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1 Study Procedure in Detail

In the study, we had 7 subjects, all of whom were naive

to the specific purpose of the study. The subjects, 1

female and 6 males, had normal or corrected-to-normal

visual acuity and their ages ranged between 25 and 29.

For the recognition study part, stimuli printed on

A3 matte paper were shown to the participants in a

dark room (0.01 cd/m2). Prior to the study, each sub-

ject was adapted to the lighting conditions of the room

for 10 minutes. Afterward, they were tested with the

wavelength chart, shown in Figure 1, in order to as-

sess their respective dark adaptation and color vision

capability. For the wavelength chart test, the subject is

requested to designate the bright area on the top bar.

Should the area marked by the subject agree with the

bright area on the bottom bar, the scotopic spectral lu-

minance response, the subject’s dark adaptation is ver-

ified. During this test, the subject’s scotopic adaptation

is confirmed by checking if their luminance perception

is shifted. Subjects who failed the initial dark adapta-

tion test were waited further for proper adaptation until

they passed the test.

The stimuli used in the recognition study were 10

pairs of images (Section 2) , each pair consisting of an

original test image and its resulting recalibration by our

method. In each trial, a subject is presented with a sin-

gle pair of images, with the order of the original image

and the result image randomized, and was asked the fol-

lowing two-alternative forced-choice question: “Which

of the two images reveal more details?”.

The aesthetic appeal study part was conducted in

a room with standard office lighting (100 cd/m2, pho-

topic vision). This time, a subject was shown the set of

20 images, from the same 10 pairs of stimuli, in a ran-

dom order and asked to rate each image individually in

terms of aesthetic appeal on a Likert scale of 0 to 5.

2 Stimuli

The complete set of stimuli used in the study are pre-

sented in Figures 2-4 in the matching ID order with the

results. Each row in a figure is an image pair with the

original image on the left and its reproduction on the

right. The reproductions in image pairs 2, 4, 5, 6, 7, 8

and 9 are created by the global operator with the weight

set α : {1/3, 1, 1}. The reproduction in pair 3 is also

created by the global operator but with the weight set

α : {0.25, 0, 1}. The remaining reproductions in pairs 1

and 10 are created by the local operator with the weight

set α : {1/3, 1, 1}.

3 Additional Results

Detailed results of the aesthetic appeal study are given

in Table 1. A sample of reproduction results by our

model along with the corresponding numerical evalua-

tion is provided in Figure 5.
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Fig. 1: The wavelength chart.

Image
Pair ID

1 2 3 4 5 6 7 8 9 10

Mean Score
of the
Original

3.21 3.64 3.29 4.00 3.00 3.93 4.14 3.00 3.64 3.57

Mean Score
of the
Reproduction

3.14 3.14 2.93 3.71 2.14 2.57 2.79 3.43 2.71 1.71

Signed
Difference

0.07 0.50 0.36 0.29 0.86 1.36 1.36 -0.43 0.93 1.86

Table 1 Results of the aesthetic appeal study.
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Fig. 2: Image Pairs 1-4.



4 Ufuk Celikcan et al.

Fig. 3: Image Pairs 5-7.
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Fig. 4: Image Pairs 8-10.
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row Original
RMSDP/S

RMSDP/S
Change in
RMSDP/S

RMSDP/PO RMSDS/SO µJND maxJND

1 0.006046 0.003652 a decrease 
of 39.6% 0.000313 0.001321 0.89 11.86

2 0.010956 0.003828 a decrease 
of 65.06% 0.005494 0.003131 3.36 11.78

3 0.009896 0.001675 a decrease 
of 83.07% 0.001796 0.010504 2.57 9.59

4 0.010290 0.003450 a decrease 
of 66.47% 0.003827 0.013489 2.96 13.01

5 0.004376 0.000901 a decrease 
of 79.41% 0.003346 0.004172 3.04 19.54

 

Fig. 5: In each row of the image matrix, the first column is the original image and the second is its reproduction

by our model using the global operator with weight set α : {1/3, 1, 1}; the third and the fourth columns are

photopic and scotopic luminance responses of the reproduction; and the last is the absolute difference between

the responses. Table lists the numerical results of the reciprocal rows in the image matrix. The second column is

RMSDP/S of the original image. Columns 3 through 8 are RMSDP/S , change in RMSDP/S with respect to the

original, RMSDP/PO, RMSDS/SO, µJND, and maxJND values of the reproduction.
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