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Nomenclature

PPG : peripheralplethysmograph

SCL : skin conductance level

SCR : skin conductance response

RSP : respiration

HR : heart rate
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Abstract : This paper is to collect young and older ages man driver's physiological signal under unexpected events and

quantify physiological variables for diagnostic approach. The physiological signal is collected from driving simulator

with measuring devices. The collected data were analyzed by the temporal pattern during simulated driving accident

conditions. We investigated status a various physiological signals using autonomic nerve system such as PPG(peripheral

plethysmograph), SCL(skin conductance level), SCR(skin conductance response), RSP(respiration), HR(heart rate).

Three physiological signal with consistent pattern were selected and quantified in terms of slope and amplitude of the

signal. The result of the paper can be used to design a system to monitor the driver's safety and health condition.
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), Autonomic nerve system( ), Unexpect events( )



한국자동차공학회 창립 주년 기념 학술대회 논문집2008 30 pp.1147~1152 KSAE08-S0190

- 1148 -

. 65

92 1,008

2003 4,562

4.5 .

.

(EEG)

,

(Kecklund and Akersted, 1993; Brookhuis

and Waard, 1993; Gundel et al., 1995),

,

(Waard et al., 1995; Milosevic, 1997; Gobel et al.,

1998; Richter et al., 1998).

,

.

(deterministic approach)

(diagnostic approach) ,

.
3)

,

.

, , ,

,

/ ,

.

2.

2.1 1

/

.

.

,

,

.

,

. ,

, , / /

,

task , (task)

.
6)

1

.

,

(workload)

(PPG), (SCL, SCR), (RSP),

(HR) 1 .

2.2 2

,

.

2.2.1

32 (20 16 , 60 16 )

, 3

2 , 6

,

, , ,

,



한국자동차공학회 창립 주년 기념 학술대회 논문집2008 30 pp.1147~1152 KSAE08-S0190

- 1149 -

.

(electrode)

,

.

2

.

2.2.2

mercedes-benz smart

.

.

NeuroDyne

MEDAC System/3 .

8 (EMG 1 , EKG 1 , SKT 1 ,

PPG 1 , EDA 2 , RSP 1 , 1 )

.

photosensor ,

( )

Ag AgCl

(electrode) ,

3 female snap connector

(electrode) . MEDAC

Text

. 250hz .

PC 2 , ,

,

photo 1 photo 2

.

20

.

Photo. 1 Driving Simulator Environment

Photo. 2 Raw data acquisition

2.2.3

20 ,

, 20 .

1

.

2.2.4

,

20

,

( , ), ,

, ,

.

5

,

.



한국자동차공학회 창립 주년 기념 학술대회 논문집2008 30 pp.1147~1152 KSAE08-S0190

- 1150 -

.

,

. ,

,

.

2.2.5

1

2

. 10

50

,

.

10 ,

.

,

(Kim and Yoon,2004)

, 2

Table 1 .
3)

2.3

2.3.1

50 10

,

(slope) ,

.

(1) .

Table 1 Physiological sensor attachment and pattern of signal

PPG

SCL

SCR

RSP

HR

신호의 변화 
  



 
   (1)

 세부분석구간
 세부분석구간의셀수
  시간의변화
  생체신호의변화크기

2.3.2

RMS .
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(2) .
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Table 2 Quantification for slope of physiological signal

PPG
20 0.00065±0.00943 0.00172±0.02769

60 0.00023±0.06193 0.00038±0.08222

SCL
20 0.00227±0.03118 0.00640±0.02899

60 0.00556±0.04415 0.00691±0.02719

SCR
20 0.00930±0.05013 0.27433±0.05186

60 0.03016±0.03612 0.02141±0.02959

RSP
20 0.00307±0.38765 0.00233±0.63234

60 0.00413±0.05319 0.00127±0.06394

HR
20 0.01433±0.00984 0.00287±0.03875

60 0.00705±0.01759 0.01367±0.02916

Table 3 Quantification for amplitude of physiological signal

20 10 10 20

PPG
20 -0.01320±0.48380 -0.00906±0.50527 -0.01482±0.32336 -0.01482±0.41838 -0.01724±0.34548

60 -0.11502±0.26089 -0.11337±0.49620 -0.11647±0.60296 -0.11570±1.31841 -0.11499±0.93441

SCL
20 -0.12600±0.20283 -0.13064±0.47480 -0.08451±0.37281 -0.10244±0.18489 -0.12050±0.22481

60 -0.20392±0.07336 -0.15580±0.44676 -0.10897±0.24105 -0.13130±0.17481 -0.13884±0.10669

SCR
20 0.05340±0.39584 0.02050±0.85658 0.13402±0.65225 -0.02678±0.33796 -0.08691±0.29738

60 -0.13138±0.30777 0.12270±0.59970 0.11656±0.60814 -0.0914±0.32063 -0.13898±0.25130

RSP
20 -0.08450±6.57989 -0.05527±5.10372 -0.03930±1.06125 -0.03190±3.34221 -0.03335±0.94195

60 -0.14817±0.44579 -0.13170±0.85966 -0.14221±0.56189 -0.13997±0.90356 -0.11503±0.78544

HR
20 -0.03180±0.40756 0.04372±0.44256 0.03176±0.62522 0.01503±0.42033 0.08282±0.35678

60 -0.01483±0.50733 -0.03442±0.38652 -0.10705±0.49233 -0.04291±0.30651 -0.09385±0.36168
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