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A proposal for judgment of motor driver’s aptitude

Developments of the measuring equipment for responses of action

A& kB K H O & # & fF E =
Tetsuo IWASA Yoshihiro MIYAI Junji KANAZUMI
H A F X A AEMUER ¥ Ok &
Yoshifumi MIYAMOTO  Seishiro OKAMOTO Mitsutoshi AKIBA

We have proposed to use GSR (Galvanic Skin Response) as an index of driver's aptitudem.

The purpose of the experiment is to measure the changes in GSR easily from sweat glands. On
driving the motorcar, recognition, judgment and reaction or response are very important factors
for the driver. The study is to develope the measuring equipment of these functions. It is
necessaly to develope the measuring equipment simplly, convensionally and portablly. Because
we have to move from place to place to save the data. These data is used to judge the driver’s

aptitude by statistical distinct analysis.

[1]J AKIBA etc. : A proposal for judgment of motor driver’s aptitude —On GSR for index of driv-
er's aptitude —
(The Institute for Industrial Research of Osaka Sangyo University No.16,
1993)
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Fig.1 Bar gripping time
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Fig.2 Simple reaction time for light
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Fig.6 Measurement of bar gripping time
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Table.1 Correct reaction of judging experiment at each conditions

(unit:%)
ON (sec)
Lamp
0.2 0.3 0.4 0.5 0.6
- 0.3 _ 60. 8 70.0 88.3 91.3
[3)
[ 0.4 51,8 63.8 1 15.8 92.1
L]
~ 0.5 70.2 84.8 82.9 811 97.1
b
I 0.8 83.8 85.8 84,6 90. 4 93.8
o
0.7 88.8 85.8 9.7 95,0 98.3
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Fig.8 Correct reaction of judging experiment
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Fig.9 Construction of measuring equipment of judging reaction
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Fig. 11 Program list of judgment

SEREREREERREREERERRBERRERRERRREESRRRRERER LD A 0TH
1stitss WMTHEERIZ OV S A ssssesss ouT (P10CC), A
g1iiits 1994/01 13331111 '
ckkkkkt P RFwH ASTD-101F  $#sssss LD A, OCFH
CEEREREEEER R R R R R R R R R RN RR KRR R R4 ouT (PIODC), A
; LD A, 00H
ORG 0000H ouT (PIODC), A
LD SP, 85004 LD A0TH

; our  (PLODC), A
;#¢44 1/0 DEVICE PORT ADDRESS 333 ;

; LD HL,MEM4
PIOAD EQU  OOH LD (HL), 05H
PIOAC BQU  OIH LD HL,MEMS
PIOBD EQU 02K LD (HL), 05H
PIOBC EQU  O3H LD HL,MEM8
PIOCD EQU  30H LD (HL), 124
PIOCC EQU  3IH LD HL,MEMT
PIODD BQU  32H LD (HL), 30K
PIODC BQU  33H ;
CTC0  BQU 04K ;4484 DATA-SLOT & WAIT ROUTINE s+
cTct  EQU 05H ;
MEMI  EQU  B0OOH WAIT: LD HL,DATA
MEM2  EQU  800IH LD D,00H
MEM3  BQU  B0O2H LD A, (MEMS)
MEM¢  EQU  8003H LD (MEM3) , A
MEMS  EQU  8004K SLOT2: LD B, 0C8H
MEM§  EQU  8005H SLOTI: IN A, (PIOBD)
MEMT  BQU  8008H BIT 1,4
THEM  BQU  8010H JP NZ,0500H
; BIT 3,4
;4544 SYSTEM FORMAT #344 R NI, JUNPI
; IN A (PIOCD)
LD A OCFH LD CO00H
0UT  (PIOAC), A e C
LD A OOH CALL 1, CHANGE
0UT  (PIOAC), A DEC B
LD AOTH JR NI, SLOTI
OUT  (PIOAC), A R SLOT2
; JUMPL: ADD  HL,DE
ID A OCPH BX DR L
oUT  (PIOBC), A DEC DR
D AOFH R START
OUT  (PIOBC), A ;
LD AOTH ;k48% DATA CHANGE ROUTINE %3¢+

out (PIOBC), A i
CHANGE: PUSH  HL

LD A, OCFH CALL  TIMER2

ouT (PIOCC), A IN A, (PTOCD)
LD A, OFFH LD (MEM3) , A
ouT (PI0CC), A LD (MEM8) , A



LD
CALL
LD
ouTr
CALL
IN
LD
our
CALL
IN
LD
ouT
CALL
LD
outT
poP
RET

B, A

BCD
(MEMT) , A
(PIODD), A
TIMER2

A, (PI0CD)
(MEM4) , A
(PIODD), A
TIMER2

A, (PIOCD)
(MEMS) , A
(PIODD), A
TIMER2

A, 00H
(PIODD), A
HL

14443 MAIN ROUTINE #$#4

START:

LP1:

LP2:

JUMP4:

JUMP5 :

LD
LD
CALL
DEC
JR
CALL
LD
ouT
ouT
LD
LD
CALL
LD
ouT

BIT
IR
ouT
CALL
JP
LD
CALL
LD
ouT
BIT
JR
ouT
CALL
Jp
LD

B, 00H
A, 051
DISP

A

NZ, LP1
DISP

A, (DE)
(PIOBD), A
(PIOAD), A
HL, MEM4
C, 00H
SUPER

A, 00H
(PI0BD), A

0,C

1, JUMP4
(PIODD), A
TIMER
WAIT

HL, MEM5
SUPER

A, 00H
(PIOAD), A
0,C

1, JUMP5
(PIODD}, A
TIMER
WAIT

C, 00H

CALL
ouT
LD
LD
LD
LD
LD
LD
cp
JR
LD
LD
LD
ADD
EX
JP6:  DEC
LD
DEC
JR
LD
LP3: LD
CALL
LD
CALL
DINZ
JP

BCD
(PIODD}, A
(MEM2) , A
HL, MEM!
(HL), B
BC, DATA
B, (HL)
AC

E

NZ, JP6
D, 00H

E, 0C8H
HL, DATA
HL, DE
DE, HL
DE

HL, MEM3
(HL)

NZ, LP2
B, 05H

A, (MEMT)
DISP

A, (MEM2)
DISP
LP3
WAIT

%%k SUPER ROUTINE ##4%

SUPER: PUSH
LD
LP8: LD
LP5: LD
LP4: IN
BIT
JP
BIT
JP
BIT
JP
DEC
JR
DEC
JR
DEC
JR
JR
JP1:  BIT
JR
SET

DE

E, (HL)
H, 144
L, OFTH
A, (PIOBD)
3, A

NZ, JUMP2
0,4

NZ, JP1
2, A

NZ, JP2
L

NZ, LP4
H

NZ, LP5
E

NZ, LP§
JUMP3
4,C

NZ, JP1A
4,C



JR JPIA RET
JP2: BIT 4,C i

JR NZ, JP1A y¥4%+ DISPLAY ROUTINE ##%#
SET 4,C i
INC B DISP:  OUT (PIODD), A
JR JPIA CALL  TIMER
LP6A: LD H, 144 RET
LP5A: LD L, OFTH ;
LP4A: LD I,A %%+ TIMER ROUTINE (1.0 sec.) ####
NOP ;
NOP TIMER: LD L, OFAH
NOP LP9: LD H, 0C8H
NOP LP8: NOP
NOP NOP
NOP NOP
NOP NOP
NOP NOP
NOP NOP
NOP NOP
NOP NOP
NOP NOP
NOP NOP
NOP NOP
JP1A:  DEC L NOP
JR NZ, LP4A NOP
DEC H NOP
JR NZ, LP5A NOP
DEC E NOP
JR NZ, LP6A DEC H
JR JUMP3 JR NI, LP8
JUMP2:  SET 0,C DEC L
JUMP3: POP DE JP NZ, LP9
RET RET
;%% BCD ROUTINE ##%% 1¥%%% TIMERZ ROUTINE (0.5 sec.) ###¢
BCD: 1D AB TIMER2: LD L, 07DH
LD L, 0AH LPI1: LD H, 0C8H
LD H, 00H LP10:  NOP
LPT: INC H NOP
SUB L NOP
JR 1, JP5 NoP
JP P, LP7 NOP
DEC i NOP
ADD A, OAH NoP
JP5: SLA H NOP
SLA | NOP
SLA | NOP
SLA | NoP
ADD Al NOP



NoP
NOP
NOP
NOP
DEC
JR

DEC
JP

RET

i
NZ, LP10
L
NI, LP11

vk¥%% DATA TABLE $k%

DATA:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

200 20H 40H 80H
100 20H 80H 20H
100 40H 10H 40H
10H 40H 40H 80H
40H 20H 80H 10H
20H 20H 10H 80H
20H 10H 40H 80H
10H 80H 80H 40H
10H 10K 40H 40H
20H 80H 20H 10H
20H 40H 80H 80H
40H 80H 80H 20H
200 10H 40H 40H
20H 10H 10H 104
20H 10H 80H 80H
40H 10H 200 40H
200 200 40H 40H
10H 80H 10H 40H
80H 20H 10H 40H
100 400 20H 40H
40H 40H 20H 40H
100 20H 20H 80H
200 10H 80H 40H
100 20H 10H 10
40H 20H 80H 10H
40H 80H 20H 80H
400 10H 40H 108
100 208 108 80H
400 400 40H 40
100 40H 80H 20H
40H 40H 20H 80H
40H 20H 40H 40H
20H 10H 40H 20H
80H 20H 10H 40H
200 20H 20H 80H
80H 10H 20H 20H
80H 10H 80H 40H
40H 10H 10H 10H

DB 200 40H 80H 10H
DB 20H 40H 20H 10H
DB 20H 40H 10H 20H
DB 100 40H 20H 80H
DB 10 80H 20H 10H
DB 10H 40H 40H 20H
DB 10H 80H 80H 80H
DB 40H 40H 20H 40H
DB 80H 10H 80H 80OH
DB 40H 10H 10H 40H
DB 40H 20H 80H 20H
DB 100 20H 40H 80H

)

PEEREEEERERREEERRR KRR RRRRRR LR R R BRS04

hesksy RBEROEEN—F 2 st

FI1111} 1993/01 131111

kkkk3t P RFwU O ASTD-101F  #¥sssess

PREEEREE R R R R R R R R R R R RRR R RN R R R 4L
ORG 0500H

XSTART: LD A, OEEH

LD (TMEM) , A

LD B, 00H

LD C, 00H

ADD HL, DE

EX DE, HL

DEC DE

LD A, 00H

ouT (PIODD), A

LD A, 05H
ABC: CALL  XTIMER

DEC A

JR NZ, ABC

LON: LD A, (DE)
ouT (PIOBD), A
ouT (PIOAD), A

LD A OTH
ouT (CTCO), A
LD A, 194
ouT (CTCO), A
LD A 5TH



L5:

Ji:

ouT
LD
ouT

IN
cp
JP
IN
CP
JP

INC
LD
CP
JP
IN
BIT
JP
IN
BIT
JP

LD
cp
JpP
LD

LD
LD
LD
INC
SUB
JP
JP
DEC
ADD
SLA
SLA
SLA
SLA
ADD
out

(CTC1), A
A, 64H
(CTC1), A

A, (CTC1)
64H

7, L1

A, (CTC1)
64H

NZ, L2

C

A C

64H

I, LOFF

A, (PIOBD)
0,4

NZ, BOTAN
A, (PI0BD)
2, A

Z,Ll

A B
018
Z,L1
B, 01H

o o
(=
= =

o = S
et v —
=

=

Al
(PI0DD), A

LOFF:

XTIMER:

L4:
L3:

LD
JP

LD
ouT
outr
LD
outT
JP

LD

LD

NOP
NOP
NOP
NOP
NOP
NOP
NoP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
DEC
JR

DEC
JP

RET

END

(TMEM) , A
L1

A, 00H
(PIOBD), A
(PI0AD), A
A, (TMEM)
(PIODD), A
WAIT

L, OFAH
H, 0C8H

NZ, L3

NI, L4



Fig. 12 Program list of to change the ON . OFF time

B TTT231112 1231122222132 TIT112111L;
skkky MMTERERIRE T D VS A ki
$333 1994/01 313
¥kt HHET  NDBOI2A 13313
FTI31TI T2 IEL 22222232 22223T"
; 47" 7° 0y 34)

.
1

TIMES  EQU 8000H
LON EQU 8001H
LOFF  EQU 8002H
WAIT  EQU 07794

bl

ORG 0000H

LD A 81

ouUT (OFBH), A

LD A, (TIMES)

ouT (OF9H), A

LD C, 0AH
LP1:  CALL  WAIT

DEC C

JR NZ, LP1

LD A, (LON)

ouT (0F9H), A

LD C, 0AH
LP2:  CALL  WAIT

DEC C

JR NZ, LP2

LD A, (LOFF)

out (OF9H), A

LD C, 0AH
LP3:  CALL  WAIT

DEC C

JR NZ, LP3

LD A, OFFH

ouT (OF9H), A

JP 00534

END



Fig. 13 Program list of measuring the reaction time

QRFHEEERHER 7a 75 4

TRREEISEREREREERERERREIESFRERAREIIIIINY
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1894/01

sy P RFw o ASTD-101A
TEEERERESREEREBRIRRERERRRIRLILIRINNEINE

ORG

XSTART: LD
LD
LD
LD
ADD
EX
DEC

05004

A, OEEH
(TMEM) , A
B, 00H

C, 00H

HL, DB

DE, HL

DE

‘4444 START ROUTINE #34+

'

LD
ouT
LD
ABC:  CALL
DEC
JR
LON: LD
out
out
LD
out
LD
out
LD
ouT
LD
out

A, O0H
(PIODD), A
A, 06H
XTIMER

A

NZ, ABC

A, (DE)
(PIOBD), A
(PI0AD), A
A 0TH
(CTCO), A
A loH
(cTco), A
ABTH
(cTc1), A
A, 644
(CTC1), A

;4884 0.0lsec WALT ROUTINE ##s4

)

L1: IN
cp
JP
L2: IN
cP
Jp

A, (CTCI)
640

1Ll

A, (CTCl)
04H

NZ, L2

‘4444 MAIN ROUTINE #443

INC
LD
cp
JP
IN
BIT
P
IN

(¢

AC

64H

1, LOFF

A, (P108D)
0, A

NZ, BOTAN
A, (P10BD)

(22422
122221 )

BIT
JP
BOTAN: LD
cp
JP
LD
LD
LD
LD
L5: INC
SUB
JP
JP
DEC
ADD
I SLA
SLA
SLA
SLA
ADD
ouT
LD
Jp
LOFF: LD
out
out
LD
out
JP

14448 TIMER ROUTINE (1. Osec.) 444

XTIMER: LD

L4: LD

L3: NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
DEC
IR
DEC
JP
RET

END

—

COoOoOOCOoOr It >

==
= =

——
=

=
OV —

TR T ONIT RIS OO > NN
(=
=
=

Al
(PTODD), A
(TMEM) , A
L1

A, 00H
(PTOBD), A
(PI0AD), A
A, (TMEM)
(PIODD), A
WAIT

L, OFAH
H, 0C8H

H
NZ, L3
L
NZ, L4
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TERLIC L ELRIEDO—DIME LT 5. HHVILEINT AEN D B, Z OREREL LR
RELIES, COREERELNET AR, LN EHEYNITHL EER L, BIERTIC
DWW, BERE R OBIEIG, 41 %5 & RICROBR IS T 5, ETHICHEELE L
T LU, BEIEOERIEA S 2 ENIRETRTOME (I 7-b &) 6. 7L —
TN, N RVBHBENET TV a CEIITELHMEEE T A DI, %117)*‘1‘}’6‘
b ENERB LB TREOLV, CORELRARSE HEL AT L, ZO&HR, dHk
CREEROBNY» S, HRIROBELLOL LT, #mmrvtry#@%@%ﬂﬁtto
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NV RBOYIN TS Hax il k- & & ozt s & - THAlfi L L7,

Fig. 14 Measuring equipment of judging recognition

T ZOEBIIFT A VYNV ONTED . T MV MREFIIRE L, LchSo
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Fig. 15 Measurment by TV
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24T o 72A%, PEEEERES0rpm (B — % MI$5E450rpm) fifc & HLl & L TR SN, 20
ZEREFETHLERNREA, B 1 MEGFOHIBOH L VWil kb0, FEORBRERETL
T2, BEER ISR T 2 REEROBIEE LTIIRA L D EEZTWA,

3. EE

FCgHHAE & L CHLY) LGP 7o BUEE, #E & L THIOME DT, BIEMOFHAI Y HE D
WL L, BIEHENY TN A M, BIEATEMEL < NONIERIEOZEE % v TfF
TTAFECHoT, HLE—TEDRWHTTRHEEZHT L E, TONMIERTAIIRDL L,
F BIERSTEEZONL L) BRISICBWTY, bED LB, &E0EICE->T, #
DEMAKELEDLL I LR THL Tch', BEFTELOE, MEFTERTEET 256
DENZBVT, FEACHBHESEROAZVWHEENTH o7, AR EREE, 2DTD
DORIEO I IZAHBEBEBLCIERMEA 2 <, EWIZHY. LS E LT, $4bb, FLED
GghgRe & L CHIBISHICFINTE A FIh b, 4O > T7OND L HAEIT SN B8R L
1BDT > 7HERT 2RIV S, IR L D720, COREOEBRTHREHTOIRR L
ExB, WFRIZLTY, FE7F—9 640500 T, )P LUMEICHERSZ2 0D 20V, &
B, BREOREIZHIEEEO M EREEZ TN L2 L EMIZE2A, 70757 L0EED
AT ABRHBOERLIETH S,

B REOBEREB IOV TR, FERENARETH 5, BHOWERARER T, g
AP LECHFEL O HKIFROAE LB TXED, H20IE, EEFORVEED
FHELICHFE TV BIRO GBS EATHB QWA 2 K L TV 2 001E, BEEICKRET L2,

RRRPEREEIEEE L LT, MRS T Ak fe R IE T A TR0, W0 AR (8%
) bEDT, MENBRETELLNEEZTWAS, LA L, COEETIZ, T— % ONEEHK
450rpm  (MAEMIEREL50rpm) TR TT » MV MRATE= Y —Bilfi % @83 5 & & HERE AR
bRCHEHNLTVD, Lzdi>T, TOM7:0) TOMMBHEE 2% 5E S 572010, Bkttt kK
ET5, MBEEZRZ/NSCLTHERE EIFE, 25 0IEE— ¥ ARE IR 5 4 L oG
EAOLENDHD, 7o, BREOWEBEBITIALLDIZTVH ATDY ¥ v & —EE D OEEHIC
WUTEBRELZTNE R LR, BB, 7 MLV IR, ETOYNREPREOEE L ST
LWk TH 5,
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