
University of Massachusetts - Amherst
ScholarWorks@UMass Amherst

Masters Theses May 2014 - current Dissertations and Theses

2015

A Real-time Signal Control System to Minimize
Emissions at Isolated Intersections
Farnoush Khalighi
University of Massachusetts - Amherst, fkhalighi@engin.umass.edu

Follow this and additional works at: http://scholarworks.umass.edu/masters_theses_2

Part of the Transportation Engineering Commons

This Open Access Thesis is brought to you for free and open access by the Dissertations and Theses at ScholarWorks@UMass Amherst. It has been
accepted for inclusion in Masters Theses May 2014 - current by an authorized administrator of ScholarWorks@UMass Amherst. For more information,
please contact scholarworks@library.umass.edu.

Recommended Citation
Khalighi, Farnoush, "A Real-time Signal Control System to Minimize Emissions at Isolated Intersections" (2015). Masters Theses May
2014 - current. 279.
http://scholarworks.umass.edu/masters_theses_2/279

http://scholarworks.umass.edu?utm_source=scholarworks.umass.edu%2Fmasters_theses_2%2F279&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.umass.edu/masters_theses_2?utm_source=scholarworks.umass.edu%2Fmasters_theses_2%2F279&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.umass.edu/etds?utm_source=scholarworks.umass.edu%2Fmasters_theses_2%2F279&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.umass.edu/masters_theses_2?utm_source=scholarworks.umass.edu%2Fmasters_theses_2%2F279&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1329?utm_source=scholarworks.umass.edu%2Fmasters_theses_2%2F279&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.umass.edu/masters_theses_2/279?utm_source=scholarworks.umass.edu%2Fmasters_theses_2%2F279&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@library.umass.edu






A REAL-TIME SIGBAL CONTROL SYSTEM TO MINIMIZE 

EMISSIONS AT ISOLATED INTERSECTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

A Thesis Presented 

by 

FARNOUSH KHALIGHI 

 

 

 

 

 

 

Submitted to the Graduate School of the 

University of Massachusetts Amherst in partial fulfillment 

Of the requirements for the degree of 

MASTER OF SCIENNCE IN CIVIL ENGINEERING 

September 2015 

Civil and Environmental Engineering Department 









 

 

ABSTRACT 
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       Continuous transportation demand growth in recent years has led to many traffic issues 

in urban areas. Among the most challenging ones are traffic congestion and the associated 

vehicular emissions. Efficient design of traffic signal control systems can be a promising 

approach to address these problems. This research develops a real-time signal control 

system, which optimizes signal timings at an under-saturated isolated intersection by 

minimizing total vehicular emissions. A combination of previously introduced analytical 

models based on traffic flow theory have been used. These models are able to estimate time 

spent per driving mode (i.e., time spent accelerating, decelerating, cruising, and idling) as 

a function of demand, vehicle arrival times, saturation flow, and signal control parameters. 

Information on vehicle activity is used along with the Vehicle Specific Power (VSP)  

v 



model, which estimates emission rates per time spent in each operating mode to obtain total 

emissions per cycle. For the evaluation of the proposed method, data from two real-world 

intersections of Mesogion and Katechaki Avenues located in Athens, Greece and 

University and San Pablo Avenues, in Berkeley, CA has been used. The evaluation has 

been performed through both deterministic (i.e. under the assumption of perfect 

information for all inputs) and stochastic (i.e. without having perfect information for some 

inputs) arrival tests. The results of evaluation tests has shown that the proposed emission-

based signal control system reduces emissions compared to traditional vehicle-based signal 

control system in most cases. 
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