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Analysis of Pose Selection on Binocular Stereo Calibration
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Abstract In order to improve the stability and precision of binocular calibration based on two—-dimensional
plane target, the influence of pose selection on calibration is emphatically analyzed from homography matrix
perspective. Then three properties are proposed to regulate calibration poses, which point out respectively, to
avoid all poses of translating and rotating target only in its own plane and the parallel pose between target and
image plane. On the basis of three properties, a strategy to select poses of binocular calibration called five
poses set calibration is presented. Experimental results demonstrate that three properties have high
application value, which is beneficial to ensure accuracy of calibration, and only if no less than three images
are acquired in every pose set, five poses set calibration can reach high calibration reliability and accuracy.
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Fig.1 Scheme of pose between target and binocular system. (a) Over against pose; (b) upward=sloping pose; (¢) downward—sloping pose;
(d) leftward—sloping pose; (e) rightward—sloping pose

AR AR E R B AR SCHR A T 1 s ) TS A AR AR B bR E R B0 T7 vk o AR TR 1 R MR 2, 1 1R
SPHESREAMK . brsEmt, e Al & UL L 5 A2 a9 BE At b, 4R 23530 58— ot 00 JR1E s 40 1 B
ZEREAR LB A 5 AR L IE X B AR 09 2 2, DT AR A HE 0 A2 E A bn o2 45 8 o ol T S 06 i A U AR 8 A 5%

0208003-4



S I S

BALCHRN Y Je 1 380, AR TAERE B S 250~350 mm , K BN o oA R o A2 40 DX TE] 235
FETE(5°,30°)F1(5°, 15°) A, X K B AE PR IEBURE 245, 3O 23 PRUBURE F R K 5 BORUAR 181 48™ JE AR TE | (] i) ok
TR 3 5 F B AR T R BRI AT B A o AR — AL R fE R GEIE N BT AR S0 H &
GE RS h AR K DX H] 75 (250 mm , 350 mm) N, DLORUEAE T Ab it b K A 8] R 249 3R IR R 5 4R 550 — 2 e
A PRAR I o3 A ) L ABURE A R BURHE ST, o TEIXTE](5°,30°) N AE AL fy B2, AT BETE XF FR B89 A BE R 41
PG, ) A A ) B ABURE 10°%8 25 T 40 85— X G IS 278 1] T B0} 10028 25 R e 4. 48— X IR 5 4R 52 545 Y
RS T R R, 0 590 O 1o e BRI ) A fBURE SR @ 7R DXIN(5°, 15°) N 28 Ak ff B2 [R] R AT RE 75 X Bk
B T AR R . dda  fF BT R s a5 H R 2 TARE o

4 SCIG IR R

o T WAE = A R 8 7 R R P RS E L ST AN O A« 1) =R A R E S 56
2) B % T S AR SRR S U L W D B R A B T AN A R A 1 RS 3) Sl AR
ZSRRAE WA L, ST T A A AT I A B M R SR . ROOH RA SRR L, T SR
B B HOH h Ze A BRI L B B L 4% 4105 ks B 03 T AT IR 10 B o 3 B R e A R I R R I o

|d.~d.|
d

&R R EE N 100 mm B BR AE TR HEAT 13 YOl &, 00 (S FOSS(E P8, AAH R IR 22 R, =

NP bR ez — o d, O ESHE, d, IR
4.1 =M RAVEIESLLE

HI T BT S R GE7e A7 AR L A O 380, B BUAR V- 11 -5 25 A7 PRUAGUSAR - A7 I, X IO 1) 28 2500 391
] ZE A 19 RN ] A7 (BT} 190, B8 5 AIXT 9250 - RGEAEXT (1] FABUARY 19° 1] AR} 19° ) Z2 6 4} 19° i [1]
AR 19° 2 25T AU 3 9 4 U AR AL bR R 19 XY, 207 RS S AR K 7E B AR T 1T 9 E e B A L A2 A SRl
PYARWC2 W IR, 5 LSS AR UL AR AE 1 b 2 Bn i 3 hn i 4 R E 5. Ze A SR AL AR A 3 1 0o
XF 100 mm T A4 R B2 I R85 3 an 2 2 Je 18] 2 o, 1] 2 8 il 37 WU H R GEAEAS TR 235 1 B il 2, 9\l 2
ARAHR IR 22

X 100%

t

F 15 UChRE L4 2 RO A R

Table 1 Parameters contrast results of five calibration experiments

Parameters for comparison Left camera f//mm Right camera f//mm
Calibration 1 8.280972 8.313489
Calibration 2 8.243713 8.232542
Calibration 3 8.268333 8.282329
Calibration 4 14.53007 8.29055
Calibration 5 8.323241 16.38114
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Table 2 Measurement deviation contrast results of five calibration experiments

Parameters for comparison Average deviation /mm Standard deviation /mm Max deviation /mm
Calibration 1 0.129862 0.029926 0.172382
Calibration 2 0. 145791 0.039778 0.20951
Calibration 3 0.12228 0.025136 0.157796
Calibration 4 2.624246 0.808904 3.798221
Calibration 5 1.629554 0.741292 2.606386
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Fig.2 Measurement accuracy contrast results of five calibration experiments
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Fig.3 Influence of different number of images on calibration parameters for the method of five poses set calibration.
(a) Variation trend of left camera’s focal length; (b) variation trend of right camera’s focal length
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Table 3 Measurement deviation contrast results of five poses set calibration and random pose calibration methods

Five poses set calibration Random pose calibration
Parameters for
] Average Standard Max Average Standard Max
comparison
deviation /mm  deviation /mm deviation /mm deviation /mm  deviation /mm deviation /mm

Calibration 1 0.00557 0.002754 0.012787 0.016016 0.006139 0.033253
Calibration 2 0.005673 0.002539 0.0121 0.011112 0.00573 0.0265
Calibration 3 0.005624 0.002773 0.012371 0.008795 0.003721 0.018889
Calibration 4 0.005622 0.002671 0.012419 0.037875 0.003975 0.046511

20.015/ (2) (®) i = calibration 1

= . - calibration

£ - calbration 1 2030  Sanibeaton 2

2 v caranon §0.025 A o calibration 3

50.010 -~ calibration 3 g Via o calibration 4

B o calibration 4 = o\

g 50.020

£0.005. ?;0.015 s ; v

2 £0.010° /@ e f\ =S

ot 3/ 2 T \W ﬂ% = ;é//‘)g

0 L L L L L L L L ] ‘r‘ 0. OGP == ¢ s 7
1 2 3 4 5 6 7 8 9 10 11 12 13 °1 2 3 4 9 10 11 12 13
Sequence number of measurement Sequence number of measurement
&l 4 TS RARE L SAEE 2 B E R IR X LA R o (a) TLESASERFRAE T 4 UChR A S 801 I e K5

(b) (LR Z LR E L 4 Ykﬁ%%ﬁﬁ‘]‘{ﬂ' R
Fig.4 Measurement accuracy contrast results of five poses set calibration and random pose calibration methods. (a) Measurement
accuracy of four calibration experiments for the method of five poses set calibration; (b) measurement accuracy of four calibration

experiments for the method of random pose calibration
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