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Abstract To investigate the factors affecting the visual experience with the TV Ambilight system more deeply, this
paper establishes a TV Ambilight simulation system based on the LED light distribution model. The measurement and
comparison results show that the simulation system can simulate the light distribution and color fusion of real Ambilight
accurately. Experiments designed and accomplished by the simulation system are employed to investigate the factors
affecting the perception of Ambilight light effects. The visual perception experimental results indicate that the related
factors of LED light intensity and distribution range exert a significant (p<<0.01) effect on the visual experience of
Ambilight effects.

content width have little impact (p>>0. 05). The proposed simulation model and preliminary research results can provide a

However, other factors including the number of LED layers, LED grouping methods, and selected

theoretical reference for the design and manufacture of real TV Ambilight systems.
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Fig. 2 Immersive visual experience simulation system of TV
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Table 1 Investigated factors affecting immersive visual experience of TV Ambilight system

Investigated factor Value option Default Concerned factor Stimuli No. Choice No.
1: one layer; Selected content width,
Number of layers 1 o 12 4
2: double layers LED projection angle
1:2.2 2;
Number of layers,
LED group style 2:4 6 4; 3 i 12 6
selected content width
3:13.26_13
) 1: 64/128_128; LED group style,
Selected content width 2 12 6
2:224/224 64 number of layers
1:20°%;
o . Bend method,
LED projection angle 2: 407 1 . : . 18 6
intensity ratio
3: 60°
1: on; LED projection angle,
Bend method 1 ) ) ] 18 9
2: off intensity ratio
1:0.4;
Intensity ratio 2:0.7; 3 LED projection angle 9 3
3: 1.0
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Table 2 Results of ANOVA analysis of factors affecting

perceptual preference of immersive Ambilight system

Perceptual preference

Influence factor

d, F Sig.
Number of layers 1 0 1. 000
LED group style 2 0.989 0.377
Selected content width 1 0.075 0.786
LED projection angle 2 16. 746 0
Bend method 1 627.607 0
Intensity ratio 2 19. 045 0

Notes: d; represents degree of freedom; F represents a ratio of
the between-group variation divided by the within-group

variation; Sig. represents significant level.
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