ERUE AR A EIT QB =y
A Study on the Phasing Compensation Design
at Signalized Intersections

R N ) e Student : Chih-Hsiang Chiang
R R E Advisor : Hsun-Jung Cho
HT R Guey-Shii Lin
B2 i+ F

@M B R

A Thesis
Submitted to Department of Transportation Technology and Management
College of Management
National Chiao Tung University
in partial Fulfillment of the Requirements
for the Degree of
Master

in
Transportation Technology and Management

June 2005

Hsinchu, Taiwan, Republic of China

P ERARA e &R



JUERBE IR Y 22 g

R e R
i B

SERRIEY F S E L EL Y

¥ &
ﬁ@%ﬂmi&@riﬁﬂﬁﬁﬁmﬂ&iﬁmgwf—’ﬂﬂ{wﬁA JERE AN
HFpd n S MBELET FRE GG 2 2 LS ERR A kTS o %&:a,
mﬁﬂﬁmf%ﬂﬁ?ﬁ%%ﬁ%”mﬂi FEIT o Pow - RERERFIET T EE
SEREARTE N AR A G F G RPFEEEER o TR B R
Tod AP W RSP RA T ﬁymﬁﬂﬁ#" AT F RS S RAPMAT L T P
Tl FARA R ForR R LB G FOR T Flet o R EORER e ga § ik

TR oP 2 TR TR R T AT T2 L AT e o

FOSRIG ARG g R AR L s AT B A JREAT AR D
LA R o fid L0 R EbR IR R R Pt Ad R EF R ERE
BLELEFP o F|pt > AP Y ﬁi%{hﬂPUﬁﬁﬁhigﬁﬂj"”VTmé*ﬁ@ﬁ-
oo g od PRI R B SR SR ANE T R R R R 5 S chpE AT 1
E o T AR RS BIERAEFIEE T o A0AT S BRI B0 - THEEPFER ) E
Bt PEERCY S - AR A B SA B A AR TR EA T o

AT T A R (TR ek PRI B i RIS 2 R AT R
S L (TSIS) A1 2 » g Bend Bpipsl iz q i w2 2k
PRGNS TRV PR EERT S BRI TR B R B FRRE RS T
Rom AR B2 B3 AU E R RAIE < R E AP ERE izl

=y

Mdgse @ PR al s PRARAT I - B VA TR R BRPER



A Study on the Phasing Compensation Design
at Signalized Intersections

Student: Chih-Hsiang Chiang Advisor : Hsun-Jung Cho
Guey-Shii Lin

Department of Transportation Technology and Management
National Chiao Tung University

ABSTRACT

The intersections on a roadway network are one of the most critical facilities of an urban
transportation system. Controlling through alternately assigning right-of-way, efficiently
guiding traffic, and effectively reducing potential conflicts may be achieved by signal control
systems. With multiple build-in timing plans, modern signal controllers have high flexibility
to perform the function of timing switchovers at a given time or for a specific demand in order
to adapt to various traffic conditions. Unfortunately, neither of the practical results showed
that the existing approaches would operate effectively, nor of them proved that the
compensation procedure for timing transitions:might have significant impact to the traffic
performance. Thus, as the timing adjustment IS to be. activated due to a dramatic change in
demand, how to execute the policy of timing transition and phase compensation becomes an
important issue that is worth while of exploring.

Research on the operating characteristics, and.limitation of timing transition methods
between control periods has been reviewed by this study. It is seen that most of the methods
were developed based on ideas without"taking account of the flow patterns and their
fluctuation trend. Thus, this study started with a basic formulation using the minimum cycle
concept for the compensating phases in a presumed control horizon. Then, depending on the
elapsed phases at the transient time, two demand based compensation approaches were
proposed. With each of the seven control requirements, a “transition period” was defined in
between the past and the incoming control timings so as to proceed the individual approach
developed in this study.

Due to the safety problems possibly incurred in setting and/or operating a signal
controller at site, the FHWA’s TSIS was applied instead to analyze and compare the output
performance of various approaches for the transition period. Sensitivity tests for different
demand levels were also conducted to well catch the trend of different outputs. The analyses
showed that the two newly developed approaches could lead to a relatively good performance
as compared with the others under most of the demand levels.

Keywords: timing switching point, phase compensation, minimum feasible cycle, predicted
demand, transition period
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