Development of a Draping Pattern Design Process for
High-fit Gloves Based on 3D Hand Scan Data

Eunjin Jeon!, Wonsup Lee', Hee-Eun Kim?, Seikwon Park?®, and Heecheon You®

! Department of Industrial and Management Engineering, POSTECH, Pohang, Korea
2 Department of Clothing and Textiles, Kyungpook National University, Daegu, Korea
% Department of Systems Engineering, Korea Air Force Academy, Choongbuk, Korea

ABSTRACT

Objective: The present study developed design and evaluation method for a draping pattern of high-fit glove based on 3D hand scan data.
Background: To design a high-fit glove, technology of a 3D hand measurement, hand shape analysis, and a draping pattern design are
required. However, 3D hand scan data and the draping pattern design technology have not been applied to glove design so far. Method:
The present study developed the draping pattern design for ergonomic high-fit glove based on 3D hand scan data through 3-step process:
(1) 3D hand scanning and measurement, (2) development of glove draping pattern method, (3) development of glove evaluation protocol.
Participants’ hand was fabricated as a plaster, and then plaster hand was scanned and measured by 3D scanning. Glove draping pattern
method was developed through paper substitution method, dart manipulation method, and clearance extraction method. And evaluation
method of fitness of high-fit glove was developed in terms of subjective satisfaction (e.g., fitness, clearance, ease of motion, ease of
wearing), performance (e.g., peg-board testing), and pressure of hand areas. Conclusion: The present study developed the design method
of a draping pattern design based on 3D hand scan data for a high-fit glove and the evaluation method of subjective and objective fitness
for glove designed by draping pattern. Application: The method developed by this research can be applied to design high-fit glove for
various purpose (e.g., pilot glove, sports glove, industrial glove) which required better fitness and ease of motion.
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1. Introduction
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2.1 3D hand scanning and measurement
2.1.1 Fabrication of plaster hand
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2.1.2 Measurement of hand dimensions
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Figure 1. lllustration of 3D hand scanning and measurement

2.2 Design of glove draping pattern

2.2.1 Glove pattern design based on paper substitution method
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Figure 2. lllustration of paper substitution method

2.2.2 Pattern flattening and glove draping pattern design
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Figure 3. Pattern flattening and draping pattern design

2.3 Development of glove evaluation protocol
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3. Application to Pilot Glove Design

3.1 Analysis of glove draping pattern
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Part of hand Code Part of hand Code
Finger 1 A Wrist W
Finger 2 B Wrist crease(O, 1) WL
Finger 3 C Wrist center WC
Finger 4 D Wrist Wrist crease horizon WH
Finger 5 E Ulnar styloid U
Finger . .
length(a,a2) a Radial styloid
i Finger .
Finger
g length(b,2,3) b Metacarpal (Out side) | M(O)
Finger Metacarpal
length(cL,c2,c3) c Metacarpal(Inside) M(1)
Finger - .
length(d1,d2,d3) d The intelligence line IL
Finger Metgcarpal )
length(e,e2,e3) e link The heart line HL
Knuckle KN The life line LL
Crotch 1 a(C) Breadth Breadth BR
Crotch 2 b(C) Dactylion base line DH
Croteh Crotch 3 c(C) ?iarl]see Vertical (height) \
Crotch 4 d(C) Horizontal H

Figure 4. Hand dimensions and codes for glove design

3.2 Development of Design Formulas for Pilot Gloves
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Figure 5. Pattern of pilot glove (excluding thumb)

Figure 6. lllustration of evaluation apparatus
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4. Discussion
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