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Measurement of just noticeable difference for luminance of
human visual system on liquid crystal display

HUANG Xiao-qiao, SHI Jun-sheng” , TAI Yong-hang

(School of Physics and Electronic Information Technology . Yunnan Normal University ,
Kunming 650500, China)

Abstract: The just noticeable difference (JND) in luminance is one of important characteristics of the
human visual system (HVS). With the popularity of computer display, the JND in luminance has im-
portant application value for viewing the image details under the computer display environment. In
this paper, generated luminance stimuli using liquid crystal display (LLCD) with 10 bit graphic card,
the JND for 27 background luminances were measured by the psychophysical experiment on luminance
matching. Experimental results show that the ratio of the JND and background luminance is about
0. 017 at the moderate background luminance from 11. 89 cd/m’ to 142, 3 cd/m?, that follows the We-
ber’s law, and the ratio of the JND and background luminance is decreased with increase of the back-
ground luminance at lower background luminance from 0. 38 cd/m?* to 9. 36 cd/m*. The measured re-

sults of JND for luminance of human visual system on liquid crystal display under moderate back-
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ground luminance are consistent with Koenig and Brodhun’s results using traditional method.
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Tab. 1 Just noticeable difference under 27 background
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100. 00 22.6 0.382 3 0.016 9
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180. 00 79.5 1.320 2 0.016 6
190. 00 90. 8 1.525 7 0.016 8
200. 00 101. 4 1.764 7 0.017 4
210. 00 113.6 1.873 5 0.016 5
220. 00 127.9 2.147 4 0.016 8
230.00 142.3 2.514 7 0.017 7
240.00 161.6 3.179 4 0.019 7
250. 00 184.6 4.068 8 0.022 0
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90. 00 18.7 0. 305 4 0.016 3
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Fig. 3 Relationship between the just noticeable

difference and background luminances
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