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Abstract: The purpose of trademark retrieval is to ensure that new trademarks do not repeat any images of the
vast number stored in the trademark registration system. This paper regards the contour of a trademark as a
geometric object and represents it precisely in terms of mathematical expressions by employing an orthogonal
complete function system, V-system, as a mathematical tool. The boundary feature vector, which captures the
overall features of the trademark, is calculated in the frequency domain first. Next, two region feature vectors
describing the local characteristics are created by dividing the trademark image into small blocks and considering
the distributions of its pixels. Finally, a new trademark retrieval algorithm is achieved by utilizing the weighted
Euclidean distance between boundary and region feature vectors. The study conducts different kinds of experiments
and adopts several of the evaluation criterions to evaluate the performance of the proposed algorithm. Compared
with the methods of classical Fourier descriptor, Zernike moments, Hu invariant moment and combination of
Fourier descriptor and Zernike moments, the proposed algorithm has obvious advantages.
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Fig.1 Comparison of a trademark reconstruction using V-system and Fourier function system (the number behind

letters is the number of basis function used)
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Fig.2 Local feature extraction based on region
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Fig.4 Trademark images in distortion experiment
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Fig.5 Trademark images in visual similitude experiment
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Table 1 Retrieval performance of two kinds of experiment using the proposed

B&R algorithm with different weigh assignment (%)
R 1 AL B&R TIEFEA R BRI PRSI0 Ik R PR e (%)
w(Boundary) 1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0

an(Region) 0 0.05 | 0.1 015 ] 02 [ 025 ] 03 | 035 | 04 | 045 | 0.5
NN | 92.0 | 95.0 | 94.0 | 93.0 | 92.0 | 90.0 | 90.0 | 89.0 | 86.0 | 86.0 | 85.0
Visual similitude | FT | 68.6 [ 71.1 | 66.3 | 62.8 | 60.6 | 58.3 | 56.1 | 54.6 | 52.7 | 50.6 | 49.2
ST | 734 | 77.0 | 72.4 | 66.6 | 63.5 | 61.7 | 59.9 | 58.0 | 56.7 | 55.5 | 53.8
NN | 97.0 | 100 100 100 | 99.0 | 99.0 | 98.0 | 98.0 | 98.0 | 96.0 | 96.0
Distortion FT | 77.6 | 85.8 | 85.7 | 843 | 822 | 79.7 | 76.7 | 75.1 | 73.6 | 71.9 | 70.1
ST | 82.5 | 88.1 | 87.8 | 86.8 | 85.6 | 83.8 | 81.8 | 80.1 | 78.7 | 77.1 | 76.6
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Table 2 Retrieval performance of two kinds of experiment using

91

F&Z algorithm with different weigh assignment (%)
T2 F&Z HP PR PEA AR BAE PRSI P e &R 1 fE (%)
w(Fourier) 1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0
wy(Zemike) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
NN [ 91.0 | 97.0 | 97.0 | 97.0 | 96.0 | 96.0 | 96.0 | 94.0 | 93.0 | 92.0 | 89.0
Visual similitude | FT | 58.9 | 65.2 | 67.4 | 68.6 | 69.2 | 69.6 | 68.7 | 67.8 | 65.5 | 63.4 | 61.8
ST | 634 | 699 | 724 | 73.7 | 751 | 74.1 | 73.6 | 73.1 | 71.1 | 68.6 | 66.3
NN [ 97.0 | 98.0 | 99.0 | 98.0 | 98.0 | 98.0 | 96.0 | 95.0 | 92.0 | 92.0 | 88.0
Distortion FT | 72.8 | 77.5 | 77.0 | 76.6 | 76.2 | 752 | 733 | 70.3 | 68.0 | 65.8 | 63.3
ST | 76.4 | 80.5 | 80.9 | 79.6 | 783 | 77.3 | 76.2 | 744 | 72.3 | 70.3 | 68.6

Table 3 Comparison of retrieval performance and time efficiency in the visual similitude experiment

F 3 K RFDAEA AL R 2R Mk BRI ) 4% LR
Algorithm B&R(the proposed) F&Z Fourier Zernike moments | Invariant moments
NN 95.0 97.0 91.0 89.0 27.0
Accuracy rate (%) FT 71.1 69.6 58.9 61.8 11.3
ST 77.00 75.1 63.4 66.3 16.0
Average time (s) 0.064 1 0.061 9 0.061 8 0.061 9 0.063 3

Table 4 Comparison of retrieval performance and time efficiency in the distortion experiment

T4 ARG R BTSRRI 1) 2803 EE A

Algorithm B&R(the proposed) F&Z Fourier | Zernike moments | Invariant moments
NN 100 99.0 97.0 88.0 46.0
Accuracy rate(%) | FT 85.8 77.0 72.8 63.3 21.5
ST 88.1 80.9 76.4 68.6 28.2
Average time (s) 0.061 7 0.063 8 | 0.061 8 0.061 7 0.063 7

3 AN 4 Ut WA SO A FRAEA A< B AL AL 6 v (0 SR AB (NN AR AR AN I F&Z STTE AR, SR B
He e AHRE T AN SO AR RS A A 0 I R P A5 2 s S MBI B 3 B 3 AR IR, PR e A ST
SR AE IR TR R0 B AT W) A3,

33 HERW

W SEI T bR 1 600 M, 53 80 8, BERAL S ERML AL L AHALR 20 AN 14%, B 6 Wos b 3 XA T
36 LR X ARALL R b 1 0 2K 8 0 AT 1K H Nearest Neighbor F1 Bull’seye K-3X 1600 A Fi AR A 43 28 SL 46 P-4, Bl
X AEA T b BES #RHEAT — WK R Nearest Neighbor & 2% 2 5 & S AH AL AEAS CR A& B &) i b 2 15 & 7
25, Bull’seye &% %EHT 40 AN FAR(E S B 52108 [F 28, H 45 R WL SAHN kR PR M2 &l 7 s, S5 45
RULHIA S B&R Hk e R e EAL T BB A8 4 R ARk 7R 18 BOMBE J7 T, 4 Bull’seye g A L% H
Xt Nearest Neighbor % L34

Table S Comparison of retrieval performance and time efficiency in the classification experiment

RS PRSI AR BRI e AN () R LA
. Accuracy rate (%) Average time(s)
Algorithm Nearest Neighbor Bull’s eye Nearest Neighbor Bull’s eye
B&R(the proposed) 81.37 50.95 0.0155 0.159 4
F&Z 7925 47.63 0.009 3 0.162 4
Fourier 76.31 48.08 0.0108 0.167 4
Zernike moments 65.13 37.82 0.010 6 0.162 1
Invariant moments 41.50 25.38 0.009 4 0.167 1
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