$5 38 % A5 TR KXKFEFROT F R) Vol. 38 No.5
2008 4F 9 H Journal of Jilin University (Engineering and Technology Edition) Sept. 2008

BT IE Y 22 15 WU AR ML N 2 80 FU ST AR M HE D7 2%

ANKELE wmLHFR.EH RLEH W

(1. HEARY WBHEEE R TRYR K& 130061; 2. EAT TR ¥R TENAFHARZ A RE 1500805
3. EMAE MRAFEEF L KA 130022)

W OE.NRABENN S B R R B AL, TR R RGN SRR WL R A
FEHRATTHR, AR HBEGINRG IR LT T RIN N EL—ANE e @ hRE
WAL TXTRESBENEEE TR, A HFATER M., BEHET Gauss-Markov F #
WIRZMA, LA EINS BN R . FIF LA KK W A AR E AL Sk AR
6] P91 & 1] S A s M R B WL AR L RIE T SRR BB, RERBEA,
% F RIS FAT 4 R A & R R A S BOR AR AL

KEW N BNELA; R LA E; TGN EHLBEE; R FE

mESES . TH4A SCHRARINED . A MEHS1671-5497(2008)05-1081-05

Dummy solid calibration method of camera intrinsic parameters

using bundle adjustment algorithm
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Abstract: To solve the precise calibration of the camera intrinsic parameters,a dummy solid calibration
method using the beam collimation algorithm was proposed. A comprehensive calibration model was
established through the analysis of the distortion factors in the camera imaging process. A collinearity
equation of the calibration parameters was derived and linearized. An error model based on Gauss-
Markov principle was built to solve the optimization problem of camera parameters. A dummy solid
calibration template was formed by an infrared LED moving with constant interval with the probe of
the coordinates measurement machine, and the precise calibration control points were acquired. The
validating calibration test was performed and its result indicates that the method is viable, and can
solve the precise calibration of camera intrinsic parameters in the vision coordinates measurement
system.

Key words: technology of instrument and meter; vision coordinates measurement; camera calibration;

distortion correction;beam collimation

Y75 B #5 - 2007-09-30.

E&TIE . 5 ME R R BITHRITH (20070535) 5 K& T RHE & BRI H (20060296).

EF A XKL 1974 ), T, 4, PRom. #5071 LS, MR . E-mail : liuchangy@jlu. edu. cn
BEEE . HMFEASL -, B, #E2, W ESI. FF5 T m R H AR AL . E-mail : gaoyinhan(@ sohu. com



+ 1082 - THRKRFFHROCT F R

% 38 A

P I ek 5 AR SR ST AR TS LA B R At Y
— DL S A R I R T T A DR A
25 IR HE TS R AU A A A0 A i R rp
SER PR BEAT = A ROST I e o 7 P AT A 1
I AR T3k 7 rp A T2 e B o 25 0 o 1)
A, B R AR BT P A R A B
AR A 2 8] = 4E LA A B T 5 AR B2 Bome ofe
AL T2 B S BN ik ) — 4 s ) 0 R Y A PR
SR Z ] R R 0 SR A5G 28 CEI B ARL Y 1 48 L fif 52
B o PRI  SERAR LS B M RS B K B R i A
el ARG . Oy T RS R 5
F14 P4 BE » /N 55 PRI 2 0 TR A 8 X R i 0 %
DN H R R A 52 T S 5E 6 250N SR AR HL S B AT N
52 T K 2 RS T 1R 22 X A AL v I e R G
RE A 52 T i /) 8] e R B

SRAR DL S O i B Fog TR T B ) oy
U 5 R BE A T R E B AR B R T A B B
T W ST AN R R T SR B AL B 4 R
A U P RIS T 2 — . W T A
8 LS e v (0 B AN (L 28 R SR A T B8 A Y X
PEAT T2 05T, B T AR B ks AT ST S
BUAG 7 — R 50RO T A [ B ) S A
A LA A B A E . AT, e B A 5
RS B e 5125 DRy kT 35 A0 /A% 8 4 I ER 2 PR ARG
W T ) T e R e B A A R O A A T
D UXURY BE f M AR A i T R R0 RO T A
Jrgtr g o U BE dre O A A i vk S T
LN DU A HE DT 35 A T30 T 2 DR R AR LR I A A
METT 35 TSRS W 52 8 A I A, 2 I e A
Iz B — R AR SCHE XU B Al A A HE D7 12 14 HE A
S E A E I R G R SE PRIV R TR
S 22 12 B AROBIL PN 2 80 400 ST A AR o D7 58 2 B AR
BN Z B0 R 0 45 1

1 BARHLSAR LA A5 22

1.1 AFRRET

R T R AR AL SRR A, 75 T A
PR 2R AR HLAL bR R L SE PR IR AL AR R B R 26 AR A
. HA R AR R o, 2. ye 2 HRE X =4
23 [A] ) — A A 2 A bR 2 38 AR Al S5 B (] 8 22
WA 7 AL bR R A B B AR AR R ) 5 S B R
AEFRFR oxy MIARBR FR R AT o HE ST TE SRR AL
SR AG T 19 32 05 b Bl o Ay 43 5 k]
SEAT FAR K R OT R Bl R L B SRR AL A bR R

0. e e e AR A o BT FE AR ALY A% 52
ot C bWl = SEGVLAR 11 1E 58 . 5l a Al
ye 3 SR R SAT T S B AR AL bR R Al 2 AT ys
G EEMGAAR R o wo 1 A8 bR JF 05 8 57 78 4% F 1f
Sl o I T RTI  71| O AR o s e N Y
P RBHN « Ay, HARES ik E 1 R,

Bl1 SRRE
Fig. 1 Coordinates system
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ri1 = cosk cos$

12 = cosk sin® sinw -+ sink cosw

ris = sink sinw— cosk sin® cosw

r;1 =— sink cos$

rs» = COSK COSw— sink sin® sinw (2)
Y23 = cosk sinw-+ sink sin$ cosw

ry = sin$

ryy =— cosP sinw

rys = cos$ cosw
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Fig. 2 Dummy solid calibration template
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Table 1 Calibration results
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