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Accurate Camera Calibration Using GMDH Algorithm

A% By =& d s
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Abstract - Camera calibration is an important problem to determine the relationship between 3D real world and 2D
camera image. The existing calibration methods can be classified into linear and non-linear models. The linear methods
are simple and robust against noise, but the accuracy expectation is generally poor. In comparison, if the non-linearity,
which is due mainly to lens distortion, is corrected, the accuracy can be better. However, as the optical features of lens
are diverse, no non-linear method can be always effective for diverse vision systems. In this paper, we propose a new
approach to correct the calibration error of a linear method using GMDH algorithm. The proposed technique is simple in
concept and showed improved accuracy in various cases.
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Table 1. Comparative resuits of performance (unit: pixel)

& AR A A
g7y 1.4511 14731
TZ (@) 1.4472 1.4615
TZ (b) 1.2434 1.3987
T2 (©) 1.6568 1.5092
TZ (d 2.1687 7.2252
EollM & & ARel ALY T2 F I29 FIAHY FA

£ 93 U= FE AE FRO)E
HYx, A8 2dg YFE F2d)e
Ak 71ES JI¥E F dE AleHE TsaiZ]E(2%
GMDH +Z(b)9) HlZAZ= Y38 o, aYPoA 2
& ARel APE NN Tsaiz|Wel v, B9 &, @
AHE 3, HWALY g2 BEFA 07} B} sl A
 25oA dAR HesAY F& AVEE BYT

M FL AY¥EE
b3 U Asg B

548

594

A ~
§
Y
N

GHWBH
Y 2o s
i. I g.
o
3 »2€ 3|
o
2 3 2 P
s Kk |r....,.,,=3., PRI SR SR AL e -
,"
0 7 3 0 o5 1 15 2 36 3 3§
[rrtps— radal oo dertion Coulicent: k1 ot
1 1
-+ TSN —+ TSA
3 R ) -2 GMOM
T T8
I R
i: . . o i:
-
an el -
2 - o G 2| g
P ST IO PIRL . S AT
' h
s s R

2005 207
‘nonmedin ietorien couficient: 51 ‘optical conter sor

a3 3 HgtE GMDHT =2} TsaiZlgntel FHRXR v
Fig 3. Projection error comparison of proposed GMDH
structure and Tsai method

e wde A% YR AWY Y NGl U4
Ay W29 HIE FANEN FFES YL B
A A, ol A2 @TE Wzd AFE ngaC
ZAHe ¥ gt A%l Yok V29 93¢ 1A
NAYNE F 9 AEHT Qi A Tsaid 7Y
& AH4E 2h0] 3T 4% DEA 2 9 039
HY 7lguc ARE7 Yolzlth ¥ EEIAE GMDH
PAYEE 8T F1YS AVPoRA DR AN
REsde ARE A ALY BHe AdHez 3
W, Ged £%7 w2, A9ES g

g » 2 #

{11 Y.Yakimovsky and R.Cunningham, "A system for
extracting three-dimensional measurements from a
stereo pair of TV cameras,” Computer Graphics and
Image Processing, Vol.7, pp.195-210, 1978.

[2] R.Y.Tsai, "A versatile camera calibration technique for
high accuracy 3D machine vision metrology using
off-the-shelf TV cameras and lenses,” IEEE
J.Robotics & Automation, VolL.RA-3, No.4, pp.323-344,
1987.

[3] JWeng, P.Cohen, and M.Herniou, “"Camera calibration
with distortion models and accuracy evaluation,” IEEE
Trans. Pattern Analysis and Machine Intelligence,
Vol.14, No.10 ,pp.965-980, 1992.

[4] S.-W.Shih, Y.-P.Hung, and W.-S.Lin, ” When should
we consider lens distortion in camera -calibration”,
Pattern Recognition, Vol.28, No.3, pp.447-461, 1995,

[5] Muller, A.G. Ivakhnenko, F.Lemke, "GMDH Algorithm
for Complex Systems Modelling”, Mathematical and
Computer Modelling of Dynamical Systems, Vol4,
No.4, pp.275-316, 1998



