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Abstract

Harnesses are used in a variety of industries, such as rescue operations, medicine,
and entertainment. However, conventional harnesses have problems as they are
uncomfortable to wear and causes continuous pain. Therefore, in this study, the load
and pressure applied to the body in the flying state when using a conventional harness
were measured in real time and the distribution change was observed, Load and
pressure were measured using a modified corset harness, a pressure sensor, and a
human mannequin to measure the maximum and average pressure on the waist. As a
result, it was confirmed that the load concentrated on the waist in the flying state
was 104 N, and the pressure was applied to the left and right sides was 800 kPa or
greater. The pressure distribution showed a pressure of 3-45 kPa in 73% in all
measurable pressures, The results of the load and pressure distribution are presented
as basic data for improving the wearability and reducing the discomfort of harnesses
in the future, aid in the development of a harnesses that can minimize discomfort for
various activities, and increase the concentration on experiential activities. In addition,
using the CLO 3D program, which is a 3D virtual wearing system, a harness was put
on a virtual model, and the compression level was checked and compared with the
actual pressure distribution. As a result of comparing the measured pressure values
in the flying state with the clothing pressure wearing the harness in the CLO 3D
program, the total pressure value was found to be about 68% of the actual measured
value. This helps develop a harness that can minimize discomfort during activities by
predicting the load and pressure on the body by first applying new designs to a virtual
wearing system during development. These new harness patterns can solve the
problems of conventional harnesses.
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{Fig. 1) Corset type harness
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(Table 1) Sensor specification for pressure measurement

Sensor area Pressure range

Sensitivity Number of Sensor cell

160 X 40 mm 3 ~ 300 kPa

1 sensor cell/cn’ 64 ea

{Fig. 2) Sensor and controller system for pressure measurement
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{Fig. 3) Fastening device and sensor
attachment position of harness
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{Fig. 5) Corset type harness virtual wear by CLO 3D program

(Table 3) Pressure distribution range of CLO 3D program
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{Fig. 8) Loading distribution on left and right sides of corset type harness
(Table 4) Pressure distribution range of Novel program
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(Fig. 9) Pressured sensor cells on left and right sides of corset type harness
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{Fig. 10) Pressured sensors distribution on left and right sides of corset type harness
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{Fig.13) Virtual wear model of corset type harness by CLO 3D program
(Table 5) Stress data of corset type harness by CLO 3D program (+9]: kpa)
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