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Research on the prediction model of vision comfortable
fusion limits
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Abstract: Random dot stereograms were used to study the factors of the key problem that existed in the
visual comfort of stereo display and was caused by stereo vision comfortable fusion. Subjective behavior
experiments were done to analysis the factors to affect CFL(Comfortable fusion limits) of stereo vision by
changing the size and shape of a hidden graph, the dots density and dot size in random dot stereograms.
Then a prediction model of these factors to CFL was put forward. The results showed that these factors
had different influences on CFL under crossed disparity and uncrossed disparity. Under uncrossed
disparity, the subjects can stand bigger size of hidden graph, and the perception of fusion limit for the
shape is opposite to the perception under crossed disparity. Correlation detection was measured between
the prediction values calculated by the prediction model and the measured values. The correlation
coefficient achieved 0.998 and 0.977, respectively, under crossed disparity and uncrossed disparity, which
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indicated that the prediction model could more accurately predict the CFL.

Key words: stereo vision; visual comfort;
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Fig.1 Geometric optical path diagram binocular parallax
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Tab.1 Experimental parameters setting

Hldde? Randc_)m Random Hidden
Group graph size dot size dot density graph shape
1% Ipixel graph shap

1 10,30,50 1,10,22 0.5 Rectange

0.1,0.3,0.7,
2 30 1,10 Rectange
0.9
1,7,13,

3 10,30 19.25 0.5 Rectange
Rectange,
4 30 1,16,28 0.5 Roundness,
Triangle
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Tab.3 Heteroscedasticity correction under crossed
disparity
Indep_e ndent Coefficient Standard error P-value
variable

a 3.713 0.227 0.000
c 0.072 0.003 0.000
a’ -5.380 0.385 0.000
b? 1.164 0.188 0.000
c? -0.001 0.000 0.000
b® -0.838 0.202 0.000
ac -0.037 0.006 0.000

Constant term -0.226 0.044 0.000

MRS Tr 2205, BrA 22 B AE 1% 5T K-F |
53 MR CFLases LA AN
CFLuse=—0.226+3.713a-5.380a%+1.164b?-

0.838b*+0.072¢-0.001¢*>-0.037ac  (4)
* 2 XXHPETOLS EEH5H XI5 1 A 28 SURE 25 Bt #EAT OLS [a1 ) 4%
Tab.2 Regression analysis under crossed disparity Br A A AR L 3% 4,
Infilzpr);r;cliznt Coefficient Standard error P-value X4 EXTXHAET OLS EIFSH7
a 3.853 0.616 0.000 Tab.4 Heteroscedasticity correction under crossed
c 0.059 0.008 0.000 disparity
a? -6.323 1.087 0.000
b? 1.413 0.577 0.023 Indep_er:)client Coefficient Standard error P-value
c? -0.001 0.000 0.001 verae
b? _1.160 0.607 0.069 a 0.466 0.120 0.001
ac ~0.032 0.017 0.079 c 0.004 0.002 0.031
Constant term -0.188 0.118 0.125 b® 0.273 0.084 0.003
R-square 0.926 Prob>F 0.000 Constant term 0.266 0.043 0.000
R-square 0.539 Prob>F 0.000

PR RIS BERE , FR R B ; R-square Sl & &
BELE L), Fom FHBENL S /N (BEDL S 2 B
BB K/INAT i B CFL A8 fb iy 2 B R-square 8 K, 156
32 0] I3y 8 (] ) 280 R B I 2 5 Prob>F 1Yoy S 25 1

it P AH,Prob>F BY{E A 0, mim/h T &M

_(—0.226+3.713a—5.380a2+1.164b2—0.838b3+0.072c 0.001c?-0.037ac, Crossed disparity
~10.266+0.466a+0.273b%+0.004c ,Uncrossed disparity

R B AN AR 7T 25, B IS 2 HE 38 X
Z T CFLyerosea M 2020
CFLuerosed=0.266+0.466a+0.273b3+0.004c¢
AR (4)F(5)143] CFL & — AR T .
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Tab.5 Predicted scores of CFL, and measured
scores of CFL under crossed disparity

. Rand .

Hidden Random doinsic;r: Predicted Measured
graph size  dot density . score/D score/D
/pixel
10% 0.1 4 0.359 5 0.4
10% 0.3 4 0.4308 0.45
10% 0.9 1 0.4907 0.5

F6 FEXXMET CFL MiMES LMEITEE
Tab.6 Predicted scores of CFL, and measured

scores of CFL under uncrossed disparity

Hidden Random Rand.o m Predicted Measured
. . dot size
graph size  dot density . score/D score/D
/pixel
30% 0.5 1 0.4439 0.4
30% 0.5 16 0.5039 0.55
30% 0.5 28 0.5519 0.6
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Fig.8 Scatter plot of predicted scores and subjective scores
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