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Differences in Ages among Younger Children on Knowledge of Road Safety
—Preliminary Survey on Children’s Understanding of Pedestrian Accidents Caused

by Them and Behavioral Script in Crossing a Road —

A =7 B A 1g”
Akira OHTANI Hiroshi HASHIMOTO

Abstract

It is a key factor to consider children’s knowledge of road safety when road safety education
for them is be planned. This article addresses differences in ages among younger children from
4 to 12 years old on their understanding of pedestrian accidents caused by them, and on a
behavioral script for crossing a road. Ninety children in different age stages participated in a
questionnaire survey and were asked to answer the questions about children’s causes of
pedestrian accidents and a behavioral script for crossing a road. The result of this survey showed
that there was a small effect size in ages among the participating children on understanding of
children’s causing of pedestrian accidents and their understanding was lower than that of adults.
The result also revealed that children under 10 years old could not understand a behavioral
script for crossing a road as much as adults can. Road safety education for children is discussed

based on the results of this survey.

1. IFC®HIC

2021 FFE L VG SINTZE 11 RRQBELEERFEONROWE RO —2L LT, HMTHEKOAEED
MR L BEEERROm B B D V. BTHROZSEESRNAME T S L, A0 10 T ANYSTE 0 DGR
BRROZWVERIZTHTHY 2, BTHOZBEFBURLDO 2012, 86 Z20RIC LI L ERIRPEE L
o TWNA.

T EH ORZEFEHARIL D7 O121, B Z S BBIREZT R EORAD T ED ZEUNCERT L 2 L0,
T EH B PR LRNID DD L FFCHRE, BELAED 2N ROLNDH . 86 BN ZWERIT)
DD DHFSCHRE R EAEE 12D, TEBL ARG LIBENSFEICB W TEmM ST LA,

FELERBIC L ERBRZRHBIZOWVWTEDONERHIELIRET HITIE, R ERDLT1EHORER
BACEET AR ERNH L. Thbh, OG22 8L NBRFRTHRA L TV D HESCERE, S 61T
QFEIT LV BE TR R AE L7 BT, FEHNESHELIRET D I & BRI DR
RHBOFEEDOT-OIZEHE L 0D, ZRBERIZHET 57 86 OBRER OGRS OW T, BRI
EDf R0 B RO B, I O/ U B BB T 2 Fik e A TRAE LB A S D 9
oD, Bz 1E, JEAZESGH 2 BrEIZ L RS 5 Table-top £7 /L& VT, EEEEWT HiE7e EICBE 45
F EHOHERE PRI DH 0D, ZHHDOPFENGAZAWEZRICEAT 5 F LS DHFRIZ OV TOHALER
FERPGEOINTEY, FEEBIZESSBENRTLCHIEL BT OBEOEERER Lo Tn 5.
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%, FELDRRE R mFER (BUF, IREFEFRRKE] L507) 2 -8B AGPEEL T Z &K
oD, ThOL, RBHEEFFIZCOWTOHGE AT H Z ENERE 7o T, EEE®RR E OB O
EEAMESC, M OBROITENEE (B2, 121E925 2 LA R 5 2 k&k)@z%@%%k%#ﬁ
fECcEHLEZOLND. £z, EREMMT2BOTHEREE —>—2FH T HFRIC ,_mgmgfwk
TERF (LR, HTEhA 2 U7 b LT 2 E LT 5 2 ENEE L 05, ERMETIEICET
ﬁ%xﬁj7b_OWT%E%#ELVﬂﬂ%ﬁLTPMi BEENLEEED X HIE %%ﬁofw
D00 (B2, RO LOMBRYEZ KT 272012, BT 2RI 1IR3 %) 28RS 5 2 & A ATERICR
5. %ﬁﬁmfi AR e & OB B L 2 RFEO PR, S HIZIXmE ) 2Bl 5 1E B3 2 58k
&&hoWTﬁdéﬂTw6®1%¢®@DT%6# AR I8 G B R 0T BRI VB IC I 1T DATEN A V7

M5 &b OFFRSCHAIC O W THRE LT2AIIS D & AR LA, £, AW OFK0E
%%Mﬁ% BIFDHITEAZ U 7 N Vo I KRR T D AT 22 SN EOE S S D ArRetEn
bV, TELOFRMPEGRT S ETHEIND.

AWFIETIL, £ S OB ERIRKSCHE W T IEICBT 2T A2 U 7 MIESZH T, 2b 076
AR DR DI D NG NET 7 — FlEIZ XD PRIICHRE Lo, S 618, BonfRie E4 551
LT, FELDRBREHE DHNEIZONTELEL

2. Ak

AW TITIHE LB SR E L2 D, 7o — h~DOEZICE L CTREE DR ECMB N VEE T
Hol-t=diz, Bl UITF, WhEl L) DT 7r— M+ 58 CIF, TRH#HEE &
L) AFEE L7,

2.1 ®HER

T OISR EHIRARC, BRI IR DITEIA 7 U 7 R OFE %#%#ﬁ%héﬂfﬁ%@
AT B0, ORI D 5 O0EH], Thbb, Od4nk (REHR - ﬁwﬁmé),®ﬁ6m(%
SRR YY) ®ﬁ7ﬁ(m$1¢$),C%noﬁ(m$4ﬁé),C%ﬂ2ﬁ(¢$6¢$)@
FEL AT, TH8E) L58d) omhzE A2 ER Lz, FEREFOSIAKIT 18 £ THY,
AR 4D T ELRAREICSIM LT (Table 1) .

2B, KREOFEMICEE L CHAZENGHIE Z5E LD, BERICTEET 281N K bE o7
(Table 2) .

Table 1 Groups of children who participated in the survey

4 years old 6 years old 7 years old 10 years old 12 years old
Children’s Boys 11 11 10 6 5
sex Girls 7 7 8 12 13
Total 18 18 18 18 18

Table 2 Residential areas of children in the survey

Residential areas Hokkaido Tohoku Kanto Hokuriku Chubu
Number (%) 2(2.2) 3(3.3) 55(61.1) 3(3.3) 10(11.1)
Residential areas Kansai Chugoku Shikoku Kyushu/Okinawa
Number (%) 10(11.1) 1(1.1) 0(0.0) 6(6.7)

J— 6 J—
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F &b OB FESRRNEAT 20 RIBOEMEIIET 5720, IAEL AW EMARE Lz, BRI
E, VhEWFELRZ@ESICE S L, ZVIEEIC3>®EATHR] &L, OREFCTEREZED Z &
(EomEdl) , QBB CHEKAZTED 2 & (BirARESMERT) , OV 2 /2 CRaltERICH S Z
& OROHL) , @WESTWHIHDORTREREAEIED Z & EOFIEMEE) , @EKCliESZ & (B L)
OBPJEDOHF NG, AL 3L EEIET D L D IR Lz,

WIZ, JEEEHEET AT D21TEIA 7 U 7 MBI 5 xR IO Z AT 2720, Bl B I M7
éﬁ@%@% TR DM AR T T BERSOE, TARARPNEREZIED L& 2F 2T BEEED & &,
DL EIEFICERTHR] L, OFVERS, @QILF5, OBFFHAEEZRT, @F2 LIPS, ®
2D DFPLIZHOWT, BITT DIEFELEES L L O dRIBITKRDT-.

MBS, BRSCE BRSSO EL N TE L L 91, BTOLMRRERLE Lz, £/, 4l
JENCARFESE 12 B AR OB R ~D [ & B HE L7z,

7ed, Ehi LT — MR, AWFEO BHIUAOFE S [FIRFICE ETWZRR B, R E~0E
i 82 HH & ZDRGEH ~DERM 44 THHE 2 5 e A 5 76 HH O bR S 7.

2.3 F#mE

Seilk D 76 THH B IR HARPEDFERERNC, WIEBLERET HIODOAT ) —=2 &L Em LT
7V ==V THREITA v F—Fy N RIS L THIEEMICER S, web ECRIZETES LHICLT.
7)== ZICHWEEMEA X, JRESCZEORER OFHE, MR, S OIZI3EFERZRETHY, 12

BRI DAERR S 7.

A V== I K DMNEORER, A2 Em L2, AT web Y — L2 MW, ®5HEO
FEREMEIZ T 40D 11 L O IESNT BPERTRINTE 5 X 512 LT, EEOXIRIENFERHIKH TT
Vr—MIEETES L DT L (Fig. 1) . RO EMIISR T OFEMEREEIC 2B & L, 4§ 10 [\ (4
Wi 5 X2 [E=10F]) & L7z,

BN N

HIYWI%E, BBLUBAIRAILIZZASATA

3 zhzhio

1WA S3LETLRAAKZSA TR,

* BHLATITEIBEDESCIL

c BIEAREI EDELBLIL

c EDVEZLBVWTESRILEIBLTEHIL
c KBEDEAXPILAEDEBIL
cEIBTHESTL

Fig. 1 Scene of survey implementation

JARI Research Journal (2023.3)



ARHEOEZIZEE LTI, e @RNEA A IR L BT 7 — FOBITERN IO %
A B, MIEENET Lo BB ICFE BT D X012k, 2 TCOWMNENTE LT L 2R L
BICROBRINHE D L 212 LT, FERMER ICOW T AFREHCFE UERMICEIE TS X o L. #
13 DRIE % RIFFCAT > 7= 01E, SREOHELT 2 F—I12 L TRAELZ < O RICHEZ BT 5720 Th-o
7. £, HEICBETAREZE D, web &Y — /VOHEE FIZEFROT035 X 512 J13F Ik,
g 20 LR CRE 2 £ 5 K 912 Lz, & 518, RETIZEIEICRE T 20250 Mhoi &
BHZ 2N EITTH720, web DY — LA Ia2— MILEIRETSNT A2 LW hHEICEH - LE, &
I~DEED AL, BMIEPTATDHA~— 7+ FRIFE 7Ly FREERAN, Zh 5 OBIEICR
BN GREPN TG A REE ROV ICREEZ AT DXL H1TkO7. BZHE~ORZFICEE L Tl
PTREICEET D X AFITRD, REF I LT, JRENSoRZICET2EMNS > 1255812
IZIEZICHE OO ST EL D Lo r L

PEFITETER ERER O DOERED 2 £ THY, HasD N7 7O T 2 R s L
NhHiX, Fr LT CGHEFICNOED LYW hFITKRDZ

A Y Y —= 2 T L ARPHEIIARMIEO B 00515 SICBET AR 21TV, HESINCOW T ORE
DGO 2G5 E Lz, FiAIE 2022 42 10 A6 11 AT THE S, KEE 5O
90 /3 T 1 RIOFAENKE T Liz. Tz, RESIICK L, MAFICHHILA b,

¥, RRAEE, —MUEEAN BARE B MR OMEEE B S ORRE S BT GKEEE S 22-014)
W13 D NHMERHE & R AR B L CERi L 7=

/

3. #ER
3.1 FELDRBEHRRICEHT 2RO FRE

T ELORZBEERIFEK DO 15 3N E TOEABIZIER LIZEEZNEM AN RS, x5 & U FimEc
£EL, x2fE (8, Fisher [Z X2 EMERMRE S IM) ICL2AEEHELIREV 2Rk, 72,
T EBORBERDOIFKOIEE O 1RO L, 2 (X EORIEEN, 3 (i3 Es i e L9, =
NoHDOIEEEGZRKD 7= (Table 3) .

PEORER, +ELOBEHIFROE 1 GROH L) ORI OV THHERIICEEZEN A DIV (%2
(16)=29.40, p<.05) , FHEEOHME & HIZEZRNE EDMEMMA A DIV, RSP OFER, W 10 &
12 MITHIFHME L W b A BICIEE RN E N -T2, 12120, FRoEEI NSV EHE S (V=0.29) .
F72, 0l 12 OGN THRBEFEEIFIROHE 1 LD EZFEN 66.7%FRE TH-7-

WIS, OB FEROIFR O 2 7 (EORTEEER &8 307 (BWrAMESMERT) OFRFRIZEET 2 1E
BRIZOWTIAEMICAEEZITA LT (G 247 ¢ x2(16)=24.56,n.s, i 31 : x2(16)=11.47,n.s) ,
hEEH/NSWEHE SN GF 207 1 V=0.26, % 3/ 1 V=0.18) .

7P, MRMNCTE LI REE (KAN) OREARDL L, FH 1AMOEZEFEIL 91.1%, # 27 36.7%, H
317 40.0% TH Y, WTNHXRITL Y IEZERNEVER 257,

3.2 EREMAXRICETSTEHRY ) T MZET I2REOEMHE

BB TIEC BT D1TEIA 7 ) 7 MZOWT, MHE LIFREICATEIER OIEE O IEER L LR,
L, x2#uE (—#0, Fisher |Z X 2 EMERMEL Fhi) [Z K DA EAZHE LR ELZ KD (Tabled) . =
2T, EEEEEICBET 1R 972 E A BB LT, SATEIER ORI TIER OEEL, (5 5H-ORlaE
BT, 1IbE D, AEERD, B2 LTS, ELIOIEE L

A DORER, B & BT D BRCRANAT SO TTEVE R (BRI E 2 1) ORBFIC W THEI
ICHEENHIL (x2(16)=31.93, p<.01) , FPHINT DT EEERNE NPT, FRAEDHTORER, il
10 % & 12 I IIIFRHE L 0 A BICIEZEEN & <, W 4 O EERITURN 7. F7z, Flo)Ra
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%)EP%%F?J:%IJTEéMf: (V=0.30) . &5, EEAMEN+T 5 3 ZBHIITH>ITE1EE (AMHAZ D) @
SRR OV T HEMBICAEENAE LN (x2(16)=32.07, p<.01) , FEEORRE S PFRE L HE SN
(V=0.30) . ZEZEDONTORER, 10 5% L0 12 5T AE L 0 LA ST EERNE - 7=,

Table 3 Differences of children’s ages in correct answers on road accidents caused by younger children

Correct answer rates(%) 4 years old 6 years old 7 years old 10yearsold 12 yearsold X2 test Fisher's test Effect size V

(232:::;4 ;zi) 222 167 167 55.6 66.7 X2 (16) =29.40,p<.05 p=0.02 0.29, small

(Crossing just be;?;'g?g:;i vehicle passes) 222 167 0.0 222 00 X2 (16) =24.56,n.s - 0.26, small
Ranking 3rd 167 222 111 222 56 x2 (16) =11.47n.s. p=0.78 0.18, small

(Crossing outside the crosswalk)

Table 4 Differences of children’s ages in correct answers on each behavioral element when crossing the a road

Correct answer rates(%) 4 years old 6 years old 7 years old 10 years old 12 years old X2 test Fisher's test Effect size V
Looking for traffic light or 278 389 389 722 88.9 X2 (16) =31.93,p<01 p=0.00 0.30,
crosswalk
Stop 278 50.0 50.0 66.7 83.3 X2 (16) =25.71,ns. p=0.03 0.27, /i
Order of
behavioral Look around 333 333 389 7738 83.3 x2 (16) =32.07,p<.01 p=0.00 0.30,
elements iy
Raising a hand 38.9 77.8 66.7 88.9 88.9 x2 (16) =20.22,n.s. p=0.12 0.24, /I
1 Cross 66.7 83.3 94.4 100.0 88.9 x2 (12) =20.07,n.s. p=0.07 0.27, /I

—J7, BT HEIC 2K, 4FB, BLO5HFRIATHITEEZEOEMRIC OV CIXEHMICHE
EIAHHNT 2FH @ x2(16)=25.71,n.s, 4 FH : x2(16)=20.22,n.s, 5 &FH : x216)=20.07,n.s) ,
REL/NSWERHES N 2FHB V=027, 43FH V=024, 5&H 1V=0.27) . 728, WHLHIH
BLIRHEEORRE D L, RYIOITEIER O EERIL 85.6%, 2% H DITEIESE 75.6%, 3 & HOITH)
P T1.1%, 4 FHOITENEFE 88.9%, WEDITENEF 97.8% TH Y, Wb 7Tiklh FOXIRITLIIIRE
FOIEELR LY HIRVMEB A ST,

WIS, EBHEMTIEICB T 21TE8 2 27 ) 7 O TICIER LB 2555 ER L (Fig.2) . E
KRR FIEICRB T AITEIA 7 ) 7 hOETICEZE LEERICHOWT, FEHBICAEENEOIL (2
(4)=22.76, p<.01) , FENEINTHIEEEERNE N T2, FEAEGHOFR, il 10 5% &0l 12 s XsE
KXV LHEEICEERENEG L, MW 4 MIEN/ NS o7, £z, FHOEEL REWVWEHEI N

(V=0.53) . 728, HEIEHIWT FIEICBITHITEIA 7 U 7 FOLETIZIEE LT-1Ri#EE (KAN) OEAIT 65.6%
THY, T 10 mhE 12 ORI RN EIFIEFRBRE 72132 U EOIEERTH - 7.

100

80 ~

Adult's result : 65.6%
60 -
40 A
; I I
O '_. T T T T
4 6 7 10 12

Children’s age

Correct answer rates(%)

Fig. 2 Differences in children’s ages on correct answer rates on a behavioral script when crossing the road
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AR ClE, REERICET A7 ELOHERICHONT, FELMRFEE 7255 GEEERE) <, E
AT EOITEN R (Bl ZIE, 5132 2 EBMEZMRET 22 L7 E) OXTIERF (TEiA 2 V7 K)
WCESZHT, Bl RoxmT 77— FREICEY, 2o 0RERICET 57+ 80 OFmE%E g7,

FAEOFER, B EHFRRICET 5178 ORI EMIC LA EENL LN S DO R EITS
T/hIWEHESR, i 125018 THORMEFHREOE 17 RO L) OIEZEFRN 66.7%FEEIZ1E
FV, RADOIEZEFE (91.1%) TR Ko7z, RO UIZT 8 OZBFHRFINOF TELL OElG %
HOTWAIZHE2 0D 6T, FEBITENEZEEL TRV THo 7.

WIZ, BB FEOITEIA 7 U 77 MZOWTIE, il 10 0 12 5O EHITR A EIZIERRE D LL
WTZNLL EOIEEREZR LD, T FOFEHOIEER TR T,

PLEDFERMN G, 186 OB LERFEROT-DIZ, KB FEOJRIKSCE BN LI T 21T A2 V7
MZBAT 2H#%E 8L N EETED L) RBEHEOEMNPEEND. 2 2 C, F0F TR L3 miko
BRIV LHEHBEOMEAZ T L L, 9D 10 UL Lo REICK L THRIC K 2o m Lt s &
WO A 10 3B 0, 8 OREREA~OEED, RN ORI RBEDOFEMEOT-DIZERIC/R D L
BZ OIS, RS ORERE LB EORE D DIGEEEIS LT HABTEE 2 THD &, hbHlo+EHic
R UCIE, JEEAEE T EICBE T 2178 2 BRI EG T 2 BRIC, BB LR ITEERZDIEEFR 7 V7 MNE
AOETHET L ETHEEHORENRK OGN EHEREIND. S0, FMPAEATE LB, FEHD
BATH OB EMFRRICET 232 EE L7 LT, FEHLEY & LTV DITE) & 2B HE O JFIN DK F
BfRR E2 BRI 52 LT, FELHANERMNICEZD2HBEORBNATRRIC/RD EEZLND.

LR S, 8L~ A~ ANDOREOHERESREICL > QE, LRROFENFEZEET D2 LK
RIREBECDREMEN D D, LI > T, byl 72filr ik ST 2 ke A S M) CRe s iR
HIENTERWTFELDREDIZ, RiEERENTFELEBBEEMNTOIZENEELRD. ZITINAT,
MR DOHEECHRE D BHEIDO DB/ NFRANFEDOBREEECEDROBEDOREMEL 0D L LI HDT
HiT W, HoOF EENTBRERICET A IE LW A BET A ERREETH-TH, HEDENH
IZ X - CTRIBL AT ‘il 5" Z LT, SBOFEOMEZ 2R D 2 LOLEREE 2T DS 237
HZLICHEND LHERENS.

AT, 1 EHDORBEEROFRLCE BB BB T 21780 A 7 V7 MZBET 578 Ok
IZHE R E H T TR 21T 7203, BRI ERT 5 HFR-CHBEIT A TE TG & LIz DM SRk~
HHID, BB EHE LD OHFRSCE RO ESRIUCET 2ELZITO 2 LAk LND. FRZ, 1§
BRI BIT DHBED T E L OMFECRF A B L T Z &iE, AlAEZ LI T ELEXRICLTI-HE
LGRHE D 2EKT DL ETEELRD. S5, HOBNA L TWDHESCHELZ 80 B & 258 K4
% &, BEICKT 2EES I OEBRO AR TENCHIEN AT D AleEN S 5720, BHEH OMFRCRE ) ICE
THFELOHCIHE 1D Z2/8bETRRIT 52 &0, RBLEHEONESL T EEEZDBRICHLEITRD
EHERIND.
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Parents' Perception of their 7-year-olds' Understanding of Traffic Safety

PN El HYE
Akira OHTANI Azusa KURIYAMA

Abstract

Japanese statistics reveal that the age with highest number of pedestrian casualties per
100,000 population is 7-year-old children who are of an age of just before/after entering primary
school. This study investigated parents' perceptions of their 7-year-olds' understanding of road
safety. Eight hundred and sixty five parents with children between the ages of 3 to 10 completed
an online questionnaire about their children's knowledge, attitudes and behaviors of road safety.
For parents with children aged 5 years and over, the results showed no difference in the
perceptions of their children's understanding of pedestrian signals and crosswalks. On the other
hand, while parents tended to gradually perceive that their children understood priority, the
law, and road crossing behavior, this perception declined among parents with 7-year-old
children. The findings of this study will be valuable for promoting road safety education and

supervision for 7-year-old children to prevent them from having road accidents.

1. FL®HIC

IHEEOEKAZ @S (LIF, TREES L)) ORWAMET 5 L, BEEFET IO R THhOR
RERISEE < D, 7k — 8 OB BERARIRIZ AT C, SMTEERGUC L RBLEHEROFTRENEE L
2o TWD., BITHORZBEEHICOWNWTHD L, BIRPOTE LN RIEFHICHE 5 FH 3 & 72
D, BAROZFNZEBWT, BFEEOARSMRAEmBINTND 2. £, A0 10 T AHT= 0 OEEEN
KOZVERIZ THEETHY 9, Zom0D, 2021 FF LV BB INTE 11 RSELEFEARFHH 9 OXFR
DOHEFUIZHI T BN TND K )T TEEE KOO LEMHR] DB Lo TnD.

T RO ZBELIZONTIE, INEEDOANFIHEN— A L IIAAR L THITT 2T 5 2
&, BXOHAZSBBREICH DO T ELNEIRT 5 Z ERREERZ L 5 e ORI LT, EHEN
£ 7o TNDEZEZOLND. Tz, INFRNFRIDL/INE2ELETTOAROKG 2R D L, Hr—FEL
7otz 5 AUBRIZBATH ORMGELBEMLTEBY, ANFEEKD 4 A F TIHbIl QWO ERHE PR OMS
DT 25 2 L0, AR E~DIRE DB, 5 H LIEOFH OBNNICEMR LT\ 5D LHEE SN D 9,
I, INERANFEY W E T, REE & —RICBETIRT 220, BRAEFEOT THR#ES L & bITHT
TOHENE DS T-DIZx L, T8 OEBRNPEET & & IS, BTBIR DR~ & ERRE R~ 12
BATL, RiEEDHEGOTELEENTIHENBD T2 b, KRR 7 I OBRTHOIREFE
MTBRKEZEZHND.

*1 —RMEEAN BAREBHEAFZETT  EHEEITHIZEN W (D)
%2 —fRMEEA B A EHBhEAFZERT  E BB TRFSEY
* RS 2022 424100 B 2022455
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REAMNETTIE, RBLEHIL R EOBEND, +EbHITxT 5 5R#E O (Parental Supervision : LA
T, PS] £W9) BRI LIZHmanED LN TERY, PS:%%%&&?EI&&ﬁf<H STV
% 0. PS OEFERIZOWTIL, F £ b ORESICERE DI T KT 2 REH OFRFR BIR T 5 L HELR S 4,
E§®%k%#@ﬁf%é%%ﬁf%%k%ié%&%iPS®@ﬁ#ﬁ< WM TR Z R TE R

LR ORER LIPS 2T T D THIND. FE L ORIIRCHBRICK T D IRFER Ok RE LT
ﬁﬁﬂ%,%&%#@ﬁf%ﬁ%iﬁf%_kﬂT%ék%E%ﬂ%zéﬁﬁﬁﬁ%@SmT&ot_
DR, TEND 10 DT EHIZHRT, 500 6O ELOR#EEIL, BHOTE L OEBHEORE
7‘3‘?3&““ WRFHET 52 & ® RHESIN TS, L L7ens, PSICHEL XTI 86 ORI 0HHE

(2% DIRFES ORERZ R IRIELT L £ <1372 <, 2, HARDOEE, @bl PS 0% kiEdE% H
& LT, RIBLRICET L0 ORI T 2 RES O A ME LI-RITBA SN ORETHDH.

AW TIE, A F—y MERHWET o — Rid (LT, Tweb dlid&E] &Wv9) 12k, 3mbhE 10
UL T O EH % b OREET ZXRICLT, RBLEICHETLIAGOE G OBRICHT 55824 L,
WAEEH DL T mIROREE OB MBERRDL Z 2 AN E Lz, £, HITHICAFOFE LD RAFY
ZITHO NBEOHEIZOWTHAREEICHIE 2RO, HARIZEIT S A OBURZ PRI HRE L, 2R8>
DR IREL DERICE T 25 BOMEOZEER 4 HBLZ LIZ L

2. A&

2.1 AEHBHE

3L E10MUTOFELE LG, MIC1 HULOBETEDFEL (LT, g Lvwo) Lok
T3 DIRFEH 865 A BAFEICSIN L7 (BLF, &) &) hEOW, BIEL 343 4 (39.7%) ,
VR 522 4 (60.3%) TV, FXJFHnIL 38.9 sk (BEWE(RZE 4.4 7% : 21 50> D 45 5% Af) Th o7z,
F72, WHAHEOREL, StB (B4R - #HB) P&EbE< (46.4%) , BEMITREICOZ - 7203 BERTE
1§ﬁ§<%£@fwﬁ_®7m@.

KBV, 3k Lh E 10RO+ EL DR TR LMD O EH & Lz (%R oN, BIR1%4314 (49.8%),
ﬁ'i«%%(ﬁm%)f%@ SRR 6.5 % (BEVE(R 2= 2.3 1% : 3D 10 kI Ai) Th o,

2.2 7or—toEBERZAE
T — MEPSICEET S 71 HE O SN2, AT, RBL2ICETIEEDOFEH0
PRARIC6h 9 DR ORI P ETRD A AN E LTEY, BEETIHRMOAZLL FIZiE#HT5.

2.2.1 Jxz4A4AY—FIEHE

#E OVER, i, FEEHXSy (ERHES, MO, @B & SITITHRIEOMERIE R & O FEAK
THmEZF 5720, GFF12HAOEMZ&RIT 2. BIEGEE, BREEES L <I3Eps L.

ds, JERAEHUE, JriEul o HIX XO0mEE 9 OB B2 2B LT, ST 2 # T, #5E, B &
OIBBRENC L, ZOREEHIEITRL, SEEOX SN GENT D L 5 IZH8UR L.

2.2.2 (REEFZHIEHR

RIBLARNZET D1 &6 OBRIZ T HIRES OB EZ R 5720, B 15 HEOEM AT /2. 1511
HOWRIE, 2822 xR ok 5 IE, HeE 5 IHH, BLOYTH) 5 BB IZKT 2 R#EE DR
HIZONT DR F%&Lt.ﬂhmel DIF, [REEFEFIEE) &) .

PLED 15 B ORI LT, WMAFIXTHEDY v — N2 — (Fig. 1) ZHWT, FOREDH
iié#%@é#éioﬁ@%ﬂt.
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Table 1 Questions for parents on their children's understanding of traffic safety

No. Contents Items

Knowledgel Knowledge of pedestrian signals Do you think that your child understands the implications of pedestrian signals ?
HMERRIF, HTEESODEREHSOTLDEBNETH.

Knowledge2 Knowledge of crosswalks Do you think that your child understands the implications of crosswalks ?
SMRREIE, BESEOEKRE>TLDERNETH.

Knowledge3 Knowledge of no-crosssing signs Do you think that your child understands the implications of no-crossing signs ?
HERIE, B ZIEDFEHOBEREH>TNDERNETH.

Knowledge4 Knowledge of both directions Do you think that your child understands which is right or left ?

HMERIE, AEEZEBLTODERNETH.
Knowledge5 Knowledge of vehicle turning indicators Do you think that your child understands the implications of vehicle turning indicators ?
HERIE, BHEDVIA—OEREHM>TLDERNETH.

Attitudel Compliance with traffic law Do you think that your child understands the importance of compliance with traffic laws ?
HMERIT, RBERETHIEDORYSEEBLTNDERNETH.

Attitude2 Consideration for others Do you think that your child understands the importance of giving a way to others ?
HMERIE, RTAN—OFTEGECETELILORYSETEBLTODERNET A

Attitude3 Safety attitude Do you think that your child understands the importance of safety while walking ?
HRRIE, BRESEZERENE—THIILTEBLTODERNET A

Attitude4 Priority consideration Do you think that your child understands the importance of right of priority ?
HMERRIE, BEEOKRSEEELTOSEBNETH.

Attitude5 Risk perception Do you think that your child understands the risk of playing while walking ?
HMERIE, BUENSSEDBRELEBLTNDSERNETH.

Behaviorl Stop behavior Do you think that your child stops before crossing the road ?
MRIEIF, BEREEN I DRITFIELTOET A

Behavior2 Use of crosswalk Do you think that your child uses a crosswalk while crossing the road ?
HREL, BETSBEEEIHLTOET A

Behavior3 Looking behavior Do you think that your child looks around before crossing the road ?
MERRIE, EREEN T IRICEAREZEZELTLETH.

Behavior4 Raising a hand Do you think that your child raises a hand when crossing the road ?
RMERIE, FEHITTHEBILTLET H.

Behavior5 Rushing out Do you think that your child does not rush out impulsively ?

HERIE, BRISRUHLTLWER A

strongly somewhat somewhat strongly
disagree disagree disagree neutral agree agree agree
1 2 3 4 5 6 7

2.2.3 RsfY ANBIEH
HE DO+ ESDOBITHDO RS 2577 5 NBICOWTH R~ 2720, G5 3THH OskM (LIF,
[RAFD NBITHE] &V 9)) kLT, BOhFEIC @K%X@t 3IHH D %@W@ g AN E K &
HBNTVDBEEOREFIZONTH - TWD AR, HOLSMNT ERWET (LT, Fﬁ#@%ﬁﬁajk
b@)Jfﬂ%%#ﬁ%%*wTPéW®%%%EALbzf<hékﬂwé BwnEd2 (LT, [R5
DREIHHE ] L)) | THREDNERZ BN TWDERIC, @b RN K D IZRSFY 2175 T D AT
Ty (BLF, TRSFY ABHEHE] EW9) | Thotz.
RSP REHRIEE & RSP0 mEE B IC WX, THEDY v — Ao — (Fig. 1) 2HW\WT, Foft
EHTITELNZRET DL IICHAIEICHERL, B0 ABHBE, BURE, AR, stglilo i,
+ - SHEREGH - FREE, FIUE - PROFEENR, HIORZ o7 47, B8, Zoftl, BIOASED

)\tﬁb@ﬂPﬁ HEIRTDH L OITRDT. £, ASFV ABEHH ORIZITEEGRIRT & L.
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2.3 FHE

T — M, REEO B ER EICBET A0 ERER IOV TOREE, 7oA A — MNEH
RPS LTS TIHE OGRS, FEFIEE LT, M5ed 246 Bkl L 10 T) O+
EH b onENe, fRIEEEIZ 1 HU ST 2080 Vol AN b i IE DOREEIT 7.
ZD%, FEENRZ -T2, 7oA A — NAHAZ 1HBOREEL LTHEBL, WHHEORELZITH-
7o, RAEERIEECRSFY NBTHEB % 2R HOHFAE L LT & ICmE Z2RD 7=, U]E&z@ﬁm%
TIXERe 2 ARRIZRIE 2RO 12720, WHEOIRET —Z M THRROSHMNTE 5 X212, WHiE 0%k
Eofo. BIFICEEL T, aru 803 RAT 5R10ORNERE L TRIET S X5 IcHiEl _j‘w’)t.
DEOT7T o —NIA v Z—3y NERN L THIEICERIN, web ETCHIZETES L)L, &k
REHIE 2021 £ 7 HrH 8 HTH Y, W1 IITHESINI S 28t s bz,

I, ARIFAEITL, %WI&AHKE@EHn%@W@%E%@%W%ﬁtLT(%wﬁﬁ 21-006)
W 1135 D NMEZETE & Rk BLSE L TR L 72

3. HR
3.1 REBZHEBOAFIM

AR TIIEE L SN ZERIRE W TE 6T, RO, RBE, BIOITENCET S 1580 Ofk
M E AEEICR T .. £ 2T, TikRofkis %@w%@%@%ﬁ“ém&@kbf,%%%ﬁ¥%
Mra11\vy, SRIAWZRBEOEIER -2 Lz BT, REH OO EH~s Z iz L.

KF o oRF480%, A7 V=KL DA — - Ty b~ B8 (BEAES 1L ENGD) M, 3K
Faft Lie. £72, B0 R LOKRF O ORER, RFEICHENRD b2 &, B0 S Bl
DRENTZ & D, promax FHEDORIRZHRM LT, MIRE1T5 Z &2 L7 (Table2) .

Table 2 Questions for parents on their children's understanding of traffic safety

Factor 1 Factor 2 Factor 3 -
A . . . Communality
name:priority and laws name:road crossing name:signal and crosswalk
Do y_ou_thlnk that your child understands the importance of right 93 08 26 30
of priority ?
D_q you think that your child understands the importance of 81 06 02 25
giving a way to others ?
Do you thlrlk that your child understands the implications of no 74 .18 16 46
crossing signs ?
Do you thlnlk thlat your child understands the implications of 68 13 21 45
vehicle turning indicators ?
Do(you thllnk that your child understands the risk of walking 53 45 13 33
while playing ?
Do you think that your child understands the importance of 40 20 37 26
compliance with traffic laws ?
Do you think that your child has stopped before crossing the 00 86 03 2
road ?
Do you think that your child looks around before crossing the o1 82 o7 24
road ?
Do you think that your child does not rush out impulsively ? .01 .68 -.04 .56
Do you think that your child uses a crosswalk while crossing the 20 66 36 35
road ?
Do you 1h|_nk that _your child understands the importance of 38 45 10 29
safety while walking ?
Do you think that your child raises a hand when crossing the 15 a4 11 77
road ?
Do you think that your child understands the implications of .03 04 90 18
crosswalks ?
Do you .thlnk.that your child understands the implications of .07 05 85 29
pedestrian signals ?
Do you think that your child understands which is right or left ? .20 .14 .52 Al
contribution ratio .22 .20 .15
cumulative contribution ratio .22 42 .57
a coefficients .89 .87 .86
Factor 1 -
correlations among factors Factor 2 .66 -
Factor 3 .69 .69
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Kb ofER, H—R1E, SIS EEEORUESZHEL TWD EEWETH) REDOIHEEN
EENTTD, MEIEHEESIER) BT 27+ 8L OBRICTT 2 R#EE O Ema Lz (LU, TELHE
EERL WD) L FE e, BRI, TR ER AR T ABRIEIE L TWETY R EOHE NS
ENTlow, DEREWED BT 580 0BRIc T A REE ORI E Lz ([F, DEBAEW ) . &5
2, BEERTE, TRRIRI B EOERE M > TWA EEWET) R EOHEENEGENT-T-0, {3
T HEEANE | 12T A1 8 OBRICK T A RES Ok Ema Le (R, UER EAEErNE) ) .

B, BKFOFLERIL 21.60%, F _HWNFOFLHRIT 20.30%, I HIZH -KFOFHHRIL 15.00%
Thbh, BEFLGRIT 56.90% ThoTz. £, FRFONBESMEIZONT, a FREBUTZENZ1 0.89,
0.87, ¥X1r0.86 TH-7-.

3.2 FEILDERELIUHBANDREEZHIER

KF-ortric L0l L7z 3 [RF-I22oW T, 35kbA b 10 sl F OGR4 & SR Bk OB 4 Lt
W L7z, E72, FEOBRFEOHIBOEIC LV REE OBMP LT 2 2 &b PRS0, B, s
#, 0 L OEBE SN PREE D% 2 G Lot 21T~ 7.

% 3 RS, HRIEOFIE L OEEMZ 2 R L3 58D RN IT 21T 1o, BT Ol
R, MESEHELIER] ORF T, HREOFERICOZIZMRNA LN, WREFREHE S (Fig. 2
(a)& Table3(a) ) . BESEHE LIERUCHOWNTIL, 3mE 4ROMBILE L OWNE L, tOFRmOXIRIE %
LOWAELYV S, BEOTEGIIEEHE LIERZHEL TR LEE L. £, 5oL EEZ -
L, 8L E 10 L TOFE b E b O NEICH~D L, BHOFE bITMHEIcHE L iESZ PR L T
WIRWEE R T SBIT, THROMREEZ LOWHAEIL, 9P 10 OMRRZ b HHELV S, A
DF ESITETME L ER LML T RWERIZE Lz, 2k, TR EITRRY, 6 OMRIEEZ SO
HiL, 9N 10 ORI 2 b oW I#H & REREZA NPT

[ ’—l—‘
50 - T — 50 + I
‘ .
40 1 40 1 ‘
[
E 2
= 380 2 30 |
= e
o
2 20 + murban T 20 4 murban
o o
= DOlocal = Dlocal
10 4 10 A
Ounderpopulated Ounderpopulated
0 - 0 -
3 4 5 6 7 8 9 10 3 4 5 6 7 8 9 10
children's age children's age
(a) Priority and laws (b) Road crossing
30 [ :
x25+ | . \
= [
§ 20 -
o
o 15
3
< 10 1 murban
5 @local
0 i
5 Ounderpopulated
O i
3 4 5 6 7 8 9 10 *: p<.05

children's age

(c) Signals and crosswalks

Fig. 2 Effects of children's age and residential area on their parents' perception in each factor
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Table 3 Two-way ANOVA table of parents' perception in each factor
(a) Priority and laws

Factors SS Df MS F significance n’
residential 133.46 2 66.73 1.46 ns 0.00
children's age 2983.40 7 426.20 9.32 oxk 0.07
interaction 286.75 14 20.48 0.45 ns 0.01
error 38465.28 841 45.74
total 41868.89 864 559.15

(b) Road crossing

Factors SS Df MS F significance n?
residential 63.80 2 31.90 0.63 ns 0.00
children's age 10491.99 7 1498.86 29.72 bl 0.20
interaction 480.37 14 34.31 0.68 ns 0.01
error 42420.18 841 50.44
total 53456.33 864 1615.51

(c) Signals and crosswalks

Factors SS Df MS F significance q2
residential 38.75 2.00 19.37 1.40 ns 0.00
children's age 2153.30 7.00 307.61 22.20 ok 0.15
interaction 221.79 14.00 15.84 1.14 ns 0.02
error 11653.88 841.00 13.86
total 14067.72 864 356.69

wok < 001

wiz, NEEEET ORTH, SSEOEBICOARTHENLLN, DERETPERE LTSN (Fig.
2 (b)L Table 3 () ) . 3mEOMRIEEZ LW HEIL, 5Ll 10U FTOMREIEEZ L R#ESE LD b,
WHZEK ORI 22T L TWRWERIE LT, £72, 4OXMRIRE2 L OR#EEIL, 5ké 6%, BIW
8 kLA E 10 LA T ORRIEE L ORER LV b, WUIREROMEZ2Z/TL TWeWnWeRE L. —7F,
4% E THORRIRE L ORERE ORIBICH B R EIA LN -T2,

51z, MEHE L HWAE | OIRT b, SIRIEOERIC DA THENA LI, FIFREITR L HE SN (Fig.
2 (c)& Table 3 (¢). 3D RIRE G HOWHIFIIMOERHDOHLRIRE LW NIFE LV b, (35 L Bkl
BLOEAZHEL TRV ERIZ Lz, £72, 4 EORRIEE O I#EIE, 5 bl b 10 s FOxi4:
WBEbLOMhBEIL L, BEEMIIMNES LOEAZEEL TRV ERIZE LT

3.3 FELOEHRSIUHBAORSTY ABIER

W BN D RSO NBIZOWT, RSFOERIER & ASF U IREEE OFRMBIREZ Rz L 2 A, 8
WFEBER A L7272 (r=.74, n=865, p<.001) , WEDOAFFHEZFET L T, MRIEOFHI L OVEEF
IS B D FLSF 0 IZBE T 2 IREF ORBFRIC KT TREZRE L. JIRIEOFs LOEFE#Z 2 2K &
T DRIEDIRNS BT ZAT o 7. BT ORES, RAr ABTHBICOWT, SR IEOFER-CEAEH O 2=
XA bNT, ERELRLEHESNT (Fig.3 & Tabled) . 2B, AEEIIALNARNE OO, Bl
WD 6 OGN OEE, BaLSMNIERZ BN TN LEOXIRILOR %2> TW\WAHARZE DR %15
Z T NDADBND ERIET D NIER LT

wIZ, RAFD ABHEBICHOWT, RIRIEOER (2 (42) =37.03, ns. V=.08) fFFEH (2 (12)
=6.18, n.s. V=.06) ICLDKREREFALNR-T2 (Fig.4) . 72720, MBROFERICAREZEITAD
nNinb oo, BUSMIEBECHREENRSED 2175 T 5 L& T D135 1L 6 L FTEroTz
D3, RRIEOSMHN ST 2175 TnD E WV o 2B 30D 6 12T T T2 D0, TiEdxt5:
ROSGEITHERI L CHORED 3 DA 082 ST,
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supervision by others
[e2}

6 7
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Fig. 3 Effects of children's age and residential area on supervision by others

Table 4 Two-way ANOVA table of supervision by others

Factors SS Df MS F significance qz
residential 6.09 2 3.05 0.40 ns 0.00
children’'s age 57.08 7 8.15 1.08 ns 0.01
interaction 87.78 14 6.27 0.83 ns 0.01
error 6356.43 841 7.56
total 6507.38 864 25.03
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Road Safety Song for Children Produced to Decrease the Number of Child Traffic Accidents

— Experience of Participating as a Researcher in Producing of the Song Named by [Te Te Te ! Tommatte ! | —

PNE A
Akira OHTANI

Abstract

The author participated as a researcher in the production of a road safety song for children,
"Te Te Te ! Tommatte ! ", offered by the Japan Broadcasting Corporation (NHK). The song was
made up so that children can master skills to adequately cross a road and to foster social skills
to create a safer and easier traffic society. This article introduces concepts of the song and
explains the intended meaning of some of the song phrases. NHK and the author hope that the
song can contribute to a reduction in the number of children's traffic accidents and to prompt

children’s development for an easier traffic society.
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Analysis of Drowsy Driving Accidents by Traffic Accident Statistics Data
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Abstract

Drowsiness is a factor in traffic accidents. Countermeasures were studied, but most were
implemented for professional drivers and on expressways. However, drowsiness while driving
can happen to anyone. In this study, we investigated the actual number of accidents involving
drowsy driving by all drivers using traffic accident statistics data. The number of fatal and
serious injury accidents caused by drowsy driving was higher for non- professional drivers than
for professional drivers, and for private driving than for business driving. Location of the
accidents was more often on ordinary roads than on expressways. The percentage of fatal and
serious injury accidents involving drowsy drivers during each time period was the highest
between 4:00 and 5:00 a.m. (approximately 5%), followed by approximately 2% between 12:00
and 16:00 p.m. This suggests that it is important to expand the scope of countermeasures to

non- professional drivers and for ordinary roads.

1. [T &I

1.1 EBRERE)ILEXBEROXRERET

HEATFICRBWT, AT TIRK) 2R EH2Z2 R LIZLIES 20, IRKR (REZEEOIKT) 132 @mEHo 3
RERHZETHLHLNTWS., B FOREIRTEEY X A1X, 1 BEE#HET 2B Y X2ax2bHoZ &n
HEINTWD Y., £, AU XAz, $05 BEEETHHFEH U XL EMEND AR XA
FEL, 14 REICHREEENME T35 29,

ERRZ, BRI X DREERORAERLNL, WE»S BFPIZRNT, 14 FFEIZHLE—27 BHEETDH Z
ERMESINTND 976, HARENIZBWTY, FRFEICBT 2 AFEKD 5 5, JEIR Y EiRFRK OF
BN E O DEEIE, 4~6 Bk bm<, RWT 15 FREHEWZ ERmEINTWAD 1. DL EEZEEZ D
&, WRNCH AR THEEBHEENSOWHFICY, IRRUCEA2RZEERDO Y A7 BDREWEMENTFET LI EE X
5.

1.2 EBERFAREXESNK
AR O Y, REEEIZEWMICEET 503, TSNS, ERANE L REBEZIK T IELERO—>TH
6 HAIZEIT 2 2015 FEO E R - RBERA S (LD L, 1 HOFKREIRFFRIA 6 B & 92 [&
BIXFEAEIMLTEY, ZOHEEITEEOK 40% % 7. FABNCHR D &, 1 B OFEREIRKFF S 6 K
Wiﬁw% IE, 20 225 50 DT R TTL40%ZBEZTEY, FFIZ 50 TIX 50% < 2oz, £,
RREPRIERT (BRR N HAEIR £ TOE) RS L YT 0 A CYZEITIIZE TlE, R FRICRHT
LARZ L) ORUGFERICBT 28198 9 Ti, HREbRFFM 2 ZERM & L, 3 Wefd], 5 B, 7 Kefd, 9
R ORI T D, BOGKEM 28 HFHAI L=, T ORR, 9 BMSMELIAN CIE, B Z & ICRUGHF 2 E
KD ENRENT. MERANRICK 28IE, BEHEOEEO L O REMERREIC R, V7 0 28

* 202392H6H 2
*1 —RMEEAN BARBBENIZERT  ABEITHIEE
*2 —RMENEAN BARBBEAIZEET  ABEITIZER Mt (LEE)

JARI Research Journal (2023.3)


https://www.jari.or.jp/researcher/detail/?slug=45867

D X O IR BMARFREO FREINLCT VN0 00, FRELKRRERN 7 REELL T OLEITIE, N7 4 —< AR
KFT25ZEERBTHERTHST-. o, RBFERERZ LI FTANE, FRITEZIAENTERTA
NORTH ORERFRER] 2 BEE U 720758 10 CrX, MEIREFRDS 7 RE O, 6 IFI T 1.3 f%, 5 KFfH
TIX 1915, 4R TIZ A3 BFEBENB LN ENRENTZ. T DOWREN G, I o 72 FER A 2
T &b, MEIRIFEAENZ S IIRBEROER 725 B2 605, U EaEE2 2 L, EEMICHLE
PIREIRFF A E VA ARICB W TIE, Z2< DO RIAAREHRFTORBRERTOY R ZICE58NTWSH L5
Zohb. Fio, BIRVIRETERICELIGE, FT7A4 N LDEOESBAE R £ O R EREERIEN T
WTr—ANH D EPHEIN, BERRELIIRV N ERBESND. TO X I REREFLE LT 570
26, FIRVEERICE S FHFERATET S LITHEETHL EEZ X DND.

1.3 FBIRYEBERICEIREBHROXEKETIK

[H AW A 1% 2018 42 6 A, Jik% HBhEE A S EEE R 12 3 KO, B8 B fE ik F 2 2
B AZWIEL, A, 7 —, NIy I EEFIHL, FTIANROMERRNEOHEZFEANCHRL, HE
IR L > TREREIN TE VAN H 2L AT EEE SRV E S ICEHT 5 Z L 2R
7. F72, 2R OEEMTE T T <, FIRY ERICET RECHROBRF L EEZ S s TE 19
T LU, TV OXROMEHY, BEEERE R EER E G E RS N AE R H D, ED
HERLELT, RARR T v ZICLDHEMIT 1 hH720 OWEEEN L e Hn2 &, ERffERS IO
B DOELTR Y, REEDIK FTARAE LT WERE TOEIRN AIZ N2 ENEXL NS, -, HES
KREAT I DT> TH, FHEHITKH L GERERE 19 BIOVEY A EEXFEE 191080, Ze%
RO R T HOETE S OB /2 L, BRI AHEET 5 2 ERRBEM T N TWH 20, BEEEIRE
DI, — D RTANEERTHADRRINSTVH D RIS,

LU s, RBEOKTFITGEICTHAELL Z 2 E XD &, BT ORKSCER Y IZTXTO KT
ANIHAELGLIZETHDLES 2D, LEER- T, BEEREELDND KT A ARLEdER U OB &
WIREREZITO ZEICXKY, EOLIRRIANRNCEFZMGE LT-RHRBRMETH D E il i
BTzt nTEHLEEZD.

1.4 BH#

Z ZTARBIETIE, JEIRY JEEAIC L 2 M FEMOFEELIERET L5 Z L2 A E L, ZBFEHET — 2 0
I EAT o T BARBQICIIREEX 7y, @ATHIN, B, Rf#ICER L, Ththob T 2V I280 % EIR
Y EERIC K D AZ@E I O R AR A A L.

2. Ak

ARFFETIE, A EAE NASRHERIR GO v Z — DRSB RN T — % 204 L, ENIZE T 5 EIR
DIEER A BN & A Es (LUF, TEIRY EiRFES & 925) OFEELZFHELE.

BARMIZIE, ERNICBT 2T _XTomsEsy (NFFE) 025, FRERKSy (FoEICEEr 5
ZTebDZEEL, ABER WK BRENERIZ ST bLd) 2 TARER] Th D Fila 51,
TRED [F—XEFHIEH | (R THE Z S ICEREERF L. ok, AWK L1E, sIFAREE, Z42
RHERS, THIARE, BERNER EOEBENGAY, BIRY ERIZZD O bORIHFREREICE 5. EitHE
HANO TN, TIEEXS ), TETHER) , T OERICOWVWTE, FHEE O RO T
5.

JARI Research Journal (2023.3)



[ 7—2%&5HE ]
FGER X5y« TARIEER] IC X D2l EFE TRio 2 DIZ/sr b
- JEIR Y EER
- JEIR Y E#EERLSL
MEIR VR 2550, LFOO~G@DHEBIZHOWTENZ IVl b LS5 s 55t

v QO~®icownTl, EOMEICE T B TERS X VEGEREEE F L EFNES

v OFRERREICOWTE,  TEIR Y EEDA ] o8 it

O FHEAK (3 3% ; e /&G 1)

@ WREX (2 3% ; B EIRE EEERE L)

@ BmITEM (4 535 3605 WeEE 30 - 2B B mE - @y FAH)
@ R (3 43%8 ; — /Ml « B ELE 2 Ofh)

® FEAERFAT (24 77¥8 ; O R ~23 fe (1 IRefEIZIA2) )

R RIS : 2019 4E

HIG O L FH 10 o

3. WEBLUEE
3.1 ERYEREHOELERNR
(1) BHARRDER Y BELEROREMGRE L THEHE

F9°, BIRVEIRFNAE T A0, 1, EE, BREFSSINC, FIRY ER S JEIR Y SR O
EE % Fig. 11Z5t L=, Z2°C, [ SiERmEFmIc Lo TREND 24 FFEILINICTEL 2o Tz
A, TEE] SI3REERICEI > T30 HLL EOBEZET 5856, [#E) L1IRmEiwic L ->T30

HAMOIGR e 2T 256 2T

FHLEHERITEIRT 2,434 CTHY, ZDHH 96 1 (3.9%) NFIRVEIZIZ LD DO ThH-o7-. [FAlkE

2, HEEFEE 24,651 D 5B 283 1F (1.1%) , BEFH 316,557 1D 9 H 1,013 4 (0.3%)

DNEIR Y

HHAZC KA DTHoT2. RIKTHRS L, ANERIC L 5 A5mEH 343,642 4D 5 1,392 1 (0.4%)

WIEIR Y EEEIC L D2 b D TH o 7.

O Other than drowsy driving

= Drowsy driving

100%
90%
80%
70%
60%
50% 2,338 24,368 315,544 342,250
40%
30%
28% 96
1002 Lo 283 1,013 1,392

Fatal Serious Minor All
injury injury

Composition rate (%)

Details of accident

Fig. 1 Composition rate of accidents with and without drowsy driving

JARI Research Journal

(2023.3)



(2) BIRY Eesr A B DBEHRANBTEREE
SRR 0 EEE AR 0O, FHNAEORR RS Fig .2 123 L. JBIR 0 EEHEIC T 2 FiNAE DR
X, FHTFEED 6.9%, EEFED 20.83%, BEFN 72.8% Th -7z, [FEEIZ, JEIR D EEELIST
%, FETEBD 0.7%, BEEFHN 7.1%, BEHE 92.2% TH - 7.

OMinor injury accident
O Serious injury accident
m Fatal accident

Composition rate (%)
(6]
S
X

0% |
Drowsy driving Other than
drowsy driving
Accident factor

Fig .2 Composition rate of accident details with and without drowsy driving

PLEOFERNS, 2019 FICRAE L2 ANERIZ L 2 T X TORKEEIZ L, FIR Y EESEFLN 5D 5
FHEIT 1% BT, BEFE RN t#%%#Eﬁot =77 L, AW S aES T —
2L, YFERE~OEBUC L VIER SN D720, H Y FHEENEIRY EIETho72 2 L 2#fE Lo Fi LE
ﬁ@@%m%héﬂ@w.@£®%ﬁﬂﬁmi,%%Dﬁ%ﬁ,ﬁﬁxﬁﬁ(b%ﬁﬁ%):ﬁhémfw
LAREMED NS D Z & bR SN TR Y, JEIR D EIERF R OMEIL, AFEORERICHTEZ WAL H 5
LEZLND.

— 7, JEIRV EERA RN FENR 2 o8 LTS, JEIR Y iS5 EIR © E S LAMZ e T, 3
CRBIVCEERNE L, ERFRERDIAEENE WV ENRHLNE R oT-. ZRICHOWTIE, BIR Y &#Hix
WX DRIBEEDOLGE, RIANIID T U —F7p EOBERGREIEN I TOND Z R FHigicEH 2 &
0N, HEO—DLHERINS.

PLbZiE x5 &, JRIRY R X 2 8@ OFHIIE) D7 n b 00, FIZE S T-HEDR TR
FOEERITE L, 6 11 RASRE LA 20 |28 5, 24 ReREEHE$L 2,000 ALLT, EEFZ K 22,000
NUTIOBEEEZZERT S0, BIRVEHEFLEOMRITEETCHLEEXOLND. £ 2T, KETIE
JEIR D EHRIC K2R B L OEGFEYD, [EDX 272 RTANICK-T, Wo, EZTl BELENESD
Hri, sROMEPEIZONTELET .

3.2 RBRYEBGEBEHORLEKTOFMS T

(1) FEBERDIZE T LFER Y EGZEHOFEEHH
JEAR 0 B S, EDOX IR RTIANZEW DO AESD -, BRERXRSR] (2 /08 ; %%ﬁ%
FH S WEEEERE LIAN) ICJEIR V0 ERLIC L AR K OV EGE oM A LR L. (Fig.3) . 22T, ik
%@%%k X, "R BT — - vT v - NA 7 EORENABHEOMEELRE R LUS ﬁ (EF/N
JFEIZRB W CIREEMIC A FH A B OEIRERIHEHE L WD EEIET.
EEDﬁ%;ié%t$&@ﬁﬁ,%%@%%T1M¢u4&@,ﬁ%ﬁ%ﬁuﬂf8ﬂ¢@5w®
ThoT-. FERIC, EHFSIEE, BEEEiEE T 15 1F (5.83%) , BEEIRE ST 268 1 (94.7%)

JARI Research Journal (2023.3)



Tholz. ULORRND, FEIRVEEFLDO S D, K9 BPBEEEE LS THY, ThHD T A
NEHRL LIERRPBETHDLLEALND.

Fatal accidents Serious injury accidents
100 300
82 268
80 250
2 60 2 200
= E 150
Z 40 z
100
14
20 50 15
o I 0 | ro—
Professional Non-professional Professional Non-professional
drivers drivers drivers drivers
Occupational classification Occupational classification

Fig. 3 Number of drowsy driving accidents by occupational classification

(2) HFBITEMIZHITHERY EEREHROFREH

AR OFREX T L DT, F Y EEORENHEEIRE THLNENIDND OO0, FHik
FRAERFZEBHT THoT2ENTDN B, Fio, BEEEIRE NS LA EIR Y EisEi N L <, %
BUSO BRI X 58T R E N b0 EEZ NS, Z2 T, WITHN (4 258 ; %5 - BgEis
W EBEHM WY - wm B CEIRY ERIC X DT B L OEGFOE A EF LT (Fig.
4) . ZZC, TERWEEE) 21X, antoOBEEEE N TOESOT-DEEERBICEREL TV DHY
A, T EHEN (Fig. 4 TR  BEGERDINCNT-2) | LiX, YHEERZOEEEZITT
%I CEITT o84, Edh - @) 1, $5it~omEEI3RE, X TITRO BN TEiTT 52548,

TR X2 o By (B 20E, B - 11858, Fo4 7, B, 568, /&R L) clfrd a5
HEET.

JEIR Y JERIC X A AT SRR E, 5 T EEERR T 10 14 (10.4%) , #5525 R T 16 144 (16.7%),
W) @191 (19.8%) , FATHLME (53.1%) Tho7rz. RIS, JEIR YV Eizl X2 EEHHT
EEUE, 5 BREEEERT 11 1 (3.9%) , ¥55 : ZBHMNT 35 1 (12.4%) , @#E) - 8% T 51

(18.0%) , FAFHT 1861 (65.7%) Th-o7-. U EOFEENS, JFIRVIELRIZ LA TR LI OELESE
i, BAICLERT AR BEL, 6 BRRELZ LD N Doz, ZOZ D, BEEREC
FEHEEZNRE LIEXRZT TIEe, B0k - BERSOE WY, 2l s, O RT7A4N2X 5 BEW
IER AR R E LI REHE LD L b METHDEEZDND.

JARI Research Journal (2023.3)



60
5 50
o 40
g 30
= 20 10
10 ]
Business:
professional
driving
200
5 160
€ 120
= 80
40 11
O e
Business:

professional

driving

Fatal accidents

16 19
Business: Commuting to
non-professional work/school
driving

Purpose of passage

Serious injury accidents

51
35
] ]
Business: Commuting to
non-professional work/school
driving

Purpose of passage

Private

186

Private

Fig. 4 Number of drowsy driving accidents by purpose of passage

(3) HEWMIRMICEB TS ERY EELERDFEEHH
ED XD BRI L VOB Z/RD 120, sl (3 o — kol mnk - A
B2 OM) IZEIR Y RIS L S TR KO EGFROM e g L (Fig.5) . 22T, i)

JEIR Y ERRFLS,

SE, —RENE, EEHOTE, —fRENEARGE, iR,

ERIOHBEEE, [Zofftl) L3, BiE, HiE, #EEslezattOmoERZE7.

TEAHE - EEM) LI, i B

JEHR Y BRI X DTSRI, —E T 87/ (90.6%) , mE - HEET 9fF (9.4%) , €D
T O (0%) Thoto. RIS, JFIRY EERIC & 2 BEEFESEIE, —MET 272 1F (96.1%) , &
W HEIET O (3.2%) , £oMT 24 (0.7%) Th-otz. YULOFENDG, KRV EEIZ K DL

CRIOERGHFLD 9FILL LA —REICBWTHRELTND Z LR ghoT.

HEEZT T, —MREBIZKIT 2R EERALETH DL LEZXDBND.

100
90 87
80
70
60
50
40
30
20
10

Number

Ordinary road

JARI Research Journal

Fatal accidents

9
s
Expressway/
Motorway
Road type

Fig. 5 Number of drowsy driving accidents by road type

Serious injury accidents

320
280
240
200
160
120

80
0 40

272

Number

Others

Ordinary road

9

Expressway/
Motorway

Road type

L7Zhi» T, mdbam=e

2

Others

(2023.3)



(4) BEREICESIT2ERY BERERDRELH

JEIR Y RS E O X ) REIFETICZ WO A ES D20, 1 B D Lo s A R L
(Fig.6) . 51T, AU AL ELFRIRY EIEE ORH AR5 720, JEIR Y EERLIA O il f & 5
T5EEHIT Fig.7) , T_XTOAMERICEL AT LOEEFHICED 5 EIR Y EIROE & 2 i
w777 ciwLlz (Fig. 8) .

JEIR V EIR I X AT L OEEFEHIE, 12 B D 18 FREEICE <, RWT 4 KD S BREEIZ H &0
7= (Fig.6) . —JF, JFIRVEHLIMC L DT L OEEEKIL, MU TTEND 20 BRINIT TS
<, FBIRVYEERFHROE—7 Tho 12K 6 16 RO Y — 7 3R 6o (Fig. 7) . &R
WZBTHTRTOANERICL A CE LOEEFKICHD 2 FBIRY HEIEEEOFE1E, 23 K~24 K
DOHEZ D, 4 B~5 FEC Y —7 2 2 7=, Z Dk, QRN D 12 BREIITRVWWKETHR T2 L 00,
12 BB 17 RFEIZ S FOMEI L7z (Fig. 8) .

UL EDOFERD S, JEIR 0 S O R AR EIHIC OV T, TR E RIT 12 B S 18 BRI Z W b D
D, FAERIIREEENMET LT WRBHICE W ERXS otz 2O Z b, Ak, HEREZ & 51X
FOEMM»S RGNz, HHOREEOKFAE U ARHICHE N T S, JBIRY EiZl X 5 58mEi
DY ZTPRENT EN, KFEOREND AL NE ot LR T, JERY EEFE o8N %
WHEEH 2R & LR 2 U D & & big, R DR LW 14 BEaiE ORI b IEE S LB
ThdrEEZLND.

m Fatal accident O Serious injury accident
40
o) 30
o]
g 20
2w il
° EEoD OEoE Uadn =
TP YR eT PSS ILSESAIINRY
A O A N O A A N M N A N N D W
OO O 4 N M T IO O~ 0 OO0 O 1 N N
1 4 4 A 4 4 4 N N N
Time
Fig. 6 Number of fatal and serious injury accidents caused by drowsy driving in each time period
m Fatal accident O Serious injury accident
2,500
5 2,000
453 1,500
500 D D
o HEoEaed O D 0o
TP YR eT PSS ILSESSIINRY
O A A N N I S A A A A A N N M
O O 4 N M T IO O~ 000 O 1 N N
™ 1 v e e 1 NN N

Fig. 7 Number of fatal and serious injury accidents caused by non-drowsy driving in each time period

JARI Research Journal (2023.3)



mmm Fatal accident 2 Serious injury accident —O=—Percentage of drowsy driving

_ 2,400 6%
& 2,000 5T
£ 1,600 4 S
S 1,200 I sEapy 3 8
Z "800 7| = I 0o F 28
W gggogl gl L ineeamENVZ I

I N M < IO O~ 0 OO0 O 1 N MM I 1H ©O N~ 0 OO0 O 14 N M O

O H N ®m<Wom~ool Ll m

O O 1 N M < 10D ©O N~ 0 OO0 O 1 N N

I 1 ] 4 4 N N N
Time
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Safety of Driver Behavior in Pedestrian Rush-out Scenarios from Blind Spot Areas
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Abstract

In recent years, although the number of traffic accident fatalities in Japan has been
decreasing, the ratio of accidents while walking is higher than that of riding in a car. Looking
at the number of pedestrian fatalities by law violation, there are many fatalities that occur when
pedestrians rush-out from the front or rear of a vehicle, especially accidents where the
pedestrian uses the vehicle as a shield. Therefore, in this study, we first summarized the
literature on the safety evaluation of pedestrian rush-out scenarios from blind-spot areas. In
previous literature, the safety evaluation of general drivers using the evaluation index for
driving speed is not necessarily sufficient. Therefore, we conducted a driving experiment in a
blind spot scene for general drivers using the “JARI-ARV”, and clarified the current safety of

driver behavior based on the safety evaluation at driving speed.
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Fig.5 “Blind-spot rush-out” scenario

Table 1 Parameters for calculation of safety limit velocity

Parameter Value Unit
D :Deceleration 0.8 G
l : Length of margin 1.3/1.55/1.8 m
v, : Velocity of pedestrian 4.6 km/h
ts : Free running time 0.5 sec
v, * Velocity of safety limit 15/20/25 km/h
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Rear Crash Energy Absorption Characteristics of Hatchback Sedan Type Hybrid Vehicles
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Koji MIKAMI Yoshihiro SUKEGAWA  Keisuke FUKUYAMA

Abstract

Traffic accident investigations involving hybrid vehicles are increasing. In this
study, rear crash energy absorption characteristics of hatchback sedan type
hybrid vehicles were investigated through a full-wrap rigid barrier collision
experiment. As a result, the characteristics became quadratically stiffer in the
range of small deformation (0 to 0.25 m), which is softer than a conventional
engine vehicle. In addition, the range of large deformation (0.25 to 0.7 m), hardens
sharply and rises linearly. Using these characteristics, an energy absorption
diagram for hybrid vehicles was proposed. This diagram can be used to analyze
rear-end accidents of hybrid vehicles more accurately, and is expected to be useful
for accident reconstruction.
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Table 1 Specifications of Experimental Vehicles

Vehicle A Vehicle B
Length 4.390 m 4445 m
Width 1.695 m 1.725m
Height 1.425m 1.490 m
Wheel Base 2.550 m 2.700 m
Rear Over Hang 0.820 m 0.755m
Tire Tred (Front/Rear) 1.490 m/ 1.475 m 1.505m/ 1.480 m
Tire Size 175/65R15 185/65R15
Vehicle Weight 1200 kg 1226 kg
(Front/Rear) (714 kg / 486 kg) (749 kg / 477 kg)
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BT, [[—DRIEZ Ho Sl [ - O /22 1 & 2 728, FEXEEE DS 100 km/h A8 O/ Z2C 1) %
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Fig. 5 Experimental Vehicles’ Condition after Crash
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Table 2 Experimental Result

A B
50.3 km/h 50.19 km/h
Crash Speed 13.97 mis 13.94 mis
Vehicle Weight 1200 kg 1226 kg
Kinematic Enagy 117133.8J 119148.9J
Maximum Permanent Displacement 0.685m 0.659 m
Ratio to (Length / Rear Over Hang) 15.6 %/83.5% 14.8%/87.3%
Wheel Base Displacement (Left / Right) 0.18 m/0.29m 0.20m/0.80 m
1 Ey:Kinematic Enagy
E, ==mVZ%--(1) ) .
2 m : Vehicle Weight

V :Crash Speed

3.2. PR

TvT TR EE R Lo TE D VR Em _E oM ER K ONEE OIEEIZ OV T, FERER
CFC60 (T LD 7 4 WA EAT o7, Fio, EEPIZBIT 2 EMOBENEIZOWVTIE, B Y 72
H—rFy hv—27 DN, HEBHIEEN DN RV Eichsd 1 Safit L, SsED A TG b EH
WETE T (%18) HFioBE &2 L7z, Fig. 612, 71T v 7 EmmEERBRIC L > TEON-fE L
DEEE, 72 b OB OB RINT — & 2R

400 Vehicle A 400 Vehicle A
TE 300 Vehicle B = 300 Vehicle B
= 200 % 200
£ 100 S 100
@ 0 w 0
S -100 -100
< 0 25 50 75 100 125 150 0 25 50 75 100 125 150
Time (ms) Time (ms)
a) Vehicle Acceleration b) Barrier Force
goe
4 — = 0.6
: 5
£ 04 Vehicle A
[ =]
g02 Vehicle B
2 0
o 0 25 50 75 100 125 150
% Time (ms)
c) Hight-Speed Camera Analysis Point d) Vehicle Displacement

Fig. 6 Analysis Result of Measurement Items
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Fig. 7 Analysis Result of Force and Energy on Displacement
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Fig. 8 Analysis Result of Force and Energy on Permanent Deformation
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Fig. 9 Comparison of Energy per Unit Mass
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Fig. 10 Analysis Method (Linearization and Averaging of Energy)

RN S 8 % =R TR & FROE M GIENRMTE D L 918, FEUL LIZBAIEREH D O
TARVFZHEIES I 8 EIL, Fig. 11 IZ1ER L7 =RV XN AR 27~ 9. ERL L 7e =L TR Sy
AT, FEROFEm D HIER L2 ZHH L, UTO~@OOEHAHTIECH D Z & T, HFRELRDERIOD
BT xNFaeFHT 5 ENTES.

@O B U725l OE 2 = )L RIS OE & — B S E 5.

@ HEEE (EEHO—#H) 2T FRINGAROMR & —HEED.

@ ERLIEHMICHIZD, =RVFRNSMHDO~ ZA DL (BAEREHTZ) O LF) 22 LA
HED.

@ RLAEDLEMAERIC, EROEWMEE (kg) #HE L TEEzxLX J) 2HNT 2.

JARI Research Journal (2023.3)



Rear end (Unit : J/kg)

0 015 015 015 015 015 015 015 015
01 25 | 125 | 125 | 125 | 125 | 125 | 125 | 129
€ 02 2.1 2.1 2.7 2.7 2.1 2.1 2.1 2.1
%; 03 1.8 1.8 1.8 1.8 1.8 143 1143 1.8
é 0.4 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1
0 209 | 208 | 209 | 1D | 209 | 209 | 209 |-209
0.0 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
0.7 Width

Fig. 11  Rear Crash Energy Absorption Characteristics of Hatchback Sedan Type Hybrid Vehicles
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THZENbholz, ko DUBELKETHE, BX Y, AET—/L - BREA#E, EIXr T, Ny T
Ny 7 F7u— ROFBMIGR THOF 72 R 2L RO PR ICAE L, BE v BLONy F Ry
7L TR RV ENEL o TWNDZ ENbhoT-.

AR DERMIZE - T, B LB RV FWFFEZFIH L TNy TNy 7B X BN T Y v R
ORISR EZVERT A Z ENTEX. ZOZRAXWNSARKE NS Z ET, Ny F Ny s
B UMNAT Y y REOIBESRN (BEEEFR) O, L0 IEMHERRINT R LVXORMNARICR D &5
2B, SHOFEHOFHESCHE~DOIEHADBPFFIND.

S%OBEE LT, ARIFEBRLUZEGE R0 7 VBHEHAESS Ny TNy 78 2 U BIDAN O Hf
TEIR72 &, O EHE O = F L FWIVEFEIZ OV T HHRE L, MG LR b HE OB 2RI+ 2 LNy EL
EZD.
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Basic Research on the Effects of Alcohol Consumption on Driving Behavior

= = BEE 7 SH gE
Ryo IWAKI Yuichi FUJITA Tomoyuki YOSHIDA

Abstract

In this study, we examined the influence of drinking alcohol on driving behavior to detect
drunk driving from the a driver's driving behavior. We conducted an experiment on driving
under the influence of alcohol using a driving simulator, compared the distribution trend of
driving behavior with and without drinking alcohol, and analyzed how the influence of alcohol
affects driving behavior. The results indicated that the influence of drinking alcohol on driving
operation and vehicle behavior appeared in lateral indicators such as steering wheel angle, not
longitudinal indicators such as accelerator operation and speed. Moreover, a significant
regression equation was derived by focusing on these indicators and using multiple regression
analysis with breath alcohol concentration (BrAC) as the dependent variable. When the
presence or absence of alcohol consumption was determined from the estimated BrAC, with the
true positive detection rate set to about approximately 70%, the false positive rate was about

approximately 20%.

1. FL&®IC

B TR B3 2 18 B AL, 2002 FELIRE, SUE S D EICEEME ST 72, EREWE L LT,
BEKHOOEEEOS| X T, EEEOSIRIRL, SUEEEED (125 Cx) H~051HE A, BE)HE
HRis R B S 5E « fEROERR BEAEIR D Fak 72 R b5 S| Ox 5 & 22 DR T L a2 — ViRE (LT,
[BrAC) &4°%) OMUEEIE, 2002 FEDHEKEASBEDLEIZL Y, 0.25 mg/L 75 0.15mg/L 125 & Fif
iz, L L7, BUR CIIAIEEIROREICIIRTEE > TR LT, SEERICERT IR EHEKD S
BHAELTWLHRICHD.

P ER (2632 HEVEOEAMTE 2> 5 OXR & UC, FERAm@mE I, ORI ERRS (-I2BE 4 2 B i
HaEHHL L, RIEERGL REEOEA L - & R OMEEE BIZ, MERVGAHXT ba—L A U2 —ay
7B E O R A2 2012 4F 4 AIZRE LT V. ERFHEIICXH L TCORY A E LTE, 201145 A 1
HEV, 5N BATOIVTWEBORMGHT, & TH%%O SRR OREFREMEZEICINZ, FFRT V3 —/ViR
B L OGERERGTT 722, L Laer b, FEHBEHOMEERF IR 7257, 202143 A 29 H
ICNBIRF O TR AR i@ At R S EME R S TED LI H 11 RSB ARG 9 Tk, FEMH B8
HLOFEERRIRAE S BARICZE T b T s,

k1 —MUEEAN B AR BBYHEAFIEET  ERFIEEs
%2 —MAEEEAN B ARB BN TS
* 202342 H 10 H 52 P
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PLED X 5 i w2l E 2, AWFFE IS 1T 2 Bl EiR s ORME I m ), Z05 il L
CTHEMBEBE COMBEIZ L D EIREELZ T I L2 HMET 5. FEMEGTIX, 202244 A X0k
ITIN T 2B E AL ENNCB T 5, REBEREHEIC L EEE~OT Va— VT = v 7 RE
YA UT, 201145 H LV, EYH B EEEFEEF B TRFRIZY L a— UiEss 2 H L7z
Tha—LF vl RERCEBILEN TS, L LAan s, EREEEL CoORPIREARZ: &, BUR T
IR L COBITEEPMTE @MWV —RZ2ON T, RIANDETIVNIHEL I D525 0WEERHD.
OXIREFOL L, FEMEMZ XS E U-PEER 2R L T < 7201, Bl o K7 A o
HRERVECHL M 2 B ) O B 2 & T fa R 72 E R IE 2 Mg U C, TR ~ O B ML o T FLE 03 xR T
BT 522 LN TE LY — LORRE - BARKKO—2L LTELDLND.

ARFZEIE, 2O X 9 IexbRicm 7z EEREt & LT, FEMEmZRE L, BOEIC X 2 EiR R EOE
ZREN D O & FAEEIRFEORES E B & Lz, BARAICIE, T A S OEGERE Bl 258) 2 15
AL, SO0EA OB K OEWEEEEOMIRIZ LY, TORELE SN L. 728, il —ixis
ik AN B ABBE T ORET D2 VEE R/ ey ab—% (LLF, DS &i8d) CTFEh
L7-.

2.EEBRAE
2.1 EBRXMREMBIUVETEH

DS RICHBL L FEMER X, NAXA T LB LT v 7 ¥4 7 OREERESI RN L0 )
HFEREAEL D, ERGEENZ VMR LT, [Ty (12m b —THE6X2) | & L. Hiljt
TIDINT A—=21E, KM v 7 \ZBT 2BEFOWFEE © 2510, HiljEiE 11,545 kg, I —1BMEE—
A2 k9,700 kg/m2, [ OLME 2.5 m IR E L7z,

EATEREDIE, — A2 S HE B 2 HEAE 3.5 m O 2 B A AT AIEE O — 78 L OEAE K
LT, EOICEBOMET AL A BT 5728, HlE.OE~DONT] GERMEIED % 5 2.0% D2
BLIlCAY 3 2MH) Z#RE L. ZHUCLY, N RAERNDIRREBIZ L TYH, EfTTOHEEIZD LT 2L/ 0
A IZmN D Z & Ll dicd, EBRSMEIZIZHEBRNZHERFT 22D OEESIER RO Hivs . EBRS
FZiE, 80 km/h DEE ZHERE L OO HM BRI L Ae WK I ETT D L 2 HUR LT

2.2 FREEBSLUERSME

DS OFHIEE & LT, HEsE L s 2B &% 120 Hz O 7Y 7 EMCREI L 72
(Tablel) . F£7=, RT7A O, X /VEIE, piiBG 2R L CEE L7 (Fig.1) . KT A4 O
TV a— Vg (BrAC) OFHANE, BREFEMNO® Y L 0 4MEEE 0.001 mg/L £ CHRIE A BE 7R HiEE
TS D ALC-pico & V-,

FIRSINFL, FANCERNEOTH ESMOEHE (7 +—LhL Rartvr b)) 2457 30 025 50 1%
DO ATHE CREEE 2R A B 40 11 44 CHEEEIOME « 44.5 7%, FE¥ERZE 0 12.25%) & L7, EBRFEfRC, F#
RN R OZEMEZOWT, BAREBEIEET - ERMGHEHEZE I THER L, KR OKGRES @ 21-010) 28
BoN B FE M L.
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Table 1 Measurement data

Driving operations
(120Hz)

Vehicle behaviors
(120Hz)

Videos
(60Hz)

Steering wheel angle (deg)

Velocity (km/h)

Pedal operation (foot)

Gas pedal stroke (%)

Longitudinal/Lateral
acceleration
(m/s?)

Forward image of the driving

simulator

Brake pedal force (N)

Yaw angle (deg)

Face of the experiment
participants

Vehicle lateral

position (m)

2.3 ZEERFIE
Fig. 2 IZEBROFNEZ T, SINEITE, EBREBHET DR1IC, ENE « JEOBAR X OBEERECA

A DR

Fig. 1 Example of video recording

2TV, POERSOSMEZ 257, FERTIE, $200%E & bRiEO&R 22 s+ T, 3F DS

TOEIRZIT 7o, ETIFEGERNC 1y v ay (EfTkyvar ), gERIC2 By ay (BT

var2Brmy)

REL, £ty ia O TEIEICHES .

: Session 1 Session 2 Session 3
e'x-gzrai:l:% the - BrAC measurement LUT_Ch - BrAC measurement Riﬂ - BrAC measurement
c inki . DS( ki o 2 nking) ini
Byl - » (?{)S(b_ef)ore drinking) |# Drinking L] (?[)S\a_ftﬁr drinking) % Drinking [ ] gOS{d_ftt}\r drinking)  |# Finish
of Consent mn (50 min) mn (50 min) (30 min
- BrAC measurement - BrAC measurement - BrAC measurement
Fig. 2 Experimental procedure
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Ky arTlE, 1ESHEY 5 0REOETE 6 BIE Lz, &ETORI%IZIE BrAC OFHI 1TV,
Tty ar 2BLOETE Y v a v 312250 TIE, BrAC #Hllo 10 Rl E TICAREOME 24 2 5 =
L LT B, £BNEL Y, AMERNICES T a— L OB L RIS 575, BrAC OHRETZ 4512
KTHINNWEITHT-.

tvia VHEOBEICBWNTIE, Ta— U EOEIZREET, tyviarlikyiar 2 DM
DA T, #420.15~0.25 mg/L ® BrAC (' —/L 1,000 ml F2E) L7225 K9l ZHIRL, v =
v2rtyiary 3 OMOMETIIHBEELRE Uo7z, 277, BEEHE IR NnE S, 7T
a— VOB LOENS, 7 V3 — VREOHEEMZREHE L CRILZ IR L, ERFE B ZO0Sm
FEOYIMCHERELHIR L. RBEFIL, TAa— ORI - REEHHIT RV E 9 IENS OS2 s D
(B #FH], B, H74, TARLIE)) #BEL, 2 TCOEBRBINEIZFR —OR~WY 2t L7

EERER

1 BrACOETHAIFER

LN Z & @ BrAC OfER % Fig. 3 187, X, Drink1 i3t >+ 2> 2, Drink2iikv 23T
® BrAC OWV-H)fEE TR L TWA. By v a2 T 0.15 725 0.25 mg/L FBEOFERIL & 72> T\ 5D
2%, 2N No. 2 B X OV 11 134 T BrAC 0.25 mg/L % LRV, F722013 No. 7 (X7 /L 2 — /L OFREN /D
72<, BrAC ZHHl T& ednoiz. &6k v a3 Tk, 201# No. 7 Zf& BrAC 0.25 mg/L ##8 %
HEGEIRM E 7o TRBY, &25ME Ty a2 Drinkl) LV bty a3 (Drink2) OHFNREND
BrAC & 72 o7,

3.
3.

0.6
0.5

0.4
0.3
0.2
WU d Ul o U
0

subl sub2 sub3 sub4 sub5 sub6 sub7 sub8 sub9 sublOsubll

Subject number

BrAC[mg/L]

W Drinkl m Drink2

Fig.3 BrAC measurement results

3.2 EERBRELEREHICRIFIFEOZEDLM

BrAC ZEHTEX o722 E No. 7T Dt v a v 2 BN TF—Z ZHAWT, fEIC L 2 EIREER
B EE OB A AT U2, E AR T, EBIE~OERE ST OE —EBRE L LT, BERETXEO %
X e L.

3.2.1 FE{E$E4E

I L DB L LT, Ny R0 LD CARIEIR TEI A EIR R ECH M 28 & L CBllans =
ENEEEND. £ ITC, EIEEMER LS LT, N2 RAVAEE, A~ RVEEEE, 77 B R, sl 2EHE)
BL LT, ME, HHEPONODHBOEMIEE TOMEMN (LLTF, [HWEEA] &55) 2o
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W, ZNHOFHIER Z AW, SHEOF R THIEZ T 512H720, B2 5 DIEEZ AW CTREMICRE!
L.

FTEOFEL LI L7 —fl & LT, Ny RAVAEORSRYIT — 4 % Fig. 4 (277, KIZBWT,
$@%ﬁ(t/yay1)’%@L,ﬁ%(tyyay3)®%@ﬁk%<&01wé.:@;5&%@&

LHWBE L L2 D0, —ERMMENE (BRARE) JLoXxd (LT, [XEWNAEHEE Lid) 2K
wf,%ﬁm P 5 2 & TR ER AT, o, KEINEEEZE L L L, ZRENOREBND “&K
KB L R/MEDZE” & “TFFEFEHE BLF, RMSE] &42%) ” #%H L. DLEofEE{EZ T
TOFEAICTRH L, FHIEE Z L ORFRIEEICOW T, BRI RZ O TRE L. Eisg
B N RAABEE, A, 77 v EfER) ORFMIEEE, FBEERRED 0.6Hz~0.9Hz (25347 L Tz
Tl 10 E L, BEEEEE) GEE, HEAELN) ORMEER, B EEEN 0.3Hz FAE TH 7= 2
LB 30 E LTz,

sectionl
section2
section3

Steering wheel angle[deg]

0 20 40 60 80 100 120
Time[sec]

Fig. 4 Example of steering wheel angle data

WA DEBI TN RAEE~DEBENRKE N EBRATAZEN D LI L NIT2 > TS D878,
v RVEBEICE#E T AEREL LT, “ATT7 VT r b —" BXONY RAAEDRBEEIZOWT
HLIEEAL LT, N2 FAVAREDEIEIZHOWTIE, FFT X 2 EREOIHERNS, NT—2<7 kLD
B — 7 BB L O — AT ML O BFEFN 50% & 8 A 78k (LT, TEOEEE &95) 2/
mk.x??yyfiykm8~ﬁ,AyFw@¢®@6#é®%m IEBLIEEETHY, fEOREIC

, DNy RVEMERCTE R B 2 ERTPREND. —F, BELOENEECE— 7 Bix, 8E
%ﬁfiﬂ K 0 EIEERECH L D[RR ER EOBEN S b = }:TmH/EZ}:iﬁé EMTREND.
uﬁ@&mhﬁ%Tmm%2 ZEEDDH. B, BAREEZPERLUIZEEIC L 2 EEEZHA LT D7
SNE LIt T— 2528 r v ar 1 (BUERD OF— 5®Ii’31ﬁfﬁ$bfﬂﬁl}\|ﬁf®$ﬁxﬂﬁ T
71.
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Table 2 Evaluation indicator

Target

Content

Steering wheel angle

Variable indicator (max-min)

Variable indicator (RMS)

5 Steering entropy
.§ Centroid frequency
3 Peak frequency
g Steering wheel angular | Variable indicator (max-min)
& velocity Variable indicator (RMS)
Gas pedal stroke Variable indicator (max-min)
Variable indicator (RMS)
” Velocity Variable indicator (max-min)
é .g Variable indicator (RMS)
2 E Vehicle lateral position Variable indicator (max-min)
Variable indicator (RMS)

3.2.2 fREDHEIIHT HELMIEZERNDEDHE
E DA BRI A S FERE O SEE, R RFZE, RREZREH L, 882 L EfED » M OFFAEZE

DA MEA F HER &L O REREIC & D~ fE R % Table 3 1R9. £, A
MR NI B RFTRLTND.

Table 3 Test results for each indicator

FHKYE 5% THEGHHA

Mo drinking Drinking F-test Median test
Indicator - P {p value) (p valuel
mean std median mean std median \F ! . o
Stearing wheel angle _ ) )01 101
(Variable indicator{max-min)} 1.00 0.27 1.01 211 3.60 1.41 L
Steering wheel angle - ) - 0o
{Variable indicator(RMS)) 1.00 0.25 0.98 247 3.19 141 =001 p<0.01
Steering entrapy 1.00 0.06 1.00 0.95 0.00 0.95 p<0.0 p<0.01
Steering wheel angular velacity 1.00 0.23 0.99 285 413 1.26 p<0.0 p<0.01
(Variable indicatorimax-min))
Steering wheel angular velocity o
(Variable indicator(RMS)) 1.00 0.29 0.96 252 342 1.27 p=0.01 p<0.01
Gas pedal stroke N S . .
Wariable indicator{max-min)} 1.00 0.72 0.76 4.23 10.06 0.3 <0.01 0.22
Gas padal stroke - . . . n ;
MWariable indicator(RMS) 1.00 0,74 [I 442 11.07 087 3=(0.01 0.31
Velocity - .
Wariable indicator(max-min)} 1.00 0.76 0.86 21z 315 L.os p<0.01 0.14
Velgcity a . =0.01
. i P p=0.0
Variable indicator(RMS)) 1.00 076 0.83 12 3.19 0.39 015
Vehicle lataral position - o
{Wariable indicator{max-min)} 1.00 0.26 098 176 17 1,38 0.0 p=<0.01
Vehicle lateral position - o A
(Variable indicator(RMS)) 1.00 0.28 097 1.67 140 1,38 p=0.01 p<0.01
Cenltroid frequency ) ; . o . .
(Steering whesl angle) 1.00 0.24 1.00 094 0.32 0.88 2.01 0.0z
Peak fraquancy " o o e
(Steering wheel angle) 1.00 0.43 0.8 1.16 0,73 0,96 p<0.01 0.34
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FREDFERTIX, WTIOFEIEME & I iR EERZ) (3872 UETT & g LTIl ® 0 E1TH
KEMDolz, FRERETIE, SR LEHEHY EOMT, LFOMRIECTHERENRD L.
N RIVARE (KN EBEE_foRK-f/)h)
AN RV (XENZEENHEEE_RMS)
ATFTY ey hae—
N RVAEREE (REINEBEEE &oR-&/h)
N RVAEREE (KN B EE_RMS)
Hm AN (KN KK/
AL (KREINEBfEE_RMS)

. OB (N RVARE)

R DR X D AR O i, BB/ L & B L TR D 0 IRV T, N RILVAE, N Kb
I, HEAENOXKBNEBEE cREL 2D, AT TV 7y habt—, BELEEE O FLA
FE) Tliha< eotz, KENEBEIZE T, B &> CGERIEEE/ENREMEE 720, TERBENKEE -
ol BICEY, BENRKELS oTnD EEXLND. FLEAKREKTIEE, SRIEOFETP-L< Y E L
N RIVEMEIZ 72 o T2 720G 220, SHICAT TV 7y bub =8 Lob oL Ens. £
ITHONEWME TIE, THGERIECIX, EROBIICK L TEIEEftE T 2N H 72 EoHELH D,
REIC L DI BE DR TR O T DB S 7.

3.2.3 HEHOEEICLLITEBEEDOHIADOHA

RIS EC B I R EIRAE &2 W T2 AGEIREE OB TiE L LT, X0 EREEREISEWSGEIZISH LT
< 72DITiE, BMOEE IR EEOBE CHEOA L HRITL 2 ENNELEZ NS, £ 2 TARIE
TIXEE ORI X 2 80EA O HIBNZ SOV TG L 7.

BEOFREEC X D B A O HHNI X EEIR 08 2 V7=, BrAC % HAZ%, Table 2 (2% L7-3Fli4E
Bl 23 AR e LTz, BERIFRRZ AW, fifiZe LEfTOT — & 2 - BrAC OH#EEE &, filid v &
TOT—% % M- BrAC O#EEE AR L, SOEA O HBIEIZ W TR LT

(1) EERBROFICEIFI-HRALTHDOEE

F T EER AT OMAEEIC 2 IR O S E & 90 U 7= . S AR - O MBIRED m WA,
HEFROBRBO AR EL 72D, HEUFRIEEENELS oo TLE I 2 (ZEIMLEM) , DT
DOFNEZ VTSR A SE L. ®EICHZY, KEE GHEE) & BrAC (HMZEH) Lo
BE <, M OREROMBEMEWEEZEET D Z 2 HIE L.

1. BrAC & #4545 & OFEBIRBOMxHE 2 ia (Fig. 5 &)

2. BrAC & OFHBIREDY 0.15 UL EOFEIEIZ T, FetEM ORI 0.7 28 2 et 4 fiit L, BrAC
EOMBRED R bR WEIR AR E LTRIET D, S OITEE LI L OFERE 0.7 22 5
FRE AR 5. (HBIFREL 0.15 1% 100 MO T — & TOAMBRE A & & HET D EREN 10%
A OME, FHREFRER 0.7 1X— AR FEBIBIMR & S B k)

3.2 CIBREE IR SN IBEZIRE, RSN HEREICTC2ORE A ZE T 5.

U bo7at 2%, BrAC & OFHEMREA 0.15 L EOFRFENELS 725 F TV IR LIRS 5. AiED
R E W CREA I K DA B ZENED DI HENRE SN TWRWES, TOMHBIEIZ YW TR
A A I XD HIBER RS D 728, A E L CRET S.

S OIZHHBIRENIC L D EERER, ZHEIRMEOMRE 2R T 2IE CTh 5, fatEM O VIF (Variance
Inflation Factor) Z#HA L, 10 28 2 722843 5.
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U EDOFEICTEREIRZE M L7 25, LLTO 4 SOEENEEI N, 70k 4 DOIEERT
VIF i~ & 2 A, VIF>10 L 72 251370 <, A o L EIEoBRIZ R nWEE X LN 5.

Ny RV (XENEBIFRE_fRR-H/)

ATFT YTy b —

W (X EANAEERE RMS)

HOEEE (N RVAE)

0.50
0.45

0.40
0.35
0.30
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0.10
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0

= = = = = T
[ o, a = = = - 1 5 < < 5 2
] Se =] 3 2 = a2 - - 2 2 e =
Z% . = = T =q =a L) i) e T c® =
w2 W o s 4 = 2.2 22 5 5 =] a4 T =
Fo] =] @ il o =] S5 2~ ES g2 22 e ol
£ E= 5 o I} = hE= e =z = 3 b o= g2
EUE 22 = F El % w = = - s L o= 25 2z E
= w2 5 a0, B TEE |= 2o E 2oz 52— a2 = o R
coE c o= @ I =1 o 2 o a = S| =® - == = £ - b
Tm T Emm = =] m 2 am .z a=in 3Ex g:g 53 E = 2 E L=
= o= in —m = = @ - 2= - = o= - T
t=a@ LE= n s 3 T O R oE= o2 g ] 88 E a5= E£E x @
m=zkE GEE g 23 G=E Az B == g 3w £ 2 EE
hEE nZkE £ B 15 =53 =5 ] L in
E= = &} 3 & el

— — L= . — 2= E 2= ——

w2 E =E 2.5k
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H=E =k

wm == L Iy

Fig. 5 Correlation coefficient between BrAC and indicators

(2) ERFDTOHER

BE U7 fEIE 2 3B A%, BrAC = B L L= ERBYF O &2 EhE L7z, EEUFONT TH LI
T IalR AR, BB A HS L OVH A FERE L U 7= ERR 08T TF D R R R AR 2L, 38 L OV VIF
A& £, BrAC OBLANE (328 CEHAI L 7= BrAC) & H#EEMEOEAIN A A XIZ s L= X%, Fig.6 12
R KIS %Héﬂfwéiﬂa“ﬁw&mMﬁCmm)iOSST&ok T2, BHON-ERF
RKOFEMEZ DB L VR RER, p<0.01 &b, AEZERAEFEO L. 512, BrAC
;ﬂbfﬁﬁwuﬁa(ma%)@%@%xiéh@ X, N RVAE L HREOESEEBLRATT
Vo7 hrbe—ThoT.

Determination .
coefficient 0.38
0.8 -
-
< 07
> *
X Partial Standard partial ©
Indicator regression regression F-value p-value WIF > 06 -
coefficiant coefficient E -
T 05 : N
Steering wheel angle e * Iy
(Variahle indicator(max-min)) 0.018 0.254 17.238 0.000 1.278 = *
3 04 - LR 4
. pe S SO
Steering entropy -0.757 -0.357 31.815 0,000 1.022 < 03 - o, ¥ 3 .
o &4 o0 @ i’ M
* ¢ 34 *
0.2 g %, o go 0
Velacity 0.020 0.298 17.386 0.000 1.305 ' 182 4
(Variable indicator(RMS)) : : : : . s s o+ o
0.1 4
Centroid frequency + M M
(Steering wheel angle) -0.026 -0.041 0.424 0.516 1.022 0 T T T Y
0 0.2 0.4 0.6 0.8
Constant 0.892 45.058 0.000 BrAC (observed value)

Fig. 6 Result of multiple regression analysis
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Bon-EREIFEHWT, iR LETOT —% 2\ - BrAC OHEEE &, BlEH Y EfTOT —
% Z W= BrAC OfEEEEH L, 1Bk Lzt 2 N 27T 4% Fig. 7 (ORT. #ilR LETOSAmN
BrAC0.00~0.25 mg/L -T2 5346 L CW D DIkt L, il H 0 17D 554128 BrAC 0.10~0.50 mg/L (2
SHLTEY, Sl LETOT —% COREHRA & il dH 0 EfTOT — % TOHEEHPENEE L7,
ZOEMEE, EBTEE L TO AW HE b O TEESH Y LHBISNTLEY 2 & &0, KiER
Ze O C L R BSOS BN E ) DG 21T O AR A 2 B 2 L AR LTV 5.

®m Mo drinking ®m Drinking
040
Sy
5 035
[
o
23 o030
IEU
®
5 0.25
g ozo
3
=y
o M4
E%J._b
2 L
RN
[a1]
= 005 I
. 1 ‘I -
& | &9 8’8 & 8/ ® 3 4 &8 @ &8 &8 =B E
T
& 8 & & & ® = ¥ % &8 @ &8 &8 =

Predicted value of BraC

Fig. 7 BrAC Distribution by multiple regression equation

BHEFR AW BrACHEEDORE R, 1B L7 A NI A0S HEBENEE L TNDHZ &b, H
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Preliminary study on compensatory behavior for driving with eye disease (glaucoma)
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Abstract

Japanese statistics show that one in twenty people over the age of 40 (estimated about 3.6
million) have glaucoma in Japan. Previous studies suggested that glaucoma patients
compensate for visual field impairment by eye movements. However, there are only a few
studies on such compensatory behavior. In this study, a driving simulator experiment was
conducted to understand the compensatory behavior of glaucoma drivers, especially their eye-
gaze behavior. Eight healthy elderly drivers and five glaucoma patients participated in the
experiment. Gaze behavior while driving was measured under various traffic conditions. The
results showed that glaucoma patients had a higher rate of gazing to the left side in addition to
the front, in several driving situations compared to normal elderly drivers. Compensatory

behaviors of glaucoma patients are discussed in terms of their eye-gaze behavior.

1. [T &I

H Eh B EER TIRFRE, W, BEE V) —HEOBEEN —RICAE I TWD V. FRENEH 5 x5 & 5
WL, TOMBORMR L ABfRT D EE/MBETH Y, EIRICB T BAITHREERICE D & ZANRZN
EENTVWD 2, BRI 1, IRDME X 7 R A I ~Mas LIE RSN D Z & THDH. Len-
T, IREBIZ K> THRRBICM O 0OREENEL D &, FREA~EREZ KT TIEND T3 <, b, #E~
LEEE KT L, RBHEBICEDLLRENESSND.

BB E D U DRED—DITfNED B 578, ZIaRETFHAEIC LD &, 40 mEL Eo 20 A2 1 A
TER 860 T N) DERNBEICHEE L, Mt & & HITHEREN LA L TnH Z enHESNTEY 9, mmbn
HELENIZB W T I HIZEBE OB EE S L. FENEOIERIZIE, Fimiko BRI X0 1Rk 725
PREPIRAE, TS R 2 ZeWEaPH (R 00) WNEL 272 POMRBFEENSH 5. ENEOFSE LT, ERD
HATHREAR CTH D Z &, [BELAJE P O E 23 el 1974 81 & TER 7240 5 72 DITH MK T 239 TIEBiiiz <
WZ &, AR CTHBPEEOEITIZCEN S 27 DICH IR CHEFEE LM A5 Z LIZL > THFARICEK
WTHEFEEZAHR LIS W ERERHITFoNS.

PR EIZ LR 9~ 2 (BT [R5 & BB O IERRICBI T 2 BT T, SRR EIE CTh 5 1% & Al FrllR
DEWNWZ ERHEINTND 9.9, VI 2 Lb—XERIZBWT, 2RO EN LV #ET L TV D% R
B & B 5 m e O FEE A 790 TlE, SIFEEENEWVIEERRY 27 BNEmhorlz 0. —F, fk
WREIZIER L TV D R AN, BEL TW WG B 7 A NITHAT, ZRBHFA~OBEBEENMENT &b
WMESNTWD D, ZHIZHOWTIE, ARITINEZ SI2pE 5 BEREIR TS UC, BIGRIC TE+ 2 THiElT
B 21TV, EROICRHE GREFER) BAETRWVWEIIATEIL TS Z ERHEINTEY 89.9.10, &N
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BEIZHBE L TWD RT A NZBWTY, KM, 2, W, @EFREREY, SdiER 72 & ORBUTIE U CiEisis
ZRET DAEITEN AT O 2 & T, RBHEKA~OEBENME -7 B2 .

Z 2T, MEITENC OV TC, Michon!D 3, BERERFIZIERR 28T D &\ o T2 iEEEE I BT D E A T
AT ), BTN E O EEDIRILIZ W T, S OFIE AT 5 & W\ o T IEER TENC B D HlifE & TRk
HRifE) & Uiz, ko>, &M, 28, W, @SBRI, mdiEm 7 & ORPUDIG U CEisg s 20T 5 &
S T AEITERMSEOME & S 2 5. —J7, BIRRMEO—>o L LT, HEimlEoFE oIz, HEBEhNdH 5
EBZOLND. HNRETIE, SBEIZ1ThT — 8% BT 7-5E8121E, ToM, RIS WHEEAE £
el 5. E07), FBBEIZITV, RIS WEFAARE EVFTRWE 21T 52 & T, EIERICBIT S
RKE LR 2R TEXAMREMEN S D L EZBND. 20K ) REBITENC X 2 iETENCOW T, N
BRI, BEE LY LEGRIGEET O v — RRZNn 2t snTng 2. oy br— KL,
B D EIR S DR OERSA~OIREKEE O = L TH Y, ZOIREEE§ 22 b LARRBENC L 0, HREpkEE
FELTWDI LRI 12, 20X, BARICRERE L KT A4 \OEIRIZBIT 2 MEITENC D
W DRSNS SHIAD TWA S OO, FEELICHIT AREOKE S % 5 HHE, T70b LI TE)
WZB L CTHITH BT 72 > TR0,

HENEEOEERE, W2 A 2 ISEROZZERIMAZE L, BTEORVH LOEITHEOREILEELZ FHIL,
BRI DOLEAITARZ D Z ENEE L EZ 5ND. 20 K9 BRAZ@ROZEIcx L, fENEICREE L TV
BHRIANBED LD ITHITHIEZ L TWENEHLNNZT 5 T, mNEEZE S - B ITx L,
HERAD T RN, AROE EEIR R Y AT AOBRGHIEMTE D LB 26N 5. & 2 TARZE T, HiFeY
HHE D —>TH DEBATENCE T 2 FHIICHFTT 5720, FENBEICRER L RT A N EfE & K7 A
N & D H B EERRF O SR TEN A i LT

2. EBRAE
2.1 EEBRZmE

FERBINFE, BHEIICHZEIE L TWD R7 A4 3E L, SNEIZET 2168 21T > TR WM &l
8 4 LIFNIEICHER L CWAHEE 5 ANERIZBIN LT (Table 1) . @5 &ilnE O EFHE 2T 572
WIZ, AR 13) MR LIEAZ ) —= TlEZFEm LIz, @ EhE 84056 1 /ICBWT, Ak
EOBRWDHER INTZT20, OSBRI LT, RENBEERE OWIFREEE 257292, Humphrey ##
LB R AT (Carl Zeiss Meditec, Dublin, CA) @ 30-2 7’1 7'Z A& W, EAFIRTSHL 30° O
PO AR DI 2 E Lz, BIERR LV B S4u5d MD (Mean deviation) (%, B 2ROYEERY72
BEKTFTOREZRLIZLOTHY, MD BNEADMHEIZ/2DIEFERBFAAROBEENEITL WL Ea2FL
72. MD % B WO IER O 57l & LT, Anderson 70¥E03 0 5. Z O4¥ETIE, MD Nk & &
12-6 dB LA L2401, MD 2R E $12-12 dB U F2%H, EHo b 2nGaahliEflEsnsd.
Z D53 E M TR R RS OFEIR A2 1 - i - RN ST 5 &, REBRIZSIN L -k IR EE 1
2 THHRANE TH - 7.

728, ARTH D EBRANE KL OLEMEIZONTIE, TN — YA BARBBEFFERT (JARDDED
HEBMGIEHEERITTHRHEL, KBE2G OKREE £ 19-024) . FEBRBINE I L, FEBRIEHpZ, 1
Ta—hRarty Nl ECER L.

Table 1 Information of experimental participants

MD (dB)
N Age (year) Driving record (year)
Better Worse
Healthy elderly person 8 68.9+4.2 48.845.7 — —
Glaucoma patient 5 61.6+11.9 42.0+11.0 -4.65+3.12 -13.13+7.46
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EATERBE Ol L ONEER TN OFHINCIE, JARI Ty OFEBRERE, 2HMHEE RI9A 7 v Ialb—
% (DS) & . YandhiE L, 360° DAY U — 2 6 ShEhRIEE Mg & HEART ¢ 288 L Tz (Fig.l) .
KT A NA~ORRERDP 2N ORMIEIN D120, ERBRE~OENED G ONLEETH -T2,
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p

Fig.1 Configuration diagram of DS

RZ A NOEBATENOFHANZIX, 74 ~—27 L a—% (Fig.2(a) : NAC # EMR-9) % H\ 7=, 4i%dtE
IZE 0, RIANEIHON R (B 62° ) [CEMSZERZEE (Fig2b) Z2R&EL, %425 K7
A NOERENG OFH 21T > 72

Gaze points

(a) EMR mounting on the driver (b) Image with overlapping gaze points
Fig.2 Gaze measurement

2.3 ZEEREH
EERGAFIT R D 9N E — L DETREL L, 1 OB ME N T TOE(TRE 2 KR+ 52 I0E N
\CCHEBRAZ I Lz, FEREM LR ETREOREICHT-->TE, BRI NRNOZEFRTEELSE

2, FHEDFE LG WA RS L Lc, BRI ,x@%t$&#ﬁ®¢f,kﬁ$ﬁ$&®%é#w
AR & D 19, 2R e Lz, ARHEmOLLBEAETHEKIZOWTIE, ZHETOMNEND
Eﬁﬁﬁﬁﬁm%nwtw,ﬁﬁ%%ﬂ%kbt it,tkjﬂ/ﬁi LA A ATTRSS O I St/ )
KREDOENOSITEORO L% 10, EHEICIS T 2 T8 OREMTARE S O 8 BEARM O RFix, #EWT
%mmw%u%v%ww.:ﬂ%@ﬁﬁ#%,%%fﬁﬁ#éx@ i, A 1 EAROBEMRE S L, E
%%%(%%,ﬁ%ﬁ)%i@ﬁ%@%ﬁmﬂ(ﬁm*ﬁ 8, H— RL—)L, i) Of%EE2HR
AW 9m L Lz (Table 2) . 9#5iZ — AdH7=Y 2EETL, EhEFIXERSNELICT V&
NI
9 &M RTUTBWTC, BIFICHITEERREE L, 2M#F 21T 40km/Mh TETT D X ICEHE Lz, AHHEN
MkmhfiﬁbtB—@ﬁﬁk%ﬁﬁk@ﬁﬁﬁﬁiGO@f%ot.%M%ﬁfﬁ”ﬁﬁﬁk%<iﬁ
, INT XN O ESTRER A3 T X Zeun e o, Eﬁ@ﬁﬁﬂ4ommh%€zé AT, oYU
ﬁ%ﬂmb,ﬁﬁ@m<ﬁ%&wio L7z, 72720, 2ECE MEELR Y Fia R - ShnL o icise
HIRAZT 5] IOICEFB LD, EE@@fﬂ4ommhgﬁtﬁw& ZNZOWTIE, BINE N4
HRDT= OB E W L7z b D &AL, SHEOFREE (FHIM 2 EEN) X Thkeholz
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Table 2 Experimental conditions

Experiment condition

No.

Road shape

Road facilities

Image of driving environment

Non-intersection

Pedestrian crossing

Pedestrian crossing +
Traffic signal

Guard rail

Tree-lined zone

Crossroads

Pedestrian crossing

Pedestrian crossing +
Traffic signal

T-junction (R)
:%Connection with a road
to the right

Pedestrian crossing

T-junction (L)
*Connection with a road
to the left

Pedestrian crossing
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2.4 EERFIE

FEEY H1E, ERICETAHAB LIS 7+ — L Far o NEBO%RIC, 8 ET L KEETE £
L7, EBRBINE 1 4 H 720 OB ETREITH 10 43, RFEETREMIL 9 FKMFEHLE TR 35 5 Th o7z
EESFRE & U, A1 RO TETHGER 2, BT 2 HEmIGE L CEET S X ICH R L. FI4
AIZIFBLSEICHE 2 0 152 8@ COERITEN 2R 5720, WEHR W B AT ) KO8R L. &
ITHIZR RO BN R O NG ERERBINENL O LER S > T2HA101E, T ORI TERE
wrLT.

2.5 FHEAE

R A RORBITE ZHEST D720, HEAOICRE L Fig3 loRkT 4520 7EBLOWL—L T —,
ZOMDTY T EXGAT, A O BREERE R Z G L CHERBIE 2k, 7ok, BREOFH A XX
IR LT, TR, SRRSO Z RSB OM B IZE#ET 2 111 m A (40 km/h T
EATLTe%E, K10 B0 206, REARERONBIERICEET 5 E TOME L. 72720, HEOE
FEOMBHERE DS 70V 1 &, HEAIERE OB SR E SN TWDEM 4, 5 TlE, RERSIERD
MR 2 b SO ITKRE 28 ET D 2 ENTE RN, &M 1, 4, 5 UAOEMO AT IXEICFE Y3
HALEEEE AN G L, ZOXMOT —2 258V, T70bb, EBRERTH 5K EZ RO
HEE ORI O EITERE (ERSCEHIE AR E) 1X, T X TOFHRETHR—ORETH- 7.

B LEERBIENS, 2IE L IEREIGORbmVWY 72 L. ok, BHBEIGOR b EW
T YT EDEN 10%UNOT ) TRHH5HIIE, Tno0x ) 7 HEREIEGOEWT Y 7 & LTHITIC
LAY

- ort (Loper/sky)
il

5 Il r Right side
ront (lower/road ah

Fig.3 Area in front of the driver

3. HERLEER

3.1 BNEBRELRESHEDIRINEGOSNER

BEBREFMICBT D, =7 2L OEREIGOVEHE L EREIG OV U 7 Z ik NBEERE I L O
EEE BIC Table 3 12F & D7z,

TR B OVEREIS D@ T U 72OV T, RS (Table 2 110 No.1) , HE — Rl 44E 514 (No.2)
HK — BRIl AE 15 BHES 1 (No.3) TIE, 1E & EMOEREIG R ENoTz. —F, HEE—T—RFLr—1
% (No.4) & BB —fH 50 (No.b) TiX, EEOFEREIENEmN-T-. £z, HFK —HWrE S
(No.6) & 7 — R ANE +15 BHES I (No.7) T, Bl & ZMOFEREIGNE -T2, TTEE F)
—BEBTARE S (No.8) T, IEmOEREIGRE LS, TFHK () —#WidaEss (No.9) TiE, Zfo
HAREIG N E - T

R ICB VT, TFE (£) —HFANESRME (No.9) ZFR< 2T OERSEM CIER OEHEIEG H
oo, TFE (B) —BsESt No.9) T, AMlE EfmOEREIA R mN-o Tz,
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Table 3 Average percentage of gazing per area and areas with the highest percentage of gazing

(a) Glaucoma patient (N=5)

Experiment conditions .
Gaze ratio [%] . .
No Road shape Road facilities =Areas with a high gaze rate
. i
& Left side Front side Right side Upside |Rearview mirror| Other
1 - 36.5 + 26.4 | 42.8 £ 28.1 | 10.9 £ 8.1 0.0 = 0.0 0.1 +0.3 9.7 £ 46
2 Pedestrian crossing | 34.5 = 10.6 | 39.7 = 9.3 199 £ 45 0.0 £ 0.0 0.0 £ 0.0 59 +54 Left side,
Pedestri i Front (lower/road ahead
3 | Non-intersection | Coooan CrOSSINE | 069 4 158 | 32.9 + 15.7 | 17.6 + 105 | 12.7 = 172 0.4+ 10 |9.4%66 (lower/ )
- Traffic signal
4 Guard rail 269 £ 254 [ 559 +£298 | 7.9+74 0.0 £ 0.0 2.2 +26 7.1+18
— - Front (lower/road ahead)
5 Tree-lined zone 28.1 £21.3 | 44.0 £19.3 | 1565 £ 9.1 0.0 £ 0.0 3.5+ 4.2 89+ 19
6 Pedestrian crossing | 37.7 £ 14.7 | 36.7 = 15.9 | 21.0 £ 8.0 0.0 £ 0.0 0.0 £ 0.0 4.7 £ 4.7 Left side
Crossroads Pedestrian crossing ’
7 . 31.0 £ 19.1 | 30.7 + 14.8 | 16.9 £ 83 | 17.7 + 12.0 0.6 1.4 |31=*36 Front (lower/road ahead)
- Traffic signal
T-junction (R)
8 Connection with a road Pedestrian crossing | 26.0 £ 15.2 | 41.3 + 19.7 | 27.1 + 8.3 0.0 £ 0.0 06 +12 |51=*38 Front (lower/road ahead)
to the right
T-junction (L)
9 3%Connection with a road Pedestrian crossing | 46.7 + 10.7 | 33.3 £ 13.7 | 14.9 + 3.6 0.0 + 0.0 0.8 + 1.7 43 +22 Left side
to the right

(b) Healthy elderly person (N=7)

Experiment conditions
p Gaze ratio [%]

s =Areas with a high gaze rate
No. Road shape Road facilities - - - - - - .
Left side Front side Right side Upside  |Rearview mirror|  Other

1 - 12.4 £ 4.7 69.8 = 10.2 | 10.5 £ 7.0 0.2 £ 05 0.4 £1.0 6.8 £ 5.4
2 Pedestrian crossing | 28.8 £ 13.0 | 46.9 = 16.8 | 22.1 + 5.8 0.0 £ 0.0 00+00 |23%23

. . Pedestrian crossing
3 Non-intersection i 17.0 = 14.6 | 49.7 £ 19.2 | 135 £ 12.6 | 17.6 = 135 0.0 £ 0.0 24 + 37

- Traffic signal
4 Guard rail 219 £ 16.1 | 56.3 =179 | 14.3 + 89 0.0 + 0.0 0.0 + 0.0 75+ 7.0
5 Tree-lined zone | 24.7 + 15.1 | 56.9 + 20.6 [ 141+ 7.5 | 0.0 0.0 00+00 |[43=*49 Front (lower/road ahead)
6 Pedestrian crossing | 33.3 £ 11.0 | 46.4 = 14.0 | 17.6 + 7.0 0.0 + 0.0 0.0 + 0.0 28 1.9
Crossroads Pedestrian crossing
7 . 165 £ 7.1 47.2 £ 16.5 | 13.4 + 8.7 21.4 £12.0 0.0 £ 0.0 1.7+£24
- Traffic signal
T-junction (R)

8 3%Connection with a road Pedestrian crossing | 31.6 £ 12.8 | 41.7 =+ 21.1 | 24.9 + 10.2 0.0 = 0.0 0.0 = 0.0 19+ 16

to the right

T-junction (L) Left side,

9 3%Connection with a road Pedestrian crossing | 35.8 + 12.9 | 42.3 £ 175 | 19.4 £ 7.1 0.0 £ 0.0 06+16 |20=*17

to the right Front (lower/road ahead)

ULOfEREE DD E, H— FL— LR HIC K - THIE & BLENDEES L TO DAL, fRiE
BE B LU S & IS, Em~OEHEEIS N E D -T2, —JF, 2T D OE BB A 720 5HE 12,
TR B (X @ AT, BN TEMOFEREIE WSRO NTE. 202 &0, fk
W B & 5 il ORI 35 1T 2 M TEI O RIS, BV H D RN RSN, 20X 97k
BRRATEN O R OIENBE U BB O —2lT, FNBEEE IIMIETE & L CEmMUIMS b B E 217 -
T-AREEN DD E B2 BILD. FRCEFFNIROH L EA%A LRI, ARNCH L THE L OWEE 72
FEEEST <, B2 E CORBIFRIDENTZD, LEHRA~OEBBENNE holomREER S D LB X DD,
fth 5, OB KIBEH D 72D OBRBITEN TH - = REME L E 2 DD 728, {REFREERN & AR TENC
DT, FEMRREEDRMETHDL EEZ LS.

PLED X 91T, fNREEE L mE ORI TEIORMIE DR R SN b 0D, KIFZEDS N O
VIEL, FENREERE OGN ST L0 b 7 EE <, FROEWVDTRITENCRE LT H
HEBZOND. BT, HEEZMEDO Y A7 E2ME, 700 EORREMRIZH L THEUE TH 502D T
HFHN TE TN, BNERE O U 2 7 ESZ N E <, HAABEIZIERICITo AT b B 2 bl
L. L7zho T, REFETRONI-BBITEI O RS, FENFEEE R OERITEI CH 200, HitHfTEI T
HDHIPENITONTIE, SHRLIFAENLETHDL EZZBND.
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4. SEDFEE

AWFFETIE, FRNREEERE L EE SIS & ORI TEIORMIOEVNR RO D AREEN RSN, LML
DD, FEOY A7 EZEORMEIN BN TE LT, T—2Hb D0z, 5%IT S 57255 LOYEFEI M
JCERT — 2 BEWOT L & BITHFERS Y A7 B ORBE N LIRF 2T LERH DL LB XD
na. £, EROETHEIL, FITHEAROD THORBSINEBFELRZVRI TH S22 &b, o
R (BE EOBTECEEHEEN 72 L) CORBITEIORR D2 LERH D EBZZ LD, I HIT, FHEn
IR EBE S D 2 & T, MO LAMTEORABN A T L/ ERSHH 19 Z L, HAkE
BEOTBITEOREATET DL L b, FU AZIZONWTHHERDIAAEREDH Z LT, EMIZED
HAKI 72T R 20, @SR EORBICTHFLG T L EnHEL EEZE 2 bRD.
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Effect of Braking Delay in Pedestrian Accidents on Collision Velocity Estimation Accuracy
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Traffic Accident Data Analysis for a Revision of the Method for Checking Equipment Designed
to Curb Acceleration in the Event of Pedal Misapplication in JNCAP

AR s =2 BEE? i —#pe
Ryohei HOMMA Takashi WAKASUGI Kazunori KIKUCHI

Abstract

The Japan New Car Assessment Program (JNCAP) plans to add an evaluation for collisions
with pedestrians in the equipment designed to curb acceleration in the event of pedal
misapplication, from April 2023. In this survey, in order to determine the test conditions of the
assessment, the actual situation of accidents with pedestrians was investigated using Japanese
traffic accident statistics. As a result of the investigation, it became clear that a typical accident
is when the center of the front end of the vehicle collides with a stationary adult pedestrian. On
the other hand, since the actual situation of accidents regarding the orientation of pedestrians
has not been clarified, a method of the vehicle approaching from the back side, which is difficult

for the pedestrian to notice, can be considered.

1. FL®IC

2021 4 3 H OAZ@mEREF Rk L@ s Fa B EES TIRE SV BAR 12030 £ T2, HmL4
KPRIZ LD, 2020 HEL T, 30 HLANASEFHIEEE A 1,200 AHIEIS L OVEGE %A 11,000 AHIRT 5 |
DIZX LT, A EZIZS KT HOOFPHEAENITEERME ST Lo TnD. Yot & %
L7, HARTIEEIAWAE & MSATEGE N B B B FEO RS — (R & o THIE L TV D BB Y
T A AL FEFZ (JNCAP : Japan New Car Assessment Program) (23T, 2014 FEN G THZE M
RERTAM AN E A X4, < OIetEEiR S A7 A (ADAS : Advanced Driver-Assistance Systems) (2R3
HEHMEA TN T NS, TREVEET R RIS E ) 12OV T, 2018 SEE BRI TV A4 (1%
IRIREEDN S ORIHE) BLOMRIBT T U A4 (BEIREED D O%IR) 12815, Hifils IO TIEY & OffiiZE % A
WEE T I T DHERE DM A INCAP (TEAZIILTUWND 2, FDH%, 2019 FEENLT 7L ET L —F
DOEEAMEVITER L2 @B I L2 FEEPERITASJAMmEN=2 L 8221 C, Yo S 5722
DILFENR RO BTV, 25 LR OH, 2021 FEEOH 1 BIHEHT & 2 A > PRI BN T,
2023 FEE N ITFE STV A B L ORIB T U NI DHITH & OfEfZE % Al E 72 138 D #E6E & 5T
ikt GBI L, EES T U 4 GETH) (ICBT DB FEV OIS OFEICE L TiE, EARZ 50T
SARET T o R S e 3. BRERE O, BTE L OFRUIKIS T D EEE OFHMmEMIZEE L T,
ABRICB T2 TE LT 24— v & (LR, HMTEZ—7 > b &) OFMFE (B, @, [
X, fLERE) BREE RS TWD. 22T, AT ERCEZBETT 5272912, AWM EHTE AR BE
B G T E o X —ORBEERET —% (LT, T~7afEr—4%) L)) OEFFEREZSHTL, H
ARIZTB T Y% FEROFIRELTRAE L.

*1 —HENEN B ARA B EMFTEAT  HEETAIZEES WL (AR

*2 —MENEN B ARE B EAFIEAT BB A TIRIES

* JRFESZEL 20224E5H 10H 7 #B# 2022464

JARI Research Journal (2023.3)



2. AEAFZE

AU T EE O RIS E O BT ERBRICB W T ED X Y ITHRITE 2 T 5 D0, ZO5RM
a0, XA VESABEVICER L2HS 0% 2 YHETHLHTE (LT DRTE (2Y%) |
EVVD) OFEEB X OMEIT A, FEKOE 1 YEE (LLF, 1% L)) MEfiEd 5 H i Om2EH
PLEFRT= ek, 1Y) 203, RICREFHRICEES Ll OEIRE I3 TED I b, YikH
Bz DIBARNENEZ W0, BRNFEREOSSITIIAFEERENRNEZ N ). v/ afigT —X
DEFHGIMZ, F1ITRT. 2, K1IZ, YEEOETHANICETHOIEE DA A —VK 9 T,

R1 HKEEHR

£itEAA SHEERE
CARER MEFOREDZL)

FEAR AHEBOMNRS : M, HEEGD, SEAGD, BLeEn BEELD BEESt ZoM
SHEARS FHUILET L—FOBHED BELOBYOHOREAFEDMEER)
FRED (14) RE BE MEAOBELL) , &E
EFAE (14) B (D@ 00 0@  Bird (@D 26, 20-@)
S 1ML
END (@6, D0) . £hd (60, ©-D) , BAhd (66, D-®) , FHhd (00 ®-D)

SIEBRANS

anrs (-0, ®-)  Erd (-6, @-0)  BEhLhd (-6, @-6)  Fisrd (-6 G-@)
SIEERE, 1HEANSHE

#MHEmE (B-0, ©-6. -6, ®-6) . Fid (6-60, ®-60. D-@. ®-O®)

LEEER (1%) FA (TRELBEHE) SLUEY (EEKRESE28tRHLBEEHE)

H7E (2%) OFH |RRHER, MNFHE GRtE EekE (BRELGLI ASEREEZRLTESR)

Bl O EEEAL (FAEA) , © (FiAPR) , OaiAEA, @ (BFAEA) , @ (BAGR) , O®RFEHA

15 E REH EGEHR BEIEN

EITARE (2%)

FEMFERET BEmwmorEr  HTE
@ () 3 (1) Ee—>7T
21\;»@1 2—<§+4 I:><i1 B® ©® ®
4 ) N
1) M (5)——p(8)
' : ; 5 @ @
TS ESORTEAERRELTREST S I UGB TEORSICIL. 2YRNHEORTSE £ %F
ERLLTRETSH. NEFOREHTFE, BERORESIE, DRI EEALrTHRE OF) @ @ @
EL. EESHIEDET &

M1 HFEQOETHM (£) BLUVERBOEREL (H) O A—D%

KiAE, INCAP ~DM A% RIEZ -MatTH 5 Z L2056, JNCAP 154 (2020 455 O 1 S -5
BUERME) 12k o T, HNFEREZFRSLZ LI L. INCAP B A OEIL, F5%ikE o THEgiEIc &
> TRZ DHENI GEFS L EEFE) OWFHELZET 5. WIZ, RRIFOFERR D IS5 THE
F 1N 0 OSHERKE (BB : 244.52 5 M, &S :18.256 H M) | #F U T, EBEBOIEDR 24
SHERBUCHE T 5. THREEBEOLEIE, SMTE (2Y) OFEMX SR EICE BT, 73T 1 48=4,807
BAME LT, BEOHOGREFENT 5. PHLEEEEOFIFEER LK 21 4 (2009 4F) TH D703,
AR NVEEHRNENFEITT — X D7, BEDOT — X TIIHEMEL 725 Z ERBA SN2, 2009
FEOREZENZEI 10 MO O E NS LS R ZF N L, SEHEEORIE OM R 2 5D T~
728, BBfE L LT 2009 FFHAETOR KR O L.

JARI Research Journal (2023.3)



3. R

3.1 RALBEHEEWVIZHEITDHAMETEHRDERE

ANV LEE (EFSER K O/NKSY (7 7207 L—XOBARE ) ) ISR L7 AR EEO
HGOEREAIIRT D700, YFERICL DT U AT L oEs, EEEE, BEEHE L OINCAP
B EEH LR AR 2 1R T. E£72, £ 3121% 2009 FEOEFHHORME LY, EFEKICH W TY%HE
M 6D BENIG ERT

FHE TV ABLORIBL T U AT, TNCVFEROEEEIT 2 NRREE, SEEHEE 20 NRRE L2
TEY, EEBLIOCEEELEN ORI INCAP S TIZ 02 SEETH-7-. —JF, EE T U A
TlX, M OFEEEN 4 NFREE, BEEHEHEED 30 AFRE T, JNCAP 4808 0.3 SEEETh-7-. I 61T,
FEMOBEZEFIZONWTH, £ F U AT5B0 A0S 100 AFEE TH - 7=, HBEHHEICEES 2 2@ FH Ok

HB(INCAP 1550 12k LT, R VS EEMTER U 72 At Bl S’ 50 2 E151E 0.14% R ETH D,
BEL CEZOFEHIZRE Tl N2 ERFE 2 5.
F2 RANVBEHFEEVCERL-AGEREROREGERS L TINCAPER
>FHIA EETRE EEH (N) |EEEH (N) |[BEEEHR (N) INCAPfS 53
20094 2 17 75 0.17
FHESFUA | 1999F~2008FENF) (HERE) 1.8 24.3 109.6 0.18
2009F~2018F N1 (HEFIRE) 1.9 19.2 76.1 0.17
20094 1 24 64 0.14
BIRSFUA | 1999F~2008FNF (HEME) 2.0 17.1 72.4 0.17
20095~2018FNF (HEME) 3.2 17.0 54.8 0.23
20094 4 28 124 0.31
BEESFUA | 1999F~2008FENF1T (HEHRE) 3.7 29.4 103.3 0.30
20095 ~2018FNDF1Y (HEFIRE) 3.8 33.5 105.7 0.32
#3 2009FEDEFMRIHT HRAINBEAEEWVCER LI AMEREROH5HDIEE
E %) EEE (N) |EEEER (N) |BEELE (N) INCAPfS =
P EhEVER 7 69 263 0.62
(Fett + BB + BEESFUA) (0.14%) (0.13%) (0.03%) (0.14%)
£ 4968 53710 857505 456.53
JARI Research Journal (2023.3)



3.2 H1THE (2%) OFH

£FE ADAS i BRICH WA AT E 2 —47 » M2k, IS0 19206-2 IZHESND RN ZA4 7R [+
B AT EEBORTEENRSH D, INCAP O~XF VB & O BRI E ORI 1T 5, i TH R
WCHWAHBTHEX — 4y NOREEEZBRIT A7-DI12, ~7 o HlT— 205575 (2Y) OEBHONRE
TR K210z, (a) BESFU A, (b) BBUTVABIW (o) BTV AT 5, S5 (2%4)
DOFEREOWNREZ R, FlXy & LTE, RBEFLRIZ0OEMNDS 61 E T, IWNPAEITTEND 125 T,
FEEEEIL 13D 64 E T, Ml X 65l Lo 4 Xy b Lz,

FTRTOTFT Y FNTBNT, FER XN VS EEOOFER T, T8 OFmIIIERRmE & &
BENMIEALEZEDTED, RBFERSC/NFAETIFEALENRN T EIRENT-.

0.30 0.30
m INCAP{E & (2009%F) W NCAP#F R (2009%F)
0.25 —|mINCAPIS A 104 14 (1999~20084F) 0.25 |-|MINCAPTRR 105 F 1 (1999~ 2008%F ) f--rrrmrmmmmmme]
INCAP{S & 10414 (2009~ 20184F) INCAPTG R 10549 (2009~ 2018%F)
0.20 0.20
o 0
o o
% 0.15 % 015
=2 Z
0.10 - 0,10 prrreemseemmeemm e
0.05 ] § 0.05 II II
0.00 = 0.00
RMZER INFHE EEknE EEnE RKZFR INEAE EEEmE EEnE
HITEQE) DEHE S HITE QH) DEHKR S
(a) REFVF (b) #®RIFVA
0.30
W INCAP#S & (20094F)
0.25 {mINCAPS A 10419 (1999~ 20084F)
INCAPTF 2 105 (2009~ 2018%F)
0.20
e
o
% O T
=
[ T . S & o
(O I = & S 1 & B
0.00 —
KRR INEHE EEmE EEnE
H17H QL) DEHE S

(c) BESFUF
B2 FIFUFITEFTHSTE 24) OFHOAR

JARI Research Journal (2023.3)



3.3 #H17E (2%) OETHE

RBTERBPIFOBITHE X — 5 > NORBH X ERFTTH012, w7 afilgT — 204785 (2 H)
DEITHEONREZRM~-. K312, (a) BEIFVA, (b) BB T UVFBIO (o) ElEI TV A
BIF5, 78 (2Y) OEITHRONREZ RS, BEliNHLAZSHTE (2Y) OEITHRE LT, A5,
End, font, Bns Ghm) , Frird (Fim) BLOEEFIZHELE.

TRTOVT U FITBNT, R X5 D3 VS EE O O F R CIE, T8 OMET A R ME Ik
N b2 2 hEO TV, £72, BEST U A0 1999 F5 2008 4T, MM (HNS] BIWTE
MB1 ) OFN, gitkhmE (TENS] B TFRIND] ) EHERIATOCZNL OO, ZOMTIEAE A
CHILFHTIEE A ELRIBETHD Z ERRSI L.

0.30 0.30
m JNCAP#5 52 (20094F) m JNCAP1% 52 (2009%F)

0.25 |- ®WINCAPS A 105 T4 (1999~20084F) 0.25 |- ®mINCAPEMR 10&F F14(1999~20084F)
INCAP#G R 10%E 45 (2009~ 20184F) INCAP#F R 10%E 15 (2009~ 2018%F)

INCAPTS &
o
-
wv

0.10
0.05
0.00 J -I -
AL EMhD fHoOns BAHL  FHiHNS Fikd s EHMhD fHhE BHL  FaiNs  FLkd
HlhoRI-HTE QL) OETHR HEMLRSITE QL) OETAHR
(a) REFVF (b) #EIF A
0.30
W INCAP#S 52 (20094F)
0.25 {WINCAPEM 104 F1J(1999~2008%)

INCAPTR 2= 10514 (2009~ 2018%F)

o
N
)

INCAPIS =
o
=
wv

o
=
o

0.05 I ————— -
0.00 .I II II

ann EML fHoOhs BAL  FEIHS ik
HERMLRESTE Q) DETHRA

(c) BESFUF
M3 &LVFUFIZHITHHTE (24) OETHAEAOAR

JARI Research Journal (2023.3)



3.4 EMOEREEA

RBATERBRICH WD HBITHE XY —7y bOA 7|y b, TbOLRBREMN T DHBITEL—7 v bD
REG ) DR BALE 2T 572012, ~ 7 nHEiT — % )b Bl OE ML ONR AT, K412, (a)
TV A, (b) BRIBVTIVABIO () HES TV FIZEBIT D, BEEOEZEEN O NRZR~T .

TRXTOUFT VAT, FHER X NASE VISR BECO SR TIE, Elosempd ( THiFHRR) 2
WIE TR ) BN b 2L 20TV 2B, 2009 EOSEETIE, H%IBL T U 4B \WT %l
) B, FlEES TV ATEBNT TRIFLEMA] RENHEO0, MPoRxH LITRT LIS, 7—2%
DI EDORBEORETHD LHELEIND.

0.30 0.30
m INCAP73 52 (2009%F) B INCAP$ 5 (20094F)
0.25 |-{ MINCAPGR 10%FF1J(1999~2008%F) 025 HmINCAPEA 104EF19(1999~20084F)
INCAPTZ = 105 F 1 (2009~ 2018%F) INCAPR R 1041 (2009~20184F)
0.20 0.20
I A
o o :
S 0.15 o 0.15 H %E 1%
S S 514 || 25 12§J
= =2

0.10 T I 0.10 ‘\/ ‘\/
0.05 T I 0.05 | I I

B |

I A LIPEES CIPE=F: wHESR CLES wHHEA
EmOEHREM EWOEHEREM
(a) RESFUL (b) ®EB>FUF

0.30 mINCAP#E 5 (2009%F)
HINCAPIR R 1045 (1999~ 20084F)
0.25 INCAPIS = 1055 (2009~ 2018%F)

BT 34
Lo e |
w
s T 12 U
ot | %5 - 105 [gu

WA LS BT R LRtz
BEOEHRE
() EELFUF

R4 EIFUAITEITLETMOERIBLOAR

JARI Research Journal (2023.3)



4. &
A LA T R S IS A I & 0D e AT S i~ OERE D SB[ T, BRI 5T E D

S ERETT 272012, ERNICBIT 2 FEREZR~. 610, RBRICBIT2BHT7HEY —7 v DS

OB EITo72. 7 0 FT — 2 o CHROLNTERIL, UTOEY Ths.
HEhE | BE T 5 Al HE M ORBUT KR LT, ~E VA RIE MR L7z Ak Bl s i 5
FEIX 0. UWBRETHY, ML TEVWHEBIZE TRV E23FEZ 5.
ﬁﬁ%&zé)@ﬁﬁi,%%?ﬁkiom%iﬁiemkfﬁﬁﬁ,kAﬁk¥%£bé:&ﬁ
mENTE.
BT (2Y) OEETHIAIE, MEIRY] B 2O TEY, HFHIIEAME MR 570
ZEMRINTZ.
B OBESEALL, BIST (B7) FRNPZL A HEDTND Z EDRRINTE.

VL EOFRARE RIS S Filg IR S, VST LE O REINE I H 2218 O BT E BRI B 1T 58T
HH =Ty hOXREERET LD L, TRA] =7y b2 HnT, ABREmII L THRic %Jbb&ﬁgf R IE.
LCRBREE T 2 HIENEZADND. ok, BITEZ—7 v bOmMEICE LTI, SF52R8I2 rEZEm
MBONIRIPST2Z LD, BITENRDSIISWETFREND, Bl R THE T ICRET DD —
RELTETOND. 7205, WEITH TIRTEDEMOBETIZRAEITL <, BTERTOREGEATE)
DNEEEHEN SN D Z LD, HEMI TOLEMROBEMENEHNEEZEZDONDI O THD.

AT, MG & 72> TV D EES T U A GEITH) IR0 2R - FHlEIC R 2 BET 1T - Tl
TETHS.

SE

1) EERBERBERFHRSE ERBSFSADETS  RBFRORWHEE B LESBROBERLLEDOH Y IO T
https://www.mlit.go.jp/policy/shingikai/content/001411236.pdf (B 2022.6.7)

2) MSTATEOE N B BhH R RS © X VKA RE O RN B e B e RE R 7 s
https://www.nasva.go.jp/mamoru/download/R3-13.pdf (Z:#_2022.6.7)

3) E AW YV A O RIS P S E R 7k O BB LI DWC, SRS 1R BT &2 A > N EEliRG
= - HhH
https://www.mlit.go.jp/jidosha/anzen/02assessment/data/r3_1_4.pdf (Z[#_2022.6.7)

4) AFMENE NSRRI E v ¥ — | ZEF R R

https//www.itarda.or.jp/service/term (Z/_2022.5.10)

5) WRINBURHIEE CGHEMSBURIY) « RiMFH O E - BROKRFENSITICET 2 EmE &
https://www8.cao.go.jp/koutu/chou-ken/h23/houkoku.html (ZH_2022.6.7)

JARI Research Journal (2023.3)


https://www.mlit.go.jp/policy/shingikai/content/001411236.pdf
https://www.nasva.go.jp/mamoru/download/R3-13.pdf
https://www.mlit.go.jp/jidosha/anzen/02assessment/data/r3_1_4.pdf
https://www.itarda.or.jp/service/term
https://www.itarda.or.jp/service/term
https://www8.cao.go.jp/koutu/chou-ken/h23/houkoku.html

BRA JARI Research Journal 20220201
[(ARER (FBE)]

BEEGFDEREENAAGRICHT S 54/ \D
RIGERBEICHEEZSZD FS5 4/ \DHFH

Effects of Demographic Characteristics on Driver Reaction and Acceptance of
Lane Change Interventions During Conditionally Automated Driving
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Husam MUSLIM Jacobo ANTONA-MAKOSHI Nobuyuki UCHIDA Makoto ITOH
Abstract

This study conducted a driving simulation experiment to compare four automated driving
systems (ADS) during lane change demanding situations on highways while accounting for the
drivers’ gender, age, and experience. While an ADS is activated, the vehicle approaches traffic
congestion on the left-hand lane. ADS-1 can reduce the speed to synchronize with the congestion.
ADS-2 reduces the speed and issues an optional request to intervene, advising the driver to
change lanes manually. ADS-3 offers to overtake the congestion autonomously if the driver
approves it. ADS-4 overtakes the congestion autonomously without the driver's approval.
Results of drivers' reaction and acceptance indicated that differences between ADS designs
increase when considering the combined effect of driver's gender, age, and experience more than
when the effect of each factor is considered separately. While preliminary, these findings may
help us understand how ADS users' behavior can differ based on several demographic human

factors.

1. Introduction

The last two decades have witnessed a rapid development of automated driving systems (ADS). The
goal is to realize an ancient human vision of self-driving vehicles. The Society of Automotive Engineers
categorized this vision into six levels (L) of driving automation, escalating gradually from no driving
automation LO to full driving automation L5 1. Partial driving automation L2, which combines the
feature of lane-keeping assistance and adaptive cruise control systems, represents a border between
conventional human-controlled vehicles and automated vehicles. L2 system offers a shared
responsibility of the dynamic driving task (DDT), which is also divided into sustained lateral and
longitudinal vehicle motion control (LVMC) that is performed by the system and objects and events
detection and response (OEDR) that the driver must carry out. Ultimately, when the L2 system is
engaged, the driver is driving and has to monitor both the system and the roadway, respond
appropriately, and retake the vehicle control where needed 2. Concerns have been expressed on the
potential effects of monotonous and predictable driving on drivers' attention while supervising the
automated system operation 2-4, Further investigations have also been conducted on how drivers will
accept, trust, and interact with L2 systems during dangerous conditions -6,
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With conditional driving automation systems (L3) mastering the LVMC and OEDR subtasks, the
driver is no longer required to monitor the driving environment. However, from the safety perspective,
the driver should be able to take the control back from the system when necessary or when, occasionally,
requested by the system 2. This limitation has motivated a large amount of research to understand the
effects of drivers' engagement on their take-over performance 2.

Several studies have described the adverse effects of drivers being out of the control and monitoring
loop on their ability to perform cognitive processing and retrieve manual control after automated driving
9. Other studies show that differences in driver's take-over performance when monitoring the roadway
or engaged in non-driving related tasks exist but are not significant 12, Some other studies stated that
unless the driving task is fully automated, there would be an explicit role for the human driver 1), When
encountering a situation that requires driver intervention, is driver's engagement during automated
driving all that matters?

In the aviation domain, automation is complex, and the pilots, usually a pilot and a copilot, must
monitor a high number of parameters 2. Maintaining safety in such a complex system is an
organizational effort, and pilots are highly competent and trained to cope with the dynamically changing
workload and situations 2. The human-machine interface (HMI) in automotive automation could be
less complex, but the driving environment is faster-paced, and drivers are less qualified compared to
aviation 13, In both aviation and automotive domains, the performance of operation tasks, tactical tasks,
and strategic decisions is highly dependent on humans' ability to learn from heuristics and experience.
Such human skills and abilities dependent task performance suggests a possible role of age and
experience when operating airplanes and vehicles and deserves attention on the influence of these
factors when regaining control from highly automated systems 14.15),

Age has been found to affect humans’ hazard perception, reaction time, cognitive processing speed
and quality, and task switching ability 16, With manual driving, the driving performance of elderly and
experienced drivers when exposed to secondary tasks is less affected than that of younger drivers who
better performed secondary tasks with less attention to the driving task 12, With automated driving, the
take-over time by younger drivers was generally shorter than that of older drivers, but this difference
was not statistically significant 18, However, some studies have further investigated the association
between drivers' age and gender and found a significant difference between younger male drivers and
older female drivers in terms of reaction time and task performance during different conditions of
manual driving 12. Although the influence of driver-related factors (age, experience, and gender) on
driver-system interaction and acceptability has been investigated, how such factors is by different
system designs and capabilities, and combine to impact driver's engagement, take-over decision, and
control remains unclear. In this study, the focus is to evaluate users' interaction with different ADS
designs during non-critical automated driving, while accounting for driver gender, age, and experience.

The present study investigates the impact of demographic human factors (gender, age, and
experience) on driver decision-making and control when exposed to different ADS designs and traffic
conditions. The proposed system represents an idealized automated driving system that can perfectly
master the LVMC subtask at low speeds of up to 60 km/h and carry out OEDR subtask to a limited
extent. The investigated scenarios simulate an automated vehicle (with the ADS installed) approaching
a traffic congestion (20 km/h) while the adjacent lane was available with light traffic circulating at 60
km/h. All test scenarios were not safety critical (no imminent crash), so the focus could be on
understanding the accuracy and the promptness of the cognitive processing required to maintain safe
driving performance. It was hypothesized that the more the system requires driver’s decisions and
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control, the less the drivers accept the system. It was also hypothesized that the drivers would instead
use the automated driving functions of the system when available than interrupt the automated process
of the system.

2. Method

2.1 Participants and Apparatus

Forty participants (Female = 20, Male = 20; Meanage = 44.5 +/-15.4) holding a valid driver's license
were recruited to participate in a driving experiment at the University of Tsukuba, Japan. The
experiment was implemented in a medium-fidelity driving simulator built by Honda (Fig. 1). The
simulator consists of a dynamic car mockup mounted on four movable legs, in which an actual car seat
and dashboard are placed with 120 degrees projection screen and three small LCDs to simulate the front,
rear, and side driving views, respectively.

Left-hand Rearview Right-hand Decision D/D3 ADS
mirror MIrror \ps status  Mirror button  activation

AV main Passing
lane lane

Fig. 1 A driving simulator cockpit with a single driver seat, an automatic transmission system
(D: manual driving/D3: automated driving), and the approve/disapprove button.

2.2 ADS and HMI designs

An ADS was available at a speed ranging between zero and 60 km/h based on traffic conditions. The
drivers could activate and deactivate the system by shifting the gear stick between D for manual driving
and D3 for the automated driving mode. The status of ADS was displayed in a separated LCD located
in the middle of the dashboard (Fig. 1, top-left). The system had four different states, as described in
Table 1. The toggling of the system status has been associated with an acoustic alert to arouse the
driver's attention. When the system is activated, LVMC and OEDR subtasks can entirely be delegated
to the system, and the driver's control and monitoring are no longer required.

Four test scenarios (10 min each) were conducted on a two-lane highway during the daytime. In the
first five minutes of each scenario, the traffic was smooth and light such that the ADS could control the
vehicle at full speed (60 km/h) constantly. In the sixth minute, the system encountered traffic congestion
on the left-hand lane. However, the traffic on the right-hand lane was still smooth, with few cars passing
at 60 km/h. The ADS changed its state from HMI-2 to HMI-3 (Table 1) and reduced the speed to 20 km/h
in accordance with the slow traffic ahead. The congestion could be avoided by changing lanes towards
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the passing lane. Four ADS designs were proposed to perform such avoidance maneuvers.

1) ADS-1 (baseline): the system could only keep the lane and continue automated driving at a slow
speed (20 km/h). The drivers had to decide the next course of action by themselves (e.g., keep automated
driving at slow speed or take over and change lanes).

2) ADS-2: the system displays HMI-4 requesting the driver to take over and change lane manually.
However, the driver could ignore the request and let the system continue driving at 20 km/h.

Table 1 HMI display of the automated driving system states.

System status

Deactivated

Activated at full
speed 60 km/h

Activated during
traffic congestion

(<20 km/h)

Activated with
driver's Action

Required

HMI Display

)

Auto Pilot Off

g
A

Auto Pilot On
Slow Traffic

= 2.0
=

Auto Pilot On
Change Lanes

Description
HMI-1: the human driver performs
LVMC and OEDR subtasks.

HMI-2: the ADS performs LVMC and
OEDR subtasks. System and

environment monitoring is optional.

HMI-3: the ADS reduces the speed in

response to slow traffic ahead.

HMI-4: an ADS requests the driver's
intervention to improve the

performance. However, driver's

intervention is not essential or

Auto Pilot On

urgent.

3) ADS-3: the system displays HMI-4 requesting the driver's permission to execute an automatic lane
change. The driver could approve the automatic lane change by pushing a button (Fig. 1, top-right) or
ignore the request and let the system continue automated driving at 20 km/h.

4) ADS-4: the system displays HMI-4 informing the driver that an automatic lane change will start
in 6 s. The drivers could disapprove of the lane change execution by pushing a button (Fig. 1, top-right)
within the 6 s period.

2.3 Experimental Design and Procedures

This experiment was designed so that each driver experienced the four ADS designs. For each
participant, the driving experiment started with two training drives, followed by four testing drives such
that each system was tested once during the testing phase. The participants encountered the four ADS
designs in a randomized order to reduce the effect of experience.

Participants were divided into two groups based on their age and driving experience (years of holding
a valid driver's license), respectively. The younger group consisted of drivers younger than 45 year-old
with driving experience between 1 and 24 years. The older group consisted of drivers older than 45 year-
old with driving experience of more than 25 years. Both groups were further subdivided into two
subgroups based on their previous experience of using ADS during the past three years. For driver
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gender, the participants were divided into males and females, with age and experience factors balanced
between groups.

3. Results and Discussions

Table 2 presents descriptive statistics of the groups and subgroups sizes and distributions based on
the type of the first drivers' response to the change in traffic condition and system status. Subjects were
divided into groups and subgroups in terms of gender, age, and experience. The purpose of the table is
to understand the combined effects of the driver's demographic human factors (gender, age, and
experience) and the ergonomic implications of the different ADS designs on the type of driver's control
input.

It 1s apparent from the table that the vast majority of the participants decided to change lanes
manually or automatically to avoid traffic congestion. Very few participants decided to keep the lane
and continue with automated driving at a slow speed (20 km/h). For ADS-1, although there was no
change in the system's HMI when encountering traffic congestion, approximately 85% of the
participants took over the vehicle control and changed lanes manually. For ADS-2, 92% of the
participants responded to the system's request to resume the manual control and overtake the traffic
congestion. 90% of the participants pushed the decision button to permit ADS-3 automatic lane-change
maneuver. Finally, about 40% of the participants pushed the button to interrupt ADS-4 automatic lane-
change maneuver.

Table 2 Statistical data of the first control input by the drivers when encountering the traffic congestion for each system

in consideration of drivers' gender, age, and experience.

Group Classification Type of the first driver reaction Lane change
Gender Age Experie- Hands on the steering Decision None maneuvers
(20 (10 nce (5 wheel Button
drivers/  drivers/  drivers/ | ADS | ADS | ADS | ADS | ADS ADS | ADS | ADS | ADS | ADS | Manual | Automatic
group) group) group) -1 -2 -3 -4 -3 -4 -1 -2 3 -4
Male <45 ex” 5 5 0 0 5 2 0 0 0 3 11/20 8/20
nex” 3 4 0 1 4 3 2 1 1 1 11/20 5/20
>45 ex 5 4 0 1 5 0 0 1 0 4 10/20 9/20
nex 4 5 1 2 4 0 1 0 0 3 12/20 7/20
Female <45 ex 4 5 0 1 5 0 1 0 0 4 10/20 9/20
nex 5 4 0 0 5 2 0 1 0 3 11/20 8/20
>45 ex 4 5 1 1 3 2 1 0 1 2 11/20 5/20
nex 4 5 0 0 5 0 1 0 0 5 9/20 10/20
Total (/40 drivers) 34 37 2 6 36 |9 6 3 2 25

* ex: experienced; nex: non-experienced

In all of the investigated scenarios, drivers' response was optional when the automated vehicle
approached the traffic congestions, but their decision-making was time-dependent on the system design.
Under ADS-1 and ADS-2, the drivers were able to perceive the traffic on the adjacent lane and make a
lane-change decision accordingly, with no time limitation. However, with ADS-3 and ADS-4, the drivers
had limited time (6 s) to decide whether it would be safe to automatically let the system perform the
lane-change maneuver. Therefore, it is vital to compare drivers' reaction time under each system to
further understand the drivers' ability to perform a safe lane change within the available space and
their behavior towards the system.

The driver reaction time was calculated as the time elapsed from the system triggered HMI-3 to the
driver’s first reaction (hands on the wheel, foot on the pedal, or push the decision button) in response to
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the change in the vehicle speed. Fig. 2 compares drivers' reaction time among groups and subgroups
under each system. Statistically significant effects were identified for ADS design (F (3, 156) = 4.32, p <
0.01), gender (F (1, 38) = 32.46, p < 0.01), age (F (1, 38) = 27.03, p < 0.01), and experience groups (F (1,
38) = 36.10, p < 0.01). The analysis also indicated that significant interactions occurred between ADS
design and gender groups (F (3, 144) = 7.33, p < 0.05), ADS design and age groups (F (3, 144) =9.18, p
<0.01), and ADS design and drivers experience (F (3, 144) = 11.12, p < 0.01).

Gender Age
g Wmale 167 E<45
M female >45
~~ ~
Z 1 S 124
@ @
£ E
A Ao
= =
S )
k> k>
® =
51 B
=4 R~
O—
ADS-1 ADS-2 ADS-3 ADS-4 ADS-1 ADS-2 ADS-3 ADS-4
iél Exp.erlence Experience Gender
.ex ex nex Mmale
nes [Mfemale
~
K
= @
g : g
g 2
~ 2
<
& 4
0_
ADS-1 ADS-2 ADS-3 ADS-4
ADS-2 ADS-4 ADS-2 ADS-4

Fig. 2 Drivers reaction time in response to the HMI and traffic changes (error bars represent the standard deviation).
Top-left: participants are divided into 20 male and 20 female drivers. Top-right: participants are divided into 20
older and 20 younger drivers. Bottom-left: participants are divided into 20 experienced and 20 non-experienced
drivers based on their previous experience with automated driving. Bottom-right: participants are divided into
eight subgroups (5 drivers each) based on gender, age, and previous experience of ADS

Multiple comparisons with Tukey HSD indicated that drivers' reaction time was comparable between
male and female, younger and older, and experienced and non-experienced groups. Overall, the highest
mean level was recorded under ADS-1 (M = 10.83) in the non-experienced younger male group, while
the smallest mean level was recorded under ADS-3 (M = 4.66) in the experienced older female group.
For ADS-1, the experienced younger female drivers reacted faster than non-experienced younger male
drivers (p < 0.05). For ADS-2, the non-experienced younger male drivers reacted faster than the non-
experienced older female drivers (p < 0.05). For ADS-3, there was a significant difference between
experienced younger female drivers and experienced older female drivers (p < 0.05). For ADS-4, there
was a significant difference between males and females in the experienced younger subgroup (p < 0.01).
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These results indicate that while the effect of demographic human factors may not be significant when
considered separately, the combined effects of drivers' gender, age, and experience can be recognizable.

Drivers' acceptance of each ADS was evaluated based on their willingness to use the system in the
real world. The question was administrated to the participants after completing all driving tests. Fig. 3
compares drivers' rating of their acceptance of each ADS design between groups and subgroups. In
general, ADS-1 and ADS-2 were more accepted than ADS-3 and ADS-4. Each demographic factor
resulted in differences between groups for each ADS design. These differences become significant when
all factors, i.e., gender, age, experience, are considered collectively. The experienced older male drivers
recorded the highest acceptance rate under ADS-1, and the non-experienced older male drivers recorded
the lowest acceptance rate under ADS-4.

Wilcoxon Rank Sum test was applied to examine the differences between groups and subgroups within
and between systems. The experienced older male drivers significantly more accepted ADS-1 than the
non-experienced older female drivers (Z = -2.03, p < 0.05). However, comparisons of the acceptance of
ADS-2 and ADS-3 did not reveal any significant difference between groups and subgroups. ADS-4 was
significantly less accepted by the experienced younger male drivers and non-experienced older male
drivers compared to the experienced younger female drivers (Z = -3.57, p < 0.01) and experienced older
female drivers (Z = -2.89, p < 0.05), respectively.

4. Conclusions

This driving simulator study investigated the effect of drivers' gender, age, and experience on their
decision-making and control during low-speed conditional automated driving on a highway. The
interaction between these three demographic factors and different ADS designs and capabilities
resulted in significant differences in drivers' decision-making, reaction time, and system acceptance.
When the drivers encountered traffic congestions during automated driving, they preferred to change
lanes instead of continuing automated driving behind the congestion. Depending on ADS capabilities,
the drivers resumed the vehicle control and changed lanes manually or let the system change lanes
automatically.

Results of the type of the first control input by the drivers showed that the younger drivers were less
likely to interrupt the automated driving than the older drivers. There was no significant difference
associated with gender in terms of driver's reaction time, but drivers who practiced the AD before
reacted faster to the HMI and traffic changes than the first-time-practicing drivers. The results showed
that the standard deviation of the drivers’ reaction time under ADS-1 is larger than ADS-2, and the
latter is larger than ADS-3 and ADS-4. With ADS-1, the drivers had to perceive the traffic change and
decide without system support. With ADS-2 supports driver's decision-making reduced the time spent
by the drivers to reach a decision and act. Further reduction in the standard deviation of drivers'
reaction time was achieved when the system supported drivers control with a time limitation to decide.
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Fig. 3 Subjective assessment of drivers' acceptance of ADS designs (error bars represent the standard deviation). Top-
left: participants are divided into 20 male and 20 female drivers. Top-right: participants are divided into 20 older
and 20 younger drivers. Bottom-left: participants are divided into 20 experienced and 20 non-experienced drivers
based on their previous experience with automated driving. Bottom-right: participants are divided into eight
subgroups (5 drivers each) based on gender, age, and previous experience of ADS

The overall drivers' subjective assessment of their acceptance of the systems was good. While the
demographic human factors revealed significant differences under ADS-1 and ADS-4, they did not
reveal significant differences under ADS-2 and ADS-3. The likely reason for such differences can be
related to the extent to which the design of each system is compatible with the concept of human-
centered automation (see & for more details). ADS-1 and ADS-4 did not support human decision-making
when the automated process changed in response to an external change in the surrounding environment.
The drivers may not understand the automated process, which may lead to unexpected system behavior
and reduce human trust and acceptance. Although ADS-2 and ADS-3 differed in systems capabilities,
both systems are designed to support human decision-making and drivers' understanding of the
automated process and the surrounding environment.

This study has gone some way toward enhancing our understanding of how driver gender, age,
experience, and practice will influence the potential effects of automated vehicles on traffic flow and
safety. The investigation of the interaction between demographic factors and system design in such time-
critical conditions has shown that the drivers tend to accept and trust systems with less intervention
than those requiring driver intervention. It also shows that cooperative ADS designs (e.g., ADS-2 and
ADS-3) would compromise the influence of demographic factors. Though limited in terms of the small

JARI Research Journal (2023.3)



sample size and the investigated scenarios, these findings can be used to develop ADS interventions,
particularly during the penetration of automated vehicles in real traffic and the potential conflict with
the manually (human) controlled vehicles. They also warrant future research on the influence of
individual characteristics on user-ADS interaction and the HMI design for automated vehicles.
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Acceptance of an Automated Vehicle by the Following Drivers in Traffic Congestion on Motorways
— Effects of External Displays and Knowledge of Following Drivers on Anxiety about Automated Vehicles—
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Abstract

In recent years, automated vehicles have gradually become more common on motorways in
Japan. It is important that surrounding drivers accept the automated vehicles in order to
promote such vehicles more in the future. This research investigated the effects of an external
display and drivers' knowledge and acceptance of automated driving. A driving simulator
experiment was conducted to investigate this aim. Drivers were asked to follow an automated
vehicle equipped with the external display at low speeds in traffic congestion, and after
completing the drive, they were asked to answer their concerns about the vehicle. The results
showed that drivers with no knowledge of automated driving tended to feel anxious when the
external display noted the state of automated driving, but on average, the degree of anxiety was
acceptable. More investigation is necessary to determine the validity of the results obtained in

this study.
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3.1 SABMRTEHATOFREOEE
(1) EBRFHEEROER
RETO "R ES BN OFER, REBIZOWT, SNBFR, BoroRE, BLIOREEMCHE
EEB LN 2Tz, B, AEERHRONRN-T2b OO, BoRi LEECI, ~— 0 —ORZE) K
b, WICAT v I —, METRONEARLZIED B> T, Bord D BETIXE O ORRI R ST,
12720, WERGFESFFRRA (50%) & FEo>Twie (Fig. 5() , Table 1(a)) .
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Fig. 5 Impacts of external displays and instruction to the surrouding drivers on their subjective ratings and
driving behaviours

Table 1 Two-way ANOVA table of external HMI and instruction

(a) subjective rating of anxiety (b) average time headway
Factors Ss df MS F significant n? Factors SS df MS F significant n’
instraction 122.45 1 122.45 0.06 ns 0.00 instraction 0.00 1 0.00 0.00 ns 0.00
sxinstraction 32046.76 16 2002.92 sxinstraction 7.38 14 0.53
external displays 167.13 2 83.56 0.10 ns 0.00 external displays 0.07 1.94 0.04 0.89 ns 0.01
interaction 4911.57 2 2455.79  2.87 0.08 interaction 0.05 1.94 0.03 0.64 ns 0.01
sxinstractionxexternal displays  27371.30 32 855.35 sxinstractionxexternal displays ~ 1.15 27.16 0.04
Total 64619.21 53 5520.08 Total 8.66 46 0.64

(c)lateral displacement of vehicle  (d)the number of checks for other vehicles

Factors S df MS F significant n Factors SS df MS F__ significant  n?
instraction 0.09 1 0.09 1.38 ns 0.06 instraction 1617.04 1 1617.04 5.95 * 0.23
sxinstraction 0.93 14 0.07 sxinstraction 3804.92 14 271.78
external displays 0.01 1.83 0.00 0.14 ns 0.00 external displays 79.56 2 39.78 0.69 ns 0.01
interaction 0.03 1.83 0.02 0.92 ns 0.02 interaction 7.27 2 3.64 0.06 ns 0.00
sxinstractionxexternal displays  0.51 25.61 0.02 sxinstractionxexternal displays 1625.83 28 58.07
Total 1.56 44 0.20 Total 7134.63 47 1990.30
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(2) BERITENEIZDHER

IRATLO “IrRLE RN OFE R, ABFZE CRIE L-mitk m (B, FH N (Time headway:
THW) :Fig.5(b) , Table 1(b)) I L OWEH M (i, BN E: Fig. 5(c) , Table 1(c)) OETDIE
EZRB W, AMERR, BroRE, BXORAERICABEZZIALRRN-ST-.

Wiz, MIGFHEAMHER LzE% (Fig. 5(d) , Table 1(d) IZoWTiX, HUROAEIZ EZENL BN,
BURTE LITHART, Zord W OWREFEN NS, RELREWVWEHEINL (n2=0.23) .

3.2 REHSOMHER

AT v, BROERRMEENSIME LT, Zorb VR (24 3ERE) T, TEER
WD D] EVWOIHBTY—I— 941 34) , [THEEEENMREOHEANDND] LWV I HEHTA
Tyh— 94T 24) , &b, [FEERLFALT) L0 OB TERRPFENDBEAAEN-TZ (9
4 24) . Fo, ForZe LEECTIE, MEEBMRADND ] LW O BB TY—I—»ifFEh 94H 44) ,
[FENEEL S [ L) ° [HENEGGE L DD VI B TAT v I =N ENR AR m -T2 (94
34) . &bl [FEEEHEEFL] &V HP TR RS ENDIEARALNZ (94T 54) .
WIZ, ~—h—T7 v —, BIXOERRDGENRWEB E LT, Zord BT, EERRHID DD
57N LW BRE T, EEEREENARVEER L S (94T 34) . 70, Honle LEETIE, T4
ITHENHENEER T & DD LEIRT 5] Lo tBlANL v — I — I EhRWEEaRb-o7- (9 4 3
) .

4, B

ARETIE, SAE O LUl 3 YO HENERS AT A ERSIC LT, DSITH M 2 BRR oD & i8E B RS
(N U A5 A e L, SE1T 9 5 B EhERR I FEEIR CIBET 2R A BE LT, SMTFRRPO R T
ANRNOHFRR ED, ETHOREL BT A NOZNER W RIT T 8% A Ui,

DS EEBROFER, AW TRE LGN TIX, FMBFRROENIC X D A LRRESTERI T~ O 28 L)
ERICR S ERELITRL, v~ = —b AT v I — b REKOTRIRIMEE THID Z LRIz, Z0R
NG, EEEE ORI T CHBNER BT 2 HAICIE, ~— I —OFRMIEIAT v h— L RIFRE L
EZHND.

T, WEBEOREND, AT v h—ICo\WC, BENEREICET 2 FRiAFRN Ve, BEEiRE
PPV ELNEWSTZERNR LN, S5, FRIAEAH D &, BENEIREMGE L BB L bbb &

72D, HFFELWEWS BERNENNTZ. ZORREND, JEHUARZEER (K743 1B BREIRE I3
éi@(’“b\‘ﬂu%%%ofﬁﬁﬁbf%%ﬁ X, A7 v —0O8%4, BENERICET 2 HENEEICR S &5
o5,

IHIZ, v —A—IZHOWTIE, BERERIZEET 2 HERO A0 63, FERRN 1D L) 1T
HENTEY, FIRNZIEZ D MLEOH LR T T, ~—V—0FHARNEHEHEIND. — /5T, K
WFEOFE R ORBH TIE, FRTHFRS e E, AENEIRT L DD EBRIET 720, ~— I —0NFFE L0
LWV TmBRBIENTEY, ZOMEIT, BENEEEY 2T AT 280 KT A ASOmEg) 2 2% L
TWZRVIEPEMILIATIZ, HEREER S AT AL FUZBERE DA X T 7 v a U EIX TS TT O BRO#E R
ERRIRTE 5. ZomD, HEREIRF & RRTHEETIE, VAT ARERE L TRENHRINTWD Z &
ZENASRERR - THEL Z ENLBMEDA It > TEELEZ HND.

7B, INRFOROFEIC 0 BT, HENERRICE T D MER 2 & ARG A MRS S [BIER AN %
BY, ZOfEEIL, BENEERE L EE L 2BROEASE RO RSN I L 0 B SR @%rmbfw
B EHEERIND.
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PLEDELENL, 18 ADFERBINFE NG 725 DS FEROFRNLEHEEHINTZLDOTHY, 5%, FEHRS
mEOREMEEZZE LI ETT —25a 0 LT, RO LAMECEEE A RGAET D2 LEND H. £z, A
T, mdhE R A ST BICIBIE LIS AT DRI A2 P RITHRET AT o 7203, A%, B/ 22k
BRI LT, RFROREROMERZITH ZENHEETHD.

HEE
ARFZE T — AL FEN ARSI S HEhEiit o —~ 2 7 7 7 A R h b oREEE LT, —
i EVE N BA B B HAFSEAT Y 2020 4RSI FEM LTENEO—H 2 £ L0 bDOTH Y, Z ZITFE L TG
HLLETET.
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BEESGEDTEMEEMm U FIZEITS
Unpreventable fE1st DTl A& IZBE 9 SR ET

Study on Evaluation Methods for Unpreventable Areas in Safety Assurance for Automated Vehicles

ik BT ml & Sk A7
Ryousuke KATO Shinichi TAKAYAMA Hisashi IMANAGA

Abstract
In the ALKS regulations (UNR157), a Preventable boundary is proposed and "mitigation is

the only option" in the Reasonably Foreseeable and Unpreventable areas. However, no specific
methods or criteria for such mitigation have been proposed to date. In this study, the CARLA
Auto Pilot system was used as an evaluation vehicle for automated vehicles, and the
Preventable boundary was reproduced. In order to examine the mitigation of occupant injuries
in the event of an accident, a crash simulation using LS-DYNA was conducted, and specific

indicators of mitigation were examined.

1. Ex - BH

E LAZEAE O HENEISEO L 2HINTA 74V ClIHERERENW T _REXEHZEDERE [H
BhES B O TR FH I BV T, BEREER S AT ADB|EE T AGFRTH > THEMIC TR EIND
BiIEATREZ2 FaEN A U2 &) L LT 5.

£/, BARBEETLESOHEREROLZEMRHMI 7 L—24TU—2 2 TlE, ZOEEMIZTRINDLFK
% Reasonably Foreseeable, & L2 T . T X 72 Fifit A2 Unforeseeable, B I A HE72 S# % Preventable,
Bh 1k AR Al RE72 F i % Unpreventable & EF L, TOMAGDLEE 4 BB~ N 7 ATERHAL TS (Fig.
1) .

[E# 5 R157 @ Uniform provisions concerning the approval of vehicles with regard to Automated
Lane Keeping Systems?® (LA T, TALKS 7£#i | &> 9 ) Tld Reasonably Foreseeable (2351 T, Preventable
/ Unpreventable D555t (LU T, [Preventable 525t | &\ 5) 2MRE ST Y, 3CHK 2) TlE%E D Reasonably
Foreseeable 7>> Unpreventable T& %18k (LLF, Unpreventable fElEk] & 9) 2B\ T IERF (F
RELTAELLBEAEHT D2 L) BHE—DBIR] L ShTWD. L LARRS, TORMIZOWNTIE
BRI IR BIED £ 2 4, RSN TV, ZORBMICT R SN HB5IER Al b2 3 Chgfn
R 2720120, ALKSER T REINTWD LRy MM T ) FITBNT, BEOKE, BLO
fE OB, HEHIERRE, Uy b UERFORGEE /2 ED/RT A —FINZIGITHTZ Y, BT R OMAEDEIC
5.

& ZCAMZETIEL, ALKS ERTREIN TV AR TRICB IS TV A 2R B L FET 572 HICH
MZEH S I 2l —varadBIRolz. OV Ial—ya 3 A—7 v Y —RAOHBEEY I 2L —%
—Tdb % CARLAY % M\, AutoPilot ¥ A7 AZ KO HBYEERH O & L, Bk R rRE/Fi % H
Bl SbiT, FEMORBEFOEMEMTT 57DIZ, LS-DYNAIZLDMHES I 2L —va &%k
ML, OO BR 2R A G LTz,

* 1 —UENEN B AR BB EAFIERT BB EITHFIESD
*2  —UENEN B AR BEEAFERT B EREITHRESS [ (D5
* JFFESZEE 20224E4H10H 7 #B#ET 2023454
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erformance test for
D to avoid the collision

with injury or death
[Goal: No accident
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~
- Resi St or -
al ial/Ris

E‘»}\

Foreseeable Boundary

Unforeseeable

Preventable Unpreventable
Preventable Boundary

Fig. 1 Reasonably Foreseeable and Preventable boundaries

2. ALKS;%:#8 T Preventable / Unpreventable$B18 iR 7 75 i%

ALKS #EH Tl Fig. 2 ® X 9 12 Automated Lane Keeping Systems Zf8# L 7=H#. (LA, THH] &
WD) ORIFICHED L — b ERAEMm (LT, MiteE] L)) NEREFET L FVAE2 Ty b v
FUFELELTWD., ZOHy b 2 U AL B EHE Ve0, fiBHE Voo, il # o B2 W EHAARED
HIAEERE (DL, WIS EERE)) dx0, MEORGHE Vy O 4 SDO/RT7 A —4% THH, I X UOMLEHEOZEH)
ERILTND.

Fago_idx0 ] Initial Iniial, (Ve0] Ego \{ehlcle vglocuty
| [veo-V0OO] Relative velocity
Iitial | [dyO] Latte.ral c;hstan.ce
‘ [dx0] Longitudinal distance
*Challenaing.vehicle | [ Yetiee | Laseen | [Vy) Lateral velocity
X Latteral distance

ex) Lane width : 3.5[m]
Vehicle width:1.9[m]
Driving in the center of the lane

dy=1.6[m]

Fig. 2 Cut-in scenario ¥

Fl2, FIARNETNZONWTIE Fig. 3 12T, ARERTHEERW KT A4 NOFHCMLE BEET 5,
Competent and careful human driver (LA T, [C&C KT A4/ L)) ZEFRL, TD KT A/ \NEZE
% [AlREC & DT LY Preventable 52t 2 B TV 5. BARIZIIRIZ B BHEE VeO % 60 km/h, #H
*HEEE Ve0-VoO % 40 km/h (VoO # 20 km/h) &% & Fig. 4 (82 74 HIK EA 5 9. =0 Fig. 4
VIR A R B PR dxO, il At ERGEE Vy & LTV, ko7 vy MNIELEE, JRERaiZE, £
IR 2R, RIS, BB BEDERAICT Yy AL, BELRWEAEEZRLTND.

FT, vIalb—varilioT, C&C RT AN, BILOHBENEELZT A7 LD Preventable 5t 23R &,
EEMNC TR SN BB IETRE R i R ET 5.
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3

Driver basic model for Cut in/ Cut out / Deceleration

Perceplion Decision Reacion
Decide emergency Foot Timeto enable
Breakingisrequied |Release acceleatorpedsl tansler  biaking
> —s
3| Accderag pecal Brake pedal
&  —
: i Decisionon Accelentor [0.774sec” J—|
[ R Risk braking e =
3 Feree | evaation completely Deceleration
t | esed
D - N
Ty e >:.:1“ tion | Delay i decision. | Acosleraor relase time Foot transfertime Deceleration occurs
perception
L = fa b 0.75sec" > 6—>
Rl Y5 : : T

Reference Driver

0.774G

Max Deceleration G
0.856

TG,y /lerk_time
015

ety
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\ AEB
Reference Driver

—

a) Examples of a Skilled Human
Performance model

4

[

Lateral velocity [Vy]

. YERalb—YavItLAREDEN
FT, B LI FEFOREEE 2 HENEIRE EORERM TE 208 L. BELZFMMET 57291203

b) Emergency braking area

Fig. 3 Competent and careful human driver®

Ego vehicle velocity[vVe0] : 60(kph]
Relative velocity[Ve0-Vo0] : 40(kph]
m/sec] dy0=1.6m

3.0 g

25

2.0 §

15| §

0 10 20 30 40 50 60 [m]

Longitudinal distance [dx0]

Fig. 4 Preventable area®

: collision(side)
: Interrupt backward

: no collision
: collision(front,back)

LR NN 72 D03, IR 721 CldEHE & OREBERARE Wz, FiHEShER THW LT
WD EEEHIE, SEEMEERRE 2 FHMEiT 2512 CH 5 HIC (Head Injury Criterion) THFTHZ & &L
7o, KRR T ORI D BEARA R FEAE ORRF A TR DONETERT 5.

@
@
®
@

CALRA Auto Pilot > 27 A2 X % Preventablefz SR 1ERK

ERETIER LT, i ZEdUnpreventablefEiik C oD 2% E fij bR I fl H

ALKSER L FIEDC&C K F A /N2 L D PreventablefE SAERK

ZNENDOEIRERTORILA DREANOFAM 2 AL, BEEHIE, HICO3>DIREE Tk

ER A 2729
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@IZB LTI, Akt R0 BENEERE S LT, TOHBERT VI XARNEL D720, A—T Y
— A TH 5, HENERY 2 = L— & CARLA @ Auto Pilot 3 27 A % AU T Preventable 5 i & 1ER 5.

OIZHNTIEQD, BELVOT Preventable HEt & 1Rk L7 BSIC B H, 36 X UM HL OO IREZ JEE 0D Bty 268 7
—HE/DHENTEDLOT, TOT —XPLERERTORN ZHE T 5.

REIZ@TII@THI L7 EE AT ORI D, FAMOFHEiZ 3 DOEETHE L, £ OFHMIifEIEN F
BEELZ POBRERBERS HRTE DM, FHiEa X NOBA»LIETD.

4. SR OFARFEEE DTS & T 715
4.1 BMOEZA

SCHR 2) TIFABIMIC TR CTX BB 1Al fE/2 i % Reasonably Foreseeable and Preventable & LT3
0, O TIERHMET % 3 #iE#RH#0O Preventable 523 C&C K7 A /N2 L % Preventable it L ¥
BERINFT~FIETDHET, TOEEEZRIEL TW5. % Z T Unpreventable fEIIZE L T
Reasonably Foreseeable and Preventable ik & [FIfkIZ C&C RT7 A /& DHEIZ LY, BENEIHEOZL
A FRAET A 2 L2 E 2. BARAIZIX Preventable 55 % 55 L 723 Unpreventable fiEIE T D f#24
BTG E O TREM OG5 5T 5.

4.2 PreventabletZE R R

4.2.1 C&CKZA/\IZ& BPreventableiz R

2 F TR LTz, ALKS{EHIND C&C K7 A NIy, A4 7 —ENZED v Ialb—vary (XA LA
v 7 :0.01s) #EM L, Fig.5 #1E L7=. Z® Fig.5 % Fig. 4 & i+ 25 & BUS 872 5 @ 3FEET
LHMBBLRAFRBKORKERTHS.

25

2.0
7
E —
> 15 e no collision
E e collision (front)
§ : e collision (side)
T 10 e collision (back)
% : interrupt backward
-

0.5

0.0 L 1 1 1 1 1 ]

0 10 20 30 40 50 60

Longitudinal Distance [m]

Fig. 5 Calculation of the Preventable area
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4.2.2 CARLAAuto Pilot [Z & % Preventable 55

Selkom v, FHlixtGo HENEiRHE L L C, BENERY I 2 L— X CARLAZHWAL Z & 75, 7ok,
CARLA®D /R— 2 2130.9.119 % L, OpenSCENARIO?D AFIC LD v F VA E2FEITTH-0DIC
Scenario Runner® & A4 5. AJ)&72%0penSCENARIO” 7 1 /Vi%Scenario Runner®# > 7 /L7 7
A NI % _X—ZZALKSIERICIE 9 KO EBEL, HEEERT /LY X AIZCARLARN D Auto PilotZ M4 %.
Fig. 61%Z DAuto Pilot TOH v b A v F U ADOEEEEEZ TR L2 T 7 THD.

25

2.0
Q)
(S : —
g 15 @ no collision
S " e collision (front)
g e collision (side)
c_>5 1.0 e collision (back)
Jai interrupt backward
S

0.5

OO L Il Il Il Il Il J

0 10 20 30 40 50 60

Longitudinal Distance [m]

Fig. 6 Preventable area in the CARLA simulator

4.3 BMOTMEELEED-ODI I aL—Y 3 VIRE
B OFHMEEEICE LT, D3SO EZD.
(1) 722 BRI O AR o
(2) FiHBRRRIZH DT D EIEEHE
(3) FEEMEEFREHICY D N EERE 2 K4 ik

1 > H OEZEERTOFERHEE 12OV Tl Preventable B AR 2 BT 2R CTHEOLNLDAFERE LT —BR
GICEONLFHMEEIETH D, 20H, BEXO3SHIZEEREEDH A RT7A > VIiZBW\WT [ HEhEsy
AT AN EREZTANFFzL] EWIHIUERNHIHT-O, NMEOEEEZRTHEEL L TER-.

4.3.1 Unpreventablefgig T 0 & EE /DM *HEE

TEZRE AT OFXHEEEZ OV TIE, 4. 2. 1THTHEAE L2 C&C K7 A /N2 & 5 Unpreventable fEIK T O
B OEZEEATOM R, BLORIEI TV 2 2 L —y 3 > L7z HEhE#L#L0O Unpreventable fEIIC 1T 5,
EZLEATOMEXHRELZ HND Z & &35,
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4.3.2 D-CallNetCORLTEEMEHETZILTUXLEZAV R EEREE

e gl HE@ER S AT L TH %S D-Call Net Tld, FEEEEMRHEE T L IY X4 10 2 FNTIHELEE
SEfE=R 2 H M L, BB RERIEN L C0D. KRG THZ D7 /v T X 5% A7 BE I E 4 R+
L LTt 5. ZORTEEEMRHEE T /L2 Y XA TiE Table 1 (TR T /87 A =22\, T E
JEMERZH T 5. 72720, b C&C RTA Nk Dy ab—v 3y, BLOCALRA I X% HEhE
B2 b—Ta UCIHEENGOEEEEZRT, AVEHETHZ LT TERY. 22T, ERELE2 Y
Rab—var T 570, TN THZE L B BRI HRIA S I = L—3 9 »Th S CARS3DW %
FHAWTAV 255855, BARIIZIE, C&C R4 NIZLDvIalb—rvay, BEXWRCARLAIZKD VR
2 b—ya UL EEERORETH D, HEBIOMEONE, HE, a—A[2HEHL, ToOlEE2 ANS%
e LTCARS3D ITL A I alb—a a3t s, 20 CARS3D I ab—3a » TOHBEKEED
REZIET — Z 12k LT, ekfl, BXOB/MEZEH L, 2025 % AV & LT

LRI EAEEHIE T LT Y XA A HIT 2 B0E, SSRFRE T ¥ —Oat~ s T — 4
ZHAWTWATZWD, LAV E7po> T2y, D-Call Net OFEEH TIEEH AV Tt/ < HENBEHR 2 3
LB NSFHII SN AV AW SEN TN D,

Table 1 Accident factors for vehicle occupants!®
SR OIHHA

LAV 30 km/h LLF

31~40 km/h

41~50 km/h

51~60 km/h

61 km/h UL E

H22 77w GIEES

MEEZE (Near-side)

ME#EZE (Far-side)

LIEES

— hUL | = H

A

EZRCTER »HY

7L

R B AR 54 LA T

557 ~ 647%

65 LA I

4.3.3 BEFEVZaL—2aVICkDABEEREE
ANFEEREIZOWTE, IWVHIERER#E GRS Y 7 b Th b LS-DYNA THIH A[AE721 %% FE €7 /L
(NHTSA X0 ABH) 12 ZHWTH#Z FE I 2 b—3a 2% LHEEEZ1T 5. BARMICITRTIED
CARS3D I 2L —va y & FEMTHBEHERA L7z, C&C R7A4 N, BXOCARLAIZL SV I ab—v
3 COEREFTORD (FHEEONE, HEE) N OE%E FE 7 VNOEHOBERFEMHEZRELY I =
L—a Y EIATT S, ZOHEBE T VICITERR, BRI #2255 A 4 X — ITHOR (Test device for
Human Occupant Restraint) | ® FE 7 AR SN TE Y, FER NG EEREDO TRINREL 72 5.
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5. YIal—Yarv&kb M0 MER
5.1 EXREROERNRE

4.2, 1 HTHHE L7z, HHEHE 60 km/h, fHXFHEE 40 km/h (fHHE 20 km/h), #0332 FE RREHE 2 R
OAE, M HRGEE 2 {OE T > b 2 U A ZBG L7550 C&C K7 A /N2 X 5 Unpreventable
TR C O M EOMEETOMSHEE, I ORIE CRBEOMIRE T I 2 b— 3 > L AEhGERED
Unpreventable fEIKICIS 1T 5, FELEEFTOFEXHE Z Fig. 7 (287, 20 Fig. 7 TIEHRVWIREAIZRHI1ZE
EZREATOMIHEENKE N 2R L, W L bRl FRERE /& < 7o 2 & 220 A1 O FE % 3
REBRDZEDDND., ZD2250D7T7T7D%Es, D%V, C&C RT A /N TOMEERTOHE HEN S
H EhiE s 5 COEZLE AT OFXHEE &2 51\ 258D 7T 7 % Fig. 8 1237, ZOKIZE W T, REIL C&C
R A 23O J5 DIEZEE AT OF R EE AN/ NS <, FREIIE B S 50D J5 )N SR 1T O FH o A3/ S UOViE
WAELRL TS, ZOKEY, < OBEEAREKZR DT C&C R T A /3D J5 DMEZEE T O A GHEEE S/ &
WIBAMNENWEEZDND. ZOBEEROMEMSHEEINNSNE NI Z L2V RTINSV EEZD, OF
D, FEZRERTOMKRHEE Z Unpreventable fHIK COFEAOFAMIEE & L2546, BENEREILZ < OMFEEK
THEMTE TWARWRERLE RS,
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Fig. 7 Relative velocity
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Fig. 8 C&C driver v.s. CARLA Auto Pilot
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Fig. 9 AV (Velocity difference pre-post crash in ego vehicle)
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Fig. 10 D-Call Net injury risk in ego vehicle driver
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Table 2 Comparison of criteria
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Personal injury
Low
measurement accuracy M
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Comparison of Japanese and German data for internationally harmonized

automated driving safety assessment

—Discussion for cut-in situations on expressways—

&N ER7 Silvia THAL*
Ryo HASEGAWA

Abstract

Active discussion is being conducted for the harmonization of international safety assessment
for automated driving, however, it is predicted that traffic characteristics are different in each
country. Thus, it is necessary to clarify which standards, or parts of standards, should be the
same all over the world and which need to be considered for each country. In this article, we
focus on those for each country. We analyzed and compared German and Japanese cut-in
scenarios using traffic data which measurement vehicles collected on German and Japanese
expressways to grasp country-specific traffic characteristics. Results revealed that the relative
velocity and distance between the measurement vehicles and cut-in vehicles in each country are
different. Therefore, in order to harmonize international standards of safety assessment for
automated driving, the importance of considering country-specific traffic characteristics is

shown.
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—WERAE A B AR A BYHERFZEAT (JARID) i, 2018 4EFF L 0 fRFPEEA 0 [ Bidsis 2e 2 MR 1B %%
#HI¥ETh 5 SAKURA Project 9 (2B T, HENEISHEOZSMEFHIC LIRS @AELY T U OB 20
PEGASUS, K OZFO#M7T 0y = M PEFESEHEO S & THEE L TWS. YigHE i, BidEHE
Waxtgl L2y ) AORBELZERLTBY, BETEONZMAND, REMIHICRET 5 Y -
DEEN cEmE ) — RS oA ERMt L T\ s,

*1 —WMEEAN BARBEBEMIETT BB ETIFEH
*2 Institute of Automotive Engineering, Braunschweig University of Technology

* JFRSSZE 20224E5H10H 7 FI3BEL 202346 H
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U AOBRRBICHTZ - T, FHUKERZFHE LI BRI O ETS, FT —F _X—ARENnoE6N05
KEEOR BT —# W, o152 & T@L?ﬂ%ﬁfi’i’ﬁﬁb SHHEREZ S LICKEL2DLT ) A Z2BET S
FERERTHDH. L, EHEEERMOERZIT O 2O, EROEOLZBEFERERIZ OV THHE, ik
U, ZeMEFHih O HEL FEERAICTIfM S § 5 X EH o &, ./“J'J“C*ﬁ‘f'ff\%*ﬁ/\ TOWTHfEEd 2 Z &2
VETHY, ZOZ LRI EEERICET 2 E 261 5.

Z ZCARRTIE, AERNC T RAEER U A7 O—fl& LT, HENEESEN AR A SR E TR IC e
Iy MM EINAHGHICERTS. é E W HARESN O BEREEREO—EBRE LT, EFH 52 FAST-zero'21
2T Lz, Ao | Eh e E T4y bV OEEOEN 5 [ZOWTHRTH. 2B, 22T
DIy A &iE, BE (HE) $$ﬁ$) Hlei“C%\é% L7oMMBEOBERET D 9 5, BEZEEHR O B HENETT
DHEBUCHPRET L, D OETHENHEID QBN L EEERTH.

2. RBT—H2DOIRE

REREHIRT D720 DF — 2 IEIITVL OO FERDH 5. 10, AEHF|C LIDAR 0L —4,
T AT EZFHE L CEHUIEM AR L, ZOEmMEZETIE5H 2 & T, BHEELOZESINGG OZHE) % BfS
THFETHS 0.7, ZDfh, F‘rﬂ—/_ BHZEHINEOFHA 9 0, FET — X X=X 9 nHOT —FUL
ELHLARETHD. 22T, FAYBIUOHARIZEWCGGHIEOETICL > T —% 2 NEL, BUEEO
ZEN A L72B2EY EF 5. RAY EHROT — XA ITHICHT=-> UL, MEOT — % sHlEO(:
BRICEWA D D72, WEE TR L CWH 3T A—4 L LT, Fig. 1 ISR LB EDOHE Ve, 71
N E (BAF, FFE) OMEE Ve, HHELHTFHEOEMEE d, MTHEOMEE Vo2, BHEICK
T B HFEHDOHKRIEE Vorel & AHFHEOFNHE ay ZFHNDL Z & & Lic. sy b v OF ML, K
BRI O @ BARA~OHEMRET, I KA Y TIXAENLE, BRTIIAENSHE~OBBRET L L.

Measurement Vehicle (Ego)

Cut-in Vehicle (Object)

Fig. 1 Parameters in the cut-in scenario in Germany

21 FAYVOBEBEEREIZE TS Ay MM VT—4

FHAIEL VY, JEOBREEREIR A 7 o & U CEEHER#E D ADAS (Advanced Driver Assistance Systems)
AL —X LB ATITMAT, RiBRNEZTLERT D7D OS2 HEE L. 22 ClE, BEHEEHERKZ x4
ELT, RIANDBRFUERZEITSEDHZ LICLs TEITT—XZBEE LT, TOREE, 123,225 km
DEITT—Z DG, LRl IREHER) 2ok y b v F U AL LT 2,878 fRaflit L7,

22 BAROBHEEREBICETAAY MM UT—4

TEHRTTENT — # ~N—2 10 T SAKURA Project 1V TBA% L7-FHlE N SHH L2 — X 2 RH L7-.
FHAIE IR KOV EBRS L @ Mobileye 7 A 7B XN A T 06 OIEFRZRedk T Dias & #5# L 7=,
ZITE, EfTT 200D, Al (KEER) D00y M v U AL LT 790 R LT
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3. BROAY b U LLE - EER

AMMOT —X Z T 5I12H720, FA Y Ol IS HIRIEE R 72 2 8, FHFBOHES [ O L A3
130 km/h £ TOT— X ZoHrxtg & Liz.

Ty A BT DHGMRGDENRT A =2 OYHE (W) &, F/3T A —F IOV THEZEERE DR
IN—T U H A WAH (crit) DOL# % Table 1 IZ/R7T. 7B crit 1, /3T A — X EITEZEERRE O &V ME O
BN D . Vel DFOXHE, ego vx, obj vy, obj ax (FMEDNK & W EEZEAGERREITE < 725728, dx, obj vk,
TTCITED/NE W FREREITE L /D, FDT20, v OHEGHE, ego vx, 0bj vy, objax (ZOWTIE
95 X—® L X A V%, dx, objvxy, TTC IZOWVWTIE 58— U H A NLZEHHALTND.

TEST ) DFRREEFE OAEFME (| verel|) ZRDE, BRO D v M A VHEHE, NA Y LHEL TEOMNKE
WZ ERRTEND. —F, MEFmMOFEMER (do 2158, FRAYOhy b VREE, HAREHEELT
ZOMENENT ERRTERND. 25 O@E WL, B THELE S N 5 B B) B HE AT TR B EREES B /e
LZEICERT D EBEZLND. 9F 0, HATIE 100 km/h TETTL TV D BT 100 m o B R HREEA
PENTWDEDICH LT, FAY TIXERBKR 2 s, 9705 100 km/h £ 7RO HEREEEILR 55 m A3 HE
[TINTWDHZ D, HRTIEHERA Y X0 S ITHEICK L THEBPEWRBEZ > TWD RSN H 5.

L LRSS, FHFENEHBERAALED TTCIZHOWTITHM TR E 427381372 <, M FHOHET I
DILEE (obj ax) 1L HAME HAEAIEF I/ E V.

Table 1 Comparison of relevant statistical values

Parameter Description GER (p) JP (b) GER (crit.) JP (crit.)

Vxrel [kKm/h] Relative velocity -6.99 -10.24 -23.55 -28.48

dx [m] Distance between Ego and Object 38.41 47.16 11.39 16.56

€go vx[km/h] Ego velocity 104.75 99.78 127.98 121.04

obj vx [km/h] Object velocity 96.69 89.56 125.07 114.95

obj vy [m/s] Object lateral velocity 0.87 0.90 1.44 1.34

obj ax [m/s?] Object acceleration 0.18 0.13 -0.03 -0.20
Time To Collision when Object into

TTC (TTC < 10s) [s] 7.32 7.71 4.17 4.87

Ego lane

WIZ, EONTRIRT — 22O, do 2880, vea 2600 E L7204 % Fig. 2 12779 41X TTC 23 5
s AT ORI 2 ZE~DOYLEE N I m W ERZRLE EER L, ZHIZERT ., ’FIZBT HIRWVIK
o7y FEREWEAOT ey MR, TNENRA Y ERRICBTL 0y b ON, TTC A5 s Al
DT —=HThbD. RAZIZBWTE, TTCR 5 s KMDH v b %, |veel, de2V/NSVY, BIGHFHE
DEH BTSN T 2 EIFHEAENS OO, HEIZEWVIRBUIZEBNWTTEZBEL TS, —F, BAR
T, |vael, dx2ZKEV, BIGEHENS THPIEITEWS OO, HFEEES R M E 2RI\ TE
SEELTWS.

B ORERNG, AENEIL Y AT AOLZEMWFHI D720 D > b A 2 U FITHOWT, FHTFEH & O
REHEESCHL M HERE &, ZR@EANELT A T U AR 2 5 RT A= OB ERET ST I T Y
FIEHET DD, SEICBIT D7 A =2 D02 NENEET DLEEIRESIND.
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Fig. 2 Cut-in data samples with negative relative velocity of Germany and Japan in the dimensions dx and Vxrel

Table 2 I%, Table1 |23 5 /37 A—% egovx, objvy, objax, dx, Vel {ZDUVNT, JEATHFZE D CIRRE X
NIy " T U FNZEBT D 20037 A—2 OFBEBRER T 5 FIEICHESE, 2 20T A—F
F‘ﬁ@t?’//*ﬁ%’é%é&r%ﬁﬁﬂ%ﬂ’””Hjbh%wf%é r DEHFEITILUTOBEY ThH 2.

FTENRTA—FEERRO [ 77 X)) \ZRET 5. 7T A%, HDH/NT A —FOfEEE L ORRE/5E4
B0ERT. FlIZIEHANT A= x DfEEEZ 0 = x = 6 & LT, ZNEERED 2SOV F XI255E|
THERLIT0O=x =3BV TR, 3=Xx=6NT7T7RA2E5. ZLTIOR, £7 7 ADYT 7 AE
T3 EEFRIND. KRIZ, HDH/INT A =X x DK T T AIBWT, F_OD/NRTA—=H yDecrit ZitE T 5.
W®ZIZ, x DI TAEE y DY T AED crit Tr ZFHHET 5. 728 Table 2 THW =& /3T A — & OfEilk,
7 7 A&, crit iZ Table 3 &M X7z,

S BT IZDWT, FATAFE DCIRRE SN MBI O BEKEE d 2 W THBE O BEMEZ /G L 7-. o
BE, r>0.95 EABAHED> 0.1 LWV IBERVHEBERH D Z & ERT

FERE LT, BME BT, BZE~OUNEE D A EWERR 7RI TIE /N7 A —# dx & vael, 3L WM ego
vi & dx OIZERWHBANR H D Z L33 ho Tz, 7272 LIEEL, egovi D7 T A L dx D crit OB ITHEVFH
BERR BN, d D7 7 A L ego vk D crit OFERITEHV .

ZORERING, e AN T U FOFHANNOE/RT A —HEEZERH L, TNHEMAGDESLZ LT
EEnbdar 7V — A3 3705 BEREEE S 27 AOREMEZFHET 2 BRORERSEEIZB N T
W2 B E T BRI, B L OFER, KUMHTFE & OMEXHEE & OB A B ET 2 MBS RIE
INb.
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Table 2 Correlation coefficients for German and Japanese cut-in scenarios
a) German cut-in scenarios

crit €g0 Vx - 0.72 0.59 -0.45 0.19
obj vy -0.83 - 0.87 -0.06 0.13
obj ax -0.18 0.67 - 0.63 0.08
dx 0.97 -0.87 -0.29 - -0.96
Vel -0.80 0.22 -0.92 -0.98
€go Vx obj vy obj ax dx Vxrel
Classes

b) Japanese cut-in scenarios

crit €g0 Vx - -0.90 -0.82 -0.92 0.49
obj vy -0.59 - 0.76 0.47 -0.64
obj ax 0.43 0.76 - -0.55 -0.73
dx 0.98 0.87 0.54 - -0.98
Vel -0.95 0.15 -0.79 -0.99
€go Vx obj vy obj ax dx Vxrel
Classes

Table 3 Used value ranges, classes and percentile values to calculate the correlation coefficients

€go Vx obj vy obj ax o [m] Vxrel

[km/h] [m/s] [m/s? [km/h]
Min 80 0 -2 10 -60
Max 130 3 2 70 0
Class width 10 0.5 0.5 10 5
Crit 95th 95th 5th 5th 5th

4. BHY Iz

HARE RAYOBBHEHEREICBITA Y b o U A URER, ity TV 4246k
T HBITKENCBIT H/NT A —F AR DIENEZETH I EOEREMA /R Lz, 728, ATl
W, FBEHDIZ X D FAST-zero21 IZBITHHE DT FA VICBWCHHEIC L > TNE L7=T —F &%)
BT, By MU VA ZEREECTHET 2 FENEREIN TS, 2.11I2BWT 2,878k v hA v

U FEHE L FIEICOW TSRS 92 SB ESu-0.
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Examples of risk assessment in functional safety assuming accidents in buses
— Examination of the severity and controllability evaluation of passengers in buses—

EF EfET BN fEEA™2 ME ERY

Takanobu KANEKO Yoshihiro SUKEKAWA Tomoyoshi MURATA

1. FL®HIC

BN ARCKEAR N A~DE G ERL T L —F 27 A (LT, AEBS: Advanced Emergency Braking
System, UN-R131-01) ¥ X° R 7 A NEEF RG> A7 A (LLUF, EDSS: Emergency Driving Stop System)
D POER - EBEFHIES AT L (ULF, BE/E VAT L) OBEANELTHND. Zhb B/E VAT MTFEHE
AR IS0 26262 3 OmEHAXIRTHY, HAEIFZEEKAE (LLT, ASIL: Automotive Safety Integrity
Level) ZRET H7OICEITHFO T L—% % E/E ¥ A7 LG L B0E Y — R CHENF CREZEH
) BRAELIZGAEDY AV FHERLE L 72D, 20U A7 G, 1S0 26262 12t &5%, FEER LN
BBFRICK LT, "= ROBLOY R TEARAL N (30037 A =% ; =7 ZAR—V v, =
yhae—J 0T 45l T U T 45l G kS . LI, HARA'Hazard Analysis and Risk Assessment)
EEMTAINERSDLEEZOND. £i2, =YY /M TUAI v ark BE VAT AOMEEIZLD
IEAY— RIZOWTHRBRIZ Y AV FlB LT L 72D, £ 2T, NABENFEKEAEE L-REICET LY
ETUT 45l CREDAMIZED L S REENRH LD L2 ha—J U7 4 d il O~ — Rlfak]
DA LTz & ZTfEFE OENEE - FAE O FTEENE) OHIWA B & 72 5 FHFNZ OV THRET 21T o 7.

2. Bk
2.1 WMREIFUFEFEK

HPNF D HARA EHisF U 40—l 2K 1ISRT. KT U A, B SA DS —HE O B % &l (1]
40km/h) THEFTHRIC B/E ¥ AT AT & 0 AHGENTEAE L, CEBORENEE L CEELA D r—A
Thbh. ZOLH7 HARA vV 4 &FHlET A BICHEL RHRED T ET VT 4 FHEICONT, AR
N D A B TR E T — 2 W b RE Lo, £7-, BEERE, CABRRED Y Fhu—3F v 5 ¢ 3
ICOWNT, Bkilife & OB A LIRE 24T o 7.

——

of 0=0

M1 RBENT—FDOIFUAE (—FD

k1 —UEEAN B ARBBYEMIEFT Hre eV T ¢ HF9es
%2 —MRUEIEAN B AR BBV EAFIEAT RS
* RS 20224E10H11H  / WH4E#  20224£114
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2.2 VEFPYF4 LAY FO—SEYUTFAISRDEZA
Xl 2 1%, HARA IZBIF5 =7 AF—Vx (B) i, = tue—2 075 (C) 7, 7 U7«
(S) FHMDEXFERLIEZHDTHD.

— vFuA

o WF—FZL Ak
| ,

(3~ ko—5Ey74 |

CyFaz—vay]

[ [ N

E(ZYRHKR— C(arra—53 § (YEFV
D) FHE EVT <) ¥l T 4) F

ASIL

K2 HARAIZH T HEEEE, CELll, SFMENEZXA

221 YEF7UTA4YUSRA

X 2 THAP—F AL X NEERFO NS AENOREDGEL, MORESY (R, IS, FT07RE) ~
DOEETHDH. YT VT 4 MOV TIE, ISO 26262-3, Annex B, Table B1 DI 7 VT D7 F
2ZEBRL, NAREOET VT 477 AOHWEELZLIT & L THRaZ2T-7-.

- S1 : EEOMEED 10%ATH

- 82 EIEOMEEN 10%LL 1=

-+ S3 : L DOREFEN 10%LL 1

222 avbA—5EYTA4U3R

B 2 THAPF—=F AL R MEERFONRZAENOFREO 2 ha—F B U 7 ¢ FHlIZOWNT, fERkIENT
—HAA R NREFRFHZ R T A "D ar br—=F )7 L LT MOEF R E~DOEZEIC X % faE bk
) ELTarybae—J8 07 i liziToC&7z. —JF, NAENFEKTIE, FI7A4 3T, BEDO
ayhue—J VT g b, SQEER EDONYF—F A X MRAERIC THEARRE PO RESY
(R, B, FT07RE) ~OmEEIZLHfaERRE] EERL, FERE (— MUV NF/E) | SR
Bk (FI DA/ |) oW TS E21To72. £72, IS0 26262-3, Annex B, Table B.4 ® K7 A
Nary b=V 7407 T7A%BML, RIANERRICEESHAZ Ca L ha—J 8T 4277 AD
HIWTEEEA DL & LR L7,

- C1: KD 99%LL EEEfaELER T 5 (HHEIZ=a > hr—/LaER)

- C2: /ED 0% L EHEAFE LB TE 5 (F@iZ= > b —/LAfkE)

- C3: KD 90%ARm A BEHF EEFLEMTE D (2 he—/LINE)

7B, T ARV ¥l OWTIIRER EFRICHE D=7 AR —V ¥ T —T VR EE BB TE 50, 3L
KRR DOIFAET DR IIBT IR R LETH 5.
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3. FEREEBE

3.1 YEFUTADREHRLER

NS HEIE AR BB G i % — (ITARDA: Institute for Traffic Accident Research and Data
Analysis) 235 L 72 2000~2019 4D EEHR S A BN FHIZ I\ Todr rTREZ2TENAEY it ik, 25k,
Bk, BFL7e L) T —ZIZOWTHEIToTeiERZ K 3 1T . ZoREREIY, T - InE) 1220
TiX, \EEORGD 10%LL ETh o7z, Fio, N - SUF1E] 2OV TE, BEEEOFIED 10%A0 Th
L ENbnotz. 221 O ET VT 47 T AOHWEEHEIZ Y TXD TN A BHNFHICET 2/RED
VET VT4 VTR EELDIERER 1 ITORT. ZoRLY, [FE - E] TOWTOET U T ¢
7T AILS2 EEM AN, £, T - B4EIE] 2oV ToOTET VT 47T AL 81 LEH I T,
BHNFRREOTET VT 07 7 A3 82 LEH STz, ARIOMERHB T, EEHIErDZD, v
ET7 VT 4 BV T S3AYSITN RN ENb oz, B, TENENEFZECEE L THLAE LA
STEIRIIZOFKT —ZIITEENTELT, AG Loz AFk (SO YY) [THETE . 2ok
B, RO NT, EERLIIRANSFHE L DT 5.

pus. ESEH_ ESEM
. BEES BEER+EHER
20%
15%
R 10%
]
W
0%

Eics i 2P)lI: BE-SFIE  ERFEHEH
TEEE

H3 BN RERNFRICETITHEIOEEGE

® 1 BRARENERICHEIIREDOCETITAIIRAEED

pEE YEFUTAHTR
TaEL (BEETHI |
St - I03% s2
WE - AL st
ENERLH s2

&) EEE=210%:S3, EHFE=210%:S52, EHFFE10%: S1
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3.2 A hrO—SEUTADREHKRLER
B RATE D ba—F ) T 4 FHICHOWT, HRER X ONIEBNCET 2 kA2 & &2 Fh L,
2220z hu—J YT 477 AOHWIHAEIY IO R E L TICRHT 5.

321 EEZRDP (NILEEEHY)

— W ARYE N B AR B B BAFSEAT (JARD) C3EHE L 728DE S A EITHIC AEBS #82 OJ0HE (1, 3.8 m/s?)
THIE) S HEICBIT DRIAE FE (3 — b~ MUEH V) TOEBRSINE (106 4) 12X 2RBRO%KS
BnD, EBRSMED 99%LL EXfEELRREL-Z D CLUTFEHESINS. LN -T, AEBS XV
/INEVEDSS AHY (B, 2.45m/s?) , FIEAY (B, 1.25m/s?) DOHETHL 2y he—J T 47T
ZFCLUTEHEES LD,

3.22 EEZRD (N)LEEERLGL)

SCHR 4) 1%, MM TIT O~V MEO R 22\ AE RS CEATH O H i IS H8) & T 72 BBREE R CTh
5. ZOXENTIE, A& OFERBICH LT, BFICEED Z LD TE D HRIEHE %2 BRI RO TV
5. M4 RT T T T00, iR X I D RENEFIREESNZEHEE2 R 5 L, 0.25 g (2.45 m/s?)
L~y (EDSS #HY) TIiX 100%HE &S5 (C1) DIk L, 0.4g (3.92m/s2) L-~UL (AEBS #H¥%) T
1% B5%FEAE L Fe AL D, HEERFTIL 36 N (100 AKi) ThH Y, HiE OFRES (FHRL) O%A,
AEBS fHY TIXEBEHFFT 2008 L, avbtae—Jb U7 477 AL C3 LHEESND.

100% —

80%

60% | —

REMNRFEINEE

40%
(35%)-| ===~ S !

20%

0% L _’_L

0.2 0.3 0.5 0.6 0.7 0.8
FE LRI (9
M4 STy bU—RMIBEDIREDES (RIAE)
(Hi88 : XER4) DFig.32 BB L THER)

F7z, TR B) 1E, EEETIC AN TR X I — NEDREERE D> HRTE T 2 IR I 2 22 ERIC LD A L
TW5., BREELBOFE BN HOVTINEE 5~20 m/s2 (TEAFE 0.2s) TITEE L4 2 — AT
Lotz Z &, FIHOIEFE T L—=F 2.2 m/s2 (TEAFEM 10 s LLE) T BN Tzl #imds O R4
ITEWEBE LTS, ZRODRERNG, BREEE (MFRR L) ONAFRIZOWNTH EDSSHY D 2.45
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m/s2 OWGEE THIUTEIRE K L I RICEB AR cCE b0 ar he—J 87 47 X% C1 LA
TEHEESND.

3.23 MERP (FFTYEHELZL)

CHR 6), ) 1L, IEEEICKRT T DN BBARE ORRFEIFFEICOWT Y R a2 L— I L D FERSINE R E E
L CWD. ZOREND, SMEBORERENFTT VIR EZ DDA TR 1 m/s? LLUF OJGHE Ciis
BT 2 AHREERH D, BHRAAOFEREES 1 m/s2LlE (AEBS #1%, EDSS 1Y, FIHAHY) ORGEE CF
T EONATWRWEAITER MR T200E L, avtre—JE8 )T 47 TR C3 LHEEESNH
5.

324 NEP (FFUEEHY)
gk 8IE, FIHENOREIEEE NG 2 5 HEIZOWTERBINE T ATV, FIHRGEE O E 72 L
SUUIZDONWTHRFT LTS, ZOFRERND, BEOHFRTE2VEIE 10% (0%ITFFATE D) THD L,
BOHE 1.2 m/s2 FRENHIEL L EEZHNTWD Z E0D, BANAONERFERL TV E2ONAT
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Automobile Functional Safety Online Training Initiatives

FiE BZ
Ryuzo FUKASAWA

Abstract

Since 2012, JARI has started a training program for the road vehicle functional safety
standard ISO 26262, and a total of about 3000 people have taken the training. In 2020, all
training was made online, and we were able to provide students with new services that take
advantage of online features. We will continue to create new services and contribute to human

resource development in the automotive industry.
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