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The Analysis of PAD Emotional StateM odel Based on Emotion Pictures
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Abstract The study addressed the enotion measurement in affective canputing area, and construed the significance of the
discrete enotional categories gpproach and the dimensional gpprach. The traditional psychological measurement method
was usd o oollect the rating scores of 330 pictures on 16 emotional dimensions proposed by the previous psychological
research. The results shoved PAD (Pleasure-A rousal-Daminance) dimensionswere sufficient and essential o represent the
emotional states The study further proposed the dimensional gpproach is based on the quantitative analysis, and it is the
main goproach o lve the canputability of enotions The model of PAD dimensions is esential o pramote the affective
computing research.
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Fig.2 One example of the measurement interface
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Tab.2 The correlation of the 16 dmensionsbased on the ratings of 330 pictures

0.48

0.70 0.48

0.63 0.52 0. 60

0.31 0.36 0.29 0.40

0.57 0.44 0.55 0.64 0.34

0.50 0.51 0.49 0.52 0.35 0.49

-0.20 0.03 -0.21 -0.13 0.04 -0.12 -0.00

0.51 0.16 0.54 0.39 0.07 0.38 0.25 -0.40

-0.14 0.25 -0.15 -0.02 0.18 -0.09 0.11 0.40 -0.56

-0.14 0.23 -0.15 -0.02 0.18 -0.08 0.11 0.40 -0.54 0.8

-0.14 0.24 -0.16 -0.03 0.17 -0.120 0.09 0.40 -0.57 0.90 0.85

-0.14 0.25 -0.15 -0.02 0.18 -0.09 0.11 0.40 -0.56 0.90 0.8 0.9

-0.14 0.22 -0.15 -0.02 0.17 -0.09 0.10 0.39 -0.53 0.82 0.8 0.83 0.82

0.21 0.42 0.21 0.32 033 0.25 0.3 0.16 -0.10 0.45 0.47 0.45 0.45 0.44

-0.09 0.25 -0.10 0.03 0.18 -0.02 0.16 0.37 -0.47 0.73 0.74 0.73 0.73 0.71 0.51
3.2 p
2 5 Xy =au Y, ta,Y, + +a,Y,

) Xo =an Y, tapY, + +a,Y,
(2)
' ' Xp an Y1 tap Y + +a,Y,
P P 333 330 16
P , (2) ,
Xy Xoy 0 Xp, p 3
Y1, Yz, v Yo,
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Tab.3 The percentage of var ance explained extracted by Principal Canponent Analysis
1 6.15 38.45 38.45 6.15 38.45 38.45 5.87 36. 67 36. 67
2 4.39 27.44 65. 89 4.39 27.44 65. 89 4.38 27.36 64. 03
3 0.79 4.93 70.82 0.79 4.93 70. 82 1.09 6.79 70. 82

4 0.73 4.55 75.37
5 0.59 3.66 79.03
6 0.52 3.26 82.29
7 0.51 3.16 85. 45
8 0.46 2.90 88. 36
9 0.34 2.12 90. 48
10 0.34 2.12 92. 60
11 0.32 1.97 94. 57
12 0.30 1.85 96. 42
13 0.22 1.37 97.79
14 0.15 0.95 98.74
15 0.10 0. 64 99.38
16 0.10 0. 62 100. 00
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Tab.4 The PAD values of the 14 basic enotion categor ies

P A D
1 2.77 1.21 1.42
2 2.48 1.05 1.75
3 2.19 - 0.66 1.05
4 1.72 1.71 0.22
5 1.57 -0.79 0.38
6 0.39 -0.81 -1.48
7 - 0.53 -1.25 -0.84
8 -0.89 0.17 -0.70
9 -0.93 1.30 - 0.64
10 - 0.95 0.32 - 0.63
11 -1.58 0.32 1.02
12 -1.80 0.40 0.67
13 -1.98 1.10 0. 60
14 -2.08 1.00 1.12
, 2 3
) 2 3
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