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Abstract 
This study aimed to show the evaluation criteria of beauty when a person looks at a man who walks beautifully. 

We examined the relation between the kinematic factors during walking. The psychological factors when a person 

evaluates beauty were evaluated by using a questionnaire survey. 

 

1. Introduction 
“Beautiful walking” that a person walks elegantly 

while maintaining the correct posture is gaining 

popularity mainly among women [1]. In addition to the 

health benefits of exercise, “Beautiful walking” 

improves mental health by looking beautiful [2].  

“Beautiful walking” could be accepted by many 

people as a form of exercise that supports mental and 

physical health [3].  
The elements that are perceived as beautiful in the 

beautiful walking are based on personal sensibility. In 

addition, it is possible that gender differences are 

related to sensibility. For example, a person feels 

"fresh" and "neat" rather than "beautiful" as a first 

impression when looking at a man who walks 

beautifully. Kinematic features during walking 

beautifully that transcend gender may exist. This study 

aimed to show the evaluation criteria of beauty when 

a person looks at a man who walks beautifully. We 

examined the relation between the kinematic factors, 

such as joint angles during walking, and the 

psychological factors when a person evaluates beauty. 

Firstly, the 3D motion capture system measured the 

walking exercise of a participant who was a male 

professional walking instructor. The two types of gait 

were measured during the experiment; “Beautiful 

walking” that a person walks while maintaining his 

pelvis straight, “Not-beautiful walking” that a person 

walks while maintaining his pelvis backward. 

Secondly, the subjective evaluation experiment was 

conducted. The evaluators watched the video that was 

taken in the gait measurement. A questionnaire survey 

on the " Beautiful walking" and "Not-beautiful 

walking" was conducted. 

 

2.Gait measurement experiment 
The experiment was conducted at Kogakuin 

University, Shinjuku campus. A healthy male (height 

1.76m, weight 58kg) participated in the experiment. 

Study approval was obtained from the Research Ethics 

Board, Kogakuin University. The participant gave his 

written informed consent to participate after 

understanding the purpose and requirements of the 

study. Kinematic date were collected using an optical 

motion capture (MAC3D; Motion Analysis). The 

sampling frequencies of the optical motion capture  

was 100 Hz. 29 reflective markers were attached to the 

participant’s body by referring to the Helen Hayes 

Marker Set (Fig. 1). The participant was instructed to 

walk using a natural stride in time with a metronome 

90 bpm (Fig.2). The two types of gait were measured 

during the experiment; “Beautiful walking” that a 

person walks while maintaining his pelvis straight, 

“Not-beautiful walking” that a person walks while 

maintaining his pelvis backward.  
This study focused on the joint angles of the 

sagittal plane. The results of the head angle, trunk 

angle, pelvis tilt angle, right shoulder joint angle, right 

elbow joint angle, right wrist joint angle, right hip joint 

angle, right knee joint angle, and right ankle joint 

angle are shown in Fig. 3. The solid red lines represent 

the results of "Beautiful walking", and the blue solid 

red lines represent the results of "Not-beautiful 

walking". The horizontal axis is 100% for one gait 

cycle that includes one stance phase and one swing 

phase. The toe-off time of "Beautiful walking" was at 

about 60%, and the toe-off time of "Not-beautiful 

walking" was at about 63%.  

 
Fig. 1. Marker positions. 

 

 
Fig.2.Walking path 



 

 

 

The head angles did not change throughout the gait 

cycle in both two types of walking. The trunk angles, 

pelvic tilt angles, right shoulder angles, right wrist 

angles, and right hip angles of the two types of walking 

were almost the same. The right elbow angles, right 

knee angles, and right ankle angles of the two types of 

gait walking show differences. Therefore, these three 

joints' motions may influence the subjective 

evaluation.  
 

3.Subjective evaluation experiment 
The subjective evaluation of the two types of 

walking was conducted referring to the previous study. 

10 evaluation words were selected for the evaluation 

of walking. We asked 34 evaluators including men and 

women to watch the video which was taken in the gait 

measurement. A questionnaire survey on the video 

using the selected evaluation words was conducted. 

The evaluators answered 1 to 5 for each evaluation 

word (1: Very XXX 2: Slightly XXX 3: Neither 4: 

Slightly ○○○  5: Very○○○). Fig.1 shows the 

evaluation sheet used in the experiment. 

 

4.Result 

Table 2 shows the questionnaire results. The 

results show the mean values and standard deviations 

of each word. The mean of all words for "Beautiful  

 

 

walking" was 2.97. We determined that 3.05 or higher 

was a high evaluation and less than 2.70 was a low 

evaluation. "Beautiful walking" results which were 

3.05 or higher were "beautiful," "elegant," "unusual," 

and "healthy. The mean of all words for "Not-beautiful 

walking" was 1.73. We determined that less than 1.40 

was a low evaluation. "Not-beautiful walking" results 

which were less than 1.40 were "beautiful," "elegant," 

"attractive," and "healthy. The results indicate that the 

three words, "beautiful," "elegant," and "healthy", 

 

Table 1 Table1  Evaluation word pairs. 

Like ⇔ Dislike 

Beauty ⇔ Not beauty 

Elegant ⇔ In elegant 

Stability ⇔ Instability 

Soft ⇔ Hard 

Calm ⇔ Restless 

Rare ⇔ Commonplace 

Pleasant ⇔ Unpleasant 

Attractive ⇔ Unattractive 

Health ⇔ Unhealthy 

  

       
(a) Head                                (b) Trunk                         (c) Pelvis 

       
(d) Right shoulder                           (e) Right elbow                     (f) Right wrist 

         
(g) Right hip                                  (h) Right knee                    (i) Right ankle 

Fig.3   The sagittal joint angles during walking obtained from the 3D motion analysis system 

 

0 20 40 60 80 100
-40

-20

0

20

40

60

Relative time in gait cycle [％]

H
ea

d 
an

gl
e 

[d
eg

re
e]

(+
E

xt
en

si
on

)
beauty
not beauty

0 20 40 60 80 100

0

10

20

30

Relative time in gait cycle [％]

T
ru

n
k

 a
n

g
le

 [
d

eg
re

e]
(+

E
x

te
n

si
o

n
)

beauty
not beauty

0 20 40 60 80 100
-20

-10

0

Relative time in gait cycle [％]

P
le

v
is

 t
il

t 
an

g
le

 [
d
eg

re
e]

(+
L

ea
n
 b

ac
k
w

ar
d
s)

beauty
not beauty

0 20 40 60 80 100
-30

-20

-10

0

10

20

30

beauty
not beauty

Relative time in gait cycle [％]

S
h
o
u
ld

er
 a

n
g
le

 [
d
eg

re
e]

(+
F

le
x
ti

o
n
)

0 20 40 60 80 100
-10

0

10

20

30

40

Relative time in gait cycle [％]

E
lb

o
w

 a
n
g
le

 [
d
eg

re
e]

(+
 F

le
x
io

n
)

beauty
not beauty

0 20 40 60 80 100

-20

-10

0

10

20

Relative time in gait cycle [％]

W
ri

st
 a

n
g

le
 [

d
eg

re
e]

(+
U

ln
ar

 f
le

x
io

n
)

beauty
not beauty

0 20 40 60 80 100

-50

0

50

Relative time in gait cycle [％]

H
ip

 a
n

g
le

 [
d
eg

re
e]

(+
F

le
x

io
n

)

beautty
not beauty

0 20 40 60 80 100
-40

-20

0

20

40

60

Relative time in gait cycle [％]

K
n

ee
 a

n
g

le
 [

d
eg

re
e]

(+
F

le
x

ti
o

n
)

beauty
not beauty

0 20 40 60 80 100
-60

-40

-20

0

20

Relative time in gait cycle [％]
A

n
k
le

 a
n
g
le

 [
d
eg

re
e]

(+
D

o
rs

i 
fl

ex
io

n
)

beauty
not beauty



 

 

Fig.4 Evaluation sheet 

 

Table2 Average points and standard deviations of 

questionnaire results  

Evaluation word Beauty Not beauty 
Like 2.76(1.21) 1.49(0.92) 

Beauty 3.07(1.24) 1.30(0.70) 

Elegant 3.05(1.25) 1.16(0.43) 

Stability 3.02(1.34) 1.56(0.79) 

Soft 2.60(1.05) 2.44(1.39) 

Calm 2.71(0.92) 1.84(0.99) 

Rare 3.64(0.97) 3.49(1.13) 

Pleasant 2.86(1.15) 1.72(0.87) 

Attractive 2.60(1.35) 1.19(0.44) 

Health 3.38(1.19) 1.09(0.36) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

showed a particularly large difference in the 

evaluation of the two types of walking. We concluded 

that these three keywords were particularly strongly 

related to the evaluation of the two types of walking. 
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