
Interactive Subjective Study on Picture-level Just Noticeable Difference of Compressed Stereoscopic Images
Chunling Fan1,2, Yun Zhang1, Raouf Hamzaoui3, Qingshan Jiang1

1Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, China
2Shenzhen College of Advanced Technology, University of Chinese Academy of Sciences, China

3School of Engineering and Sustainable Development, De Montfort University, UK

where M is the number of subjects. if subject m can
perceive a quality difference, ; otherwise, .

The Satisfied User Ratio (SUR) Sn for a distorted image dn of
a source image is

• Picture-level Just Noticeable 
difference on stereoscopic images 
have not been studied.

D(Distortion)

Traditional Distortion

R(Bit rate)

Perceptual Distortion

Motivations

Proposed Dataset

• Perceptual R-D function is piece-wise constant.

• Just Noticeable Difference (JND) reveals the minimum distortion that 
human visual system can perceive.

• Traditional JND models focus on pixel and sub-band domain. We 
study the Picture-level JND (PJND) of stereo images.

Subjective Test

Our dataset includes 10 source stereo images in resolution
19201080. The distortion types involved in the test include
JPEG2000 and H.265 intra coding.

Analyses and Discussions

Fig. 6 SUR curves and real collected data. 
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Table 2 PJND for H.265 and JPEG2000 compression in SIAT-JSSI. 

(a) JPEG2000. 

(b) H.265 intra coding. 

Reference images and their distorted versions

Original QP=27 
(PJNDPRI-1)

QP=32 

QP=30            QP=40

QP=42            QP=47

Subjective test

• According to ITU-R BT.2022 recommendation.

• Image pairs were shown side by side on a 65’ 3D monitor with native resolution 38402160.

 Post-processing

The outliers are detected and removed.

Fig. 3 Subjective test environment. Fig. 4 Flowchart of the procedure.

PJND is defined as the 75% of the SUR.
• The SUR decreases as the distortion increases.
• The real collected data fits well the normal distribution.
• The PJND points vary with the image contents.

Conclusions
Fig. 2 Left views of source images in the SIAT-JSSI dataset. 

• Picture-level Just Noticeable 
difference on stereoscopic images 
have not been studied.

Fig. 5 An example of the procedure.

 Present subjective test to study the PJND of stereo images.

 Explore the PJNDPRI and PJNDDRI.

• PJNDPRI: against a pristine reference image (PRI).

• PJNDDRI: against a distorted reference image (DRI).

 Release PJND-based stereo image datasets, which we made 
available to the public for further research.                              
Download website: http://codec.siat.ac.cn/SIAT-PJND-index.html

Our findings can be used in perception-based coding and processing.

Pristine reference image

Distorted reference image

Table 1  Summarization of the dataset.

Fig. 1 Perceptual and traditional R-D function.
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Pristine reference image CR=30            CR=40CR=19
(PJNDPRI-1)

Original

Fig. 7  Reference images and their distorted versions. 
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