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Basic Study on Cooperation Method of the Automatic Steering System and the
Driver's Steering Operation
~ Cooperative Steering Target Zones and Guidance to the Driver ~

Takeshi GOTO* Shohei KUROKAWA*

Naoya HASEGAWA*

Katsuya KUGAI*

We are researching a design method that realizes smooth cooperative steering between the automatic
steering system and the driver. We believe that the strength of the driver's steering grip strength

includes pre-read information about the driver's steering intention. We are researching a design
method that realizes smooth cooperative steering between the automatic steering system and the
driver. It is presumed that the strength of the grip force that the driver steers include prefetched
information on the driver's steering intention. Therefore, we derived the evaluation index DOR,

which expresses the degree of coordination with automatic steering, from the mechanical dynamics
energy DE of steering and its differential value DE. As a result of the simulator experiment, we

clarified the target zone for realizing smooth cooperative steering without discomfort. Then, we
report on the results of a study on a technique to guide the driver to smooth cooperative steering.
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Fig.1 Driving Energy Model
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Fig.6 Classification of Driver's Steering Behavior

4. 2. BERABRROBE—>

X 7 AR ERAE D B2 < BB 2 bl b 1z
OOREY — 2R T, RIANBHITE TV DR
RE DOR 0% (HEHRAEIZ e B A (ST VIR 2 B AR
V= bEBZTERE L, W, U1V IARREZ B B X
DR EIET 5 L DOR D 100% 58 E T EET 2523, =
ATHEERE R Uy 7, BICHERTRE HEa— R
THEG Y Y I DD THD, VAT LAINRTA
NOFEEFEEICEDE T, AEa—ARZ A IV T %W
FEIZTHIL DORITIKTTHEE2 6D, Lizhio

T, BT R T A NS HEEE X 0 < e L7453
G NEFEEHEEBOPBTHERL BEEY —ICAD D
DU LRIV IALBEE B 2 5,

DOR
+100% (£ TF54/ERE)

(-l gy R }-\ 1Y AH B
T ansvRnER

| ) |
= DED/S| 772 Emmitcreniy T2 L 4 DEN/S]
GVELER) | | A% (Y AH R
1\ N\ J
-100%
(BBEftE L)

Fig.7 Target Cooperative Steering Zone (DOR and DE )

4.3. HEV-VOERER

RE LT AR — OF A2 iR 5 410, (iR E
BOBRND RTA NTHRIAEZB o7, X 8 [ZHI#kE
ORIt D BIEEE Y — 2 (DI, BIZEY — > SIgT)
B 9 it o BREEE Y — v B R T,

WIREFIFE D KL oOMHEERRE < B —rh
HLREANTNDN, FHRFITT Y R L THENZHBTE

DE[)/s]
— 0~10% — 10~20f) — 20~30%
Fig.8 Beginner skill driver Target Cooperative Steering

30~40%>

Zone
100%
80%
60%
40%

0%

DOR [%]
&
%

ﬂm%
DE/s]
— 0~108 — 10~20% — 20~30%)

30~40%

Fig.9 Intermediate skill driver Target Cooperative Steering Zone

HHEHIEG (DOR B 0%ERE) MHEML., B — NIC K
IR LTV D, —J7, Y10 IALBBRE TIPS - Tk
&I, BRI O R Ot A BRE | HAE Y — VIR
IWE->TND, FRT, THRE TR B OBfEERIC, & FR
TR OB CHE R B — Tl E v . 50
WERAEE LTS B BND, HEIRRBR D 2]
REL, PHERAE ORI B — &S, 12
% 3 BRIRTOMEN B2 B 2 > T D, ki
FHERAE ORI B — NI E D |, 25 1+ 25 3 BN T
DIF SN2 BAEE L TCND I ENphoTz, TH Ok
HING | WAREE O B — o DM PENHER TE T,

5. &HPRE (R
5. 1. ROKICKD FSAM N\ TEHOERL

KT A (R, k) Ok oREL B
V= NSO MEZWRFE L, 02 TABSR e %
TE AR CIE U7z, BARBOIZIE, B 5 R i 2
PR DIEHAL~E 7o v B2 L, WiEseo B
B — 2 & OFHBME A MG LTz,

B 10 @ HOT-2000 (Neu #) #:E 4 H T, RiISERED AT
B EE o s b~ e raazfllEL, ¥ 7L
v MR (NEC #) CHET —# OB E B 27 5, FHl
X[ (40 B) DAN & EMOTEMAL~F 7 1 B D4
PR AR FNENEE L, BE LE b~ r ey

400 600



=

Fig.10 Measurement Equipment (HOT2000 & PC)
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