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[ Abstract] In order to verify the accuracy of camera calibration in binocular stereo vision system, the commonly used 2D precision
target calibration method is analyzed experimentally. Firstly, the principle of camera calibration is discussed in detail. Then, the
single—camera and double—target calibration experiments are carried out by MATLAB software and HALCON software respectively.
Finally, the experimental results of camera calibration are analyzed in detail. The experimental data show that the calibration
accuracy based on HALCON software is higher than that based on MATLAB software, which provides a reference direction for the

future research of camera calibration methods.
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Fig. 1 Common coordinate systems in camera calibration
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Fig. 2 Calibration test—bed
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Fig. 3 Camera calibration process

2.1 ETF MATLAB WE BiRESLR

AT R 5K I A B AL A B H bR g vk, 1
MATLAB 5 T LA FIAL B A A5 8 SO 22 47 5 L
G HATARE SRR N IS4

FE K FbR A 2 3 2 AR S A i B4R, ]
P B ML A 7E =2 A s m %) S 1T 5 AP T A %o
A, NI AS 3] 2 ASF TR SR B 7, AR
(5) SEHLEGI R AT 15 .

p=M[R|T]P, (6)
b, p I BLEEAS B AR SRR, PO LR AT




53

X Tk, 45 BRHLRE RGO AT 135

AT S ARAR 28 R A A AR KRR A% P i ST 3
 SRTTNIIECE

p =PH, (7)
WRAEA(6) ((7) ATHER
H=M, [R|T]. (8)

Hor, H AR Y- T80 55 A8 T 22 1] ) B
L 85 0T BRI 1) SR A, TSR AR AR AL 2
M, | SZTesEHEE R FIP R m & T,

b BB BRANT

(1) HERREM: I J = (checkerboard (50,4,
5) > 0.5) ;figure, imshow(J) 1&/4H]7E MATLAB H 4=
R B LB R, a1 4 iR, RN R
107 mmx133 mm,/l\jjj‘%)i'ﬂ“ﬂﬂ 13 mmXx13 mm,

(2) RAEEIME : [815E 7 A AR, R AR bR s e 22
AR 2 B G DR UE A TR R A IRTAR AL S FE
=03 Z— W, IFHRE BB R LD bmp 4 X PRAF
1E toolbox_calib HFH,

(3) fg SHE B 7E MATLAB T HL4f v i i
Extract grid corners 42 HUEE IR A5 & BRI RRAE AL, B
IR TR SE A

(4) B HBRE 3002 A BT B H AR
E RN ATAHBLI NSRS AL

(5) AR R T AR i 25 R R P, —
PR B AR A TR AR E S5 2R . A2 A g
MLIFRE S5 5 BN 4 v (a) L (b) s, B A5
SERRGHILNZ IR 1,

(a) ZETRAGHL

(a) Left camera

(b) HHEHEHL
(b) Right camera
Bl 4 MATLAB fREL£F
Fig. 4 Calibration results of MATLAB
®1 MATLAB 2BHREMGE . GRBGEINNNS
Tab. 1 Internal parameters of left and right cameras before and
after single target setting in MATLAB

R JET MATLAB (4R
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f./B%E [734.1852 731.5129] [715.1423 716.152 5]

[01407 -02728 81570
-0.0196 -0.0161]

[02426 -05951 19796
-0.0166 -0.027 6]

C [360.781 0 284.741 5] [341.834 9 244.959 4]
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Fig. 5 HALCON single target setting results
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Tab. 2 Internal parameters of left and right cameras before and after single target setting in HALCON
KbrsE 3£T HALCON AR AE T MATLAB HIF5E
TGS
FeAR AL fitk Bl Zed AR HL AR FeARBAHL fitk Bl

f/mm 2.20 2.20 2.184 59 2.131 92 2.432 0 24150
k/(mm™2) 0 0 5 649.05 6 556.98 \ \
C./mm 320 320 326.844 00 317.526 \ \
C,/mm 240 240 246.075 00 242.521 \ \
S./pm 3.38 3.38 3.378 37 3.378 25 \ \
S,/pm 3.38 3.380 00 3.380 00 3.380 00 \ \

Err 0.044 60 0.043 20 0.382 6 0.371 4
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Fig. 6 Binocular camera calibration process
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Tab. 3 Posture parameters of right camera relative to left camera after calibration
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BEYSN S T MATLAB [WF55E JF HALCON [HF5 &
T /mm [59.338 48 0.176 346 0.39] [60.2052 - 0.583 0.899 5]
8 1.0000  0.0055 0.008 3H
R/(°) Z-0.0055 1.0000 0.0046, [359.742 359.94 359.952]
-0.0083 -0.0047 1.0000
Err 0.18 0.048
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