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Research on Advanced Emergency Braking System
applying to Driver Model
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This paper shows the trend of making a regulation of pre crash safety systemsin the world forum for
harmonization of vehicle regulations (WP.29) and shows the detail of the
advanced emergency braking system (AEBS: Advanced Emergency Braking System)
whichisprescribedin WP.29. This paperinvestigated the effect of AEBS activation
timing thatis applied to the driver model.

®) ZIH LR - T - BEBRBRAE T2 - BB k) [ERSOWA - HBES - BeffBORER - Beffifimi s R~

lFC&IT
VAR, RO ZE HMWIC L7774 7% —

ATLICED et Em EEXE e ER 4 HE
(Advanced Safety Vehicle, AT, ASV)7%&&

TTARNY T 7T —=7 T4 DB P ORFEINT A
TOADPHMICER I, FROMEIHICEHF G LT 5
20129 IC B B 2B RHILHA RS, 4,411 E R -
TEH, 19704EI12BIF 216,765 N L tERBEH1/4
I LTOE0, IRRELTH DA EFHLIC
EoTEA%H>T05, Ezlsi&ﬁi 20114E3H D
IR WL AR IEAZHHIC B VT 20154FE ETICREH
ﬁk?t%‘%ﬁz%s,oowxu?&u 201041 HD N
FFE Y K35 TIZ 20184 £ T2 2,500 ALLF
95 HEICE WS, EHEREE TR,
20104 Sl R B ek 2 M FH ISR VT, Hli 24
REDOHEHEIZLD . 20204E12 1,000 A 28l FH 5t
UHEHEHIN T2 L2 HIEL T2 (R 20104E) .
AN L O L R FLHED LA iE L DIE D
AN, H L, ERICCEREIRE TSI LTRSS - M
AR E FEE $5ITS(Intelligent Transport
System, PATF, ITS), HEjICREHEL 72 PPI% 4y

7Tuyzy bl THEEINTWS

Hijlj DL R MEDIL AR | A EDASE I D
FERN A - TSR E L T, HB IR o
GAETNA AZRIICEBE OV S ETREe%2m
T2ILRHETODOTH S, TEIZHABHEEDHE
BRIEGH . SR 72 H B HAEE - 0 o Ham L g 2 7
SOCEBRR e SLEFI RO EA TV S, ZOEBEN
FEHEFHANC KD . — D DB L 2N R —E 2T
V37 S EIBRIC I O 2 4 k2 0 X5 2 EHST]RE
LY RERNEONFZHIRL L TERTEHIE
MTELY—NELRDIZLDTH S,

BRI, Bl R0 HEE2 HE LE
R O R IEHEDE A B IS TEDLNTE
n. ZzoHEMEO—IIBBEREEERFRN T+ —S A
(WP.29) 12T & 54T\ % [F BRI HE L o FH A 23X
SNTV3

FROEEE, ASV 7y =27 MEIZ O iF%E - Big



SNTL AT DATOWTDIEHELDIEIGED 5T
D, HTHIBZERIDENEE - P FE AR Z H & L7
FWEBW 7L —F > A5 L0 (Advanced
Emergency Braking System, BAT, AEBS)%
HFLRiZEA A7, (Lane Departure Warning
System, LAT, LDWS)7Z&&1d, EREKMNEFZR
LATREZN TV WP 2912 TEBILHE LD ED 5 41
"Cl,)%(z)o

KX TlE, FTWP.29ICTiim SN T 57
LR AT LDFEELDBAICOWTER | BRI
TEEh 2 B R EH R 7 L — % > AT L2611,
5 R EIC OV TR 21T 572 b DTH
%, FEALIC DL 2 DR 74 NETINEREEL |
EREWS AT LDEB YA S 7IHH T2 LT,
SEIRHREZ LS 72 AT LD R R 747
T Eal—FIC kBRI KD AL 72,

2. BEEEEEFFENT+—SL(WP.29)IC
BIFZEEDENM

el R R 7 K H iz, EE RN % 3% %= B 4 (UN-
ECE) O FICEE S 7 A3 B EE BRI 7 + — 7
L(WP.29) 2B W CHBIED %4 - BRESFLMEICBE 5
ZEEEHM ORI THhbN TS,

COFEHEFIRNGEN LT EREO ] - 2E1E G ORI
A B AR R E 1 (19584 & ) & EH o Hiilj 5 0
BT A E ) (19984EWE ) D D DE % il
CCfrbitEh ., RIS mimEoMmEE s 2>
Tw3,

Wt 2 B9 2 EIRR I e SR HERAIL . 2 DI R
M6 EOTIUSIMNIEAN O F /L2358 SIS,
WHIEBRMIEN D FEHEE D DIER AR TG D
DL THS, JIUTXLHARIGME I HED Gmic
W, 7Y TREO RGP B2 B L B
MBI OWTRERRIN 238 5 . JERZ21TH) 2@
T, TPT %GO AR N 7 B o) [F| BRI HE &
THODIEE 2T TS, Fltuck) | mHE
N7 THEOMEDM T LI B> TS,

WAEIE . TNFE TOMZRLE A HEHE O [ R 5L HE
ANz, @2Eg S 7' L —% (AEBS) PHf%
i HEE (LDWS) &\ 72D [A]8E « % 55 AR
ZHMNE L PR 2B o BMERE DT hbioD
b5,

INGIEUEF I Y- oTUE . HARDSASVHEMEST
HHCBEOTER L TE MDA R 74 AR D 7

7% LICHEMIICHEER 2 REL . Zh oKD
FEAEEZR L TR EIATHS,

FHIZ2013FEIHICBAES NI WP.29 TD 7 L —%
EAEATEEIEICBY T 20 BH2 (GRRF) 12k Ww»T, Hify
HEFF 242 25724 (Lane Keep Assist System) 12
B 2 B SR D 2 5% HARDRE L LTHUD #H 0
T ZEPRR—ETRELTVS,

CD X I BRI 72 FHEFIRE B 2 3o TV BTy
HADRENIS 2R pERCHDER>TED , [HEE
(2D Z DHEBRDYE SN TR B LIATH D,

3. BEFHEERT L —FIRTLOEREE

BB BRI 7L —F > A7 L (AEBS) 13, X1
NSRS T & oo R EE A o B A
L. BEDGERIERZFIANNTERL . R4
BT Z IS 2 WG AICIZHB 7L — X 2 B 3¢5
ZHITKD, RO EB F LR T RE L D
bDTH5, §TICHBFEIEEFRFIN 74— 7 L1
Tii#m S, Regulation No.131:LCHlEENT
W5, BT, HIRERS DL Eo RE R
LTAEBSDOEEEHENER 20134E11 H k) ERFHEB D
JZEICR->TEYD . HATIZ20134 1L HICEIM EIH
KRIZAEBS OEBEIEMEL AL . 20144ETTH XD B
BEIC B DT B 2 il > T3,

Forward vehicle is

15t Stage
Warning

2nd Stage
Automatic Braking

Collision Avoidance

1 BEEEERIL—FIITLA
Fig. T Advanced Emergency Braking System

Collision Mitigation

AEBSOEAHEZLNIRT, BEIZ, LHo
EEIYA 2>, BAHBI 7L —XOEH 51 207,
HIERRE E 2 > T 5, BROPERFEIL, BEE-
B - Haptic(B# 7 L — X S5#E 5 12§ T
BZ22%W) 03 flgLL . BEAT 7L —XO/EH)



&1 ECEEECKIIZEREEERTL —F AT LDMREEN
Table 1 Requirements of Advanced Emergency Braking System in ECE regulation
Stationary target Moving target
Timing of warning modes Speed | Timing of warning modes|  Speed Speed of
Category At least 1 At least 2 reduction | At least 1 At least 2 | reduction forward Step
haptic or haptic or vehicle
acoustic acoustic
Bus > 5t and [Not later than |Not later than [Not less [Not later INot later No impact [32 = 2km/h
Truck > 8t |1.4 s. before 0.8 s. before [than than 1.4 s.  [than 0.8 s.  |This means |The speed of
ith the start of  [the start of |10 km/h before the  |before the  |that the ost vehicle
pneumatic  femergency  |emergency  [The speed offstart of istart of speed is 80 km/h 1
braking braking phase |braking phase |rost vehicle Jemergency |emergency [reduction is
system is 80 km/h  |braking braking about 48
[phase [phase km/h
Bus and Not later than [Not later than [Not less [Not later Not later tharfNo impact |12 + 2km/h
Truck = [1.45.before [0.8s.before [than than 1.4 s. .8 s. before |This means |The speed of
8t with the start of  [the start of  [20 km/h before the  |the start of  |that the ost vehicle
pneumatic  [emergency  |emergency  |The speed offstart of lemergency  |speed is 80 km/h
braking braking phase |braking phase |rost vehicle [emergency  [braking eduction is
system, is 80 km/h  [braking iphase labout 68
[Truck > 8t phase emi/h 2
Bus and The requirements of the warning and the automatic braking activation applicable to vehicles of
Truck = 8tlthis category will be defined by WP.29 at least 36 months before 1 November 2016.
ith
ydraulic
braking
system

The emergency braking phase means that the deceleration of the automatic braking system is over 4m/s>.
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Table 2 Experimental parameters
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