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Recognition Method of Fabric Based on Translational

Subtraction Algorithm

WANG Zemin, LIU Meiqin, FAN Zhen,ZHANG Senlin

(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract : In view of the current situation of narrow applicability and poor robustness of existing woven fabric recognition

methods, translational subtraction algorithm( TSA) was proposed to calculate the size of fabric texture circulation and a

recognition method of woven fabric based on TSA was designed. Through the combination of TSA in different directions

of the woven image fabric and horizontal grayscale accumulation, the width of texture circulation and weft was calculated

successfully. The number of yarns and the twills in fabric texture circulation can be obtained by using the dislocated TSA

to analyze the period and the amplitude of phases of dislocated TSA curves, thus the pattern grid of fabric image was

obtained. Experiments show that the proposed method is robust to interferes such as illumination, texture and tilt of the

captured fabric image, and can identify various types of fabric images effectively.

Keywords : fabric organization recognition; TSA ( translational subtraction algorithm ) ; grayscale accumulation; phases;

texture circulation
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Figure 1 Diagram of TSA algorithm

Jir 1] 5 A i e S I I, A S 0 X AR R A
Z IR AR B2 2 (H o 2 Bt 52 1l 16 B A% 3, K3
HPFRESBEIE R, B —E 2 G, AR
il Sl G PR EH R 2 8] 25 B AR B B & R R V- K
FAHNZHEZ AN T8 R s 2 i R, AR R 1
R JBE 2 1) W R 2 2% B R I M S B s B, An Al 2 B
7N Tl R S A SR RS d, PN R RS Bl R
d i, S IR R AR R R K E 2 g (d) .
AR 4 TSA R 14 S 27 4% 07 1) VA Y 58 BE o
1.2 S TSAE%

WNIE 3 IR, S0 TSA S48 XF T 7K -1 % H 5 [m)
47 R ) ESOAH DL ZH 200 PR AL R Y PG, 7T DL STl &2
P D 11 e L (K ) O 1) 6 — 7 RS 2 ) 1k
7 TSA 5. i TR 7 10t & BAT T, 4
PLEm s fe , TSA it o 5 B W21, an &l 4
Fii7R o QRS BT ) At e it ] 5 o 1] 22 ] e K
{EF 22 AL T TSA dh2kiie sy IR A 5502 TSA 2k 2
I TSA Wk Z [ AFE— s BA AL 22 A 22 AR T

0 5‘0 l(I)O 150 2(I)0 2‘50
PR (B F)

A2 PHESLGEZTPHRELZMIAXLLZA
Figure 2 Relationship between the distance and
average of grayscale difference
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Figure 3 Diagram of dislocated TSA
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Figure 5 Flow diagram of algorithm
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Figure 6 Original fabric image
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Figure 7 Fabric image horizontal
TSA curves and fit result
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Figure 8 Different significance of the vertical
TSA curve period for different warp width
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Figure 9 Horizontal grayscale accumulation of
fabric image
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Figure 10  Start point of each texture circulation
represented by phase of dislocated TSA curve
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Table 1 Phases of dislocated TSA curves with
dislocated distance of n x W,
n @ n @
1 -1.7 5 2.6
2 1.0 6 -1.1
3 -2.6 7 1.6
4 0.0 8 -2.3
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Figure 11  Relationship between pattern grid and
phases of dislocated TSA curves
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