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Abstract: A camera in-line calibration method based on a line model was proposed. By automatically
tracking the edge of an object, the internal and external parameters of the camera were solved linearly
while the corresponding relationship between object edge and image edge was established. On the ba-
sis of the relationship and the initial values of internal and external parameters, the camera parameters
were estimated optimally by developing a new error model between the model line and image line with
the endpoint information. The simulation and experiment were performed. The internal and external
parameters of the camera were calibrated by proposed method and traditional checkerboard interior an-
gle method, and the calibration results were compared. The results only by using edge information
show that the proposed method have the almost the same accuracy with the traditional method and the

reprojection error(RMS) is 0. 6 pixel. In conclusion, the proposed calibration method can implement
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the estimation of internal and external parameters only by using the object with a standard size and can

obtain the same calibration precision as that of traditional method without preparation of the plane cal-

ibration object. It is more flexible and practical.

Key words: vision metrology;online calibration; linear model; camera parameter
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Tab. 2 Comparison of camera calibration results for real images (pixeD)
Methods fa fy Cy Cy Reprojection RMS
FEF 8k 1147.23 1 146. 68 475. 39 258. 04 0.41
EFHL 1150.76 1151.49 474,61 262. 60 0.42
HT 4 HL 1 141. 14 1 139.99 480. 25 253.07 0.67

LS Bbr E S5 RN 2 Fion ., mi#k 2wk
A AR SO T A B R HLER E J5 3k TR T A
BIARE T7 ik 45 R AR B R , RMS Y 1R 25 1 22

BN AU FIBE AR 4 S5 N B 2R AT AR AL
B I 0] RLARAT[R] f 505 3R B — BUR 4528 A AL
NS B 2 1E 5 pixel i1,

1155 500 0.75 r T - .
i i =fF--Comers based method
rJ TN R

1150 450 : i - 05 e Lmesb:asedme‘thod
_ = e = = COMMETS Z (.65 1 | R -t~ et .
5 " ~ = : 2 Y P
2 5 = i -=--¢-comers| = o ;
:'c_;, 1 145 1 E 400 B et ETTERPREE SRR --&--c‘_\—lines E 0.6 -\' _J;____
2 A ; 2 § ==©-= ¢,-lines = He i
= 1140 -4 ' B 350 oo sccceeisiid £ 055 )
= ..... 2 e el Rt 1 3- Q
2 ! ﬁﬂ...ﬂ_comers £ ! B 0.5 e RESE e, SR SRR
= R Y £ i =9 ;

| 5 T— LT - L f,-comers 300b----- : 2 o, |

B .gef-lines i 0.45 .
) --&--,-lines o se8ee8602a86886 TR R
1130 i ! : 0.4 RS = 3= E|
4] 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
Number of lines Number of lines Number of lines
B 7 ELREE X AHBLRR E 45 50
Fig. 7 Influence of lines” number on calibration results
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Fig. 8 Calibration image set
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Fig. 10 Reconstruction results of objecs based on line-based method
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