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A Study on Perception and Action for the Information of Surrounded Own
Vehicle under Driving Environment in aspect of Co-creation: Perception and
Action, Driving Assistance Systems on Car-following/Car-closing Situations
(OTakayuki KONDOH (Tokyo Institute of Tech.) and Yoshihiro MIYAKE (Tokyo Institute of Tech.)

Abstract: Driving a car would be realized by the mutual relationship between the environment, own car, driver. And a
driving support system, which provides more convenience and/or safer driving, should be expected an effect to emphases
such the mutual relationship. This presentation demonstrates the driving mechanism based on experimental verification
that considered with the relationship between subjective drivers’ feelings and objective information (i.e. environment), and
(it might allow us to say) “co-creational” driving support system.
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Fig. 1. The Field of Safe Travel®
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Fig. 2. Overview of the Relationship between Traffic
Environment, Vehicle, Driver Support System, and
Driver

2.2 FZA4N\OME-FRE-FIBr—12E

N7 A NOEEE, MG HEr— R EOR v K L
ThdlnbilTWd., —FHT, T EDL <133k
B b, BIEWRERITEHICER L TEERHENRHD. 2
DIz, NIERRMTE, B, HFo7nt 2205
ML, WRIITHE X 2R Z <Xy, NTERI7R
A=A LEW LT DD, RKFETix, OF
ITHLBHES ISR T 2 E-ATENCE L TR R 722
BEEFEL, OQFDHREZHWCRE &L 18 E (E
BENEKHT217H) 2BEIELR-ALEZToTND.

BRI ANDFATHEZEDOMEATEH DA I =X L%
HOMNCT 5D ET, RIANTE o TR EEFRE D
ATHERRIZ 2o T2 I IS T 5 2 L BT L B
Z2. 5. Gibson %, Z D% “Ecological Physics” &
FELTWD Y. Thabb, BTHEAHEICELITS
BA, FOPETEAIL 2 -0 i o o B EERCHE %
B, &2 WIIARHBIRE R ETRBL SN D Z LBk
BITHDHHR, ZibORIETE PAEENICIRZ O
DAVRIEE L IXF VAT, 2O KT A SRR
MO EEICHIZ DD IEEE, HASHAZTH
HEEBZOND. KR TIERTIANRNOHREATITH
5424 %” Ecological Physics” & L CHRHIIED A
NEEERTDLENRYEEXT. AL/,
(WD X HRIFHETH U, 1O Wik (inverse of 7) & ZE Al
Thd. SHIT, FEXFEE & 5 ERRED 2 TR/
ICRBATRETH 5.

e__ 1w (1)

ZZT, tBLW TTC 1@ ERMEEH, 6 13551
R HMA, 6 THEALRFR O AR, Ve 13FE %,
D TR 2 R

/70 UTTC 1L, BIEGHEIZEB T H R A4 D) 27
ROMTE D, 7 L— X fEReE > OREEE R Y A T A
DOHIEFRE DL LT, HEHESEICRE W TIREL b

NTW5b. Zodk, BEEEITESBEITRGL (FxH®E
ERd5546) CHWLRDEETHLN, —5T,
FHIXPREE DS 7 OGEIZ B EATEA~D Y R 7 BITFIE
T 5. EHDHIL, UTHW BZD Y 27 [&E KT 5
L UCHRE (% 3.1, £72133CHk2) L TR Y, I/THW
b 1/ tRlkk, A OfETH Y, Ecological Physics & &
ZTW5H Y F£72, UTHW IZLL FQRTEHRTES. ¥
X HHREE, D X R R A R

1 \%
— = @
THW D

PLE® 1/THW & 1/r ORI, BRI E &
FH 72 RIPLBEE OBRIZ O W T LT T 5.

3. FEATHIENR - HASEOME-1TH

RIANRNOEATHBRSG O Y R 7 &% E8fbT 5
o720, LIF, FATHIBNE - BELRED U X 7 L0,
BRI A OE AL, ZIUCHE D EEITENC DWW T, F
FOWERNAT S IofERIZOWTHENT 5. Zhb
X, BEHE2, 6 B8 LT
3.1 RATHERBEED XYY

KT ANRDOFEATHIBWESG T DY AV jEE R7 A4 B
7 Ialb—% (DS) E@RML, Bkl KFER
DFATHIBUESGE ITHESEEN 2NV —ThY, —
EOHMBEEE A2 MR L T BCEELE T 25 THh 5.

FEBRIT, ERREBND—T THERSN S M 2 #Hi
DEEER EC, THEIGERT D v — 2 T, H
R XA U7, F72, BRI RITEO A ELT
X, EIRFOFEEEFI ERbbENUAOBE)
WRIZER R LWL 2z Lz,

FRIL 10 L DO NBHERFZBRIZSM LT, &2 TOHE
REMBILERSIM~OREEA 7+ — L Rark
Y MEHRIZEVIRLTWS., ERiX, v/ =F2—FK
HEiE#: (ME % : Magnitude Estimation method) '”iZ &
D% ATV, BNE IS SATHIBIER O S THIC
®THY R EERED H®7=. ME X, Aok
LR ORE S 2 EBEMICER S, TR EIC
*TH ANHEOMEORGREER(LT L HETHD.
HARMIZIE, UTFTOFIEEZ#EY K LT 72
1) FEHERK OBIE S — T, FrERRE], BGEER S8

% (10 )
2) 2 B, HATHENMEX D (777 HH)
3) WICHEHPE OERE S — > T DIRERICBIEER I

NEA
4) DDOFEAERIPL & th, 3D LLEGHIE D U A 7 3]

IR LD ESIMEICHETHRELTHH )

- 0151 -



Tablel. Experimental Conditions of Quantification of
Risk Feelings on Car-following situations

Comparative Stimulus
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2| 2000 v v [ v v | v

S [ 150 v | v v | v

5| 125 v v v v

= | 1.00 v | v v | v
0.75 v | v v
0.50 v | v
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Fig. 3. The Relationship between Subjective Risk Feelings
and Objective Stimulus on Car-Following Situations
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Table2.  Experimental Conditions of Perceivable
Closing on Car-closing situations
Parameters
Initial Following Velocity (m/s)
Initial Distance Headway (m)
Lead Car Deceleration (m/s”)

Conditions
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Fig.4 Change in Visual Angle on Perception of Onset
of Lead Car Deceleration (Overall of All Participants)
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Table3.Experimental Condition of Constant Relative

Velocity

Parameters

Initial Following Velocity (m/s)  27.8
Initial Distance Headway (m) 40, 80, 120, 160, 200
Relative Velocity (m/s) 5.6,11.1,16.7*%,22.2,27.8

* Marked in this table is standard stimulus

Table4. Experimental Condition of Lead Car’s Deceleration
Parameters Conditions
Initial Following Velocity (m/s)  27.8
Initial Distance Headway (m) 40, 80, 120, 160, 200
Deceleration of Lead Car (m/s®)  1,3,5%,7,9
* Marked in this table is standard stimulus
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Table5. Experimental Conditions of Brake Trigger on
Car-following Situations

Parameters Conditions
Initial Following Velocity (m/s) 27.8
Initial Distance Headway (m) 20, 30, 40, 60

Lead Car Deceleration (m/s?)
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