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Foot Shape Parameter Extraction and Classification of Male College Students
Based on Three-Dimensional Scanning

BO Zeming', HE Yifan’, YANG Xiangbin', JIN Weijuan®, YUAN Huifen "'
(1. School of Textiles and Clothing, Anhui Polytechnic University, Wuhu 241000, China; 2. School of Design, Anhui
Polytechnic University, Wuhu 241000, China)

Abstract ; The extraction and classification of foot features plays an important role in improving the fit and comfort of shoes.
In order to accurately grasp the three-dimensional characteristics of young male college students”foot shapes, 437 young
male college students were tested by 3D laser foot scanners, and 19 original measurement indicators such as foot length,
metatarsophalange circumference and arch height were statistically analyzed and factored, and K-means cluster analysis was
used to achieve foot subdivision. The experimental results show that the height dimension of the foot shape has a large vari-
ation and the length dimension has a small variation. Four principal components were extracted by factor analysis: length
characteristic factor, width characteristic factor, height characteristic factor and other characteristic factor. According to the
factor weight value, three variables of foot length, metatarsophalangeal circumference and arch height were extracted for
K-means clustering analysis. The foot types of young male college students are divided into 7 categories, namely, short thin
low arch type, long middle low arch type, short thin high arch type, long fat low arch type, short thin middle arch type,
long fat high arch type, middle fat high arch type. The experimental results can provide a theoretical basis for shoemaking
enterprises to produce comfortable shoes.
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Tab.1 Foot type characteristic parameter description
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Fig.1 Foot type characteristic parameter diagram
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Tab.2 Statistical analysis table of each foot type variable

St A4 TR 1/ME/mm KB/ mm 1A/ mm b2/ mm W 2%/ mm SR
K 227.40 285. 60 255.74 11.19 58.20 0.04
P AN 5 K 204. 60 256. 60 229.64 10.03 52.00 0.04
551 BRREE K B 161.50 202. 80 181.68 8.00 41.30 0.04
R 0 A 4 93.30 117.10 104. 85 4.59 23.80 0.04
555 PR K E 141.00 177.10 158.66 6.99 36.10 0.04
e 85.40 107.70 96.35 4.69 22.30 0.05
I ] 5 g 81.20 105.10 92. 44 4.89 23.90 0.05
FEE 55 pig 60. 00 105. 80 88.31 5.97 45.80 0.07
B TE 38.60 100. 80 78.67 6.40 62.20 0.08
e 7.00 22.90 11.39 1.86 15.90 0.16
B ik I 213.50 267.10 237.84 10.70 53.60 0.04
i il 210. 60 271.10 240.20 11.49 60. 50 0.05
TR 49.10 69.30 60. 06 3.82 20.20 0.06
JrR=T-5:5 2.60 44.70 17.36 7.13 42.10 0.41
P A SRR 70.30 93.70 82.70 4.67 23.40 0.06
AN S 17.50 81.50 51.84 8.97 64.00 0.17
YRR K 292.10 360. 30 323.33 14.03 68.20 0.04
L] 220. 80 287.80 250.98 11.80 67.00 0.05
J5 BR2S A s B 13.50 29. 60 19.92 2.81 16.10 0.14
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Tab.4 Total variance explanation table
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1 8.87 46.67 46.67 8.87 46.67 46.67 5.91 31,11 31,11

2 3.18 16.71 63.38 3.18 16.71 63.38 5.27 27.76 58.87

3 2.22 11.68 75.06 2.22 11.68 75.06 2.58 13.58 72.45

4 1.21 6.35 81.41 1.21 6.35 81.41 1.70 8.96 81.41

5 0.97 5.11 86.52

6 0.68 3.56 90.07

7 0. 60 3.14 93.21

8 0.45 2.37 95.58

9 0.35 1.82 97.39

10 0.22 1.15 98. 54

11 0.11 0.56 99. 10

12 0.07 0.38 99.48

13 0.06 0.32 99. 80

14 0.02 0.12 99.92

15 0.01 0.05 99.96

16 0.01 0.03 99.99

17 0.00 0.01 100. 00

18 0.00 0.00 100. 00

19 0.00 0.00 100. 00
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Tab.6 Factor weight value table
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