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Geometric model design and integrated formation algorithm of
integrally formed socks based on human foot features

JI He' JIANG Gaoming' LU Jianguo’
(1. Engineering Research Center of Knitting Technology Ministry of Education Jiangnan University
Wuxi  Jiangsu 214122 China; 2. Zhejiang Xinchang Zhenxing Textile
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Abstract In order to make the computerized design of toe-closed fullyfashioned socks more efficient and
standardized based on the in-depth structure of the socks process principle combining with the feet
structures and motion features of the human body and the requirements for functions and wearable
performance of knee socks and footlet a parameter model for the production of integrally formed socks was
extracted by establishing a design method of a knee socks model and a footlet model. By applying the
established models into knitting female sports socks and footlet it is proved that the 2-D pattern models can
be used for designing integrally formed socks and by transforming these models various styles and types of
socks can be produced. The application shows that the socks geometric model based on human foot features
optimizes the integrallydformed socks algorithm meeting the demands of foot arch of wearing socks.
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Fig.2  Foot joints and activities
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Fig.3 Diagram of human foot datd measurement
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Tab.1 Female sports knee socks size and scale parameters
/mm
6 0.017
5 0.014
45 0.123
3 0. 008
85 0.232
35 0. 096
90 0.246
40 0. 109
10 0. 027
47 0.128 4
) Fig.4 Knee socks model
Tab.2 Female shadow socks size and scale parameters
/mm
26 0.114
36 0. 157
90 0.393
20 0. 087
10 0. 044
47 0. 205
2.2
6
4 , >
y Fig.5 Zoom model of heel
X o
W, 79 mm H H, 40 mm H, 72 mm
30 mm W, 89 mm H, 85 mm; H, 130 mm;
10 mm
h 30 mmo, ;



° 56 39
(180° -8 +06) o
2.3
7 N o UC6064446F
x0y
H 13 mm W 38 mm; T
D =0.03568 /-
Y o
63 mm P, = 50
opP A
. 50
5 P, PP 1 6 P, = n
) L =1.57A +2B + =D
P o JT,
2 2 = 31.62
OP, OP.2 ( h )
-
COSQ N = O. 4WP;\
(v e (-0P, 0) y e (- 04, OAcost)) :D mm; A ' B J L
mm, o v T,
tex; & g/em’; P,
/(5 cem) ; Py /(5 cm); N
W o
6 2 o
Fig.6  Footlet heel with enlarged MindCottonSocks
1/5~1/6 PP, PP’ N
8 mm 110 mm 8
44 mm ; FAT
20 mm ; 3.1
10 mm
Q QF, 45 mm 46 ’
7 o ’
9 o
7 o
Fig.7 Footlet socks model
o 10




12

e 57

8

Fig.8 Parameter configuration. ( a) Main shuttle setup;

3.2

9

Fig.9 Knee socks knitting process

10
Fig. 10  Finished product of toe-¢losed fullyfashioned.

(a) Female sports knee sock; ('b) Female shadow socks

(b) Jacquard pattern design

11
Fig. 11 Footlet knitting process
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