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Development of a learning program for basic digital image processing

Abstract

Background: Currently, radiography has widely shifted from the Film-Screen system to digital systems. This transition
necessitates that radiological technologists possess a thorough understanding of digital image management and
processing to produce high-quality medical radiographs. MATLAB, a program widely used for image processing, offers a
Graphical User Interface (GUI) to facilitate faster and more intuitive use. However, its typical requirement for users to
write commands in the Command Window can be confusing for those without a strong foundational knowledge of the
program. Objective: This research aims to develop a program that assists in learning image processing commands and
transformations, focusing on topics such as the Color Channels Model, Image Filtering, and Image Enhancement.
Methods: The program was designed and developed specifically as a digital image processing learning tool. Its
functionality was rigorously evaluated by comparing the images and histograms generated by the program with those
produced by executing the same commands in MATLAB’s Workspace (Reference Code). To evaluate the program’s
effectiveness in enhancing learning, pre- and post-test results were compared among 63 undergraduate students of
Radiological Technology. Results: This comparison revealed that the Root Mean Square Error (RMSE) and Mean Absolute
Error (MAE) values were 0 for all commands, indicating identical results. Furthermore, the histograms from both images
overlapped perfectly, confirming the accuracy and usability of the program's commands. Conclusion: The results showed
that post-test scores were significantly higher than pre-test scores, with a statistically significant difference at a 95%

confidence level.

Keywords: Image processing, Digital image, MATLAB, Development of learning program
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Exit

Development of Program for Learning Digital Image Processing

Transition to Digital
Radiography & Learning Hurdles

o-—,

imread( 'image.dcm');
gray2ngb(1);

imfilter(I,h);
imfilter(I,h);

I = [imwread('image.dcm');]
gray2rgb(1);

imfilter(1,);

gray2rgb(1);

imfilter(I,h);

% 100 150

Traditional MATLAB Learning: Easy to use GUI.

Hard to understand coding.

20 20

New GUI Learning Tool &
High Accuracy Verification

Program for Learing Digital Image Processing
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Verified against MATLAB

Educational Outcome
& Effectiveness

L ¥ 4
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n=63 RT Students
j Pre-test vs. Post-test Scores

Significanity
Higher
(p<0.05)

Pre-test

Post-test

Effective for Learning

Reference Code. Digital Image Processing.
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nan1sAsaadaUNsinuuaddlsunsalunisszanana  NaNAFAULARIFIANSNeT 1 Teuansldifiudnan Root
AINRAING mean square error (RMSE) uwaz A1 Mean absolute error

annIsnadaunigvinuaasldsunsuimaufiunis  (MAE) fawiniu 0 lunne And
Uszananamialusunsy MATLAB Aanw 13 nw Laua

M15197 1 WARYA Root mean square error (RMSE) Waz Mean absolute error (MAE) filaannnnsilfauiiaumn Pixel 1a401wi le
sl lUsuNsu (Test Images) waznnlaannlusunsu MATLAB (Reference Images)

Reference Images Test Images RMSE MAE
dark ref.jpg dark pro.jpg 0 0
blue ref.jpg blue pro.jpg 0 0
equalization ref.jpg equalization pro.jpg 0 0
gray ref.jpg gray pro.jpg 0 0
green ref.jpg green pro.jpg 0 0
high ref.jpg high pro.jpg 0 0
hue ref.jpg hue pro.jpg 0 0
intensity ref.jpg intensity pro.jpg 0 0
light ref.jpg light pro.jpg 0 0
low ref.jpg low pro.jpg 0 0
negative ref.jpg negative pro.jpg 0 0
red ref.jpg red pro.jpg 0 0
Saturation ref.jpg Saturation pro.jpg 0 0

nantslFauiaualaunsuarasnanildainnisld  FinduuaneandalaunsuaasninildannTlsunsy

Tusunsu (Test Images) waznaniildaanTusunsy  MATLAB (Reference Images) uaz &unsmaunauanssn

MATLAB (Reference Images) Histogram madﬂﬂwﬁlﬁ’mﬂmﬁ‘iﬁﬂ‘umiu (Test Images)
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—Referance Image

—Program Image

s 2 uansnsmnisilsaumeudalaunsuvasnminlaanmsldlusunsy (Test Images)

wazn it léanTusunsy MATLAB (Reference Images) 1as (A) Equalization Image,

(B) Negative Image, (C) Darkening Image, uaz (D) Lightening Image
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Processing and Information System) #2878 10C: Item-
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Development of a learning program for basic digital image processing
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