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Representation and matching for planar curve based on corner distance
matrix and concentric circles

Zeng Jiexian', Liu Xiupeng”, Fu Xiang'
1. School of Software, Nanchang Hangkong University, Nanchang 330063, China;
2. School of Information Engineering, Nanchang Hangkong University, Nanchang 330063, China

Abstract: Curve matching plays a significant role in object recognition, target tracking and fragment reassembling. An al-
gorithm for planar curves based on comer distance matrix and concentric circles is presented. The algorithm includes two
steps, namely rough matching and exact matching. The curves are represented using corner distance matrics in the rough
matching stage, and then they are matched with a sub-matrix. As for exact matching, first, the representation of the curve
uses concentric circles and then measures their similarity through two curve representation sets of concentric circles. The al-
gorithm is robust to translation, rotation, and scaling. It can be used to match block objects and reassemble the graphic.
The experiment results show the effectiveness and feasibility of algorithm.

Key words: curve representation; curve matching; corner distance matrix; sub-matrix; concentric circles;
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Fig.7 The corner extracted by literature[ 15 ]
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Fig. 8 The sub-curve of Fig. 6(b) matched by sub-matrix
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Fig.9 The description of concentric circles of sub-curve
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Table 1 The sets of curve description based on

concentric circles

[Fl. O [ i ik 4
Tu = 1/ T @ B Vi
1 172.2493 7.1539 2.1476
0.9 178.4493 8.8027 4.7112
0.8 164.9353 5.8303 9.1499
0.7 149.9551 5.7539 15.7509
FHligk A 0.6 139.9582 9.7730 12.0216
0.5 137.7095 9.4707 7.684 8
0.4 120.5540 0.8551 17.6766
0.3 139.0856 11.4820 12.7906
0.2 163.3583 1.2424 20.9987
1 175.5464 6.4782 2.4217
0.9 175.5536 5.0242 5.1743
0.8 165.3551 6.3093 9.9311
0.7 149.1146 1.6966 16.8933
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0.5 129.4324 1.7971 9.0952
0.4 136.7304 2.4378 9.7221
0.3 144.0148 2.8913 0.3823
0.2 146.5237 4.3987 6.4454
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Fig. 10  The result graphics after matching
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Fig. 11 The edge contour of Si Chuan and Yun Nan provinces (). (B 4 A 4
Tw = T/ T o B; Yi
1 97.0872 5.8357 3.2760
0.9 96.9351 10.4391 11.2336
0.8 86.7233 3.6753 2.3274
0.7 90.0254 2.6012 0.7615
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Fig. 12 The corner extracted by reference[ 15 | TihiZ A’ 0.6 80.2013 0.3758 19.3253
0.5 60.5647 15.0236 2.0125
Lq\vva k,rt— 0.4 99.9818 0.3826 30.1568
\\A’(ﬂ 0.3 30.2589 0.1238 2.0726
0.2 52.1402 2.7266 1.2652
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Fig. 13 The sub-curve matched by sub-matrix

—

97.2572 5.6253 3.0632

0.9 97.0721 10.5232 11.3674
0.8 86.5867 3.5286 2.4512
0.7 90.1224 2.5802 0.8816
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0.5 61.2640 15.4231 2.6721
0.4 99.7835 5.8656 39.2761
0.3 35.1339 5.5337 15.3226
Bl 14 b2 RO B A
0.2 55.1416 7.3586 9.2942

Fig. 14 The description of concentric circles of sub-curve
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