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O ABSTRACT 0O

Medical imaging currently plays a crucial role in all clinical applications of medical
procedures, ranging from medical research to diagnosis and treatment planning. However,
medical imaging procedures are often computationally demanding due to the large 3D
medical datasets processed in practical clinical applications.

Thanks to the rapid enhanced performance of graphics processing units (GPUSs), improved
programming support, and their excellent cost-to-performance ratio, the GPU has emerged
as a viable parallel computing platform for computationally intensive tasks requiring high
processing power.

This study aims to leverage distributed computing techniques on the GPU to enhance and
accelerate the processing of medical images, which could play a pivotal role in long-term
therapeutic procedures. The algorithm was developed and applied in three key areas of
medical image processing: segmentation, filtering, and edge detection.
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0.00398921 0.00099706 0.000000006 0.000000001 Parallel Process
330 138 taqpull A
Al 3) guall
1024*1024 512*512 256*256 128*128 3 sall ana
0.49068808 0.14161968 0.02892589 0.0079774 Serial Process
0.011004209 0.00099706 0.000000007 0.000000002 Parallel Process
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8y guall uind gdadl AiNd alaa¥ Aadlaall () 435l cillalaia (8) Joil)
Eshamd) Bl s agldl s lied)
t ) 3y gaall
1024*1024 512*512 256%256 128*128 8 sall ans
10.2143716 2.4085633 0.59441018 0.1336102 Serial Process
0.6585700 0.0079789 0.001994132 0.00199341 Parallel Process
3ya 19 c_})uﬂ\ TN
140 3) guall
1024*1024 512*512 256*256 128*128 3 pall aaa
10.10477399 2.39020456 0.61339330 0.17054271 Serial Process
0.668767452 0.00894522 0.002024888 0.00296044 Parallel Process
Bya 19 c_})uﬂ\ TN
A 3) gual)
1024*1024 512*512 256*256 128*128 3 pall ana
10.32155060 2.42451524 0.61332750 0.15957331 Serial Process
0.666965 0.009010314 0.00199365 0.00199270 Parallel Process
3ya 19 c_})uﬂ\ TN
ra)l) 3)seall
1024*1024 512*512 256*256 128*128 8 pall ana
10.3542883 2.4712183 0.62732315 0.1575787 Serial Process
0.688021421 0.00800991 0.00299191 0.00199460 Parallel Process
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gobaad) 4L (Bbasl Adlida alaal Aallaal) (a) 43jlhe cillalada (9)

[
1024*1024 128

Wrag

Jeal)
el @ ualdl) sl

s ) 3y suall
1024*1024 512*512 256*256 128*128 3 ) gall aaa
10.3426263 2.46397948 0.613359212 0.14960575 Serial Process
0.638697385 0.00895333 0.002019405 0.0019629 Parallel Process
30 20 el A
Al 8 ) guall
1024*1024 512*512 256*256 128*128 8 sall ans
10.5266060 2.4496445 0.610470533 0.14960145 Serial Process
0.69324088 0.00894379 0.001993656 0.0030233 Parallel Process
3ya 19 @.)uﬂ\ PR
134G 3 pual)
1024*1024 512*512 256*256 128*128 8 sall ans
10.4114885 2.4296727 0.5884592 0.14162111 Serial Process
0.658970117 0.0079779 0.00299215 0.0019946 Parallel Process
3% 20 :c_vuﬂ\ PR
Al 3) guall
1024*1024 512*512 256*256 128*128 3y gall aaa
10.56791377 2.47534966 0.6213700 0.14258742 Serial Process
0.67006206 0.0089738 0.002017 0.0020067 Parallel Process
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8ygall aiad (gaian! Adlida alaal dadlaall (ha) 45)lha cillabaia (10) Jeill
Inverse Sinusoidal contrast Image :_ualudl g bl
t ) 3y suall
1024*1024 512*512 256*256 128*128 3 pall aaa
23.4690752 4.98581409 1.22915101 0.4398245 Serial Process
0.67792105 0.00794935 0.00199222 0.00203061 Parallel Process
330 43 1 apual) A
140 3) guall
1024*1024 512*512 256*256 128*128 3 pall aaa
18.6332747 4.91589093 1.226683139 0.28125476 Serial Process
0.676597833 0.007982730 0.002983093 0.001972675 Parallel Process
330 36 1yl A
A 3) gual)
1024*1024 512*512 256*256 128%128 3 pall ana
17.34860754 4.19378685 1.033404111 0.260304212 Serial Process

0.9903154373

0.007978200

0.001996755

0.003028154

Parallel Process

Bya 22 !c_})uﬂ\ TN
ra)l) 3)seall
1024*1024 512*512 256*256 128*128 3 pall paa
18.20012998 4.3034880 1.09308195 0.272309303 Serial Process
0.650524616 0.007971286 0.002017498 0.0029602 Parallel Process
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mage S

ISC (5:8ail Adlide alaal dadlaal) (pa) 4)la cillalaiia (11) Jsid)

Hyperbolic Tangent Contrast Image :aludl s bsd)

t 1Y) 3yseall
1024*1024 512*512 256*256 128*128 5y seall aaa
10.69406604 2.572376966 0.62532925 0.15274858 Serial Process
1.20434093 0.00798344 0.00299358 0.001987934 Parallel Process
S 11 el dps
14l 3y puall
1024*1024 512*512 256*256 128*128 8 sall aaa
11.311711 2.5325353 0.71013593 0.18350958 Serial Process
0.679842233 0.008975028 0.00199866 0.003021955 Parallel Process
330 21 el A
D 5 ) guall
1024*1024 512*512 256*256 128*128 8 sall aaa
10.441854 2.51545977 0.62831974 0.15458869 Serial Process
0.67543244 0.00900816 0.001996755 0.002960681 Parallel Process
5a 19 :gpesil i
) gl
1024*1024 512*512 256*256 128*128 5 pall ana
10.986495971 2.48556137 0.6273226 0.16156673 Serial Process
0.67357468 0.00897622 0.001993894 0.00295543 Parallel Process
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san55 (CPU) 45al) dallaall 5355 (o IS aladinly Akl jpeall dallaad ddliaal) cilagylisad) Qs vie
G sall anas ddeal) ae ooy IS0 2 apedll s of may ((GPU) Guasall dallad)
Aplsiall Aapdal) Casy (530 1183) gapedt dpass lef GPU s o(Fpalayll ilysad) &357) oY) spylisu
solisd) Wl 3l gl dallae die Ll sl (e € e e Jeal) apnsi Sy Cum cdlaall 4llal)
O Aleall S Cas Bye 820 Y Jedl iyt (s e Al Bl W el 2 ¢(5)5eall usSaa) (AL
(330 186=55) S Jal ayyuiil) Causd il ((3ysmall cafind) Bl gyl 8 . Juy JS0 Alisall llisal)
DV spliad) WL 5a€ O3 GPU saliind (e JIB Las (480 dplua Slilee i Yy Janssf Dlaal) ()Y s
b ot Ll ddeal) Y (30 20-19) apped o JB lia 38 o(afiailly poland) 3al) Gueladly
SSTGPU 5 CPU (bl J& s Taia o8 Jaa Lae 3aiae dubin cililee ) dalall (g0 L&)
aldl gylidly (Inverse Sinusoidal Contrast) (bl splid) 1 4wl lends Slluall (g
3 cllead) s28 o V) (30 43-22) Wgale Guund GPU G3ias Laisd «(Hyperbolic Tangent Contrast)

i) o)) e aa Lee clsall Blaly libil) Jis ey il
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Hgall Aallas llee (o Adlida zila & CPU 3aag 43)lie GPU 32 giad Al apedll o Jlas 2ie
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Nl sally (adinll 4y Cpuadl GPU Clasy aladinly dynasl) Gl Saend) aleil) il ey 2 5i8)
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Bixall dpluad) ililaall acng 3,810 351 awat Jia saaad) il (e 3aléu3U

References:

1. Yi X, Qiao Y. GPU-Based Parallel Computing Methods for Medical Photoacoustic
Image Reconstruction. 2024 Apr 16.

2. Kirimtat A, Krejcar O. GPU-Based Parallel Processing Techniques for Enhanced
Brain Magnetic Resonance Imaging Analysis: A Review of Recent Advances. Sensors.
2024 Feb 29;24(5):1591.

3. Singh N. Accelerate Image Processing Tasks With Nvidia GPUs. 2024 Jan 17.

4, Santosh KC, Goyal A, Aouada D, Makkar A, Chiang Y-Y, Singh SK. Recent
Trends in Image Processing and Pattern Recognition: 5th International Conference,
RTIP2R 2022, Kingsville, TX, USA, December 1-2, 2022, Revised Selected Papers. 2023 Jan 11.
5. Meyer J. Evaluation of Modern GPGPU Technologies for Image Processing.
Proceedings of the International Workshop on OpenCL (IWOCL '20). 2020 Apr 27.

6. Packt Publishing. Hands-On GPU-Accelerated Computer Vision with OpenCV and
CUDA. 2018 Sep 27.

7. Ait Ali N, Cherradi B, ElI Abbassi A, Bouattane O, Youssfi M. GPU Fuzzy C-
Means Algorithm Implementations: Performance Analysis on Medical Image
Segmentation. Springer. 2018.

8. Kalaiselvi T, Sriramakrishnan P, Somasundaram K. Performance of Medical Image
Processing Algorithms Implemented in CUDA Running on GPU-Based Machine. 2018.

9. Amalia AE, Airlangga G, Thohari ANA. Breast Cancer Image Segmentation Using
K-Means Clustering Based on GPU CUDA Parallel Computing. JURNAL INFOTEL
Informatics - Telecommunication - Electronics. 2018.

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
156



Crua Lo pul) Aallaall cilang aladinly Apdall geall Aallas dalail olal pueas

10. Oza S, Joshi KR. CUDA-Based Fast Bilateral Filter for Medical Imaging.
Proceedings of the 5th International Conference on Signal Processing and Integrated
Networks (SPIN). 2018.

11. Li CY, Chang HH. CUDA-Based Acceleration of Collateral Filtering in Brain MR
Images. Proceedings of the 8th International Conference on Graphic and Image Processing
(ICGIP). 2017;10225:1022528.

12. Fluck O, Vetter C, Wein W, et al. A Survey of Medical Image Registration on
Graphics Hardware. Comput Methods Programs Biomed. 2011;104:e45-e57.

13. Owens JD, Houston M, Luebke D, et al. GPU Computing. Proc IEEE.
2008;96:879-99.

14.  Yang ZY, Zhu YT, Pu Y. Parallel Image Processing Based on CUDA. Proceedings
of CSSE. 2008;198-201.

15.  Collins R, Li CH, Carloni LP, et al. An Experimental Analysis of General Purpose
Computing with Commodity Data-Parallel Multicore Processors. Technical Report
RC25070, IBM T. J. Watson Research Center. 2010.

16.  Schellmann M, Gorlatch S, Meilander D, et al. Parallel Medical Image
Reconstruction: From Graphics Processing Units (GPU) to Grids. J Supercomput.
2011;57:151-60.

17. Huang TY, Tang YW, Ju SY. Accelerating Image Registration of MRI by GPU-
Based Parallel Computation. Magn Reson Imaging. 2011;29:712-6.

18. Bui P, Brockman J. Performance Analysis of Accelerated Image Registration Using
GPGPU. Proceedings of GPGPU. 2009;38-45.

19.  Archirapatkave V, Sumilo H, See SCW, et al. GPGPU Acceleration Algorithm for
Medical Image Reconstruction. Proceedings of ISPA. 2011;41-6.

20.  Schenke S, Wuensche B, Denzler J. GPU-Based Volume Segmentation.
Proceedings of IVCNZ. 2005;171-6.

21.  Chen HLJ, Samavati FF, Sousa MC, et al. Sketch-Based Volumetric Seeded
Region Growing. Proceedings of Eurographics. 2006;123-9.

22. Bojsen-Hansen M. Active Contours Without Edges on the GPU. Project Paper for
the Course in Parallel Computing for Medical Imaging and Simulation. 2010;1-8.

23. Roberts M, Packer J, Sousa MC, et al. A Work-Efficient GPU Algorithm for Level
Set Segmentation. Proceedings of HPG. 2010;123-32.

24.  Chen HLJ, Samavati FF, Sousa MC. GPU-Based Point Radiation for Interactive
Volume Sculpting and Segmentation. Visual Comput. 2008;24:689-98.

25. Feltell D, Bai L. Level Set Brain Segmentation with Agent Clustering for
Initialization. Proceedings of BIOSIGNALS. 2008;1-8

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
157






