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Effect of background on sensory evaluation for walking movement
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The elements that are perceived as beautiful in the beautiful gait are based on personal sensibility. Therefore,
clarifying "elements of beauty" quantitatively requires analyzing the cognitive structure of individuals who perceived
beautiful and why they evaluated as beautiful. However, the appearance, clothes, and background of a person who
performs walking may affect the viewers' evaluation criteria. This study examined the effect of background on sensory
evaluation of walking movements. We used an optical motion capture system to measure kinematic data such as joint
angles during walking. The two types of gait were measured during the experiment; “slow (90 bpm)” and "fast (120
bpm)". Then the videos which were taken in the gait measurement were edited by adjusting the color saturation and
brightness. The four videos were prepared; “slow — high color saturation and bright”, “slow — low color saturation and
dark”, “fast — high color saturation and bright”, and “fast — low color saturation and dark”. Furthermore, we conducted a
questionnaire survey as the subjective evaluation experiment. The evaluators watched the four videos and answered the
questions how they felt. From the results of the kinematic data and the subjective evaluation experiment, we have
concluded that the evaluators' impression for the walking movement might change depending on the walking speed and
background color.
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Fig.1 Marker set for Helen Hayes. Fig.2 Wialking path.
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Fig.3  The right hip joint angles during walking obtained from the 3D motion analysis system.
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Fig.4  The right knee joint angles during walking obtained from the 3D motion analysis system.
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(a) Dorsal flexion - Extension (90 bpm)
Fig.5

(b) Dorsal flexion - Extension (120 bpm)
The right ankle joint angles during walking obtained from the 3D motion analysis system.
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Fig.6  The results for coordinates of R.Knee marker during walking obtained from the 3D motion analysis system.

Tablel  Gradients of first derivative.
90bpm 120bpm
1[=1H 0.0036 0.0054
2HH 0.0036 0.0054
3\lH 0.0030 0.0048
411l 0.0030 0.0024
5[EH 0.0036 0.0048
6 =l H 0.0084 0.0024
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Table2 Evaluation word pairs.

B & D
B & JEVN
A & fifE
ELL AW e ELW
ARV = R H AN
NLZE & LTE
TEFE Tl & 5%

Table3 Parameters of four kinds of movies.

AT @ (k=) FE B

[bpm] [%] [%] [%]

BhiE A 120 75 75 -25
HiE B 90 125 125 25
Bl C 90 75 75 -25
B D 120 125 125 25

(a) Video A (b) Video B
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(c) Video C (d) Video D
Fig.7  The screen shots of four videos.
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Fig.8 Evaluation sheet.

Table4 Average of evaluation score (Standard deviation).

g A )i B HfjE C | D
120bpm AL 90bpm BB 90bpm  FF\> 120bpm BB W

(+SD) (+SD) (+SD) (+SD)
o 4.73(1.11) 2.67(1.14) 2.92(1.08) 5.83(0.82)
JEU 4.27(0.99) 3.77(0.96) 4.23(1.03) 4.19(1.05)
et 5.44(1.04) 4.60(1.32) 4.67(1.20) 5.48(0.84)
ELW 5.21(1.29) 4.75(1.39) 4.65(1.25) 5.15(1.19)
e PIY /AN 4.31(1.45) 4.67(1.43) 4.31(1.37) 4.42(1.29)
P2 5.35(1.07) 5.02(1.20) 4.90(1.18) 5.15(1.14)
&% 5.06(1.31) 3.67(1.36) 3.48(1.19) 5.58(0.95)
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