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49309311: MAJOR: INFORMATION TECHNOLOGY 
KEY WORDS: MEDICAL PICTURE ARCHIVING SYSTEM/ DICOM STANDARD/ HL7    
            STANDARD 
 CHAWARYOL THASANAGATE: DEVELOPMENT OF MEDICAL PICTURE 
ARCHIVING SYSTEM FOR SMALL HOSPITAL. INDEPENDENT STUDY ADVISOR: ASST. 
PROF. PANJAI TANTATSANAWONG, Ph.D. 119 pp. 

 This purpose of this study was to design and develop the medical picture archiving 
system for the small hospitals which can manage the X-ray films in digital image files. This 
study was designed and developed the prototype system for creating the structure of digital 
files from the X-ray films based on DICOM standard which input digital images from typical 
scanner. The small hospitals which have budget limitation can use the developed system 
same as the large hospitals. Nowadays, many hospitals have their own computer systems to 
store medical data and images in different standards. Therefore, they can not transfer the 
medical data and images to other hospitals. In this study, HL7 standard was applied to 
exchange medical data among the hospitals. 
   The developed system included patient information setup with image unique 
identifier and information. The system design and development consisted of the connecting 
system with existing database, DICOM file format creating, image archiving, displaying, and 
searching. It connected with ImageJ which used to control the images such as locate the 
pathology on images, reduce and magnify of image size, and rotate the images. The different 
databases can be exchanged by transform their information to HL7 standard. 
 The developed system was evaluated by 10 healthcare professionals in 3 parts. 
The functional requirement completeness was excellent (mean = 4.54, S.D. = 0.11). The 
functionality was excellent (mean = 4.63, S.D. = 0.15) and the usability was good (mean = 
4.4, S.D. = 0.19). The overall of the system was excellent (mean = 4.52, S.D. = 0.15). In 
summary, this prototype system can be used for medical picture archiving system. 
Furthermore, it can be developed to exchange medical database in the different network 
which can reduce time and process for medical information sharing.  
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HIS (Hospital Information System) 
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2.

2.1 Medical Picture Archiving System for Small Hospital (MPAS) 

DICOM

HL7

2.2

3.

 3.1 X-ray

8 x 10  14 x 17 

3.2 X-ray JPEG Image 

300 – 600 dpi bit depth  8-bit grayscale 
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3.3  FoxPro 

 3.4 X-ray

 (HL7)
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 3.9 

3.10 HL7

HL7

3.11 Register Digital Signature

Message HL7 Hash Function 

X.509 Public Key Infrastructure 

Digital Signature

3.12
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4.

 4.1 
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5.

 5.1 

       -  Intel Pentium 4 3.0 GHz 

       -  RAM 1 GB 

       -  Hard disk 120 GB

 5.2 

       -     :  Microsoft Windows XP Professional SP2 

       -     : JAVA 

       - : Visual FoxPro, NetBeans 

6.

 Picture Archiving and Communication System (PACS)

(Medical Images) - Digital

DICOM PACS

Digital Imaging and Communications in Medicine (DICOM)

National Electrical Manufacturers Association (NEMA) 

Computed Tomography (CT), Ultrasound, Magnetic Resonance 

Imaging (MRI), Computed Radiography 

Health Level Seven (HL7) (Protocol) 

ANSI-accredited Standards Developing Organizations (SDOs) -

Hospital Information System (HIS)

JAVA programming language (JAVA) Object-oriented 

Programming (OOP) 

NetBeans 
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Visual FoxPro (VFP)
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 2 

 2 

1.

 5 

 1.1 

 1.2 

 1.3 

 1.4 

 1.5 

 1. 1 

. . 1982 The American College of Radiology (ARC)  The National Electrical 

Manufacturers Association (NEMA) 

. . 1985 

 Version 1.0  Point to Point, Data Dictionary (

 Encoding Information) 

 Version 2 . . 1988  Point to Point  Semantic 

Rule . . 1992  Version 3 

 DICOM 

 (Bidgood and Horii 1992; Graham et al 2005) 

 (Hori and Bidgood 1992) 

 Kinsey et al. (1998) 

 Hospital Information System (HIS)  Picture Archiving and Communication 

System (PACS)–based Radiology Information Systems (RIS) 

6
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 HIS  RIS  HL7 

 The Medical Diagnostic Imaging System 

(MDIS)  The American College of Radiology–National Electrical Manufacturers

Association 2.0  the Digital Imaging Network (DIN)-

PACS  DICOM 3.0

 3 

 HIS  RIS

 Hackländer et al. (2004)  

  (Different Picture Archiving) 

 (Communication System Scenarios)  3 

  DICOM 

 (Plug-in) 

 1.2 

 Wu et al. (1999)  PACS . . 1993 

 PACS

 Autorouting  Prefetching 

 PACS  CT, 

Ultrasound, MRI, Computed Radiography  Digital Fluoroscopy

 Randy et al. (2002)  

DICOM Images  CT, MRI, Angiography, , Ultrasound
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 DICOM 

Header  American College of Radiology (ACR) Learning File 

 ACR 

Codes  DICOM headers 

DICOM Format 

 Bernarding et al. (2001)  

 DICOM 

Server

 DICOM Images 

 Fast Preview Tool  JAVA-based DICOM Viewer  DICOM 

 DICOM-conform Encryption 

 Image Server 

 1.3 

 Middleware Architecture Committee for Education (MACE)  IBM 

Shibboleth  Domain 

 Security 

Assertion Markup Language (SAML) Shibboleth  Internet2

 Functions  Applications  Applications 

 Remote Method 

 Applications (Shibboleth 2008)
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 Shibboleth  Erberich et al. (2007) 

 Globus MEDICUS 

  Open Grid Service Architecture  (OGSA)

 Grid  Globus  Gateway 

  DICOM 

Virtual Organization Grid Service 

 Shibboleth 

 Internet2 

 The United States Health 

Insurance Portability and Accountability Act (HIPAA) 

 Globus MEDICUS  2 

 1.  X.509 Public Key Infrastructure 

 X.509 PKI 

 2.  Security Assertion Markup Language (SAML) 

(Authentication)  (Authorization) 

 3 

 1  Internet2 

Shibboleth  SAML 

 2  SAML 

 Globus MEDICUS

 3 
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1.4

 (2008)

  (Healthcare Grid) 

 Grid FTP.Net 

 Windows  Healthcare Grid

 (2547) 

 DICOM

  (2007) 

 DICOM 

 DICOM  DICOM 

 JPEG  JPEG2000 

 JPEG2000 

 JPEG 

DICOM 3.0 
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1.5

 DICOM 

 Pereira et al. (2007)  DICOM 

 DICOM 

 PACS  DICOM 

Standard Modules 

 DICOM 

 DICOM 

DICOM

2.

 5 

 2.1 Picture Archiving and Communication System (PACS)  

 2.2 Digital Imaging and Communications in Medicine (DICOM) 

 2.3 Health Level 7 (HL7)  

 2.4 Integrating the Healthcare Enterprise (IHE) 

 2.5 Hospital Information System (HIS)   

 2.1 Picture Archiving and Communication System (PACS)  

 (Medical Images) -

 Digital 

 DICOM (  2007)
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 PACS . . 1982

Harold Glass . . 1990 -1999 

 Hammersmith 

 (Picture archiving and communication 

system 2008)  PACS 

 PACS  Online

-

 Digital  PACS 

 PACS  RIS  HIS 

 1 

 1  PACS 

 : Hood MN and Scott H, “Introduction to Picture Archive and Communication Systems,” 

Journal of Radiology Nursing 25,3 (September 2006) : 69 - 74. 

 PACS (  2007) 

HIS RIS PACS

Computer
Viewing 
Stations

(Web Portal)

Imaging
Modalities

Long Term and 
Short Term Image 

Storage

Diagnostic
Workstation
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1.

-

-

-

-

2.

-

 Digital 

-

-  (

)

-

-

 Digital

 1.  PACS 

 2.  PACS  HIS  RIS 

 PACS  PACS  RIS 

 HIS  PACS Broker  HL7 

 HL7  PACS  PACS Broker 

 PACS 

 PACS 
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 2.2 Digital Imaging and Communications in Medicine (DICOM) 

 (National 

Electrical Manufacturers Association, NEMA) 

 CT, MRI, Ultrasound  File 

 Software 

 DICOM File  File  Header 

 Digital 

DICOM  (  2007)

 DICOM  3  American 

College of Radiology and National Electrical Manufacturers Association

. . 1983 ACR  NEMA 

. . 1985 

 ACR/NEMA 300 . . 1988  2 

 50-pin DICOM Cable 

. . 1990  RSNA, GE Healthcare  Eastman 

Kodak  ACR/NEMA 2.0 

ACR/NEMA 2.0  Papyrus (  University Hospital of Geneva

)  SPI (Standard Product Interconnect  Siemens Medical Solutions and 

Philips Medical Systems) 

. . 1992  3  DICOM 

 Conformance Statement  3 

. . 1992 . .

 "the 2007 Version of DICOM" 

 DICOM  Digital 

 
 
 
 

 
 
 
 

 
 



15

 DICOM Files  File (File Header Portion) 

 (File Meta Information Portion)  Single SOP Instance  File  128 

bytes  DICM 

DICOM

 Tagged File Format 

 File, ,  PACS 

 2 

 2  DICOM 

 : Dcm4che A Very Basic DICOM Introduction [Online], accessed 20 May 2007. Available 

from http://www.dcm4che.org/confluence/download/thumbnails/418/iod.jpg
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 DICOM  1 Studies (

)  DICOM 

 1  2  1  10 

 3  DICOM 

 : Dcm4che A Very Basic DICOM Introduction [Online], accessed 20 May 2007. Available 

from http://www.dcm4che.org/confluence/download/attachments/418/acquisition.jpg

 (Tags)  Single Values 

 (Sequence) 

 Tags  Private Tag  DICOM 

File Private Tag  DICOM 

 Application 

 DICOM 

 BMP, JPEG 

 DICOM  DICOM 
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 2.3 Health Level 7 (HL7)  

 HL7 -

 (Health Level Seven 2008)

 Huang (2004)  . . 1987

 HL7 

 HL7 

 OSI Model  ISO 

-

 HIS, RIS  PACS 

. . 2001  HL7 Version 3  HL7 Version 3 

 Version  (Object-

Oriented Method)  HL7 Object-

Oriented Method  Top-Down  Reference Information Model (RIM) 

 Health Care IT  100  800 

 2 

 (Modality) 

 HL7,  Digital 

 DICOM 

 2  HL7 

 DICOM 

 HL7  HIS, RIS 

PACS  DICOM 
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 HL7 

 (Three-letter Code MSH) 

 MSH – Message Header Segment 

 EVN – Event Type Segment 

 PID – Patient Identification Segment 

 NK1 – Next of Kin Segment 

 PV1 – Patient Visit Segment 

 (Message Header 

Segment)

1.

 2. 

3.

4.

5.

 (1) Message Header Segment 

  MSH|^~\&|3|4|5|6|7|8|ORM^O01|HIS gen|P|2.3 <CR> 

 (2) Event Type Segment 

  EVN|A04|199405151259|| <CR> 

 (3) Patient Identification Segment 

  PID|1|2|Hn|4|Lname+Fname|6|Brthdate|Male|9|10| <CR> 

 (4) Next of Kin Segment 

  NK1||EVANS^RICHARD|SPOUSE|903Diane Circle^^PHOENIXVILLE^ 

PA^19460|(610)555-1212| <CR> 

 (5) Patient Visit Segment 

  PV1||E|EMERG||||0148^ADDISON^JAMES <CR> 
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 HL7 

 HL7 

 HIS  HL7 

 2.4 Integrating the Healthcare Enterprise (IHE) 

 1998 

DICOM  HL7

 IHE  Framework 

 4   

 4 

 : IHE Integration Profiles [Online], accessed 20 May 2007. Available from http://www.ihe. 

net/Resources/upload/iheyr3_integration_profiles.pdf

images

stored

patient

information

RIS

examination orders

images

retrieved

HIS

PACS

procedure

scheduled
Prefetch any relevant

prior studies

modality

worklist

report

report

Registratio

Orders 

Orders 

Fil

Film
Folde

Image 
Manager

Film
Lightbo

repor
Report

Repositor

Diagnostic 
Workstatio

Modality

aaccqquuiissiittiioonn

iinn--pprrooggrreessss
acquisition
completed

acquisitio
n

images
printed

Acquisitio
n

 
 
 
 

 
 
 
 

 
 



20

 4  (Integration Profiles 2008) 

 ADT Patient Registration (ADT) 

 Order Placer

 Order Placer  Order Filler 

 Order placer 

Department System Scheduler/Order Filler 

 Order Placer 

  Order Filler 

 Order Placer 

 Order Filler 

 Order Filler  Order Placer 

 Acquisition Modality   

 HIS, RIS  Broker 
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 Image Manager &Archive 

 Image Manager 

 Image Archive 

 Image Display (ID) 

 2.5 Hospital Information System (HIS)  

 MIT_NET (

2007)  FoxPro 2.6  Database File (DBF) 

 Netware 3.1 

 DOS 

 MIT_NET 

 HIS 

 MPAS 

 2.6 Image Processing and Analysis in Java (ImageJ)  

 (National Institutes of Health) 

 TIFF, JPEG, DICOM 

 (ImageJ 2007)
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 ImageJ  The Tudor Dicom 

Tools (2008)  DICOM 

PACS
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 3 

1.

 1.1 
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 5  IHE 

 X-ray 

 1, 2, 3  8  ICD9  X-ray 

 4, 5, 6, 7  9 

 10  11

   Entity 

   Entity 

        

 X-ray 

 1 

 HIS 

 2 

 ICD9       X-ray 

 HIS  X-ray 

 3  X-ray

 X-ray  HIS 

 X-ray 

 4 
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 X-ray    X-ray 

 Grayscale JPG  X-

ray

 5 

,  HL7 

 Mapping  HL7

 6 

 DICOM 

 7  DICOM

 Database  DICOM

 Directory 

 8, 9, 10, 11 

 X-ray 

 X-ray 
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 1.2 Process    

       1.2.1 Context Diagram    

HIS

0

.  / .

 X-ray

.  X-ray

.  / .

.  / .

.

 6  Context Diagram 

 External Agents , ,

HIS  External Agents 

 1.2.2 Data Flow Diagram 

 Process 
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2

 HIS 

HIS

4

 DICOM
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5

&

1

 HIS 

3
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 7  Data Flow Diagram 
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 Context Diagram  Process 

 5 Process  HIS, 

 HIS,  & ,  DICOM & 

,  & 

 2 

 DICOM

 1.3 ER Diagram 

 Entity  Entity 

 8  Entity 

hn

DICOM

vstdate

vsttime

oprt_code

diagdate

diagtime

dr_code

note

pointer

file_id

hn vstdate

vsttime 

oprt_code

file_id

path

md5jpg

md5dcm

hn
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Co_dct
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auth

data

X-ray
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 1.4 

 DICOM 

 1 

Vstdicom Table: 

Hn Character 9 PK

Vstdate Date 8 PK

Vsttime Numeric 4 PK

oprt_code Character 5 PK

use_code Character 5

Create Index: 

 Pt:  hn+DTOS(vstdate)+ALLTRIM(STR(vsttime))+oprt_code 

 2  DICOM 

Pathdicom Table:  DICOM 

Hn Character 9 PK

vstdate Date 8 PK

vsttime Numeric 4 PK

oprt_code Character 5 PK

file_id Character 40

path Character 100

md5jpg Character 60  Hash Function  jpg 

md5dcm Character 60  Hash Function  DICOM 

Create Index: 

 Pt: hn+DTOS(vstdate)+ALLTRIM(STR(vsttime))+oprt_code 

 File_id: file_id 

 Md5jpg: md5jpg 
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 Md5dcm: md5dcm 

 3 

Diagdicom Table: 

hn Character 9 PK

vstdate Date 8 PK

vsttime Numeric 4 PK

oprt_code Character 5 PK

diagdate Date 8

diagtime Numeric 4

dr_code Character 5

note Memo 4

pointer Memo 4

file_id Character 40

Create Index: 

 Pt:  hn+DTOS(vstdate)+ALLTRIM(STR(vsttime))+oprt_code 

 File_id: file_id 

 Dr_code: ALLTRIM(DTOS(diagdate))+ALLTRIM(STR(diagtime))+dr_code 

 4 

Userdicom Table: 

co_dct Character 5

na_dct Character 40 -

auth Character 9

data Character 30
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 1.5 

 DBF 

-   (  86  24) 

-  (  86  25) 

-  (  87  26) 

-  (  87  27) 

-  (  88  28) 

-  (  88  29) 

 1.6  Text File  

 Text File 

 Graphic 

 DBF  Visual FoxPro  Text 

File  Text File 

 Text File 

  1.6.1  Pathdicom.txt 

  1.6.2  Diagdicom.txt 

  1.6.3  Note.txt 

  1.6.4  Pointer.txt 

  1.6.5  Log_file.txt 

  1.6.6  DICOM 

  1.6.7  log_macro.txt 

  1.6.8  Message HL7 
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  1.6.1  Pathdicom.txt 

 : 1-1-HOSID-000000198-20050402154200|\HOSID\000000198\ 200504021 

54200\1-1-HOSID-000000198-20050402154200.dcm|200504021542X5010|CHEST

PA. Upright-1-1| 

 5  Pathdicom.txt

 ( : )

1 | Pathdicom: File_id

2 | Pathdicom: Path

3 .dcm| Pathdicom: File_id + ”.dcm” 

4 | Pathdicom: Vstdate, Vsttime, Oprt_code 

5 |

  1.6.2  Diagdicom.txt 

 : 06/10/2009|2141|D0001|1-1-HOSID-000000198-20050402154200| 

200910062141D0001| |D0001|A|

 6  Diagdicom.txt

 ( : )

1 | Diagdicom: Vstdate 

2 | Diagdicom: Vsttime 

3 | Diagdicom: Dr_code 

4 |

5 | Diagdicom: Vstdate, Vsttime, Dr_code 

6 |

7 |

8 |
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  1.6.3  Note.txt 

 : 

 ID|200910062141D0001|                                                

 1 

 END|200910062141D0001|             

 7  Note.txt:

 ( : )

ID |  “ID” 

1 | Diagdicom: Vstdate, Vsttime, Dr_code 

2 | Diagdicom: Note

End |  “END” 

1 | Diagdicom: Vstdate, Vsttime, Dr_code 

  1.6.4  Pointer.txt 

 : 

 ID|200910062141D0001|                                                      

 33,74 

 101,154 

 END|200910062141D0001 

 8  Pointer.txt 

 ( : )

ID |  “ID” 

2 | Diagdicom: Vstdate, Vsttime, Dr_code 

3…n | Diagdicom: Pointer

END |  “END” 

1 | Diagdicom: Vstdate, Vsttime, Dr_code 
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  1.6.5  Log_file.txt 

 : Cancel| 

 9  Log_file.txt 

1  “Cancel”, “Ok”, “UPDATE|codelink” 

  1.6.6  DICOM 

 DICOM  DICOM

 1-2-HOSID-000000484-20050402142800.mcr 

 :

run("Open...", "open = D:\\Project\\data\\DataInfo\\HOSID\\000000484 

\\20050402142800\\1-2-HOSID-000000484-20050402142800.jpg");

run("Cascade");

run("DICOM export"); 

close();

run("Quit");

 10  DICOM 

  ( )

1 run("Open...", "open = ");

2 run("Cascade");

3 run("DICOM export"); 

4 close();

5 run("Quit");
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  1.6.7  log_macro.txt 

 : 

 run("DICOM Show"); 

 setTool(7); 

 11  log_macro.txt

  ( )

1 run("DICOM Show"); 

2  Pointer setTool(7);

  1.6.8  Message HL7 

 Message  HL7 

HIS

 Message HL7  Text File 

 DICOM  1-2-HOSID-000000484-2005040 2142800.dcm  1-2-

HOSID-000000484-20050402142800.hl7

 : 

MSH|^~\&|App1|HosID1|App2|HosID2||20100101140555||ORU^O01||P|2.3||||||||

PID|||000000198|| ^ ||19750112|F|||^123456  99 ^ ^

|||||||||||||||||||

PV1|||||||^^^^^|||||||||||||||||||||||||||||||||||||||||||| 

ORC|NW||||||||||||||||||||||||||||||||||||

OBR||||X5010^CHEST PA. Upright||20050402154200|||||||||||||||||||||||||||||||
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 12  Message HL7 

HL7 Element Name HIS (Table: Field) HL7 Format

MSH Segment Type ID 

1 Separator  90  31 

2 Field Delimiters

3 Sending Application Variable (App1) 

4 Sending Facility Variable (HosID1) 

5 Receiving Application Variable (App2) 

6 Receiving Facility Variable (HosID2) 

7 Date/Time

9 Message Type 

11 Processing ID 

12 Version ID 

PID Segment Type ID 

3 Patient ID Pt: Hn  91  33 

5 Patient's Name Pt: Pname, Fname, Lname 

7 Patient's Birth Date Pt: Brthdate 

8 Patient's Sex Pt: Male 

11 Patients’s address Pt, Place: Addrpart, Moopart, 

Tmbpart, Amppart, Chwpart 

PV1 Segment Type ID 

7 Attending Doctor Doctor: Code, Doctor  92  34 

ORC Segment Type ID 

1 Order Control  92  35 

OBR Segment Type ID

4 Universal Service ID Drugused, Druglist: 

Drug_code, Drug_name 

 92  36 

6 (Imageing) Date/time Drugused: Vstdate 
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 1.7 

  1.7.1 

 DICOM 

Message HL7 

 13  DICOM

Tag Attribute Description Value Reference

0002,0002 Media Storage SOP Class 

UID

1.2.840.10008.5.1.4.1.1.7

0002,0003 Media Storage SOP Inst 

UID

1.3 + .Machine Serial 

Number* + .1  + .Hospital 

ID* + .Timestamp* + .Series 

Number + .Image Number 

0002,0010 Transfer Syntax UID 1.2.840.10008.1.2.1

0002,0012 Implementation Class UID 1.3 + .Machine Serial 

Number*

  95  37 

*

0008,0008 Image Type DERIVED\SECONDARY

 100  46

0008,0016 SOP Class UID 1.2.840.10008.5.1.4.1.1.7

0008,0018 SOP Instance UID 1.3 + .Machine Serial 

Number* + .1  + .Hospital 

ID* + .Timestamp*  + 

.Series Number + .Image 

Number

 101  50

*

0008,0020 Study Date HL7:OBR 6 (date part)

 97  40 

0008,0023 Image Date 

 100  46 
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 14  DICOM

Tag Attribute Description Value Reference

0008,0030 Study Time HL7:OBR 6 (time part)

 97  40 

0008,0033 Image Time

 100  46 

0008,0060 Modality OT

 97  41 

0008,0064 Conversion Type WSD  

 99  44

0010,0010 Patient's Name HL7:PID 5 

0010,0020 Patient ID HL7:PID 3.1 

0010,0030 Patient's Birth Date HL7:PID 7

0010,0040 Patient's Sex HL7:PID 8

 96  39 

0018,1010 SC Device ID IMAGEJ

 99  44 

0018,1012 Date of Secondary Capture 

0018,1014 Time of Secondary 

Capture

 101  49

0018,1019 SC Device Software 

Version(s)

1.0

 99  44 

0020,000D Study Instance UID 1.3 + .Machine Serial 

Number* + .2  + .Hospital 

ID* + .Timestamp*

 97  40 

*

0020,000E Series Instance UID 1.3 + .Machine Serial 

Number* + .3  + .Hospital 

ID* + .Timestamp*  + 

.Series Number

 97  41 

*

0020,0010 Study ID HL7:OBR 4 

 97  40 
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 15  DICOM

Tag Attribute Description Value Reference

0020,0011 Series Number Process

 97  41 

0020,0013 Image Number Process

 99  45 

0028,0002 Samples per Pixel Process

0028,0004 Photometric Interpretation MONOCHROME2

0028,0010 Rows Process

0028,0011 Columns Process

0028,0034 Pixel Aspect Ratio 1\1

0028,0100 Bits Allocated Process

0028,0101 Bits Stored Process

0028,0102 High Bit Process

0028,1050 Window Center Process

0028,1051 Window Width Process

7FE0,0010 Pixel Data Process

 100  47 

 * 

 Hospital ID* =  11300 

 Machine Serial Number* =  1 

 Timestamp* = 

- MM/dd/yyyy hh:mm:ss:SSS - ex. 05/01/2007 10:22:56:153

- yyyyMMddhhmmssSSS - ex. 20070501102256153
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  1.7.2 

 X-ray 

 JPG 8-bit grayscale  8 x 10 

 dpi  5  75 dpi, 100 dpi, 150 dpi , 200 dpi  300 

dpi

 75 dpi 

  1.7.3 

 JPG 8-bit grayscale 

 X-

ray  1  DICOM Data Hierarchy 

 9  DICOM Data Hierarchy 

X-ray X-ray

 10 
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– .JPG

 image1.jpg, image2.jpg  

1-1.Jpg  1–  1 

1-2.jpg  1–  2 

 DICOM 

- -

   11030-000000022-20050331155100 

  1.7.4 

  C  DICOM 

  V 

  B 

  D 

  A 

  S 

 C   

     V  A ( )

     D 

     S 
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2.

 2.1 

 Visual FoxPro 

 DICOM 

START

 HIS

 X-ray 

 / .

 process 

.

.

.

END

 11 

 (  104) 
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 2.2   DICOM 

 X-ray 

START

 HIS

NO

YES

 JPG 

  X-ray 

 DICOM

 DCM  Folder Server

HL7  Text File 

END

 12  DICOM 
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  HL7 

 HIS 

 16  Message HL7 

Function

mshdate7 mshdate7=dtos(date())+current_time

hn7 hn_a

name7 alltrim(lname)+"^"+alltrim(fname)

brthdate7 dtos(brthdate)

sex7 ** male[1 = M,2 = F]

sex7(alltrim(male))

address7 ** ctoname1("PLACE",chwpart7,"","NAME","SET ORDER TO TAG CODE") 

alltrim("^"+alltrim(addrpart7)+"  "+alltrim(str(moopart7))+" "+tmbpart7 + 

"^" + amppart7+"^"+chwpart7) 

v7 alltrim(ctoname1("DOCTOR",code7,"","DR_ID","SET ORDER TO TAG 

DR_CODE"))

lname_dr7 left(name_dr7,at(" ",name_dr7)) 

fname_dr7 alltrim(substr(name_dr7,at(" ",name_dr7),len(name_dr7))) 

prefix ' '

drug_code_a7 alltrim(drug_code_a)

drug_name_a7 alltrim(drug_name_a)

vsttime7 dtos(vstdate7)+vsttime7
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 HL7 

 3 

 1.  hn7 ,

name7

 2.  PID7 

 nn7, name 7 

 3.  Message  HL7 

 Message 

 MSH7 =  "MSH|^~\&|X-rayApp|X-rayName|MpasApp|PacsName||"+mshdate7 

+"||ORU^O01||P|2.3||||||||"

 PID7 =  "PID|||"+hn7+"||"+name7+"||"+brthdate7+"|"+sex7+"|||"+address7 

+"|||||||||||||||||||"

 PV7  = "PV1|||||||"+v7+"^"+lname_dr7+"^"+alltrim(fname_dr7) +"^^^"+prefix+ 

"||||||||||||||||||||||||||||||||||||||||||||"

ORC7 = "ORC|NW||||||||||||||||||||||||||||||||||||"

 OBR7 = "OBR||||"+drug_code_a7+"^"+drug_name_a7+"||"+vsttime7 

+"|||||||||||||||||||||||||||||||"

 HL7  =  MSH7+chr(13)+chr(10)+PID7+ chr(13)+chr(10)+PV7+

chr(13)+chr(10)+ORC7+ chr(13)+chr(10)+OBR7

 Text File 

 DICOM  Message 

HL7  Text File  DICOM 

 Text File (  105) 

 MD5.EXE 

 MD5 Hash 
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 MD5 Hash  MD5.EXE 

http://www.fourmilab.ch/md5/  (  108) 

 DICOM 

 DICOM 

-  Message HL7  Text File

-  DICOM    

 Message HL7  Text File 

 Java  Message HL7  Text File 

 (

109)

 DICOM  DICOM  PlugIns 

 ImageJ  Java  DICOM 

 PlugIns  Message HL7  Text File 

 (  113) 

 DICOM  Folder  Server 

 (  106) 
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 2.3 

 (

114)

START

 HIS

NO

END
YES

A

 13 
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ImageJ

& MARK 

YES

YES

NO

 ImageJ

(  /  / )

NO

NO

A

YES

YES

NO

NO

YES

A

END

 14  ( )
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 DICOM  Text File 

 Text File 

 =  +

. +  X-ray

START

 = “ ”

 Pathdicom.dbf

 Text File

NO

   -> Pathdicom.txt

 = “ ”

 Diagdicom.dbf

 Text File

         -> Diagdicom.txt 

 Note     -> Note.txt 

 Pointer -> Pointer.txt 

YES

YES

NO

END

 15 
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3.

 1.  X-ray 

 2. 

 3. 

 X-ray 

4.

 X-ray 
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 4

X-ray Visual FoxPro Netbeans JAVA 

1.

 16 

51
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Text File 

JTable JTextFieldArea

DCM image Text File pathdicom.txt

 “ ” Text File 

Diagdicom.txt Show image & Diag Show

image & Diag  “ ” Text

File Note.txt Pointer.txt

Text File 

 File: pathdicom.txt 

1-1-HOSID-000000484-20050402142800|\HOSID\000000484\20050402142800\1-1-HOSID-

000000484-20050402142800.dcm|200504021428X6030|Abdomen Series-1-1|

File: diagdicom.txt

 09/10/2009|36|D0001|1-1-HOSID-000000484-20050402142800|2009100936D0001|

 1|D0001|

 File: note.txt

 ID|2009100936D0001|

 1 

 2 

END|2009100936D0001|

 File: pointer.txt

 ID|2009100936D0001|

 33,74 

 101,154 

 END|2009100936D0001|           

“ ”
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Shift + 

Text File new_pointer.txt,

new_note.txt OK| Text File log_file.txt

Text File new_pointer.txt, new_note.txt Update|

| Text File log_file.txt

2.

2.1

DICOM

 17 DICOM
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2.2 DICOM

 18 DICOM
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3.

 10  1  8 

 1  17  20 

 17          

5 4 3 2 1

1.

X-ray

5 5

2.

X-ray X-ray

DICOM

5 5

3. 7 3

4. 6 4

5. X-ray

X-ray

4 6
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 18 

5 4 3 2 1

1.

X-ray DICOM

7 3

2.

(Key word) 

4 6

3. 7 3

4. 7 3

 19 

5 4 3 2 1

1. 5 5

2. 4 6

3. 3 7

4. 3 7

5. 5 5

6. 2 6 2
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 20 

 (X) S.D.

1. 4.54 0.11

2. 4.63 0.15

3. 4.4 0.19

4.52 0.15

3

1. X-ray

2. X-ray

X-ray

 3. X-ray

 4. 

5. X-ray 5
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5 X-ray

6.

X-ray CT MRI
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 5 

 DICOM  3 

 DBF 

 Visual FoxPro 

 X-ray 

 X-ray 

 HL7  DICOM 

 Text File 

 MD5 

  DICOM 

 DICOM  JAVA 

 Text File 

 DICOM 

 JAVA 

 DICOM 

59
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 1.  X-ray  digital 

 2.  X-ray  X-ray 

 X-ray 

 3. 

 DBF 

1.

 DICOM 

2.

 server 

 2 

 Medical Picture Archiving System for Small Hospital (MPAS) 

 DICOM 

 HL7 
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1.
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 2.  Start -> Medical Picture Archiving System  Enter 

 20 

      S0001     123456   

   “”  D0001           “”  123456  

  “”  D0002           “”  123456

  “”  D0003           “”  123456

    “”  ADMIN         “”  123456
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3.

 21 
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 DICOM 

 1.  Start -> Medical Picture Archiving 

System  Enter 

 2. 

Click  SEARCH  X-ray

 22 

3.  Select
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 4. Click  Select  X-ray 

 23  X-ray 

 5.  Create
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6. Click  Create 

 24  DICOM 

7.  Scan 
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 8. 

 25  DICOM 

 1. Click  Next  8-bit grayscale

 Click  Convert to 8-bit grayscale

 2.  DICOM 
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1.    

1.1  Start -> Medical Picture

Archiving System  Enter 

1.2  Click

 SEARCH  X-ray 

 26  X-ray 
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1.3 Click  Diagnosis  DICOM 

 27 

 
 
 
 

 
 
 
 

 
 



75

1.4 Click  DICOM  Click  Tab 

 DICOM 

 28 
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1.5 Click

 29 
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2.

 Shift + Mouse 

Click

 30 

 Save & Exit View 
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3.

 Enable 

 31 
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Click

 Save & Exit Viewer 

 32 
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1.

1.1  Set -> Setsystem  Enter 

 ADMIN

1.2

 33 

-  HOSID 

-  Drive  Path 
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2.

2.1   ADMIN 

 Add User  Enable 

2.2  Click  Add User 

 34 

2.3  Save 
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 21     

       (Functional Requirement Test) 

5 4 3 2 1

1.

X-ray

2.

X-ray X-ray

DICOM

3.

4.

5. X-ray

X-ray
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 22  (Function Test) 

5 4 3 2 1

1.

X-ray DICOM

2.

(Key word) 

3.

4.

 23   (Usability Test) 

5 4 3 2 1

1.

2.

3.

4.

5.

6.
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Hospital Information System
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Hospital Information System 

 MIT_NET ( , 2007) 

 24 

Ovst Table: 

Key

VSTDATE Date 8

HN Character 9 FK:Pt

TIMES Character 1  ( )

VSTTIME Numeric 4

Create Index: 

 Hn: hn+DTOS(vstdate)+times 

 Date: DTOS(vstdate)+STR(vsttime,4,0) 

             

 25 

Drugused Table: 

Key

VSTDATE Date 8

DRUG_CODE Character 9

HN Character 9 FK:Pt

TIMES Character 1  ( )

Create Index: 

 Hn: hn+DTOS(vstdate)+times+item 

 Date: DTOS(vstdate)+hn 
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 26 

Pt Table: 

Key

HN Character 9 PK

PNAME Character 15

FNAME Character 25

LNAME Character 25

BRTHDATE Date 8

MALE Character 4

ADDRPART Character 30

MOOPART Numeric 2

TMBPART Character 2

AMPPART Character 2

CHWPART Character 2

Create Index: 

 Hn: hn 

 27 

Druglist Table: 

Key

DRUG_CODE Character 9 PK

DRUG_NAME Character 50

Create Index: 

 Drug_code: drug_code 
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 28 

Place Table: 

Key

CODE Character 6 PK

NAME Character 25

Create Index: 

 Prov: name 

 Dist: LEFT(code,2)+name 

 Tam: LEFT(code,4)+name 

 29

Doctor Table: 

Key

CODE Character 5 PK

DOCTOR Character 25

Create Index: 

 Dr_code: code 
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Health Level 7 Interface Specification
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HL7 Interface Specification

 HL7 (Health Level Seven, 2008) 

 General Order Message 

ORM^O01 (General Order Message) 

 Message 

 Message 

 DICOM    

 Message Grammar 

 30  Message ORM^O001 

ADT ADT Message HL7 v. 2.3.1 Chapter # 

MSH Message Header 2

PID Patient Identification 3

PV1 Patient Visit 3

{

ORC Common Order  4

OBR Order Detail 4

}

MSH Segment 

 Message 

 31  MSH 

S P L T R N (HL7 Definition) Value

MSH 0 3 ST Segment Name 

MSH 1 1 ST Field separator |

MSH 2 4 ST Encoding characters ^~\&

MSH 3 15 ST Sending application X-rayApp
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 32  MSH ( )

S P L T R N (HL7 Definition) Value

MSH 4 20 ST Sending facility X-rayName

MSH 5 30 ST Receiving application PacsApp

MSH 6 30 ST Receiving facility PacsName

MSH 7 26 TS Date/time of message 

MSH 9 7 CM Message type ORU^O001

MSH 11 1 ID Processing ID P

MSH 12 8 ID Version ID 2.3

KEY: S=Segment, P=Position, L=Length, T=Type, R=Required Y/N, N=Name of Segment 

PID Segment – Patient Information 

 33  PID 

S P L T R N (HL7 Definition) Value

PID 0 3 ST Segment Name 

PID 3 20 CM Y Patient ID Medical Record Number 

PID 5 100 PN Y Patient Name Last Name^First 

Name^Middle ^First 

Title^Last Title 

PID 5.1 48 PN Last Name 

PID 5.2 48 PN First Name 

PID 7 26 TS Y Date of Birth YYYYMMDD

PID 8 1 ID Y Sex Provide Mapping Table 

PID 11 106 AD Y Patient Address Street1^Street2^City^ST^

Zip^Country

PID 11.2 50 AD Street2

PID 11.3 50 AD City

PID 11.4 32 AD State
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KEY: S=Segment, P=Position, L=Length, T=Type, R=Required Y/N, N=Name of Segment 

PV1 Segment – Patient Visit 

 34  PV1 

S P L T R N (HL7 Definition) Value

PV1 0 3 ST Segment Name 

PV1 7 60 CN Attending Doctor Doctor ID^Last 

Name^First Name 

KEY: S=Segment, P=Position, L=Length, T=Type, R=Required Y/N, N=Name of Segment 

ORC Segment – Order Control 

 35  ORC 

S P L T R N (HL7 Definition) Value

ORC 0 3 ST Segment Name 

ORC 1 2 ID Order Control NW

KEY: S=Segment, P=Position, L=Length, T=Type, R=Required Y/N, N=Name of Segment 

OBR Segment – Observation Request 

 36  OBR 

S P L T R N (HL7 Definition) Value

OBR 0 3 ST Segment Name 

OBR 4 200 CE Y Universal Service ID Exam Code^Exam Desc 

OBR 6 Y (Imaging) Date/time Date Time of Tech 

Completion

 KEY: S=Segment, P=Position, L=Length, T=Type, R=Required Y/N, N=Name of Segment 
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Digital Imaging and Communications in Medicine

 NEMA  2003, The DICOM Standard: Parts 1 – 14 

http://medical.nema.org/dicom/2003.html

 DICOM 

1. Introduction and Overview 

2. Conformance

3. Information Object Definitions 

4. Service Class Specifications 

5. Data Structure and Encoding

6. Data Dictionary 

7. Message Exchange 

8. Network Communication Support for Message Exchange 

9. Retired

10. Media Storage and File Format for Data Interchange 

11. Media Storage Application Profiles 

12. Storage Functions and Media Formats for Data Interchange 

13. Retired

14. Grayscale Standard Display Function 

15. Security Profiles 

16. Content Mapping Resource 
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 DICOM 

 DICOM 

 SOP Class Augmentations 

 37 SOP Class Augmentations 

Attribute Name Element Tag Attribute Description 

Media Storage 

SOP Class UID 

(0002,0002) Uniquely identifies the SOP Class associated with 

the Data Set.

* 1.2.840.10008.5.1.4.1.1.7 = Secondary Capture 

Image Storage 

(   DICOM Standard: Parts 2  D.3.1.1.1) 

Media Storage 

SOP Instance UID 

(0002,0003) Uniquely identifies the SOP Instance associated 

with the Data Set placed in the file and following 

the File Meta Information. 

Transfer Syntax 

UID

(0002,0010) Uniquely identifies the Transfer Syntax used to 

encode the following Data Set. This Transfer 

Syntax does not apply to the File Meta Information. 

* 1.2.840.10008.1.2.1 = Explicit VR Little Endian 

Uncompressed 

(   DICOM Standard: Parts 2  D.3.1.1.1) 

Implementation

Class UID 

(0002,0012) Uniquely identifies the implementation which wrote 

this file and its content. It provides an unambiguous 

identification of the type of implementation which 

last wrote the file in the event of interchange 

problems.
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 Secondary Capture Image (SC) Information Object Definition (IOD)  

 38 Secondary Capture Image Object Definition Table 

Entity Name Module Name Reference

Patient Patient  39 

Study General Study  40 

Series General Series  41 

Equipment General Equipment  43 

SC Equipment  44 

Image General Image  45 

Image Pixel  47 

SC Image  49 

SOP Common  50 

Patient Entity Modules 

 39 (  DICOM Standard: Parts 3  C.7.1.1) 

Attribute Name Element Tag Attribute Description 

Patient’s Name (0010,0010) Patient's full legal name. 

Patient ID (0010,0020) Primary hospital identification number or code 

for the patient. 

Patient’s Birth Date (0010,0030) Date of birth of the named patient 

Patient’s Sex (0010,0040) Sex of the named Patient. Enumerated Values: 

* M = male, F = female, O = other 

(   DICOM Standard: Parts 3  C.2.3) 
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Study Entity Modules 

 40  Study (DICOM Standard: Parts 3  C.7.2.1) 

Attribute Name Element Tag Attribute Description 

Study Instance UID (0020,000D) Unique identifier for the Study. 

Study Date (0008,0020) Date on which the acquisition of the study 

information was started 

Study Time (0008,0030) Time at which the acquisition of the study 

information was started 

Referring Physicians’ 

Name

(0008,0090) Patient's primary physician for this Imaging Service 

Request.

Study ID (0020,0010) User or equipment generated Study identifier 

Accession number (0008,0050) A departmental IS generated number which 

identifies the order for the Study. 

Series Entity Modules 

 Series 

 41  Series (  DICOM Standard: Parts 3  C.7.3.1) 

Attribute Name Element Tag Attribute Description 

Modality (0008,0060) Type of equipment that acquired the data used to 

create the images in this Study Component.

* OT = Other 

(   DICOM Standard: Parts 3  C.7.3.1.1.1) 

Series Instance UID (0020,000E)  Unique identifier of the Series. 

Series Number (0020,0011) A number that identifies this Series. 

Series Description (0008,103E) User provided description of the Series 
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 42  Series (  DICOM Standard: Parts 3  C.7.3.1) ( )

Attribute Name Element Tag Attribute Description 

Performing

Physicians' Name 

(0008,1050) Name of the physician(s) administering the 

Series.

Operator’s Name (0008,1070) Name(s) of the operator(s) supporting the 

Series.

Equipment Entity Modules 

 General Equipment 

 43  Equipment (  DICOM Standard: Parts 3  C.7.5.1) 

Attribute Name Element Tag Attribute Description 

Manufacturer (0008,0070) Manufacturer of the equipment that produced the 

composite instances. 

Station Name (0008,1010) User defined name identifying the machine that 

produced the composite instances. 

Manufacturer’s

Model Name 

(0008,1090) Manufacturer’s model name of the equipment that 

produced the composite instances. 

Device Serial 

Number

(0018,1000) Manufacturer’s serial number of the equipment that 

produced the composite instances. 

Software Versions (0018,1020) Manufacturer’s designation of software version of 

the equipment that produced the composite 

instances.
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 SC Equipment 

 44  Secondary Capture Equipment (  DICOM Standard: Parts 

       3  C.8.6.1) 

Attribute Name Element Tag Attribute Description 

Conversion Type (0008,0064) Describes the kind of image conversion. 

Defined Terms: 

* WSD = Workstation 

(   DICOM Standard: Parts 3  C.8.6.1) 

Modality (0008,0060) Source equipment for the image. This type 

definition shall override the definition in the 

General Series Module 

(   DICOM Standard: Parts 3  C.7.3.1.1.1) 

Secondary Capture 

Device ID 

(0018,1010) User defined identification of the device that 

converted the image 

Secondary Capture 

Device Software 

Version

(0018,1019) Manufacturer's designation of software version of 

the Secondary Capture Device 

Image Entity Modules 

 Image 

 General Image 

 45  (  DICOM Standard:

       Parts 3  C.7.6.1) 

Attribute Name Element Tag Attribute Description

Image (Instance) 

Number

(0020,0013) A number that identifies this object instance. 
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 46  (  DICOM Standard:

       Parts 3  C.7.6.1) ( )

Attribute Name Element Tag Attribute Description

Image Date (0008,0023) The date the image pixel data creation started. 

Required if image is part of a series in which the 

images are temporally related. 

Note: This Attribute was formerly known as Image 

Date.

Image Time (0008,0033) The time the image pixel data creation started. 

Required if the Image is part of a series in which 

the images are temporally related.

Note: This Attribute was formerly known as Image 

Time

Image Type (0008,0008) Image identification characteristics. 

DERIVED\SECONDARY\

(   DICOM Standard: Parts 3  C.7.6.1.1.2) 

 Image Pixel 

 47  Pixel  (  DICOM Standard: Parts 3  C.7.6.3) 

Attribute Name Element Tag Attribute Description 

Samples per Pixel (0028,0002) See C.7.6.3 for description of Image Pixel Module. 

Enumerated Value: 1 

Photometric

Interpretation

(0028,0004) Specifies the intended interpretation of the pixel 

data.

MONOCHROME2

(   DICOM Standard: Parts 3  C.7.6.3.1.2) 

Rows (0028,0010) Number of pixels in the vertical direction in the 

frame. (   DICOM Standard: Parts 3  C.7.6.3) 
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 48  Pixel  (  DICOM Standard: Parts 3  C.7.6.3) ( )

Attribute Name Element Tag Attribute Description

Columns 0028,0011) Number of pixels in the horizontal direction in the 

frame.

Bits Allocated (0028,0100)

Bits Stored (0028,0101)

High Bit (0028,0102)

Pixel Data (7FE0,0010)

 SC Image 

 49  SC Image (  DICOM Standard: Parts 3  C.8.6.2) 

Attribute Name Element Tag Attribute Description 

Date of Secondary 

Capture

(0018,1012) Date image is captured 

Time of Secondary 

Capture

(0018,1014) Time image is captured 

 SOP Common  

 50 

       (  DICOM Standard: Parts 3  C.12.1) 

Attribute Name Element Tag Attribute Description 

SOP Class UID (0008,0016) Uniquely id the General Purpose Scheduled 

Procedure Step. 

*1.2.840.10008.5.1.4.1.1.7

(   DICOM Standard: Parts 3  K.6.2.2.3) 
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Attribute Name Element Tag Attribute Description 

SOP Instance UID (0008,0018) Uniquely identifies the SOP Instance of the General 

Purpose Scheduled Procedure Step. SOP Instance 

UID shall be retrieved 

with Single Value Matching. 

(   DICOM Standard: Parts 3  K.6.2.2.3) 
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1.

 1.1 

  pt1="PT" 

  dlist1= "DRUGLIST" 

dovst1= "OVST" 

 1.2    

  start_date = date()  

 1.3  X-ray  temp 

  USE drugused 

  copy to temp while dtos(vstdate)=dtos(start_date) 

 1.4  SQL : SELECT 

SELECT ...    

WHERE ...  

FROM  ...  

INNER JOIN ...   

INTO CURSOR  ...

Ex.

thisform.grid1.recordsource="SELECT temp.vstdate,; 

temp.hn,fullname(pt.pname,pt.fname,pt.lname),;

temp.drug_code,druglist.drug_name,1,dicom_ck(temp.drug_code),3,diag_ck(te

mp.drug_code),* ; 

WHERE DTOS(temp.vstdate)=dtos(start_date) and temp.drug_code='X' and 

temp.hn==pt_xray FROM ("; 

+"temp"+" INNER JOIN "+pt1+" ON temp.hn=pt.hn JOIN "+dlist1+" ON 

temp.drug_code=druglist.drug_code)";

+" INTO CURSOR c ORDER BY vstdate asc"   
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 35  X-ray 

 Select 

 36 

2.   DICOM 

 2.1 

  **  =  “ .- - ”

  filename1=hosid+"-"+hn7+"-"+vsttime7 
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 2.2 

  **  = “  \ . \  \  \” 

  pathname1=datainfo_path+"\"+hosid+"\"+hn7+"\"+vsttime7+"\" 

 2.3  Message HL7 

  l7_name=filename1+".hl7" 

  hl7_path=pathname1 

  hl7_file = hl7_path+ImageNo+hl7_name    

 2.4  HL7

  hl7_file = hl7_path+ImageNo+hl7_name   &&

  IF FILE(hl7_file)     &&

   errfile = FOPEN(hl7_file,12)   &&

  ELSE 

   errfile = FCREATE(hl7_file)   &&

  ENDIF 

IF errfile < 0      &&  Error   

ELSE       

=FWRITE(errfile,HL7)    &&  HL7 

ENDIF

=FCLOSE(errfile)  &&

....

  Text File: 1-2-HOSID-000000484-20050402142800.hl7 

  MSH|^~\&|X-rayApp|X-rayName|MpasApp|PacsName||20091012010614 

||ORU^O01||P|2.3||||||||
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  PID|||000000484|| ^ ||19230101|F|||^123456  99 ^

^ |||||||||||||||||||

  PV1|||||||^^^^^|||||||||||||||||||||||||||||||||||||||||||| 

  ORC|NW||||||||||||||||||||||||||||||||||||

  OBR||||X6010^Abdomen,Supine||20050402142800|||||||||||||||||||||||||||||||

 2.5  Text File 

 X-ray 

Diag Note  DBF  Text File 

 SELECT DTOS(diagdate)+"|"+ALLTRIM(STR(diagtime))+"|"+ALLTRIM(dr_code)

; +"|"+ALLTRIM(file_id)+"|"+ALLTRIM(DTOS(diagdate))+ALLTRIM(STR(diagtime)); 

+dr_code+"|" ;

 WHERE hn+DTOS(vstdate)+ALLTRIM(STR(vsttime))+oprt_code= ; 

hn7+DTOS(vstdate7)+ALLTRIM(STR(time7))+oprt_code7 ;

 FROM database_dicom+"\diagdicom" PLAIN NOCON NOWAIT TO FILE 

SYS(2023); +"\diagdicom.txt" 

  “|” 

 DICOM  Text File  diagdicom.txt

 Text File 

: pathdicom.txt 

: | | .dcm| |

:

 1-1-HOSID-000000198-20050402154200|\HOSID\000000198\20050402154200\1-1-

HOSID-000000198-20050402154200.dcm|200504021542X5010|CHEST  PA. Upright-1-1|
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2.6

  2.6.1 

  MD5RUN="RUN MD5 "+PATHMD5+" -o md5log.txt" 

&MD5RUN

 MD5  PATHMD5 

 md5log.txt 

 37 

  2.6.2 

  IF file(dicom_file)=.T. 

   =MESSAGEBOX("  ",0," ")

   RETURN 

  ENDIF  

DICOM

 38 
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 DICOM 

 39 

 2.7   Text File

 2.7.1   Java  Text File  Message HL7 

: *.hl7 

:

public void ReadMessageHL7()

{

 //  Text File 

 … 

String TitleName = imp.getTitle(); 

FileTxt = TitleName.substring(0,TitleName.length()-3)+"hl7"; 

         filename7 = FileTxt;                                       

         FileTxt = directory+filename7;                  

…

        Content(); 

MSH(); PID(); PV1(); OBR();    
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}

   

 public void Content() 

{

//  Text File  array 

 … 

List<String> wordList = new ArrayList<String>(); 

         BufferedReader br = null; 

…

br = new BufferedReader( new FileReader(FileTxt) );

String word; 

while( ( word = br.readLine() ) != null ) 

                wordList.add( word ); 

…

               br.close(); 

…

String[] words = new String[ wordList.size() ]; 

         wordList.toArray( words ); 

         MSH = words[0];                                      

         PID = words[1];     

         PV1 = words[2]; 

         OBR = words[4];               

 } 

private void MSH() {

 //  array 

int position,xx; 

xx = 1;

position = MSH.indexOf('|'); 

           while(position!=-1) 

            {     
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                position = MSH.indexOf('|',position+1); 

                xx++;          

}

 int [ ] Posi; 

           Posi = new int[xx]; 

           xx = 0;     

           position = MSH.indexOf('|');     

           while(position!=-1) 

            { 

             xx++;  

                Posi[xx] = (int)(position);                 

              position = MSH.indexOf('|',position+1); 

}

msh2 = MSH.substring(Posi[2]+1,Posi[3]);

// ex. MSH=MSH|^~\&|X-rayApp|X-rayName| 

// MpasApp|PacsName||20090727221404||ORU^O01||P|2.3||||||||

}

2.7.2   Java  Text File 

: note.txt, pointer.txt 

:

 ... 

       FileReader fr= new FileReader(file); 

            BufferedReader br = new BufferedReader(fr); 

              String line = br.readLine(); 

              while (line !=null) 

{

                  String[] row = line.split("\\|"); 

                 if (line.length()!=0) 
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{pathdicom_model.addRow(row);}

             line=br.readLine();                 

             } 

             br.close(); 

…

2.7.3  Visual FoxPro  Text File 

: new_note.txt, new_pointer.txt   

:

"APPEND MEMO note FROM "+note_txt+" OVERWRITE" 

"APPEND MEMO pointer FROM "+pointer_txt+" OVERWRITE" 

 2.8  Visual FoxPro  Text File 

: log_file.txt  

:   

For ix = 1 to ALines( aParse, FileToStr(“log_file.txt”)) 

Ok_Cancel=AParse[1]

Endfor

 2.9 

 DICOM 

 Visual FoxPro 

 DBF  Java  Graphic 

DICOM

Java

 run1='/N javaw -Xms96m -Xmx96m -classpath export.jar;ij.jar;./plugins ij.ImageJ -

macro '+'"'+macro_file+'"' 
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 !&run1 

 ImageJ  PlugIn  export 

 macro_file 

 2.10  DICOM

 Message HL7  Text File 

 DICOM 

 40  DICOM 
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3.

 Diagnosis 

 41 

 Diagnosis 

 42 
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 3.1 

 NetBeans 

 JAVA 

 43 

 3.2  UID 

 UID 

 DICOM 

  3.2.1 

  3.2.2 Media Storage SOP Inst UID   

  3.2.3 Implementation Class UID 

  3.2.4 SOP Instance UID 

  3.2.5 Study Instance UID 

  3.2.6 Series Instance UID 
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 3.2.1 

*** DcmDDE.java *** 

new DcmDataDictionaryElement (0x0008, 0x0020, VRCODE_DA, "Study Date", 

DD_StudyDate),

*** SecondaryCaptureIOD.java *** 

ddo.setString(DcmDDE.DD_StudyDate, studyDate); 

seriesNumber = TitleName.substring(0,TitleName.indexOf('-',1));

imageNumber = TitleName.substring(TitleName.indexOf('-',1)+1,TitleName.indexOf('-',2));

hosID = msh4; 

Machine_ID =”.1”; 

Date cdt = new Date(); 

dateAndTimeSuffix = fs.format(cdt); 

public String orgRootUID = DcmUID.ORG_ROOT_UID;

*** DcmUID.java *** 

public static final String ORG_ROOT_UID = "1.3"; 

public static final String IMPLEMENTATION_UID_SUFFIX = ".1"; 

public static final String SOP_UID_SUFFIX = ".1"; 

public static final String STUDY_UID_SUFFIX = ".2"; 

public static final String SERIES_UID_SUFFIX = ".3"; 
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 3.2.2 Media Storage SOP Inst UID   

0002,0003  Media Storage SOP Inst UID: 1.3 + .Machine Serial Number* + .1  + 

.Hospital ID* + .DateTime* + .Series Number + .Image Number

*** SecondaryCaptureIOD.java *** 

ddo.setString(DcmDDE.DD_SOPInstanceUID, orgRootUID+"." + machineID 

+"."+DcmUID.SOP_UID_SUFFIX  +"."+ hosID +"." + dateAndTimeSuffix+"." + 

seriesNumber+"." + imageNumber); 

*** DcmOutputStream.java *** 

metaDDO.setString(0x0002, 0x0003, copyDDO.getString(DcmDDE.DD_SOPInstanceUID)); 

 3.2.3 Implementation Class UID

0002,0012  Implementation Class UID: 1.3.1

*** DcmOutputStream.java *** 

metaDDO.setString(0x0002, 0x0012, DcmUID.ORG_ROOT_UID + 

DcmUID.IMPLEMENTATION_UID_SUFFIX);

 3.2.4 SOP Instance UID 

0008,0018  SOP Instance UID: 1.3 + .Machine Serial Number* + .1  + .Hospital ID* 

+ .DateTime* + .Series Number + .Image Number

*** SecondaryCaptureIOD.java *** 

ddo.setString(DcmDDE.DD_SOPInstanceUID, orgRootUID+"." + machineID +"."+ 

DcmUID.SOP_UID_SUFFIX  + "."+hosID +"." + dateAndTimeSuffix+"." + seriesNumber+"." + 

imageNumber);

 
 
 
 

 
 
 
 

 
 



118

*** DcmDDE.java *** 

new DcmDataDictionaryElement (0x0008, 0x0018, VRCODE_UI, "SOP Instance UID", 

DD_SOPInstanceUID),

 3.2.5 Study Instance UID 

0020,000D  Study Instance UID: 1.3 + .Machine Serial Number* + .2  + .Hospital 

ID* + .DateTime* 

*** SecondaryCaptureIOD.java *** 

ddo.setString(DcmDDE.DD_StudyInstanceUID, orgRootUID+"." + machineID + "."+ 

DcmUID.STUDY_UID_SUFFIX +"."+ hosID +"." + dateAndTimeSuffix); 

*** DcmDDE.java *** 

new DcmDataDictionaryElement (0x0020, 0x000D, VRCODE_UI, "Study Instance UID", 

DD_StudyInstanceUID),

 3.2.6 Series Instance UID 

0020,000E  Series Instance UID: 1.3 + .Machine Serial Number* + .3  + .Hospital 

ID* + .DateTime* + .Series Number

*** SecondaryCaptureIOD.java *** 

ddo.setString(DcmDDE.DD_SeriesInstanceUID, orgRootUID+"." + machineID +"."+ 

DcmUID.SERIES_UID_SUFFIX +"."+ hosID +"." + dateAndTimeSuffix+"." + 

seriesNumber+"." + imageNumber); 

*** DcmDDE.java *** 

new DcmDataDictionaryElement (0x0020, 0x000E, VRCODE_UI, "Series Instance UID", 

DD_SeriesInstanceUID), 
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