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Research on objective evaluation of lapel collar smoothness based on image processing
CHEN Donglei® WU Qiaoying®

(. School of Fashion Design & Engineering; b. School of International Education Zhejiang Sci-Tech University Hangzhou 310018 China)
Abstract: In order to objectively evaluate the smoothness of lapel collar UG NX 10. 0 software was used to make
curvature analysis and extract four characteristic indexes: the number of turning points maximum value of curvature
range the sum of curvature range and variation coefficient of curvature range. 9 kinds of common fabrics and 7 kinds
of interlinings were selected as experimental objects to unify process parameters so as to make lapel samples.
Subjective and objective evaluations were made. By relevant characteristic index analysis and multiple regression
analysis a mathematic model describing subjective evaluation results with objective parameters was established.
Moreover 9 collar samples were selected randomly to validate the mode. The results show that the established model
of lapel collar smoothness has good prediction precision. The results of the objective and subjective evaluation of lapel
collar smoothness based on image processing are consistent demonstrating that it is feasible to objectively evaluate the
smoothness grade of lapel collar by using image processing method.
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. Tab.1 Basic parameters of fabric
/ / /( +(10cem) 1)
1 mm__ (g-m”’)
1* 0.38 191.8 376 356
1.1 2* 0.27 171.3 430 343
9 3* 0.52 307.5 212 187
4* 0.37 262.0 496 440
| ‘27 S . 5* 0.36  180.3 211 175
e ( 1"~5%) 6" 0.54  245.0 195 146
5 (0 1"~5%); 4 ( 6'-~9) 7" 0.76  335.0 128 140
4 4* ~ 7% 8* 0.62  398.0 347 220
41 9* 0.34 170.0 260 240
: SR400 ( SUMMIT ); 2
175/92A ( ) Tab.2 Basic parameters of interlining
DDL-8500 ( JUKI ) ; D90 /(g-m™?) /mm
( Nikon ) ( ) . 1* 75D 54.0 0.32
2% 100D 68.0 0.30
1.2 3* 59.8 0.31
4* 87.0 0.28
. 7 175/92A 5 50D 45.0 0.22
6" 45.0 0.20
. 1. 7" 24.3 0.16
1
Fig.1 Sample and dimension parameters of lapel collar suit
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Fig.2 Gray image of lapel collar back neckline N+1 °
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Tab.3 Smoothness index of lapel collar modeling
N
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Tab.4 Subjective and objective evaluation results of lapel Pearson
collar smoothness 5,
4,
N H CVI% S
1* 4.4 13 0.13 2.61 79.43 Tab.5 Correlation coefficient between objective parameters and
2* 4.5 14 0.20 1.84 66.94 subjective score of lapel collar smoothness
3% 4.6 11 0.18 1.07 81.86
4* 3.8 20 0.30 2.36 70.43 ( )
s 3.9 14 0.35 2.34 86. 19 N 0,662 " 0.000
6 40 26 0.51 3.05 85.29 I, _0.883** 0.000
7* 4.8 10 0.06 0.36 71.68 H _0.825%* 0. 000
8" 4.3 8 0.31 0. 69 84.78 CV/% _0.822%* 0. 000
9* 4.8 13 0.08 0.46 90. 30
i s %k 0.01 ( ) .
10 4.6 12 0.20 1.00 80.53
11* 4.3 16 0.24 1.76 98.30 4 3
12 47 8 0.08 0.23 65.04 (
13* 4.2 14 0.23 1.25 88.39 p a=0.01) .
14* 4.4 15 0.51 2.07 107.44 N ; M ; H
15 3.7 13 0.88 1.87 107.32 : v .
16* 4.5 16 0.43 2.22 77.26
17* 4.0 15 0.34 1.88 96.90
18* 4.1 22 0.75 2.55 100. 50 1) 4( d) N
' o N 15 N
19 4.1 20 0.57 3.22 88. 64
20% 3.8 25 1.07 3.78 103.91 N 15
21* 4.1 15 0.40 1.88 91.72 °
2 41 15 0.48 2.10 88.22 2) 4('b) M
23* 4.7 8 0.13 0.49 60.38 o
4% 3.9 15 0.36 1.60 86. 60 5 M
25*% 4.8 6 0.04 0.18 66.81 —0.883.
26" 2.2 20 1.37 3.47 164.61
27% 2.2 21 1.31 4.71 145.05 3) 4( C) 1
28* 2.6 24 0.71 4.20 103. 56 - H 2.5 H
29 2.4 23 1.26 4.19 148. 81 H
30° 3.2 18 0.93 2.78 108.75 2.5 o
31" 3.1 16 0.87 2.91 108. 36 4 4( d) cV  100%
32* 2.5 19 0.99 6.73 121.24 cv :
33" 2.8 15 0.69 3.38 145.77 100% cv .
34% 3.8 27 0.70 5.01 98. 66 222
35* 2.1 22 1.37 5.00 114.74
36* 2.5 30 0.83 6.78 106. 76 i ou . . .
37* 2.8 25 1.24 6.03 104.23 287157, 197,217,
38" 3.4 31 0.54 4.13 86.06 27°.30".36"417 9 32
9% 2.4 21 1.33 3.73 123.17 6. t
40* 2.7 29 0.84 6.83 115.45 M-
41" 3.0 25 0.55 4.30 96. 44 H. cv Y
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Fig.4 Scatter diagram of objective index and subjective score
6
Tab.6 Regression analysis results between objective parameters and subjective scores of lapel collar smoothness
Y=AM H C
A V) o p VIF F p D-Ww
M -0.788 -2.487  0.019 0.208  4.810 R=0.929
H -0.159 -2.922  0.007 0.379  2.641 5
R° =0.863 59.032  0.000 1. 821
cv -0.011 -2.605 0.015 0.346  2.892 5
R, =0.849
5.707 17.407  0.000 !
4, M.H.CV
Y=-0.788M -0. 159H -0.011CV +5. 707
(5) 7, 7
6 0.929 0.5
o 7
) R’ 0.922.
ol a=0.05); DW 2
; VIF 5 o
o 2.2.4 N
0 41
2.2.3 5.
9
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Tab.7 Comparison between predicted and actual scores of 1)
the model
# # #
2 ! ! 4545 0.0 ~0.883, ~0.825.
8* 2 2 4.3 4.4 -0.1 0.8 0. 662
15" 3 3 3.7 3.5 0.2 e e
19* 4 4 41 33 0.3 2)
21* 57 5% 4.1 4.1 0.0 °
27" 6" 4* 2.2 2.3 -0.1 .
30" 7* 5" 3.2 3.3 -0.1 .
36" 8" 6" 2.5 2.8 -0.3 3)
41* 9 7* 3.0 3.5 -0.5
0.922 .
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