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ULTra test track data layout

ULTra Test Track
Advanced Transport Systems

Elevated Guideway

Feature Length Width | Radius | Survature | anqe
[m] ml | fmi | lredml | jgeq)
1st straight (out of station) 11 > 1.8
1st corner 63 74 1.84 20 0.05 -180
2nd straight (opposite station) 31 109 1.65
2nd corner 39 144 1.78 30 0.0333 -74
3rd straight (under bridge) 112 256 1.6
3rd corner 129.5 385.5 1.79 30 0.0333] 247.5
4th straight (over bridge) 138 523.5 1.59
4th corner 113.5 637, 1.74 37.5 0.0267| -173.5
5th straight (opposite station) 34 671 1.65
5th corner 63 734 1.84 20 0.05 -180
6th straight (into station) 15 749 1.75
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Coefficient based guideway data fusion

Z|  X=Cyupr + CiZ+ %C,22

Polynomial

model of

the road
Left Lane Right Lane :
Offset Host Offset X

Cowr) = Left and right lane offsets
C, = Heading angle in radians
C, = Curvature of the guideway
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Ultrasonic Sensors Data

black = Front Left, blue = Rear Left
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Curvature Estimation Based on the Vehicle’'s Dynamics
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Neurofuzzy network training 1

FRUS ——
RRUS ——
Neurofuzzy Curvature
FLUS Network 4 l
O‘i Curvature 4,
RLUS —— -
e(t)
Learning
Algorithm
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Training data

ATS

First loop with moving
vehicle in front

Second loop with
moving vehicle in
front

Third loop without
moving vehicle in
front [LED and
ultrasonic sensors
only]

testl

Fourth loop without
moving vehicle in
front [erased]

test2

Fifth loop without
moving vehicle in
front

test3

Sixth loop without
moving vehicle in
front

test4
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Neurofuzzy Network Validation 1
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Neurofuzzy network training 2

\ Training data ATS

First loop with moving
vehicle in front

Second loop with

FRUS —— moving vehicle in
front

rv I
Neurofuzzy Curvature,g, Third loop without testl

>

Network l moving vehicle in
_|_ front [LED and

RRUS —— 047 Curvature des ultrasonic sensors
- only]

e(t) Fourth loop without test2
moving vehicle in
front [erased]

y Fifth loop without test3
Learni ng moving vehicle in
Algorithm front
Sixth loop without test4
moving vehicle in
front

\\‘\ INSTITUTO

,/ \\ NACIONAL DE

\\.\ W\ i . ‘B - _ Department of
JANpCan ) e R erospace
5}‘5“% ELECTRONICA | . B/ - J A Engil‘leeril'lg

P, \'\\\ ASTROFISICA
OPTICA Y

UNIVERSITY
of BRISTOL




Neurofuzzy Network Validation 2
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