir + 'queryResult.cyc™;

llcreate query
cresteQueryBatch(query);

/lexecute query
ShellExecute(0, nil, PChar(‘query.bat’),nil , PChar(dir), SW_HIDE);

parsePatientResult;

/Iremove unused files
DeleteFile(dir + 'query.bat’);
DeleteFile(dir + '‘queryResult.cyc));

end;
1
procedure TfQueryTool .createQueryBatch(command: string);
var

dir: string;

refFile: TextFile;
begin

dir:= ExtractFilePath(Application.ExeName);

AssignFile(refFiledir + 'query.bat’);
Rewrite(refFile);

Writ eln(refFile,command);
CloseFile(refFile);
end;
1
constructor TfQueryTool .createWith(AOwner: TComponent; vhostName,
vserverName, vserverPort: string);
begin
hostName:= vhogName;
serverName:= vserverName,
serverPort:= vserverPort;
inherited create(Owner);
end;
1
procedure TfQueryTool .parsePatientResult;
var

d : TStringList;

dir, line, tagNumber, tagV alue: string;

i, ], indl, cont: integer;

pat: TPatient;

dr: gtring;

ok : boolean;

begin

dir:= ExtractFilePath(Application.ExeName);

9 := TStringList.Creste;
[lwaits until files close

ok :=false
whil e not ok do
begin
try
d.LoadFromFile(dir + 'queryResult.cyc);
ok:=true;
except
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end;
Il

on E: Exception do ok:= false;

end;
end,
i:=0;
line:=d.Stringg[0];

str:= copy(line, 0, 8);

whi

le str <> 'RESPONSE' do

begin

=i+l

line= d.Stringdi];
str:= copy(line, 0, 8);

end

/lrun until to first response

i:=i+1; //steps response line

whi

lei < d.Count do

begin

line:=d.Stringdi];

pat.name:=";

pat.ID:=",

while (copy(line, 0, 8) <>'RESPONSE') and

(i <d.Count) do
begin
line=d.Stringdi];
if (length(line) > 0) and (line[1] = ') then

/lif theline doesn’t start with it meansit’s not atag valueline

begin
tagNumber:= copy(line, 0, 11);
indl:=-1;
cont:=-1;
for j:= 11 to length(line) do
if lingfj] =[' then
begin
indL:=j + 1,
break;
end;
for j:= indl to length(line) do
if linefj] ="' then
begin
cont:=j - indl;
break;
end;
tagVaue:= copy(line, ind1, cont);
pro cessTagOnPatient(tagNumber, tagV alue, pat);
end;
=i+l
end,

addPetient(pat);

=i+l

end;

procedure TfQueryTool .processTagOnPatient(tagNumber, tagVaue: string; var patient: TPatient);

var

GN, EN: dtring;
begin
GN:= copy(tagNumber, 2, 4);
EN:= copy(tagNumber, 7, 4);

if GN

begin
if EN ='0010' then
patient.name := tagVaue

d

se

='0010' then

if EN ='0020' then
patient.|D :=tagVaue
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end;

end;
1
procedure TfQueryTool .addPatient(patient: TPatient);
var

i: integer;
begin

for i:= 1 to sgPatient.rowCount - 1 do

if sgPatient.Cellg[1, i] = patient.ID then
exit;

sgPatient. RowCount:= sgPetient. RowCount + 1;

sgPatient.Cellg[0, sgPatient. RowCount - 1] := patient.name;

sgPetient.Cellg[ 1, sgPatient.RowCount - 1] := patient.ID;
end;
1
procedure TfQuery T ool .|oadpatientseries1Click(Sender: TObject);
var

query: string;

dir: string;
begin

dir:= ExtractFilePath(Application.ExeName);

//this must be changed so we can put any directory we want

//(0008,1030) - Study Description
//(0008,0020) - Study Date
//(0008,0030) - Study Time
//(0020,000D) - Study Instance UID

query = 'c:\offis\findscu -v -aec IMAGECTN_PE-S--key 0008,0052="STUDY" --key 0008,1030=""--key 0008,0020="""--key
0008,0030=""--key 0020,000D=""";

query ;= query +' —-key 0010,0020="" + sgPatient.Cellg[1, sgPatient.Row] + "

query := query + {put server info herel!!} ' -aet Boca pe 4006';

query := query +'>"" + dir + 'queryResult.cyc";

/lcreate query
cresteQueryBatch(query);

/lexecute query
repeat until fileExists(dir + 'query.bat’);
ShellExecute(0, nil, PChar(‘query.bat’),nil , PChar(dir), SW_HIDE);

parseStudyResult;
llremove unused files
DeleteFile(dir + 'query.bat');
DeleteFile(dir + 'queryResult.cyc));
end;
I
procedure TfQueryTool .createPatientCols;
begin
sgPetient.Cell[0,0] := 'Patient"s Name;
sgPatient.Cell§1,0] := 'Patient ID';
end;
I
procedure TfQueryTool .createStudiesCoals;
begin
sgStudies.Cellg[0,0] := 'Study Description’;
sgStudies.Cellg1,0] := 'Study Date';
sgStudies.Cdlg[2,0] :='Study Time';
sgStudies.Cellg3,0] := 'Accession Number';
sgStudies.Cellg4,0] := 'Referring Physician"s Name';
sgStudies.Cellg[5,0] := 'Study Instance UID';
sgStudies.Cellg[6,0] := 'Name of Physician(9 Reading Study";
sgStudies.Cellg[7,0] := 'Petient"s Age;
sgStudies.Cellg8,0] ;= 'Patient"s Weight';

end;
1
procedure TfQuery Tool.FormCreate(Sender: TObject);
begin

createPatientCols;
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cresteStudiesCols;
end;
1
procedure TfQueryTool .|01Click(Sender: TObject);
begin
end;
1
procedure TfQueryTool .parseStudyResult;
var

| 1 TStringList;

dir, line, tagNumber, tagValue: string;
i, j, indl, cont: integer;
study: TStudy;
§r: gring;
ok: boolean;
begin
dir:= ExtractFilePath(Application.ExeName);
d :=TStringList.Cresate;
[lwaits until files close

ok :=fase
while not ok do
begin
try
d.LoadFromFile(dir + 'queryResult.cyc);
ok:= true;
except
on E: Exceptiondo ok:=false;
end;
end,
i:=0;

line:=d.Stringg 0]
str:= copy(line, 0, 8);
while str <>'RESPONSE' do
begin
= i+1;
line:= d.Stringdi];
str:= copy(line, 0, 8);
end,
/lrun until to first response

i:=i+1; //steps response line

whilei < d.Count do
begin
line:=d.Stringdi];
study.description:=";
study.date :=";
study.time:=";
study.InstanceUID ="
while (copy(line, 0, 8) <> 'RESPONSE’) and
(i < d.Count) do
begin
line:= d.Stringdi];
if (length(line) > 0) and (ling(1] ="'(’) then
/lif the line doesn’t start with it meansit’s not atag valueline

begin
tagNumber:= copy(line, 0, 11);
indL:=-1;
cont:=-1,
for j:= 11 to length(line) do
if lingfj] = [' then
begin
indl:=j + 1,
break;
end;
for j:= ind1 to length(line) do
if lingfj] =" then
begin
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cont:=j - indl;
break;
end;
tagVaue:= copy(line, indl, cont);
processTagOnStudy(tagNumber, tagValue, study);
end;
i=i+l;

end;
addStudy(study);
=i+l
end;
end;
1
procedure TfQuery Tool .addStudy(study: TStudy);
begin
sgStudies.RowCount:= sgStudies.RowCount + 1;
sgStudies.Cell§ 0, sgStudies.RowCount- 1] := study.description;
sgStudies.Cellg 1, sgStudies.RowCount- 1] := study.date;
sgStudies.Cellg[2, sgStudies.RowCount- 1] := study.time;
sgStudies.Cellg 5, sgStudies.RowCount- 1] := study.InstanceUID;
end;
1
procedure TfQuery Tool .processT agOnStudy(tagNumber, tagValue: string;
var study: TStudy);
var
GN, EN: gtring;

in
//(0008,1030) - Study Description
//(0008,0020) - Study Date
//(0008,0030) - Study Time
//(0020,000D) - Study Instance UID

GN:= UpperCase(copy(tagNumber, 2, 4));

EN:= UpperCase(copy(tagNumber, 7, 4));
if GN ='0008' then

begin

if EN ='0020" then
study.date := tagVaue

dse

if EN ='0030' then
dudy.time :=tagVaue

dse

if EN ='1030' then
study.description := tagValue;
end
dse
if GN ='0020' then
begin
if EN ='000D' then
study.InstanceUI D:= tagVaue;
end;
end;
1
procedure TfQuery Tool.Downl oadStudy Series1Click(Sender: TObject);
var
query: string;
dir: string;
begin
dir:= ExtractFilePath(Application.ExeName);

Jlthis mugt be changed so we can put any directory we want

//(0008,1030) - Study Description

//(0008,0020) - Study Date

//(0008,0030) - Study Time

//(0020,000D) - Study Instance UID

1

/Imovescu -S-v -aet Mandibula -aec IMAGECTN_PE -aem Mandibula --key 0008,0052="SERIES"
/1-key 0020,000D="1.2.840.113619.2.22.287.1.19990420.262327" pe 4006

1
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query := 'c:\offisimovescu -S-v - aet Mandibula -aec IMAGECTN_PE -aem Mandibula;

query := query +' —-key 0008,0052="SERIES --key 0020,000D="",
query := query + sgStudies.Cellg[5, sgStudies.Row] + ™ pe 4006';

Ilcreate query
cresteQueryBatch(query);

/lexecute query
repeat until fileExists(dir + ‘query.bat’);
ShellExecute(0, nil, PChar(‘query.bat),nil , PChar(dir), SW_HIDE);

/lremove unusedfiles
DeleteFile(dir + ‘query.bat’);
DeleteFile(dir + 'queryResult.cyc));
end;
I
procedure TfQueryTool .About2Click(Sender: TObject);
begin
fAbout.ShowModal;
end;

procedure TfQueryTool .CloselClick(Sender: TObject);
begin
Closg;
end;
procedure TfQueryTool.clearall patients1Click(Sender: TObject);
begin

sgPatient.RowCount := 2;
end;

end.

1

unit UfrmLayout;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Contrals, Forms,
Diaogs, StdCtrls, Spin, ExtCtrls, ComCitrls,UCyclopsimagelList,UCyclopsimage,
Buttons,UPaintBoxEx;

type

TfrmLayout = class(TForm)
Bevell: TBevel;
btnOk: TButton;
selmagesinARow: TSpinEdit;
Labell: TLabel;
sbinfo: TStatusBar;
Panel1: TPanel;
imPreview: TImage;
btnTwo: TBItBtn;
Bevel2: TBevel;
btnTree: TBitBtn;
btnOriginal: TBitBtn;
btnFour: TBitBtn;
btnOne: TBItBtn;
btnFive: TBItBtn;
procedure selmagesinARowChange(Sender: TObject);
procedure FormActivate(Sender: TObject);
procedure btnOKClick(Sender: TObject);
procedure btnOriginal Click(Sender: TObject);
procedure btnOneClick(Sender: TObject);
procedure btnTwoClick(Sender: TObject);
procedure btnTreeClick(Sender: TObject);
procedure btnFourClick(Sender: TObject);
procedure btnFiveClick(Sender: TObject);

private
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imagewidth : integer;
imageHeight . Integer;

/I function imagesinARow: Integer;
procedure drawPreview;
/[function imagesInARow: Integer;
procedure setDataOnSB(index : Integer; str : string);

public
_imageLigt : TCyclopsimageL.ist;
_$Man :TScrollBox;

procedure refScrolIBox(var sb : TScrollBox);
function preferedWidthSize: Integer;

procedure drawFittedl mages;

published
property imageL.ist : TCyclopsimageList
read _imageList

write _imageList;
property sbMain : TScrollBox
read _shMain
write _sbMain;

property imagesWidth : Integer
read imageWidth
write imageWidth;
property imagesHeight : Integer
read imageHeight
write imageHeight;
end;

var
frmLayout: TfrmLayout;

implementation

{$R *.dfm}
Il

Description : Draw preview of image’s position

procedure TfrmLayout.drawPreview;

var
contW : Integer;

contH . Integer;
pvWidth : Integer;
pvHeight : Integer;
offSetX : Integer;
offSetY . Integer;
x1,y1x2y2 : Integer;

begin

if (selmagesinARow.Vaue = 0) then /limagein origina size
begin

imPreview.Canvas.Pen.Color := clWhite;

imPreview.Canvas.Rectangle(0,0,200,200);

imPreview.Canvas.Pen.Color := cIBlack;
imPreview.Canvas.Rectangl€(30,30,170,170);

exit;

end,

imPreview.Canvas.Pen.Color := clWhite;
imPreview.Canvas.Rectangl€(0,0,200,200);
imPreview.Canvas.Pen.Color := cIBlack;

pvWidth := (200 - ((selmagesinARow.Vaue+ 2) * 3)) div selmagesinARow.Value;
pvHeight := pvWidth;
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offSetX :=3;
offSetY ;= 3;
for contW := 0 to selmagesinARow.vaue- 1 do
begin
for contH := 0 to selmagesinARow.vaue - 1do
begin

x1 := offSetX + pvWidth * contW;
y1:=offSetY + pvHeight * contH;

X2 := X1+ pvWidth;

y2:=Y1+ pvHeight;
imPreview.Canvas.Rectangle(x1,y1,x2,y2);
offSetY := offSetY + 3;

end;
offSetX := offSetX + 3;
offSetY :=3;
end;
end;

I
/[function TfrmLayout.imagesinARow: Integer;
Ilbegin

I result := selmagesinARow.value;

Description : Return the prefered width to images to be fitted on the sb

}
function TfrmLayout.preferedWidthSize: Integer;

begin
if (selmagesinARow.Value> 0) then
result := ((sbMain.Width - 61 - (selmagesinARow.Vaue* 2) + 2) div selmagesinARow.Value)
else begin
result := 512;
end;
end;

procedure TfrmLayout.sel magesinARowChange(Sender: TObject);
begin
drawPreview;
drawFittedimages;
setDataOnSB(1,IntToStr(imageWidth));
setDataOnSB(3,IntToStr(imageHeight));
end;
1
procedure TfrmLayout.FormActivate(Sender: TObject);
var

begin
[ltake image width and height
reflm := imagel.ist.ltemdQ];

reflm :TCyclopsimage;

imageWidth = reflm.Width;
imageHeight = refim.Height;
drawPreview;

setDataOnSB(1,IntToStr(imageWidth));
setDataOnSB(3,IntToStr(imageHeight));

procedure TfrmL ayout.drawFittedl mages,

var
contW : Integer;
contH . Integer;
offSetX : Integer;
offSetY . Integer;
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imageCount . Integer;
colCount : Integer;
rowCount . Integer;
reflmage : TCyclopsimage;
poref : TPaintBoxEXx;
begin
imageCount := 0;

/I reflmage := imagelist.Itemd[0];
imageWidth := preferedWidthSize;
imageHeight := imageWidth;

if (selmagesinARow.value = 0) then //im age in origind size
begin
colCount := imageList.Count;
rowCount := 1,
end else

n
colCount := (imageL.ist.Count div(selmagesinARow.value));
if (colCount < (imageL.ist.Count / (selmagesinARow.vaue))) then
inc(col Count);
rowCount ;= selmagesinARow.vaue - 1;
end;

offSetX :=2;
offSetY = 2;
for contH := 0 to colCount - 1do
begin
begin
if (imageCount >= imageL.ist.Count) then
break;

for contW := 0 to rowCount do

reflmage := imageList.ItemgimageCount];
reflmage.Left := offSetX + (imageWidth * contW);
reflmage.Top := offSetY + (imageHeight * contH);
reflmage.Width := imageWidth;
reflmage.Height := imageHeight;
reflmage.Stretch := true;

pbref := imageList.PBltems(imageCount);
pbRef.reposiciona;

offSetX := offSetX + 2;
[ltake’sthe next image
inc(imageCount);
end,
offSetY := offSetY +2;
offSetX = 2;
end;
sbMain.Repaint;
end;
1
procedure TfrmLayout.btnOkClick(Sender: TObject);
begin
Closg;
end;
1
procedure TfrmL ayout.setDataOnSB(index: Integer; str: string);
var

begin
[Irefresh status bar
par := shinfo.Pands.Itemg[index];
par.Text ;= gtr;
end;
1
procedure TfrmLayout.btnOriginal Click(Sender: TObject);

begin

par : TStatusPanel;
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selmagesinARow.value := 0;
end;
1

procedure TfrmLayout.btnOneClick(Sender: TObject);
begin
selmagesinARow.vaue := 1;
end;
1

procedure TfrmLayout.btnTwoClick(Sender: TObject);
begin

selmagesinARow.vaue := 2,
end;

1
procedure TfrmLayout.btnTreeClick(Sender: TObject);
begin

selmagesinARow.vaue := 3;

end;
1

procedure TfrmLayout.btnFourClick(Sender: TObject);
begin

selmagesinARow.vaue ;= 4;
end;

1
procedure TfrmLayout.btnFiveClick(Sender: TObject);
begin

selmagesnARow. value := 5;
end;

1l
end.
1l

unit UFrmZoom;
interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

Diaogs, StdCtrls, Buttons, ExtCtrls;

type
TfrmZoom = class(TForm)
Panel1: TPanel;
Panel2: TPanel;
BitBtnl: TBitBtn;
imagel: TPaintBox;
procedure FormActivate(Sender: TObject);
private
{ Private declarations}
public
{ Public declarations }
end;

var
frmZoom: TfrmZoom;

implementation

{$R *.dfm}

procedure TfrmZoom.FormA ctivate(Sender: TObject);
begin

end;

/limagel.Picture.Bitmap.Canvas.Rectangle(0,0,imagel.Width,imagel.Height);

end.

1

unit uf ServerStarter;
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interface

uses
Windows, Messages, SysuUtils, Variants, Classes, Graphics, Controls, Forms,
Diaogs, StdCirls, Buttons, ShellAPI, ExtCtrls, ImgList, uCyclopsDICOM Server;

type
TfServerStarter = class(TForm)
BitBtn1: TBitBtn;
BitBtn2: TBitBtn;
Panel1: TPanel;
Imagel: Timage,
ImageListl: TImagelist;
Timerl: TTimer;
Ibl_status: TLabel;
procedure BitBtn1Click(Sender: TObject);
procedure BitBtn2Click(Sender: TObject);
procedure Timer1Timer(Sender: TObject);
procedure FormCreate(Sender: TObject);
private
{ Private declarations}
serverAppHandle: THandle;
last : integer;
public
{ Public declarations }
end;

var
fServerStarter: TfServerStarter;

implementation

{$R * dfm}
Il

procedure TfServerStarter.BitBtn1Click(Sender: TObject);
var
peth, fileName, pars: string;
in

path:= 'c:\offis\';
fileName:= 'storescp.exe;
pars.= -aet Mandibula 4006,
serverApphandle:= ShellExecute(self.handle, nil, PChar(FileName), PChar(pars), PChar(path), SW_HIDE);
Timerl.Enabled := true;
Ibl_status.Caption:= 'Server is active)
end;
1
procedure Tf ServerStarter.BitBtn2Click(Sender: TObject);
begin
CloseHandle(serverAppHandle);
Timerl.Enabled :=falsg;
Ibl_status.Caption:= 'Server is inactive;
end;
1
procedure TfServerStarter. Timer1Timer(Sender: TObject);
begin
if last = 1 then
begin
ImageL.ist1.GetBitmap(0,l magel.Picture.Bitmap);
last :=0;
end else

begin
Imagelistl.GetBitmap(1,lmagel.Picture.Bitmap);
last := 1,

end;

Imagel.Refresh;
end;
1
procedure TfServer Starter.FormCreate(Sender: TObject);
begin

last :=0;
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end;
end.
1
CLASS : TflmageViewer
Author Daniel Duarte Abdaa (Caju)
Date : 09/10/2001
Description : Thisclassi mpI ementsall graphic manipulation tools.
The object 'shimages" displays all imagens contaned in "imageList". ImageList
(see uCyclopsimagelList).
Atributes :
imageList :list with al images
lastTop : used in positioning the images on shimages
lastL eft : used in positioning the images on shimages
imagesWidth : image width
imagesteight : image height
imagePos : image position in arow (initidizein 1)
flmageViewer : ref to form interface

pnlZoollsDraging : flag indicating if zoom tool is moving
pniDrawingDragin  : flag indicating if drawing is moving

pniFlipDragng : flag indicating if fliping tool is moving

pnlZoomWindowDraging: flag indicating if zoom window is moving

Methods :
name : createWith(AOwner: TComponent; cyclmagesList: TList);
description : used to initialize the most interface variabl es

name : displaylmages;
description : main method to display images on sbimages

name : calclmagePosition(var top: integer; var left : integer);
description : calculates the next image position

name : imagesinARow: integer;

description : inform how many images must be acomodatein arow (at most 1)
name : currentlmage(x,y : integer): integer;

description : this method return the index (in imageList) of theimage who
contais the specified point.

related errors: this method has a problem to identify images that are scrolled

name : showOnSBCurrentTool(t : TDrawingTool);
description: shows on the status bar the current tool selected

name : showOnSBNumlmages(num : integer);
description: Show on status bar the total number of loaded images

name : showOnSbCurrentlmage(num : Integer);
description: shows on status bar the current images above de mouse pointer

name: opmlmag&l_lstomgs TLisb);
description
Related Errors

Need to by Done

*******************************************************************************)

unit ulmageViewer;
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interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Contrals, Forms,
Diaogs, ExtCtrls, StdCtrls, Menus,Math,Clipbrd,
UCyclopsimage,UPaintBoxEx,UCyclopslmageList,UCyclopsPeatient,
VectorGraphicsNodeL ibrary, Buttons, ToolWin, Spin, ImgList,UfrmLayout,
qubcl)Iut, UFrmZoom, QComCitrls, ComCtrls, uCyclopslmagesPrinter, uFPrintlmages,
uMailler;

type _
TflmageViewer = class(TForm)

sbinformations. TStatusBar;
poplmage: TPopupMenu;
openMiniBrowserl: TMenultem;
N4: TMenultem;
clearallDrawingsl: TMenultem;
clearlastl: TMenultem;
N5: TMenultem,
zoonl: TMenultem;
N101: TMenultem;
N251: TMenultem;
N501: TMenultem;
N1001: TMenultem;
N2001: TMenultem;
N4001: TMenultem;
savetoclipboardl: TMenultem;
testel: TMenultem;
imListToolBar: TImageList;
ColorDialogl: TColorDidog;
MainMenul: TMainMenu;
editl: TMenultem;
selectallimagesl: TMenultem;
invertselectionl: TMenultem;
copytoclipboardl: TMenultem;
helpl: TMenultem;
aboutl: TMenultem;
N7: TMenultem;
Panel1: TPanel;
shimages: TScrollBox;
pniFlip: TPanel;
Shaped: TShape;
btnFlipClose: TSpeedButton;
Panel8: TPanel;
SaveDidogl: TSaveDidog;
SpeedButton3: TSpeedButton;
SpeedButton4: TSpeedButton;
SpeedButton5: TSpeedButton;
SpeedButton6: TSpeedButton;
Bevel2: TBevel;
rbApplyAll: TRadioButton;
RadioButton2: TRadioButton;
Label7: TLabdl;
pniPilot: TPanel;
Shape7: TShape;
btnPilotClose: TSpeedButton;
Label12: TLabdl;
Panel7: TPanel;
imPilot: TImage;
Bevel4: TBevel;
rbCoronal: TRadioButton;
rbSagital: TRadioButton;
desdlectalllmagesl: TMenultem;
oolsl: TMenultem;
PrinterTool 1: TMenultem;
Mailerl: TMenultem;
ToolBarl: TToolBar;
ToolButtonl: TToolButton;
ToolButton2: TToolButton;
ToolButton3: TToolButton;
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ToolButton4: T Tool Button;
ToolButton5: TToolButton;
ToolButton6: TToolButton;
ToolButton7: TToolButton;
cboMagL evel: TComboBox;
edtMagWidth: TEdit;
ToolButton8: TToolButton;
ToolButton9: TToolButton;
PopupMenul: TPopupMenu;
mnuLInha: TMenultem;
ToolButton10: TToolButton;
circulol: TMenultem;
retngulol: TMenultem;
ToolButton11: TToolButton;
ToolButton12: TToolButton;
ToolButton13: TToolButton;
ToolButton14: TToolButton;
edtWindowCenter: TEdit;
edtWindowWidth: TEdit;
ToolButton15: TToolButton;
ToolButton16: TToolButton;
ToolButton17: TToolButton;
N1: TMenultem;

borrachal: TMenultem;
textol: TMenultem;

N2: TMenultem,

corl: TMenultem;
ToolButton18: TToolButton;
ToolButton19: TTool Button;

procedure openimagefilelClick(Sender: TObject);

procedure FormClose(Sender: TObject; var Action: TCloseAction);

procedure FormActivate(Sender: TObject);

procedure selectallimages1Click(Sender: TObject);

procedurebtnFlipTopClick(Sender: TObject);

procedure btnFlipBotonClick(Sender: TObject);

procedure btnHipRightClick(Sender: TObject);

procedure btnFlipLeftClick(Sender: TObject);

procedure btnTextClick(Sender: TObject);

procedure btnArrowClick(Sender: TObject);

procedure btnLineClick(Sender: TObject);

procedure btnCircleClick(Sender: TObject);

procedure btnSquareClick(Sender: TObject);

procedure closelClick(Sender: TObject);

procedure exit1Click(Sender: TObject);

procedure btnColorClick(Sender: TObject);

procedure showpal ettelClick(Sender: TObject);

procedure btnEraseClick(Sender: TObject);

procedure btnZoomClick(Sender: TObject);

procedure imagesinARow1Click(Sender: TObject);

procedure invertselection1Click(Sender: TObject);

procedure teste1Click(Sender: TObject);

procedure btnPositioningClick(Sender: TObject);

procedure Shape2M ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Shape2M ouseUp(Sender: TObject; Button: TM ouseButton;
Shift: TShiftState; X, Y: Integer);

procedure ckbShowM agnifierClick(Sender: TObject);

procedure Shape3M ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Shape3MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure btnHipCloseClick(Sender: TObject);

procedure btnFlipingClick(Sender: TObject);

procedure ShapedM ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure ShapedM ouseM ove(Sender: TObject; Shift: TShiftState; X,
Y: Integer);

procedure Shape4M ouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
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procedure btnPa etteCloseClick(Sender: TObject);

procedure Shape5M ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Shape5M ouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y': Integer);

procedure choMaglL evel Change(Sender: TObject);

procedure edtM agWidthChange(Sender: TObject);

procedure btnWindowClick(Sender: TObject);

procedure Shape6M ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y': Integer);

procedure ShapebM ouseM ove(Sender: TObject; Shift: TShiftState; X,
Y: Integer);

procedure Shape6M ouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure btnWindowCloseClick(Sender: TObject);

procedure btnPilotClick(Sender: TObject);

procedure btnPilotCloseClick(Sender: TObject);

procedure Button1Click(Sender: TObject);

procedure viewzoompal ttelClick(Sender: TObject);

procedure viewdrawingpal ettelClick(Sender: TOlject);

procedure viewflippal ettelClick(Sender: TObject);

procedure about1Click(Sender: TObject);

procedure copytoclipboard1Click(Sender: TObject);

procedure desel ectalllmages1Click(Sender: TObject);

procedure viewl magePositionigtool 1Click(Sender: TObject);

procedure viewpilotpalette1Click(Sender: TObject);

procedure viewwindowpal ettelClick(Sender: TObject);

procedure Shape7M ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Shape7MouseM ove(Sender: TObject; Shift: TShiftState; X,
Y: Integer);

procedure Shape7M ouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure ool s1Click(Sender: TObject);

procedure PrinterTool 1Cl ick(Sender: TObject);

procedure Mailer1Click(Sender: TObject);

procedure Tool Button14Click(Sender: TObject);

procedure mnuL InhaClick(Sender: TObject);

procedure circul 01Click(Sender: TObject);

procedure retngulo1Click(Sender: TObject);

procedure textol1Click(Sender: TObject);

procedure borrachalClick(Sender: TObject);

procedure Tool Button9Click(Sender: TObject);

procedure Tool Button7Click(Sender: TObject);

procedure Tool Button5Click(Sender: TObject);

procedure ToolButton4Click(Sender: TObject);

procedure Tool Button18Click(Sender: TObject);

procedure Tool Button17Click(Sender: TObject);

procedure cor1Click(Sender: TObject);

procedure FormShow(Sender: TObject);

private

imegeList : TCyclopsimageList;
lastTop : integer;
ladLeft : integer;

imagesWidth : integer;
imagesHeight : integer;

imagePos : integer; //image position in row
bmps : array of TBitmap;
selectedPatient : TCyclopsPatient;

pnlZoollsDraging : Boolean;
pnlDrawingDragin  : Boolean;

pnlFlipDraging : Boolean;
pnlZoomWindowDraging: Boolean;
pnlWindowDraging : Boolean;
pnlPilotDraging : Boolean;
origX : integer;
origY : integer;
public

congructor createWith(AOwner: TComponent; cyclmagesList: TList;aPatient : TCyclopsPatient);
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procedure displaylmages,

procedure calclmagePosition(var top: integer; var left : integer);
function imagesinARow: integer;
function currentimage(x,y : integer): integer;

procedure showOnSBCurrentTool(t : TDrawingToal);
procedure showOnSBNumImages(num : integer);
procedure showOnSbCurrentlmage(num : Integer);
procedure openlmagesList(imgs: TList);
procedure clearTempDir;

end;

var
fimageViewer: TfimageViewer;

implementation

uses Types,

{$R *.dfm}
Il

1 CREATED METHODS
1
function TfImageViewer.imagesinARow: integer;
var

begin
imsinRow := round(sblmages.Width / imagesWidth);
if (imslnRow < (sblmages.Width / imageswidth)) then
inc(imsinRow);

imsInRow : Integer;

result := imsinRow;
end;
1
procedure TflmageViewer.displayl mages,

var
imlndex :integer; // image number at imageList
reflmage : TCyclopsimage;
begin
/linitialize vars used to cal culate image presentation position
lastTop := 2
lastLeft := 2;
imagePos := 1;

/I def image’s width and height

reflmage := imageList.Itemd0];
imagesWidth := reflmage.Picture.Width;
imagesHeight := reflmage.Picture.Height;

for imindex := 0 to imageList.Count - 1 do
begin
/ladd image to shimages

reflmage = imageList.ltemgimlndex];
reflmageTop = lastTop;
refimagelLeft = lastLeft;
reflmageWidth := reflmage.Picture. Width;
reflmage.Height := reflmage.Picture Height;
reflmage.Parent := shimages;

/Ireposition of paintBoxEx

imageList.prepare(imlindex, sbinformations.Panelg[5],sblnformations.Panelg 7],
edtWindowWidth,edtWindowCenter);

/Icalc next image position
calclmagePosition(lastTop,lastLeft);

[/show on Status bar the number of opened images
showOnSBNumlmages(imagelL ist.Count);
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end; //end for

end;
Il

procedure TflmageVi ewer.calclmagePosition(var top: integer; var left : integer);

begin
/lcalc number of imagesin arow
inc(imagePos);

/lcalc the place’ simage on the row
if (imagePos <= imagesinARow) then
begin

left := left + imagesWidth + 2;

endelse
begin
top :=top + imagesHeight + 2;
imagePos := 1;
left :=2;
end;
end;
1
1 INTERFACE METHODS
1
procedure TfmageV iewer.openimagefilelClick(Sender: TObject);
begin
end;

I

procedure TflmageViewer.FormClose(Sender: TObject; var Action: TCloseAction);

var
i : integer;
/I img : TCyclopsimage;
begin
imageList.Clear;
fori:=0to Length(bmps) - 1do
begin
/limg := imageL.ist.ltemd]i];
/limg.Parent := nil;
/limg.Free;
/limg := nil;
bmpdli].Free;
end;

imageList.Free;

imageList := nil;

clearTempDir;
end;

1
procedure TfimageViewer.FormActivate(Sender: TObject);

begin
/linitialize vars used to cal culate image presentation position
imagePos := 1;

pniZoollsDraging := false;
pniDrawingDragin := false;
pniFlipDraging :=falseg;
pnlZoomWindowDraging:= false;

pniWindowDraging = falseg;
pniPilotDraging = falsg;
end;

I
procedure TfmageViewer.sdl ectallimages1Click(Sender: TObject);
var

im :TPaintBoxEXx;
cont  :integer;
begin
for cont := 0 to imageList.Count- 1 do
begin
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im := imageL.ist.PBltemg(cont);
im.beBordered := true;
end;
end;
Il

procedure TflmageViewer.btnFlipTopClick(Sender: TObject);
begin
if rbapplyAll.Checked then
imageL.ist.flip(Ottop,true)
dse
imageL.ist.flip(Ottop,false);
end;
1

procedure TflmageViewer.btnFipBotonClick(Sender: TObject);
in
= if rbapplyAll.Checked then
imageList.flip(Otbottom, true)
dse
imageL.ist.flip(Otbottom, false);
end;

1

procedure TfimageViewer.btnFlipRightClick(Sender: TObject);
begin
if rbapplyAll.Checked then
imageL.ist.flip(Otright,true)
else
imageList.flip(Otright,false);
end;
1

procedure TfimageViewer.btnFlipL eftClick(Sender: TObject);
in
> if rbapplyAll.Checked then
imageList.flip(Otleft, true)
dse
imageList.flip(Otleft, false);
end;
1

procedure TflmageViewer.btnTextClick(Sender: TObject);
begin
imageList.setTool (dtTextToal);
showOnSBCurrentTooKdtTextTool);

end;
I

procedure TfImageViewer.showOnSBCurrentTool (t: TDrawingTool);

var

pan : TStatusPanel;
Cig : string;
begin
pan := shinformations.Pands.ltemg 1] ;
caset of
dtNone : str :='None';
ditSelectTool : str ;= 'Select’;
dtRectangleTool : gr ;= 'Rectangl€’;
dtCircleTool dr ;= 'circle;
dtLineTool : str:="Line;
dtTextTool : str:= "Text';
dtMagnify : str ;= "Magnify';
dtWindowTool : str ;= "'Window';
end;
pan.Text :=dtr;
end;
Il
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procedure TfimageViewer.btnArrowClick(Sender: TObject);
begin

imageList.setTool (dtSelectToal);

showOnSBCurrentTool (dtSelectToal);

end;

1
procedure TfImageViewer.btnLineClick(Sender: TObject);
begin

imageList.setTool (dtLineToal);

showOnSBCurrentTool (dtLineTool);

end;
I

procedure TflmageViewer.btnCircleClick(Sender: TObject);
begin

imageL.ist.setTool (dtCircleToal);

showOnSBCurrentTool (dtCircleToal);

end;
Il

procedure TfimageViewer.btnSquareClick(Sender: TObject);
begin
imageL.ist.setTool (dtRectangleTool);
showOnSBCurrentTool (dtRectangleTool);

procedure TflmageViewer.showOnSBNumlmages(num: integer);
var
pan : TStatusPanel;

in
pan := sblnformations.Panels.Itemy 3];
pan.Text := IntToStr(num);

end;

1

1
/[Description: closeall images
procedure TfImageViewer.closelClick(Sender: TObject);

begin
/Iclearstheimage list
/I imageList.Clear;
/Iclear the image counter
showOnSBNuml mages(0);

end;
Il

procedure TflmageViewer.exit1Click(Sender: TObject);
begin
Close;

end;
Il

procedure TflmageViewer.btnColorClick(Sender: TObject);
var
ret : boolean;
begin
ret := ColorDialogl.Execute;

if (ret) then
begin
1 shpColor.Brush.Color := ColorDiaogl.Color;
imageL ist.setColor(ColorDiaogl.Color);
end;
end;

I

Daniel Duarte Abdala

Pégina 175




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

procedure TflmageViewer.showpal ettelClick(Sender: TObject);
begin
{ if (showpalettel.Checked) then
begin
showpal ettel.Checked :=false;
pnlPaette.Visible := false
end else
begin
showpalettel.Checked :=true;
pniPalette.Visible := true;
end;
}
end;
1
procedure TflmageViewer.btnEraseClick(Sender: TObject);

begin

end;
1
procedure TflmageViewer.btnZoomClick(Sender: TObject);
begin

imageL ist.setMagnifyWidth(StrTol nt(edtMagWidth.text));

imagel ist.EraseSel ected;

imageLigt.setTool (dtMagnify);
showOnSBCurrentTool (dtM agnify);
end;
1
procedure TflmageViewer.showOnShCurrentlmage(num: | nteger);
var

begin
pan := sbinformations.Panels.It emd5];
pan.Text := IntToStr(num);
end;
1
function TflmageViewer.currentlmage(x, y: integer): integer;
var

pan : TStatusPanel;

cont : integer;
offSet : integer;
findX : boolean;
findY : boolean;
xCont : integer;
yCont : integer;

begin
offSet := 10; //border distance
findX :=falseg;
findY :=fase

for cont := 0to (imagesinARow - 1) do //verifica horizontal

begin

if (X >= offSet) and (X <= offSet + imagesWidith)) then

in
findX :=true;
break;
end;
offSet := offSet + 10 + imagesWidth;

end;
xCont := cont;
if (findX) then IIverificaavertical
begin
offSet := 10;
for cont := 0 to (imageList.Count div imagesinARow) do
begin
if (Y >=offSet) and (Y <= offSet + imagesHeight)) then
begin
findY :=true;
break;

Daniel Duarte Abdala

Pégina 176




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

end;
offSet := offSet + 10 + imagesHeight;
end;
end;
yCont := cont;
if (findX)and(findY)) then
begin
result := yCont * imagesinARow + X Cont;
end else
result :=0;

end;
I
procedure TfImageViewer.imagesinARow1Click(Sender: TObject);

begin
if (imageList.Count > 0) then
begin
frmLayout.imagelist := imageL.ist;
frmLayout.sbMain := shimages;
frmLayout.ShowModal;
end else

begin

end;

end;
I
procedure TfimageViewer.invertselection1Click(Sender: TObject);
var

im :TPaintBoxEx;
cont  :integer;
begin
for cont := 0 to imageList.Count- 1 do
begin
im := imageList.PBltems(cont);
if (im.beBordered) then
im.beBordered := fase
else
im.beBordered := true;
end;
end;

I
procedure TfmageViewer.testelClick(Sender: TObject);

var
sbhPanel : TStatusPane!;
X,y : integer;
begin

sbPand := shinformations.Panelg5];
X := Mouse.CursorPos.X {+ sbimages.HorzScrol|Bar.Position} - shimages.L eft;
y := Mouse.CursorPos.Y {+ shimages.VertScrollBar.Position} - sblmages.top;
sbPanel.Text := IntToStr(imagelL.ist.currentl mindexUnderMouse(x,y));
sbPanel := shlnformations.Panel 9 1];
sbPanel. Text := intToStr(x) + '@ + intToStr(Y);
end;
1
procedure TfmageViewer.btnPositioningClick(Sender: TObject);

begin
if (imageList.Count > 0) then
begin
shlmages.VertScrollBar.Position := 0;
shlmages.HorzScrollBar.Position := 0;
frmLayout.imageList := imageList;
frmLayout.sbMain := shimages;
frmLayout.ShowModa;
shimages.VertScrollBar.Increment ;= frmLayout.imagesHeight;
shlmages.HorzScrollBar.Increment := frmLayout.imageswWidth;
end else
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begin
end;
end;
Il

procedure TfimageViewer.Shape2M ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y': Integer);

begin
pnlZoollsDraging := true;
origX :=x;
origY :=vy;
end;

1

procedure TflmageViewer.Shape2M ouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y': Integer);

begin

pnlZoollsDraging := false;
end;
1
procedure TfmageViewer.ckbShowM agnifierClick(Sender: TObject);
begin
end;
1
procedure TfmageViewer.Shape3MouseDown(Sender: TObject; Button: TMouseButton;

Shift: TShiftState; X, Y': Integer);

begin
pnIDrawingDragin := true;
origX :=x;
origY :=y;

end;

I

procedure TfmageViewer.Shape3MouseUp(Serder: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y': Integer);
begin
pniDrawingDragin := false;
end;
1

procedure TflmageViewer.btnFlipCloseClick(Sender: TObject)
begin
pnlFlip.Visible:=false;
end;
1

procedure TfmageViewer.btnFlipingClick(Sender: TObject);
begin
pnlFlip.Visible := true;
end;
1

procedure TfimageViewer.ShapedM ouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y': Integer);

begin
pniFlipDraging := true;
origX :=x;
origY :=vy;

end;

1

procedure TfImageViewer.Shape4M ouseM ove(Sender: TObject; Shift: TShiftState; X,
Y: Integer);

begin

if (pnIFlipDraging) then
in
pniFlip.Left := pnlFlip.Left + X - origX;

pniFlip.Top := pniFlip.Top + Y - origY;
end;
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end;

I

procedure TflmageViewer.ShapedM ouseUp(Sender: TObject; Button: TMouseButton;

Shift: TShiftState; X, Y': Integer);
begin
pniFlipDraging := false;
end;
1

procedure TflmageViewer.btnPal etteCl oseClick(Sender: TObject);

begin

end;
Il

showpalettelClick(sdlf);

procedure TflmageViewer.Shape5SM ouseDown(Sender: TObject; Button: TMouseButton;

Shift: TShiftState; X, Y: Integer);

begin
pnlZoomWindowDraging :=true;
origX :=x;
origY :=y;
end;

1

procedure TflmageViewer.Shape5M ouseUp(Sender: TObject; Button: TMouseButton;

Shift: TShiftState; X, Y': Integer);
begin
pnlZoomWindowDraging := false;
end;

I

constructor TflmageViewer.createWith(AOwner: TComponent;

cyclmagesList: TList;aPatient : TCyclopsPatient);
var

i s integer;

newList : TList;

cyclmage: TCyclopsimage;

img : TCyclopsimage;
begin

inherit ed create{ AOwner);

[lcreatesthe list that will contain all images.

imageList := TCyclopsimageList.CreateWith(sblmages);
/linitialize vars used to ca culate image presentation position
imagePos := 1,

pnlZoollsDraging :=falsg;
pniDrawingDragin := false;
pnlFlipDraging =fase
pnlZoomWindowDraging:= false;

newlList:= TList.Create;
Setlength(bmps, cyclmagesList.Count);
for i:= 0 to cyclmagesList.Count- 1 do
begin
cyclmage:= cyclmagesList.itemdi];
bmpdi] := cyclmage.getBitmap;
img := TCyclopsimage.Create(nil);
img.Picture.Bitmap:= bmpdi];
img.copy(cyclmage);
newList. Add(img);

imageList. Assign(newL.ist);
displaylmages;
/lopenlmagesList(newList);
newList.Free;

selectedPatient := aPatient;
end;

I

procedure TflmageViewer.openlmagesList(imgs: TList);
begin
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if (imgs.Count > 0) then //hasimages on the list
begin
/lalocates images opened to imageList
imageList.Assign(imgs);

/ldisplay imagens on tne sbimages
displaylmages,

end;
end;

1
procedure TfImageViewer.choMagL evel Change(Sender: TObject);
begn
imageList.setMagnifyLevel (StrTolnt(choMagL evel .text));
{ if choMagLevel.Text ='100%' then
imagel ist.setMagnifyL evel(mag100);
if choMagLevel.Text = '200%' then
imagel ist.setMagnifyL evel(mag200);
if choMagLevel.Text = '400%' then
imagel ist.setMagnifyL evel (mag400);
}
end;
1
procedure TflmageViewer.edtM agWidthChange(Sender: TObject);
begin

if edtMagWidth.text <> " then
imageL ist.setM agnifyWidth(StrTol nt(edtMagWidth.text));

end;
1
/ldescription : open the window tool bar
/Ithis method to get the original center and width window and set on the tool bar
/lcomponents.
procedure TfimageViewer.btnWindowClick(Sender: TObject);
var

imRef  : TCyclopsimage;

pTmp : TStatusPanel;
/I pbref : TPaintBoxEXx;
begin

imageL.ist.setTool (dtWindowTool);

showOnSBCurrentTool (dtWindowToal);

Tmp := shinformat ions.Panels.Iltemg 7]; //returns the image number

/Inow, we must retreave the image index at imageList

imRef := imageL.ist.ltemsimageList.|mageNumber Tolndex(StrTolnt(spTmp. Text))];
/I pnlWindow.Visible := true;

edtWindowCenter.Text := IntToSti(imRef.WindowCenter);

edtWindowWidth.Text := IntToStr(imRef.WindowWidth);
end;
1
procedure TflmageViewer.Shape6M ouseDown(Sender: TObject;

Button: TMouseButton; Shift: TShiftState; X, Y: Integer);

begin
pniWindowDraging := true;
origX :=x;
origY :=vy;

end;

1

procedure TflmageViewer. ShapebM ouseM ove(Sender: TObject;
Shift: TShiftState X, Y: Integer);

begin

if (pnlWindowDraging) then

begin
/I pnlWindow.Left := pniWindow.Left + X - origX;// - (pnlWindow.Width div 2);
/I pnlWindow.Top := pnlWindow.Top + Y - origY;
end;

end;
Il
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procedure TflmageViewer.Shape6M ouseUp(Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);

in

pnlWindowDraging := false;
end;
1
procedure TfImageViewer.btnWindowCloseClick(Sender: TObject);

begin
/I pnlWindow.Visible := false;
/I viewnwindowpalettel.Checked := false;
end;
1
procedure TfImageViewer.btnPilotClick(Sender: TObject);
begin

pnlPilot.Visible := true;
end;
1
procedure TflmageViewer.btnPilotCloseClick(Sender: TObject);

begin

pniPilot.Visible:= fdse
/I viewpilotpalettel.Checked := false;
end;
1
procedure TfmageViewer.Button1Click(Sender: TObject);
var

refPb  : TRaintBoxEXx;

begin
refPb == imagelList.Itemd0];

refPb.changePal ette;
end;
1
procedure TfmageViewer.viewzoompal ttelClick(Sender: TObject);
begin
{ if viewzoompalttel.Checked then

begin

viewzoompalttel.Ch ecked := false;

/I btnZoomClose.Click;

end else
begin
viewzoompalttel.Checked := true;
btnZoom.Click;
end,
}end,
1
B;gopedure TflmageViewer.viewdraningpal ettelClick(Sender: TObject);
in
{ if viewdrawingpalettel.Checked then
begin

viewdrawingpalettel.Checked := fase;
/I btnDrawingClose.Click;
end else
begin
viewdrawingpal ettel.Checked := true;
btnDrawing.Click;

end;
}end;
1
procedure TfmageViewer.viewflippal ettelClick(Sender: TObject);
begin
{ if viewflippalettel.Checked then
begin

viewflippalettel.Checked := false;
btnFlipClose.Click;
end else
begin
viewflippalettel.Checked := true;
btnFliping.Click;
end;
}end,
1
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procedure TfImageViewer.about1Click(Sender: TObject);
begin

fAbout.ShowModal;

end;
1
procedure TfImageV iewer.copytoclipboard1Click(Sender: TObject);

begin
[Iverificar se tem mais de umaimagem selecionada
/lse tiv er mais de umaimagem selecionada informar que so pode ter umaimagem
//selecionada por vez

/Isenao , copiar para o clipboard

end;
I
procedure TfImageViewer.desel ectalllmages1Click(Sender: TObject);
var

im : TPaintBoxEXx;
cont  :integer;
begin
for cont := 0 to imageList.Count- 1 do
begin

im := imageList.PBItemg(cont);
im.beBordered := falsg;

procedure TfImageV iewer.viewl magePositionigtool 1Click(Sender: TObject);
begin
{ if viewlmagePositionigtool 1.Checked then
begin
viewlmagePositionigtool 1.Checked := false;
/lbtnPositioning.Click;
endelse
begin
viewlmagePositionigtool 1.Checked := true;
btnPositioning.Click;
end;
}end,
1
procedure TfimageViewer.viewpilotpal ettelClick(Sender: TObject);
begin
{ if viewpilotpalettel.Checked then
n
viewpilotpalettel.Checked := fase;
btnPilotClose.Click;
end else
begin
viewpilotpalettel.Checked := true;
btnPilot.Click;

end;
}end,
Il

procedure TflmageViewer.viewwindowpal ettel Click(Sender: TObject);
begin
{ if viewwindowpalettel.Checked then
begin
viewwindowpa ettel.Checked := false;
/I btnWindowClose.Click;
end else
begin
viewwindowpalettel.Checked := true;
btnWindow.Click;
end;

}end,
1

procedure TflmageViewer.Shape7MouseDown(Sender: TObject;
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Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
pniPilotDraging := true;

origX :=x;
origY :=vy;
end;

1
procedure TflmageViewer.Shape7MouseM ove(Sender: TObject;
Shift: TShiftState; X, Y: Integer);
begin
if (pnlPilotDraging) then
n
pnlPilot.Left := pnlPilot.Left + X - origX;

pniPilot.Top := pnlPilot.Top + Y - origY;
end,

end;
Il

procedure TflmageViewer.Shape7M ouseUp(Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
pniPilotDraging := fase;
end;

1
procedure TflmageViewer.ools1Click(Sender: TObject);
begin

end;
Il

procedure TfimageViewer.PrinterTool 1Click(Sender: TObject);
var
fPrint  : TflmagePrint;

imgList : TList;
bmps : array of TBitmap;
cyclmg : TCyclopsimage;
i s integer;
img : TCyclopsimage;
/I bmp : TBitmap;
begin

imgList := TList.Cresate;
1/SetLength(imgl ndexes,sel ectedSerie.images.Count);
Setlength(bmps,imageList.Count);
fori := 0toimagelList.Count - 1do
begin
cyclmg := imageList.Itemd]i];
img := TCyclopsimage.Create(nil);
I bmpq[i] := cyclmg.getbitmap;
img.Picture.Bitmap := cyclmg.Picture.Bitmap;//bmpdi];
img.copy(cyclmg);
imgL.ist.add(img);
end;

fPrint:= TfimagePrint.CreateWith(Self,imgList);
fPrint.setWith(sel ectedPatient);
fPrint.ShowModal;

/Irelease memory

fori:=0toimageList.Count - 1 do

begin
img := imgList.Itemd[i];
//bmp := img.Picture.Bitmap;
img.Parent := nil;
img.Free;

1 img = nil;

bmpdi].Free;

end;

fPrint.Free;

imgList.Clear;

end;
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1
procedure TflmageViewer.clearTempDir;

var
SearchRec: TSearchRec;
path: string;
begin
path:= ExtractFilePath(Application.ExeName) + ‘tmp\';
if FindFirst( path + *.*', faAnyFile, SearchRec) = 0 then

begin
DeleteFile(path + SearchRec .Name);
while FindNext(SearchRec) = 0 do
DeleteFile(path + SearchRec.Name);
end;
findClose(SearchRec);
end;

1
procedure TfimageViewer.Mailer1Click(Sender: TObject);
var

mailler: TfrmMailler;

imgList :TList;
bmps : array of TBitmap;
cyclmg : TCyclopsimage;
i s integer;
img : TCyclopsimage;
/I bmp : TBitmap;
begin

imgList := TList.Cresate;
11SetLength(imgl ndexes,sel ectedSerie.images.Count);
Setl ength(bmps,imageList.Count);
for i :=0toimagelList.Count - 1 do
begin
cyclmg := imageL.ist.Itemd]i];
img := TCyclopsimage.Create(nil);
I bmpd]i] := cyclmg.getbitmap;
img.Picture.Bitmap := cyclmg.Picture.Bitmap;//bmpdi];
img.copy(cycimg);
imgLid.add(img);
end;
mailler:= TfrmMailler.createWith(self, imgList, selectedPetient);

/I viewer.Caption := viewer.Caption + ' (' + sgPatient.Cell§0,sgPatient.Row] +')’;

mailler.ShowModal;

/Irelease memory

{ fori:=0toimageList.Count -1 do
begin
img := imgList.Itemd[i];
/lbmp := img.Picture.Bitmap;
img.Parent := nil;
img.Free;
I img :=nil;
bmpg[i].Free;

end;
} malller.Free
imgList.Clear;

end;
1
procedure TflmageViewer.Tool Button14Click(Sender: TObject);
begin

imagelist.setTool (dtSelectTool);

showOnSBCurrentTool (dtSelectToal);
end;

procedure TflmageViewer.mnuL InhaClick(Sender: TObjedt);
begin
imageL.ist.setTool (dtLineTool);
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showOnSBCurrentTool (dtLineTool);
end;

procedure TfimageViewer.circulo1Click(Sender: TObject);
begin
imageList.setTool (dtCircleToal);
showOnSBCurrentTool (dtCircleTool);
end;

procedure TflmageViewer. retngul 01Click(Sender: TObject);
begin
imageList.setTool (dtRectangleTool);
showOnSBCurrentT ool (dtRectangl€T oal);
end;

procedure TflmageViewer.texto1Click(Sender: TObject);
begin
imageList.setTool (dtTextToal);
showOnSBCurrentTool (dtTextTool);
end;

procedure TflmageViewer.borrachalClick(Sender: TObject);
begin

end;

imageL ist.EraseSel ected;

procedure TflmageViewer.Tool Button9Click(Sender: TObject);
var
imRef : TCyclopsimage;
PTmp : TStatusPanel;
/I pbref : TPaintBoxEXx;
begin
imageL.ist.setTool (dtWindowTool);
showOnSBCurrentTool (dtWindowToal);

spTmp := sbinformations.Panels.Itemd 7]; //returns the image number

if spTmp.Text <>'0' then
/Inow, we must retreave the image index at imagelist
imRef := imageList.Itemg[imageList.|mageNumberTolndex(StrTol nt(spTmp.Text))]
dse
imRef := imageList.Itemdg[0];

/I pnlWindow.Visible := true;

edtWindowCenter.Text := IntToStr(imRef.WindowCenter);
edtWindowWidth.Text := IntToStr(imRef. WindowWidth);
end;

procedure TfimageViewer.Tool Button7Click(Sender: TObject);
begin
imageL ist.setMagnifyWidth(StrTol nt(edtMagWidth.text));

imageList.setTool (dtMagnify);
showOnSBCurrentTool (dtM agnify);

/I pnlZoom.Visible := true;

end;

procedure TfimageViewer.Tool Button5Click(Sender: TObject);
bean Mailer1Click(self);

end;

procedure TfimageViewer.Tool Button4Click(Sender: TObject);
begin

end;

PrinterTool 1Click(self);

procedure TflmageViewer.Tool Button18Click(Sender: TObject);

Daniel Duarte Abdala

Pégina 185




Cyclops Personal - Uma ferramenta para gerenciamento e visualizagdo de imagens médicas no padrdo DICOM 3.0

begin
pnlFlip.Visible =true;
end;

procedure TflmageViewer.Tool Button17Click(Sender: TObject);
begin

begin
sbimages.VertScrolIBar.Position := 0;

shimages.HorzScrolIBar.Position := 0;

frmLayout.imageList := imageList;

frmLayout.sbMain := shimages;

frmLayout.ShowModd;

shimages.VertScrollBar.Increment := frmLayout.imagesHeight;

shimages.HorzScrolIBar.Increment := frmLayout.imagesWidth;
end else

begin

if (imageList.Count > 0) then

end;
end;

procedure TfmageViewer.cor1Click(Sender: TObject);
var
begin

ret := ColorDialogl.Execute;

ret : boolean;

if (ret) then
begin
1 shpColor.Brush.Color := ColorDiaogl.Color;
imageL ist.setColor(ColorDiaogl.Color);
end;
end;

procedure TfImageViewer.FormShow(Sender: TObject);
var

begin

imRef := imageList.Itemd0];
/I pnlWindow.Visible := true;
edtWindowCenter.Text := IntToStr(imRef.WindowCenter);
edtWindowWidth.Text := IntToStr(imRef. WindowWidth);
end;

imRef : TCyclopsimage;

end.

1

unit uMailler;

interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Didogs, StdCtrls, Menus, ComCt rls, ExtCtrls, Buttons, uCyclopsimageList,
uCyclopsimage, ImgList, ToolWin, Jpeg, SakSMTP, SakMsg,sak_util, sskMime,
sakRegister,sakpop3, UMaillerOptions, Psock, NMsmtp, DIMimeStreams,

UCyclopsPatient;

type

TfrmMailler = class(TForm)
schThumbs: TScrollBox;
MainMenul: TMainMenu;
mmMessage: TMemo;
Panel1: TPandl;
Maill: TMenultem;
NewMaill: TMenultem;
Savel: TMenultem;
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N1: TMenultem;

Quitl: TMenultem;

Configl: TMenultem;

Config2: TMenultem;

ImageListl: TImagelList;

Panel2: TPanel;

Labell: TLabel;

Label2: TLabel;

Label3: TLabel;

edtTo: TEdit;

edtCC: TEdit;

edtSubject: TEdit;

IbAtached: TListBox;

Label4: TLabel;

btnSend: TBitBtn;

popAttach: TPopupMenu;

deleteall1: TMenultem;

N2: TMenultem;

deletel: TMenultem;

btnCancel: TBitBtn;

Label5: TLabel;

NMSMTPL: TNMSMTP,

edtSend: TEdit;

Timerl: TTimer;

procedure IbAtachedDragOver(Sender, Source: TObject; X, Y: Integer;
State: TDragSate; var Accept: Boolean);

procedure IbAtachedDragDrop(Sender, Source: TObject; X, Y: Integer);

procedure mmM essageChange(Sender: TObject);

procedure deletelClick(Sender: TObject);

procedure deleteal | 1Click(Sender: TObject);

procedure btnSendClick(Sender: TObject);

procedure Config2Click(Sender: TObject);

procedure NewMail 1Click(Sender: TObject);

procedure schThumbsM ouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure NM SMTP1S®ndStart(Sender: TObject);

procedure Timer1Timer(Sender: TObject);

private
imageList : TList; //listadetodasimagens
attachList : TList; //lista de imagens anexadas a0 mail
SakSMTP 1 TSakSMTP;
mail 1 TSakMsg;

cablmagens, imagens : String;
teste : TMemo;
patient : TCyclopsPatient;
/Imessages
procedure smtpError(Sender: TObject; Error: Integer; Msg: string);
procedure smtpAfterSend(Sender: TObject);
procedure smtpBeforeSend(Sender: TObject);
procedure smtpSendProgress(Sender: TObject; Percent: Word);

procedure imageMouseUP(Sender: TObject; Button: TMouseButton; Shift: TShiftState; X, Y: Integer);

function geraHTML (mensagem : string): String;;
public

constructor CreateWith(AOwner : TComponent; list : TList; p : TCyclopsPatient);

destructor Destroy;
procedure clearAllTmpFiles;
procedure  showThumbs,
end;

var
frmMailler: TfrmMailler;

implementation

{$R *.dfm}
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{ TfrmMailler }
Il
/Imethod: CreateéWith

/ldescription: Crestes a new instance of TfrmMailler and set alist of imagesto

//be attached.

constructor TfrmMailler.CreateWith(AOwner: TComponent; list: TList; p : TCyclopsPatient);

var
i: integer;
newList: TList;
cyclmage: TCyclopsimage;

begin
inherited create(AOwney);
patient :=p;
[lcreates the list that will contain al images.
imageList := list;

/ldisplay imagens on tne sbimages
showThumbs;

/lcreate mail componnets
SakSMTP := TSakSMTP.Create(self);
mail := TSakMsg.Cresate(self);
//attaching messages enbeded
SakSMTP.OnError := smtpError;
/lclear tmp image list
newList.Free;

teste := TMemo.Create(self);
testetop :=frmMailler.height + 10;
testeleft :=frmMailler.width + 10;
teste.Parent := frmMailler;

cablmagens ="
imagens ="
end;

1
/Imethod: Destroy

/ldescription: Clean up theinstance object. Clear all tmp files (attached) and
/lthe image list used by tumbies.

destructor TfrmMailler.Destroy;

begin

imageL.ist.Destroy;

/Iclear @l tmp files
clearAllITmpFiles;

end;
1
/Imethod: showThumbs
/ldescription: display theimage list as thumbs in a scrollbox
procedure TfrmMailler.showThumbs;
var
cyclmage : TCyclopsimage;
count . Integer;
offSet : Integer;
vertBack . Integer;
begin

offSet := 4;
vertBack := schThumbs.VertScrol|Bar.Size;
for count := 0 to imageList.Count - 1 do
begin
cyclmage := imageL.ist.Itemg{count];
cyclmage. Top := of fSet;
cyclmage.Left := 4;
cyclmage.Width := 90;
cyclmage.Height := 90;
cyclmage.Stretch := True;

offSet := offSet + cyclmage.Height + 4;
cyclmage.DragMode := dmAutomatic;
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cyclmage.ShowHint := true;
[lwith cyclmage.Canvas do

/lbegin
1 Font.Color := clRed;
/I Font.Size := 50;
/I Brush.Color := clBlack;
/I TextOut( cyclmage.Picture.Bitmap.Width - 70,

I cyclmage.Picture.Bitmap.Height - 70,
1 IntToStr(cyclmage.imageNumber));
/lend;

cyclmage.Parent := scbThumbs;
end;

end;
1
/Ivdidate the source and target draging objects
procedure TfrmMailler.IbAtachedDragOver(Sender, Source: TObject; X,
Y: Integer; State: TDragState; var Accept: Boolean);
in
be?’\ccept := Source is TCyclopsimage;
end;
1
/lexecutesthedrag action
procedure TfrmMailler.IbAtachedDragDrop(Sender, Source: TObject; X,
Y: Integer);
var

pah : String; /l where the exefileislocatade
name :String;  // the new name used by the attached file
count :Integer;  // used to numeric interaction
jpegim : TIPEGImage;
Aux :gtring;
begin
if (Sender isTListBox) AND (Sourceis TCyclopsimage) then

in
Ilextracts the exe path file and creates the new filename
path := ExtractFilePath(Application.ExeName) + ‘tmp';
name :='pic_' + IntToStr((Source as TCyclopsimage).imageNumber);

IIverify if existsaduplication
for count := 0 to IbAtached.Items.Count -1 cb
begin

if (IbAtached.Itemg count] = (name) ) then

Exit;

end;
IIsavethefile asbmpin the temp file
jpeglm := TIPEGImage.Create;
jpeglm.Assign((Source as TCyclopslmage).Picture.Bitmap);
jpeglm.SaveToFile(path + '\' + name + 'jpg);

MimeEncodeFile(path + '\' + name + 'jpg’, path + '\' + name + ".enc);

cablmagens := cablmagens + ' *;

cablmagens := cablmagens + '<TABLE width="100%" cellpadding="5" cellspacing="0" border="0">";

cablmagens := cablmagens + '<TR>';

cablmagens := cablmagens + '<TD aign="CENTER" width="33%" valign="MIDDLE" class="tittle" colspan="2">Image
Number: 1</TD>";

cablmagens := cablmagens + '<TD dign="CENTER" width="33%" valign="MIDDLE" class="tittle" colspan="2">Slice
Position: -24.00</TD>",

cablmagens := cablmagens + '<TD dign="CENTER" width="33%" valign="MIDDLE" class="tittle" colspan="2">Slice
Thickness: 5.0</TD>",

cablmagens := cablmagens + '</TR>

cablmagens := cablmagens + '</TABLE>';

cablmagens := cablmagens + '<TABLE width="100%" cellpadding="5" cellspacing="0" border="0">";

cablmagens := cablmagens + '<TR><TD aign="CENTER" width="100%" valign="MIDDLE" class="image">";

cablmagens := cablmagens + '<IMG BORDER=0 ALIGN=MIDDLE SRC="cid:"' + name + 'jpg" ALT=""+ name +"jpg"’;

cablmagens := cablmagens + '</TD>";

cablmagens := cablmagens + '</TR>",

cablmagens := cablmagens + '</TABLE>";

aux :=imagens,
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aux = aux + #13 + #10 + '--320137920059543 '+ #13 + #10;

aux := aux + 'Content-type: image/jpeg;name=" + name + '.jpg;charset=iso-8859-1 '+ #13 + #10;
aux := aux + 'Content-id: <' + name + 'jpg> '+ #13 + #10;

aux := aux + '‘Content-disposition: inlingfilename="+ name + 'jpg ' + #13 + #10;

aux ;= aux + 'Content-transfer-encoding: base64' + #13 + #10;

teste.lines.LoadFromFile(path + '\' + name + ".enc);
aux (= aux +#13 + #13 + #10 + tetelines. Text + #13 + #13 + #10;
imagens := aux;

//show images atached
IbAtached.Addltem(name,nil);

//attach image on the mail
I mail.AttachedFiles.add(path + '\' + name + ".jpg’);

/lclear al tmp files created to compose de mail message
procedure TfrmMailler.clearAll TmpFiles;

begin
/Ithis method is no more necessary because, in ahigher level thetmp
/ldirectory isdl cleaned.
end;
1
procedure TfrmMailler.mmM essageChange(Sender: TObject);

begin

end;

1

//method: delete1Click

/lsituation:  occurs when the delete popup menu is selected throw the attached
st box

/ldescription: clear the selected item at the list box

procedure TfrmMailler.del etelClick(Sender: TObject);

begin

if (IbAtached.Itemindex) >-1then //verify if aitem is selected

n
IbAtached.Items.Del ete(| bAtached.ItemIndex); //del ete de selected index

end
end;
1
/Imethod: deleteall1Click
/lsituation:  occurs when the delete all popup menu is selected throw the a
[lttached list box
/ldescription: clear all items at the list box
procedure TfrmMailler.del eteal | 1Click(Sender: TObject);
in
be'?bAtached.ltemsCIear; /I clear al elements
end;

1
/I gerainicio HTML
function TfrmMailler.geraHTML (mensagem : String): String;

var
Aux : gtring;
begin
ax:= '-320137920059543' +#10;
aux := aux + 'Content-type: text/html;charset=iso -8859-1 ' + #10 + #10;
aux ;= aux + '<IDOCTYPE HTML PUBLIC"-//W3C//DTD HTML 4.0 Transitiona//EN"> ' + #10;

aux ;= aux + '<HTML>" + #10;

aux = aux + '<HEAD> "' + #10;

aux := aux + '<meta http-equiv="Content -Type" content="text/html; charset=is0 -8859-1"> ' + #10;

aux ;= aux + '<meta name="Cyclops Project" content="Mail User Agent">" + #10;

aux := aux + '<title>Cyclops Project Mail User Agent</title> ' + #10;

aux = aux + '<style><!--' + #10;

aux ;= aux + 'BODY {font-family: LucidaVerdana Helvetica,Aria ,sans-serif; font-size: 10pt; color: #FFFFFF; background-color:
#000000} ' + #10;
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aux = aux + 'TD {font-family: Lucida,Verdana HelveticaArial ,sans serif; font -size: 10pt; color: #000000; background-color:
#FFFFFF} ' +#10;

aux := aux + TD.vigt {font-family: Lucida,Verdana,Helvetica,Arial,sans serif; font-size: 10pt; color: #FFFFFF; background color:
#000000} ' + #10;

aux := aux + TD.tittle {font-family: LucidaVerdana,Helvetica Aria ,sans sexif; font-size: 10pt; color: #000000; background-color:
#FFCCOO; font-weight: bold} ' + #10;

aux := aux + ‘TD.image {font-family: Lucida,V erdana HelveticaArial ,sans serif; font-size: 10pt; color: #FFFFFF; background-color:
#000000; font-weight: bold} ' + #10;

aux := aux + 'A {text-decoration: underling; font-weight:normal; color: #FFEE22;} ' + #10;

aux := aux + 'A:visted {text-decoration: underline;font-weight: normal;color: #666666;} ' + #10;

aux ;= aux + 'A:active{ text-decoration: underline; font-weight: normal;color: #FF0000;} ' + #10;

aux := aux + TD.comments { font-family: Lucida,Verdana Helvetica Arial ,sans-sexif; font-size: 10pt; color: #000000; background
color: #FFFFFF; font-weight: none} ' + #10;

aux ;= aux + 'LI {font-family: Lucida,VerdanaHelvetica A rial ,sans serif; font-size: 10pt; color: #000000; background-color:
#FFFFFF} ' + #10;

aux = aux + --></style> " + #10;

aux := aux + '</[HEAD> ' + #10;

aux := aux + '<TABLE width="100%" cellpadding="5" cellspacing="0" border="0">" + #10;

aux := ax + '<TR><TD aign="CENTER" valign="MIDDLE" class="image"'> ' + #10;

aux := aux + '<IMG BORDER=0 ALIGN=LEFT SRC="cid:cyclopsjpg "ALT="Cyclops Logo"> " + #10;

aux = aux + '</TD>" + #10,

aux := aux + '<TD aign="CENTER" width="70%" valign="MIDDLE" class="image"'> " + #10;

aux := aux + 'Cyclops DICOM Mail Tool ' + #10;

aux = aux + '</TD>" + #10;

aux = aux + '<TD aign="CENTER" valign="MIDDLE" class="image"> " + #10;

aux := aux + '<IMG BORDER=0 ALIGN=RIGHT SRC="cid:medicaClinic.jpg" ALT="Medical Clinic Logo">" + #10;

aux = aux + '</TD>" + #10,

aux = aux + '</TR>" + #10;

aux ;= aux + '</TABLE> "' + #10;

aux := aux + '<TABLE width="100%" cellpadding="5" cellspacing="0" border="0">" + #10;

aux :=aux + '<TR>" + #10;

aux = aux + '<TD align="CENTER" width="100%" valign="MIDDLE" class="tittle">Mensagem</TD> ' + #10;

aux = aux + '</TR>" + #10;

aux ;= aux + '<TR><TD dign="LEFT" width="100%" valign="MIDDLE" class="comments'> " + #10;

aux ;= aux + '<PR>" + #10;

aux := aux + mensagem + #10;

aux = aux + '</PR>' + #10;
aux = aux + '</TD>' + #10;
aux = aux + '</TR>' + #10;
aux = aux + '</TABLE>' + #10;

/I anexos cabecaho
aux := aux + cablmagens + #10;

aux := aux + '<TABLE width="100%" cellpadding="5" cellspacing="0" border="0">" + #10;
aux := aux + '<TR><TD width="100%" vaign="TOP" class="tittle" aign="CENTER">Patient' + " + 's Information</TD></TR>' +

aux = aux + '<TR>' + #10;

aux ;= aux + '<TD ALIGN=LEFT WIDTH="100%">' + #10;

aux := alx + '<UL>' + #10;

aux ;= aux + '<LI> Patient' + "™ + 'sName: ' + patient.data.patientsName + '</L1>" + #10;

aux :=aux + '<LI> Patient' + "™ +'sID: '+ patient.datapatientID + '</L1>" + #10;

aux ;= aux + '<L|> Patient' + "™ + 's Birth Date; ' + patient.data patientsBirthDate + '</LI1>' + #10;

aux :=aux + '<LI> Patient' + ™ +'sSex: ' + patient.data.patientsSex + '</LI1>' + #10;

aux ;= aux + '<LI> Pdtient' + "™ +'sAge ' +" + '</LI>' + #10;

aux :=aux + '<LI> Patient' + ™ +'sSize: ' +" +'</LI>' + #10;

aux ;= aux + '<LI> Patient' + "™ + 'sWeight: ' + " + '</LI>' + #10;

aux ;= aux + '</UL></TD>' + #10;

aux = aux + '</TR>' + #10;

aux := aux + '</ITABLE>' + #10;

aux := aux + '<TABLE width="100%" cellpadding="5" cellspacing="0" border="0">"' + #10;

aux := aux + '<TR><TD width="100%" valign="TOP" class="tittle" align="CENTER">Series General Information</TD></TR>' +
#10;

aux = aux + '<TR>' + #10;

aux = aux + '<TD ALIGN=LEFT WIDTH="100%">" + #10;

aux ;= aux + '<UL>' + #10;

aux ;= aux + '<LI> Modadlity: CT</LI>' + #10;
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aux ;= aux + '<LI> Series Instance UID: 1.2.840.113619.2.22.287.1.403.2.20010707.183839</L |>' + #10;

aux = aux + '<LI> Series Number: 2</LI>' + #10;

aux := aux + '<LI> Sries Date: July 7, 2001</L1>" + #10;

aux ;= aux + '<LI> Series Time: 8:38:39 am</LI>' + #10;

aux = aux + '<LI> Protocol Name: Unknown</L1>' + #10;

aux ;= aux + '<L1> Body Part Examined: HEAD</LI>' + #10;

aux := aux + '<LI> Operators Name: #(' + ' +'MRC '+ " + " nil nil nil nil)</LI>" + #10;

aux = aux + '</UL></TD>' + #10;

aux ;= aux + '</[TR>' + #10;

aux := aux + '</TABLE>' + #10;

aux := aux + '<TABLE width="100%" cellpadding="5" cellspacing="0" border="0">' + #10;

aux := aux + '<TR><TD align="CENTER" width="100%" valign="TOP" class="visit">" + #10;

aux ;= aux + '<PR>' + #10;

aux ;= aux + 'Visit the Cyclops Project Web Page at: <A
href="http://www.inf.ufsc.br/cyclops'>http://ww.inf.ufsc.br/cyclops</A></PR>' + #10;

aux = alx + '</TD>' + #10;

aux = aux + '</TR>' + #10;

aux := aux + '</TABLE>' + #10;

aux = aux + '</BODY>' + #10;

aux ;= aux + '</[HTML>' + #10;

/I anexos imagens
aux = aux + imagens + #10;

/I anexos logos
aux = aux + #10 + '--320137920059543 ' + #10;
aux ;= aux + 'Content-type: image/jpeg;name=medical Clinic.jpg;charset=iso -8859-1 ' + #10;
aux := aux + 'Content-id: <medicalClinic.,jpg> ' + #10;
aux := aux + 'Content-disposition: inline;filename=medicalClinic.jpg ' + #10;
aux := aux + 'Contert-transfer-encoding: base64 ' + #10 + #10;

/llogo DM
aux := aux + '/9j/4AAQSKZIRgABAQAAAQABAAD/2wBDAAgGBgcGBQgHBwWcICQgK DBQNDASL DBKSEWSUHRofHhOa ' +
#10;
aux := aux + 'HBwgJC4nl ClsixwcK Dcpl DAXNDQOHyYc5PTgyPCAzZNDL/2wBDAQKICQWL DBgNDRgyIRwhMjlyMjly ' + #10;
aux := aux + 'MjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjLIWAARCABLAQSDASIA * + #10;
aux = aux +
'AhEBAXEB/BQAHAAAAQUBAQEAAAAAAAAAAAAAAAMEBQYHAQUC/BQAORAAAQMDAGQDCAIBAQKBAAAA ' +
#10;
aux := aux + 'AQIDBAAFEQY SEyEXUUGR0oQcUIjISY XGBFTNCIXY U2JygrHBOeH/xAAsAQEAAWEBAQAAAAAAAAAA '
+ #10;
aux = aux +
'AAAAAGMEAQUG/8QAJIREBAAICAGIBAWUAAAAAAAAAAAECAXES QOXUQUTQRQYYbHB/90ADAMBAAIR ' + #10;
aux ;= aux + 'AXEAPWDBFKVvPxHr3r53K +o+dCvnP5rlccd3K +o+dG5X 1Hzrl FB 3cr6j 50bl fUfOuUUHdyvgPnRu ' + #10;
aux ;= aux + 'VIR865RQA3K +o+dG5X 1Hzrl FB3cr6j50bl fUfFOuUUHdyvgPnRuV 9R86+mmlvOo0abQV uL UEpSKkZJ) ' + #10;
aux = aux + '6AVfZHsv8SAt1+VbmS5iGC+gA ZI 4AwQBn5fwK Cgbl fUfOjcr6j51fF+2 3Q6ZenX Viudeo/vIWIpS ' + #10;
aux := aux + 'IMp2hWMDgeeK glythZuD7cFUW/FTITTriBSV o+rHagjtyvgPnRuVOR86mY 1) Y k6ZmXY 33tp60O4EJ] ' + #10;
= aux + 'igbVucB8QrpUY 7DIMhBdjPNhZwje2Ruw/HegR3K +0+dG5X 1HzpV +33i494jvM 7unEQU586s2kdBT9 * + #10;
aux := aux + 'Y Qp8yLMhxWIJTxlyX NgG7ODNnOUFU3K +0+dG5X 1Hzg33H2cX u2362Wxwix 1louSgmL LacBMuZ 7K FOz7 ' + #10;
aux ;= aux + "JORjW3+y+xr3rgh8PZPDKMdc/nl QUX cr6j50bl fUFOtA tnsku9zk X eOi421p21PgZkpdewRix8X/ ' + #10;
aux := aux + 'AE8+v2ghPtFi Q4ypSV FCikl JyDg+BoPj er6j 50b1f UfOvk 1L 6b03cdUX V EC3NblnmtZ+VtPcmu6O ' + #10;
aux ;= aux + 'o0RW9Xc1P2zRmprw2HY VplraV 0cUnY k/sArb906CsOk2kL THRPul+aS+nl Sf+RJI5D8%nX5Mh4/E4 ' + #10;
aux ;= aux + 'r8A8qtrhmfbDI82tOgxthKvZZrBK STBRy8BI T/8AagL npu+2Y bpukso+spJT5j| X0SQ4AWGy448U ' + #10;
aux ;= aux + 'pHUk1A zZ96uL a01ngOuhQxxpJ2NeR5mpzhi Pyz0+0ZL Trj/jA96u586N5+0+daW97JZykuyV 2hl ' + #10;
aux := aux + 'fVIXChScZ 7fasBuNuk2ucSEINIDgDzHf7j 7V TNJjuX 0482PIPGs7k33g+0+dOGIK4Y +I+dNRThv+ ' + #10;
= aux + 'sVBaRV85/NcgRsImIX ++R7X D2e8SVIKN5wnOCeZ/V SkzRNwiF aZ UCRFcdDSpM d8LbaUem/HNPIQ * + #10;
aux + 'VailX17rzVIIKUkjcnmnzr54TmwL 2K 2noccgD4or6U2tAypCgPuMV Jz7ZHiQLetqUX pelsrdY S+ ' + #10;
aux + 'rmQBnvgZol gipSNp+fJMTA2G4j0j3Y POHCUr6nd2A z1gPcY W2txONwbUUI SeY 86BOivooUKAIJA ' + #10;
aux + 'lyCR1gWRpgduaW X gJCUK gof4CiFfEFY BzjtzHOgh6K nbzpS42C5QY NwDaHZjK Hk7V5CUqOR 7EY O ' + #10;
aux + 'aP4BuX g9Njtkv3hC5ljokgQQCSchiB4ZoEdL X Nmzaptixkl K 2Y 8hDiwBnkDzrSdZ6Md1DqgS56rg6 * + #10;
aux + 'htotEhBKNPGT8Y O35NVUHIx+62C4Wh63I1U606pT]jRQ2cqSUKwejwz4AUXCXMKwWFY T832/NBBWSE ' + #10;
aux + '6Gmd7NyuZHw3Z1ocIdHwa4aOR58j T6V qY xtX 6NtzNxj C3SY aky0Z QUKhIwFEIPXmVL Y 3n5dxx2ru ' + #10;
aux := aux + '13eEFK9/040aD0Bo+X Y LAZNTIuRii3t6gdL WwQGwWrkQn6Ryo01G5d39aw3rvgk 2000uSI XBLKm1La ' + #10;
aux := aux + 'GPhlGOXgDmvP21wg8Iff AgcswWipmooUBTHIRGKQKCR1L 72w 7e4/8fug272tPx5nsimdfciuy Y OwT ' + #10;
aux = aux + 'wCICXnOHywrl+XIzyqoeyiN/16B 1pa25EduV L QOhpL zwQFH4u9ZMW3umxZ546HnX A28AochDmESjg ' + #10;
aux ;= aux + 'HlQbszl g6at+idJybhFk3K PcfeH1tOB SGA STt3fvFWBXtOio9oqrGttr3tNw9I3TPyNvupwvaVfnl ' + #10;
aux := aux + 'XmjY 6pJWErlHVWCRXdrhTxNgsHorB50HoewwDK 1L 7SZ CIctNK Jy3Y zG+QIO5f X P45jnX nh9lcd9x| * + #10;
aux = aux + 'zG9tRSrBzzFdDb+fkcy SFA86SPUS60AIIWEK QQCT|JOBXonScj TG 90OM QGbnEVMeA X JchXuW6stA ' + #10;
aux := aux + 'A54HQCsg9IM+h29a3p5mVIWxDjI DjgkD4jzwAK OCWFSVhO+OEWi2MMaxgvgTucV +VHnVIPIRNMJW * + #10;
aux ;= aux + 'zZIWmUN7cd9KMclul 2Z/R51xziK+V1 AqwK hplyoEOg4AwESwWA K vizzL 4pl X IRIdV dfvSbgWBjccds ' + #10;
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aux := aux + '"LyFtlzuUM/bnURLW86BNSZ SWyeqlpzj8CrY |jvSsdGEooabU44tK EJ5l §gD91luuL ra7gitmEDI * + #10;

aux = aux + 'ltnHFbHLb2+9aY 5p63PrDtOV | uSxzCH14bH4QM CnBktQMCXAhRY jeM Y aaCf/AAK 7aL XjjCGO2HX7 ' + #10;
aux = aux + 'xmmzZmyY +OnnL BBIPXtS7f9Y gV 1dBEDUUIK RhDUHU/g/8A 7mopv+sV gtXjMXL6X FKjLjjIX IMbWX2¢ * + #10;
aux ;= aux + 'SGY vtHs70h5tl pL 6tzjitgRIK hzNX PQOZrQt63Xi4QSg4PssoY ZkJcCUBQK K 1EcgBjxrlVOfzRk ' + #10;

aux = ax + '1FY 3fTv8Yiwux5NOTKt77MKkvR3ZgEtMuHfhsN Y y ThBByOf Svi6PSHbTfnmp8V 7TgX FVbWmXEKMI14 ' + #10;
aux := aux + 'ieqRzScdc8+tY Xk1PX DWI+ulnRapUOGEgIHDbaQ3uwM DcUgbv3QanK 1Fbp99uDI4mx X 48S+IM Pt ' + #10;
aux ;= aux + 'KWmyhY SoAdU7tpPX 704s6Y 1EL V8nwZI9dWrgymIrSH2GCP8HCM df 8T4V guT X dxoPQV pusgzERLA ' + #10;
aux := aux + 'ghl5uNekuS1vvNtFxgoTuyOQV zBBI6kZ8arL 0xS7bF/j58FF Y Uv+Y hixAW8eMog+E81ZT|BHTwX ' + #10;

aux = aux + "WR5NczQazq2Y t6xX 5dzuk CZBedShl OwtCINJ38sA DK RSSEGMWI9TwtPEEh++NImM LuL wkw9+CpBQ ' + #10;
aux = aux + 'kpJGegUB61meaM0G8WzUM CWIshx9py8P2IkNr96SyoHiL KOhwghKuY 7V ILuK 1Xa0P2yfbL W+iUhd ' + #10;
aux := aux + '6HvjalvIGAISIgAKJA OceNedcmubPeg29max1aZz Ee1X CFHv6NpY ivOOJSUAVSICjySSMEfakbdNn * + #10;

aux := aux + 'f7uQ3ebW3wJTitQ7nGwJlI3g7sY +MFHLI4gn71i2T UrpyxP6jvTV uZdQOV hS1uL 6JQkZUeX XkOIBb ' + #10;

aux := aux + 'fZ5sV7Q7kbWUIT7tL MUUEbUSjsy Ty5cutW56e8mINRP5W3j X BigGf xW8FHEJICeJ8uddxz645Z4i2 ' + #10;

aux := aux + 'u0tQAQNt2K+0OzuOw6097nFIdCSM K TsV 4EHr9qi 5+k5gL wg22xibOkNpK nUiMpK kezj ISOWKDQNX6 ' + #10;
aux := aux + 'hRAOZw7dcY xuzjzTV zcj|B4rnBws A6H0SOpzV X OFCV JsmgV B+K 2X1BaQI 15K FK VuCuQPXKkDVKUy ' + #10;
aux ;= aux + 'tqRwZAUypKtgwpIBTz55FWW56JmM PW9INIccu7c2N 7y2q0yoEJCikSHhzFBfZmrm4005M RLKyl EWX ' + #10;
aux ;= aux + 'wiwOp2fCAQFIPAY 5jPUV ZY cm2K vapgb026zL UwgdGE1tl OWWwpakkHiFRzkD91gsb T15miQY 1r ' + #10;
aux := aux + 'lu+7entrR/0/HN2gQONIxdIPX SdBuL by 3Upj L 4Z S1s55K i R3wB QasFFbex FmmxDphuzupV DadTuD ' + #10;

aux ;= aux + '4Sd5Unrnd4n7Y 8K +7pebflsTwgsxV 2ZTL aWEruDelrG3mInG5K ge+PivWRI 1pf2rB/CNzgiBs2FC ' + #10;

aux ;= aux + 'GkJUUS5zgrA3EfkOvY dLM 3Kyybvchg3boDLwY CINqWV OEZxgfagOm4azkNzrOpg6sgM XqO3FK S§4l ' + #10;
aux ;= aux + '6s79n7HIkjr41luszHOtr0Y pbM czHS2WshSnccY xyxUjEQY wY L tyuF8jRbZ 7wgPHKcNS/eFDmSI * + #10;

aux := aux + '54+5qu3SCm23J6KiUzK QjG19k5QsEA gjzoNU9i 18s1khX dVynsRXHVthPFOMpAPT91gLOv7LK3N2 ' + #10;
aux := aux + '[EqevDItiskpz91HAFY n7INOWPUeoZL d5al /AAGgEOwV Y Ssswd200+1ek4V ugx2ESMMNsMJIGEtMp ' + #10;
aux := aux + 'CEjyqyJnSi8Ry/ICG63R8IIhMwwegX FcRfpypN1ubK +Y g2/bkKtSmY rQ/wBNpl PFGTUfLcQjJUoD ' + #10;

aux = aux + '8miKyy5ce/3Srgrfs+c8+wpudOhHRNPpM 1vJCM gP2qL edcc6fCPtV Obefk4AR1CPUEyL CRvkvoaT4 ' + #10;

aux := aux + 'bjzPAHjVa X G73LKLHZpD+eQff TwOevM 1ZvdY 7DpedDanj 1cUnKvMO0IKmPIJSHFIJHY cgnEWn1OmS ' + #10;
aux := aux + '18VO713/AExDVivwEGBINSWhUh10QEKYEgHPUM3/AFiIrN7QZIelAloHPBZAJ+5INVIv+sViyxg8w ' + #10;
aux := aux + +8083wVtMa3Hoir5z+abX VOfzZX KraRRRRQFFFFAUUUUBRRRQFFFFAV LaachZvjDi7ou2KRITct ' + #10;
aux = aux + 'CSrhr8M4809RNFBsK bhpN2VHX erpAm3XAWOTY za2GFk42h4thJUc5JOK d6i 1IHY 7xbmbRb79CtskM ' + #10;
aux ;= aux + 'tFexh LIWIFBXIVPNWBKEZZWJ0UFr1RJt+09crX HmMNsRnQ20qY 8CEqUIASXFY 58yM/url wNIcO5G ' + #10;
aux ;= aux + '0nC1EzFKRmMGgboErS05hS1K QCBux8Y 69qyKig29rV mmSi pCllyj uQo5QdwUBxK ccSOIKNUK TyVuK ' + #10;
aux := aux + 'elqQ1Prk2X0z3d+3zL KlgaxsDKkPedY 5Y SQTsBGOoFY vVRQTFovUa2RZL D1kt88vDAX ZKV 72+WPhK ' + #10;
aux ;= aux + 'VD8106Kmebx5I Z1L FtjjiwHos2PxWH28cuRBBOfDH7glUUGN3yV pTUBUWI 33ImOtQJTjsdT6FBpl ' + #10;
aux := aux + 'DgSV4wCU/GDgd)WfX eNDiXR5i3yzL iol CHynbv5DIx4c80x00JzS003dK 6jj 3RtBCCM hxsHGJ6i ' + #10;

aux := aux + 'tzsftHv+gqUn+BO0sstgdMi SOtb T+wOdebz1rW/Zf7SBbl 6NP3V 7Z FBPu7x5BBP+3+33qdfhXkrlyl ' + #10;

aux := aux + 'trrbV+dRm53NSFQI L EvakfI5yryx X EWENN7E5CRz+JRUT+SeZr7euONIviOy2El 1 zuUAMVFDV Fv ' + #10;

aux = aux + 'lulqC6qadDgiMgrA/J6Croj TzrzNz9bTaPvTNSQBOMAUsV PONgaal g 1STkimryD/mvH2q2umLJ1 ' + #10;

aux = aux + '6RU+4tx1bNjrzp6Ntl KiapupZmqUwXZDEJUBGSMIx1wFzH46Cru/Jaitk c3BI TzKIHAFY /rfWCry ' + #10;

aux ;= aux + '8Y URw+6I PxK/4h/+UyW4171zxcf 3ckRFd/M z6hT3HNH3V OurK 1gOSpRy TS fOY puK cN/lisMvo/R ' + #10;

aux := aux + 'FXzn8lynKmkblcvHvXzw0dvWgQopfho7etHDR29aB Cil +Gjt60cNHb10EK K X 4a03rRw0dv\WgQopf ' + #10;
aux ;= aux + 'ho7etHDR29aBCil+G;jt60cNHb10EK K X 4a03rRw0dvWgQopfho7etHDR29aB Cil +Gjt60cNHb10EK ' + #10;

aux := aux + '‘KX4a03rRw0dvWgQopfho7etHDR29aBCil+Gjt60cNHb10G5rnOnPDR29a0Gjt60NI | Extgew50aX * + #10;

aux := aux + 'KjlUCtguFO8ds+FbZaf abppuC3Fagfxi EjAaS3l1/Y /91h/DR29a0G;jt61K LaV 5McXjUt6edpWnl ' + #10;

aux ;= aux + 'JPBAJpA7BBH/AK gvX P202I pKvdGnpL nhy2p8z2W TcNHb104203rV n3rfhl/QY pndpmUviAX X SIKKX ' + #10;
aux ;= aux + '3AIH8GW+Sf3gA pxw0dvWjho7etV zaZ 7IrpSUOONY 1BuK cN/1ijho7etOG2kbBy9ai m//9k= " + #10;

aux 1= aux + #10 + '-320137920059543 ' + #10;

aux := aux + 'Content-type: image/jpeg;name=cyclops.jpg;charset=iso-8859-1 ' + #10;

aux ;= aux + 'Content-id: <cyclops,jpg>" + #10;

aux := aux + 'Content-disposition: inline;filename=cyclopsjpg ' + #10;

aux := aux + 'Content-transfer-encoding: base64 ' + #10 + #10;

/llogo cyclops

aux := aux + '/9j/4AAAQSKZIRgABAQAAAQABAAD/2wBDAAgGBgcGBQgHBwWcICQgK DBQNDASL DBKSEWSUHRofHhOa ' +
#10;

aux := aux + 'HBwgC4nl ClslixwcK Dcpl DAXNDQOHyc5PTgyPCAzZNDL/2wBDAQkJCQWLDBgNDRgylRwhMjlyMjly ' + #10;

aux ;= aux + 'MjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjlyMjL/IWAARCABLAHgDASIA ' + #10;

aux = aux +
'AhEBAXEB/SBQAHAAAAQIDAQEAAAAAAAAAAAAAAAUEBGEDCACC/8QAPRAAAGEDAQUFBAGCCWAAAAAA ' + #10;

aux := aux + 'AQIDAAQRBQY SITFhEyJBUXEHFUK BFDIDUNK RsdFUoRckMzREV X OCk8HW/8QAGIEAAGMBAQAAAAAA
'+ #10;

aux = aux +
'AAAAAAAAAWQAAQUGAT/EADARAAEDAGQEAWCFAAAAAAAAAAEAAGMEEQUSITETQVHWIJKBBhQjY XGR ' + #10;

aux := aux + 'oRUzscHR/90ADAMBAAIRAXEAPWDN+iitkEEXK14Y 2dzyV Rk1F6A SbhBa8V ndI 8K t+ 7LxQoJdTXe ' + #10;

aux = aux + 'k+GFWSfixT+02j| Cw2k SRr4JGB+dlyV zGGwF1tU+BzyszvOX +V 5mkMKkjbschO3kozW33fefwk/8A ' + #10;

aux ;= aux + xmvSGmjtiUabtL dvumRUNaG1SwiOX 1SDePDI kLfpQ/f3nys7+yY/QAW+eY A+n+rzpddom3ZI12Rv] ' + #10;

aux := aux + 'hg18FSOY r0b3xpn+ZQHgV JUUS2FI qCidkhjuEl 7siHw+VWFCR52EI ZwRr/2ZQ499CV 5zglirbe? ' + #10;

aux 1= aux + 'L IKxezl WPP2b8vkaS32931hlinQPGPjjO8P3ppl RG/Y 6rNnwepgvnabDny SyiskY rFGSSKKKKIiKK * + #10;

aux ;= aux + 'KKii+4Y nnmSKNSzucK B4AmvQdJOpNK gEUI 3rgQDtZPL oOIU/Z+eG31mCSZga8QCeQIGBTNX IfjEb2 ' + #10;

aux = aux + 'Ni4ZXGIZx8X QdK RgmySOET dua3M L TO0ObgmU3cNA OffzU/V NfttM Bjh3L g68TnK J6+ZpAtzrWOU5 ' + #10;

aux := aux + 'hR3kUZY ouFRB16etl zxNX 3R7cW+ 21tEFElyA8jDm2TwHYFEZBHCNBCcIV k4tjV Q5t72B2HL 16qL B ' + #10;
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aux := aux + 'sda X NxgL NuDvtGoCr/uJgFb6Z s8ddtbWTUpGLGY iWX G6a8DjvY 88A8K 1bSewixcvpOuwWzgcgAy ' + #10;

aux ;= aux + '2jDgWPNOqunnRgIxGpWZ SsnNpJX b8tFOPB 7INidSi aSzuJWEqdzsL wSKnUc8/PNUL al. 2abQbG2tz ' + #10;

aux := aux + 'gInfRT2ULDLRFhIEzzZZSMY HDPE86oekareaNgMN7Y TtBCRNIX U4+X of KutL CAttotnY ZnCyW9r7hj ' + #10;

aux = aux + fUHITY'Y1/WuWrpgzCnte6TiRuNi CNuwtiL K/y6EdFzGu2FyFAaztnbxY gjPSGm1ptBptzFvSSIRX ' + #10;

aux := aux + '5SMrgsp9CK g+0ekyaFtFf6ZIwZraY pvDkw8D+WKV 10PusEj Q5gtfomocY g4jq7M OhV 8uNEOWIE8a " + #10;

aux ;= aux + 'pusOElu3d+Y gs6joNzY bOgHawD7RfD1FRNP1K 502Y yWOm6TwY EZDeogzWmlinlgF7A0b8i0QypoQ ' + #10;
aux := aux + 'aplnhPh8Q/K Z4tBWNtI OG/gNu+7gnUV cNROS21CA 3enSl zHIO6eDfLWNV 0aGSGQxylUdTgg3Aimo * + #10;
ax := aux + 'pWyDTdZdTSSUSGbUHY Y rX RRRRUgvgNHKkCoplL HkBzrMispwwI Pkan6M FF5vE4cK dOZgV gFmbjMi ' + #10;
aux ;= aux + ‘‘'wBovMedaM OHulpjMw3IO3yQX TBr8pSOvRNIGPdoy T3ErzxgV'Y gjBHhV 20a7MIjbTK RVRd38gypR ' + #10;
aux := aux + 'olMSaT GLKn3n97m/1G/WtFM 9asWtL xnGTFId5WOfCl IXBUE9GAOY CFkc66f9l Al/o60ppGhiJAcO ' + #10;

aux ;= aux + 'eXaNxrnXQdndT2jvLINMIWmkJI7xHIUHMx5AV 1JY R22yOx9ut7L DHFpOMgmdThSyoA2PPIBENNCX7 ' + #10;
aux := aux + "Tygwsp26uJ2596pymHiL jsufPadiJ7 TNV WMALIHI59imapFMNd1IW41z2W7vU7pszX MhkPKM 8gOgHA ' + #10;
aux ;= aux + 'elL66GliMUDI3bgAfY JixuSUUUUUdeK dp2gX Gm3Akhbgfrl T3WHUVaZY NN2gRZFVZMcQMb69D0g ' + #10;

g

3

= aux + 'nQ2005xFGznoK 32dzL pl 8k2530PFG5HpQpaZxHEboegepK OR/BISTDUONzCzaentp968DNVAY Ktj ' + #10;
aux + 'mCKK+9W1STVLoTSIqY G6gqOQoq8Y dlGhdL zcPiO4flvol6ndY EcCKf2N5HdogM 2L gD4vj 90tV +sg ' + #10;
aux + 'keqeo619K/M3Ucwl ZY hILFWC7skufrDekHXY /Wten3V/okzl LdZoZProRVA9QRYNR7XWGRQIynaq ' + #10;

aux := aux + '0GINvDI6ZWXM E/CCBwiuv3TWw+KhxDxNdlceXf8ASTCIGNYPF2pkl/pGghdHItQOaX TY 3vQ8hSiw ' + #10;

aux := aux + 't9Dj2yt4L 2cnSOLUT S| SevjjgziPagkywdgudl NOFMvUI 6Y as3DtUSSnykpvZ-+dol jdcHOK I T ' + #10;
aux + '0jicSChdN 11FBHoezemDsPOWN20N 7K 76K 3X PxevGufPaT 7QH2vv0t7QPFpduT 2aNzkbkX biry+dl * + #10;

:

aux := aux + "7TmwM5RZb65Y IMKICWCjyHHhUf3LEf8VXx/BXP4f 7GV FHK Z3+N/UkafndalL 66N4sNAktZwcZxTcaGW ' + #10;
aux := aux + 'c/1hVj8GK8T8qlW+i26Atl zy4PAV+dbkeEV bzbL b6oL gmNvNJI7SxnuyRGndHNicAU2t9HtOK 77PM * + #10;

aux 1= aux + '45h0C1Ju7K 2TcMgBV +yh45pRdavcSsVidiiHJUOPZpORUNCOGX 4j+g27+v2Qs00p80gTesVALL C ' + #10;

aux ;= aux + 'ucsPsosA D1qu3dwbgdaV ubHI5dK OliedY rOrcQkqtDoObBGihbHrzRRRRSCMIiiiiooisSNY ogKLe ' + #10;

aux := aux + '15cxKFSeRVHIBUV S 1g9UAGQN; 7yil 1IFGZUzM 8ryPV UMBTUE2TW5V A30Y mPi SOdf Xvxv4AWH+{70n ' + #10;
aux ;= aux + 'opgY NVtoDygGCM8k1k1g5K 4] WK MnxV eNQ5dQUSk3Z J3ZfI mal FClg55fO8n1V 2xMbsEZNFFFLK 6K ' + #10;

aux ;= aux + 'KKKIiiKKKKii//9k=" + #10;
aux ;= aux + #10 + --320137920059543-- ' + #10;

geraHTML := aux;
end;

1
procedure TfrmMai |l er.btnSendClick(Sender: TObject);
var
Aux : string;
begin
if not(frmMaillerConfig.itsAlreadyRead) then
begin
frmMaillerConfig.ShowModd;
end;

if NMSMTP1.Connected then
NMSMTP1.Disconnect;

NMSMTPL.Host :=frmMaillerConfig.hostname;
NMSMTPL.Userld := frmMaillerConfig.username;

NMSMTP1.Connect;

NMSMTPL1.EncodeType := uuMime;
NMSMTP1.SubType := mtHtml;

NMSMTPL1.PostMessage.FromAddress  := frmMaillerConfig.edtMail User.Text;

NMSMTP1.PostMessage. ToAddress. Text ;= edtTo.Text;

NMSMTP1.PostMessage.Body.Text ;= geraHtml(mmMessage. Text);
NMSMTP1.PostM essage. Subject := edtSubject.Text;
edtSend.Text := 'Enviando e-mail, aguarde...;
NMSMTPL1.SendMail; //Envio do e mail;
edtSend.Text := 'email enviado’;
Timerl.Enabled := true;
NMSMTPL.Disconnect;
end;
1
/lit’s executed when a smtp error ocours
procedure TfrmMailler.smtpError(Sender: TObject; Error: Integer;
Msg: string);
begin

end;

showMessage( 'Error: ' + msg);
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I
procedure TfrmMailler.smtpAfterSend(Sender: TObject);

begin
end;
1
procedure TfrmMailler.smtpBeforeSend(Sender: TObject);
begin

end;
1
procedure TfrmMailler.smtpSendProgress(Sender: TObject; Percent: Word);

begin

end;
1
procedure TfrmMailler.Config2Click(Sender: TObject);
begin

frmMaillerConfig.ShowModal;
end;
1
procedure TfrmMailler.NewMail 1Click(Sender: TObject);
begin

mmMessage. Text :=";

edtTo.Text :=";

edtCC.Text :=";

edtSubject. Text ;= ",

IbAtached.Clear;
end;

showM essage( SekSM TP.replyString);

procedure TfrmMailler.scbThumbsM ouseUp(Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);

begin
end;
Il

procedure TfrmMailler.imageM ouseUP(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
begin

end;

(sender as TCyclopsimage).Hint := IntToStr((sender as TCyclopslmage).imageNumber);

procedure TfrmMailler.NM SM TP1SendStart(Sender: TObject);

begin
NMSMTP1.FinalHeader.Clear;
NM SMTP1.FinalHeader.add('Content-Type: multi part/rel ated; boundary=320137920059543; charset=iso-8859-1');
NMSMTP1.FinaHeader. Add('This message is in Mime format’);

end;

procedure TfrmMailler. Timer1Timer(Sender: TObject);
begin
Timerl.Enabled := fase;

edtSend.Text := ",
end;

end.

I

unit UMaillerOptions;
interface
uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls;

type . .
TfrmMaillerConfig = class(TForm)
Labell: TLabel;
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Label2: TLabel;

Label3: TLabel;

Label4: TLabel;

edtHostName: TEdit;

edtUserName: TEdit;

edtMailUser: TEdit;

edtPassword: TEdit;

btnApply: TButton;

btnOk: TButton;

btnClose: TButton;

procedure FormShow(Sender: TObject);
procedure btnApplyClick(Sender: TObject);
procedure edtHostNameChange(Sender: TObject);
procedure edtUserNameChange(Sender: TObject);
procedure edtMail UserChange(Sender: TObject);
procedure edtPasswordChange(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure btnCloseClick(Sender: TObject);
procedure btnOkClick(Sender: TObject);

private
/latributes
anyChange : boolean;
fd :TStringList;
pHostName : gtring;;
pUserName : string;
pMailUser : gtring;;
pPassword : gtring;;
/Imethods
procedure loadOldConfiguration;
procedure saveCurrentConfiguration;
function existsConfFile: Boolean;
public

functionitsAlreadyRead: Boolean;

published
property hostname :string readpHostName;
property username :string readpUserName;
property mailuser :string readpMailUser;
property password :string readpPassword,;

end;

Vﬁ’rmMaiIIerConfig: TfrmMaillerConfig;
implementation

{$R *.dfm}

{ TForm1}

I
function TfrmMaillerConfig.itsAlreadyRead: Boolean;

begin

result ;= (pHostName <> ") OR (pUserName <> ") OR (pMailUser <> ") OR (pPassword <> ");

end;
I
procedure TfrmMaillerConfig.loadOldConfiguration;

begin
if existsConfFilethen
begin
fd.L oadFromFile(ExtractFilePath(Application.ExeName) + 'mailler.conf’);
edtHostName. Text := fd.Stringg0];
edtUserName. Text := fd.Strings[1];
edtMailUser. Text := fd.Stringg2];
edtPassword.Text := fd.Stringg3];
end;

end;
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1
procedure TfrmMaillerConfig.saveCurrentConfiguration;

begin
if existsConfFile then
Deleterile(ExtractFilePath(Application.ExeName) + 'mailler.conf*);
fd.Clear;
fd.Add(edtHostName.Text);
fd.Add(edtUserName. Text);
fd.Add(edtMail User.Text);
fd.Add(edtPassword.Text);
fd.SaveT oFile(ExtractFilePath(Application.ExeName) + 'mailler.conf);
end;
1
function TfrmMaillerConfig.existsConfFil e Boolean;

begin

end;
1
procedure TfrmMaillerConfig.FormShow(Sender: TObject);
begin

anyChange := fasg;
/lcreate the .conf file manipulator
fd := TStringList.Create;
IIverify if the conf file was already read
if not itsAlreadyRead then
loadOldConfiguration;
end;
1
procedure TfrmMaillerConfig.btnApplyClick(Sender: TObject);
begin
if anyChange then
begin
saveCurrentConfiguration;
pHostName := edtHostName. Text;
pUserName := edtUserName. Text;
pMailUser := edtMailUser. Text;
pPassword := edtPassword.Text;

result := FileExists(ExtractFilePath(Application.ExeName) + 'mailler.conf’);

end;
Sdf.Close;
end;
1
procedure TfrmMaillerConfig.edtHostNameChange(Sender: TObject);
begin

anyChange := true;

end;
1
procedure TfrmMaillerConfig.edtUserNameChange(Sender: TObject);
begin

anyChange := true;

end;

1
procedure TfrmMaillerConfig.edtMail UserChange(Sender: TObject);
begin

anyChange := true;

end;
1
procedure TfrmMaillerConfig.edtPasswordChange(Sender: TObject);
begin
anyChange := true;
end;
1
procedure TfrmMaillerConfig.FormCreate(Sender: TObject);
begin
pHostName ="
pUserName
pMailUser ="
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pPassword ="
end;
1
procedure TfrmMaillerConfig.btnCloseClick(Sender: TObject);
begin

Sdf.Close;
end;

procedure TfrmMaillerConfig.btnOkClick(Sender: TObject);
begin
if anyChange then
begin
saveCurrentConfiguration;
pHostName := edtHostName. Text;
pUserName := edtUserName. Text;

pMailUser := edtMailUser.Text;
pPassword ;= edtPassword.Text;

end;
end;

end.

1

unit UMiniView;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Contrals, Forms,
Diaogs, Menus,UPaintBoxEx, ExtCtrls, UCyclopsimage, ComCirls, ToolWin;

type

TMiniView = class(TForm)
MainMenul: TMainMenu;
PopupMenul: TPopupMenu;
sbMiniView: TStatusBar;
procedure FormCreate(Sender: TObject);
procedure FormResi ze(Sender: TObject);
procedure FormShow(Sender: TObject);

private

public
im_miniView : TCyclopsimage;
end,

var
MiniView: TMiniView;

implementation
{$R *.dfm}

procedure TMiniView.FormCreate(Sender: TObject);
begin

im_miniView := TCyclopslmage.Create(self);
im_miniView.Parent := slf;

im miniView.Top:=0;
im_miniView.Left :=0;
im_miniView.Width := Self.ClientWidth;
im_miniView.Height := Self.ClientHeight;
im_miniView.Stretch := true;
end;
1
procedure TMiniView.FormResize(Sender: TObject);
begin
im_miniView.Width := Self Width;
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im_miniView.Height := self.Height;

sbMiniView.Panelg 3].Text := IntToStr(self.Width);
sbMiniView.Panelg[5].Text := IntToStr(slf.Height);

end;

1

procedure TMiniView.FormShow(Sender: TObject);

begin

sbMiniView.Panelg 1].Text := IntToStr(im_miniView.imageNumber);
sbMiniView.Panel9[3].Text := IntToStr(self.Width);
sbMiniView.Panelg[5].Text := IntToStr(self.Height);

end;
I

end.

1

unit UPaintBoXEX;

interface
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Didogs,
VectorGraphicsListLibrary, VectorGraphicsNodel ibrary, ExtCtris,LineLibrary,
stdctrls,clipbrd,ImageLibrary, UCyclopslmage, comCtrls;

type
TPilotOrient = (tSagital, tCoronal);

TDrawingState = (dsNotDrawing, dsNewFigure, dsStretchCorner, dsTrandate);

TMagnify = (mag100,mag200,mag400);

TPaintBoxEx = class(TPaintBox)

private
contResize
comBorda
corDaBorda
espessuraDaBorda

fShowl mageNumber

imagemDeFundo
ferramenta
estadoDoDesenho
lisaDeFiguras
figuraCorrente
//desenhada.

refOwner

pontoBase

widthAnterior
redimencionamento
heightAnterior

widthOrigina
daimagem
heightOrigina

fShowCurrentPosition
flimageDest

fShowMagOnCanvas
imMagnify
fMagnifyLevel
fmagnifyWidth
destroyEdit

texto
/lobjetos externos
fDestinationPanel
flmageNumber
fwcC

. Integer;
: Bool;
: TColor;

: integer;

: boolean;
: TCyclopsimage;
: TDrawingTool;
: TDrawingState;
: TVectorGraphicsList;
: TVectorGraphicsNode;

: TComponent;
: TPoint;

: Integer;
: Integer;
: Integer;

: Integer;

: boolean;
- TImage;

: Boolean;
: TImage;
: Integer;
:integer;
. bool;
: TEdit;

: TStatusPanel;

: TStatusPanel;
: TEdit;
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Www : TEdit;
/latributos do piloto
/I pilotOrient : TPilotOrient;
Il pilotRef . Integer;

/latributo para ateracao de window
aterandoWindow : boolean;

M
ImageDesignHeight: INTEGER;
ImageDesignWidth : INTEGER,;
MagnifierShowing : BOOLEAN;
BackupBitmap: TBitmap; // [anme]

I
functioncal culaExpansaoX() : redl;

function calculaExpansaoY () : real;

PROCEDURE WmEraseBkgnd(VAR Msg: TWmEraseBkgnd); MESSAGE Wm_EraseBkgnd;
public

redesenhar . boolean;

constructor Create(AOwner : TComponent); override;
destructor Destroy; override;

procedure atualizaDesenho();
procedure reposiciona();
procedure desenhaSelecao();
procedure setalmagem(im : TCyclopsl mage);
procedure setaBorda(Borda : Boal);
procedure setaEspessuraBorda(espessura : Integer);
procedure desenhaBorda;
procedure escreveNumero;
functionmergeScheme: TBitmap;
procedure rotate(orientation: OrientationType);
procedure MouseDown(Button: TMouseButton; Shift: TShiftState; X, Y: Integer); override;
procedure MouseMove(Shift: TShiftState; X, Y: Integer); override;
procedure MouseUp(Button: TMouseButton; Shift: TShiftState; X, Y: Integer); override;
procedure Paint; override;
procedure Resize; override;
procedure desenhaRetangulo(x,y : Integer);
procedure desenhaRetangul oArredondado(x,y : Integer);
procedure desenhaElipse(x,y : Integer);
procedure desenhaCirculo(x,y : Integer);
procedure desenhalinha(x,y : Integer);
procedure selecionaFigura(x,y : Integer; Shift: TShiftState);
procedure desenhaTexto(x,y : Integer);
procedure apagaSel ecionados;
procedure apagaTodos;
procedure mostraLupa(X,y : Integer);
procedure setalupa;
procedure changePalette;
procedure alteraWindow(x,y : integer);
published
property image : TCyclopsimage read imagemDefundo write setal magem;
property tool : TDrawingTool read ferramenta write ferramenta;
property beBordered : Bool read comBorda write setaBorda;
property borderColor : TColor read corDaBorda write corDaBorda;

property borderWidth : Integer read espessuraDaBorda write setaEspessuraBorda;

property ShowCurrentPosition : boolean
read fShowCurrentPosition
write fShowCurrentPosition
default false;
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property showlmageNumber : boolean
read fShowl mageNumber
write fShowlmageNumber
default true;

property DestinationPanel : TStatusPanel
read fDestinationPanel
write fDestinationPanel;
property ImageNumber : TStatusPanel
read flmageNumber
write flmageNumber;

property refWwW : TEdit
read fww
write fWW;
property refWC : TEdit
read fwcC
write fWC;
property MagnifyLevel : Integer
read fMagnifyLevel
write fMagnifyLevel
default 2;
property magnifyWidth : Integer
read fmagnifyWidth
write fmagnifyWidth
default 100;
property ShowMagOnCanvas : Boolean
read fShowMagOnCanvas
write fShowMagOnCanvas
default false;
property ImageDest : TImage

read flimageDest
write fimageDest;

end;
implementation

{
constructor TPaintBoxEx.Create(AOwner : TComponent);
begin

redesenhar ;= fdse;

/lcriaumalista de figuras que contera todos os objetos gréficos desenhados

listaDeFiguras := TVectorGraphicsList.Cregte;
inherited Create(AOwner);

estadoDoDesenho := dsNotDrawing;
refOwner := AOwner;

corDaBorda := clRed;
espessuraDaBorda ;= 1;

contResize := 1,

/lcriaalupa

imMagnify := TImage.Create(AOwner);

imMagnify.Parent := AOwner as TWinControl;

imMagnify.Visble := fase
imMagnify.Stretch := true;

MagnifyLevel :=2;

magnifyWidth := 200;

/

=

destroyEdit := falsg;
showlmageNumber ;= true;
end;

{
destructor TPaintBoxEx.Destroy;
begin
inherited Destroy;
ligaDeFiguras.Free;
imMagnify.Free;
imMagnify := nil;
end;
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{Indica para 0 componente que ele deve se posicionar sobre aimagem}
procedure TPaintBoxEx.reposiciona();

begin
widthAnterior = Width;
heightAnterior := Height;

top := imagemDeFundo.Top;
Width := imagemDeFundo.Width;
Left := imagemDeFundo.L eft;
Height := imagemDefFundo.Height;

end;
}
//seleciona os objetos
procedure TPaintBoxEx.desenhaSel ecao;
var
cont . Integer;
figura :TVectorGraphicsNode;
begin
for cont := 0 to listaDeFiguras.Count -1 do
begin
figura := listaDeFigurag cont];
if figura. Selected then
BEGIN
figurawriteArea:= TRUE;
figuraDrawHandles(Canvas,clAqua,clAqua4);
END;
end,
Paint;
end;
E)rocedure TPaintBoxEx.setalmagem(im : TCyclopsimage);
begin
imagemDeFundo := im;
reposiciona;
widthOrigina := imagemDeFundo.Width;
heightOriginal := imagemDeFundo.Height;
end;
}
procedure TPaintBoxEx.setaBorda(Borda : Boal);
begin
comBorda := Borda;
Refresh;
desenhaBorda;
end;

{ }
procedure TPaintBoxEx.setaEspessuraBorda(espessura: Integer);
begin

espessuraDaBorda := espessurg;

Refresh;

desenhaBorda;
end;

procedure TPaintBoxEx.desenhaBorda;
var
corAntiga : TColor;
espessuraAntiga : Integer;
offSet : integer;
begin
if comBorda then
begin
Canvas.brush.color := cINone;
Canvas.brush.Style := bsClesr;
Canvas.pen.mode := pmCopy;
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espessuraAntiga := Canvas.pen.Width;
corAntiga := Canvas.Pen.Color;

Canvas.pen.Width := espessuraDaBorda;
Canvas.Pen.Color := corDaBorda;

offSet := espessuraDaBordamod 2;
Canvas.Rectangle(off Set, off Set, width - offSet, height - offSet);

Canvas.Pen.Color := corAntiga;
Canvas.pen.Width := espessuraAntiga;

end;
end;

{ }
HITHHIHITTIIEY ENTOS SOBRESCRITOS DE TPRantBox//HHHHTHTHITTIHIIT

{ }
procedure TPaintBoxEx.MouseDown(Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin

Hide;

/Idefine thew current image
ImageNumber.Text := IntToStr(imagemDeFundo.imageNumber);

pontoBase := Point(x,y);
Canvaspen.mode := pmNotXor;
Canvas.brush.color := cINone;
Canvas.brush.Style := bsClear;
Screen.Cursor := crCross,
RestrictCursorToDrawingArea(self);

if destroyEdit then
begin

end;

desenhaTexto(x,y);

/lcaso o botao esquedo do mouse tenha sido clicado
if button = mbLeft then

begin

case ferramenta of

dtRectangleTool . desenhaRetangulo(x,y);
dtRoundRectangleTool : desenhaRetangul oArredondado(x,y);
dtEllipseTool : desenhaElipse(xy);
dtCircleTool : desenhaCirculo(x,y);
dtLineTool : desenhaLinha(x,y);
dtSelectTool : selecionaFigura(x,y,Shift);

I dtTextTool : desenhaTexto(x,y);
dtMagnify : setal_upa;
dtWindowTool :begin

aterawWindow(x,y);
aterandoWindow := true;
end;
else
end;
if ferramenta = dtTextTool then
begin

destroyEdit := true;

texto := TEdit.Create(Owner);
texto.Parent := Parent;
texto.Top :=y;

texto.Left ;= x;
texto.SetFocus,

/Iseta a ferramenta default
tool := dtSelectToal;
end;
end;
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/lcaso o botao direito do mouse tenha sido clicado
if button = mbRight then
begin

end;
end;

{ }
procedure TPaintBoxEx.MouseMove(Shift: TShiftState; X, Y: Integer);

var
TrandateVector : TPoint;
begin
if ferramenta = dtMagnify then
begin
IF MagnifierShowing then
mostral upa(x,y);
exit;
end;

if ferramenta = dtWindowTool then

n
if aterandowWindow then

alterawindow(x,y);
end;
if estadoDoDesenho = dsNewFigure then
begin

Canvas.Brush.Style := bsClear;
Canvas.Pen.Mode := pmNotXor;

I Eraseliiini
Ilapaga a figura anterior
figuraCorrente.DrawFigure(Canvas);

s e
/Idesenha a novafigura
figuraCorrente.PointB := Point(x,y);
figuraCorrente.DrawFigure(Canvas);

Canvas.Pen.Mode := pmCopy;
end;

if (estadoDoDesenho = dsTrandate) then

begin
/I XOR to remove old figure
Canvas.Pen.Mode := pmNotXOR;
listaDeFiguras.DrawSel ectedFigures(Canvas);

/I draw figure at new position

TrandateVector := SubtractPoints(Point(X,Y), PontoBase);
listaDeFiguras. Trand ateSel ectedFigures(Trand ateV ector);
listaDeFiguras.DrawSel ectedFigures(Canvas);

//DrawingBasePoint := NewPoint;

PontoBase := Point(X,Y);

Canvas.Pen.Mode := pmCopy
end;

[lIshow current pasition on referenced statusPanel
DestinationPand. Text ;= IntToStr(X) +'@' + IntToStr(Y);

[Ishow current HU value at mouse position
/IDestinationPanel. Text := inttostr(imagemDeFundo.pixel Valuely,x]);;

end;

{ }
procedure TPaintBoxEx.MouseUp(Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
if ferramenta = dtWindowTool then
aterandoWindow :=false;

if ferramenta = dtMagnify then
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begin
MagnifierShowing := FALSE;
Screen.Cursor := crDefaullt;

imagemDeFundo.Picture.Graphic := BackupBitmap; // Restore base image // [anme]

if (BackupBitmap <> nil) then // [anme]
BackupBitmap.Free;
end;
llimMagnify.Visible := false;
if estadoDoDesenho = dsNewFigure then
begin

estadoDoDesenho := dsNotDrawing;
figuraCorrente.PointB := Point(x,y);
figuraCorrente.writeArea := true;

if ferramenta <> dtLineTool then //no caso da linha pode ser dos dois lados
figuraCorrente.StandardizeOrder;

listaDeFiguras. SetSel ectedFlags(Fal se);
listaDeFiguras.Add(figuraCorrente);

listaDeFiguras. SetSel ected| ndex(listaDeFiguras.Count- 1);
listaDeFiguras.DrawAllFigures(Canvas);

figuraCorrente := nil;

end;
if estadoDoDesenho = dsTrandate then
begin
RePaint;
listaDeFiguras.DrawSel ectedFigures(Canvas);
desenhaSel ecao;
end;

Screen.Cursor := crDefault;
estadoDoDesenho := dsNotDrawing;
RemoveCursorRedtrictions;

Show;

end;

procedure TPaintBoxEx.Paint;
begin

listaDeFiguras.DrawAllFigures(Canvas);
desenhaBorda;

escreveNumero;

end;

/leste método é invocado toda vez que o componente é redimencionado
procedure TPaintBoxEx.Resize;
begin
inherited Resize;
if contResize =2 then
begin
atualizaDesenho;
contResize := 1;
end else
if contResize= 1 then
contResize ;= 2;

//desenhaSel ecap;
end;

{
procedure TPaintBoxEx.desenhaRetangulo(X,y : Integer);
begin
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{ Canvas.pen.mode := pmNotXor;
Canvas.brush.color := cINone;
Canvas.brush.Style := bsClear;}

figuraCorrente := TRectangleNode.Create(self.Canvas.pen.Col or,
sdlf.Canvas.Pen.Style,
self.Canvas.Pen.Width,
Point(x,y), Point(x,y));

estadoDoDesenho := dsNewFigure;
end;

}
procedure TPaintBoxEx.desenhaRetangul oArredondado(x,y : Integer);
begin
figuraCorrente := TRoundRectangleNode.Create(self.Canvas.pen.Color,

self.Canvas.Pen.Style,
self.Canvas.Pen.Width,
Point(x,y), Point(x,y));
estadoDoDesenho := dsNewFigure;
end;
{ : - }
procedure TPaintBoxEx.desenhaElipse(x,y : Integer);
begin
figuraCorrente := TEllipseNode.Create(self.Canvas.pen.Color,
self.Canvas.Pen.Style,
sdlf.Canvas.Pen.Width,
Point(x,y), Point(x,y));
estadoDoDesenho := dsNewFigure;
end;
{ }
procedure TPaintBoxEx.desenhaCirculof,y : Integer);
begin
figuraCorrente := TCircleNode.Create(self.Canvas.pen.Color,
self.Canvas.Pen.Style,
sdlf.Canvas.Pen.Width,
Point(x,y), Point(x,y));
estadoDoDesenho := dsNewFigure;
end;
{ }
procedure TPaintBoxEx.desenhaLinha(x,y : Integer);
begin
figuraCorrente := TLineNode.Create(self.Canvas.pen.Color,
saf.Canvas.Pen.Style,
sdlf.Canvas.Pen.Width,
Point(x,y), Point(x,y));
estadoDoDesenho := dsNewFigure;
end;
{ : }
procedure TPaintBoxEx.desenhaTexto(x,y : Integer);
begin
figuraCorrente := TTextNode.Create(self.Canvas.pen.Color,
sdlf.Canvas.Pen.Style,
self.Canvas.Pen.Width,
Point(texto.L eft,texto. Top),
Point(texto.Left + texto.Width,texto.Top + texto.Height),
texto. Text);
texto.Destroy;

destroyEdit := falsg;
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estadoDoDesenho := dsNotDrawing;
/I figuraCorrente.writeArea := true;
listaDeFiguras.SetSel ectedFlags(Fal se);
listaDeFiguras. Add(figuraCorrente);
listaDeFiguras.SetSel ected| ndex(listaDeFiguras.Count - 1);
listaDeFiguras.DrawAllFigures(Canvas);
figuraCorrente := nil;
Screen.Cursor := crDefaullt;

estadoDoDesenho := dsNotDrawing;
RemoveCursorRestrictions;

end;

{ }
procedure TPaintBoxEx.selecionaFigura(x,y : Integer; Shift: TShiftState);
begin

listaDeFiguras.Sel ectFigures(Shift,x,y);

if (listaDeFiguras.SelectedrigureCount > 0) then
begin
desenhaSelecan;
estadoDoDesenho := dsTrandate;
end else
begin
if (comBorda) then
setaBorda(false)
dse
setaBorda(true)
end;
end;

{
Ilapaga todas asfiguras que estao selecionadas
procedure TPaintBoxEx.apagaSel ecionados;

begin
listaDeFiguras.DeleteSel ectedFigures;

RePaint;
end;
{ } _
{ Métodos Privados

}

{ }
function TPaintBoxEx.ca culaExpansaoX : redl;
begin

/lorigemCorrente : TPoint;

/IdestinoCorrente : TPoint;

result := Width / widthAnterior;

end;

{
function TPaintBoxEx.ca culaExpansaoY : red;
begin

end;

result := Height / heightAnterior;

{
procedure TPaintBoxEx.atualizaDesenho;
begin
if redesenhar then
begin
listaDeFiguras.Scal eAll Figures(ca culaExpansaoX ,cal culaExpansaoY);
listaDeFiguras.DrawAllFigures(Canvas);

heightAnterior := Height;
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widthAnterior := Width;

end,
end;
{ }
procedure TPaintBoxEx.apagaT odos;
begin
listaDeFiguras.Clear;
RePaint;
end;
{ }
function TPantBoxEx.mergeScheme: TBitmap;
var
mergedBitmap :TBitmap;
begin

/lcriae dimenciona o bitmap original

mergedBitmap := TBitmap.Creste;
mergedBitmap.Width := widthOrigind;
mergedBitmap.Height := widthOriginal;
clipboard.Assign(imagemDeFundo.Picture. Bitmap);
mergedBitmap.Assign(clipboard);
mergedbitmap.Canvas.CopyMode := cmMergeCopy ;
listaDeFiguras.DrawAllFigures(mergedBitmap.Canvas);

mergeScheme := mergedBitmap;

end;

{
procedure TPaintBoxEx.rotate(orientation: OrientationType);
var

begin
bmp := Thitmap.Creste;
bmp.Assign(imagemDeFFundo.Picture.Bitmap);

bmp : TBitmap;

if ((orientation = Ottop) or (orientation = Otbottom)) then
imagemDeFundo.Picture.Bitmap.Assign(flip(bmp));

if (orientation = OtLeft) then
imagemDefFundo.Picture. Bitmap.Assign(Rotatel eft(bmp));

if (orientation = Otright) then
imagemDeFundo.Picture.Bitmap.Assign(RotateRight(bmp));

end;

E)rooedureTPai ntBoxEx.mostral upa(x,y : Integer);
var
AresRadius  : INTEGER,;
Magnification : INTEGER,;
ModifiedBitmap: TBitmap;
xActua . INTEGER;
yActua  : INTEGER;

{ recS : Trect;
recD  :TRect;
zoom  : integer;
}
begin
xActua := MulDiv(X, imagemDeFundo.Picture.Bitmap.Width, imagemDeFundo.Width);
yActua := MulDiv(Y, imagemDeFundo.Picture.Bitmap.Height, imagemDeFundo.Height);

Magnification := MagnifyLevel;
AreaRadius := ROUND(magnifyWidth / Magnification);
ModifiedBitmap := TBitmap.Create;
WITH ModifiedBitmap DO
BEGIN
Assign(BackupBitmap); // Make acopy of the "base" image // [anme]

/I Single-pixel border when requested
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Canvas.Brush.Color := clBlack;

Canvas.Pen.Color := ColorDidog.Color;

Canvas.Pen.Style :=psSalid;

/I Outline for magnifier to help contrast between magnifier

/I and any image.

Canvas.Rectangle (xActual - AreaRadius* Magnification-1,
yActual - AreaRadius* Magnification-1,
xActual + AreaRadius* Magnification+1,
yActual + AreaRadius* Magnification+1);

Canvas.CopyMode := cmSrcCopy;
Canvas.CopyRect(Rect(xActual - AreaRadius * Magnification,
yActual - AreaRadius* Magnification,
xActua + AreaRadius* Magnification,
yActual + AreaRadius* Magnification),

BackupBitmap.Canvas, // [anme]
Rect(xActua - AreaRadius,
yActual - AreaRadius,
xActual + AreaRadius,
yActua + AreaRadius) );
/I Display newly modified image
imagemDeFundo.Picture.Graphic := ModifiedBitmap;
ModifiedBitmap.Free;

if ImageDest <> nil then
ImageDest. Canvas.CopyRect(rect(0,0,198,218),

imagemDefundo.Picture.Bitmap.Canvas,

Rect(xActua - AreaRadius,
yActual - AreaRadius,
xActua + AreaRadius,
yActua + AreaRadius) );

END;

M T T T T

{

I
i

/ILockWindowUpdate(Parent.Handl€);
if imMagnify.Visble = fase then
exit;

case MagnifyLevel of
mag100 : zoom := magnifyWidth div 2;
mag200 : zoom := magnifyWidth div 4;
mag400 : zoom := magnifyWidth div 8;
else
zoom:=-1,

end,

/lrectangle source
if (X - (zopm)) <0) or ((Y - (zoom))< 0) then

exit;
if (X + (zoom)) > imagemDefundo.Width ) or ((X + (zoom)) > imagemDefundo.Height) then

exit;

recS.Left .= abs(X - (zoom));
recS.Top := aby(Y - (zoom));
recS.Right := abs(X + (zoom));
recS.Bottom := abs(Y + (zoom));
/Irectangle destination

recD.Top :=0;

recD.Left:=0;

recD.Right := magnifyWidth;
recD.Bottom := magnifyWidth;

imMagnify.Left := ((X - (magnifyWidth div 2))) + imagemDefFundo.Left;

imMagnify.Top := ((Y - (magnifyWidth div 2)))+ imagemDeFundo.top;
imMagnify.Left := ((X - (magnifyWidth div 2))) + imagemDeFundo.Left;
imMagnify.Top := ((Y - (magnifyWidth div 2)))+ imagemDeFundo.top;

imMagnify.Width := magnifyWidth;
imMagnify.Height := magnifyWidth;
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IimMagnify.Canvas.CopyRect(recD,imagemDefundo.Canvas,recS);

imMagnify.Canvas.CopyRect(recD ,imagemDefundo.Canvas,recS);
imMagnify.Canvas.FrameRect(recD);

imMagnify.Picture.Bitmap.Canvas.FrameRect(recD);

if ImageDest <> nil then
ImageDest.Canvas.CopyRect(rect(0,0,magnifyWidth,magnifyWidth),
imagemDefundo.Picture. Bitmap.Canvas recS);
}

end;

{
procedure TPaintBoxEx.setalupa;
begin
BackupBitmap := TBitmap.Create;
/ISave original image
BackupBitmap.Assign(imagemDeFundo.Picture. Bitmap);
MagnifierShowing := true;
{ if imMagnify.Width <> magnifyWidth then
begi

n
/ldeleta alupa antiga
imMagnify.Free;
imMagnify := nil;
/lcriaalupa
imMagnify := TImage.Create(refOwner);
imMagnify.Parent := refOwner as TWinControl;
imMagnify.Width := magnifyWidth;
imMagnify.Height := magnifyWidth;
imMagnify.Visible := true;
imMagnify.BringToFront;

end else

begin

imMagnify.Visible:=true;
imMagnify.BringToFront;
end;
}

end;

/Idecription: Estaferramentamuda os valores de window daimagem corrente
/le chama o método changePal ette da classe Cyclopsimage que altera efetivamente
/losvaloresdospixels.

procedure TPaintBoxEx.ateraWindow(x,y : integer);

var
variaw,
variaC : Integer;
begin

/lcalcula avariacao do window center e width
vaiaw := pontoBase X - X;
variaC := pontoBase.Y -y;
/Ivalidaavariacao WC e WW com os valores atuais
/lse 0 movimento em X é positivo
if x > pontoBase. X then
variaW :=imagemDeFundo.WindowWidth + variaW;
//seomovimento em X é negativo
if x <= pontoBase.X then
variaW := imagemDeFundo.WindowWidth + variaW;
//seo movimentoem Y é positivo
if y > pontoBase.y then
variaC := imagemDeFundo.WindowCenter + variaC;
//se 0o movimento em Y é negativo
if y <= pontoBasey then
variaC := imagemDeFundo.WindowCenter + variaC;

/Ichama a funcao para ateracao do window

if variaW <= 0 then variawW := 1,
imagemDeFundo.changePal ette(variaC,variaW);
pontobase.X :=x;

pontoBaseY :=vy;

/Imostrao novo window natela
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fWW.Text := IntToStr(variaWw);
fWC.Text := IntToStr(variaC);
end;

procedure TPaintBoxEx.changePal ette;

var

/I hpa  :HPALETTE;
i

: Integer;
pe : PALETTEENTRY;
pal : PLogPalette;

/I bmpTemp : TBitmap;
begin

/I pa :=nil;

try

[lcriar o bitmap temporério
1 bmpTemp := imagemDeFundo.Bitmap;
/latribuir aeste bitmap o bitmap original (ler do arquivo temp)

GetMem(pal, sizeof(TLogPalette) + sizeof (TPaletteEntry) * 255);
pal.palVersion := $300;

pal.paNumEntries := 256;

fori:=0to255do

begin
GetPal etteEntries(imagemDeFundo.Picture.Bitmap.Pal ette,i, 1,pe);
/lcor := RGB(pe.peRed,pe.peGreen,pe.peBlue);
1

/lprocessamento para ver se a entrada da pal etta esta dentro do window
/' s2 nao setar para 0 ou 255

/I image2.Canvas.Pen.Color := cor;
/I image2.Canvas.Brush.Color := cor;
/I pal.palPalEntryl[i].peRed :=
/I pal.pdPalEntry[i].peGreen :=
/I pa.palPaEntry[i].peBlue :=
end;
I/Ihpal := CreatePal ette(pal”);
/it hpal <> 0then
/lbegin
[latribuir o bitmap temporério paraimagemDeFundo
/limagemDefundo.picture.Bitmap.Pdl ette := hpal;
flend,
findly
/IFreeMem(pal);
end,

end;

procedure TPaintBoxEx.escreveNumero;
begin
if showlmageNumber then
begin
Canvas.brush.color := cINone;
Canvas.brush.Style := bsClear;
Canvas.pen.mode := pmCopy;

with CanvasFont do
begin
Color :=clred;
Size:=11;
Style := [fsBold];
end;

Canvas. TextOut(self.Width - 20, salf. Height -20,IntToStr(imagemDeFundo.imageNumber));
end,

end;

/ldescription: Estaferramenta muda os val ores de window daimagem corrente
/le chama o método changePal ette da classe Cyclopsimage que atera efetivamente
/losvaloresdospixels.

/Iprocedure TPaintBoxEx.ateraWindow(X; y);
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[Ivar
1 variaW
Il variaC . INteger;
/lbegin
1
1
[lend;
{ }
PROCEDURE TPaintBoxEx.WmEraseBkgnd(VAR Msg: TWmEraseBkgnd);
BEGIN
Msg.Result := 1;
END {WmEraseBkgnd};
end.
1
unit uPaper Sheet;
interface

uses extCitrls, controls;

type TPaperPicture = record
left, top: integer;
width, height: integer;
slot: TPane!;

image: TImage;

end;

type TPaperModel = class
protected
fimgsPerRow: integer;
procedure setlmgsPerRow(aValue: integer);
procedure refreshSlotsPos;
public
pictures: array [1..4, 1..8] of TPaperPicture;
paperModel: TPanel;
ImagesWidth, ImagesHeight: integer;
dotswWidth, dotsHeight: integer;
constructor createOn(aPaperModel: TPanel; imWidth, imHeight: integer);
procedure activate;
procedure enableSlot(x,y: integer; left, top: integer);
function getMaxRows: integer;
procedure getSlotsDimensions;
p(rjopeny imgsPerRow: integer read fimgsPerRow write setlmgsPerRow;
ena;

implementation

{ TPaperModel }
I

procedure TPaperModel .activate;
var

i, j: integer;
begin

fori:=1to4do

forj:==1to8do

pictureqi, j].dot.parent:= paperMode!;

d.

i

1
constructor TPaperM odel .createOn(aPaperModel: TPanel; imWidth, imHeight: integer);
var

i, j: integer;
begin

paperModel:= aPaperModel;

imagesWidth:= imWidth;

ImagesHeight:= imWidth;

fori:=1to4do

forj:=1to8do
with pictured[i, j] do
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begin
left:= 0;
top:=0;
width:= 50;
height:= 50;
slot:= TPanel.Create(paperModel);
slot.Visible:= false;
image:= TImage.Create(dot);
image.Align:= aClient;
image.Stretch:= true;
image.Visble:= true;
image.parent:= dot;
end;

end;

1

procedure TPaperModel .enableSlot(x, y, |eft, top: integer);
begin

end;
I

function TPaperM odel.getM axRows: integer;
begin

end;
Il

procedure TPaperModel .getSlotsDimensions;
begin

end;
1l

procedure TPaperModel .refreshSlotsPos;
begin

end;
Il

procedure TPaperModel .setlmgsPerRow(aValue: integer);
begin

end;
1l

end.

1

unit uThumbnails;

interface

uses menus, graphics, forms, clases, extCtrls, uCyclopsimage, uMiniView;

type TThmubnailsManager = class

protected
scrollbox: TScrollbox;
popup: TPopupMenu;
public
thumbs: TList;

constructor createOn(aScrollBox: TScrollbox; popupMenu: TPopupM enu);

procedure clearThumbs;
proc edure addl mage(aCyclopsimage: TCyclopsimage);
procedure imageClick(Sender: TObject);
procedure imageDClick(Sender : TObject);
end;

type TThumbnail = class
protected
fLeft, fTop: integer;
selected: boolean;
procedure setLeft(aVaue: integer);
procedure setTop(aValue: integer);
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public

cyclmage: TCyclopsimage;

Image: TCyclopsimage;

mark: TShape;

manager: TThmubnailsManager;

congtructor createWith(acyclmage: TCyclopsimage; aManager: TThmubnailsManager);

procedure select;

procedure unsel ect;

procedure activate;

procedure freeSubcomponents;

property Left: integer read fLeft write setLeft;
property top: integer read ftop write setTop;
end;

implementation
uses Controls;

{ TThumbnail }
I

procedure TThumbnail.activate;
begin
Image.Visible:=true;
end;
1

constructor TThumbnail.createWith(acyclmage: TCyclopsimage; aManager: TThmubnailsManager);

var
bmp: TBitmap;
size: integer;
begin

cyclmage:= aCyclmage;

manager:= aManager;

size:= manager.scrollbox.Height- 28;

bmp := cyclmage.bitmap;

image:= TCyclopslmage.Create(manager.scrollbox);

with image do
begin
Sretch ;= true;
Picture.Bitmap.Assign(bmp);
Width := size;
Height := size;
PopupMenu:= manager.popup;
Visble= fase
Parent := manager.scrollbox;
OnClick:= manager.imageClick;
OnDblClick := manager.imageDClick;
end;

mark:= T Shape.Create(manager.scrolbox);

with mark do

begin
Width:= size + 4;
Height:= size + 4;
Brush.Color:= clRed;
SendToBack;
Visible= fase;
Parent:= manager.scrollbox;
Pen.Color:= clRed;
Brush.Style:= bsClear;
pen.Width:=3;
SendToBack;
end;

left:= 0;

procedure TThumbnail .freeSubcomponents;
begin

Image.Free;

mark.Free
end;
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I
procedure TThumbnail .select;

begin
selected:=true;
mark.Visible:= true;
end;

1
B;gopedure TThumbnail .setlLeft(aValue: irteger);
in
image.Left:= avaue;
mark.Left:= avdue - 2;
end;
1
procedure TThumbnail .setTop(aVaue: integer);
begin
image.Top:= avVaue,
mark. Top:= aVaue- 2;
end;
1
procedure T Thumbnail .unsel ect;
begin
selected:= false;
mark.Visble= fase;
end;
1
{ TThmubnailsManager }
procedure TThmubnail sM anager.addl mage(aCyclopslmage: TCyclopsimage);
var
posX: integer;
thumb: TThumbnail;
begin
posX:= ((scrollbox.Height- 23) * thumbs.count) + 5;
thumb:= TThumbnail .createWith(aCyclopsi mage, self);
thumb.Left:= posX;
thumb.top:=5;
thumb.activate;
thumbs.Add(thumb)
end;
1
procedure TThmubnail sManager.clearThumbs;
var
i: integer;
t: TThumbnail;
begin
for i:= 0 to thumbs.Count - 1 do
begin
t:= thumbs.itemg]i];
t.freeSubcomponents;
t.Free;
end;
thumbs.Count:= 0;
end;
I
constructor TThmubnailsM anager.createOn(aScrolIBox: TScrollbox; popupM enu: TPopupMenu);
begin
scrollbox:= aScrol|Box;
popup:= popupMenu;
thumbs:= TList.Cresate;
end;
1
procedure TThmubnailsM anager.imageClick(Sender: TObject);
var
i: integer;
th: TThumbnail;
begin
th:=nil;
for i:= 0 to thumbs.count- 1 do

begin
th:= thumbs.itemd[i];
if sender = th.Image then
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break;
end;
if th <> nil then
if th.selected then
th.unselect
dse
th.select;
end;
1
procedure T Thmubnail sManager.imageDClick(Sender: TObject);
var

mv  : TMiniView;
/I reflm : TCyclopsimage;

i : integer;
th : TThumbnail;
begin
th :=nil;
for i:= 0 to thumbs.count - 1 do
begin

th:=thumbs.itemd]i];
if sender = th.Image then
break;

end;
if th <> nil then
begin
mv ;= TMiniView.Create(scrollbox.Owner);
mv.im_miniView.Picture.Bit map.assign(th.cyclmage.Bitmap);
mv.im_miniView.Canvas.Pen.Color := clred;
mv.Width := th.cyclmage.original Width;
mv.Height := th.cyclmage.origina Height;
mv.Show;,
end;
end;
1
end.
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