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Corner detection based on curvature scale space and
chain code direction statistics

Zeng Jiexian, Li Weiye
School of Sofiware, Nanchang Hangkong University, Nanchang 330063, China

Abstract: Objective Corners are an important feature of objects in images and they are widely used. In the field of com-
puter vision. There are many applications that rely on the successful detection of corners, such as image matching, pano-
ramic stitching, 3D modelling, object recognition, and motion tracking. The multi-scale algorithm based on curvature
scale space is generally regarded as an effective method for finding corners in images. It can detect both fine and coarse fea-
tures. However, different options of the selected scale will result in the leakage detection of the comer or even the wrong
corner. Therefore, we describe a new corner detection method based on the curvature scale space and the direction of Free-
man code statistics. Method This corner detection method is based on the improved curvature scale space corner detection
algorithm proposed by He et al. First, it uses the Canny edge detector to get the binary edge map, and computes the cur-
vature at a relatively low scale for each edge. It can pick the candidate corners set in this relatively low scale. In this way,
it picks enough corners, unfortunately also containing wrong corners, such as round corners and false corners which are
caused by the sharp variation edges. Then, in order to remove those wrong corners, we propose an adaptive threshold and
statistical direction of chain code method. We compute a threshold adaptively according to the mean curvature within a spe-

cific region. Round corners are removed by comparing the curvature of the corner candidates with the adaptive threshold.
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We also eliminate the false corners by evaluating the difference of each candidate corner, the difference evaluating by using
the Freeman code direction statistics. Result In the conventional corner detection based on curvature scale space, different
options of the selected scale will result in the leakage detection of the corner or even the wrong corner. For example using
the high scale easily leads to real corners missing, using the low scale will detect more wrong corners. In order to find more
real corners, this method uses the low scale to detect corners and proposes a novel method to remove those wrong corners.
The evaluation of this algorithm is taken from several aspects, such as the accuracy of detection, the wrong detection,
miss detection and the computing time. The experimental results show that this proposed corner detection method overcomes
others methods weakness such as accuracy, false corners and so on. Compared with other algorithms, the new method has
high accuracy, low error rate and there is not a significant increase in computing time. Conclusion We propose a novel
method for detecting corners. This method adopts the low curvature scale and has the capacity of detecting more corners and
accordingly reducing corner leakage detection rate; by calculating elliptical corner adaptive threshold, it can delete ellipti-
cal corner; by using the Freeman code direction statistics, it can also eliminate the false corner; thus undoubtedly impro-

ving the accuracy of corner detection. The experiments have fully prored that the corner detection algorithm we proposed in

this paper has high efficiency and accuracy compared with other methods.

Key words: corner detection; curvature scale space; freeman code; direction of statistical histogram
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Fig. 6 Wrong corner and histogram

of chain code direction statistics
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Fig. 7 Detection results on the “Plane” image
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Fig. 8 Detection results on the “Blocks” image
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Table 1 Evaluation results for the plane image

Salll \T‘ﬂl \ »T‘TIJ N
Lo W e B s E
Eak IR R0 BB 00
fas s T A ’ )
SCHk[ 4] 31 14 5 45 31.1 86. 1

k(6] 36 21 0 57 36.8 100

CSS 24 1 12 25 4 66.7
SCik[9] 31 0 5 31 0 86. 1
A3 33 0 3 33 0 91.6

®2 MARENARKUERITLL (FRERS 60 1)

Table 2 Evaluation results for the “Blocks” image

R A iRl

CERE I S T
fim i A : =)

k(4] 58 9 2 67 13.4 96.7

k(6] 55 13 5 68 19.1 91.7

CSS 45 6 15 60 10 75

k9] 5l 4 9 56 7.1 85

A3 56 4 4 60 6.7 93.3
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Fig. 9 Detection results on the “House” image
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Table 3 Evaluation results for the “House” image
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N Y =
s wa o g S T
far s T ’ ’
SCHk[ 4] 63 16 24 76 21.1 85.1

SCHK[6] 60 21 14 81 26 81.1

CSS 64 6 10 70 8.6 86.5
SCHR[9] 67 9 7 76 11.8 90.5
AL 69 4 5 73 5.5 93.2
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Fig. 10  Detection results on the real scene image
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Table 4 Evaluation results for the real scene image

Sl Sl . ORI .
T TS ST
sk I HRR L EEB
fals fs Y ’ ’

SCwk[4] 179 66 50 245 26.9  78.1
SCwk[6] 169 73 58 242 30.2  73.8
CSS 157 66 72 223 30,0 67.0
CHk[9] 180 62 49 242 25.6  78.6

AR 190 61 39 251 24.3  83.0
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Table 5 Effects of parameters o and G on the experiment
2H ARw/ % ERw/ %
(0=5,6=1) 70.5 6.5
(0=4,6=1) 76.5 12. 1
(0=3,6=1.5) 90. 2 9.4
(0=3,6=2) 88.3 8.4
(0=1.5,6=2) 94.3 20.2
(0=1.5,6=3) 93.8 19.7
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Table 6 Comparison of computing time

/s

E4 CSS Bk SCmk[9)8s AR
“House” [&] 0.1507 0.2735 0.2425
HsE 1.169 7 2.168 5 2.0325
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