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Which Objective Measure can Mimic Experts’ Opinion for Quality of
Dermatologic Images?

Abstract: Background: Since the image quality has critical importance in medical imaging, the reliability of
image compression algorithms is a major issue to address. In medical systems, JPEG is the most frequently
used one and JPEG2000 (JP2) is considered to be a serious alternative. Compressed image quality can be
evaluated objectively and subjectively. In subjective studies, experts evaluate the quality of images. On the
other hand, there are many objective measures, which are defined by mathematical definitions, such as Mean
Square Error (MSE), Mean Average Error (MAE), Peak Signal-to-Noise Ratio (PSNR), Maximum Difference
(MD), Structural Content (SC), Normalized Absolute Error (NAE) and Image Fidelity (IF). However, presence
of several objective measures for image quality in compressed images raises the problem of selecting the
appropriate measure which can give close results to human experts. Aim: Our aim is to try to compare the
objective methods for their ability to mimic human experts. Method: The objective evaluation results were
compared with human experts’ opinions using Receiver Operator Characteristic (ROC) analysis. Additionally,
all the objective scores of JPEG and JP2 were compared at four different compression ratios (1:50, 1:40, 1:30
and 1:20). Results: A statistically significant difference was found that JPEG2000 provided better results for
all evaluation criteria at each compression ratio (p<0.001). NAE and SC showed a lower performance relative
to other measures for both JPEG and JP2. MD is the closest to experts’ opinion for JPEG, MSE is the closest to
experts’ opinion for JP2 but the difference between the methods were statistically insignificant. Conclusions:
JP2 is more successful than JPEG at all compression ratios; therefore, this algorithm can replace JPEG for
medical images in the future. NAE and SC appear to be less successfiul in reflecting experts’ opinion. However,
the other measures except from NAE and SC must be further evaluated for their ability to mimic experts’
opinion in other studies.
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Ozet: Giris: Tibbi goriintiilemede, goviintii kalitesi hayati éneme sahip oldugu igin, goviintii sikistirma
algoritmalarimn giivenilirligi olduk¢a onemlidir. JPEG, tibbi sistemlerde en ¢ok kullanilan goriintii sikigtirma
algoritmalarindan biridir ancak gelecekte JP2 onun ciddi bir alternatifi olarak diisiiniilebilir. Stkigtirilmug
goriintiilerin  kalitesi ile ilgili objektif ve subjektif degerlendirme c¢alismalar: yapilmistir. Subjektif
calismalarda, goriintiilerin kalitesi uzmanlar tarafindan degerlendirilirken objektif ¢alismalarda Mean
Square Error (MSE), Mean Average Error (MAE), Peak Signal-to-Noise Ratio (PSNR), Maximum Difference
(MD), Structural Content (SC), Normalized Absolute Error (NAE) and Image Fidelity (IF) gibi élgiitler
kullamlir. Stkigtirilmis goriintiilerin kalitesini 6lgmek igin bir¢ok objektif yontem olmasina ragmen en uygun
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olgiitiin secimi ciddi bir problemdir. Amag¢: Calismanin amaci, sikistirilmis dermatolojik goriintiiler igin
objektif olgiitlerle uzmanlardan alinan yanitlar: karsilagtirmak ve uzmanlara en yakin sonucu verecek olgiitii
saptamaktir. Yontem: Elde edilen skorlarin uzmanlarin verdikleri yanmitlara yakinligi Receiver Operator
Characteristic (ROC) analizi ile degerlendirilmistir. Buna ek olarak, dort farkli stkistirma oraminda (1:50,
1:40, 1:30 and 1:20) JPEG ve JP2 sikistirma algoritmalarinin objektif skorlar karsilastirilmistir. Bulgular:
JP2 algoritmasinin her bir sikisirma oraninda ve tiim objektif dlgiitlere gore JPEG 'den daha basarili oldugu
goriilmiistiir (p<0.001). Uzman goriisleri ile karsilastirildiginda, NAE ve SC her iki sikistirma algoritmasinda
da diger dlgiitlere gore en diisiik performansi gostermislerdir. ROC analizi sonuglarina gore, her iki algoritma
icin uzmanlarin verdigi yamitlara en yakin sonucu veren tek bir olgiit bulunamamistir. JPEG sikistirma
algoritmast icin MD, JP2 i¢cin MSE uzmanlara en yakin sonug veren olgiit olarak goriilmektedir. Ancak
aradaki fark istatistiksel olarak anlaml degildir. Sonug: Biitiin sikistirma oranlarinda JP2, JPEG sikistirma
algoritmasindan daha basarili oldugu igin gelecekte tibbi goriintiileri sikistirmak i¢in JP2 JPEG yerine
kullanilabilir. NAE ve SC disindaki olgiitler baska bir ¢alismada yeniden degerlendirilebilirler.
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