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Effects of Camera Inner Parameter Error on Pose
Measuring Precision
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Abstract; In order to investigate the influence of camera inner parameters to the measuring precision, the
camera inner parameters such as focal length, imaging center and distortion coefficient were taken as input
variables of the Monte Carlo Method (MCM ), and success rates of pose determination was used to measure
the influence degree of each input variable to the measuring precision. Statistics was made through simulation
for the pose measuring errors caused by the same input error in multiple image surfaces. The simulation
result shows that:1) The impact of focus error on measuring precision increases as the imaging point of
target feature deviates from the imaging center;2) The impact of the imaging center error on the measuring
precision has no obvious change in the whole image surface;and 3) The error of pose measuring increases
with the distortion of image regions. Therefore, improving the precision of focal length and distortion
coefficient would increase the pose measuring precision of outer imaging regions, while the measuring

precision in the entire imaging surface region would be increased by decreasing the imaging center error.
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Table 1 Camera inner parameters and

F(x;) =

information of feature points
SH EE
£EBE f/mm 4.72
e FEEAE 3 k/mm ~? 6.0x1073
BRHL (%, ,y,)/mm (640,512)
a/mm —-40
b/ mm 40
¢/ mm -69.2820
d/mm -15
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Table 2 Different pose measurements

F% X/mm  ¥/mm Z/mm  Jififa/(°)  FBMH/C)
300 0 35 0 0
300 0 35 10 20

1

2

3 300 -50 35 -20 -5
4 300 50 35 -20 -5
5 300 -100 35 -10 10
6 300 100 35 -10 10
7 300 0 10 -20 -5
8 300 0 60 -20 -5
9 300 0 -40 10 20
10 300 0 110 10 20
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Fig.1 Success rate vs focus error
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Fig.2 Success rate vs imaging center error
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Fig.3 Success rate vs distortion error
ME 1 ~E3ALUEN,FS 1 EERERRE
TFHREF O X, B2 R BURZEX R IR R E
BUN,FS S MERARIER RE T REASEL , BER

BUREM BN R EEBE KR MTHFS 1 6E, &HE
RESRERBRZEMRIRHEEAHAE, HER
B LREMBIIRNZHA L.

3 ETRMERZENHESH

EENERAATERAGNEN , ERARTE
BHAIESEEWE, W B AR SR RR TR
AR AT a8 ARG E XA F—wARER
WERZENE A, EARCELHT TESWER
ZHEBGT 2.

3 BRI R 5 SR LA XA B 2 i, FAE X
FBEFETT L + 50° 5 + S0°RTE Bl Y, 3% R S ]
B, IRE—RINAFANES, EREIEE. RET
O B R EEME ER/NHIREE T EESNE
WREEN

Rue=, [ -3 B (6)

AW LB = /B, + B, B 5 E, Sy R R LR E S5
iRz,

REEEIREZMERN 0. 05 mm, 7EARF M E
AHAEERSWEREZME, K3, GERFELRR
FERTE 0 KR , Bk 3 AT 3 M BAKES
W ERZEH, BAARE R SHREYLZ FE T,
BREFERE L, BEWEREER/D, MHER
REBTEGE LN, BENBREERKR. THE
SZREETEIFF NEEXNESNERE NI RK
RS EE .

R3 EE-ZENERE
Table 3 Focus - pose measuring errors

X/mm Y/mm Z/mm EEMERZE/(°)
300 0 35 0.0902
500 0 35 0.0507
700 0 35 0.0357
300 - 100 35 0.1808
500 250 35 0.2501
700 -350 35 0.2568
700 350 35 0.2568
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Table 4 Pose measuring errors of different

imaging centers
e e e BT LREENERE ()

(2,2) (-2,-2) (2,-2) (-2,2)
300 0 35 0.1410 0.1459 0.1459 0.1432
300 -100 10 0.1321 0.1323 0.1528 0.1529
300 -50 10 0.1380 0.1381 0.1496 0.1497
300 50 10 0.1497 0.1496 0.1381 0.1380
300 100 10 0.1529 0.1528 0.1323 0.1321
300 -100 60 0.1280 0.1283 0.1354 0.1356
300 -50 60 0.1304 0.1303 0.1344 0.1346
300 50 60 0.1346 0.1344 0.1303 0.1304
300 100 60 0.1356 0.1354 0.1283 0.1282
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Table 5 Distortion coefficients-pose measuring errors

X/mm ¥/mm Z/mm RERNERE/(°)
300 0 35 0.0165
300 0 10 0.0160
300 0 60 0.0317
300 -50 35 0.0908
300 50 35 0.0908
300 -100 35 0.2125
300 100 35 0.2125
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