Planning for
Autonomous Vehicles

What, when and the implications for transportation planning
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Key to parts of plotiing unit: 1. Main map scale
adjustor knob; 2. Intermediate map scale adjusior
knob; 3. Pencil: 4. Pencil adjustment clamp:

5. cil adjustment knobs: 6. Azimuth dial:
. ; 8. Total miles
counter:

. Coordinate miles counter; 10. Indi-
vidual coordinate milescounting preset keys:
11. Coordinate miles-counting master key; 12.
ordinate miles-counting shutier reversing ke
13. Crosswise lead screw: 14. Map scale dials.
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War-born device will guide peacetime

P anal d

to their

—or plot their course as they go along.

EARLY one morning last year, just before
sunrise, two men in a jeep found them-
selves lost in Washington. That is a horrible
fate which can happen to anyone and often
does, but in this case it was serious. In the
back seat of the jeep was installed the first
model of a secret new device which was being
delivered under cover of darkness to the
Army Engineer Board at Fort Belvoir, Vir-

Mechanix Illustrated

Sectional view of compass: 1. Vertical
compensator (Rolating bar magnets):
2, Vertical compensator (Loose bar
magnets); 3. Drawerlype horizontal

4. TP
compensator; 5. Spidertype compen-
sator; 6. View window shutter: 7. Per-
malloy collars; 8. and 9. Knob and
shaft for raising and lowering spider-
type compensator: and 10. Lighthouse.

ginia. It had to be there at 8:00 a. m. to be
inspected by a full board of high Army
officers. But the two men in the jeep, new-
comers to Washington, were stymied.

At last they came upon a gas station that
was open and pulled in to get directions. The
attendant gave them the information they
wanted and a road map—and the road map
gave them a bright idea. Turning to the de-
vice in the back seat, they made some calcula-
tions, slipped the road map into the device,
and drove without hesitation straight to Fort
Belvoir.

December, 1944

The wonder machine which made that pos-
sible was the Odograph, an instrument which
automatically plots the course of a moving
vehicle or guides it to a given point. It's
the first successful device for instantaneous
map-making in the field, and therefore a
major contribution to the winning of the war.
It draws a map that all can understand while
the vehicle is in 'motion,

The Odograph consists of three principal
parts: an electronic magnetic compass, a
power pack, and a plotting desk on which a
moveable pencil actually draws the maps. All
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three parts are interconnected by means of
electrical cables and flexible shafts. In addi-
tion to its use as a map-maker it can be
operated to plot the position of objectives
relative to a given base, such as the location
of guns to field headquarters. It can also be
used for land navigation, locating a rendez-
vous for combat and supply units; field
artillery surveys; engineer reconnaissance
and the tactical control of movements.

Until very recently it was on the restricted
list, but now its story can be told. Two facts
are necessary in plotting a course, the dis-
tance to be covered and the direction of travel.
The Odograph determines the distance
traveled by means of a speedometer attached
by a flexible cable to the transmission of the
vehicle on which it is mounted. Direction
is determined by means of a magnetic com~
pass, properly corrected by a special electronic
unit so that the iron and steel in the vehicle
will not affect the delicate compass. These
two factors, distance and direction, are fed
automatically into the mechanical brain of the
plotting unit, a maze of wheels, wires, and
cogs that actuates the plotting pencil which
draws a map of the route traveled on a sheet
of graph paper placed on the map table.
The electrical power needed to operate the
Odograph comes from the battery of the
vehicle, and a special power pack raises the
battery voltage to the values required in the
electrical circuits.

The Odograph can plot to any scale from
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E. F. Britten, Jr.. of the Monroe Company. points outl the plotting desk of
the Odograph to Brig. General J. W. N. Schulz of Army’s Engineer Board.

1 to 20,000 to 1 to 500,000,
making it possible to
draw a route map show-
ing all the roads in a
specified area to the same
scale as a topographic
map, which shows no
roads. By placing the
Odograph over the topo-
graphic map, field com-
manders can get a
complete road and topo-
graphic map—just what is
needed to carry out oper-
ations against an enemy.
The margin of error in
the device is negligible—
between one and three
per cent. In terms of
miles that usually means
not more than a stone’s
throw.

In addition to its map
drawing equipment, the
Odograph has an azimuth dial which indicates
the direction of the vehicle at any moment.
Special counters tell at a glance the number of
miles traveled north, south, east, and west, as
well as the total miles traveled. Thus a trip of
eleven miles might be indicated on the Odo-
graph as six miles north, two miles west, one
mile south, and two miles east. The instru-
ment is built so ruggedly that it wall take a lot
of pounding and jouncing while in the field
and still function,

After months of continued production re-
search involving many firms, the Odograph
was put into mass preduction about a year
ago. Today the machine is built exclusively
by the Monroe Calculating Machine Company.
which solved many of the difficult production
problems which arose. Monroe's president
E. F. Britten, Jr., himself an engineer, worked
out some of the knottiest difficulties.

It was two Monroe experts who became lost
in Washington while delivering the Odograph
to the Engineer Board. Their use of it to get
them to Fort Belvoir points the way to how it
can be used by postwar motorists. Following
a road map will be a cinch with the Odograph.
Just slip the map into the plotting desk, adjust
the scale of the device to that of the map, and
keep the moving pencil on your route. It will
tell you when you've taken a wrong turning.

The Odograph is not only u contribution to
the war effort—it's also a boon to every family
in America. Think of all the arguments over
which road to take that will be done away!

Mechanix Illustrated
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GOOGLE BRINGS SELF-DRIVING CARS TO THE VALLEY
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“* IEEE survey of 2000 experts in

autonomous vehicles
v’ Biggest obstacles are legal liability;,
policymaker and consumer

for Humanity acceptance.

v' By 2030, new cars will not have
rear view mirrors, horns &
emergency brakes.

v' By 2035, steering wheels and gas /
brake pedals will be gone.




UNRESOLVED ISSUES FOR PUBLIC
AGENCIES

> Over 100 research questions
Modal

Infrastructure Apps




What does this mean?

PLANNING FOR CONNECTED AND AUTONOMOUS VEHICLES

» Traffic Engineering.
+» Roadway Design.
» Speed Limits.

» Parking.

» Freight Operations.
+ Safety.

© 2016, All Rights Reserved.

+ Long Range Transportation Plans.
» Land Use and Urban/Rural Form.
+ Impact Assessment.

+ Driver Education and Licensing.
+ Vehicle Regulation.

+ Insurance and Liability.

+ Safety.
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Autonomous Car Sales Will Surge By 2035

The cars will represent 25 percent of the global market

B Partially autonomous cars [ Fully autonomous cars
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BMW 335

$1,942

Tesla Model 5

(Credit: Ferenstein Wire / Source: Metro Mile)

Lexus RX 450h

Estimated Auto Insurance Costs: Self-Driving Vs. Human-Driven Cars
Of Same Model (Self-Driving Price In Red)

Preferred Passenger Activities in Self-Driving Cars

Exercise N 270

Play Video Games — 29% |
Work | R <<%
See N 50

Browse the Internet _ 53%;

Watch Video Content [ 55%@

Read. I

Talk on the phone _ 65%

Listen to Music _ 80%

$1,615

$1,270

Honda Accord

Watch the Road [ 61

Porsche
Panamera 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Market Reialista

Toyota Prius
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