—_
i

7/

STEAIH Y BELETEER L
ANEBEBE RS X T L
ﬁﬁ%i_:*, FP@%J\I%**’ mlujngl***

BRI

Assistance System to Prevent Unnecessary Deceleration Considering Stopped Vehicle at

Signalized Intersection

Yoshitaka MARUMO?, Tomohiro NAKANISHI**, Koki YAMAZAKI***

and Hironori SUZUKI™***

Keywords: Driver Assistance Systems, Energy Saving Driving, Signalized Intersection, Human Interface,

Augmented Reality

1. F

E

HEYH 2| &R 2388 - AV MEZ R %72
OIZ, BrAamllBII2ROOT7T 7Vt 7 E, B
FSANDPETHEEZTRT L LT, BEZNEXES
TaRNIATVOWMYMAITOIR TS, FLHRICH
VT % HB L OEATE — FHRERE B ROHIGICEH LT
AbE, FBHEEIRDEL, 82%FHOTWVWE Y, =
DT EDS, BiHDESHIME T OB, RERHEE
WS 2 IR EITH 2 8T, AT FISHE L H I b K
WTEX 5720, Wt%@ﬁh#ﬁﬂ T& 5,

ANE R % S 2 720121, B OE S oY) B
b@?%i?ﬁ@%ﬁﬁ%%?%éo%lf,%ﬁ%@
BHEMI L YA REROE T HREIG T 52 LT,
FRFTR I EAT IR G 2R T 245 5 1 s I 5%
WL Y A7 AV EMLL T b, LA L, #Hi#E
RENEE R A, HENR AR 4 2L 5
RiBWT, FRBICHBEBTLENH D720, WH
DEBBBEANOEEN RN L TREEDNR D L, TD0
B 28 m OB O RELE 2, AL E R & L CEIINIC K

BMICERT A2 LT, RMEFIUEDLBEOEH -
EILOHW %2 BT 5 Y AT ADBRESNTY, MBS
R RITY, HETICUWEL LTS KIS, K
W W LR G A B EANERT A2 LT, R
WHT B LRSS,

COZEY AT AE, HEFICR S E TORM & RIE
OHHEEN S, JHHEA %%&wﬁiﬁi%ié%i WAREICE
ARLT, FIANZHEHBZNSELDDTH D, i
HIEFRELEE LTWAHEN (DY, BfTHEET2) 28
AL WAL, BRSNAERIC LY JEH WA
WHEIC R 50 L2 L, BATHEIFAET 25E6121%, BR
SNDLNEHICHED &, BATHOEEIIL), LTLIA
BRWHEZ P TE L LT F 2R\,

ZZTARMIZETIE, HRESWH b HRICEITHEAEE
mﬁﬁﬁﬁ%ﬁvawoﬁm®%t,$%&ﬁﬁ%@ﬁ
TELREVATLAEREL, FIALEY 7y 3Ial—%
(LLF,DS &£95%) EBRICL D LRV AT AOWGEEIT 9 o

2. ANEFEREEEZIE DY X T LOFHIEER

R0 0 B ) RASSENEEEEEY§ 5 SEATHII T L

*H AR AP A LR Lo R AE B

*FH AR AR B P LA FE PSR 2 W i i R 2 4
U H AR AR A B BE LA SRR BRI 1 LR AR 1 4R

FTHAR TR LA O R T 4 7 AR R



T, HEF—EHETHEITL, MR HEE A 7 W IREE T HEfil
THHEIIOVTEZ S, FHlSNAEME 2R T 5%
72D, FHEMoOMEOHER % Fig. 1 I2R-3, &b,
CZTEHHEBOERIZZER L TV Rws, FEEoEiRY
By AT LGRS EET 2 0L T 5, Bl R

Os 3FRH WO EDLLEYAI V7 THY), Frifllz
AL LTWD, Mo E 0 midse M A DT
HY, KL FERCTFRMAATH L. BEUHVEDD
YA I, BERBESAFH LTI L%
HEL, HEFICWYEHbL T TORMEZ TTG (Time
To Green: TTG >0) &35, MAEOHE I (1) &
Tl S N2 B E 2 () ZRESBOME %, TR L
Pefih§ 2 BRI v, (0 & LT, JoAT 80 &5 ek i v
B HEOSHEB 5, Tl S 2 HMEER ¢ %KD
5 (LoEH#EE KEOMBICERIRATVES),
ZCXY, FHIShLHEMAEY, KD, ZofL
EAREE LT, BATHEEEMT 2 TCORMTTT
(Time To Tangency) W CHAEDOHE v(t) % T HbE
7R BRI d, (1) AR E o

d,(t)=v() - TTT (1)

72720, MR EERIEEE d, 130017 B L o P A E
x B LT 50, EHLEICERT ABICIE, AL
IEREDVEMEIBERL 2V DL T S,

T 7k o FRAGHE IS 2 W s EA~HE I EOR T 2 Tiofi
A% Fig. 212R7. Fig.2 (a) oXkHi2, HENEF
M D FIA % FBAT LT B HEE, B O M EE % 4
Fdh2 LT, BATHLHET LI LR, RELRHHE
ZEST 5 2 LW RETH D, —J7, Fig2 (b) X
IS, HEPHEHBNZETLTWLEIE, Z0F FTik
TATH L 22T B ERMEDNDH 5720, HEOFHEH~D
EAEEWIZID U CHEIBE kS E5 24T, FIAN
IRHIRE 2T IR X 0 B HLASERl R AR 0 9
WA 2255120, FNUL Lo BEEREIIAE E 2
5o

B, —MEINIZEATEICH LTIX, SEECS U
Evaluation index
Preceding vehicle
------ Own vehicle (Upper limit velocity)
Red Green
N PR 7 T
|_E| 0 ____________:_:.T ...... __'___‘E—T___
g |ol_ e =
S |\r=2" IS
o Viim v <lt) ~
2 S

-TTG 0 L,
Time [s]
Fig.1 Predicted tangency point.
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Fig.2 Schematic diagram of indicating evaluation
index.



Fig.4 Indication image of evaluation index.
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Fig.5 Time history of vehicle velocity.
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Fig.6 Time history of vehicle position.
ETEDLZERMERLL,

ARG TR, BATEA—ETEILL TWLIRMEIZOW
T 7285, BEfbBEmIAEEAO%RAR, FI1keT
WETLTWALAETY, BfTHORETO 7 7/ Vv
REST S ENRTENE, FIUTS U TSR %
RKOTHIET B EDPTETH S

A

AWFTEIE,  H AR AL 22 0F 8 2 A0l B 3 2L AR F 72
(B) JP17 H 02055 [ 2978 & W) R I2 25 < R
A NOFEAPI RN X AR T N DR S - iRt
DY AEZ T 2o 22T, ML THEEZET S,

SE XM

1) ARMHEAZBRIIO Y — - T Y 74 WH 5§
HHEOTa R4 757F A, (2015), p.25.

2) —BMBEIENERGEIEREE I AT Ay —
E 5 HIE I EIE 3% Y A5 4 (TSPS), http://
www.vics.or.jp/know/service/tsps.html, (£ & H
20184E2 H7H).

3) AKEE, PERSE, RUEREE, ELVET  BRI~NO
BRERICLAETRELTO KT A NHKR=3EY



AT A, HARBEM &5 SCHE Vol82, Nos43,
(2016), p.16-00276
4) T. Nakanishi, K. Yamazaki, Y. Marumo and H.
Suzuki: Driver Assistance System to Prevent
Unnecessary Deceleration at Signalized
Intersection Using signal Information, Proceedings
of the 4th International Symposium on Future
Active Safety Technology Towards zero traffic
accidents (FAST-zero ‘17), (2017).
(H30.2.7%H)

BE:3

A EHAYEATHLICH 3 2 R I o> 35 1 5

FHLASEAT LIS He s 2 e ] ¢, O IEARIE, DIT o
WY TH Do LE O mTHEIEL TWAEITHDS, KH O
sHOMHEE a (a>0) THEMELEED 21T B, ¢
= 0BT BHATHOME 0,(1) EAHE £, () 12, Zh
ZFNLTOXHI2FEE 5,

v,(t) = at (A1)

50 =at (A.2)

HAE# X RS v, —ETH O, Fl3 LR 4 12
BT, BITHEEHBEOMEIISE LW E2D

Vi = at;
L% b,

—%, HEZSHEHTHY, L IBTTFHSh2
WALE x, 12V 5 72,

(A.3)

y Tk

Hm__t,*t (A.4)
L b, PRISNDEMAE X, (A.2) kD,
x,:ial}z (A.5)

THbHDT, (A3) BIU (A4) XXy, >0¢
LT e

t,=t+/t2—gi
a

MBRE D, TOWRERMEZHWT,
L bRODHIENTE B,

(A.6)

(A.5) K& U Hefub i &



Biographical Sketches of the Authors

Yoshitaka Marumo received B. Eng., M. Eng. and Dr. Eng. Degrees in Mechanical Systems
Engineering from Tokyo University of Agriculture and Technology in 1998, 2000 and 2006 respectively.
In 2000, he joined the Japan Automobile Research Institute (JARI). Since 2005, he has been with the
College of Industrial Technology, Nihon University, where he is currently an Associate Professor. His
research interests include driver assistance systems, and vehicle dynamics and control. He is a member
of the Japan Society of Mechanical Engineers, Society of Automotive Engineers of Japan, the Society of

Instrument and Control Engineers, and Human Interface Society.

Tomohiro Nakanishi received B. Eng. Degree in Mechanical Engineering from Nihon University in
2016. He is currently a master course student of Graduate School of Nihon University. His research
interests include driver assistance systems. He is a member of the Japan Society of Mechanical

Engineers and Society of Automotive Engineers of Japan.

Koki Yamazaki received B. Eng. Degree in Mechanical Engineering from Nihon University in 2017.
He is currently a master course student of Graduate School of Nihon University. His research interests
include driver assistance systems. He is a member of the Japan Society of Mechanical Engineers and

Society of Automotive Engineers of Japan.

Hironori Suzuki received his bachelor and master degrees in the field of transportation engineering
from Nihon University in 1995 and 1997, and doctoral degree in the same field from Asian Institute of
Technology, Bangkok, Thailand. After serving for Japan Automobile Research Institute (JARI) as a
researcher, he joined the Faculty of Engineering, Nippon Institute of Technology as an assistant
professor. He is currently teaching at Faculty of Mechanical System Engineering as a full rank professor.
His research interests are modeling of traffic systems, traffic simulation, active safety measures and
driver assistance systems. He is a member of the Japan Society of Mechanical Engineers, Society of
Automotive Engineers of Japan, the Society of Instrument and Control Engineers and Eastern Asia

Society for Transportation Studies.



