JRL Systems Makes Laser Engineering Graphlc
A One Horse Race

L" ntil now laser output

devices could only come close to
meeting the demands of engineering
graphics. But close only counts in
horseshoes, not horseraces.

JRL Systems introduces the first
laser output device with the horse-
power to meet all the demands. of
engineering graphics. The 340G
HighRes™ Laser Graphic System
easily outdistances the field of elec-
trostatic plotters and 300dpi laser
engines.

The JRL 340G HighRes Laser Sys-
tem is from fine stock . . . the com-
bination of Minolta’s 300 Series
Laser Engine and JRL'’s graphic con-
troller technology. The 340G is the
only laser graphics printer that pro-
vides 400dpi resolution in A or B
size prints, at speeds of up to 20
pages per minute, and is compatible
with multiple input formats.

More than a Printer

The 340G is more than a printer. It
is a complete laser graphics system
with its own integrated controller.
The 340G can accept any, or all, of 5
graphic inputs including com-
pressed raster data . . . a feat no

HighRes is a trademark of JRL Systems, Inc.

other hard copy device can match.
The complete range of graphic in-
puts that the 340G will accept
includes:

) HP-GL

() Versatec Greensheet

O Trace

0 CCITT Groups 3 & 4

O3 Print Data

The 340G’s ability to respond to the

full range of graphic inputs makes it

ideal for any graphics application
.in any engineering environment.

A Direct Plug
Replacement for
Electrostatic Plotters

The move from electrostatic plotters
to the JRL 340G Laser System is
simple. Simply unplug the old plotter
and put it out to pasture. Plug in the
340G and go from 200dpi graphics
output to 400dpi laser output
painlessly.

The 340G automatically selects the
correct paper size and its front panel

CIRCLE 45 ON INFORMATION CARD

set up allows you to select your spe-
cific input option. From start to
finish, the 340G will allow your engi-
neers to cover more ground with
less effort. You'll like the results.

A One Horse Race

When it comes to performance no
other graphics device (electrostatic
or laser) comes close to the 340G.
The JRL 340G HighRes Laser Sys-
tem is unbeatable in engineering
graphics performance.

Put your money on a winner. Call
JRL Systems and find out more
about the only laser engineering
graphics package in the race.

JRL SYSTEMS, INC.

6101 West Courtyard Drive Building 1
Austin, Texas 78730
Phone (512) 345-7122 Fax (512) 346-7868

Maps that Move

In-vehicle navigation systems:
Neat, but is there a need?

By Michael L. Sena

ou’re late for a business ap-
Ypointment in the next town.

As you're about to rush out
the door, you realize you've mis-
placed your handwritten directions.
Unworried, you get into your car,
switch on the electronics panel,
press a destination button, and
state your desired destination (city
name and street address). A moni-
tor mounted in the car’s dashboard
immediately displays a color map
that shows your current location
and your desired destination. You
then dial a traffic control number
on your cellular phone, and the
day’s trouble spots are written to
your street database. You turn the
ignition, the dashboard monitor
displays a detailed map of local
streets, and an on-board computer
automatically calculates a route
that avoids traffic delays and over-
lays it on the street map. You begin
your journey while a voice synthe-
sizer instructs: “Turn left. Turn
rzght You reach your destination
in record time, and as you pull up
to the building, your in-vehicle
navzgatwn system signs off with the
encouraging words: “You have ar-
rived.”

Though this scene may sound
like a fantasy from the year 2001,
actually, we're likely to see cars
equipped with such in-vehicle
navigation systems by 1992. In
fact, one company, Etak Inc. (Men-
lo Park, CA), has been offering to
car buyers its Etak Navigator gys-
Michael L. Sena is president of Matrix Consul-
tants (Boston).
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tem for the past few years. The
Navigator can’t do everything de-
scribed in the opening paragraph,
but it is the only commercially
available navigation system on the
market in the US, and Bosch Blau-
punkt, the West German electron-
ics giant, has already licensed it
and is offering it to European car
buyers as an option called the
Travelpilot. For the moment, it’s
a high-priced luxury car option. But
as traffic congestion escalates to un-
bearable proportions everywhere,
the luxury may become a necessity.

Commercial in-vehicle naviga-
tion systems are quite similar to
other computer graphics systems:
Their system architecture includes

processors, display devices, and
storage media; they can create and
display a graphics model and pro-
vide an interface between the mod-
el and the system operator; and
they have built-in functionality for
working with and analyzing the
model.

However, nav1gat10n gystems
add to these components the con-
cept of relative position and move-
ment—the system operates with
respect to a precise geographic lo-
cation, and the model conforms to
the model subject: the real world.

Navigation systems use many
techniques to create a precise
match between a map model and
the real world. For example, tests

A color display screen combined with radio and mobile telephone
communication comprise Mazda's Car Communication in-vehicle
navigation system. Digitized map de#a is recorded on CD-ROM.
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have been conducted with electron-
ic transmitters embedded in a
roadway which constantly send
geographic coordinates to the vehi-
cles moving above; the transmit-
ters also receive such data as traf-
fic speed and volume. Sensors in
the vehicles then pick up the coor-
dinates and match them to coordi-
nates stored in the map database.
Another method for obtaining
correct position is called the Global
Positioning System (GPS), which
uses a constellation of NAVSTAR
(Navigation by Satellite Timing
and Ranging) satellites to provide
continuous, all-weather, precise

can actually serve double duty for
navigation system purposes.

Two characteristics distinguish
in-vehicle navigation systems. The
first, the display type, provides vi-
sual cues to the vehicle operator.
Three types of map displays are
currently under development:

® Analog Maps: A paper map is
scanned and stored in raster for-
mat with geographic reference co-
ordinates (latitude and longitude).

Ambulance, police, and fire-fighting personnel can use systems such as
Etak's Navigator to quickly get them to an accident scene.

navigation. While GPS is still in
the testing stage and isn’t expected
to be fully operational for a few
years, it will likely play a major
role in future navigation systems.
Most of the in-vehicle naviga-
tion systems under development
use the Dead Reckoning and Map
Matching technique. As the vehi-
cle moves, an electronic compass
measures the direction of the vehi-
cle, and wheel sensors measure the
distance moved. The measured po-
sition is regularly compared with
the electronic map to correct the
position and calibration of the com-
pass and wheels. Because they’re
self-contained, these systems don’t
need large investments in external
infrastructure, as do road trans-
mitters and satellites. In fact, such
new car features as electronic anti-
lock braking system wheel sensors
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Sections of the map are then pre-
sented to the driver as required to
show the vehicle’s position and the
surrounding area. One drawback
to raster data storage is the
amount of disk space the images
occupy—a city region the size of
Chicago can take up to 300 mega-
bytes of disk space, or half the ca-
pacity of a CD-ROM disk.

® Vector Stick Maps: Roads, geo-
graphic features, and street and
place names are scanned or digi-
tized from source materials, such
as United States Geological Sur-
vey topographic maps, and stored
in vector format, while road inter-
sections are stored as nodes with
latitude and longitude. Links con-
nect nodes to each other, and the
combination of links and nodes
forms a network for routing the ve-
hicle, with feature centerlines and

associated text displayed as re-
quired. The disk storage space
needed for such a map of Chicago
would be less than 1/10 of one per-
cent of a raster image.

® Virtual Maps: A variation of the
vector stick map, the virtual map
is enhanced to simulate an analog
map. Roads are given width, build-
ings are shown as shapes, and ar-
eas are given color and pattern.

These displays can be combined
with any one of three levels of
functionality:

® Map Display Only. The vehicle
operator sees a map that changes
scenes as the vehicle moves. Be-
cause the operator must visually
check position and direction, this
type of system is better described
as an automated map display rath-
er than a true navigation system.
® Position and Direction. The rela-
tive position and the direction of
the vehicle are displayed in real
time as the vehicle moves. This is
the current level of functionality of
the Navigator. The driver selects a
destination, and the system dis-
plays the direction toward that
destination using a symbol for the
vehicle’s current location. The
driver selects the route of travel.

® Automatic Routing. Once the
driver selects a destination, a rec-
ommended route is calculated on
the basis of shortest travel dis-
tance or shortest time to the desti-
nation. The route is displayed as
an overlay on the road network,
and the driver’s job is to keep the
vehicle moving along the path of
the selected route.

Most computer graphics systems
are designed to meet a real need —
either they perform a function that
can’t be performed manually or
with physical models, or they per-
form it at a lower cost, at a higher
level of quality, or in less time
than manual techniques.

Thus, it’s reasonable to ask
whether there’s a real need for in-
vehicle navigation systems, or
whether they’re frivolous consum-
er electronic toys designed to in-
crease the price of cars. What's
wrong with using printed maps
and atlases, as drivers have al-
ways done?

The perceived failure of printed
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Take The Lead in
Conducting The
Business Of
Government More
Effectively in
the 1990s! At the
foremost Exposition
: of computer, com-
munications, and graphics technology
in the Federal ADP community.

You'll make high-caliber contacts
in government and industry. And,
you'll see and learn about the latest
in PCs...mainframes...software...
data management ...IRM strategies...
networks. .. computer graphics...
systems integration .. .computer
security...a virtuoso performance
of technology!

The Federal
Computer Conference

This Conference offers you a
choice of 14 intensive 1-, 2- or 3-day
seminars on strategic planning, PCs,
data management, networks, CASE,
software management, UNIX, compu-
ter security, GOSIP, and more—all led
by experts. And all focused on the '90s!

The Defense & Government

Computer-Graphics Conference
With twelve half-day, in-depth

tutorials and 23 highly-focused ses-
sions, this Conference is the most
comprehensive and up-to-date in the
world of computer-graphics: desktop
graphics, desktop publishing, EIS,
optical technology, presentation
graphics, 3-D graphics, GIS, imaging
technology, graphics for battle man-
agement, and much more!

October 23-25, 1989 - Washington, D.C.

L T
Defense&@Govemment
COMPUTER-GARPH

CONFERENCE"

Washington Convention Center

Industry And
Government Roundtables

Industry executives and top
government officials discuss the
hottest topics in Federal computer
technology —and answer the tough
questions!

Get The Inside Track
On Top Federal Programs

Find out from the source —top
program managers —exactly what's
happening with CALS, FTS 2000,
AFCAC 251, Desktop I, CAD II, and
get the latest information on Avoiding
and Handling Protests. Learn how
these programs work—and how they
can benefit you.

Copyright @ 1989 by National Council for Education on Information Strategies # and ™ Information Development Corporation

The Federal Showcase
Of Computer Technology

This will be the biggest Exposi-
tion in the history of the Conference —
a decision-maker’s event for top -
Federal computer professionals. The
Exposition will feature state-of-the-art
hardware, software, services, and the
best technical people from more than
400 companies, including such
industry leaders as:

Apple Computers » Ashton-Tate
= DEC = Lotus Development = Oracle
= Sun Microsystems Federal
» Tektronix = Unisys » WordPerfect
= Zenith Data Systems.

Call Today To Register Or Tb Get
A FREF Conference Brochure!

1-800-343-6944
In Maryland Call: 301-961-6575

Or Mail Coupon To: NCEIS
PO. Box 41045 Bethesda, MD 20814

Send me registration information
and a FREE Federal Computer
Conference and Defense &
Government Computer-Graphics
Conference brochure or call:
1-800-343-6944.

Name

Title

Telephdne

Organization

Mail Stop/Building

Address
City
State Zip

CGW-89-A
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Desktop publishing should be
gasy on your eyes. That means big-
ger is better. And, high quality at a
great value is better yet

Sampo®™ announces the new
OfficePRO™ Il and lla. The first high
resolution, two-page monochrome
and grey scale monitors beginning
under $1,000

Get closer to perfection, not fo
the screen.

These new 20-inch displays are
compatible with a wide range of con-
troller boards. They'll show off your

work on either IBM® or compatibles
and Macintosh™ computers.
Ergonomically designed,
Sampo's large screen displays nest
on tilt/swivel bases. They have smart
styling. And, high quality. Resolution
is up to an incredibly sharp 1280
by 960.
See Sampo today. For Big News
in desktop publishing monitors.

SAMPO

5550 P rial Bivd

14) 447-1108
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maps as navigation aids is often
cited as one reason why in-vehicle
navigation systems were invented.
Few would argue the point that
reading a printed map while driv-
ing solo is difficult. Sheet maps are
unwieldy, the print is often too
small to read at a distance, and the
reader must keep track of the vehi-
cle’s location on the map while tak-
ing note of road signage.

Atlases are a slight improve-
ment over sheet maps, as they're
more convenient to hold and are of-
ten at a larger scale. However, the
destination is rarely on the same
page as the driver’s location.

The American Automobile Asso-
ciation’s (AAA) TripTiks are one of
the few printed map products that
guide the driver along a predefined
route in an easy-to-use driving for-
mat. But, TripTiks aren’t available
for in-city driving.

A more compelling reason for in-
vehicle navigation systems than
the failure of printed maps is traf-
fic management—even if printed
maps were completely accurate,
readable, and easy to handle,
they’re merely a snapshot of static
information. Printed maps can’t be
updated continuously to show new
roads, construction delays, or acci-
dents, and they can’t route a driver
from one point to another.

Furthermore, traffic congestion
is worsening. In fact, the Motor
Vehicle Manufacturer’'s Associa-
tion has projected that by the year
2005, with annual growth rates of
3 percent for vehicle miles traveled
and 2 percent for registrations,
there will be 40 percent more vehi-
cles and 65 percent more traffic
than today, resulting in 3.8 billion
hours of time wasted in traffic. The
private sector automotive industry
and government agencies view in-
vehicle navigation systems, driver
information systems, traffic con-
trol, and vehicle control as the best
options for managing traffic in the
future.

Those in the Know

Japan has most aggressively at-
tacked the problem of traffic man-
agement through the use of tech-
nology. A consortium of public
agencies and 51 private companies
there are participating in a pro-
gram called AMTICS (Advanced
Mobile Traffic Information and
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Communication System). The proj-
ect began in 1987 with the objec-
tive of integrating on-board elec-
tronic vehicle navigation with traf-
fic information communicated to
the vehicles in 74 cities in Japan.
So far, 12 Japanese companies
have developed operational pilot
systems, including Sony, Toyota,
Nissan, Honda, Mazda, Mitsubi-
shi, and Sanyo. Toyota has been
selling a system as an option on its
luxury Crown model since 1987,
and its latest system  includes a

- virtual map with automated rout-

The 4 1/2-inch screen of Bosch
Blaupunkt's Travelpilot shows
vehicle location (arrow),
destination {star), major streets
(heavy line width), and
secondary or connhecting streets
{lighter line width}. Buttons
surrounding the screen let the
driver select the scale of the
map, recalibrate the system, and
choose destination points.
Distance tfo travel, direction to
destingtion, and other data are
displayed with the map.

ing and intersection instructions.
Honda’s system displays a vector
stick map with location and direc-
tions, while Clarion has adapted
Etak’s Navigator to include traffic
control information.

Another program feeding naviga-
tion system technology is Eureka.
Initiated in Europe in 1985, Eureka
is designed to enhance the compet-
itiveness of European enterprises
worldwide. Over 400 organizations
and 19 countries are participating
to aid in the commercialization of
high technology-intensive products
and services. Almost 15 percent of
Eureka’s $5 billion budget is de-
voted to intelligent vehicle and
highway information systems and

is supporting projects in digital au-
dio broadcasting and digital elec-
tronic mapping.

In the US, as part of the High
Priority National Program Area
the Federal Highway Administra-
tion has initiated a program called
Advanced Motorist Information
Systems for Improved Traffic Op-
erations to determine the technical
feasibility, design guidelines, cost-
effectiveness, and practical utility
of real-time, in-vehicle navigation
and motorist information systems.
The only official field experiment
being conducted is called Path-
finder, for which the FHWA, Gen-
eral Motors Corp., and the Califor-
nia Transportation Agency are co-
operating in a test of in-vehicle
navigation and motorist informa-
tion systems along the Los An-
geles/Santa Monica Freeway.

‘Made in the USA

So far, US automakers GM,

‘Ford, and Chrysler are studying

the possibilities of in-vehicle navi-
gation and are undertaking proj-
ects to develop systems. While
Chrysler showed a concept car
with a system using scanned AAA
maps in 1984, none of the compa-

nies has planned to introduce pro-

duction models with systems be-
fore 1992. R |
The technology is here, and the

need is established. What's keep-

ing these systems from going into
mass production and distribution?
One factor holding back their

., implementation is market uncer-
" tainty. There are apparently no

clear results from the limited tests

performed to date that consumers
will purchase the systems. Cur~

rently, the systéms are relatively
expensive (the Navigator costs
about $1400 in the US, Bosch
Blaupunkt’s Travelpilot sells for
about $2000, and -Toyota’s system
reportedly adds around $4000 to the
sticker price of a car). The general
concensus is that the price of sys-
tems must drop to the $500 range
before they gain wide acceptance.
Legal barriers must also be hur-
dled. In-vehicle map displays—or
any screen that can be viewed
while a vehicle is moving—aren’t
being greeted with wild enthusi-
asm in all circles. So far, there
have been no restrictions placed on
the devices in the US, but heated
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debates are ongoing in Europe con-
testing whether a display is a dis-
traction to the driver and a possi-
ble safety hazard. (In answer to
this unrest, alternatives are being
developed that substitute voiced
instructions or print out driver di-
rections. Other solutions in the
prototype stage turn the display to-
ward the front passenger seat
where the presumed navigator will
read the display.)

But the biggest issue is the cost

and time it takes to produce the
databases. Map models for in-vehi-
cle navigation must be accurate
and geographically precise; the
data must be organized to form a
topologically structured network of
roadways; roadway geometry must
be faithful to the actual curvature
of the road; and street addresses,

Without

take forever!

With ALICE—color image transmission

takes only seconds.

|
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i
ALICE Image Compression reduces the file size !
of full-color or gray-scale images by more than 15- i
to-1 and retains the visual quality of the original. S ST
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High resolution images, that normally require several
minutes to transmit, can now be transmitted in seconds over

ordinary telephone lines using a standard modem and ALICE Image
Compression.

ALICE Image Compression increases storage capacity. allowing you to
save approximately 5,000 full-color images on a 50 Mbyte hard disk.

Add speed and space to your imaging applications. ALICE Image

Compression is being specified worldwide in a number of applications
e including:

j » Transmission & Teleconferencing

* Picture Database & Archiving

* Security & Surveillance

* Identification & Badging

* Point of Purchase Displays

* Remote Design Review

* Medical & Scientific Applications

im0

To find out more about ALICE call
the image compression experts at
Telephoto Communications today.

Don’t be late!

]

11722-D Sorrento Valley Road, San Diego, CA 92121
Telephone: (619) 452-0903 « Facsimile: {619) 792-0075

ALICE Is a trademark of Telephoto Communications
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place names, and major destina-
tion points must be referenced to
precise geographic coordinates.

Only a few private companies
and public agencies have produced
data that can be used directly for
in-vehicle navigation. Two US
companies that have specialized in
building navigation-quality data-
bases are Etak and Navigation
Technologies Inc. (Sunnyvale, CA).
Etak developed its own techniques
to quickly capture roadway geome-
try in vector format and merge
street names and addresses. Dur-
ing the next year, Etak claims it
will have digitally converted the
100 largest metropolitan areas in
the US and Canada.

Navigation Technologies devel-
oped a countertop driver instruc-
tion device called the DriverGuide
that uses standard digitizing tech-
niques but includes attributes in
the database on turning restric-
tions, one-way streets, speed lim-
its, and other value-added data.
While collecting this information is
labor-intensive and time-consum-
ing, the added detailed information
is necessary for in-vehicle naviga-
tion systems if they're to address the
traffic management issue.

Justifications Exist

In 15 years, a driver making a
trip to the market or picking up
the kids from school probably
couldn’t justify purchasing an in-
vehicle navigation system on the
basis of increased productivity,
even if the trip does take five times
as long as it would today. But lives
are saved or lost on the speed of
response to emergencies by ambu-
lance, police, and fire fighting per-
sonnel, and millions of dollars are
squandered in wasted travel by de-
livery vehicles. Individuals who
depend on their vehicles for their
livelihood can’t afford delays.

At this point, it doesn’t appear
that the automotive industry is con-
vinced that in-vehicle navigation
devices are going to be a popular
consumer item, such as cruise con-
trol or air conditioning, whether
they’ll maintain their status as a
luxury car option, or whether they’ll
capture the imagination of the con-
sumer at all. Nevertheless, every-
one seems to want to be ready with
a system when and if conditions
warrant their existence. cew
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Irreconcilable
Difterences?

Your VGA graphics haven't exactly
been on speaking terms with profes-
sional video lately.

Kind of a shame, really. As a team,
they could do great things—dynamic
presentations, eye-catching promo-
tional tapes, jazzy animations. If
they'd only talk to each other ...

At last, VGA Producer gives you the
tools you need to make VGA and
video communicate. One plug-in
card encodes your VGA graphics to
NTSC video that meets the highest
technical standards. Use the remote
box for simple control of special
video effects like fades and keying:
everything you need to give your
video the professional touch. And
you don't need to be a video whiz to

start using VGA Broducer — because
it operates with most VGA boards
and software packages, it works the
way you do, without awkward hard-
ware or obscure commands.

Isn’t it time your graphics got on
friendly terms with video? Call us
today to find out more about VGA
Producer. Let’s talk.
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MAGNI SYSTEMS, INC.
9500 SW Gemini Drive
Beaverton, OR 97005 USA
(503) 626-8400

(800) 237-5964

FAX (503) 626-6225

TLX 650-2769743MCI

Magni is a registered trademark of Magni Systerns, Inc. Magni Sys-
tems and VGA Producer are trademarks of Magni Systems, Inc.
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