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A Simple Auto Calibration Method for CCD Camera With High Distortion Lens

Gi-Tae Han®™ and Whoi-Yul Kim*

Q o

B =ZME fFgo] & Fzt A2y B39 CCD e A% 4T 4 e A BA wEE Ader
Woz ¥A EgE(Calibration Target)? A% 12 T(Grd) F43 4357 ¥ 2F % I
Abole] #AE 33 4 (Warping) 402 FARsy, RdYF 4o2NH BY AFE F d2
7} CCD 28 FHsERE oA EA7F Za BAUE 48 34E 7HAT FYstdh AL PEL o
o] W A4 9% o JALA GG tiste BF 95 HAE o]4E FAHNRE BAYY F¥EIL 7E
o, Az 251} 4T Hefo] Ao TZHOE FHLo] 71 ALE YENT

2\_’, o ox-_l, ﬂlln i

[t
el
o
> o

Abstract

In this paper, we propose a simple auto calibration method for a CCD camera with wide angle lens that causes high degree
of distortion. We formulate a cubic warping equation for the relationship between the cross points on the distorted calibration
target and the corresponding points from the standard grid image, and calibrate distorted images using the computed
parameters. The experiment has been performed with the distorted images resulted from wide angle CCD camera. The
experimental results show that the proposed method, in terms of the average and maximum distorted error, has higher
accuracy than the existing methods because of maintaining the calibration ratioc more than 95 percent. The proposed method is

applicable to wide variety of images regardless a type of lens or distortion.
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Table 3. The error ratio of distorted image
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Table 4. The error ratio for each experiment method

2R 2 4 I 2l Al
AT Mean Error AR Mean Error
0] 4.3785233 @ 0.5592119
® 4.3619838 @ ] 0.3424238
® 4,3839235 ® 0.3130034
® 4.1047288 @ 0.2812039
£ 49 49 25 93}

<
&
gate] Aatet —} ‘%30“5 gt mtensxtyE &E A% 7
< FittingAl9 CSR Y4 E o]&3i: Ho| 714 B&3 1
A AHD)E 42 T UAATH

9 163 17 4 A 28E 398 2 A ad
= 9= 44 veY, 19 1834 195 19 165 17¢
@] WHOE Fitting 3ted 33 49 Warping ZE&
g5t HAS Aoty

g

S e

38 16, AHAL f=E T2|E HA
Fig. 16. The pincushion grid image

38017, YA S E Ja(= HA
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Fig. 18. The calibration result of Fig.16
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(a) A distorted image
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(b) A calibrated image
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Fig. 24. The calibrated image with barrel distortion(embeded straight line)
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