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Videometric Using Camera Network
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Abstract: Multi-camera relay station is usually used to relay pose parameters among neighboring nodes in the videometric

using camera network. An optimization method based redundancy calibration is proposed to solve the problem. Firstly, the

number of independent pose parameters, the maximum number of measurable pose parameters and the minimum number of

restricted condition were analyzed for a normal multi-camera relay station. Then, the optimized calibrating algorithm for a typical

four-camera relay station was given,and the optimized method for general relay station calibration was suggested as well. Finally,

a numerical simulation of the proposed algorithm for four-camera relay station calibration was conducted. The results show that the

algorithm is feasible and effective.
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Fig.1 Relay station using three cameras

SRBALAAR R — B LB AL o 5, LA
FEHDEH Y Z 5, XY S5 EERAPR AR XY
AT, AT UL SRR LA AR R — A B A LA
&7 HVARAR AR T H., d1 TR 0 5 2 R AL 8 1
B A3 i TS [F] R B AR LA 25T 1) 45 F AN TR 1Y
ARG, BRI BR E H SR B -5 SR B 1]
A AIERI T, N, ZORG b o 22 H AL i ol
AT A SRR AL [1] B RN o 8 56 R AR o TR, —
FBET LAH i 4 R AN [A) 2 A5 A 1R, SR 2
IR NG B Y T 0 DR N Y SR =< e o L
i PR ML A RNA R, BRI T 45 5 1o At o
32t v ) 7 841 B S L, AT R T e A1 8 2 5
WIS ERRBE o AR, 22 F AL 13 3t P AN [ i) 4 AR L
A Z AR R A B AR R, X TR 1
i) = B A& il R U, A7 A2 i (1) s i 2y

WRR, A R KR HER BRI PR R Ci AR i
FIFRGHLALAR R G PITEREHERS:
Reyer * Ry * Reyeen =1 (1)

Ui 2 FroR g P H A% 5k ol 7% T 1L 6 B S
BAFRKRZMA(2) Prow, Hop 4 DR AL
B3RO DR 50 1A

Ry =Rz * Reyeoo

et =R * Reoeas

R
R R
(2)
Resoi =Ry * Reseea
R R

a2 =Reie

C4—Cl1

B2 U H feibulis Ik

Fig.2 Relay station using four cameras
2 ZEEBHHNHAGARIE

1 P WAR SE 771277 LS 3 £ F AL 3 th
175 2 MREHLZ 10 B B8, XSS5 (]
TEER A AR K ZR, R T 380 F A [
YO ZR I I B M/ N, T B 2
PSP ACL ST UL L) S -

EE1L WT n(n=3) BEEHH 0 MER
BL A n— 1 AT SR A CL AT
WK XS HAAEAE C ANAR LR H R
Co AR E LAY o

K3 n ISR R A

Fig.3  Topological relation of the relay station using three cameras
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Tab.1

Mean absolute errors of the calibration before/after optimization

Euler C1—C2 2—C3 C3—C4

Angle Before After Before After Before After
Ax 493" 2.97" 4.87' 2.82" 4.80" 2.80’
Ay 3.39° 2.30° 3.36" 2.20" 3.40" 2.23'
Az 3.39' 2.25" 3,32 231 3.38 2.43
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