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Fig. 1: Experimental environment.

Fig. 2: Questionnaire of consensus degree: Evaluators
evaluated consensus degree every 1[min] from 1(con-
sensus degree was very low) to 5(consensus degree was
very high) and marked appropriate points.
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a(t) =
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(x(t))2 + (z(t))2. (1)
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Fourier STFT

Fig. 3: Equipment of an accelerometer: The ac-
celerometer was equipped on the participant’s fore-
head.

Hamming ω(t) 1.28[sec]
128

F (ν, t) =

∫ ∞

−∞
a(t′)ω(t′ − t) exp (−2πiνt′)dt′. (2)

ν t
STFT t 0.1[sec]

(3)
(2)

2.0–
4.0[Hz] Parseval

2.0–4.0[Hz]
0.1[sec]

Sum(t) ≡
∫ 4

2

|F (ν, t)|dν. (3)

(4)

4)

Spearman

90

90

0.1[sec]

90

Fig. 4 Fig. 4(a)

Fourier
2.0–4.0[Hz]

Fig. 4(b)

Fig. 4(c)
749[sec] Fig. 4(a) Fig. 4(b)

894



(a)

(b)

(c)

Fig. 4: Analysis of synchronization of two partici-
pants’ head motion. (a), (b) and (c) are parallel in
the time-series. (a) Acceleration norm of head mo-
tions of two participants. X-axis represents times. Y-
axis represents acceleration norm in the vertical and
front-back direction of the accelerometer. (b) Head
motion indicator of two participants. X-axis repre-
sents times. Y-axis represents the head motion indi-
cator. (c) Judgment result of synchronization. X-axis
represents times. Y-axis represents the judgment re-
sults of synchronization. The value “1” means that
head motion synchronization was detected.

3

3.1

Fig. 5
3

Fig. 5: Time-series data of consensus degree: X-
axis represents times. Y-axis represents the evaluated
value of consensus degree. This example is data of run
number 5.

Table 1: Test results of significant difference in con-
sensus degree(**:p < .01).

Run Opening Last p value
number Phase Phase

1 2.6 3.7
2 3.0 3.9
3 2.7 3.4
4 3.0 3.4
5 2.8 3.6

Mean 2.8 3.6 **

5 5
1
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p < .01
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Fig. 6: Time-series data of head motion Indicator: X-
axis represents times. Y-axis represents head motion
indicator. This example is the data of run number 5.

Fig. 7: Time-series data of head motion synchro-
nization: X-axis represents times. Y-axis represents
the judgment results of synchronization. The value
1 means that head motion synchronization was

detected. This example is the data of run number 5.

Table 2: Synchronization time of head mothions: The
time unit is second(**:p < .01).

Run Opening Last p value
number Phase Phase

1 2.7 5.6
2 5.0 6.3
3 4.3 9.8
4 4.6 7.6
5 2.5 13.1

Mean 3.8 8.5 **

5 5
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