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Application of the Emotion Estimation Method Based on Classification of Expression Type
in Laban Feature Values to Design Creation
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Abstract — With the development of human sensing technology and AI technology,
much research of emotion recognition has been conducted. We have already proposed
an emotion estimation method from natural body movement based on Laban Movement
Analysis. In this study, we applied the proposed method to the scene of design creation
where creative work is performed using PC. First, we extracted and analyzed the evoked
emotions in the design creation using SONY FES Watch U based on the evaluation grid
method, and constructed an emotion model. Next, using the constructed emotion model,
we performed a measurement experiment of a dataset in which the body movement is as-
sociated with the emotion. By using this dataset, we classified three emotional expression
types based on only the motion characteristics. We achieved about 87% estimation accu-
racy for individuals. Nevertheless, average estimation accuracy for emotional expression

types was 18%.
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Table 2 Emotion distribution and order of each expression types and random

datasets.

JEAE  T1* EE& (%) T2* & (% T3* EIE (%) T4* EHE& (%) R1*OEIE (%] R2* HE (%] R3*EHE (%)
1 o 31.84 = 22.35 = 3345 5 33.32 # 26.75 # o 26.10 it 26.50

2 A5 23.98 A 20.59 R 22.80 Ak 18.35 i 23.82 R 25.02 R 24.57

3 AR 14.29 i 19.42 b 18.91 #rt 18.05 = 17.83 =Y 16.71 =0 16.88

4 U 12.09 i 18.98 H 11.64 =20 16.82 TP 15.42 P 14.87 AP 16.06

5 e 11.41 i 15.00 i 10.85 e 6.71 i 10.52 i 11.72 e 10.86

6 BE - 4.07 Bx 245 BHE S 2.05 B 4.51 BJE 3.43 BHE - 3.23 B 3.27

7 Bx 232 BE o 1.21 Bx 031 Bx 223 Bx 223 Bx 234 Ex 187
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Fig.7 Hierarchical clustering.
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Fig.8 ES distribution of each expression types.
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Table 3 Emotion estimation accuracy of individual model.

FRGNHERS EME[% FME% N FBF—2 ] FARTF— X [fH
1 88.29 86.46 100.00 15.85 1307 327
2 86.65 82.05 100.00 3.98 629 158
3 89.74 86.14 15.85 6.31 838 210
4 81.93 80.60 6.31 10.00 941 236
5 93.72 90.50 25.12 15.85 589 148
6 88.78 90.27 39.81 10.00 419 105
7 84.64 81.78 100.00 10.00 560 140
8 86.08 81.73 63.10 6.31 632 158
9 90.84 90.11 39.81 6.31 655 164
10 91.69 87.20 15.85 6.31 722 181
11 84.52 82.47 10.00 6.31 730 183
12 85.59 86.91 100.00 3.98 951 238
13 80.34 83.93 25.12 10.00 351 88
14 79.07 83.59 25.12 15.85 879 220
15 88.91 86.72 100.00 15.85 965 242
16 92.73 95.06 100.00 2.51 399 100
17 95.41 92.76 100.00 15.85 283 71
18 85.60 81.49 100.00 6.31 722 181
19 87.10 89.81 2.51 10.00 682 171
20 91.67 92.56 6.31 25.12 708 178
21 82.50 84.10 15.85 10.00 977 245
22 83.76 85.92 10.00 2.51 394 99
23 86.28 86.12 3.98 15.85 904 226
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Table 4 Emotion estimation accuracy of expression type’s models.

247 MR (%) F ffi [%] EEF -2 ] FANT— & M)
1* 2569 (10.81) 26.64 (12.27) 10209.09 (283.76) 1020.91 (283.76)
2% 8.68  (42) 9.22 (3.15) 1822.67 (210.18) 911.33 (210.18)
3% 20.68 (7.08) 20.53  (6.99) 2344 (199.6) 586 (199.6)
4* 1956 (10.48) 19.75  (9.33) 2559  (229.08) 853  (229.08)

Sy (B

5 TFVRLT—KEy MEDIEMR
Table 5 Emotion estimation accuracy of random dataset models.

SYRL
Fosey b EME[% FM[% C 4 FEF—-X[H] FALF— &[]

vy b1 61.80 60.67 25.12 15.85 4060 1016

v k2 61.08 61.94 25.12 15.85 4060 1016

v b3 60.39 60.49 10.00 25.12 4060 1016

#F6 FETNVOEMEDE LD

Table 6 Summary of emotion estimation accuracy of each model.

TNV

EARER %] FRE[% C 5 2T — 2 (] FA T — & [fH]
fHAE*  87.21 (4.19) 86.45 (3.99) 705 176

24 FH* 18.65 (6.20) 19.03 (6.26) 4233 842
FYAL* 61.09 (0.57) 61.03 (0.64) 4060 1016
£F—X 7312 74.56 10.00 39.81 16244 4062
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