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adaptcentre.ieOur contributions

● We provide the first-of-its-kind subjective image quality assessment of 

sky/cloud images captured by sky cameras;

● We propose and release a new image quality dataset comprising 70 

images with different noise levels; and

● In the spirit of reproducible research, the source code used in generating 

the stimuli is available online1.

 [1] https://github.com/Soumyabrata/cloud-quality
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● These ten images illustrate the stimuli used for our experiment. 

● Images were randomly selected from SWINSEG (Singapore Whole sky 
Nighttime Imaging SEGmentation database) dataset2.

 [2] S. Dev, F. M. Savoy, Y. H. Lee, and S. Winkler, “Nighttime sky/cloud image segmentation,” in Proc. IEEE International 
Conference on Image Processing (ICIP). IEEE, 2017, pp. 345–349.
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Stimuli were distorted using three different types of image noise, i.e., 
Gaussian noise, salt-and-pepper noise, and speckle noise, at two 
different levels (low and high) of distortion.
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● We conducted a visual perception experiment using a multi-stimulus method3. 
● The quality scale was divided into five semantic portions for scoring image 

quality: Bad (0-20), Poor (20-40), Fair (40-60), Good (60-80), and Excellent (80- 
100). 

 [3] F. Kozamernik, V. Steinmann, P. Sunna, and E. Wyckens, “SAMVIQ - a new EBU methodology for video quality 
evaluations in multimedia,” SMPTE Motion Imaging Journal, vol. 114, pp. 152–160, 04 2005.
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● The experiment was conducted in a standard office environment at Xi'an 
Jiaotong-Liverpool University, Suzhou, China. 

● The test stimuli were displayed on a 19-inch LCD monitor screen, with a 
native resolution of 1920 × 1080 pixels. No image adjustment, e.g., zoom or 
window level, was allowed during the experiment.

● 13 participants, including 6 men and 7 women, participated in the experiment. 

● Before the start of the actual experiment, each participant was provided with 
instructions on the procedure of the experiment (e.g., explaining the type of 
assessment and the scoring interface). 
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It can be seen clearly that both the distortion type and distortion level seem to 
affect the perceived quality.



adaptcentre.ieImpact of Distortion on Perceived Quality

● Original (< MOS >= 88.0) > Gaussian low (< MOS >= 74.7) > Gaussian high (< MOS >= 57.6) > Speckle 
low (< MOS >= 41.7) > S&P low (< MOS >= 32.8) > S&P high (< MOS >= 32.1) > Speckle high (< MOS 
>= 21.5).

● Notice that there is a statistically significant difference between the low and high distortion levels 
for both Gaussian noise and speckle noise, whereas there is no difference in scoring for the 
salt-and-pepper noise.
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● We presented a new subjective image quality assessment database 

with 70 night- time/cloud images. 

● Statistical analyses showed the impact of the distortion type, i.e., 

Gaussian noise, salt-and-pepper noise, and speckle noise on the 

human perceived quality.

● This work can be further used as a better understanding of the impact 

of visual distortion on ground-based camera images and, 

subsequently, improve the current sky imaging detection 

methodologies.
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Interested in pursuing a fully-funded PhD program in computer vision + 
machine learning, with applications to atmospheric study, multimedia or 
network security, at University College Dublin, Ireland?

Contact me at soumyabrata.dev@adaptcentre.ie for more details.

mailto:soumyabrata.dev@adaptcentre.ie
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