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Abstract; In the process of camera calibration, in order to avoid repeating calibration of the
distortion coefficient in camera model, a distortion separated camera calibration method was
proposed. The second order radial distortion was considered, in which the area of contour line
formed by distortion is utilized as the criterion, and the inertia weight and learning factor of the
particle swarm optimization algorithm based simulated annealing were improved. Then the
improved particle swarm optimization algorithm was utilized to calibrate the distortion coefficient
and principal point coordinate of the camera. Finally, the other camera parameters were
calculated. The proposed method was simple and easy to implement without needing any internal
and external parameters of the camera in advance. Experiments show that the proposed method has
lower mean back - projection error and better robustness compared with the traditional nonlinear
optimization methods.
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Camera model with distortion

Fig. 1
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Fig. 2 Contour and distorted curve
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Fig. 3 Distorted images
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Camera intrinsic parameters for the proposed
method

Table 1

k, k, Uy Vo a, a,

-0.0901 -2.8967 455.8 423.9 5945.3 5790.2
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Table 2 Camera intrinsic parameters for Zhang’ s
method

k, k, Uy Vo a, a,

-0.0937-3.3097 445.7 452.4 6074.9 6012.1

SFIA SO 2, B2 (16) 3K H A XTI 8] 3
3 EUR IR BN S BN 5K IE A br 8
HISMERSE LS 3% 3 s,

R T IR P RR bR RE R bR R B, BE ML
SF— R PR PP 10 ZEAG I A5, SHAE MR AR AR 14 S
B AR, 22 (1) T, AR SO R R A b
(AR ETE u SR v Bl EE/NT 1 ME
BIER 0. 514 MEER. ik 1E & 7 25 K% 4
PRI AR AR ZEAE w A v il XM 1. 189 4
1§ K. X ULIWAR SCHE T B kb e R AR i, A
—ERI AT

R T AEBHA SO BB et AE s, % &
AR FEEU A RFAE A3 A K 5 53 A5 i e 7
MR 2 O (f225) L 0. 25 B RAR G 2 2. 0
(R F) , 5SS SCHE Y B 3 Rl 10 A 4R 1 A
J5 B AR PG A 2 Wi 75 2 R I S A A
M-I A X i 22 B il an sl 4 (&S B,



624 AIRFF]R(BAARFFIR)

% 38 A

*3 BBIIMNISHRELER
Table 3 Calibration results of camera extrinsic parameters

Tk & 3a & 3b [ 3¢
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