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Wheel model identification based on shape recognition and texture filtering

Cheng Shuhong' , Guan Yonglai', Zhang Dianfan®

(1. College of Electric Engineering, Yanshan University, Qinhuangdao 066004, China
2. Yanshan University Science Park, Qinhuangdao 066004, China)

Abstract: A wheel model identification algorithm based on Shape Recognition and Texture Filtering is proposed. Firstly, a spokes shape
of a standard template is defined, and its edge map is obtained. Taking the template as a window to shift matching at an edge detection
figure of the identified image, the minimum distance between template and region of interest of the identified image is calculated. If the
minimum distance is less than the specific threshold, a shape consistent with the template is determined. Then, Random Walk Operator
is used to traverse the identified image and obtain the Wander Histogram. Comparing this histogram with the Wander Histogram of
template wheel, the texture deviation degree of two image is calculated, and the right wheel model is determined. Finally, the
experimental results show this algorithm has the advantages of non-contact, flexibility and accuracy, and has good robustness for the
shape recognition with heavy disturbance.
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Fig.2 Principle diagram of minimum distance

B ST B PG A R AR B N RIS AR 2, P
T EARZE MRS — N IEF R BB AR, i K e 4R
FRIXTFREL n, , HUCHE AR E 5% 360°/n, PEUCHEAT Fie /N
BSULHC, BT n, WWILACZ )5, A5 DL FC R 9 n, A4S AR
B FE AT AR DU DA Ay % 28 F0ASE D FC AR ) , 5 DA Ry A5
HFNAE BAMIAT
1.3 EBAMIMIEHAR

FEF/NIETTIE B 1 3 3 A e B e, 2% 1 315309 14
BT, AR SCRIC—F A N T s 7 7 2

FeGe it D 7 AR et i P A i % i 2 1 1
O, A FCBCO R /NI, AN 3 () s
ARSCR A AR BT 1 ARG [ SN BEAT S E 130, XA
RN — D G e /MRS, AN 3 (b) PR 3%
Bl [ 56— AN ETr I a1 R b AT — U BT A B
TARGE Tk 3 Al D 77 51 T Is B A, AR R
BB AT B — 2 1 22 , (H. 25345 53005 B0 oAl P A pR
Y, B A TS 3 1 7 Ol 2 T4 ek i 7 Ui o



559

FRIAL 45 - 3 TR DT C M SO 6 995 4 e 33 5 U 2301

EEEEEEEER
() AL Gt ) 75 (b) A3 5 7 12
(a) Traditional traversal method  (b)Traversal method in this paper

B3 A Ao 45835 e
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(a) Wander sketchmap

(b) BHFERNEE
(b) The into degree of pixels

K4 BB
Fig.4 Simulated pixels

i I — W B B — R R R — R R R
R AT FIRFTR B , e A 2 — iR B A B BT E
B IFIC R MR R SRR o, , (0,) TG BREE R IF
BAX R — MR R ATIE Z )5, & B It E %R
ESsNil/e /8

R MERANTRAKL K, , & 4(b) R, LLo
BTG W3R, GE T A 0 B A AR O 1R
R HIKEZER T B ¢ IR R SRR O SEHA
JE K, o SRS K AR R ATREREE SR, DL K, Dk
AR, LURHISE A% BRI SOMNE D P\ AL b RT3 — i 1] 14 i
PLEE BT, Qs S Bs, B S (a) B s IELL 1815 (b)
B N BERLITE AT, 1 5 (e) B A BERLIERE F5 K.

(@) I (b) BiBL#E (©) LT
(a) Original image (b) Random walk figure (c) Wander histogram
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Fig.5 Sketch map of random walk
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(a) The spokes shape of wheel Al to A3
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(b) The identified wheel of Al to A3
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(c) The edge detection figure of Al to A3
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(d) The recognition results of Al to A3
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Fig. 6 The spokes shape recognition of wheels Al to A3
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(b) Random walk figure
of Al identified wheel
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(c) Wander histogram
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(e) The results of texture recognition
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Fig.7 Texture comparison with same wheel model
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(e) The results of texture recognition
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Fig.8 Texture comparison with different wheel model
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(a) Original image (b) The template of  (c) The template  (d) The template
pixel-value difference of shape matching  of random walk

B9 Ad ~AS S4E i iR
Fig.9 The original images and templates of wheel A4 to AS
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(a) The pixel-value difference matching results of wheel A4, A5
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(b) The spokes shape matching results of wheel A4, AS
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(c) The texture deviation degree recognition results of wheel A4, A5
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Fig. 10 The comparison of two identification methods
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Table 1 Recognition rate and false rate of wheel model recognition (%)
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Tk
R F R F R F R F R F
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T RE— R IEA SCRE I TR a2 5 U 9 55
PR AEFR 2 I T 3 FRAR AR IR X SO N A2 2R (4 5
#%:B01 \B02 ,BO3, 3 2 w7355 i 3 R A fE T A BEAR

LA AR, WNAE R n] LU AR SCRE Rk R 2% i L5 2 4%
BN B A B R BOR , B LA SO R TS R
HAT BB

R2 ZMHEZFREMIRG

Table 2 Identification of three complex wheel models
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