Hop BAE 4 BT B L B RS — i W B 2 S

NN
L NDEE A T

TRV hEFE I ERIEL
A G L

DEREEE SR E L
£ =

BT+ K R EME AR GIEA@RZ AL TREE T EH T
F o AR A RBAFEZ R R E itk L@ d e o g S ARG O
ZAFFIIE o R ARFEME AR AGRBERF T RZILEETR g
HFEFTOZIRERERIE > TRRMEERE o ERGHEL - B B
REPERIERREZAT > AL R FEFHZ AR LR 24 (AKX
FE B A AT ER ) X RE 0 Ak G U R R SR PR R
EAEAEmBOR o A REFRER A B M #EPE S (Genetic Fuzzy Logic
Controller, GFLC ) Z 35— AP F #n B ¥4 4] ( Ant-Genetic based Fuzzy
Logic Controller, AGFLC) w8 # X 7 2 BR800 © 2 S48 AL IR R N2 B AR
T o MR R R E R R R AR R X o L S AR L R R AR B R AR
%k o KT RABRBZZ AR TERROZ @S EH » 55 AH L% O Rk
BB BEIRIET 0 o4 GELC 31 AGELC B X = #E#I4 R » L HBH
A K FE AL L0248 R 8 6 X FREI T LIk sh 2 TR R R AT 0 B
B RFRATHHULEARBEHIER KT ER oA RERITRBEE Y
Mo BF R RIAT 0 EB S ORI T - AR Z GFLC #2 AGFLC
1 SR A N R 4 A B X AR 29838 © B AGFLC B 2 4wk
#3 GFLC B R, o #&JE o474 R#8~ > GFLC ~ AGFLC 1% 58 A B 3
KRR A KIGA TR PR st AARRER EMARERS
B > PR B 0 Mg R R I A B o AOBIE R Rk 2 PR R AR A
TR P BT g o BIRFIAE R O il B A A AR E 4 R8T 0 GFLC i
AGFLC &5 X X s Gk B H X E AR - s ARG R X
BHET EBRLERETAIENMEARZ AL SR AL T IEMNERR
& Rl el A% RZ » AREMAKRE - MATERERZ LR ~ #
M BEB A s PTAFRI AR R A 3R v A o 426 T
BRI 0 AR AT 12 GFLC & AGFLC 038 7 i * %o s + Bagfy
B BLIER ] ke T g s L EMEL T kA2 Frdl ek VAR A
B gy K R EMAE R R A 5 H o

Wk @ R R R LT HOP RS - BB D SRS 2



Fuzzy Logic Transit Preemption Signal Controller: Genetic
Algorithm and Ant Colony Optimization Approaches

Student: Ming-Te Wang Advisor: Dr. Lawrence W. Lan
Dr. Yu-Chiun Chiou

Institute of Traffic and Transportation
National Chiao Tung University

Abstract

Transit preemption signal (TPS) is to give transit vehicles, such as trams
and buses, passing through the signalized intersections on surface roads with
preferential treatment. The reduction of overall delays in transit moving
direction, however, can be offset by the increase of overall delays at the
competing approaches. Without a vigilant design, the negative impacts to the
vehicles at competing approaches might outweigh the benefits to the vehicles
in transit moving direction. Therefore, appropriate design of the control
mechanism becomes an importantyissu€ if one intends to introduce such
preferential scheme to favor the transit operation.

This study develops novel TPS<control models based on Genetic Fuzzy
Logic Controller (GFLC) and: Ant-Genetic. based Fuzzy Logic Controller
(AGFLC), respectively. These models-consider the traffic conditions at the
signalized intersection to minimize the total person delay. Due to the powerful
ability of Genetic Algorithm (GA) and Ant Colony Optimization (ACO) for
solving hard combinational optimization problems, the GFLC and AGFLC
models are able to automatically equip a FLC with the compromising fuzzy
rules and membership functions.

To examine the proposed models, TPS strategies including green
extension and red truncation are implemented at an isolated intersection and at
two consecutive intersections along an arterial. Studies on an exemplified
example with sensitivity analyses and a field case are conducted, respectively,
both under the isolated intersection and the arterial. The simulation results at
the isolated intersection reveal that the proposed GFLC and AGFLC
conditional TPS models perform better than unconditional TPS and the AGFLC
performs even better than GFLC. As for the sensitivity analyses, both the
GFLC and AGFLC models perform better in low traffic than in high traffic.
Moreover, green extension strategy performs better than red truncation strategy
as traffic increases. When bus loading factor gets higher, the performance of
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the GFLC and AGFLC models would be enhanced. In the field case study, the
proposed GFLC and AGFLC still perform better than unconditional TPS.
Furthermore, the simulation results of studies on the two consecutive
intersections along an arterial show that implementing TPS under progressive
coordinated signal system would have the best performance, followed by
simultaneous system and then by alternate system. The results of performance
comparisons, sensitivity analyses, and field case study are similar to those at
the isolated intersection. In conclusion, the simulation results suggest that the
proposed GFLC and AGFLC models are effective, robust, and applicable to
implement TPS at an isolated intersection and at two consecutive intersections
along an arterial.

Keywords: Transit preemption signal, Fuzzy logic controller, Genetic
algorithm, Ant colony optimization.
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