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Abstract

In order to reduce the error and improve the calibration accuracy, the calibration parameters ob-
tained by the solution are nonlinear iteratively based on the plane checkerboard calibration me-
thod to minimize the reprojection error and find the global optimal solution. After analyzing the
theoretical imaging model of the camera and studying the nonlinear camera imaging model after
introducing distortion parameters, the camera transformation matrix and the parameters in the
camera are solved, and finally the calibration results are optimized. The experimental results
show that the mean calibration error of this method is 0.1402 and the standard deviation is
0.0207, which has higher accuracy and better stability than the traditional calibration method and
has certain engineering practical significance.
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Figure 1. Camera coordinate system conversion diagram

Bl 1. AR R R E

DOI: 10.12677/jisp.2023.121004 33 K1G 5155 43


https://doi.org/10.12677/jisp.2023.121004
http://creativecommons.org/licenses/by/4.0/

FEFHRH,

FEEARREILT, ATLMG R 3D ALAR S AERINLARAR 28 T B AR R FE ik 2D R AR AR Z T ok AR 5K

X, Z, Y,
eofe- )
X fy
X Y
x=f==,y=f=% 2
Z. y 2 O]
XC
X f 0 0O v
Z.|yl=|0 f 0 O ZC 3)
1 0 0 1 0} °
1

MRHEARAL = AT 2 B b aCQ) T HE RS B 20Q2) Horh R AIHUERRE, Ry A F R [ 4 3015 2 MARA LA
PR R B EHRARAR R Z [AHHR 2R

HARRZS N MR AR RAVHALAL AR R A, (HSEPR BRI R h R A b RAEAEAE R A LA
PIAER Z R R A B, W S B 38 e Je PR AR Han 1 2 i

O (u,v)
> U
O (u, v,) >
“P(x,)
v
v v
Yy
Figure 2. Pixel coordinate system conversion diagram
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Figure 3. Calibration plate and camera
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Figure 4. Calibration plate corner plot
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Table 1. Camera internal references and distortion coefficients
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Figure 5. Calibration error comparison chart
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Table 2. Coordinate error result analysis
2. BIRRELHR

A YN e/ ME i
ARSI 0.1402 0.17934 0.11927 0.0207
B4 )51k 0.4638 0.53197 0.32875 0.0600

M5 0T DU HASE R AR SC 5245 B A AR o8 25 SR I8 3R 22 (B /N T AR G 7 VE bR e R R iR 2 .
HFE 2 d ] DL A i i b e A5 2R R R 22131 0 0.1402, 17 236 I 7E 0.11927~0.17934 2 [H],
FrUEIRZA 0.0207, 164807 bR E SRR BIME A 0.5738, =%y 0.42875~0.69197, #rifEZ% N 0.08.
KIS FBA G INEAE P IRE FEIRTH T 43%, Feog tHiRFH T 66%. Wi A 7 vE R AHNLIEAT A5 € 515
BRI A5 E 25 R A B R FE SR E .

Reprojection error (in pixel)

101 *
5,
>
0,
5E .
-10 5 0 5 10
X

Figure 6. Reprojection error map
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