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Automatic Extracting and Locating Checkerboard Corners Method
Based On Convex Hull
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(School of Engineer, Sun Yat-sen University , Guangzhou 510275, China )

Abstract; By exiracting checkerboard corners with Harris algorithm, a symmetry algorithm was proposed
to identify the all inner-corners and eliminate outer-corners and false corners of the checkerboard form
primal corners muster. The method based on gray gradient was adopted for accurately extracting checker-
board corners. To distinguish the outer loop corners and automatic locate the corners form the corners
muster of the checkerboard, a new method based on convex hull was presented, which can loop by loop
recognize and sort all the corners. As a result, the image dots can be automatically matched with its cor-
responding physical dots, thus, parameters of camera were automatically and accurately calibrated. Ex-
periments shows the method has high precision and preferable robust, and is especially adapted for the
automatic online camera calibration.
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Fig. 1 Extracting corners with Harris algorithm
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Fig. 2 Identify the inner corners with symmetry algorithm
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Fig. 3 Concept of convex hull
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Fig.4 The convex hull of corners muster of the checkerboard
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Fig. 7 Experiment equipment

A1 MLl ii

Table 1 Results of the contrastive experiment
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pop  3458.93022 3460.36175  1.43153
3479795 69 3481.279 76 1.484 07
- 298.649 00 300.108 91  1.459 91
340.368 28 340.953 45  0.585 17

bk ~0.500 16  —0.504 46  -0.004 3
9.138 88 10. 089 23 0. 950 35

0. 003 20 0. 003 47 0. 000 27

PioPa -0.000 61  —0.00088  —0.000 27

HERTE /s 21.6 298

B8 HHfk 15 i EhnE R

Fig. 8 Tifteen images for calibration

R SEI A IR, PIRR e e 45 R AR BE
Joofys ER ug 00 IBIERE Ckkyupip, ) T
Bk, WREBVN BAIONET £ AL, B




1M

R Tn: HT AR BLEAE f A B ShRU S R AL ok 5

Amse Bt 21.6 s, T SCHR[12] 7 2 F s i
e, P A7 2 298 s,

4 5 B

2 SCRE A Harris 2015 56T #5540 IR BE B8 BE 7
VRIS f 0, AU R . SRR
FETSIGHLA I SN A A SRR, SCOLMLAERE
F R BT A A BRI T R S A
AR B B3 R O E S SE
GASKRIOVETIR, SHETTSSIUBEN A BhiRE . KRG
U T TR S S AR, A TR R
LR FIRRRE o

SISk

(1] 3JEAE, M, SR TR, 5. BT R/ G SR
B R BRECP N A ]. TRV REMA,
2006,15:56 - 58.

ZHANG Z W,ZHAO Y M, HU F Q, et al . Corner exirac-
tion hased on spline wavelet enhancement[ J]. Computer
Engineering and Applications,2006, 15:56 - 58.

[2] HSINT, HU W C. A rotationally invariant two-phase scheme
for corner detection [ J]. Pattern Recognition, 1996,28
(5):819 -829.

[3] MEDIONI G, YASUMOTO Y. Corner detection and curve
representation using cubic B-spline[ J]. Computer Vision
Graphics Image Process, 1987, 39(3) :267 —278.

[4] SMITH S, BRANDY J M. SUSAN—a new approach to
low level image processing[J]. Journal of Computer Vi-
sion, 1997, 23(1) ; 45 -78.

[5] HARRIS C, STEPHENS M. A combined corner and edge

(6]

(7]

(8]

(9]

(10]

(11]

[12]

detector[ C]. Proceedings of the Fourth Alvey Vision Con-
ference, Manchester, England, 1988 147 - 151.
SCHIMID C, MOHR R, BAUCKHAGE C. Evaluation of
interest -point detectors [ J]. International Journal of Com-
puter Vision, 2000, 37(2) ; 151 - 172.
PR AL, SRR, — T BT A A PR R e T B0
[J]. P EEREE ¥ ,2006,11(5) :656 - 660.
LIUY C, ZHU F. A new algorithm for X-corner detec-
tion[ J]. Journal of Image and Graphics,2006,11(5):
656 —660.
Ak, AL SRR E th LR R R AR
B[ T]. 18443 ,2006,27(2) ;102 - 105.
LIANG Z M,GGO H M. Sub-pixels corner detection for
cam era calibration[ J]. Transactions of the China Weld-
ing Institution, 2006,27(2) :102 - 105.
TAA RO, B B SRS EMLT].
h [E B £ /I 4R , 2007 ,12(4) 618 — 622.
WANG Z S, XU X H. Auto-recognition and auto-location
of the checkerboard pattern corner[ J]. Journal of Image
and Graphics,2007,12(4) ;618 —622.
SUBEAR. BT 1 B 55 %0 ik BE SR JUREL A48 A A A A
B A T]. WHEEAR,2008,27(1) 7 -9.
LIU Q G. Extracting checkerboard corners based on
gradient& symmetry and locating with Tteration [ J].
Measurement& Control Technology, 2008,27(1) :7 -9.
ZHANG Z. A flexible new technique for camera calibra-
tion[ J]. IEEE Transactions on Paitern Analysis and Ma-
chine Intelligence,2000 ,22(11) :1330 - 1334,
BOUGUET J Y. Camera calibration toolbox for Matlab
[EB/OL]. http;//www. vision. caltech. edu/bouguetj/
calib_doc/htmls/ example. html.




