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Abstract. Background: As technological improvements keep accelerating its
momentum, imaging quality and image processing techniques provide new
opportunities in almost every field. These innovations facilitate the diagnosis and
treatment processes in medicine. Various image compression algorithms are being
used for last two decades, but since the image quality has critical importance in
medical imaging, the reliability of such methods is a major issue to address. The
most frequently used compression algorithm in medical systems is JPEG. JPEG
compression can be done at different qualities. There are many other compression
algorithms. JPEG2000 algorithm is one the alternatives which may replace JPEG
in the future. Objective: To objective evaluation of the performance of JPEG and
JPEG2000 algorithms in digital images used in dermatology outpatient. Method:
In total, photographs of 90 patients were taken in dermatology outpatient clinics.
For each patient, a set which is composed of eight compressed images and one
uncompressed image has been prepared. Digital images were compressed by 1:20,
1:30, 1:40 and 1:50 with both JPEG and JPEG2000 algorithms. Thus, a set of nine
samples was formed for each image; one original and eight compressed
photographs. MSE (Mean Square Error) and PSNR (Peak Signal-to-Noise Ratio)
are two of the most important criteria to measure the quality of reconstructed
images. If PSNR is higher and MSE is lower, then the quality of the compressed
digital image is accepted to be better indicating lesser loss of data compared to the
original image. Results: For JPEG2000; mean +/- standart deviation of PSNR
measures were; 38.82 +/- 3.77, 36.99 +/- 3.90, 35.82 +/- 3.93 and 35.01 +/- 3.96
for different comparison rates (1:20, 1:30, 1:40 and 1:50, respectively). For JPEG;
the measurements were 35.60 +/- 2.08, 33.54 +/- 2.39, 32.99 +/- 2.40 and 31.52 +/-
2.40 for the same comparison rates (1:20, 1:30, 1:40 and 1:50, respectively). Mean
and IR (Interquartile Range) of MSE measures for JPEG2000 compressions at
1:20, 1:30, 1:40 and 1:50 compression rates were 7.74 [4.69-15.60], 11.67 [7.23-
23.86], 1529 [9.90-31.12], 18.53 [11.82-37.94], respectively. For JPEG
compressions, MSE measures for 1:20, 1:30, 1:40 and 1:50 compression rates
were 16.82 [12.60-24.47], 26.27 [20.23-40.54], 31.68 [20.33-44.72], 43.55 [29.47-
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65.17], respectively. JPEG2000 provided better results for both evaluation criteria
at each compression rate. Conclusion: When JPEG and JPEG2000 algorithms were
compared, it was seen that jpeg2000 algorithm is more successful than JPEG for
all of the compression ratios. As expected, the greatest PSNR value and the lowest
MSE value were achieved at 1:20 comparison rate.
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Ozet. Goriintilleme kalitesi ve goriintiilerin islenmesine iliskin teknikler,
teknolojinin gelismesi ile bircok yeni olanaklar sunmaktadir ve tip alaninda bu
yeniliklerin  kullanimi tam1 ve tedavi hizmetleri igin ©nemli kolayliklar
saglamaktadir. Goriintiilerin ¢esitli algoritmalarla sikistirllmas: eskiden beri
bilinen bir yontemdir, ancak tibbi goriintiillerde goriintii kalitesinin kritik degeri
oldugu icin bu sikistirma yontemlerinin giivenilir oldugunun gosterilmesi
gerekmektedir. Tibbi sistemlerde en ¢ok kullanilan goriintii sikistirma yontemi
JPEG’dir. JPEG sikistirmas: degisik kalitelerde yapilabilir. Bunun disinda pek ¢ok
sikistirma yontemi bilinmektedir, ancak bunlarin i¢inde gelecekte kullanim icin en
uygun adaylardan biri JPEG2000 algoritmasidir. Amag: Dermatolojide kullanilan
sayisal goriintiiler icin JPEG ve JPEG2000 yontemlerinin basarisini objektif
olciitlere gore degerlendirmektir. Yontem: Caligsmaya katilan ogretim tiyelerinin,
dermatoloji poliklinigine gelen hastalar arasindan belirledigi toplam 90 olgu,
sikigtirilmamis TIFF formatinda gortintillenmistir. Fotograflar, ham halinden JPEG
ve JPEG2000 algoritmalarinin her ikisi de kullanilarak 1:20, 1:30, 1:40, 1:50
oranlarinda sikistirilmistir. Bu sekilde bir asil fotograf ve sekiz adet tiirevden
olusan bir set elde edilmistir. Stkistirma kalitesini degerlendirirken yaygin olarak
kullanilan nesnel ol¢iitler MSE (Mean Square Error) ve PSNR (Peak Signal-to-
Noise Ratio) degerleridir. MSE degeri kiiciildiikge sikistirilmis goriintiiniin kalitesi
artmaktadir. PSNR degerinin biiytikliigii ise sikistirilmis goriintiiniin kalitesinin
artifin gosterir. Bulgular: JPEG2000’in her bir tiirev icin Ortalama + Standart
Sapma PSNR degerleri 1:20, 1:30, 1:40 ve 1:50 sikistirma oranlart icin sirasiyla
38.82 £3.77,36.99 £ 3.90, 35.82 + 3.93, 35.01 + 3.96 olarak hesaplanmistir. JPEG
algoritmasi igin ayni sikistirma oranlarinda bulunan degerler sirastyla 35.60 + 2.08,
33.54 +£2.39, 32.99 £2.40, 31.52 + 2.40 olarak verilebilir. JPEG2000’in 1:20, 1:30,
1:40 ve 1:50 sikistirma oranlar i¢in ortanca ve IR (Interquartile Range) degerleri
sirastyla 7.74 - 10.90, 11.67 - 16.62, 15.29 - 21.21, 18.53 - 26.12 olarak
hesaplanmistir. JPEG algoritmast ile ayn1 sikistirma oranlari i¢in bulunan degerler
ise sirasiyla 16.82 - 11.86, 26.27 - 20.31, 31.68 - 27.38, 43.55 - 35.70 olarak
bulunmustur. Her iki degerlendirme yontemi ile tiim sikistirma oranlarinda
JPEG2000 istatistiksel anlamliik gosterecek sekilde daha 1iyi sonug
vermistir(p<0.001). Sonug¢: JPEG2000 algoritmasinin daha basarili oldugu
goriilmektedir. En yiiksek PSNR degeri ve en diisiik MSE degeri beklendigi gibi
1:20 oraninda elde edilmistir.
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