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Analysis on skin deformation of human body during cycling
based on motion capture

CHENG Ningbo WU Zhiming XU Cundong
( Engineering Research Center for Kniiting Technology Ministry of Education Jiangnan University
Wuxi  Jiangsu 214122  China)

Abstract In order to reveal regularities of the change of human body size and the deformation of the skin
during cycling the paper firstly used the OptiTrack motion capture system to acquire position change of
the human body marker point and track of motion in the cycling movement and analyzed qualitatively the
dynamic change of the human body. And then the regularities of leg skin deformation were further studied
by lineation-en-body experiment . It is found that the fluctuation of the markers and human body size in
the waist and above is slight change the change fluctuation of the lower is larger than above the waist
especially in the knee and the change of the vertical direction is greater than that in the horizontal
direction. Furthermore the results show that the change of the leg is complicated and differences in the
changes exist on different regions during cycling the change rate of girth is in the range from —8% to
16% and the length is in the range from —-60% to 40% . The change of knee is the most obvious and the
maximum change rate is about —60% and the change of thigh and lower leg is small.
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Fig.3 Human body model’s markers. (a) Front; (b) Back
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Tab.2 Markers setting
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Fig.4  Experiment of lineation-on-body method.

1.2 (a) Leg measuring lines; (b) Lineation-on-body method
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Fig.5 Coordinate system
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Fig.6  Movement track of different markers. (a) Point 2; (b) Point 19; (¢) Point 21; (d) Point 6; (e) Point 11; (f) Point 8
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Tab.3 Change rate of lower extremities of horizontal
lines in different positions %
2 3 4 2 3 4
n 1.40 5.61 .87 -3.74 0.93 249 -7.79 125
ny 9.36 13.79 7.88 3.45 -1.61 -1.61 -2.82 -1.21
ny 1014 1546 9.18 435 -0.58 -1.75 -4.68 1.17
ng -1.28 -449 0.64 -3.21 9.28 7.22 412 6.70
ns -0.63 -3.14 -2.52 -5.66 238 .90 0.48 0.48
ng -0.8 -2.56 -3.42 -2.56 .79 268 3.57 2.68

7
Fig.7  Girth change of different parts of leg
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8
Fig.8 Changes in girth of leg section. ( a) Lateral change between m, and m,; (b) Lateral change between m, and m;;

(¢) Lateral change between m; and m,; ( d) Lateral change between m, and m,
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Tab.4 Change rate of lower extremities of vertical lines in different positions Y%

my my ms my
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
ny n, -0.4 -0.4 -0.4 -0.1 -04 -03 -0.1 -0.1 -0.1 0.1 0.3 0.2 -0.8 -1.1 -0.7 -0.1
n, ng 2.2 3 1.6 1.4 -0.9 -0.9 -0.3 -0.2 -2.9 -2.7 -0.8 -0.4 -1.1 -1.1 -0.1 0.6
ny  ny 3.5 4.8 2.6 2.3 -0.4 -0.7 -0.1 -0.1 -44 -6.5 -2.3 -1.5 -2 -2.5 -0.8 -0.5

ng ns 0.2 0.4 0.3 0.3 -0.4 -0.6 -0.3 -0.2 -1.4 -1.2 -0.7 -0.5 -0.4 -0.9 -0.3 -0.3
ns  ng 0.1 0.2 0.2 0.2 -0.1 -0.1 0.1 0.2 -0.1 -0.1 -0.4 -0.2 -0.6 -0.4 -0.1 -0.1
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9
Fig.9 Changes in length of leg sections. (a) Vertical m,; (b) Vertical m,; (¢) Vertical m;; (d) Vertical m,

10
Fig. 10 Length change of different parts. ( a) Length change between n, and n, n; and ng; (b) Vertical change
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