
SAE TECHNICAL
PAPER SERIES 930455

The Development of a New Multi-AV
System Incorporating an On-Board

Navigation Function

Toru Hirata
Nissan Motor Co., Ltd.

Toshiaki Hara and Atul Kishore
Nissan Research & Development, Inc.

Reprinted from:
Automotive Display Systems and IVHS

(SP-964)

The Engineering Society
For Advancing Mobility
Land Sea Air and Space

 ®I N T E R N A T I O N A L

International Congress and Exposition
Detroit, Michigan

March 1-5, 1993

400 Commonwealth Drive, Warrendale, PA 15096-0001 U.S.A. Tel:(412)776-4841 Fax:(412)776-5760

Google Ex. 1025f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


The appearance of the ISSN code at the bottom of this page indicates SAE’s consent
that copies of the paper may be made for personal or internal use of specific clients.
This consent is given on the condition, however, that the copier pay a $5.00 per article
copy fee through the Copyright Clearance Center, Inc. Operations Center, 27
Congress St., Salem, MA 01970 for copying beyond that permitted by Sections 107
or 108 of the U.S. Copyright Law. This consent does not extend to other kinds of
copying such as copying for general distribution, for advertising or promotional
purposes, for creating new collective works, or for resale.

SAE routinely stocks printed papers for a period of three years following date
of publication. Direct your orders to SAE Customer Sales and Satisfaction Depart-
ment.

Quantity reprint rates can be obtained from the Customer Sales and Satisfaction
Department.

To request permission to reprint a technical paper or permission to use copyrighted
SAE publications in other works, contact the SAE Publications Group.

GLOBAL MOBILITY DATABASE
All SAE papers, standards, and selected
books are abstracted and indexed in the
SAE Global Mobility Database.

No part of this publication may by reproduced in any form, in an electronic retrieval
system or otherwise, without the prior written permission of the publisher.

ISSN 0148-7191
Copyright 1993 Society of Automotive Engineers, Inc.

Positions and opinions advanced in this paper are those of the author(s) and not
necessarily those of SAE. The author is solely responsible for the content of the
paper. A process is available by which discussions will be printed with the paper if
it is published in SAE transactions. For permission to publish this paper in full or in
part, contact the SAE Publications Group.

Persons wishing to submit papers to be considered for presentation or publication
through SAE should send the manuscript or a 300 word abstract of a proposed
manuscript to: Secretary, Engineering Activity Board, SAE.

Printed in USA 90-1203B/PG

Google Ex. 1025f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


930455

The Development of a New Multi-AV
System Incorporating an On-Board

Navigation Function
Toru Hirata

Nissan Motor Co., Ltd.

Toshiaki Hara and Atul Kishore
Nissan Research & Development, Inc.

ABSTRACT

1. INTRODUCTION

1

A new multi-AV system was developed
for use in the 1991 Cedric,Gloria and Cima
models. This system features the world's
first production vehicle application of an
optical fiber gyro, which dramatically improves
position finding accuracy. New map-
matching logic was also created and the map
database was expanded so that the map-
matching function can be used throughout
Japan. Another first-ever feature in
production vehicles is the compatibility with
roadside beacons of the Vehicle Information
and Communicat ions  System (  VICS )
,enabling reception of Intersection information
and automatic correction of vehicle position
based on the data received. A touch screen
has  been  adop ted  fo r  g r ea t e r  e a se  o f
operation,with screen switches newly provided
for air-conditioner controls and a cellular car
phone. This  paper  descr ibes  the
configuration, functions and performance of
the new multi-AV system.

Although the number of vehicles on the
road in Japan is continuing to increase every
year, the construction of roads and highways
is not keeping pace with the rise in vehicle
ownership. This has given rise to a situation
where traffic congestion is becoming worse
with each passing year. Existing traffic control
systems alone are unable to prevent this
worsening of traffic congestion or the increase
in traffic accidents, both of which are directly
related to the rising number of vehicles on the
road.

In view of this situation, there is a
recognized need to introduce new traffic
control and management systems in Japan.
The ideal form of such a system is thought to
be one that would provide drivers with
information on traffic congestion in real time,
based on transmission of communications
from road traffic information centers to
individual vehicles via a network of roadside
facilities. An onboard navigation system
would then use that information to infer the
shortest route to a particular destination and
display  i t  on  a  CRT in  the  passenger
compartment for use by the driver. Work is
now proceeding toward the implementation of
such a system, which is called the Vehicle
Information Communication System (VICS).

Nissan Motor Company has for many

their advancement and earliest possible
implementation. This work is based on the
recognition that such systems have tremendous
utility and the potential to make significant
contributions to society. In conjunction with
the launching of a road and traffic system
using a network of roadside electronic
beacons, N i s s a n  h a s  d e v e l o p e d  a n d
commercialized a new Multi-AV System. This
system, offered in the Cedric, Gloria and Cima
models, is compatible with the network of
roadside beacons and is intended to promote
greater use of the system for communicating
road and traffic information to drivers.

This new Multi-AV System incorporates
substantial improvements over previous
versions of the system. It features the world's
first production vehicle use of a fiber-optic
gyroscope, which provides greatly improved
position accuracy for navigation use. It also
includes newly developed map-matching logic,

years been engaged in R&D work on road and
traffic information systems aimed at fostering
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2. System Configuration

Fig. 1 Configuration of Multi-AV System

2

Fig. 2 System Components

with a map database that covers the principal
trunk roads throughout Japan. In addition,
repeated evaluations were made of the man-
machine interface during driving with the aim
of improving ease of operation and safety.
The results of these evaluations have been built
into the system to achieve a high level of
practicality.

The latest Cedric model is shown in
Photo 1 and the appearance of the center
console area is shown in Photo 2. Figure 1
shows the configuration of the Multi-AV
System and Fig. 2 gives a block diagram of the
system.
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Fig. 3 Block Diagram of AV Control Unit

Fig. 4 Block Diagram of NAVIGATION Control Unit

An AV control unit installed in the trunk
serves as the controller that manages the
overall operating status of the system. As
shown in Fig. 3, other main components
making up the system include the TV and radio
tuners, audio selector and the image processing
unit.

Connected to the main CPU are the
navigation control unit, which serves as a
subordinate CPU, cassette deck, compact disc
player, panel control switches and other units.

Optional equipment includes a digital signal
processor (DSP), a car telephone control unit,
a beacon signal receiver for road and traffic
information and a GPS (Global Positioning
System) signal receiver. The Multi-AV
System automatically judges whether either of
the latter two receivers is present. That
judgment  i s  ac t ivated  by a  connect ion
command signal i n c l u d e d  i n the
communications format. The system then
changes to the relevant screen display and
operation menu.
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