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Abstract

Not only emotions affect physical sensations, but they also have an impact on physical movements. The responses to emotions vary
depending on the type of emotional stimuli. However, research on the effects of emotional stimuli on the activation of bodily
movements has not been rigorously examined, and these effects have not been investigated in Autonomous Emotion Recognition
(AER) systems. In this study, we aimed to compare the emotional responses of 20 participants to three types of emotional stimuli
(words, pictures, and videos) and investigate their activation or deactivation for the AER system. Our dependent measures included
emotional responses, computer-based self-reporting methods, and bodily movements recorded using motion capture devices. The
results suggested that video stimuli elicited higher levels of emotional movement, and emotional movement patterns were similar
across different types of emotional stimuli for happiness, sadness, anger, and neutrality. Additionally, the findings indicated that bodily
changes observed during video stimuli had the highest classification accuracy. These findings have implications for future research
on the bodily changes elicited by emotional stimuli.
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B Subject-wise colored activation

A Initial screen with blank bodies and deactivation

C Subject-wise combined
activation/deactivation map

D Subject-wise
emotional BSM feature

Figure 1. Process of BSM extraction. (A) Participants were instructed to
colorize both avatars after viewing emotional stimuli. (B) Participants clicked
on the body parts they believed would be activated (left avatar) or deactivated
(right avatar) based on the presented emotion. (C) The recorded points were
aggregated to combine two bodily maps. (D) Each participant's BSM
represented the degree of activation for 19 body parts across 7 emotions.

B Ao 4 A SHSHE AR BHE 0 2 31 8 AHE S BMMS
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The average of movement
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A Body Jomt configuration B Initial screen (presentation of stimulus)

D Subject-wise averaged

A > > E Subject-wise combined
Euclidean sum of body motion

activation/deactivation emotional BMM

C Body movement tracking

3-dimensional Euclidean
sumof 150 X 3 x 19 7 emotions
features — 7 emotions

L Body movement
baseline .
> . ‘ ]o
. Average among vg

3 trials
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Figure 2. Process of BMM extraction. (A) The 19 body parts defined in this
study. (B) Emotional stimuli were presented for 5 seconds. (C) Measurement of
participants' body movements in response to the generated emotions. (D)
Calculation of average body movements per body part for the 7 emotional states.
(E) Based on the derived averages for the 7 emotions, the activation levels were
determined by subtracting the reference value from the movement values
specific to each emotion, resulting in the representation of BMM (19 body joints

x 7 emotions).
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Figure 3. Experimental procedure
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Table 1. Interpretation of emotional distinctiveness in BSM by emotional

stimuli.
Emotion Word Picture Video
full body full body full body
Happy activation activation activation
Sad lower body lower body lower body
deactivation deactivation deactivation
Surprise upper bpdy chest activation -
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Angry activation activation activation
Diseust full body head activation full body
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Table 2. Interpretation of emotional distinctiveness in BMM by emotional —HA1-& 433t ZAy}, JAF A=Zo] AR A= RAHT
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ey activation activation activation 62.670) = 26.866, p < .001, 12=.586). T= 3}, 7+ A A=} 714 AL
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3.2.3BSM % BMM 7] 4! Classification Accuracy jj:ﬁ oj: ;‘i:] :iz 7; e fz ?ﬁ;jq N 2 2 O]j :;Pi 32
o] 7t ol W2 A4, 3 A3tE H ol 2 o
#Y A= 8 F29 BSM, BMM £ Fdl 2F BEEE  AAE 5o = B3N E Ao whE A, A7
vl at7] 93 LDA, SVM, DT, RF, DNN Ed-& AR8-3te] W37} 7|& AFE (12,14, 15, 16, 1719 Ao} vlst FA=
AdstGT (Table 3). o], AKX, G4 A=2] complete Hol= Zg stk AE S0, FF9] AAL w2
classification accuracy ¢ H2 Z+ZF 31.69%, 28.43%, 33.89% AA7Ie} tfE A vE =2 A=z EA o] yEhH
(chance level 14%) o] t}. £Z9 AL F2 FA 7L} o2 Aol vl B2 A=Y
Table 3. Complete classification accuracy by emotional stimuli. EAo] el BEx9 A2 e AA7e o2 A9
Model  Features Word Picture Video Ha =& ZAAdEo EFo] Hygon, d29 AL o
ppa  BSM A% 3L90%  3476%  yagzje) the ol sl B ZAAES] SHo] Uehge
M AR IR R gqisisich o delrl 3% A A mek 598 2R
sy on o AR SO BIR T gAm wgel @ Aolg gastan. e ATE 14
DM B TR PR im0l he A3 Hlsl BAEe 242 o
DT BSM 21.91% 26.19% 25.71% wAdoln 4AS THE AHE Ls AL ML
BMM 27.14% 23.34% 31.43% o B o e - rE =
st e wmn moen ATIANE A= vl Anel $U8 94 Aol o
RE BMM 29.52% 26.19% 33.33% ARAor 22 ANEE =SS A A F4 A A
DN BSM 3021 % 23.96% 32.30% AARA v A=l Hle W& FATE Kol AS
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i el )
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AT AT FASA 3 AFo] the A uls) gy BHEF, SEANS iU 29 el WA H
2AE7} £ JABL AT T AAR, 2 AT U] BT £ A S99 49 A7 @21, 219
wal AA 7zke] BHE Ax W Ax e gam A BE, B AACNAM GAS A o] BdstE
Eoldo] 744 Mg ZEAD Ao|do] 9o olsigry. ewolA B £ Sl vdAs H= jHe B
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2 2o Hl3) & BE AT 2 Hols AL stolatdry. /T ARAAENEE =2 e s 58 &k
AR A= oA ZARA Eol e 35T AolF ol s
4.1 FAAY XA S F7HE S A AT gasio Angoz = BM e @2, &= B Z 04
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&y =Y, B2, BE oA A 2ztol 3t 2493} w2 3ol 7
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FA4Q ANE BSE B FAA 2R guge 00 5 L URW I wEH Solgd waEie
FASALh 71 ATE (12, 14, 15 16, 17 e Pue = B TE G AM Z 9 A el el L85 A0
AN £ AN B AR 59 Holm gy VU E SN HARDT, o] Fof BSM, BMM .=
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