A 086

WikF e | 20176086

ATE MBI 38 1) 2T B M & TRV O BRI RE 9 5 A

Bkt o NI REACY

SN

HFE —EY FHE Y SN

Analysis on the Relation between Pedestrian’s Attributes and the Driver’s Behavior when Passing by a Pedestrian

Fumito Shinmura Yasutomo Kawanishi

Daisuke Deguchi

Ichiro Ide Hiroshi Murase Hironobu Fujiyoshi

When passing by a pedestrian, a driver decides the behavior that his/her own vehicle can safely pass by. In this presentation, through analysis

using experienced drivers' driving data, we clarify the factors that are important for a driver's behavior decision. For the analysis, we classified the

driver’s behaviors into three states based on the operation of the acceleration and brake pedals. We estimate these driver's behaviors from the

pedestrian's attributes by a machine learning-based method. We conducted experiments to estimate the driver's behaviors from various attributes,

and analyzed effective attributes for the estimation. From the results of the analysis, we clarified that the pedestrian's orientation is more important

for the driver's behavior decision than other attributes.

KEY WORDS: Human engineering, Driver behavior, Driver model, Pedestrian attributes, Passing a pedestrian (C2)
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Fig.1 Outline of the driver’s behavior states.
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Fig.2 Overview of the proposed method.

REI - T =R RE VOB ER A B TR T — X A INE L
7o, F7z, RAHEET CILERTEIOHM AR Y, TOR
Ba2 AT HIEMZRONTHERZ1S DRV RTREM N & 572,
AN TRV DIEIRT — & TIXHBEZRICTHER 2B D
% BB | S A R LT

WIZ, WEE LT — 2 A TR @R — 2 L,
BB OEIET —Z IR L CATTT /T —a VE{To 7.
53 A1E81L, B TE S TERETH 5.

TR TENIARR O 3 RN D 1 EREIRT 5. FRRED T
R, 77 A LBLOT L—FAZ L OEEN SR
E L. £F, @REN O ORE~OBITIE, TV
RENVOBSERN 0 L2 72BHE T, FO%LUITE < EES
RV L—F _IOUHBEMEES N 5E, @EIRIED A%
ZRFE~BAT L= & L=, Zhid, 7 L —En i
ETHIET, T EARELNSITENEEN, 7 L—%2
SOV B DNENEDNIRBBIZ 2 5720 Th 5.

WA, HEZIREEN B LERY) D IRE~OBATIE, 2 REE
KR T 7 B _E VDM ES B %, 12 IRE b4
SO0 REEA~BAT LTz & L7e. @ Ze e
IR L CiliEd 2720, 778~ AR’BEND 20T
5.

2B, SEERIGEET S E THIENM TN EbH b,
ZOHEITRERE D RE~OBITR 2N b D& L (K3).
T, BITEBEROE, #ICT 7 LR En T E
FWBTHHEENHDH. ZOHRA, EEENSITEEERL
RS CEEN R L SN b0 EEZILND. Lo,
B D Z RV RETH L bD L L (K4) .

ST EMEL, BMERRR T L s TE R DL L
T, AREBRTITEBRE 3 WotAlEE b & ICFECHIT LT
B2, BATEOAEIT 3 oA LIZBT 5 B ENHOM
REOLE, IR E TG ETOSTEDOEME, OX I ITRE
L7.

P EOFIEIZ L VL LT —2 1 v NI 84 BIOSTER
Wi — 2 ZE R, 0.1 BT LITH TR B LB TEN 2 1 5
Lz, T—28IA# T4, 83T fHTH 7.

ARSHEENBBIERESTS 2017 ERBRS AT S TR

D)
‘ Pay attention until the vehicle passes by ‘ @

\ J \ J

(D Normal state (@ Preparatory state

Fig.3 Example when there is not Safe decision state.

‘ Judge a pedestrian safe when he/she is found ‘ g;%

(D{__/___ _______ .

\ J
Y

(3 Safe decision state

Fig.4 Example when there is only Safe decision state.

5.3. I TEMHEE D LR

T TEIOHEE TIL, T — 4y FD 55 83 [y OBt
i s — DT — X R T — 2 & LCTRNY, %D 1
B4y OB THE i@ > — > OFFERT — % % AW TEHli 2170,
HEEREE 2572, T X COBMTERH@RB S — OFEEHT — ¥
AP SRV B D K H 84 [l TEIHEE & 4k 0
BL, Z6OHEEREDOYEZ KT

HATH ONLE D B TS5 OB TEMERE &, BT H
DAL TERMEE 1 FET DN 356 OEE TEHEE
EIToRER LR, £, HMrEBEEZMZ 55
DIELATEMHEE BT, (LE OB % WG I~ THE
TERSE M L U BT i s — o 0%k &, FEERME T L
Ty — DAY

5.4. SyHTiEsR

T ITE, BTERMEEINAT & S OHEERBE DL L,
HEERSED A E LI — R T LIy — &b LU, BT
BB LB TN OBIR A T 5.

* 1 XY, HEERE~OEBRD R RS WA THRIEIA
TEDKAE Tholo, WNTHEPNKREWVESEE, BIEA~

483



Table 1 Estimation results of the driver’s behaviors.

Added attribute (COE?;::T?:;:W?S;E giclyate) the a’:clfjrp:::e)/rv(\)/;ss??:gioved the a’;IcLlIJTabfyr v?lgzcdegl; rsaded

No (only location) 49.6 %

Body orientation 559 % 50 29
Movement amount 511 % 39 34
Action 494 % 33 38
Awareness of the vehicle 543 % 46 33
Age 512 % 43 34
Existence of sidewalk 50.9 % 37 37
Time until passing by 527 % 44 33
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Blue: Normal state

‘ Orange: Preparatory state ‘

‘ Green: Safe decision state ‘
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Fig.5 Estimated result of the pedestrian facing the vehicle.

Blue: Normal state

‘ Orange: Preparatory state ‘

‘ Green: Safe decision state ‘
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Fig.6 Estimated result of the pedestrian facing the back.
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