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on the carapace of Eriocheir sinensis
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Fig.2 Image segmentation on the carapace of Eriocheir sinensis
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Fig.3  Feature points on the carapace of Eriocheir sinensis
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Fig.4 Contrast images of deleting edge feature points on the carapace of Eriocheir sinensis
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Fig.5 Correct rate curves of filtering wrong matching points
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Fig.6  Curves of filtering correct matching points
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Table 1 The similarity of partial images

5% 1 1Y 2 Hifi] FLANN FL ]

JF5© SURF4F  SURF 4% LR FLANN jﬁ%]ﬁ}é Mﬁ o HIfLE® PERCES : HRER .

EAHC By g DR Y S S o (il —HEH  (Ja— R
1 294 325 294 325 137 110 18 0.164 7 No % No
2 297 322 207 322 49 39 3 0.077 % No # No
3 213 194 213 194 57 46 42 0.913 2 Yes & Yes
4 189 253 189 253 80 64 58 0.906 & Yes & Yes
5 342 276 342 276 35 28 4 0.143 7 No 7 No
6 169 189 169 189 45 36 28 0.778 & Yes 2 Yes
7 261 220 261 220 11 9 2 0.222 % No i No
8 391 148 391 148 111 89 74 0.832 2 Yes & Yes
9 148 284 148 284 38 31 8 0.258 % No % No
10 275 360 275 360 120 96 4 0.042 7 No 7 No

Notes: (DSequence number; @Number of first crab’s SURF feature points; (3)Number of second crab’s SURF feature points; @ Number of unidirec-
tional FLANN matches; @ Number of bidirectional FLANN matches; @®Number of matches after filtering; (D Number of correct matches; ® Similarity;

©®Matching result(the same crab); (@Real result(the same crab).

2.5 BAEPR-—REERGH—HEKRE ARG P IE B 4R 2 8 T2 B A HA 19 R IE 5. H

MEEARPER RN 12 8 R AIASCRE MR X T —/ N, i 22 22255 4.5 i A TR VE BE A1
AP e 5 A SRR 20 R PRI AR U E L. HiER 2 it SR — S R IK E) 96. 0040 LA B 1P
0.7 LI ER B CRuiEZ B0 7 — 2R s 08 RUIREAR R B[R — B i RS IR A AR RE TR B R T ix i
SRR 2. M 2 BB, R E R AT LUk E AR

R2 BHEEEG-HEKLR

Table 2 Consistency check of sample library images

i 58 24 R4 Image index —EdE/ %
Crab SN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20  Consistency
7 18 19 19 19 19 19 17 19 19 19 19 18 18 19 19 19 19 19 19 19 98.68
19 19 19 18 19 19 18 18 18 17 18 18 17 19 19 18 17 19 19 18 19 96.32
22 19 19 19 18 17 19 18 19 19 19 18 19 19 19 19 18 19 19 19 19 98.42
29 19 19 17 18 19 18 17 19 18 19 19 19 18 18 19 19 19 18 18 19 97.11
35 18 19 18 17 19 19 18 19 18 19 19 19 19 18 19 19 19 18 19 18 97.63
42 18 18 19 18 19 18 19 19 19 19 19 19 18 19 19 18 19 18 19 19 98.16
58 19 18 18 18 18 19 19 19 18 18 19 19 19 18 19 19 18 19 19 19 97.89
66 19 19 17 18 18 19 18 18 19 18 19 18 19 19 19 18 19 19 19 18 97.37
75 19 18 19 19 19 19 19 19 19 19 19 18 19 19 19 19 19 19 18 19 99.21
87 18 18 18 19 19 18 18 19 18 19 18 19 18 18 18 19 19 18 19 19 97.11
93 19 19 18 19 18 18 18 17 18 19 18 18 19 18 19 19 19 18 18 18 96.58
98 18 17 18 18 19 19 19 17 19 19 18 19 19 18 18 18 19 19 18 19 96.84

R IR SRR RIS CBR S S R R ISR YT B AR X AT B 20 WE BRI DEFCEBR LA 19 B E A3 L
Notes:Crab SN is referred to serial number of the number card tied to the chela of crabs. Image index means sequence number on shooting a crab. Consis-

tency is referred to the percentage of average match number divided by 19 in all of the crab’s 20 images.
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Table 3 Matching results of partial test library images

N PR R ERICAR E%/
Number of matching results Number of correct matching results Correct rate
Crab index crab’s images in

L2 3 4 5 by L 2 3 45 12 3 4 5
8 19 20 20 19 20 20 19 20 20 19 20 95 100 100 95 100
13 20 19 20 18 20 20 20 19 20 18 20 100 95 100 90 100
26 0 0 0 0 0 0 - — — — — — — — - —
37 20 19 18 19 20 20 20 19 18 19 20 100 95 90 95 100
64 18 20 19 20 20 20 18 20 19 20 20 90 100 95 100 100
85 0 0 0 0 0 0 — — — - — — - — — —
98 20 20 19 20 20 20 20 20 19 20 20 100 100 95 100 100
103 1720 20 20 20 20 17 20 20 20 20 85 100 100 100 100
111 0 0 0 0 0 0 - - — — - — — - - -
129 20 20 20 20 20 20 20 20 20 20 20 100 100 100 100 100
130 19 18 20 19 20 20 19 18 20 19 20 95 90 100 95 100

TE : REA RS H 7 RARREA R P g TR 0 R A8 H 5 “IERECA R e 18 8 T xR 5 IR ik U AE R AR A b A TT RO H

Notes: Number of the crab’s images in sample library is referred to the number of this very testing crab belonging to this sample library.

Number of matching results means the matching number in the sample library of 5 images of this testing crab belonging to the test library.
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Research on the Feature Recognition and Algorithm
of the Carapace of Eriocheir sinensis

TAI Wei-Peng'?, LI Hao', ZHANG Bing-Liang®, WANG Chun'
(1. College of Computer Science and Technology, Anhui University of Technology, Ma’anshan 243000, China; 2. Research
Institute of Information Technology, Anhui University of Technology, Ma’anshan 243000, China; 3. Tech-Bank Food Co. ,
Ltd., Yuyao 315400, China; 4. Laboratory of Freshwater Fisheries Germplasm Resource, Ministry of Agriculture, National
Demonstration Center for Experimental Fisheries Education, Shanghai Engineering Research Center of Aquaculture, Shang-
hai 201306, China)

Abstract: Aiming at the poor accuracy and lower reliability of current anti-counterfeiting methods of
Chinese mitten crab Eriocheir sinensis, This paper suggests a carapace feature recognition algorithm for
Chinese mitten crab based on image matching. Firstly, the unique carapace image of Chinese mitten crab
is segmented on which feature points are extracted by means of SURF (Speeded up robust features),
then these feature points are matched up with those stored in the database by virtue of the two-way
FLANN (Fast library for approximate nearest neighbors) algorithm. According to the positional rela-
tionship between these matching points, the nearest Euclidean distance’s and the second nearest Eucli-
dean distance’s matching points, it is used as the basis of mismatch detection. And the ratio of the cor-
rect matching point pair is used to verify its similarity so as to realize the individual identification of a
crab. This findings show that the similarity of the two carapace images belonging to the same crab is
higher than the threshold value of 0.7 and lower for other two different crabs under the similar condi-
tions of image acquisition. This research can solve the problem of poor technical accuracy and low relia-
bility of a crab’s traceability and anti-counterfeiting using barcodes or two-dimensional barcodes attac-
hing to a crab’s chelae, and can contribute a technique for dealing with accurate individual identification
of merchandise crabs to realize the purpose of anti-counterfeiting and Accurate traceabi lity.

Key words: Eriocheir sinensis; carapace; feature recognition; image processing; similarity; anti-coun-

terfeiting check
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