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Fig. 2.1 Emission test cycle driving behavior
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Fig. 2.2 Controller & vehicle System for emission test cycle
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Fig. 2.3 Space - time structure of IC engine behavior
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Fig. 2.4 Amplitude modulation, Force: Combustion pressure profile during consecutive 100 ignitions
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Fig. 2.5 Amplitude modulation, Geometry: Combustion force is converted to torque
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Fig. 2.6 Combustion force derived torque profile is depending on load
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Fig. 2.7 Frequency property of combustion torque (1 cylinder)
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Fig. 2.8 Torque generation and transfer process with basis function
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Fig. 2.9 Power transfer path frequency property with clutch
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Fig. 2.10 Frequency response of the test vehicle at engine speed 1500rpm
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Fig. 2.14 Engine speed & torque during starting
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ITS, ACC 7¢ EiE#iA B T DO BAFE 3 HE AL TV D[36], [37], [38]. X iB% 52T DIEEH Ol K
IISEEETHVZENZ RIS TOWDIT TR, SHIZFRICEEEE THRER LG ITEIR IS
BRTED. Fe, BT HREIIZRTHIEOE(LT DD, Vol VBT LI E D BREE
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d_l‘efe(te) = ¢B(¢A fe(te)) (3-1)
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Fig. 3.1 Skill acquirement process
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AL EWDILTWD[41]. 2L THRDIELIZED, LURTOKEELD @SR ZETED.
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Fig. 3.2 Skill acquirement process with environment change
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Fig. 3.3 Emission test cycle driving
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Fig. 3.4 Target speed in 10 -15 mode emission test cycle
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Fig. 3.5 Framework of the driver model
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YEBR VI & AT HFERAHAI RN L TWAD TIEZeL, W IIH AL T LI B TWAH
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IAIEIZL TWBEE ZBEDLDT, B A~D ATITEHRIZB-6) XN TEINDHI ML ET S,

v(t) = (v(t) v(),v(t+0)), (-t<O<T-t) (3-6)
ZCt iR, T AT, vasE, vOIEE, voREEEE ThD.

V(@) = (v (), v (1),v(t+0)),(-t<O<T 1)
Ve () = v(kyp — 7)1+ 1)

‘.}R(t) = ‘.}(k]/R _TR)(1+IUR)>(IUR € [_gR’gR])
(t—yp <kyp, <t(k=0,12,---))

(3-7)

PRI IC W TN LRRENE L D720, T b 2 MA e DA HIWnEEE~DH1IZ72 %
(K(3-7)). DABE 2405 OB 2 R,D,0 &2 TRialk, HIlr, #iEBfROENERT.
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T R TERRR I C IS N RS ST B B AR E T DM RE RS . [ It
TR E AEE T E NN HHZ TR LRI THS.

CTTIEAS VB E BT T OINEEICEENIERT222FELC, BREEL TEE
WD, AW R TIEEIR 95 B RS EAE T T WS E o TRESNDIEIE BEEE vy, ITIBRET
HEH70 BRI AR ET 5. %‘é'f%imtaﬁmﬁf”ﬁ:%%%‘ RET DREIR A AT TRESI
T=ROEMECThDEL, BRED S BiElRH DY IITIBN O EE LD LT 5.

d -
Ay (1) :EVM ) (3-8)
1 -
Arp (t) = Z__(VM — Vg (t)) (3-9)
a'(t) =au: () +a, (1) (3-10)

AP BGERR O B EGEEL 5. 20 o (1) K 6, , WERTIEIL 7, 35 5 OWERTRL
JiE ) /8T A— B DB 8T B L %

a@®)=a'(ky, —tp)(1+ pp), (1, €[=&p,8,])

(3-11)
(t—y, <ky,<t(k=0,12,---))

L5, HINERIEZ 0 B a(f) 35 L OBAEDIIELE v, (£) Zd bt T
a(t) = (a(t), v, (?)) (3-12)
YL, BiER D
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3.3.3.3 #BEXR

BRVERITHIWT R CIRE LT HARA TTIC B E N ZIREL, IS D7 DHREZ A 35, #IEIZA
MOFETHY, ZZTIFRRBR LWL E HEH DWIT D filE A SE# 235, 20O FEA
BN ERFOT I F ax—REleh. SLIZINLESY T 7F a2 —H 3R R EFFOMLEN
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T VEME

TIRNER A TWHEEEIIT 78 0b 7 L —F b8 EL TB ST HEENEE N E (a()>0)1C
LEET I RNEEET D, BE DA 5313(3-13) 8725,

Af (1) = a(t)(a(?) —v(t) (3-13)

T —XHE

TIRNERRRIC, T —F 2B A TWAEEERITT 7 7 L — R BEL TR 5T B EINE
FEDH (a() <O/ Dks 7 L —XBelEa 2. BE/1 0T GB-14) TEREND.

Af (1) = p(O)(a(?) = (1) (3-14)
INHDOBENMEIEREZFIBNDOOBERITNA, 4 BIOBRIERIZTD.
f@) = f(t=d)+Af (1) (3-15)

ZIUTEBNERAEE D TIROX TEEOEBIE 1237,

S@) = flkyy—7o)A+ 1), (1 €[=€0580))

(3-16)
A=y, <ky,<t(k=0,12--))
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H A EA BIA A, AEIELT BAEEAHIBORICH 2. INEEOEL RO ¢, Rib 7, Both E
TRORDIDNC BFEHELEE T 5.
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3.6 B XU Fig. 3.7 1T~ 7.
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Fig. 3.6 Modification of acceleration change
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Fig. 3.7 Modification of the target speed
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772 VERE BTS2 HE AN (XA IR Y O 7 DB I L e S AR BR A LT[R — N A
DT OITHE D EF-F DN T 7B KOESIA F22 T FUT RG22 E 035303 TD. IEEE
BRBO IR E LI ANHE B LT 5. — Bl E AR T 558 0 THDHS, E1TH
L3 7 7 RN BT BN DD DT, DA X EEMEZ IR ELT 5. HlE iE7 v —FE )
WZIRIZ BT 2720, I ERBOPIIER E T —EEE T 5. PR EOM#EEE AR (3-18)I2R
SR

a(t)=ay(t),(v>0)
alt)y=a,,(v,=0&v, >0) (3-18)
p@) = ﬂl

334 REEERTIERE/NT A —4

BB B UNTIBTERE /), BAAEALRE ) LUERE NS Lo CE DT LA R B LT, IBERE JITERBRIC
AP LR EEREAN I A S 375, IR UTCERH T 7 /L CTIIRda, HIWT, BIEOMIEEIRITBRTEIC
EAFET RO D THLILNBIRD/NTA—Z TR NN T 5T A—2LERD.

Table 3.1 Parameters for potential ability

Accuracy/ error Ep &p Ep
Processing delay Th T, To
Temporal granularity Vr b Yo

INDER/NELIG AT LHEFHREERE [T YL, ZI0H0T I8 TRED S HEIRE
ZRBTES.

SHIZBAAEALRE /) LU RE NI BRBE IS0 D B -CIE I Y D RE) THLHEB AN D, &E
BT T VT AR EEIEE T NV EHEEREET L O/STA—FRLUTE 206D THD.

Table 3.2 Ability for actualization generalization

Target modification span Ty

(Modification profile)

Vehicle property model a,

(Acceleration coefficient)

3.4 BERE T TILDEE) & T

341 ETLEYSaAL—aVERE
PRal—val i iE T HICh 10, B AE B © o 2O TR 5. HEEEEE RS
Fig. 3.3 055 10 TN X[ (142 £ T) 9%, HFFHEET AL NSNS o, SITEHTH X
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%. Bl e T )V EEIRE T T VOV T VR A S Te R R S A Table 3.3 OXHIZERET 5.

Table 3.3 Model & Simulation Parameters

Vehicle model sample 7o | 0.01[s]

time

Driver model sample time | 7, 0.1 [s]

Pedals change time Tp 0.3 [s]
Acceleration coefficient | & 0.2
Deceleration coefficient p 1.0

3.4.2 FHMHEIR

H AR BB IEEIR D B 8970 AR ENS DR ZEN DRI EIT TE L@ IS E T
WEWZ D, FTRBHET AT NST 7B E T L —F B ENL EL TS, W2 AUTEAED IR E)
HIT72W, ZEDRDOND. ZNODBIRO2ODFEEE WD

HEEBIENEREAMBAEL : B AR A & I O HR A DS E CERT D

Jr= LT|V(t) —v(t)ldt (3-19)

ZEM MRS T 7 B VB E OB ERB IO T L — B EO B BEEZ N dA®w)/dt,
d(B)/dt ZNHDFERX D7 DA BT 5. T bW R E LI ETIREETHD

fs = LT (A@|+|B)d (3-20)

343 BREEBR

LLFDO3EBVOFKETI Ialb—arw L

Bl 1 R I B

AR B 2535 kL GEIEE T T VO N ERB LALNLE R 2= /N e7e b
HAEEEREL T Ial—ailfliorz

5l 2 WRERIENLBRRZED 72

i 3 FRRIS L OMRMEIZ 0.1 W OIRFRIEILE 5% DRRZEN D

Table 3.4 Driving performance by indices

Case study Tracking index (f;) | Stability index(fs)
1 84 362
2 525 393
3 620 1681




speed[km/h] / stroke[%)]

speed[km/h] / stroke[%)]

o3 EEREER T ERME OIS L T T VEREE 36
50 T = T T T T
targetlkm/h] -----
< accelerator[%] ---
e 40 DraKe[Yo] —mre | ey
X
o
7] _
<
IS ]
X
i)
[0
q) -
Q.
w
! I i E
60 80 100 120 140
time [sec]

Fig. 3.8 Case study 1: With optimal operation profile (Searched)
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Fig. 3.10 Case study 3: Unskilled driver (delay with errors)
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Fig. 4.1 Speed tolerance in the Japanese emission test cycle
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Fig. 4.2 Target speed tracking system
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Fig. 4.3 Target speed tracking performance in a emission test cycle driving
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Fig. 4.4 Accelerator operation difference between an expert driver and a beginner
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Fig. 4.5 Dead time dependent stability margin
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Fig. 4.6 Prediction control for feedback compensation
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Fig. 4.7 Information transfer process for a driving agent
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Fig. 4.8 A reverse system for generating input to a target plant
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Fig. 4.9 Iterative learning control
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Fig. 4.10 Initial condition for learning
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Fig. 4.11 Speed tracking performance after 10 times learning
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Fig. 4.12 Operation features to track the target speed
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pO=a,V @) v <V, (0)&d(®)=0 (4-8)

DT p,(0): T MR, d(0) ETE R, a, FEHENEGRR, v, FEESE Tl

B, ay(V, (6) KRR T TR Y), ay(F, (1)) AR T 5

B R T 7 v, HEEHANZ 3 2 B A Al R 7 L O WIS CiEdis L 72 (Fig. 4.13).



47 F4wE EMEEFEH LGB AT L L L TOEH

Fig. 4.13 Driving behavior with a initial value set for the learning
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Fig. 4.14 Driving behavior with a initial acceleration gain learned
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Fig. 4.15 Driving behavior with a speed dependent acceleration gain learned
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Fig. 4.16 Driving behavior with the running resistance learned
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Fig. 4.17 Learning for response delays
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Fig. 4.18 Beginner’s driving behavior represented with the driving agent
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Fig. 4.19 Expert’s driving behavior represented with the driving agent
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