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ABSTRACT

The City Pal, a 2-seater electric vehicle, has been
integrated with the automation technologies for the
improvement of system. In this automation system the
vehicle is a part of the network system. The vehicle in
this system receives commands from the central
management unit through radio communication.
Following the commands the car receives, it turns on/
off the ignition, runs automatically, turns, and stops by
itself. The vehicle, in a sense behaves like a kind of
robot.
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Broad range laser radar
Guide cable sensing system
Magnetic nail sensor
Ultrasonic sensor
Differential GPS
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Drive by wire
Shift by wire
Brake by wire
Steer by wire
Automatic parking lock
Automatic release foot parking brake
Charging lid control

Fig.1

ICVS control room in the hotel GPS satellite

ICVS central management
unit

» Customer management
* Vehicle management

¢ Delivering D-GPS information
* Usage fee management

D-GPS

reference station

Road-to-vehicle communication
Vehicle-to-vehicle communication

[ Controller ]

Vehicle management unit

Power plant/battery management system
Electronic power steering system

IC card reader

ICVS navigation system

Intelligent systems on the ICVS City Pal

ICVS desk

* User registration
* Checkout
¢ Issuing IC cards

Access point antenna

Optical LAN (Local Area Network)

O I C card

Checking unit
» Customer port for renting vehiBles

for charging vehicles 0O

Automated charging system
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HONDA Inter Navigation System
¢ Event/race/facilities information

ICVS local area network in TWIN RING MOTEGI
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South Gate Port

Super speed way Usable roadway for ICVS City Pal

Access point antenna
Range covered by

the antenna

Road course

Fig.3 Port location and radio communication range

Table 1 Specification of road-to-vehicle
communication

Frequency band | 2.48 GHz

Modulation Direct sequence spread spectrum
Data rates 2 Mbps

Output power 100 mW

Cover range Up to 200 m

LAN Interface IEEE 802.3 10Base2/5/T
Roaming Seamless roaming
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In the parking lot

BT

the management unit
(3 activates the car system remotely
(4) sends a route setup commard to the car
(® sends a start command to the car

Checking unit

Autonomous driving

(® the car drives autonomously
along the indicated route

At the departure area

@D user unlocks the door

the management unit

@ receives an arrival message from the car
sends a parking lock command to the car

(9 sends an ID to the car

sett up the ICVS navigation system remotely

O Access point antenna

D_I Management unit
=

IC card

(D User initiates rental procedure

(@ choosing a vehicle

Fig.4 Event sequences to rent an ICVS vehicles
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Management \I\ Autonomous navigation
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to detect obstacles

N
\ Guide cable

to detect lateral deviation

\ Magnetic nail

=
to adiust the distance on the cable

Fig.5 ICVS City Pal automatic parking system
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Fig.6 South Gate Port layout
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Fig.7 Guide cable sensor characteristics
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Fig.9 Emergency stop test results
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Fig.10 South Gate Port safety system
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Fig.11 Automatic parking system test results

Table 2 Automatic parking system specifications

Lateral deviation +20 mm

Angle deviation +1.8 degree

Velocity 5 km/h (forward), 3 km/h (back)

Elapse time 30 sec
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Fig.12 Line trace of platooning vehicles
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Fig.13 Vehicle-to-vehicle communication
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Detectable range
Vehicle body :5~6m

Radar reflector layout
Reflector :12m

Horizontal sweep angle
124 deg
Coverage angle
¢ vertical :4.0deg
elevation : 1.8 deg/

Fig.14 Detectable area and reflector layout
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Table 3 Platoon performance values

Deviation of the distance +0.3m
between vehicles -
Deviation of the vehicles’ +0.13m
lateral positions -
Minimum turning radius 4.8m
Maximum speed of the

following vehicles 100km/h
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