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Figure 1. Conceptual image of brightness constraint of a
stereo camera.
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Figure 2. Camera calibration process flow.
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Figure 3. A flow of hierarchical grid search process.

Figure 4. A parking lot scene used in this experiment. (A)
Camera 1 (256-gradation RGB, 1280 x 960 pixel) (B)
Camera 2. (C) A depth map of Camera 1.
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Table 1. True values of camera parameters

Parameter True value
f 1.12 [mm)]
d, 0.00275 [mm]
Cy 640 [pixel]
C, 480 [pixel]

0,9, 0 [deg]

T, T,T, 0 [mm]

Table 2. Criteria for hierarchical grid search

Criterion

Number of searches 20

Initial search ranges 2nd gignificant digit

End determination 1 Step size is smaller than the 6%

significant digit.

End determination 2 Number of iterations is 500.
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Figure 5. RMS reprojection errors and evaluation errors

before and after camera calibration.
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Figure 6. Convergence characteristics using this method. (A) Evaluation value (B) RMS reprojection error (C) Ratio of

intrinsic camera parameters to true values (Estimation values / true values) (D) Difference between rotational camera

parameters and true values (Estimation values — true values) (E) Differences between translational parameters and true values

(Estimation values — true values).

BIE% D RMS lf i (BRIEAIZEIT 5 RMS) &
ﬂﬁﬁm%h%h”Q%iammmum0E®RMsﬁﬁL
BIFT%5 Mean £S.D.) & 3.03£0.00 & 72 ~7=. Z D RMS H#%
WRRZZ 0.05 pixel (X 1 Hj3E X D+ ThNEL, AT ERIE
TEL AR L. E, FHMIEIXREFREL R L TEBY,
IV TR | ﬁ%htsm1ﬂﬁﬁ@@%ﬁ@%%ﬁﬁ%%
THY, FIEIE+ohk/MeInc e /AREs. Zhbo
FERLY, BERNRICE S FMEEZ RMET 22 & T,
HATRG A—BZERNHD ) A ZAN5HD T AT ERIE
TEDLZENHND.

REEOIAREEE X 6 12739, MIHIFEGE 43.0 1%, 100
B ORKEFHIZ LY 3.0 PR L7z (X 6A). [AERIC, RM
ﬁ&%ﬁ%im%1Lu9ﬂ50%pmaKWﬁLk(H
6B). B ATNRIA—ZDFEFZBINHK LTz (X 6C, D, and
E). ZOXEFFEORRIIBE LE 3 woosagkicsiL,
%ﬁﬁ%mwmmﬁ@3mx5:ﬂ#él@@ﬁ@#%%

D11 TH-o7=. {AL, Intel Xeon E5-1620 3.5 GHz PC
é”)ﬂb\fz.

INOORR LY, BEEWRAE /ML HREBEIX
EAE D —EORIHANOHYIIAT A FRNF A —=ZI1Tx L,
AT VENATERIETEXHZ &L,

4. BB 1. FBESEE
AECHREF =22 /A X2 S0 Ba0REED

(©2017 Information Processing Society of Japan

1
H Box object
I
| Camera 2
i Camera 1 1000 mm
: 500 mm
W AP---221
1
: 15 mm
A2t S
. .
d 7
4 7’
4 d
‘ Amm
500 mm 500 mm

Figure 7. Positional relationship between the subject and

the cameras.

Figure 8. Image used as subject texture (256-gradation

RGB, 1024 x 1024 pixel).
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Figure 9. Comparison of RMS reprojection errors when 3D

coordinates include noise.
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Figure 10. Calibration results of Tsai’s method and our
proposed method. (A) Calibration according to Tsai's
method (Noise added to image coordinates) (B)
Calibration according to our proposed method (Noise added

to pixel values).
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Figure 11. Accuracy comparison between Tsai's method and

our proposed method under typical conditions.
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