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Abstract

The purpose of this research is to study on the design and construction of DICOM Medical Imaging Viewer and
Medical Image Processing by MATLAB 7.2. based on the principle of medical imaging, medical image processing and computer
in medicine. The constructed DICOM Medical Imaging Viewer and Medical Image Processing can be operated in 3 functions, i.e.
1) open single frame 2) open multiframes, each of which can exhibit information in .dcm file format and 3) digital image
processing. These included histogram, crop image, black and white adjustment, contrast enhancement and edge detection. The
functions employed were developed as built-in submenus. The results of functional testing of the constructed DICOM Medical
Imaging Viewer and Medical Image Processing showed that the program can open and display medical image and it’s information
with no distortion when compared withs the original image and every function worked could for medical image processing. It was
also found that although each function was suitable for a different purpose, simmultaneous use of all functions together might be

necessary to improve the quality of images.
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28

Naresuan University Journal 2010; 18(1)

Tushupasmsulasdayalviddlassaivdayauuulanay Taunaunivue 5 dunauaizui 2

)

Image data

Analysis &
Input Data LS

Text Data
Extraction

| Text
data

E®

Encoding Integration

Addittional Data(if necessary)

Uil 2 mswasdayaliihglassasidayauuulansy

Figure 2. The steps of data transformation to DICOM format
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Figure 3. Application of DICOM Medical Imaging Viewer and Medical Image Processing
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>> info = dicominfo('CT-MONO2-16-ankle.dcm”)
info =

Filename: [1x75 char]

FileModDate: '18-Dec-2000 12:06:44’
FileSize: 525436

Format: 'DICOM’

FormatVersion: 3

Width: 512

Height: 512

BitDepth: 16

ColorType: 'grayscale’

SelectedFrames: []

FileStruct: [1x1 struct]

StartOfPixelData: 1140
FileMetalnformationGroupLength: 192
FileMetalnformationVersion: [2x1 uint8]
MediaStorageSOPClassUID: '1.2.840.10008.5.1.4.1.1.7'
MediaStorageSOPInstanceUID: '1.2.840.113619.2.1.2411.1031152382.365.1.736169244’
TransferSyntaxUID: '1.2.840.10008.1.2’
ImplementationClassUID: '1.2.840.113619.6.5’
ImplementationVersionName: '1_2_5’
SourceApplicationEntityTitle: 'CTN_STORAGE’
IdentifyingGroupLength: 414

ImageType: 'DERIVED\SECONDARY\3D’
SOPClassUID: '1.2.840.10008.5.1.4.1.1.7"
SOPInstanceUID: '1.2.840.113619.2.1.2411.1031152382.365.1.736169244’
StudyDate: '1993.04.30’

SeriesDate: '1993.04.30’

ContentDate: '1993.04.30’

StudyTime: '11:27:24’

SeriesTime: '11:27:24’

ContentTime: '11:27:24"

Modality: 'CT’

ConversionType: "WSD’

Manufacturer: ‘GE MEDICAL SYSTEMS’
InstitutionName: 'JFK IMAGING CENTER’
ReferringPhysicianName: [1x1 struct]
StationName: 'CT010CO0’

StudyDescription: 'RT ANKLE’
PhysicianReadingStudy: [1x1 struct]
OperatorName: [1x1 struct]
ManufacturerModelName: 'GENESIS_ZEUS’
PatientGroupLength: 18

PatientName: [1x1 struct]
AcquisitionGroupLength: 10

SoftwareVersion: ‘03’

RelationshipGroupLength: 134
StudyInstanceUID: '1.2.840.113619.2.1.1.322987881.621.736170080.681’
SeriesInstanceUID: '1.2.840.113619.2.1.2411.1031152382.365.736169244'
SeriesNumber: 365

InstanceNumber: 1
ImagePresentationGroupLength: 168
SamplesPerPixel: 1

PhotometricInterpretation: 'MONOCHROME2’
Rows: 512
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Columns: 512
BitsAllocated: 16
BitsStored: 16

HighBit: 15
PixelRepresentation: 1
SmallestimagePixelValue: 0
PixelPaddingValue: 0
WindowCenter: 1024
WindowWidth: 4095
Rescalelntercept: -1024
RescaleSlope: 1
RescaleType: "US’
PixelDataGroupLength: 524296
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>> | = dicomread('CT-MONO2-16-ankle.dcm’);
>> figure, imshow(l, 'DisplayRange’,[])
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Figure 4. Single Frame DICOM.
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>> for frame=1:27

>> [mri(:,:,:,frame),map] = imread('mri.tif ,frame);

>> end

>> montage(mri,map);
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Figure 5. Multiframes DICOM.
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Figure 6. Graphic User Interface (GUI) display (6.1) Single frame and (6.2) Multiframes.
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Figure 7. Command Window of MATLAB Version 7.2 display information of
DICOM image.
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Figure 8. Graphic User Interface (GUI) display (8.1) Crop image in single frame and (8.2) Crop image

in multiframes for select region of interest.
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Figure 9. Digital image processing by histogram (9.1) Original image and (9.2) Histogram of original

image.
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Figure 10. Digital image processing by Contrast Enhancement (10.1) Original image and (10.2) Contrast

Enhancement of original image.
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Figure 11. Digital image processing by Edge Detection (11.1) Original image and (11.2) Edge

Detection of original image.
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Figure 12. Digital image processing by black and white adjustment (12.1) Original image and (12.2)

black and white adjustment of original image.
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