Making TIFF DICOM compatible
Ado van Rensburg
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e PCs are.. 4
— Powertful .
— Inexpensive 2 .

— technical support réadily available
« Used for medical imdging applications
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Possible to translate
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Retain both format compliance's

Need to analyse DICOM elements

Program developed to do this
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DICOM SOP to store 1mages
&

Comrilercial file format
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Combined'seamlessly
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* Studied DICOM requirements
» Studied commercial file formats

» Look for possible-marriage
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TIFF - Tag-based-Image Fil¢ Format
Ideally suited -
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Visual Basic  *
VisionTools :
DICOM publicati'ozls

Library of elements *,
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Raster images *

Independent of computer architecture,

operating systemand graphic hardwarg=

Compact, handles B&W and color
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* Bytes 0-1 .

— “II” Iittle-endian leasg significant byte first

— “MM” big-en&iaﬁ most significant byte fixst
* Bytes 2-3 the number “427

. By\tes 4-7 offset 1n B)Hrtes to first IED
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* First two bytes number of entries, N
* N 12 byte long entries

« Terminates in four byte entry

[

— pointer to next IFD.

a4

— ‘{OOOO” if 1t was the/hst IFD
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Bytes 0-1 1dent1ﬁgat10n tag
Bytes 2-3 data type e.g. ASCII, SHORT

Bytes 4-7 count field
Bytes 8-11 actual data' or pointer;to data
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 Where data > 4bytes
* Image data .

Ll

— Contained in strips r

— RowsPerStrip, Strif)()ffse“ts, StripByteCounts
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- S“mgle sequential s?) must be used
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TIFF structure

Header
0 Byte Order Directory Entry
X Ta
2 42 ©
X+2 Type
4 Offset of the Oth IFD
A X+4 1 ] Count
6
1 X+8 Value or Offset
I[FD
|
A B Number of Directory Entries ]
A+2 Directory Entry 0
: Value
A+14 Directory Entry 1
A+26 Directory Entry 2
ArBR2 Offset of next IFD
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* File = SOP 1nstance
— e.g. “Store James Bond’s CT”
* Made up of information objects IOD .-

» Each object contains attributes

H H
— £.g. sex = male ﬁ@ name = “James’”’
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 Each attribute consists of
— Tag:

* group number (exg. 0010 patlent)
* element (e.g. 0010 = patient name)

— length g

- valpe' //




// ‘:\1;»— x:\" //[/ P ’/

* 128 bytes File Rreamble
* Four byte Prefix - “DICM”

e File Meta Element
— group 0020 hex

[

: 1
- QID’S, SOP 1nstanc/e transfer syntax
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The PC file

DICOM
SOP Instance

DICOM Part 5 Encoding

DICOM
SOP Instance

DICOM
File Meta DICOM Data Set

Information

DICOM
File Meta DICOM Data Set

Information

A file contains one SOP Instance

A file contains one SOP Instance

More
Files

A File-set contains DICOM Formatted Files
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« Use uncompressed image data
* TIFF information, intggrated into-DICOM

 TIFF pointer to image data need not bg"
close to data itself | "*
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e Only header anel pomter to first IFD stored
in Preamble

o IFD’s embeddedin DICOM section =

— Private Information in File Meéta Information
— Following private tag at the end of thefile
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* Build up comprehensive library
— Current DICOM volumes
— Proposed amendments

— Foxpro database .« *§
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* Analyzed image files
— ACR/NEMA fﬂiles :
— Not P3.10 compliant

— Other deviations from notm
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* Analysis .

— Group, element

— Description
— Value




Read Header

Analyze Display Translate Cancel

group elenent tupe  description

C:%DICOHNVIOI_DICH is a DICOH P3.10 confornant file

rel TRACE 0pp2 0000 UL Group 0002 Length 190
ooz 0001 OB File Heta Infornation Yersion

gopz  oop2  UI Hedia Stored SOP Class UID 1.

ooz 0003 UI Hedia Stored S0P Instance UID 1.

ass Inplicit YR little endian Transfer Suntax

—— oopz - 0010 LI Transfer Suntax UID 1.

B-EZ }

.540.10008.5.1.4.1.1.2
.840.113619.2.1.1.385941224.250. 736170257 .639
.8

40.10008.1.2
ooz 0012 Ul Inplenentat ion Class UID .040.113619.6.5
oop2 0013 SH Inplenentat ion Yersion Hane 25
0pp2 - 0016 Source Application Entity Title CTH_STORAGE
0008 0000 Group 0008 Length 456
0oos 0001 Group 0008 Length to End (RET) 525692
0opg 0003 Inage Type ORIGINALASECONDARYASEGHENTED
0008 0016 S0P Class UID 1.2.840.10008.5.1.4.1.1.2
oops 0018 S0P Instance UID 1.2.840.113619.2.1.1.385941224.250. 736170257 . 639
0opg  0p20 Study Date 19930430
oops  op21 Series Date 19930430
oops  op22 Acquisition Date 20041219
oopg  0D23 Inage Date 19930430
008 0030 Study Tine 112724
oopg 0031 Series Tine 112938
0opg 0032 Acquisition Tine 212006
0008 0033 Inage Tine 114027
0oog 0050 Accession Hunber
0008 0060 Hodality CT
0ops 0070 Hanufacturer GE HEDICAL SYSTEHS
0opg 0080 Inst itut ion Nane JFK IHAGING CEMTER
0008 0090 Referring Physician’s Mane BERCIK
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» Grayscale 1mages can be dlsplayed

* Simple functions

O

— Grayscale maniptilation

— Magnify/minify i

— Move !
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= Display DICOM Images

X-val (mm)

Dataset info:




AN e

e Only header anel pomter to first IFD stored
in Preamble

o IFD’s embeddedin DICOM section =

— Private Information in File Meéta Information
— Following private tag at the end of thefile
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e Only byte grayscale images allowed 1n
TIFF

. Convert Word {0 byte, findimax/min -
« Lose DICOM compliance
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* View in Corel Photopaint

* Analyze to proye.Dicom conformance




= Corel PHOTO-PAINT

File Edit View Image Effects Mask Object Special Window Help

101_DICM.TIF
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Up to date library

//[/w ,/

Conformance claims _not true

Word to byte problem

TIFF viable option-
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« Easy to implement
* Holds many advantages

e Standard choice in future?
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