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ABSTRACT

Objective: The purpose of this study is to suggest design lines and patterns of 3D outdoor pants which is comfortable
during movements. Background: Outdoor brands often use streamlined design lines to design high performance
outdoor wear. Because slim-fit has larger contact area with the skin, sewing seams along the design line can cause
discomfort or even restrict body movement when walking, climbing, or sitting for hours. To reduce such discomfort,
we need to find the appropriate location for cutting lines that do not interfere with body movement when using
diagonal sewing line for the streamline design. Also, 3D pattern development of ergonomic outdoor pants was
developed. Method: We observed three-dimensional U-shape of the crotch and developed the 2D pants pattern of the
optimal crotch curve which is closer to V-shape compared to the conventional pattern. To design ergonomic outdoor
pants, we selected the design line where the changes in skin length were the least while moving based on the skin
deformation mapping. And the inseam of upper part was removed to adjust the fabric to the pendulum movement of
the thigh. In addition, stress distribution along the front crotch curve was investigated to facilitate the hip joint
movement while maintaining appearance. Results: 3D outdoor pants without inseam was rated more comfortable
(p=0.024") around the crotch compared to the 3D pattern with inseam. Appearance of the front of the pants was
improved when 80 % of the stress was distributed near the point of error source. Conclusion: The sewing lines
passing through the zone of least change is comfortable and 3D pants without inseam was rated more comfortable in
trekking postures. Application: The skin deformation mapping for design lines and 3D arrangement methods can be
applied to other functional clothing development.
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2. Method
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3. Results

3.1 The verification of ergonomic design line for 3D
outdoor pants
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Figure 1. 3D design lines based on the mapping of skin

deformation of knee flexion
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Figure 2. Ergonomic design lines of pants
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Table 1. length deformation of design lines depending on
location and the dynamic postures

- Design line 1 2 3
Standing 38.8 m 47.5 31.0 cm
90° bending knee 33.1 cm 47.8 30.7 cm
AP1 -14.5% 0.7 % -13%
Squatting-down 36.0 cm 48.4 cm 28.2 cm
AP2 -71% 1.8% 92%

AP1(%): (90° bending knee - standing) / standing x 100
AP2(%):(squatting-down - standing) / standing x 100

3.2 Pattern development of 3D outdoor pants
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Figure 3. Design lines on 3D human body and their
developed outdoor pants pattern for male
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Figure 4. Pants patterns depending on replica arrangement
methods

3.3 Evaluation of developed outdoor pants pattern
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Table 2. Average and standard deviation of subjective evaluation depending on experimental pants
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Table 3. Subjective evaluation of appearance for five pants in three zones: front, side and back

Pgoer Pioo-c P1oo-cto IlOO(VIOO) 2D-U F P Duncan
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