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Estimation of Stress During Car Race with Factor Analysis
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In the present study, we estimated the stress of a car racer during a race. We used
heart rate variability, sweat rate and electromyogram of massester to analysis. We analyzed
the results with the factor analysis, which is a statistical method used to describe variabilities
among the observed indexes. As a result, we found that heart rate variability and sweat rate
were related to a factor named psychological stress and electromyogram related to another

factor named physical stress.
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Galvanic skin response, Heart rate variability
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Fig. 1 Sensor mounting point
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Table 1 Factor loading 1 Common factor

Physiological index | Factorl
Electro myrogram -0.008
Galvanic skin response  0.467
SDNN/RMSSD 0.153

Major factor method

Table 2 Factor loading 2 Common factor

Physiological index | Factorl | Factor2
Electro myrogram 0.006 0.268
Galvanic skin response¢ 0.287 -0.184
SDNN/RMSSD 0.307 0.066
Major factor method

Table 3 Factor scoring coefficierftt Common factor

Physiological index | Factorl
Electro myrogram -0.061
Galvanic skin response  0.455
SDNN/RMSSD 0.119

Table 4 Factor scoring coefficieri2 Common factor

Physiological index | Factorl | Factor2
Electro myrogram 0.013 0.259
Galvanic skin response 0.266 -0.177
SDNN/RMSSD 0.286 0.075
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Table5 Estimated stress value using equation and

estimated stress level by video

Sample | Estimated Situation checked by | Estimated
stress value by | video stress level
calculation by video

1 2.19 Passed by other car 3

2 3.26 Chase other car (Close to 4

3 3.40 Passing is tried 5

4 4.52 Passing is tried 5

5 3.59 Passed by other car 3

6 3.14 Chase other car (Close tp 4
other car)

7 3.92 Deceleration (Close tg 4
other car)

8 2.63 Deceleration (Close tg 4
other car)

9 3.05 Passing is tried

10 1.72 Straight (High speed)

11 3.77 Deceleration(Not Close tqg
other car)

12 253 Deceleration(Close tq 4
other car)

13 2.28 Accelerate at corner

14 2.03 Straight(High speed)

15 2.57 Deceleration(Not close tq
other car)

16 2.20 Deceleration (Close tg 4
other car)

17 2.01 Accelerate at corner

18 2.53 Deceleration (Not close tq 3
other car)

19 2.06 Straight (High Speed) 1

20 3.56 Deceleration (Not close tq
other car)

21 2.40 Deceleration (Close td 4
other car)

22 2.29 Accelerate at corner

23 252 Accelerate at corner 2

24 2.43 Deceleration (Close tg
other car)

25 3.48 Deceleration (Close tg 4
other car)

26 2.81 Deceleration (Close tg 4
other car)

27 2.38 Chase other car (Close to

28 1.46 Go into pit road 1
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Table 6 Relation between affect and mimetic muscles

mimetic muscles corresponded affect

Frontalis muscle amazement,terror

Corrugator muscle

Orbicularis oculi muscle happiness

Zygomatic muscle happiness

Orbicularis oris muscle happiness,amazement,dislike,terror

masseter

anger

Table 7 Thermal sweating and psychological sweating

Thermal sweating | Psychological

sweating

Expression site Body surface ex-| hand,sole of the

cept hand and sole foot

of the foot
Sweat rate much small
Sweating motivation| onwarm on stren- | on mental strain
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