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PREFACE

The work reported herein was performed for the Department of
Transportation, Transportation Systems Center (DOT/TSC) in support
of the Urban Mass Transportation Administration's (UMTA) research
and development efforts in Automatic Vehicle Monitoring (AVM),
aimed at the development and testing of advanced location techno-
logies suitable for multi-user vehicle systems.

Government representatives responsible for the overall management
of the program and for directing the contractual work include

Mr. D. Symes of DOT/UMTA and Messrs. B.E. Blood and B.W. Kliem
of DOT/TSC.

Hazeltine personnel contributing to the program included: Messrs.
A.R. Abraham, J.B. Cohen, W.L. Corrigan, F.R. Dayton, G.N. Kerness,
P. Nikolados, J.F. O'Connor, A.H. Riccio, W.C. Rogoza, L.E. Smith,
and S.M. Weinstein.

NOTE

During the winter of 1976-77, four different techniques for auto-
matically locating land vehicles were tested in both the low- and
high-rise regions in Philadelphia PA. The tests were carried

out by four different companies under separate contracts to the
U.S. Department of Transportation, Transportation Systems Center.
The tests were designed to evaluate the techniques for their
applicability as location subsystems for automatic vehicle moni-
toring systems. This document represents one of the contractors'
final report. A summary report on all systems tested is available
as report No. UMTA-MA-06-0041-77-2.
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INTRODUCTION

This volume contains time point and location accuracy histo-
grams which reflect the results of the Philadelphia tests of the
Hazeltine AVM System. The histograms, grouped together in one

volume for convenience, are referred to in Volume 2, Section 4.
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FIXED ROUTE, LARGE TRIANGLE (HAC) HISTOGRAMS
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SPECIAL FIXED ROUTES LOCATION ACCURACY HISTOGRAMS



T

"ON WWIDOLSIH

= 00!

= 0021

- 0001~

— oowI~

T °"ON WWIOOLSIH

22

Small Triangle (LAC), System Level,
ID 236

Special Fixed Route (A) Location Accuracy

Check Points Plotted,

Histogram,

FIGURE 13.
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FIGURE 14.

Special Fixed Route (A) Location Accuracy Histogram, Central
ID 235

Downtown Site Triangle (PAC), System Level, Check Points

Plotted,
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Special Fixed Route (A) Location Accuracy Histogram, Central
Downtown Site Triangle (PAC), System Level, Check Points

Plotted, ID 235

(cont.)
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Special Fixed Route (C) Location Accuracy Histogram, Small Triangle

(LAC) . System Level, Check points Plotted, ID 230

FIGURE 17.
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(cont.)
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RANDOM ROUTE, LARGE TRIANGLE (HAC) HISTOGRAMS
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Random Route Location Accuracy Histogram, Large Triangle (HAC),
System Level, Before Zero rill, Check Points Plotted, ID215
FIGURE 19.
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Random Route Location Accuracy Histogram, Large-Triangle (HAC),

System Level, After Zero Fill, Check Points Plotted, ID214-CP

FIGURE 20.
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(cont.)

FIGURE 20.
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Random Route Location Accuracy Histogram, Large Triangle (HAC),
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Tenth Mile Average Radial Error Histogram,
Random Route, Large Triangle (HAC), System

Level, 10 Second Data, Before Zero Fill,

ID 215AV, Test 3

FIGURE 22.
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Random Route Location Accuracy Histogram, Large Triangle (HAC),
Subsystem Level, Before Zero Fill, Check Points at 0.1 Second

Update Rate, ID228

FIGURE 24.
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(cont.)

FIGURE 24.
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Random Route Location Accuracy Histogram, Large Triangle (HAC)
Subsystem Level, After Zero Fill, Check Points at 0.1 Second

Update Rate, ID221

(cont.)

FIGURE 25.
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Random Route Location Accuracy Histogram, Small Triangle (LAC),
System Level, Before Zero Fill, Check Point Plotted, ID 227
FIGURE 28.
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Random Route Location Accuracy Histogram, Small Triangle (LAC),

System Level, After Zero Fill, all 10-Second Data Samples, ID209-EX

FIGURE 30.
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Random Route Location Accuracy Histogram, Small Triangle (LAC),

System Level, After Zero Fill, all 10-Second Data Samples, ID209-EX

(cont.)

FIGURE 30.



ID 227AV, Test 3

Tenth Mile Average Radial Error Histogram, Random
Route, Small Triangle (LAC), System Level, 10

Second Data, Before Zero Fill,

FIGURE 31.
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Tenth Mile Average Radial Error Histogram, Random

Route, Small Triangle (LAC), Subsystem Level,

0.1 Second Data, After Zero Fill, ID 220AV, Test 6
FIGURE 34.
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Random Route Location Accuracy Histogram, Small Triangle (LAC),
Subsystem Level, Before Zero Fill, Check Points at 0.l-Second

Update Rate, ID 226

(cont.)

FIGURE 35.
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Special Random Location Accuracy Histogram, Small Triangle (LAC),
System Level, After Zero Fill, Check Points Plotted, ID 234

FIGURE 37.
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special Random Location Accuracy Histogram, Small Triangle (LAC),

System Level, After Zero Fill, Check Points .Plotted, ID 234

(cont.)

FIGURE 37.
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ID 233

special Random Route Location Accuracy Histogram,
Check Points Plotted,

Central Downtown Site Triangle {(LAP), System

Level,

FIGURE 38.
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(cont.)

FIGURE 38.



SUBURBAN ROUTE HISTOGRAMS



z 1]

g £ ]
P .
iR

a0e
e
o
It

o

i

i

*ON WWNDOLSIH

i

R R

70

Suburban Route Location Accuracy Histogram, Large Triangle (HAC),

Subsystem Level, After Zero Fill, All 0.1-Second Data Samples for

Pirst run, Before Bias Gorrection, ID 123

FIGURE 39.
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(cont.)

FIGURE 39.

Subsystem Level, After Zero Fill, All 0.1-Second Data Samples for

Suburban Route Location Accuracy Histogram, Large Triangle (HAC),
Pirst run, Before Bias Correction, ID 123
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Suburban Route Location Accuracy Histogram, Large Triangle (HAC),

Subsystem Level, After Zero Fill, All 0.l-Second Data Samples for

all runs, after bias correction (derived from first run), ID 204

(cont.)

FIGURE 40.
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Suburban Route Location Accuracy Histogram, Large Triangle (HAC) ,

Subsystem Level, After Zero Fill, All 0.1-Second Data Samples for

all runs, after bias correction (derived from first run), ID 204

(cont.)

FIGURE 40.
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Tenth Mile Average Radial Error Histogram,
Suburban Route, Large Triangle (HAC), System
Level, 10 Second Data, After Zero Fill, ID 246

FIGURE 41.
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Level, All 0.l Second Samples in Route Segment,
FIGURE 42.

Histogram, Large Triangle (HAC), Subsystem
ID 213

Special High Speed Test, Location Accuracy
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Location Accuracy
), Subsystem
d Samples in Route Segment,

Large Triangle (HAC

Special High Speed Test,

Histogram,
Level, All 0.1 Secon

ID 213

(cont.)

FIGURE 42.
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Special High Speed Test, Location Accuracy

(cont.)

FIGURE 42.
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Special Underpass Test, Location Accuracy Histogram, Large

Triangle (HAC), Subsystem Level, only 0.1-Second Data Samples During

Underpass Intervals Plotted, ID 206-1

FIGURE 43.
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Special Underpass Test, Location Accuracy Histogram, Large

Triangle (HAC), Subsystem Level, only 0.1-Second Data Samples During

Underpass Intervals Plotted, ID 206-1

(cont.)

FIGURE 43.
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Triangle (HAC), Subsystem Level, all 0.l- Second Data Samples

of Run Plotted, ID 206-2

Special Underpass Test, Location Accuracy Histogram, Large

FIGURE 44.
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Special Underpass Test, Location Accuracy Histogram, Large

Triangle (HAC), Subsystem Level, all 0

of Run Plotted, ID 206-2

.1- Second Data Samples

(cont.)

FIGURE 44.



T

*ON WVYOOLSIH

ittt

z
=
d

— 009~

Special Power Line Interference Test, Location Accuracy Histogram,

Small Triangle (HAC), Subsystem Level, all 0.1- Second Samples

in Route Segment , ID 243

FIGURE 45.
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