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Abstract

This study focused on the automated driving system which automotive manufacturers are
working on development. In recent years, the automated driving systems are under development
and have various problems. The purpose of this study is to consider and evaluate the new
technologies in order to countermeasure the problems of the automated driving systems. This
study is consisted of 7 chapter according this purpose.

In first chapter, it was sort out about the definition, requirement, problems, and so on for the
automated driving systems. In second chapter, the new technologies in order to countermeasure
the problems of the automated driving systems were sort out. Also, this study policy was sort out.
In third chapter, the purpose of chapter is to consider that evaluating method for vehicle control
of the automated driving systems. This evaluating method evaluates the vehicle control based on
risk feeling of driver who drives vehicle around the automated driving vehicle in this chapter.
As a result, new evaluating method was possible to propose assuming mixed traffic flow by
driver's vehicle and the automated driving vehicle. In fourth chapter, the purpose this chapter is
to evaluate driver's driving characterics of driver when the system switches from automated
driving to manual driving. At first, automated driving system will be used limited area such as
highway. Therefore, the driver possible to sleep on highway using the automated driving system.
In the exit of highway, it is important for the driver to take over the driving operation from the
automated driving systems. This chapter examined about this content. As a result, it was found
out that the driver who just awake from sleeping cannot avoid the collision with a pedestrian
which is rushing out of the blind spot in city road. Because driver's brake pedal operation is too
late and weak compared to the awake state. In fifth chapter, the effective awakening method for
the driver who is sleeping on highway was investigated based on the result of chapter 4. As a
result, it was found out the stimulations for 5 minutes by air condition and vibration of seat are
effective for the driver who is sleeping on highway. In sixth chapter, the purpose of this chapter
is to evaluate a pedestrian visibility by automotive headlight which is controlled automatically.
This headlight system is very useful for driver to drive vehicle safely in city road. Also, this
headlight system is necessary for the automated driving vehicle in city road because visibility
performance of camera is improved by the system. This chapter examined about this content. As
a result, it was found that the headlight system that can illuminate down from the pedestrian's
neck has almost same performance as high-beam headlight. Also, the headlight system can
prevent pedestrian’s glare of a headlight. In seventh chapter, each conclusion was sort out and
conclusion that summarized each conclusion was stated.
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Definition of level

Definition of automated driving system

Driving

responsibility

Level 0 The performance by the driver of the entire DDT, Driver
No Driving Automation even when enhanced by active safety systems
The sustained and ODD-specific execution by a driving automation system of either
Levell the lateral or the longitudinal vehicle motion control subtask of the DDT Driver
Driver Assistance (but not both simultaneously) with the expectation that the driver performs the
reminder of the DDT.
The sustained and ODD-specific execution by a driving automation system of both the
Level2 lateral and longitudinal vehicle motion control subtasks of the DDT with the Driver
Partial Driving Automation expectation that the driver completes OEDR subtask and supervises the driving
automation system.
Sustained and ODD-specific performance by an ADS of the entire DDT with the
Level3 expectation the DDT fallback-ready user is receptive to ADS issued requests to )
. o ) . ) ) ) Driver/System
Conditioned Driving Automation | intervene, as well as DDT performance relevant system failures in other vehicle
systems, and will respond appropriately.
Leveld The sustained and ODD-specific performance by an ADS of the entire DDT and DDT Sytem
High Driving Automation fallback without any expectation that a user will respond to intervene.
Levels5 The sustained and unconditional (i.e. not ODD-specific) performance by an ADS of
the entire DDT and DDT fallback without any expectation that a user will respond to Sytem

Full Driving Automation

intervene.
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ianificantly reduce traffic accidents, ease congestion, streamline traffic for distribufion, support mobility for
he elderly and others

The safest and smoothest road traffic country in the world

hzbié.h

Medium term_
2022 |

,.uédii 

A
/

-

"'ﬁbﬁb”m

I
I
I
]
I
I

A
A
7
[

Commercialize semi-
: sonaily

]

]

h|
4

2019

e i e
I
]

A
‘2---.3
n

i’

tation

B L T

nake necessary revisions

o e o o i 8
= mm e —————————

[ Private sector] Promote R&D and implementation
[ Private sector] Promote R&D and implementation
T
i

S SO eTo s
S e S N e e D e

e e
{ Pnvate seclor] Promote R&D and

| [Relevant ministries] Promote public awareness of safe
driving support vehicles (Support Car S, Support Car)

===t studies of legal systems and environment and
k.

2018
JPriva secton] Promate ReD and implementaion  \

II......_..._.._..-__.....L_._...._......_...l

- Autopilot (level 3)
Fully automated driving (level 4)

- Semi-autopilot (level 2)
Automated driving on general roads (level

2)

Advanced safe driving support system
(tentative name)

Automated driving on expressways

Safe driving support vehicle

[Private motor vehicles]
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Vehiclesafety item Mainrequirements

Set the operational design domain (specific design conditions
related to the driving environment based on which an automated
driving system operates properly: ODD)

Settingof ODD
according to the performance of individual automated vehicles
and use conditions to limit the driving environment and the way

they are used

- Ensure systemsafety by providing redundancy to control or
sensor systems, etc.

Safetyof automated driving systems + Automatically stop a vehicle safely when it is difficult to

continue automated driving, such as when the situation

becomes outside of the set ODD, etc

- Comply with the existing Safety Regulations for Road
Vehiclesrelated to automated driving

Compliancewith Safety Regulations, etc

- Compliance with related international standards such as ISO is

recommended
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Humanmachine interface (HMI)

- Install HMI that has the following functionsto notify the
driver or passengers ofthe operation status of the automated
driving system:- For conditional automated driving vehicles, to
monitor to see if the driver is ready to take over driving from
the system and issue an alarm as necessary (driver monitoring
system, etc.)

- For conditional full automated drivingvehicles, to inform the
driver or passengers (a person responsible for operation) in
advance that the system has determined that it is difficult to
continue automated driving and will stop the vehicle

automatically

Installationof data recording devices

Havea device that records the operational status of the automated

driving system, the status of the driver, etc.

Cybersecurity

Design and develop vehicles that take account of cybersecurity
such as measures against automated vehicle hacking, etc. based
on the most recent requirements on cybersecurity by the UN

(WP.29) or other organizations

Safetyof vehicles used for unmanned

driving services (additional requirement)

For automated vehicles used for unmanned driving services
(conditional full automated driving),in addition to requirements
(i) to (vi),have a camera that enables the operation control center
to monitor the situation inside the vehicle, etc. and a function to
automatically send a notification to the operation control center

when the vehicle is stopped at emergency

Safetyevaluation

Verify and confirm safety in advance by conducting simulations,
and test track and road tests in adequate combination for

rationally foreseeable hazardous events within the set ODD

Safetyof in-use vehicles

Takemeasures such as maintenance (inspection) of automated
vehicles and cybersecurity software update, etc. to ensure safety

of in-use vehicles

Informationprovision to automated

vehicle users

Take measures to inform the users of automated vehicles how to

use the system, scope of ODD, functional limitations, etc
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FEBRSMEDONEIT 94 (B 54, LME44). VEFH 454 % BEEERZE
11.86) Tho7c, REBRIT, KBLEREMNICITICEHIT S TAMERSRET 535
BT A MmERE ) SO THEANCHEEN T, TOEREO L LIZE i LT, ER)
ZINENIL, FEREZFGT DANCLL T ORNE &2 £ L 7=,

O EBRBhEIC LEBRARO OBEGAZITV, EBRSMEFORE (74— A
FRarvtvr k) #2155,

@ FEBBIMEIZT v r— b FEE, YER, RiFRaEE, EREE) 2RRASE
%

3-3-2-4. BUEFERR

AREBROHEVET, B ENEES S R T L OFIEhH A & 3T 2 BE o089 B R RE A 3%
TR OORKI T —FE/DHETHD, ERVT U AF, —kE QEEEE
60km/h) ZAHE L., LLFOFIATHEM L=, 7ok, EBREEIWEHRE = L2 5E &
L. GPSEFHlIZ: (X 3-7 Z/) & MV T st 2 5Hl L7,

O B HEM L, HEHEE 2 8km/h 725 60km/h (2T 5 £ ThE (1.44m/s?) L7z
%, 20 BEIEHETEITV., ZO%EGE (4.81m/s?) 375, 7272 L., miJ7HE X
%5 &80T 2 KRBINE Wl & OBEOfERRIEESE L, 8km/h & THGE L |
15 MERETEITY 2 & 95, 7ol MHMEMEOZ S, Ay HmIEH )
HEEE ARy b (X3-6 38) ICkoTHIESN D, X 3-81%, iy H Ml DRFH#Z
fbiT X 2 B 2 7R g,

@ EBBMEIL, BT OREBEZER L, Al L TGEZE LW X 5 ITBRET
%o EERBINE T, BiI5EEOREZMERE, SE@E 0 IHBHIEZ1T 5,

0 10 20 30 40 50
Time [s]

%] 3-8 Rii 5 HLl] DRFRIZALIZ IS 1T 2 Bl
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3-3-2-5. A&l Eh R

AREBRO BEIX, B ENEEE S X T A OIS 2 PR 3 2 BROBGEE 2 55T 5 7
DO T =2 %2502 ThHhD, FERIT Y AT, —fiE (EEHE 60km/h)
EL. UTFOFIATEM Lz, 78, GPSEHils (X 3-7 28) % MW CHmLEE %
AL 72,

O EfTHRERE (] 1km) I 100m f 5 R 2 R E T 5, FEERSINHE B 0 H ]
BN 60km/h TLRE Lo, EBRBINE T H 5 TR LIZ ILRIZ > TR
B 21T 9, 7. ERBINF L, HEHEE OFHEIZ, Adaptive Cruise Control

(LLF. ACC) T %,

@ OONEEHE L L, 5RIREHEZT,

@ EBZMEFIIOOME 2 E 2 T, MEIT o722 & O 2 EIREERC ) sl
FIZL 2B ZHET 5, TOE, ERSNENSHIE 2 HE T2 &L
BT, EREAKETT 5,
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3-3-3. EHRAE R
3-3-3-1. IBIEFERAE R

3-91%. EBRBINF OBNERFO L R ERE L 2 OFEEREEZ RS, e, FEBR
ZINFE No.7 DERT —ZIZOWTEL, KT —FRH VRG22 & &L
7o (FEBRSMEDONE 84 (B 54, L&lE34). FHFH 45.6 mk (FEVE(RZE
1275%)). F7o. FHIEMERIL, A5 #EE2 60kmh £ TELE 15 %G, AIA
B A HIENHIE 21T 5 £ TO 5 B OT — X % E LT BIERF O B O 7 — %
ELTHWTWS, 9%V, ERBINE Z L OFEHEBEEIE, 500 7 —% (o7
Vo754 5001sD5BMOT—4%) X50I5OT =X FELIETH D, A%
At R L0, EEBRSME BT 2 BMERO YRR EHIX, 28.3m (EHERFE :
9.6m) TH o7,

60.0
£, 500 483
8
S 40.0 36.3
Jic 32.6
Rz 28:1 28.3
S 300 220 220
2 0o 184 : ~ 191
S 2.
=
= 100
L NA

0.0

Nol No2 No3 No4 No5 No6 No7 No8 No9  Ave.

Sub. No
%] 3-9 JBRERFIZ IS 1T B B R & A v A=
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3-3-3-2. B FEERAE R

4 3-10 1%, 2lEhFEER S TV AT K0 FHEI L 72 R 2 kI K 2 il 2o, K
FERRER LD . SflE 2 FEL U 2 BROHIENEIENL, BoREA RIS EA L. & HEE
FEIZGE U T2 R0 B IXE OPGHEFE TLlEIE — BB T DM A A b, FIhEE
60km/h 7> & O HIBHHIE O PGEFE DL (LT, SEEE0EE) (X, 4.21m/s> Th -
7

E 60 Experimental data
% Average data
£ of
@
9
f-‘ 20 ¢
0 n i " )
0 2 - 6 8 10

Time [s]

3-10 72l Bh £ BL R 0 HE s BE DR 28
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3-3-4 HEhEEE S R T A OHIEHIE S 2 — 2 DR E
3-3-4-1. HEhEERY AT LA OIBRERH BT 2 B IREE O G

IBERF O BRI, BRFEHOBEERO—D>TH D, £ T, A TILEMH
FEREZ —EIC LIZBIERRIC R 2 BENEIR > 2 7 AOHIEIHIE 2325 2 & & L
7=, Tpd. JBIER O BEEERE 2 — E IR0 ACC R+ 5%, £7-. ACC Tik
ESNDHEMEEE (LUF, ACC RUEHMIEHAE) 13 3-3-3-1. IBREFERM R THOLN
O R & OFEREE B L ICK LR TEERET D,

% 3-1 ACC D% & Hi[H FEFfE

Average —2o0 Average — o Average
Following distance [m] 9.1 18.7 28.3
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3-3-4-2. HENEES S AT L OFIEHIEIRIZ 3517 5 B0 DR E!

AWFFE T, 13-3-3-2. SHEVEBRER) CHRONEBRERE L LIS 2 A8
HHHR S AT BT K 2 HlEh IR ORGHE 25595 2 & & Lin, X 3-11 1%, Adfl#EhE
B CA D EBRBINE ER OREFZbIC X 2 EWEE 2 /RS, 72, RARICEZ
T—H % b LI OPRIEICIE SO CEREF L2 e & 722 DI Eh I (AT, JEYERIE)
HlE N2 — ) AT K DRI Lo B © & TR T,

@© FHT — X OWOEZ BRI L= HiS (59km/h LLRIZ 722 o 7= ) 76 #2351k
(lkm/h ELRIZ 72 o 7o) 5 £ TOT — X Z 4,

@ MHLET—2% b LI BNEEE bR, SA AR & L CRIBRG
AT 9,

@ FHLzEERE AV, RERIESIE Y — koD, 2720, BRXEY
B S B Y 60km/h UL EO XL, HEHE A 60km/h IZERET D,
F 7o, BEEE DS Okm/h LA O XL, HljHE 2 okm/h I3 ET 5,

70
—— — Experimental data
E e Reference braking control
=, %0 y=-16.7 x + 63.1
_z‘ 40 @:y>60,y=60 @:y<060,y=0
D 30
o
@20
@
2 10
K,
> 0
0 1 2 3 4 5 6

Time: X [s]

3-11 FHAIT — & L BRYERIBIHIE < 2 — 12 K 2 e 42l oD B i i
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ARFZETIL, FLAERIBHAE S % — 2 % BEEER S R 7 AT S Hl B & L CERA
L. TOREMEEZFMTHZ & & Uiz, AT, BEBRICEET 2 BEEIR L AT A0
HlEHIE O H & LT AEB Ofl#EfIE & & ho¥ TeeEai i+ 22 & & L, K
312 ITFFIE L TV B HBTE X X —IZxT % AEB OB EREIEREZ R LI2KBRT — % O
— il E R, KREBRT —Z 2R X 92 AEB (X, TEEN L CTh O B o M o FE 4
HINSE., HORRNLHBITESY I —ITEHRT L E T, BBRLE—EDOPRIEE TRk L
TWD I ENDOND, 22T, RERTIIITE X I —I/HET D £ TORHE &
L7cEE, I E THIBIZAT 5 L RE L2l Bl 2 — 2 (LU, AEB L B il fE
WRE—2) R LUTERSFMFICED D &L Lz, T AEB fEHIENHIHE N2 —
XEEIRGEEE 23 7.98m/s? Tdo v | FLUERIBNHIE <2 — > ORGHIE (4.64m/s?) D 172%I
YT DL 72> T D,

AL TIE, ERLO X 5 7Rl A E 2. FEHERIEYHIE N2 — 025 AEB Bt E)
A /S 2 — o DI O PSR FE K N2 D JEL OWGEE 2 -5 2 & & U 7o, FEAEfEh i) )
IRP— 2 DR EE (4.64m/s?) Z 100% & U C. JEYERGE L (253 2 ol o EIA (LLF,
JOHE DEIE) % 80%, 100%, 130%, 160% K% UY 200%I\2 3% & L 7= Hil @ fil iz >\ C %2
BMEETET 2 2 & & LTe, & 3-2 IZHBOREOFIG L BUREORREZ R T, X 3-13 1
K POH FE O EIA ORI 2 T i 72 5E O E OREZ L (BLF, HBhHlE <X
—V) BT,
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Collision point

60 I AEB-simulating braking control
= (Deceleration ratio: 172%)
E | |
=, 40 Experimental data of AEB
o
s
&
o 20
(&)
l_qE_)
> 0
0 1 3 4 5 6
Time [s]
3-12 AEB g HI B HIAE /< & — 21T K 2 IRp I8l oD HE I i
# 3-2 JOHE DEIE & IR O BIR
Ratio of deceleration [%] 80 100 130 160 172 | 200
Deceleration [m/s?] 3.71 4.64 6.03 | 7.42 | 798 | 3.71
80% e 100%
160% e 1 30%
— 172%(AEB-sim) 200%
70
= 60
£ 50
i)
gg_ 40
© 30
2 20
(5}
> 10
0
0 6
Time [s]

3-13 il EhRIE S 2 — T K B R 28 b oD Bl 5
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3-4. HENEHR T AT LD I 18 O I H#E ORI B4 5 %5 (DS F25R)

3-4-1. ARY

ARERIL, BENEER S AT AORBIIEOZ 2 A %77 280 2 ERBINE O
EEATE) M O EBRHI IS 5 2 2B E S W TRHMET 2 Z L 2 BN L T 5,

3-4-2. FHmIE
AREBRTIE, UTOZSOHEAIZER LT, BRI EMOIBEOA R VERSINE
% C % IB 28 Dfa ik 2 53 5,

(o e ] )

ARFEERTIT, HENEER S 2T L OfIENHE 231% 07 28069 2 KRS IN#E OB TH)
CHALEE LT, HENEER S X T A2 € LB (LUF, #5 H B
) & EBRBIINE P EER OB (LT, SRS W) oD sk AR A oK
DD,

(45 B B i D fll B 1 L 2 9™ 2 R AT ]

TELHEE F B R EE O B AN 2 ek U Ok U7z HRIRHAmAE (BAF . Bl a3 2 3
BRI 2z 5 Befly (1: fabR, 2 °O0fEkR, 3 Fil, 4 0K AE, 5 KE) T,
ERBNNE Al S & 5, b BRSO RIFEA ATREZR IR Y B L 70 5 KO IEE TS
Tl Fl, WICHE CHIErEAEETEHMET S L O ICHETRT %,

3-4-3. EEREREE
AREBRTIT, EBRBINE % DS ICREIYE, DITORE CEML7T-,

O EFESoHrz b IR ZAE L, BRI 1 3R, B O MG 2 BLE
ERAR

KBRS N EEL S 2 Bl 1L ACC DIEREA AT %,

LR B B R E T, IRFHI RS & 2 SR O 7 — 2\ & o THIMES 2 REAII,
[3-3-4-2. AWEELR T 2T L OHIEHFHIEIREZ I 1T 2 BORE OGH 22 M) |

)
®
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3-4-4. FEEREEE

KREBRTIL, IBREMORAEZE LT m WIBOEE N U 5 HIENHIE 2 & A 7B hErE
D IERBNNFE OEEATE R O FBFAMEZ1T 5 LER S D, EDT=, B EETT DI
e HENEIH (X AEB O X 5 R RfEI 2179 2L A MEL TWDH, £ Z T ARERTIE
FERSINFNZRIBZONEE ARt CTE | 7o, BRICEREZITHI 2N TX 55&Lﬁ£
BREEMFSEETITE O HEREE A& DS 2 L. %%%%ﬁﬁfré LE L7, DS, E
IR R RN EE, 6 filE— 2 3 VEEE, BRbE. WHEEE TR TWD, X 3-
14 {2 DS O, X 3-15 (a)~(d)iZ DS D FE & 72@25*[5 TOJEFE, 3 3-3~3-6 (&%
EDOH L RT,

Motion device

Actuator
e A 1;
‘I . Linear motor
"lﬁ-"-.-'{g!ﬁ_.
. l‘ (ol- =7

3-14 DS OIS

33



(c) HfEE LT =X

'

11 R 0 (e

(d) S E#Hes s AT A

3-15 DS EE 5y D JRl 5

# 3-3 DS DA RILE R T

Item

Specification

Viewing angle [deg]

216 (horizontal), 30 (vertical)

Screen size 800 (width), 600(height)
3 3-4 DS O EEEE OFE T
Item Specification
Weight [kg] 4760
Stroke [mm] 800
Maximum velocity [m/s] 3.5
Maximum acceleration [m/s?] 3.92
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#%3-5DS D 6 HE— 3 LAEE DT

Item Specification
Weight [kg] 2000
Longitudinal direction 3430
Moment of inertia - —
) Vertical direction 4200
[kg - m’]
Lateral direction 3770
Longitudinal direction +300
Range of movement ) —
Vertical direction +300
[mm]
Lateral direction 4290
Roll +14
Range of angle movement )
Pitch +13,—15
[deg]
Yaw +13

Longitudinal direction

Maximum velocit
y Vertical direction 500

[mm/s]
Lateral direction
_ ) Roll
Mammurr;;r;sl]e velocity Biten 26
Yaw
Maximum acceleration [m/s?] 491
Response frequency [Hz] 5
% 3-6 DS ORI A ELE DOFE T
Item Specification
Weight [kg] 4760
Moment of inertia [kg + m?] 9720
Range of angle movement [deg] 0~25
Maximum angle velocity [deg/s] 25
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DS I SN TWAHEME T A T & 4 %H L, T & —a VMHEim, mijim
., ERSMEORN, N FABERERT 2N TED (K3-16), /o, A%
BRCIL, 75— a VHEAIZ ACC DEENRIEN K R SN D, 7RI, AFEBRIZHNT
X, ETEEE LB E LTS 7dxtmEE & OEEEAEEL, AT TV T
BECEBHTEI 21T 5 EBRBINE TV 2o T2, U EOEBREEZHH L, KERT
B LT — & &L TR,

- SRS B OLEERE, B, IEEE (DS)

- WL H B E O E AR, B, A (DS)

- TR H BhE R E & SRR N HL W o0 ST EREE (DS)

- FEhHIENS A3 2 EEEHEE W FROFREICL DT 7 —h)

%] 3-16 DS o B 451
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3-4-5. FEBR ik

3-4-5-1. Ep TV A

O FEBBINEITH LT, EBRARICONTOOEHAZITV., EBRBIN~ORE (f
Y7 —hRKarkrh) 255,

FRBME T o r— & (s, PR, RFFRE S, EEEE) 2R AIE D,
FERBINFE % DS ICRBE S LE LIZETN TELETLUTO 3 ADEREK D,

*DS DN RV, T EAKROT L—F R EOEREK 5,

 SEATHLAY 60km/h THAEAT L TV DRI TIENE S & 5 B DB HERE 0 5] B 2

RCH X ICHEMEBEHMORTICHT 2EAEZX S,

ACC ZfEH L. AA v FDOALE, AT AORHEOHYE & OME A 1O B A%

X%,

@ FEBRFTVAOMEEITH, UTICERST U A E2RT,
® Stepl (IX3-17 (a) &)

FERSINFE S ACC R Z &4, £ D%, JeATHM S 60km/h (2725 K 9 IZETA B
BT 5,
® Step2 (IX3-17 (b) &MR)

BB CERERSINE M EEE T 5 il 2B 2 B da T 5,
® Step3 (X 3-17 (c) &)

ELTINEET D L, R TOHEMED 60km/h (2720 | FATHE & EERSINE D iEiE T 5
Bt o> B REEEAY ACC D% E B BEEE ([3-3-4-1. HENERR S AT ADBRERFIZEBIT 5
HRIEHEORKE 22 12k d,
® Stepd (X 3-17 (d) &)

20 FO#& I A EhiE R E N B A (13-3-4-2. B EhiEds > A7 A OH|EhH I8
T HEGHE ORRE ) A2 2T D,
® Step5 (IX]3-17 () &)

FEERS N |\ AR 1) B S E oD ) D 0 4 Rl S L A8 L7V X5 LSl Eh A A 1T
DD, B, ERBINENT L —F V& B A TR ACCIIEFR S D,
® Step6 ([¥ 3-17 (f) &)

EERSINE DNEET D AME R LT D, FRENT 7 — R &7V, fHfE B B
R H DO HIEN HIEN 63 2 FBRHME 2 56519 5 (13-4-2. FHEE ) 228),

@
®

LLE® Stepl~Step8 £ TOY A 7 /L% 1 IOFEH L L, #HiE & LTI EAT I,
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B MEKETE%, 010 MoK EZR D, 0%k, EREBEBET 5, EBRIZO T
L7z A 271020 %Z 12y hEL, 1 AIZDE 61y MTH (25T 120 [HD3E
BRZ179) o 2B, 11y MEIZ 30 0Ll LKA ELS,

The subject press the ACC button and the forward vehicle accelerates to 60 km/h.

(a) Stepl

The subject drives vehicle using ACC behind forward vehicle.

(c) Step3

3-17 EB TV F o
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After the conditions are ready, forward vehicle operate brake to stop.

Deceleration : 3.71, 4.64, 6.03,7.42 , 9.03m/s?

(d) Step4

The subject brakes to avoid collision with forward vehicle.

(e) Step5

The subject answers about the risk which felt in the braking control

Subjective evaluation of the automated vehicle’s braking control.
(1: Dangerous, 2: Rather dangerous, 3: Normal, 4: Rather safe, 5: Safe)

(f) Step6

3-17 EB TV F o
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3-4-5-2. EERLMFDNEE
AREBRTIE, BoREDOEIE & ACC X EHF 42 ZBRLtE L TREL, Eihg
Ehi L7z, 72720, AW ClE, LT OAICHER L CHEBRZ 5 L7,

OEBRSEF O T bIRWBIEE DOEIES T D 80%DHIENHIMHE N2 — 2 & 2~4 [l
VI L 7=#1Z 100%~200% 0D il Eh il 41/ < 2 — o ZARWIEIC i3 5,
C BOHE OBIEG DR WVEREEBEICERT S, b L<IE, BlEEOEIE &
FBRGM AdkE L CHEMT 2 &, ERBINEOEFIEAEE 0 . T O%OWHE
DENG MRV EREHF OB B ORI 2 FHIl T 72 < e D79,

@ACC HEHMEMAEZ 12y N (20[E) O, & THUEMHFICHRET 5,

- [Altz > hHRIZ ACC 3% HLH IR D 72 5 FERGAE 23R E T 2 & s IR A AL <
2o TR, EBRBINEICBRREE 5 2 e HE3 2R LT LE 2,
Q@FBr 2 Fhi 9 HRMNCHE & LT, Hls AR o B o EI5 80% D B filf# /< 2 —

Z 10 FIFRERE S 5,
FEERBME N FEFRARZBGEHR L T RN L 2R T 5720

F 3-7 12 bk L7iEE RIS » THE L 72 ZBRONEE O —fl 2 7R,
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#* 3-1 FBREKMDIEEH

Number of experiments Following distance [m] Ratio of deceleration [%]
1 28.3 80
2 28.3 80
3 28.3 80
4 28.3 80
5 28.3 100
6 28.3 80
7 28.3 80
8 28.3 80
9 28.3 130
10 28.3 80
11 28.3 80
12 28.3 80
13 28.3 160
14 28.3 80
15 28.3 80
16 28.3 80
17 28.3 172
18 28.3 80
19 28.3 80
20 28.3 200

XOFEBRSMED 172%1%, AEB FEHEHRIENGIE N2 — 2 Th D GEMIL 3-3-4-2. H#EhiE
i A7 LA OHIEHIE R I BT 2 E0EE OKE ] 25 M),

W

41



3-4-5-3. EBRESINE

REBROFRSINE L, 124 (BrEesq, &thes) THY ., FHFMmIT 4797 (F
A 0 9.6) ThoTo, £ 5813, K~ OFH L MENEZRT, FRSIMNE =B #HRR
Fratf LCR Y | RIS e h o To, AFEBRIT, R 2RERINCB TS TA
Mz x5 &9 5 FBICET DmMBERE | ([CEDW THEANIHFEANTOIL, TOKED G

ET 5 LT,

* 3-8 ERZINE DI

Subject Age Gender
Sub. A 37 Men
Sub. B 47 Men
Sub. C 46 Men
Sub. D 59 Women
Sub. E 50 Women
Sub. F 42 Women
Sub. G 57 Men
Sub. H 46 Women
Sub. | 61 Men
Sub. J 53 Women
Sub. K 52 Women
Sub. L 25 Men
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3-4-6. FEERAS R

3-4-6-1. fiej AT R E

AEBRTIE, Bl B BREESE O R BRI 4 07 2B 0T 5 BB INE Ot TEh I
bz D508 L LT, HdE B iR B & RSN AN E R 5 Hl & oD f R L R PR AL
AHH U, 3391, FEBRSMRINT i M FRBE O S 2 FH U 72 i ik R & 7R
T, ARFTOADE (GRT) (272> TWAEITIE, RSN 23 EHE T 5 il 2
F B EEA L 2B ZE T D ATREE N m N D & AR T, REBRFE RS ACC g E ] FEAE
% 28.3M (ZRRET D LI E DOEIA D 2000% 0D FEERGAFITIBUN T, e H M IR
49m L 7p o7z, F7z, ACC REHMIEREZ 18.7m TR ET 5 & JHEE O &N
200% D FEERGAFIZH T 0.4m £ THEL L7, — 5T ACC Ok EHMEEAEA 9.1m (2
RET D L. WO DOEIE D 160%LL o> F2ER G F TR B BhiEis i LGB %8 7 5 IRl
MEWZ PR SN, ACC ORRERFIIHENE < 725 £ 72ITBIRE ORIE 23 5
b lzoh, REEMEMTIELS o TN ZERHALNERST, O &0
5. ACC & H M PR & A i pERE . BOREE OFRIG & A R AR & D 2
ENTREND,

# 3-9 FEBRGA T L o S5 L AR PR

Following Deceleration ratio [%0]

distance 80 100 130 160 172 200
28.3m 10.8m | 8.4m 6.5m 5.8m 5.3m 4.9m
18.7m 8.4m 6.0m 4.7m 1.7m 0.8m 0.4m
9.1m 5.7m 4.2m 10m | -21m | -2.1Im | -2.5m

3-4-6-2. IBZENHAET D KBRS O 0T

ERE O FEERASE R O RGEE OEIS & R R AHBE A H S (IR0 EE) Z &
MTRRS NI T, e BHIFEREZ B RO 5, oK EE OFIG 23 A HC U TRUE B
ST EAT o7, X 3-18 1E. T OBIBERIHT HAF S AT BOE E ORIGITd D KA
HRIFEEE A R 3, AOWTRE RN G ACC sk & HHEEREA 28.3m |ZF%ET 5 & 1 B B
TREREHL L DIBEERET D Z E N TELHREENENZ ERHEEIND (M 3-18 (a) ).
*ﬁf ACC 3 EHMIEEREZ 18.7m IZFRET D & | B OEIG 23 200% D FER S D

S\ AR B EhER H L BT A AR W E R E S NS (K318 (b) ), =56
(2. ACC OREHMIEEREZ 9.1m IZERET 5D & POl E DOFIE A 150% 3T T A )
HHRH L GBS T D RSV EEE SN D (K 3-18(c) ). # 3-101%. Z ORI
[ 53 BT 70> & RGBS mbtﬁﬁiﬁﬁﬁ%ﬁﬂbt%@fﬁé,Kiﬁwﬁ@
. (RF) 1T > TW A ERTIE, BT 2 AREMENRE W LR HEE SN D,
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Minimum following distance:y [m]

Minimum following distance:y [m]

20 1
15

10

i

20 1
15

10 |

.

=== |_inear regression (y =-0.047x + 13.53)

80 100 120 140 160 180 200
Deceleration ratio: x [%]

(a) ACC =% & HL[H] M : 28.3m

=== | inear regression (y =-0.069x + 13.37)
Collision line

80 100 120 140 160 180 200
Deceleration ratio: x [%]

(b) ACC &% & HR] EEfE : 18.7m
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Minimum following distance:y [m]

15

== |_inear regression (y =-0.076x + 11.35)

Collision line

10
| i
i
~|
° .
~
~
T80 100 120 140 160 180 200
Deceleration ratio: x [%]
(c) ACC Bt HifE M - 9.1m

3-18 JBlid BE OO EI fi: 0D fi e L[] L

# 3-10 #RIBIEVF M K 2 fic ke B ] R E o> HE 22 fiE

Following Deceleration ratio [%]

distance 80 100 120 140 160 180 200
28.3m 10.7m | 9.5m 8.4m 7.3m 6.1m 5.0m 3.9m
18.7m 8.4m 6.9m 5.4m 3.9m 2.4m 0.9m | -0.6m
9.1m 5.7m 4.1m 2.5m 09m | -0.7m | -24m | -3.9m

45




3-4-6-3. ERIATAMhfE

WAZ, TR B EE R O S B 3% 7 & 18069 5 RS INE O HIEHIEIC %35
FRIFHHEIC 5 2 2 8% 5h Llc, FBEHMIEOREEIZ, 5 BRE (1: fabr, 2: %
RfEM, 3: i, 4 LA, 5K A) L Lk, F3I1LIE, EREMHHNC TEHEE
M O FHME %2 753, ACC s & HEMHEEA 28.3m ([CRRE T D & IHGHE DOEIA A 172%
DR, FBEFHmEZ 2.5 & FEY G A C 5 TREERS @ & o FER (5%
F) 272 ofz, Fio, ACC BEHMEERES 18.7m 23 ET 5 &Il EE D EIG 23 130%
DFEBRGFM TR EZIK T D ATREMENE < 725, & 512 ACC R2E M HHEZ 9.1m (Z57%
ET D &R OEFIG D 80% & 5 FLERIIAR I EHIAE C & fERR A B U 2 ATREMEDS &
WEWISFERIZA o7, ACC GREHRIFERE N AL 7205 EITBOERE OEIG A < 72
HIZONT, ERSMEFIIAERZ R CCT L RAERANPMEINTZ, 2O L”hb,
ACC % BRI FREE & SEIREAE, BORE OBIS & TREHMEICHREN S 5 2 & AT
b,

7 3-11 EBRSGA: T & o FE R i

Following Deceleration ratio [%0]
distance 80 100 130 160 172 200
28.3m 4.1 338 3.2 2.7
18.7m 34 2.9
9.1m

3-4-6-4. LR B EIE s B oD HilE AN AR A 5K U D FEBRSRAF O 40 HT

EREHTRE R HBOREE OFIS & EBEHIEICHEBERN H D E T 0 Em) Z &R
TRENTT20, FBEHNIME 2 B R, BOEE OFIG 2SI U TR
Hr&aiTo7, X5-211%, Z OMEYRIHT D D 5L 5 E0EE OFIG I3 2 E8IEE
iz =9, AROPFERNG . ACC Ok EH M FEEEZ 28.3m (CERET D & B DFH
BN LT2%DERGIT, fERAEELC 5 GHIE 2.5 2 TE%) FIREMERS @V & 5 i
Rizleo7- (K3-19() ). F7=. ACC O EHMEEEEL 18.7m I[ZFXET 5D & Wk
DFENE D 130% D FHEER A TR Z & U2 AraetEnsmyy (1¥3-19 (b) ), S 5HIZ ACC D
REHEMBEREA 9.1m (R ET 5 & IOEE DOEIA DS 80% &\ 9 ELER IR\ MBI T b
fERAZ & T 5 ATRetE N mn EHEE S 4v7z (X3-19 (¢) ). # 5-12 1%, Z OFIEEIRS
Bros & EBRGAFBNCFE Y U2 BRI 2R3, 2 OROFHIE 2.5 PLEA EERZN
FDMER AT U722 W ATREMEDS O BRI (7). 2.5 K & RSN 23 R % ek
U2 R mWERSM GE7F) & LTEM LT,
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Average score of subjective evaluation:y

Average score of subjective evaluation:y

=== |_inear regression (y =-0.018x + 5.51)
- Areas where the driver feels dangerous

| i‘iim :

80 120 140 160 180 200

Deceleration ratio: x [%]

(a) ACC =% & HL[H] M : 28.3m

== | jnear regression (y =-0.019x + 4.76)
Areas where the driver feels dangerous
~

~

lTa

80 100 120 140 160 180 200
Deceleration ratio: x [%]

(b) ACC &% & HRE] EEfE : 18.7m
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Average score of subjective evaluation:y

=== |_inear regression (y =-0.011x + 3.10)
Areas where the driver feels dangerous

I] - i
- -~y
80 100 120 140 160 180 200
Deceleration ratio: x [%]

(c) ACC 7% & HLfHIIRHHE  9.1m

X 3-19 JBIH K D EIE i D V) TERF AT

# 3-12 BIBEIFHTIC K D IR E OEIA 33 5 EELEHNHE EfE

Following Deceleration ratio [%]
distance 80 100 120 140 160 180 200
28.3m 4.1 3.8 3.4 3.1 2.7
18.7m 3.4 3.0 2.6
9.1m
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3-5. HE

# 3-13 1%, # 3-11 LK 3-12 OFHlifs RAEH L7 b D Th D, AKX, KIH
TR L 72 B BEdE > A T A OHIEhHIE 2 — 2 (FPIE, SHBEHIE 2 —2 0
IR Ao d) & MO SIS, BROFEE T A SHK U falk
BEFELDELDOTHD, KFOTIX, BREZET, o, BEFRSREET D AR
PEREONGAE, T, fEREZEL oo B2 H A Bk T & 5 TRt s G, £
LT, MiE, fEBRAECT, 220, IBEFAERRETE SRR S WS L 25,
ATFER LD, RTA SPEBENEIRS AT L DOH% )5 % 60km/h TIBHE L TV DRI
BT, HREREA 28.3m IR OHA . HENEER S AT A0 EEREEE 7.42m/is? LU T
THIBHIEZ1T 21X, RIANIERA R U320 L GEMET 5 2 LN T 5 AMHEN
‘<l inD, £, HEEEREE 18.7m ITROHE . HENEER S R T A AR
5.57m/s> LL F CHIBIHIE 21T 21X, FI7 A NFEREZK T TR0 L TERT S 2 &N
TEDARENE, — T, IR 9.28m/s? LI CHIEhHIE T b L iBZE S
HRFAET D ATREE N < Ae D, HEMEEEA 9.1m DA, HENER Y 2T A0
W 3.71m/s? DFFWHIEBNHIE T o CTHEMR AR U320 L GERET 5 2 L IXHREET
0 SERRGEE 7.42m/s? LB CHIBIGIEE 2N T D LB SRR RE AT D ATREMEN
m< 725,

ARl EBR G TR A A AU T2 AEB BRI B G S 2 — %, BREICHAR ST 5 Hjl
IZHEH SN TV D AEB OB 2B L2 b0 Th 0 | EERIC Z 0 X 5 7l @Eh i
AT O Bl O®K A ZBMESE OIS TR IRBEIC o IcBE S D, AEB FEHEHEh ]
W — 2 OSEYRGEE A 7.98mis? THDH Z L ABSE X D L. 28.3m o HLRE R & A
RLTH RTA AN L TERETE DA et < HEEERE 9.1m 054, B2
FELDOFEANTRET SN2 ATREMES B,

# 3-13 HENEER S 2 7 L OB % 2 22 PR

Following Deceleration ratio [%]
distance 3.71 4.64 5.57 6.50 7.42 8.35 9.28
(80%) | (100%) | (120%) | (140%) | (160%) | (180%) | (200%)
28.3m I m m I m
18.7m I I m I
9.1m I I I

I : fGRZIE LT, BZED A[REMEN @\ B E S 2 —
Il : fEfRZ & U508, iB22E1BED FTREMEDS E \ B i o< 2 —
Il : Ze% % U, 1BZEE5EEO rHEM: DS &I EhHE S 2 —
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3-6. fitinm

ARFZETIE, HENERR S AT A OFIENHIHE 7 — o R ONBREHEF 2 @A 5 =
EINTE D DSEREZAMEE L, BENENLRY X T LA DOHIEHIE 0L M2, %5 %1810t
T 5 BT A 3D LB M O TENC & - TRl 2 E5r 2 £ Lz, B BhEss
AT LOHITEBUHET D K7 A P HENER S A7 A OHIEHIE 2503 2546, &
R S O, B EREES S 27 A K D HIBN I OBOEE N EE R LRG0 D, £
ZTC, FIANROEET —Z 2L, ZOEiET — & % b L ICFHE§ 2 B Bl
AT LOHIEHIEZ T 52 & & Lic, ZOKE LizHlEhfliic >\, Zatts
RS D FEBR A K Lo, T OREER, BIEOEMERES, FHRREERETH S 28.3m
Thol-h, BENREIR S AT AOHIENHIE S 7.42m/is? (160%) LLF CThiuidfakEs
BEUTITBRETE D RS EmWZ E MR S vz, £7o, FMEEES, FY R
BE-o (EWEFZE) ThDH 18.7m Liesd &, BENER T AT AOH|EH Y 4.64m/s? %
Bz 7o B CIB RO A U 5 ATREMES S < 72 0 | 9.28mISPFREEIZ 72 5 LiIBZET D
AREMERN RV E DR SN, S BT, BFEEEES . EXHRIEERE-2 0 (BEYE(R
72) ThDHoIm ETHEIT DL, fERAR U TIENR L CHIBIMIEAZ1T 5 2 &I13E
REREL 720 | HIENHIFEIDS 7.42mIs? FRFE & 72 o - BERECIBZE & (Al C & 72 < 72 D Al fE
PEREN T E PR ST, AEBRFERNS ., LT O ES, 2B, ATk
DT —ZRHTIE, FEEZ N TWD 2, Bl TER/MEFZHND Z L bR Tod
%o Flo, EREREOBMED 25 L LTWAN, 3EHEMATLHIZLELARETHD, Z0O
T = 2T O I N TTESPBEOEOEEIZ DWW T, HENEEE S AT L0
B Z R T 220 V2T MEREICRO D Z & T, e R & I 2 BT
ENHREE R D,

(1) ®%IGHBUT D FTAROBEOEHRER D, KT A D& C 5 ERIE, S B8
RS AT A OHIBHIEH OL M Z M T2 Z ENARETH D,

(2) AFHIIC & - THE BN HENER S AT A OHRIBHIENIC R+ 2 LR, B
BEHR S A T A OHIBHIE T L TV X AEEIET D Z & OmlEHIE T LY XA
WMEDOHEZ LD,
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FA4E HERICETAFHEKRICER T SED K54/ \OEGFEICET 545
4-1. AEBE L HEt

HEERL L~V 4 [ZOWTHEEET 5 & BT A 3 3m G 5 o B 8higfis s ERIC e
FLARS TRWZ LICRDH, MEEROH OMEICBW T, BENEIRY X7 A5 i
BB EZ B S HERH D, L L, mBUERKZ BEREIEFIC, K7 A D EIRIRE
WD & IR L72IED 0 O KT A NXEUNGEIEEEZ 5 Sk < 2 &N TERVATEE
PR %, 2T, AFETIE, 20X R FIZHENT, BENEIRS AT L0006 R
TANPIEEEEL SIS Z LI XD a2 et 52 2 L2 B E T 25, fERIEDRK
FHE, MR L7ZIE00 O R A 08 mdE B H AT W CEIREREZ 5 S X,
T CTOSITEOROM LISk L Tt e 7 L — X BlEZ1T 2 2 O Z i i3 5., i
G172 7 L — R BAE ORI, SdE I A H BhEES T 5 R EIT Lo, B EE
M T2 1T T 58546 (LLTF, REERE) O 7 L—FBEL T 52 LIz k-,
WATH L OBEOMERMEZ E RN T 2, ¥, AR TIE, BT7H & DB%EE
B LT, DS MW TERA M L7-,

4-2. REREE
4-2-1. FSAEVYIYZalL—4

AREBIZH N DS IE, EEMEE S AT A SRR AT A BRI A
T, ETEREY AT ATHR SN TS, DSITERELE AW ERE L, £
SMEDORREHETE, BRRRN TE2HE L-ERZ2ERT 52 ENARETH
Do AW TIZ, FERSMEN —EIERT 22 L 2ELTEBY, FERNEL LT,
HATH & OEEOFERIMEN BN, DS ETLMRETCE 20 Sl Lz, X 4-112
AR CEH L7z DS OMEIX 27~ L, % 4-112 DS DA ZRT,
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————

]

e

4-1 DS DAV
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7% 4-1 DS OftkR

Degree of freedom Yaw, Roll, Pitch
Yaw +6.28 [rad] and over

Range Roll +0.35 [rad]

Pitch +0.35 [rad]

Yaw 3.14 [rad/s]

Maximum angular velocity Roll 1.22 [rad/s]

Pitch 0.87 [rad/s]

) _ Pitch 4.5 [m/s?]

Maximum acceleration a

Roll (Roll angle, Pitch angle,

feeling of the body

when 0.17 [rad])

Device of motion display

AC servo motor and two ball screws

Steering reaction force

AC servo motor 5~98 [N]

Driving sound

Control on actual sound of sampling

Calculation of the vehicle

Carsim produced

by Mechanical Simulation

Sampling time 120 [HZz]

Visual information

Three projectors of front view

] Horizontality 2.6 [rad]
Visual range —
Verticality 0.52 [rad]
Eight computers, Visual information (6),
Calculator ) . .
Vehicle dynamics (1), Motion control (1)
Four AC servo motor
Yaw 3.6 [kw]
Actuator Roll 2.5 [kw]x2
Pitch 2.5 [kw]x2
Steering reaction force 1.2 [kw]
Diameter 4.9 [m]
Measurements -
Height 2.9 [m]
Mass 350 [ka]
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LIFDK 4-212 DS DY AT MK ZRT, DSIE, EICAHNT AT A, =V g
VVRAT A, BEUAT A RREERY AT LD 4O THEBEINTND, DSOANT
— 2%, ERSINEOEBEBIEE THL T 78N XENET L —FXELDOA ha—
JBEDN, ATT VT OEATRWS, HFATIOE/EREIX, Analog to Digital
Converter (LA F, AID 22 X—%) AL TCT VX VEE L CHEEBGEEICED
AE AL, HEGEE R IEE ST D B EGES) T T /L )3 B ) SO H il A
BEAFHRL, FVAT LTEETIHERE > TWVND,

E—va VAT AL, E—varvitE#E Y —ARE—4%ar te—F $—FK7T
VS BB 3D ACH —RE—FICE VRS TV, 3KD AC —RE—
AL, 33—, a—/b, By FoI3fHTmIc LT, ASERERICKHT S HEEE S
il & 2 G U CHEBRSINE I 2 A IBGEE O %2 LT\ 5,

Input/Output System (LA T, 1/0 227 ) %, Digital to Analog Converter (DL T,
D/A = 3—%—) L Digital Input/Output (LR, DIO) THL S D, KRHIEEE e
b ONCEHEEEE M o 121X, User Datagram Protocol (LA F. UDP) i@fE % AT
5,

FEAT KL, AT 4 AT T EIEDAE—HIZL VRSN TN D, Hjl
ETANLHAIND VU RO P HB LV, BEEE W CEITE
LTW5, Flo, ARV E RN A= LTHL—va UROBRe EOFOHIIMA
HETH D,

BRIRR T AT DL, 6 DOMBIEAILE L MG 3B, 3607 vy =7 2L 3hH
DE=H, BHOWI 1 BEOFHIBRIHY 7 E=XICL VRSN TN D, HERR
VAT AL, THEHOEEER S KO BTEEORWREE 2 RS INE DN EER T D
FRTIRART DI EEFRELE LTS,
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Visual System Motion System

—= User Datagram Protocol (UDP)
Speed .
Meter AC =P Memolink (Memory Share Interface)
7 y Servomotor — Video cable
=) Audio cable
Projector ’
or' Servomotor —p Other cable
Monitor Amplifier
o Sound System I/O System
£ 1 f
Image Servomotor Speaker
Distributor Controller P DA DIO
. 3 f f 1
Image Motion Audio power D/A
Generator | Calculator Amplifier Converter
i a A
Vehicle Simulation (Carsim, D3Sim)
Server
A/D Converter
Accelerator pedal stroke Brake pedal stroke Steering Angle

4-2 DS D AT LKERK
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4-3 12 DS ORFARR T AT ADOFEMZ R~ T, R TR AT A, ERSINE O
IEERERVE BT D HU O JEEh B PR B G U7 g 2 SRS N IS8R5, 3
OPTRT I ZLERAT )= ERWT, E@EEAOHUBTERET S, B, IHr
Tl BOMBGERETHETEO A7 U — 0%, KRB 135° %8>, £72, 30
DE=HEANTEAE®R T 7 —HOEBZHHT 5, oF 0, ERsiNEL, %
EINTNWDIEI TR LR OEIRT HZ LN TELLIITR>TND,

Center Screen

Left Screen Right Screen

Left projector

Center projector

Right projector

?

f

f

Image Generator

Image Generator

Image Generator

Image Generator

Image Generator

Image Generator

v

v

v

Left mirror monitor

Center mirror monitor

Right mirror monitor

4 \ Windows 7 Windows 7
@ Interface Linux
- A/D Converter Server PC Vehicle Simulation
(CarSim, D3Sim)

—

Steering

Accelerator pedal ——= User Datagram Protocol (UDP)
Brake pedal —) Digital Visual Interface (DVI)

[X] 4-3 DS DIRFHER T AT A
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4-2-2. FKESRATEEE

AHFFEZ BT OBIEIZ, BRREtT V7 v 7 24EHL Polymate I AP216 %
toE%T/7k£®ﬂy7)%W@Ltﬁ—w4/7/547®m@$¢Wﬁ&p
Thv., MWk, HEX, LERK, IREKGESR), MR, IR, SpO2 72 & DAKE B Z A E
U B — FIZHRER 18 ke TR X 5, £7=, PC & USBHHid 5 & T, ) T
NWNBALE=Z Y TRARRTH D, RYMIIT 7T 4 TEMBEHNTND 20,
B EH 2 IO STV ILEMR K Y & E RO BN, A A0, %%%m%@
X IZLVAECDER/ A ASK L THEFITE W SIN L ZFf > T DONRHMTH
Do B 4-4 ICAREBIN 2R d, £ 3-3 ITAEMKHERE DR A R T,

".1,I|
RS
s

] 4-4 AEARAE 50 E 2 E A AL X
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* 4-2 AR SHESEE Ok

Substance

Part of measurement contain

Multi-purpose 1
Breathe 3
Pulse wave 1
Number of electrode Sp0O2 1
External 1
REF 1
E 1
(REF is active electrode when use multi-purpose)
Number of channel 1
Input impedance Active electrode 300GQ, Other 10MQ
AD converter 16bit
Sampling frequency 1Hz~1000Hz
Correspondence to medium PC.~Compact Flash
Format of contain JSSR of PSF format
Electrode impedance Absolute value and judge of quality
General

Consumption current

No more than 2.0VA

Power source

DC7.2V, Lithiumion battery

External dimensions (WxHxD)

100mmx50mmx160mm

Mass

400g (Not included battery)

*Not use for clinical experience
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4-3. EERAE
4-3-1. RBROF U F

AZEBRIL, EHERICB W T HENER S A7 A2 L CERSINE NIRRT 2 &
ZELTWD, £7, ERSNEOHEFT L HmL, BENERS AT L2MH L, &
& 27.8m/s (100km/h) O —E B CmidiE i O /L B & BT 5, EERSINE HHERE
(REAR OH)EFIEIZ DWW T, FM A %R 3 2), madtElg o CR#hEE S 27
AN 2 — BEIESE 5, 20%, 10 M7 7 —2%8mn L, ERSNE % IR S &
%, FEBRSBINE L, HENEE) OB EL ol Sk e 1 pREEE T 5, E
Brs g Nt A2 £ RIS RB WL T ERITEIE L TW DN AR DIEMA D S AITE M
MO LT 23T VAL L, 2B, BTEVPIROH L TS 5% A4 I 7%, TimeTo
Collision (LAF, TTC) B2 HOEXA I T T 5, ZOBRTEDOROH LIZx LT,
EBRBINENEUNC T L —FEETEX 200 E5MET 5, £/, WUNIHIETE T\
DIPEPET DT OICHICREIREBOE RS INE (LLT, REEZ L—7) IZOWTHHE
RZRFERZATO, HERETT 228 875, 2B, HEIRZT2ERSMME (LIT, HER
TN—7) 1E, mdERAE 2 REBREET T2 e Le, — AT, REZA—TIL,
A & BT D A 5 i & 95, ERBINEITIL, HEHLCEITHIZ AN X DR
TFDFEANOLHBITEDPROE T Z L1, FANs A TITERL F i L7z, ERSINFE 1
AT HOEFEREE A 1B ET 5,

L) — CI)— CID*
Stop & warning > Emergency situation>

4-5 FEER TV A OREIE

4-3-2. EERSNE

FERS NN 1L, W iE B B OER T A TR T 5 20 (RO B 1 65 44, 30 D B 1 4
50 XD B2 4., 60 RO B2 4., 30 KDLt 34, 40 Rtk 14 & Lz, KER
T FERANFLZ NG LTS 2 CVERSZNEORIE (M 7+ — L Fart )
ZiGTm, MEIR 7 V— T % 40 &, WEE SV — T & 34 4D U N —TFITAT T EBR A FEHE L
7o 2K 4-3HEAR 7L — 7 O ERBINE OGBS EaRFEL & BT, & 4-4 [2RER
7N —T D FEERSINE DR RAGROR L & B 2 R T,
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# 4-3 IR/ L — 7 DO EBRSINET —X

Participants

Holding period of driving licence

Driving frequency

Participant A

Two years

Once a half year

Participant B

Three years

Once a week

Participant C

Four years

Two times a month

Participant D

Three years

Once two month

Participant E

Five years

Two times a month

Participant F

One and half years

Once a year

Participant G

Three years

Once two month

Participant H

Five years

Once four month

Participant |

Five years

Once three month

Participant J

Five years

Once a week

Participant K

Three years

Once three month

Participant L

Two years

Once a half year

Participant M

Five years

Two times a week

Participant N

Six years

Everyday

Participant O

Five years

Once a two month

Participant P

Four years

Once a two month

Participant Q

Five years

Once a year

Participant R

Six years

Three times a month

Participant S

Five years

Once a half year

Participant T

Five years

Everyday

Participant U

Three and half years

Three times a month

Participant V

Half years

Once a half year

Participant W

Four years

Everyday

Participant X

Two and half years

Once a half year

Participant Y

Three and half years

Once a month

Participant Z Five and half years Everyday
Participant Aa Four years Once a week
Participant Ba Three years Everyday
Participant Ca One year Once a month

Participant Da

One and half years

Once a half year

Participant Ea

Two and a half years

Once a month

Participant Fa

Three and a half years

Once a month

Participant Ga

Three years

Everyday

Participant Ha

Two and a half years

Once a two weeks

Participant la

Three and a half years

Once a half year

Participant Ja

Three and a half years

Once two months

Participant Ka Five years Once a week
Participant La Two years Once a half year
Participant Ma Five years Everyday
Participant Na Five and a half years Once a week
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# 4-4 HERRIED ERB N T — 4

Participants

Holding period of driving licence

Driving frequency

Participant Oa Four years Once a month
Participant Pa Three years Once a week
Participant Qa Six years Once a half year
Participant Ra Six years Two times a week
Participant Sa Five years Everyday

Participant Ta

Three years

Once a month

Participant Ua

Three years

Three times a month

Participant Va

One and half year

Once a half year

Participant Wa Five years Two times a week
Participant Xa Four years Once a year
Participant Ya Five years Once a month
Participant Za Five years Four times a week
Participant Ab Four years Once three month
Participant Bb Four years Everyday
Participant Ch Five years Once a month
Participant Db Four years Once a week
Participant Eb Four years Once a year

Participant Fb

Three years

Two times a month

Participant Gb

Three years

Two times a month

Participant Hb Five years Once a month
Participant Ib One year Once a year
Participant Jb Five years Once a week
Participant Kb Five years Once a month
Participant Lb Four years Once a month
Participant Mb Four years Once a half year
Participant Nb Thirty five years Everyday
Participant Ob Thirteen years Everyday
Participant Pb Thirty Three years Once a week

Participant Qb

Thirty years

Once a month

Participant Rb

Thirty eight years

Two times a week

Participant Sh Sixteen years Once a week
Participant Th Forty one years Four times a week
Participant Ub Sixteen years Everyday
Participant Vb Twenty eight years Everyday
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4-3-3. FRiRGAIE

KN FE 13K 140 (EME ORI RERL ST YD . T4 D ORI O TEENR R
RFHCEEL T, 5 U X L% b o Mg B 2 b a2 T, ERRICEHI B A B
L. K7 o 7 THEKIE S ZIEIET 5 & 0.5~100Hz OS2 &kt pv O
EANEEBPEOND, 2O XD BRIMOESBLG % 5Lk L 72 b O % Electro Encephalo Gram

(LT, EEG) &9, ARIDKMED Z I Z 000 E 53 1350 51 HAL B0 & (R o> S Bh il 48]
IR L TBY , 250X BB SN IEBAAE 25T 5 Z & TAROITHE)
EMOE DEIEZHELE T HZ LN TED L FDILTN D, MK 238 3 2 EH X E R
b - IR AR BRAR B A RE ME R AL (B2 Ko THEM O 21 » s b TRY . =
D E k% ten-twenty electrode system (LA R, 10/20¥%) &5, X 4-6 1% 10/20 D FE
MRELE @D % R 3, 2 00 10/20 IS IR IEHEE 1k & OWBE LD 2 DT S du, FEiE
BHEIX—H OEMmE Hiz570 EOARNBEEMI o EMmZ I BB L, B EL D
BT HIETHY | BRREZRETHWLNATWS, Fio, PHREHEIZEER Lo 2 &
OB ZZFTLERT D HETH S, AFETIEAM LFOZE I HWLA TS E
HEEEZ W, o KB X8 WABFEIZEND 3 E(Fz, Cz, P)ZFHI L7z, F7z.
WIE U7 i 1o U C TR BT 247 5 & & (4Hz BLF) . 0 (4Hz-8Hz) | o J#5 (8Hz-
13Hz) 3 DDA P SN D, o AT E H 1T slowa EATE, mido 75,
fasto JEHARD 3 DICHFETE 5, —MRIC B PILERE, & P & 0 PITIRIE LI T
0. RBITREEAKE, BRSO TFICE > THET 5, £/, & WA REIR 23 %
WEXIZTHEL L, 0 WHFIEIIARIH O E EABIKREORHTHIL L, o B akiTEre
WZHEBEWTRESC B 28 U ORI A W L CTW A ERICHBLT 5, 2O OFMEN D |
AR TR TITR VIR HBL T2 8 IS B L, 2B OREIRIREE 2 & &Y
FHEiT A Z L & LT,

X 4-6 RO {15 {78
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4-3-4. RERFIR
ARERRIL, MR NV —T LR N — T TEBRZFER L7z, LTIZ, 71—
T ORBRFINEZ R,

[REAR 27 v — 7 D EBR ]

(1) EBNEL NG LERSNMEORE (> 7+—LbLFartrbh) 2155,

(2) FEBRSINE NGB HAEEE O BMA T (1175 (BEMOIRY HFAElL 14-3-3. 4
WRE) 228)

(3) EBRBIMNE % DSICRESHE D,

(4) EBRSMEPBENEIR S AT A2 L, SdEK L 2 RRERBEETT 2.

(5) EERBME N HENERL S AT Ao DIEWGEEL 5| S kX, 2 E179 5 GEM
%, 14-3-1. EBroFH VA4 228),

(6) ATEDORONM LIZx LT, EBRSBMEOT L—XBAEICET 57 — % 253 %,

[FHE 7 N —7 DEBRTFIE]

(1) FEBNEZ NHEG LERSINEORE (17— Farkvr ) 255,

(2) EBrBME % DS IZRHSE D,

() EBMSIME N HENEIR S AT A& L, mdEK A 5 0fREEITT 5,

(4) FEEBRSINE D BRI A7 A0 OiEEREREL 5| S E | TifA 1752 GEM
%, 14-3-1. EBroF VA4 28H),

(B) ATEDOROMH LICx LT, ERSBMEOT L—XEAEICET 57 — % 253 %,

HEAR 7 L — 7 L R V— T OBITE OO LICKkT 57 L —F BT 55

—Z ZBRRTT 2 Z & TOHIRLZZIEDNY O R T A "D BENEER S 2T L7 b tlic
EERE LG SRS ZENTE LD EMET S22 & & Lz,
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4-4. EEREER
4-4-1. BROEE

X 4-7 (a) (X, HEHR 7 /V— 7 OFEEBRSNINF DRIT IO L2375 & fi2e Li=5l4
ZoRd, £70. K47 (b) 1. BEES L— T OERSINEDHITITROH LI74 &
ERLIESZRT, REBRELND, BRIV — T OERBRBINE X, HITH & O
ZERETE RGN 75% (15 ) THY ., WRLEFEN 25% B AN) Thole, —F
T, MER 7V — 7 O FERBINF I IE LA R CE2FER 5% (LAN) ThY, HELx
EIE28 95% (19 N) Thovz, MEIRIKEEGHIR L721E00 O N T A ) | #hiElE
AT A DIEEEMEL Sl M E | T A iR 2 & | R IBME T L CORTHE 25168
LTChBH7 L—XEEE CORMMBEND Z L THELTLEI EB2 N5,

= Avoidance = Collision

(@) HAHRME

= Avoidance = Collision

(o) FEERF
X 4-7 BT & OEZEEE
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4-4-2. T L—F RIGHERE

X 4-8 1X, BEIRZL— T K OVREEES V—T DEBRBINE N, HITE 2 R ATREZIR
D 7 L —% XYV EEET 5 F CORISHRH 2R3, HEIR 7 L— 7 OEERSINE
DT L —F RG] OFE)EIL, 1.0s ThbH, —H T, REEZ NV— T DERSINE D
7 LU—F G OEEEIEL, 05 BRETH D, F, MR V—7F2id, &K T3
UL ED T b —X ROGKEH] & 72 5 FZEBRBINE bR C& 7o, MR 7V —7" L RHEE 7 L
—7ICBNWT, tREEZToTo L TAREEDHER TE 7 (p<0.01), A R
O, HIRL7ZIEDV DRI A%, BTEEZRIML, 7 U —FEEZ1T 5 £ TORFH
IR BITH & OWEEBT ONRNEBZ LD,

34

*P<0.m

2
] m
T T

—_
m
T

Reaction time [s]

= =

|
0 - -
Sleeping state Mormal state

4-8 7 L — % KR
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4-4-3. TL—FRA)ILEEA

4-9 X, BER NV —T R OREEES V—T ORBRSMEN, 7 L —FEERICB T
D7 L—X_XE N O KEERT, K49 LV, BEIR V—T OEBRSINE DT
L — V) DB RAE DM IL, 100N L FTh D, —H T, REEZ NV—T D3z
BRI D7 L—F RIS O IAEOFEEIZ, 300N LA T ThDH, Fio, MHERS
N—TEREBETN—TICBNT, tREEZIToT & ZARBENHER TE T

(p<0.01), AFEERFER NS, HIRL7ZIENY O KT A4 %, @Y7 L—F%XZ L%
BEAIAT Z LN TE T, BTHE L OEEEZRT OV EEZILND,

*P=0.01 !
00 F -

]
]
]

= 400} » =

[ak}

[}

g

= -

B 300+

ak}

=

m

=

S 2m0f .

£

=

(1]

=

100
]
. .
0
Sleeping state Marmal state

4-9 7 L —F KUK D KA
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4-4-4, TL—FBEHDILH LAY B

X 4-10 1, WEIR 7 /v — 7 R OREE S V—T DERSBINE N T L — X /EEBIE L T
Mo, T =X RIS TN KRB/ D ETOT L—F 0 H LR D R EZ R,
4-10 k0| MERZ NV—F OERSINEOT L —FB 5 B3 BEiE, 0.5~2 B0
MTHB LTS, —F T, BEZL—7OERBINZE DT L—XFE NS b R0
%, 0.5~15 MO THE L T\Wa, £7o, MR V—7 L REES L—T 280
T UREEIToToE AR EEITHRTE D o To, RERERNS, MR LV —7
K ORIRE T N—T % Wi % & 7 =X O S ER D RERICOWTIE, B 657
AR/ R RSy (WAl

5r
i

4
O
® o
£
= 3t
Q
(= |
@ il
¥ i -
= | |
S ] [ |
==
= i
=
j=
£z
g

1F

[
0 A A
Sleeping state Normal state

X 4-10 7 L — X5 )DL H _E2Y 0 R
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4-4-5. BRD 4T

AREBRTIE, MEIR 2 L— 7 OEBRBINE DAL ITHEIRRE CTH > =00 E R+ 5
7o OITIMIR Z2 0T LTe, X 4-11 1%, & Sk (4Hz BLF) DNz > Power Spectral
Density (LR, PSD) %77, #BR#E 2 & IZHEBRBIGAE 1 DM & 5 & BAA L T
5 2 BF[E % Dk > PSD Z 3t L, E#BRE D PSD 24 L7, ARFBRFE RN S|
FEBRBIMGER I AT, ERAZBA L T D 2 BFRIBOMIICIT, § WEAZ < H
BLTWbZ EnEonz, £7-. 2O o007 =X IR L TCtHREEEmT DL H
BEDHR CE e (p<0.01), LT, FEERSINE T EEER T O B BNEiE I ERy i
RIREETH T W2 5,

PSD

Sleeping state Mormal state

4-11 6 P (4Hz LLF) @ PSD
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4-5. fE:H

HENEL L~V 4 (IZOW TR 5 L mdE RO H ATtk n T, R4 2NZEE)
MRS AT A DIEIGEREE S S HERH D, LvL, EiEEK % HEh#Eisd I,
R T A NP HEARIRIEIC 72 5 &, AT IC COEIREEZ 5 SO HIR L7213 o R
T A NI 2 E U ERR TE RWAREER H D, E 2T, AT, HIRLZZIE
D0 DR T A NDPEREEEE 5] X T2 BT PICROH LT 28 T7H I3 L
T, WYNZ T U—FEEZITO 2N TELO0EFMT L& L L, ZORE%E, U
T OFEERAER L a1,

(1)

(4)

WATHE L OfEET HEG

HEAR 7 v — 7 D FEERSINE 1L E € 2 Al T X 7-55235% (L AN) THH, &
LT EIAEMN95% (19 N) Thotz, REEZ N—T OERSINE L, BITE &
DEGE A AR T E 72HIA 23 75% (15 N) TH Y HELZEIEH 25% (5 AN)
ThoT,

7 b — X SO REfE

MEHR 27 L — 7" D EERSINE O 7 L —F ROGREH O, #9 1.0s Th -
oo —H. REEZ N—TOEBRSINE DT L —F SR OFEEIX, 9 0.5s
Tholz, HWIRLZZEND DRI AN, BTEZZBML, 7 L —FBEE21TH
ECTORMMPESBITE L OBERLZET ONRNEEZIBND,

T L% L)L)

IR 7L — 7 D FEEBRBINE D7 L —F X E VT O KAEOF-E)EIL, 100N
LT Tholz, =77, REEZN—TDFERSINE DT L—F_E VKT D KA
OWEEIL, #I300N Th o7z, HIRL7ZIENY O 7 A4 N%, @iy L—F
NEN T RERIATe T LISTET | BTHE L OERLET ONRNWEEZDND,

T L—X IO H B Y HERE]

MERR 7"V — 7 DFERBINEH O 7 L—F B SEH B D KL, 0.5~2 BT
WL T\, —h T, REZNAV—TOERSIMNEDOT L —XENH B30 KE
X, 0.5~15 DM THRE L T\, MERZ LV— 7 K OVREE Y V— 7 % ik
5L T L= DS B FERIC W T, BB REWN BZ T Hamn

D7,
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(5) Jbabz D53 4T

ARFERR T, MEIR 7 L — 7 OIS DAY IHEIRRE TH - 72 D 0> 2 FERE
T50 _m&%#MLto%%%ﬁp& T, EBRABRLG L TN D 2 FREH
BOMEITIZ, 0 HAZ < HBLL TRV, ERSINF L& HEK T A #hiE
R R W ERIREE ChH 72 2 2 D,

VUL EOEBRFE RS, @duE R O fHTicsn T, HIRL7ZIEDND O R T A 0 H
BNER Y AT L) DB RIEA 5l SRS A2 BT 0 & BHITEORTGH LIS
LT, TUo—FeREHPELS , 7 b —F XX N E U EEAA D RN 2 &I X
0. BITELERT DERENES N EARBE S, £ 2T, HIRLZIEND DR
T A NS 2 EENERR T D I2IE, RTANF=F U o 7O & O ARG s

5 RTANORERRIEZHERE L7z 9 2 TEIEREL | Sk < 2 &0 T A 2R
TREIE L FEORNPLETH D,
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F5E HERICETAFHEKRICER T SEORHCLL2REMNRICEHT K
5-1. MRBE L A&

FELOEATHIZEGY T, mdliE R C HBEREITHIC BT A S EIR 2 B Y | &l
BHOAME CTHIR L7z R A AP EBREZEUN S ST 200 %2 HEt L T b, K
WFZEIE. EBEREREZ 5| RN R T A NP AN LR L T 2B 7FH K LT, 7
L—FBAEAZBEYNCIT ) 2 N TE D0 EFE LT-, TR, HIR%G D T4 %
RERERFIZ AT T b — X B EO USRI A IE S | 7 L—F _E U T £ 55 < 72 A EAH
MBS, BITH & O BT 5 Z L N TERWATREMERN R Sz, KT 4 130
JEIR Y ZBA1E9 2 &0 5 BRI X AWFEQON M STV A 23, HENEIR A 24|08
M EFDHTOIIE, —EHER L7 RT A N2 ERHCREESE 2 & VW) EREE Lo
TL %, Lo T, AFFETIE, mEEKOBERERFIZB W T R 7 A4 SRR ZES 2
xR E L IR L72IEN 0 O BT A SRR & RS OEIEEEZ1T 9 2 & A3 A[HElS
RARBFECOWTHRFTHAZEZHME LTS, £/, REFIEIZOWTL, K
NTHMSIICHET S Z N TE, BEEEFIZB W THESIC KT A A~ % 5
ZHZENTEDLZT AL HEREERGOREZHRATH & & Lic, KREETIE
1. RIZANDEIRVLIEORBEFEE LT, RN H LT ENHERINTNDHE), K
WFFE UL, R TFES —FEREAR L7z KT A N2 CREESE 2 2RI OV TR 5
&b L, B, AKRFNEIL EROMBBEMESBD TEWSD TH LD, ERS
m&EDZEMEZE LT, DS AL TERELZERT L L & L,
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5-2. EREE

5-2-1. KSAEVYYI2alL—4

5-2-1-1. FSAEYTVZTalL—20HE

AR, EBR T UV AONEFEE LT, RIANRD—EEIREZID Z L2 HEL T
Wb, AT L A SN TWD B, HIRLZIENY D R4 F7 L—F
FOGKERC 7 L — % XA NVEEINIE D& R 0 | BATH L E5ET 2 rlaetEn @< .
LEVEEERT 572012 DS 2 H L C\Wb, £z, WP29 Tid, DS AL T, &
MERFIZRB T D KT A NN HENER Y AT A0 B IEGEREICE N5 S fk <ol vmBE
RERIZ DWW THIE L TR Y, ZOMRREZEFEEEIC KL THDO, 2oz Lhb
H, DS &AL T, HIRLZZIEND ORI A RN ZHEUNCRE S5 FEEZRFNT 5 2
ClE. ARTHDLENZD, Lo T, KERTH DS ZfEH L CEREET L2 &
& L7z, X 5-1ICARMFFECHEM Lz DS OIEIX Z 773, F72, 3 5-112 DS Oftkk%E
GO

Projector

Cylindrical screen

Motion device

Turntable

%] 5-1 DS DA
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#< 5-1 DS DOftkk

Motion Device

Mass 1000kg
X +116/-106mm
Y +104mm
z +114/-104mm
Range
Yaw +7.3deg
Roll +7.7deg
Pitch +7.7/-8.1deg
X
Maximum Velocity Y £500mm/s
Z
Yaw
Maximum Angular Velocity Roll +33deg/s
Pitch
X
Maximum Acceleration Y 066
z *£0.5G
Turntable Device
Mass 500kg
Moment Of Inertia 200kgm?
Range +180deg
Maximum Angular Velocity *60deg/s
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5-2-1-2. RKSAEVIVIaL—2DLRATLBE

X 5-2 1%, AREBRTHET L7 DS DY AT LKA R~T, N R, 7T L—%~L
Ny T I BAREIVZOTHRT VT2 EHLTEBY . RIARNOEREREEZT T/ &
ELTEHAIL, TUXVEICEBR LN a Y iAte, DS DANT—H 1, s
& OEEERTH DT 7 BLRINVET L —FXE VDA ha—7 &R, N
RV OEfEf 2 WD, FAOE/EREIT, Analog to Digital Converter (LR, A/D =
YN=H) A LTCT VA VEE UCHEEEB G R ICE A E A, B ED G R
(2 F2EE & T D B EENE 7 /L 03 B I ) OB AL E AR R L, KA T A
ICEET DM L 7o TV D, 6HIDE— a AEENN . ASJHRERIC G 2% Bl 26
s DA R ZHE L CERSME 2G5 2 2 IBGRE OfifEs L5, £/, ¥—
F—TNUBEALTEY ., ERBINE DO FAVEERICK LT, S EEET S
Lol oTn%,

Turntable

D Control of motion device

Motion device —

Signal generator

I
(/=0 ]
PC |
Steering Brak
rake =
M ‘/ s = Accclerator l“ - IG
'y

Amplifier

| —

l — BARCO
0

—ple 1
. -

Speaker
LAN (UDP)

%] 5-2 DS D3 AT LKEEY
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5-2-1-3. 7AC IV A DEBEBEELRFAICDOT

AMFETHER L7 DS 1X, K530 LI ICHFAZ U —icEpam UL, FHE L
FIERIC 360° OFEEZHELTWS, LTS ey =7 ZiE BarcoF50 &9 7
RV ThHhD, OFTHEHa =y P L, HEAZ U — BB am U+
BRICEAZERE L T\ D7, BEROBEITIZERIC, o Epniidhiicms, 7
ﬁ%ﬁ(mw:mwonmm F AN 23.6° . FAMIC17.4° & LTz (X542

)
( BARCO

o

5-3 m Y=/ Z LOT R =y MIIKX

5-4 FOV A% 4
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5-2-2. iR DRIELEE

ARFZETIL, i OMIE ISt T o7 v 7 248 Polymate Mini AP108 % fiv»

Too ARBPEIL, ARIKRWNEICAERT 7 & Bluetooth ZNE L TR Y, UTLZ A LT
M 2GR T D LN TED, 77T 4 7EMERNTNDI20, BHEMEG 2 I
HAWDN TS IMEME Y & EFABRREOER ) A A0, ERBINFOIBHXIZTEIV AT
HER A XK L TEWSIN EbZ R > Tl DSHOFIIZCBWTHERT 52 &
MTED, X 5-5ITARFERTHEH L7 MM FHAEE O M A2 ~d, £z, £5-21C
Jibd35z BRI [ O Ak 2 7R T,

- " L]
%] 5-5 Jisi5e %
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#% 5-2 Polymate Mini AP108 M fLi

Substance

Part of measurement contain

Number of electrode Multi-purpose 8
External 2
REF 1
E 1
REF is active electrode when use multi-purpose
Number of channel 1
Input impedance Active electrode 300GQ, Other 10MQ
AD converter 20bit
Sampling frequency 500/1000Hz
Correspondence to medium PC.” CompactFlash
General
Power source DC5V, Lithium-ion battery
External dimensions 52mmx50mmx20mm
(WxHxD)
Mass 80g, (Not included battery)

*Not use for clinical experience
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5-2-3. REFEARADOEE

AW CiX, VIBRO-TRANSDUCER Vt708 (LLF., #E&E) 1) ZfH LT, EB&
FIIRE 2 52 5, X 5-6 [TIRE)F OMIE X, % 5-3 ITIRE) T DA R T, Z DR
B 2 RS OFEFGICTH T, ERSINBICIRS 2 5252 & &L L,

5-6 HRW)F OIS

#* 5-3 IRENFDfLER

Impedance 8 +15%(150Hz,4V)
Input 10W(20W)
Polarity Black : — White : +
Size [mm] 115(W) X 116(D) X 30.5(H)
Weight [g] 500
Lowest frequency band [Hz] 16
Frequency of music playback [Hz] 20~1500
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5-3. BEDEHRIA &
5-3-1. fiiRDBEE

ANDOfIE, B EZEHEU EOMEHIRN Ry T —7 2L TW5b, IMROXR v
U — 7 OFRIcEEIL, [l 2 ORI OTEENZ > TAE L SEMEIZL D
DTHD, — DO DOOMPEAM TIHAET HEME(LIT—80mMV~+40mV & KEMF Th
% b, —REICHAWSNAFHRICEmRAEET 256, X 5-7 IR T X 9 ICHHE I
FHH OMJFI DT DB 78 £ 0370 0 BEALTZ BEREC & 2 KIMEUE 5> & BN & 52 1T HL
D7z, FHEIS VD M 35S 0 OFRRHINE S R AE S D B LN ER Y HoTo b
DOEFHAL T A6 gagix . BRI L - TE 54 IR T X DI 4 I T D
ZENTELH®),

Electrode e we e o
™ -

4

PR Muscle

« — — Skull

== == == Duramater

— .
~ Arachnoid

= ; ;
Cerebral cortex Spinal fluid
Nerve cell

5-7 JN A E

# 5-4 Jii o JE

Frequency [Hz] Name Classification State
0.5~4.0 Less than & Wave Slow Wave Sleeping
4.0~8.0 Less than 0 Wave - Sleeping

8.0~13.0 Less than o Wave Fast Wave Low Alertness
13.0 over B Wave Fast Wave Awake
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5-3-2. EBOEESE

JIbA9RE 7 3 3 2 A L] BRI - Il PR AR PR B B R ME R AR AL (B VA 12 K - CEEER D 21
AR HNTEY, = DEHEE Ten-twenty electrode system (LA R, 10/20 1) &
VD@D X 5-8 13 10/20 HEIC K B A BMOBLE X AR T, 20 10/20 IS IT A YEE A
EPRREHTED 2 DI/ S, FEHEE IR~ OBEME Hiz 570 8 ORBEEmIC
DEMA AL BB L, BALEE ST 2 HIETH Y | EREZR ETHO LT
Do Flo, PHREHEITEEKZ o 2 SEOEN A%k 5 HIETH S, AU TITA
M LFEOSETESHNG TV SRR EZ VY, o B IO WABEEICEND 3
HNL(Fz, Cz, P2)ZRHI L7292, 7=, JIE L7 io o L CJEB BRI 21T 5 & §(4Hz
LLUF). 0(4Hz-8Hz). o 48 (8Hz-13HZ)3 S D AR SN D, o FHEIL S
512 slowo A1, mida #4738, fasta 3 #5850 3 DIC/HETE 5, —RIC B IITER
S & O IRITRIL LT THRY . RIFITTEERAE, EFL NV ORTIZE > THET
Do Fiz, & WAFBITMERS RO & XICHBL L, 0 JHIRIZ ARG O £ & ALRRED
RRICHIEL U, o JEEAIBI IS BB W TIRIESC B 2 P U OBl 2 8l L TV 2 BS
(BT 2@ GO @) = g B DR S | AREBR TITEVEIRKHC BT 5 § arilkic
HE L, ERSINEOMERKEZ EEMICEHET 52 & & Lz,

[ 5-8 FEARDEL Y 5 1T &)
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5-4. EERAE

UUFIORTHERS T Y A% 10 A\OERSINF I HTEE, HIRFEO KT A4 25053
FNCREESE D FEERFTT 22 & L, . EBRBNMENFICEEREICH D
WRIUZBWTH RO ERZITOET 5 Z & T, EBRSMEITIRETIEC L > TR
EERE & A OB EAIT A2 LR DO ERF T E LT,

5-4-1. DA
REBR TV AIZLUTITRT EBY TH D,

@

®@ @

I ERZ RICEBRNAE LRI L, AEFICERSMEOZELEZH LY (RS
m&EDA 7 r—bFarty b &255) .
EBRBMENAEBERLR S AT 2 E2EH L, —EOHE (100km/h) C@EsiE g o
FE R A EATHICIEIR 2 B D .

KBRS INE DR OIEIRIR AR IC 5 5 = & 2N THERBtR. ERSIMEE T 7 — A
(0.6 #fHIIZ 2000Hz D EFAY 3 [ElI72 5 & D% 10 Pffen) THIIRSE 5,

7T — LD TEE, DS NERO T =2 & FEJE OHRENC K 2RI A2 EBREInE
2255, 72135 0525,

EIEERKE ETT AT ) AN E A ETT 5T U A8 B x5,
FEBRBME L, T 7 VLRI NLET =T )0 v RV S CHRIELTE
A E1TT D,

FERS N D 2~3 R EITT 5 L EFHROMIAZIE L TNWD b7 v 7 Oz
HHATEDRROH L TL %, EBRSME X, ZOROH L TL 2847H L OfEZe
ZWET D720 T L= BEETT O, K59 IZHTHE OO LIZE T 5 DS D
GIPaUS: tane

X 5-9 BITHEDOROH LTV A
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5-4-2. EEREH
REBRSFMEIL, UTFIORTEBY TH S,

O THATHIOEEIRIX, BATE & OFIEERAN L\ HK 2 A7 5 G0 (1) (38) (39) 40 (4
AL R S LT,

@ HH O BT, EEEE A 40kmh L5720 EBRBINE O B X

40km/h & L7z,

EBRBIMF L, BITEDNTROE L TL 5 2 &2 TICERE FhE L=,

FERBINFNZT L —F T2 %[BT & % Time To Collision (LT, TTC)

N, 2HDEA IV T THRITENRROHET L & LT,

® RO L TL B85, ST 500 NETH D T IE2BEL WD, 2B,
TR H R (1154mm) CAFTIEEE  (8km/h) %522\ T, European New Car
Assessment Program“O 72358 & U 7= 163 2 Pl B 288008 7 L — F O Rl 5 1k
TERBINTWAIEESE L LT,

® FIHLERS TV AOENREZBE L, FEBREFEITI 1L HIC>E 1EE Lz, Fiz,
EERIT 1 EKMFIZOZ 1 HOALE L, L ANZHOEETIMOHRLE Lz, 2B, 1
[ Z & OFEBRIT—HMU EHITDZ L & LT,

@ —RERTOVFT I AIIFEEAE L, HMTEORPHL T D44 I 7 Hb
MBIRNEDITTHZEE LT,

® @
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5-4-3. EREXRSINE DRERIKEDEIR %

JEIR Y OIERIEA D AFRR A 1 = X L OBFFE®ENC L 5 & RV HEIREBE S Td 5 Stage3,

4 (RGHEIR) ICEETHEHIRNPEELS 20, HIRTE TH A2 o TR 77 03 K
THEWD (MEIRMEME) RENINTND, AP TIE, ERSINE R Z O BEIR B
BeCd D Stage3, 4 IZfa- 7RIEN DV RICREES D FikEaRE+o 2 L Lz, £
DD, EBRBINEOWE Z ) T2 A LA TEMRL, ERBINE OMIE) Stagel, 2 D
HEWVEEIRIRRE (X 5-10 (a) Z21R) 75, Stage3, 4 OIFWEEIRINRE (X 5-10 (b) &)
WCBATT D 2 & aER L, ERBINMEDFEOIERREICHD 2 BE 27D zf?@%ﬁ
ZATo TV D, ROREIRIZHE S WRITEANEDN & D7, FEERSINE OREIR KR IX
oMb ol (I~3FFERE), X 5-10 (2R X 5 IZHEBRSMNFE A Stage3, 4 0){?’61/\
MEfR A B % &, Stagel, 2 DEWEEIRIFICIZR bNeh -2 E®) (6§ WO TR
75pV LAk) ERFEIROEA R OND K DIZRY . T ORHRI 22N TH D A H
BT EaBITLZ Ik, EBRBMEDIROIERICHE 722 & 2B LT, 72
SSN %BZ@ PSD Zith L ERRY L IR O E A2 oI5 2 L2k, RT3
TR EIRIZHE > TWe DD ZiERT 52 & & Lz, £/, Stage3, 4 Zxi5 & L
TEREIE, U T X A A TIEEMNRER ST 0I5 5 BEEOEIEEHET 52 LN T
7, Stage3, 4 DXFIEDTDHZENTERNSTLTZDOTH 5,

100

50

S
=)
o 0 . . /6 0.8 1
w50

-100 .

Time [s]
(a) REERFD EEG

100 Hill Wave

50
S
=
D 0 1
L

-50

-100

Time [s]

(b) HEIREFD EEG
5-10 EEG D FHH| 3 H4
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5-4-4. RHIZ &k 2 EEFE

ARFZED HEZ, HIRLZIEDD K7 A4 ASPROICREBRIRIEIC /2 5 TIE 2 MG
HZETHD, FBIRYIEERS IEOXIRICET 28F78@ & LT, #hx kTl s 5
ZDERNEENTWDR, AECTHERSIIT) 2N TEL T a Itk bk
JEVO) & JEE JiE DIRENC X DR A R 5 2 5 2 & & Lis, DSNOZT 202 X D%
FAEFCHLERALSE L, =7 a3 OiaEERSNE OBEICEESH THHikzER
ALz, £, =7 aOFRTEIREIT19CE L, AEEHEKICHRE L T—ERRH (2
oyfEl & 5 4rM) H A G & 7o, IRENC X AR, ERREE O ISR EERR A i E
L. =7 a3y LREEIC—ERER QR E 5400 Efhsdi-, EEEo BRI
16Hz & L7z, REEFEE UCHEM LZIRE & =7 2 ofd &R 4 X 5-11 1R
T

(a) =&\ by 7 vav () =7 =
X 5-11 ERLEE ORLE X
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5-5. FSANDOREFERGERER

5-5-1. HITELDEREDEE

X 5-12 1. EBRBINENELT D B & SITE & OFEZEEIE 2 ERSEMN (1 %
REE, 2 : 2 ORI ZE 5 27384, 3 : 5 MOl E 5 2 -8548) (ORT, ®
IREE L 5 M DRI Z G- 2 1256 T X TOERSBINE NHITEH & DML %2 [EkET 5
MTET, —FH T, 20MORME 5 27286, ERSMEDBITH L EET 5%
10% (14) E7xofc, ZOMELEFKREZW LT D72 OITHBRITH Ll LT
— & (17 —F) ERERINI O T2 L & Lz, K5-13 1%, BITE DR L7
WaRHE 0 F) & LIERSMENBET 27 L —% A be—2 %257, K 513 7
5. 2 ORI E 5 2 256, REEFFICHE R TT L—X 250650 5 DY 017 iz
.7V —FRZ ba—7 % 60%F CHAALRRIZAEDL 2N~ T, 7L—F X hn
— 7 % 60%7)> 5 90% F THSA & HEFRIA 0.42 PR (REDIREE : 0.56 £, 2 /0[Ol
BH 255098 ) Z ENRHLMNIR T, 2O T L—F A hu—7 OEEENN,
HWITH & OEELEERETCERDSTEHRK THDL EEXLND, —FH T, 5 HMORIM%E
Hz22Z LI i o T ATOERSINEIISITE L OFEELERET HZ LN TETND
Z LG RERIRRE & S OB EAIT O 2 LN TE D ARSI ST, Lo T,
AL CILEBRBINE O LA D 5 7 L — UGS & K7 L — B35
HLTHONT2Z L2k v, HIRL7ZIEN 0 OERSINE N TER & FREICT L—F
BEEITZ TV DO0ERFTT L L L,

N

>R E

s

{ O

N

85



100%
90%
80%
70%
60%
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o Collision O3 Collision avoidance

\
100% \,- 90%

Awake 2 minutes 5 minutes

5-12 #1174 & OEZEE| S

— Awake
= = =2 minitues
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5-5-2. K54 /30D J L—F kit BEfE

[X] 5-14 1%, EERBINENBRITEOROCH LIZX LT, 7 b—F 2T £ TORILFF
M FZEREMER (1 RERIREE, 2 : 2 oM ORI E 5 272846, 3 : 5 oMol %
52 12%8) \ORT, REFZEICEH L2 DS Tk, 7 L—3 2 ha—27 78 20%LL F D
B, BLE OFIEN I3 AE L2k > T D (T L—FXF L oiEY), 2T,
AKWFFETIIHITENTROH L TS, 7 L—F A b —7 8 20%E CTHREAIA 5
a7 L —X G & B LT, 2 ORI E 5 2 7256, F 7 L —F UGk
X097 B & 7e b | HEERFD 0.93 B & ik LT 04 VBV E WO FERICR o7, —F
T, 5MORIEE 5272846, YT L — USRI 093 B &2 0 | REERFD
093F LT L. —FEICRD LV REREG, £o, BERETIZENE 011
B (REERE) . 0.08 7 (2 MR . 0.10 B B Mof) L7a-sTEhH, 65
X IIFBEThH -T2, Z OERREZ EICKEREIHCH T 57 L—F R Rt
LC, S0z nites LIEEMKESRICBIT D tMEEITY 2 & & Lz, REEREE 2
SRIDOREE G2 12 HA 0T — 2SR L CHtRIEZITH &, pfEl 048 & 72 0 R
DHFE—B LN E WO fERIZR T, — T, BEERF & 5 oM OfM A 5 2 1256
OF =XKL THREZITD &, pfEIX0.92 L7V FREOHESMTHDH Z &
DRENT, Fo, REEFRFOFEERZZHE T 5L 003 Loz, THEREE 5 4[]
DR E 5 2 72356 O FERER & g9 5 S EEREORANTH L Z LTz, 10
ANDEBRBMEE THLIRIUEEDE NV RNT =X PRRETETCNDH Z Enbn
%o AEORRZRE 25 &, 2 MO TIXERSBINE ~OREETIEOREEZ) R
IR T X2, REDRNB A+ THY . RERE & FREDO T L — X SRR 7
HRWZ ERW LN oTz, —H T, 5 aMORlEE 52252 LIck-> T, REERF
ERRED T U —F ISR 72 2 Z E B BT o7z,

=) | |
5! I
s x\ \\ \\

Awake 2 minitues 5 minitues

% 5-14 7" L — 3¢ [ i RffE

(0]
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553. FSA4N\DTL—FRFIILEIDRKIE

AREBRTIL, DS DT L—F XY VIEENGHEIEF L, RIANRDT L —F
DT Db ALY TEHRIL TS, RFEHTTIE. RIA D7 L —FEAERICEL S
BbEWEHERR T L—REHEERLTWD, ¥ 515 (T, ERBINENT L —*
BAEZAT O BRO R KT L—F B ) & 2B (1 RERRRE, 2 @ 2 Moz 5
2 1=%6. 3 5 MR A 52 1-856) ([ord, 2 oMol E 5 2 7256, Y
BRT L —F W13 487N & 720 | HEERFO 574N & Bl L TH) 85% D 7 L —F B /) &
olc, —H T, 5 ORI AE G 27256, FERKT L —FE5J)1% 545N & 720 |
TCEERED 574N L e LU THI 95% D 7 L — X5 1IC 72 o 7=, FT-, BERZITZENLEN
326N (REEHF) . 215N (2 SR 0HliK) . 278N (5 4R DHK) &72-> TV, KEBRSE
HEOIELOXIFELL eholo, ZORREZRICHEREFMFICB T D RKRT L—F )
MARETH L ONEFHET H72012, HENELL RV & 2l s LBk
B%ICITH t REEITH Z L& Lz, BEEFEE 2 DOl E 52 1235807 — 4 [
I LT tREEITY & p HIE 051 LR VHERNAIT K LW fERIC -
2o —H T, REEREL 5 SMORIKE 52725607 — 2B L TLREITY &L p
fEiZ, 0.83 & 720 FMEBOERSAMTHDH Z EIVRENT, 2, AT TIX, HIIR
IR & RERIRF O IR 7 L —FEENICHB W THEZ (pEA 0.05 LATF) 2d 2D Z &l s
NTNBEC DL EDFERAZESE 2 5 & 7 L—F UK OfAT & RIS 2 4R o fili%
TILERSINE ~DO R FIE L2 RN FIIMR TE N, RIHIRDB A+ TH Y |
R L FREORRK T L—F B TT L —F 2B 2 LN TE RN R L NI
oty —H T, 5MOREEE2DZ LiIcko T, RE L RREORKT L—F
BT L —F 2B 2 LN TEDZERHALNR- T2,

1400 p-value: 0.83

Z. 1200 p-value: 0.51

 m
V/A_' T
o —

Awake 2 minitues 5 minitues

X 5-15 K7 L—Fs N
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5-5-4. BpiiR D 54T

REBRTIT, M2 U 7 V2 A N TEHIIL 2223 5 BB NE OREIRIRAE 2 /58 L T
W5, Fio, AT, FHILET — 2 % L ICERSINEDIERIRETH 720
D EEBRMNCEHMET 2 2 & & Uiz, BRIREFOMIEIZIX, 6 WK (0.5~4Hz) DM
DER HBLT 5, [X5-16 1%, FEBRSMENERZ D T2 EH% & HENEIR S AT A%
F I EZBR SN HEIR IZ MG > 72BR D 6 o PSD #7779, PSD 1%, & EBRSMNE
20 By ORI DOT — 5 % b LIZEBRSIMFEONRFMEZE N L, REMEEFHTLHZ L
TRUEZEICEIEEZ RO D Z L & LT, £70, REEFFOMIEIT, BENEKEI LG S
NIZEZD 20 5y D7 — % | HEIRIFO MM 1L > ) U A28 0 B 2 5 ERTO

200 DT—2 L T\ 5, HEIREFD PSD IZREERFD 3~4 [FREEDEE 720 |

EHOENRKRELRD, TZT, WEPELL 2V EE2RiEE LT EBALKYE 5%I2E
FHUREEITWVEBZICOWTON T2 L L Uiz, AENTREEN S, FEBRBIIAE

% (REERR) (T, BENENR S AT A% I RSN 23 MER IR > 7 BRI i
SWHIE ML HBLL TRV, AEENHD Z L&A LT, Lo T, MEGaEKTO
HENEE IV, ERBINE OSBRI & MO HEIRY 2R LT\
&, AT TA LD ERSINE OREERE & BEIRFFO M2 D PSD IZOWTH
BENODLZLZWR LTI LIZED, ERSMBEBNPBEFEL S X7 L 2EH L T
L, MEIRIREETH 7o Z L AR T 7, 728, BENEIETICB W TUXEELEEST
BDHTeH, WIEIZ ) A ADRD D Z LR FHIINRFIRE Th o7z, —H T, RIANZ
Fg % 5 2 12513, RTA4"PEIREZ T 5720, MIEIZ ) A ABD->TLEWFHIT
D EMARARETH o7, TOIORBTFIEIC L DML OFEE THIrT5 2 LT,

RA[RECTH -T2,

p-value: 0.019

100000 _l
90000

80000
p-value: 0.002

70000

60000
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40000 B Sleeping
30000

20000

10000
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5-6. #&:h

ARZEO BEIX, mBGER COBENEETIC KT A SPIERZ D 2 &2 EE L,
HIRFED KT A ASHOEERRE & [ OB ELAT 9 2 & BN AR R FIEIC OV TR
WNTHZETHD, TORD, AW TIIHENEIE S AT A L~UL 4 BRt5R b LR
BRa e Lz, R7ANORBEFERFNERIL, T FIANDEAIEERS AT 2%
AL, mEEREOLBERE ETHICHERAZ IS, 0%, mBEgH I cHaE)
MRS AT LN BT A S DR S B 721, EiniE2ER S8 25 GHEe s
AT L OFF), RIA/NTIHE Tz FERELE L, (FIELTWD M7 v 7 DA
LR LT AR TEEZRET D7D T L—F B EZITHO> DO TH D, RTA4 3D
HEEFEE LT, BEZH L%, =7 2 O & FEREOEENC X% 2 >ORilig%
250 EIES MG A TEHGEZRERETT A2 L Lc, £ RIAAREIC
RELREBICH DR IICB W T L EREITOIERF 25 2 & ¢, RETENMEOLND
R ETROICFHMET 52 & Lz, ZTORER, LLTOMGHES,

(1) FIA Nl E 5 2 2R AT = LTk T, R A R B E s
BRI S & AT & D% T 5 L\ 5 fE R 27,

(2) 2 HHORCIE. BT A A~OEBHRILF A THY . 5 HHORIKE 52
BT k5T, RERIEO RS & 7 L— % kB & ] & g T & AV ATHE
Y70 T A N B AT A b AR A T LR L (7% 0 iR
BERITH 2 LS TE B,

Fo, FBITERFFICB W TRV IR LIRSS Z L2 L0 Z0RKICx4 2 K
SRR 2 2L 22 o T BIMEDRIENR & 0 | JEATAFIEIC L > THox o008 x
NTW5D, FATHRED X 578 KT A4 ROJEIRY ZF51E3 572D ORI, #HkRT
B2 20BN D, —I7T, AFEO L 5 7o @ BHE KI5 T H BhiEis | HEIR 4 1)
ST RTANRNERITHAE, BE R A 0 EHE R CHEIRZ B> T 29 F Tl
R ORIENR < 2 & &b, ZO XK RRMTIZB T 2L OEZEIC SV T H 4%
DOHEEL LTHRFTTAREERTH D, £7o, AR T S Z L1 K0 #E D45 Hk
M GR) TRIANREZREESESZ ENAMRER LA L —F T, A2
ET D & B RARR ORI IE R HSCRNR & U CRIE L= 7 2 0 DR E R E &
B, RIS OIS X DN BRIV E B ERFTTAMER D 5,
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%6 E BIBITERSEHEFDENC K ZHTEOHEBRDHEDRE
6-1. WFZEMEsE & St

HENERL S 2T L LU 4 O FIEICHOWTEIT 5 & B TIE T A4 30
HENER S AT A DI EZ S S & D, DY, HENEIKS AT AL
AUV A PNER LCH, T CORSAERITS | S & AT D ATREME S E Y, TR
THRAET HABFHIT, REIZBOWRIBRITE OTEEFEN R H L BITE O
PEMRRE & 72> T IR DO LB E TS L D &, NS T DR BTH
DOEZEFHIT, 90%LL LD KT A "B FTHENE —LEHEH L TWARFICHRELTED
DTHH®, FTHEVE— LD BFIRRET 40m FRE L STV, difiokEsE
Td 5 60km/h (16.6m/s) TETHIZHITEEZHEA LSS, BANL 1P T L—F
DT L LTHHEMAME LT 5D E TITHK 37Tm ORFRESLEIZ/20 | BROZ A I
T RBEIEIRINT Ko TIIER 1B TH D, 29 Lol mn, KRB ZBD
TRIANPEITE—LEEHNT 22 E2HRTIHEIBIENY 2OobH D, EfTE—
LDEMERT 222X 0, KT 25 TE OEZEFEHL DK 50%H3[E5kE A[HE T &
STEVHIRELINTNAH®, LiL, Z2O—FT, HTE~OT LT XIRS ME
L%, ZTOXEE LT, ETE—L/TIuEVWE—L2%2 BEILI Y B3 DAL
AT KRR A HENE S5 ADB L W lm U AT AOEANRK NS5 D, ABFSE
Tl BENEER S 27 A LUV 4 OIS E X2 DT Td % ADB IZXT T 5 8 T7H O
WEBMEZ AT 52 & Lz, £7-. ADBIC X BT EH OPAERNEIL, BT —2o L
THUEN E— ATKT D BATE ORI & RFT T2 2 L & Lie, 72, BTH
DOYARFBYEDRHl T EE LT, B47H & L UIRBITE WA, Mz (LLF,
HMEMRITE) T558 EBTE L LTCRM (LLF, BITERm) +T5582 08 L
THHr LTz,
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6-2. ZZHIE T FHBL D 3T
6-2-1. BAERNZ IS 1T 2 AW T FH 4T

BENZBNT, RIA NIRRT LT EE O RIS 2 78R8 BiG e B X
D, BITEERNMLOHL D, BEITORBEFHT — X285 L RBEHCEROT
TRMICIIT DB TE OELEERIL, 4751k Th b, —F. KT T L 58517%
OEZEFHIL, 1,023 TH Y BHEOEEFHMLLD 2 (52 L7229 (K6-15
M), ZD Xz, HEICBWTHBITE OBEHERNHR S L. HITEHE OWRBMEN
MEE o TWVD,

_ 2500

i

2000 - mVehicle

o g

g 100 . 298 B lotorcycle

=0 210

g g 1000 igi BEicycle
00 — 1023 _

é 475 OPedestrian

o

Daytime Mighttime

[ 6-1 BB 51T % 28I AE 1 S o Lk “®)
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6-2-2. RIRATBOCRRMEIC K 2 28l i o2 2

BENZIB W T ORBITE OBEEFLIIABE LD LT L E~ORH & [/
MO ~ORWT ] OFIENIZEFRETHD, —H T, KEIZBWNT AL E~DOR
Wi O%HBATE OB REFEIANL L, K T0%E HEHH0 (K625, ZOFKLE
L CTAUEWVWE— ADOESERHENE 2 DALD, THUE B — Aokt [a) B0/ H 2 (%%
LIRWEIKET A inh EAMERLTEZ Ty FLTWD, — R ZDOH v b
FT7 T A AT EIZK L, L BRI S HFAIIONTFNRD LI/ >TnD
(X16-3 ZH), ZOFTMATEEREED S A7 0O B FEPH 3 IR X v, BT O AR
PERMERLS 722 Z &R0, TENPOE~ORE] K0 b TEMNGE~ORE OFNRA
WEMIC DN CT W EHRII SN D, U EORBEHER I EZHE 2, KHEICB T2
ST OB FREIE 2 WD S D7D TE OBRREO N NLETH 5,

b=
0
i

e B ]
Lo s R |

=

Crossing from
the laft

o
]

1
1)

5

rossing from
he right

vl
[

Lo
i
(s

e,

Theratio of the wa k direction i
pedestrian crossing accident
[y
L T I -

Daytime MNighttime

%] 6-2 AT MBI 33T D kE AT O E ZE S E 560

un
i

Vertical angle [deg]|

-15

-30 Horizontal angle [deg| 30

6-3 JALEN B — L DR
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6-3. BRIk
6-3-1. FEERi

AWFFETIX, ADB K OVEITE — A, THEWVE— AL DB TE OEREZH S
DINCT DT, PBRE I L DA ER A F2hi L7z, RrEA W T RES= v b
TANEEESED Z LI, BREITE T 2B TE OWRRRIEEZRHME Lz, %
BRAASIE, 227 U —r (e RIEEE 0.7TmX1m) FIC#HIT#H (160cm Z4HE) DO Fi
ERGC LTDIRIE T, RIANEEE L ERSBINE D BITE ZBNFMT 20 TH
% (M6-4 M), 7o, A7V —2i%, ERSBINED 6m Bz L ZAITREL,
BITHE BT 2EGBORE SI%, MREEZZBE L TR L, SEREEREX, 30,
40, 60, 100, 150m @ 5 fE¥H A AHE L, MR O K E S 13 5em~30cm F2EE & 7 > 72,

6-4 SEERE 5
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6-3-2. X ZM

ARFFE T, HRSHmE L, BITEOEBE A7 —NIEE Lz, A7 U —
N T D ERIE, SFEHOEBS (X 6-5 2, (1) : 2, (b) : & FHE{f,
(c) : BItEB) MWz, ZhEi, (@ EHFEBITEITE—2A, (b) @ § FHE{
IZ ADB, (c) : RutEBIT T NENE—LAZHEL TS, 2B, TIENE— A
EDOBTEORKF SND R TORES Hp[mlix, ~» K74 hoEs (M L& @ 0.65m)
L~y K74 FOARL (0.01), HEMERECEZ > THRED . DITICRTHQ) 0B HH
T 5, DFED ., AHEMERE30mM 2B WT, MTEORH SN D E FOE S 13 0.35m,
AR EERE 60m IZH W T, SMTE ORISR SN D R TOM 31 0.05m & 725,

Hp= 0.65 - Q.01 X D crrrrrrrrerr et i (1)
Hp : THEVWE— A > TIRE SN D ETTomE S
D : AHHFEHEE [m]

(@) &k (EfTe—2)

(b) & (ADB)

() BT (AU — L AR EEEE 30m)
6-5 Mm%
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6-3-3. T4 ol

AW TIE, BITHE ORI I T R E 2 RS L 35, R0,
UTCndTRQEVRDD, 22T, FEEILCIE THESN TV 3x (Kl
DHIRVMEEHIX) ~20Ix (SR ED L\ FEHEMIK) AAE LOY, B o ERIE
15% (B 727 A7 7L MEY) TRt e LT, & RME% 0.14,0.33,0.96
cd/m? > 3 F¥H AR E LT,

L= (0 E_R)/ 7t e (2)

L : 5B [cd/m?] o @ BEHESCHE Eh: ACFEBRE [IX]

6-3-4. AATEWEE L FIEEDO L T R M

AR TIE, BITEOWHRBEICKIFET 2 b7 A MNEEERGMEE T 5, W55
X, LR TRE@)LkHD, XE@)LY., =2 b TR MhIE, &R & B TH
BEEE DM AG DT THENED D, AR TIL, BITHEBE 2 AT AN I B
TH—ThdrbOL L, ZOMREEOND Y T A MEEERSEM L L TEET S
NP By e

C= (L_P-L)L_P  crerermesmmssmsme e ©)

C:ar b7 AL Lp: BHITERE [cdm?]

6-3-5. FEERSIN#E

EBRBINEIL, EIRGTF 2 RA LTV 5D 36~57 D 29 4 Th-o7=, 728, EBRAl
IZHEIREE E L TRV, 2 TORBRSMEPETK L CRIERWZ & 2R L
729 2T, AHMmERBREEM L7, o, RELEREVHTO [ ANEEXSGE T 5%
BRICEET DB ARRE] ICES&, ERMBMEDOA 7 r— L Fartr &k
9 R T, MM FERE FEhE LT,

6-3-6. Ak

FRSINE L, FEREMHINC 1 EEE S D @%ﬁ@b Z DRNTHITE D
WCELPEIDEREIET D, BEFIEZ, 3 BRI T”O”i%ﬁﬁkbfmﬁ
TEREGA A7 3R E LCLOMR TERDSTEHA” X7 3T Ri#EdT 52
EWNTERNST B LERD, RERERIG, %Wﬂi&@*ﬁ%uﬂ@ﬁwﬁ%
BH L, MTEOBEERMEZ I Lz, 7B, MIKmREodERE, 17 O7 BLOY
”kﬁzkkﬁj@%ﬁr%&ﬁmﬁﬁj%%i&bkﬂéf%éo*ﬁ\iﬁ%
RAIOBREZ, 7 O” LE2 TN #n1. ERSINES 2hofke LizHE
Th D,
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6-4. %;%ﬁf*%
6-4-1. ADB (23517 % F2ER AT Z & OB ER DL

AT DA mpwwa 7o OIZEBRS A Z & OWEFN T & ATERB A T 5
PR A 3T Lz, [ 6-6~8 1%, &5 (HEH]FERAE : 30, 40, 60, 100, 150m, %%
J¥ :0.14,0.33, 0.96cd/m?) OWAEENTE K OB TH B OWERR 2 R~ T, REBRER D
MRS o O T R OWFRERIT, SHEEEEEA R ELS R LK TFTH 2 L M%%:h
oo —JH, A MT AR, F20T, WRIEEN NS D L MR R OBRITER
HMOWEBRIL, IKTFTTHL&bBGoNT,

T IO VEE L & 72 5 60km/h 7> & 2B & 7> CHLfl] 245 1k S 5 729 121%,40m
T FE Dl @JEE%’EZ))M ECTH B, 22, AHAHMERE 40m O ERKERICE H Lf:o 2
HLEREE 40m (2B W Tk, W RO A 0.96 cd/m®* DS FCTar T A MbE 0.19 LA

dﬁb%fﬁﬁb 0.33cd/m?* D5 TF T b7 A MbZ 031 LIk, 355 A 0.14 cd/m?

DM TFTary T A MEZE 040 LLEIZERES Z & T, BITEHBAOHTERN 100% & 72
5o ZOFEERFER EX(Q)ZHEEE LT ADB 2 A ERAR 2 kD 5, Q)2 HET 5
CHRHEE L 3 PR N OBRITEEE Z RO D HRA@)ZES Z N TE D,

Z OHER@ICH LT, EBFEE L 0RO BT HE BRI ORI 100% & 72 5 15 Sk
FELar h 7 A RMEERAL, ADB OERAERZ KD D (XB)~(7)ZS ), MM &
0. AEMIEEE 40m OB A, 15 EHEE 0.96 cd/m? 1238\ TIIARTTE BEE A 1.19cd/m? LA
b FFEOEE 0.33 cd/m? (2R TUEAR TR A Y 0.48cd/m? DL E. 0.14 cd/m? I\ Tk
BATHEMEE DY 0.23cd/m? DL EIZ72 5 X972 ADB #5252 L12L 0, RIA4 0%
T8 L DWW REET DO D KENA[REIZ 2 D LB 2 B D,

Lop= L/ (L-C)  eeeerreerereeeeen )
L.p= 0.96/ (1-0.19) = 1.1 rrrrrrermsmrnrernessasnnmmsiiiiiiiitittttantse (5)
Lop= 0.33/(1-0.31) = 0.48 +rorrreemssrmrnrersesssnnnmiiiiiiiiiiitttte (6)
Lop= 004/ (1-0.4) = 0.23 ++rrrrrremrenrnreseessnsnnnmiiiiiiiiititttte @)

L: & FBE [cdm?] C: = hF AN Lp: BITERE [cdim?]
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120%
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6-6 ADB |2 L 2RO (T5 EHEE 0.96 cd/m?)
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Rate of visual recognition [%]

Rate of visual recognition [%]
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Rate of visual recognition [%]

Rate of visual recognition [%]
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6-8 ADB |2 L 2RO (5 EHEE 0.14 cd/m?)

100



6-4-2. HATH ~D MEHHHIPH OE T L D HHFRROFE

WATE OGS EFHOFE N K DR E~OEBEL ST 572010, EfTE—LE
ADB, THUEWVWE— A X DFERERZ IR LTz, X 6-9~17 X, F&MFICBIT HE
fTE—2A & ADB. JiUEVE— AOWERITE M OBITERB M OB R EZ R, £,
AT, THEO B — A O BEH R HHES 65m TH D 2 & 258 L C, AE M
100, 150m D EBRGA 2 brok LTz,

£, X 6-9~17 b, EfTE—L L ADB ORI K OB TE R OERER A
9D &, HERMI %Tﬂﬁr@ﬁm$T%6 EEMER LI, ZHIX R AN
WRFNE R OB THE R T 572010, BHMTEOE TR T IR s ThDL Z L %
BRI 5,

WIZ, THEVWE— AL ADB ORFRERE g U7, ARHEREEERE 30m £ TiEd 72
5E. MRmMEICBIT A THENE =L L ADB DIRBRNERE THD Z L 2R L
7o HBATESLSK A HENZVRIIC B W TIE, BTHE L O AED K F A g% s -
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