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Abstract – Now days because of increasing road traffic in big cities resulting into the traffic jam 
problems, accidents and more importantly pollution. Since from last two decades, traffic related 
problems gaining interest of many researchers on behalf engineering as well as theoretical analysis. 
The efficient traffic control methods are having direct impact of vehicular emission controls. For 
measuring the exhaust emission as well as assessing the pollution control effect by using the practical 
and simple technique, a model is based on the relationship between traffic flow and vehicle exhaust 
emission under a certain level of road capacity constraints. There are many recent studies presented on 
relationship between traffic control methods and vehicular emission by using simulators. The ultimate 
goal of traffic control method is to minimize the excessive emissions and fuel consumptions in order to 
prevent the pollution in cities. This can be achieved by successful study on relationship between the 
traffic control and emission control systems. The models like VISSIM, VISGAOST, and CMEM were 
linked to optimize signal timings and minimize fuel consumption and CO2 emissions in literature. This 
models were adopted the study among traffic control and emission control systems. These models are 
designed independently and not integrated with traffic control models and emission control 
frameworks. And hence limitations we identified from literature study is that there is no study presented 
so far for integrating the recent microscopic tools for finding the optimal signal timings using which the 
minimization of emissions and fuel consumptions done. The recent studies do not have enough 
research presented so far over how to study the relationship between emission control and traffic 
control systems.  Therefore the aim of this research work is to present the efficient framework to study 
the relationship between traffic control model and emission control by categorizing the solution into 
two parts such as first is to present the study on relationship between emission control and isolated 
intersection, whereas second is to present the study on coordinate intersection and emission control 
with goal of minimizing the fuel consumption. The analytical study conducted on both parts, in first part 
ten different methods evaluated related to isolated intersection and in second part different methods 
coordinate intersections. From the analytical results for first study, method 3 is showing efficient 
performance for delay and emission reduction. For second study, method 2 is showing the efficient 
performance for delay and emission reduction. 
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1. INTRODUCTION 

Street based traffic outflows deliver a lot of the 
suspended particulate issue in the attitude of urban 
systems. Traffic floods have been had every one of the 
reserves of being the basic wellspring of haze and 
cloudiness in urban areas; these dangerous 
substances can cause enormous issues, including 
diminished traffic vulnerability and diminished 
invulnerable reaction in the respiratory frameworks of 
people, and so on. The exam demonstrates that traffic 

fuel utilization has turned into an entree section of 
oil use and its outpourings have turned an 
imperative wellspring of air contamination. Also, 
vehicles lingering at signalized convergences 
regularly the conclusion in an expansion in fuel use 
and arrivals of contaminations, including CO, 
HC+NOx, PM and particular hurtful gases (Tang, et. 
al., 2016). Along these lines, scientists created 
numerous models and traffic discipline strategies to 
take a gander at the traffic transmissions and to 
reduce vehicles sitting at a signalized crossing 
mark. The-best in class contemplate for traffic, 
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surges are to examine the effects of the vehicle's fuel 
use and vapor discharge on the trip under various 
traffic location. For instance, looks into the created 
vehicle the accompanying models to explore the 
effects of the vehicle's fuel use and fumes emanations. 
A few looks into the spotlight on examining traffic 
wonders to created traffic stream models or new 
advances to overhaul traffic security and decrease fuel 
use and traffic discharges (Tang, et. al., 2016) (Peng, 
et. al., 2014). 

Traffic flag arranging and traffic conditions of the 
crossing point effect fuel use and flood are 
investigated and assessed in the structure. In the 
arrangement, the criticalness of traffic hail timing 
upgrade is settled by a few examinations directed 
because of the inexorably genuine traffic issues. The 
examinations created control models to investigate the 
intricate traffic marvels and to improve the flag timing 
parameters by thinking about worldly, spatial, or short-
lived spatial expenses to vehicles and voyagers, for 
example, immersion, and so on. Notwithstanding, 
advancement of an improvement show thinking about 
both traffic execution and traffic outflows has not 
gotten a similar dimension of consideration contrasted 
and the investigations of investigating the relationship 
of fuel use and discharge and the examinations of 
immaculate traffic hail timing to expand the crossing 
point's traffic control while obliging traffic delay (Zhu & 
Zhang, 2013). In spite of the fact that the quantity of 
learns about ideal traffic flag timing dependent on 
outflow and postponement is restricted for ordinary 
traffic flag control, there is a concession to flag timing 
enhancement assume a critical job in rush hour 
gridlock stream the executives by decreasing traffic 
deferral and emanation (Tang & Yu, 2016) (Yu & Shi, 
2015). 

Signal control emission at the convergence is a 
standout amongst the most imperative components of 
the urban transportation organize. Its planning plan 
would impact traffic productivity here. Along these 
lines, numerous researchers have been keen on 
concentrate the traffic flag timing for quite a long time 
(Tang, et. al., 2015). There is no accurate study 
introduced on relationship between emission control 
and traffic control with goal of minimizing the fuel 
consumption and delay on urban roads. In this 
research work we are presenting the framework on 
studying the relationship between emission control and 
traffic control using the signal control intersections 
such as isolated intersection and coordinate 
intersection. This research aims on presenting the 
study of on relationship of emission control 
independently on both of these intersections. 

The dimension of carbon dioxide (CO2) discharges, 
especially of those caused by engine traffic, has been 
expanding a seemingly endless amount of time in 
Japan. This paper proposes a traffic hail control 
methodology to decrease vehicle CO2 spreads subject 
to understanding this foundation. Starting, a traffic 
stream proliferation display was related to increasing 

wide sector traffic streams, with the goal that a test 
system could be built up to get an expected the figure 
of CO2 discharges made by voyaging vehicles while 
mulling over the condition of every vehicle. 
Examination of the connection between CO2 
discharges and both of postponing time and the 
measure of stops at crossing point centers was 
facilitated with the test structure, which understood a 
proposal of other traffic hail control technique being 
relied on to enable us to achieve our objective to 
diminish CO2 outflows. At that point, recreation tests 
were directed on major blood vessel streets in 
Kawasaki City to confirm the new technique, bringing 
about an approximately 7 % decrease of CO2 releases 
from the components of the vapor gas diminished by 
the present traffic hail limitation strategy. 
Subsequently, the creators affirmed the new technique 
to be compelling. 

Add up to CO2 transmissions are 1.24 billion tons in 
Japan, which is a 10.5% advancement from 1990 
segments of CO2 spreads. Among others, 0.26 
billion tons, which is equivalent to over 20% of the 
aggregate CO2 discharges, is made by the vehicle 
business, appearing 20.6% development from the 
1990 dimensions. Accordingly, it is basic to 
enhance vehicles and take differing measures to 
reduce CO2 discharges for the desire for a 
dangerous atmospheric devation starting now and 
into the foreseeable future. In spite of the fact that 
Traffic Control Centers (TCC) has coordinated 
urban traffic by making sense of how to smoothen 
traffic streams, it is correct presently required for the 
fixations to take early measures for ordinary 
affirmation to beat such a certified condition. To 
accomplish this, it is basic to assess the present 
segments of certified CO2 radiations made by 
engine traffic. Moreover, new traffic-related 
advances must be arranged and taken to assess 
the evaluated effects on lessening the discharges 
when they are displayed. Under the as of late 
referenced foundation, this paper delineates a traffic 
hail control technique, which has appeared great 
viability at the current TCC and proposes a 
commond technique to lessen CO2 discharges. 

Methods for this paper are as depicted underneath. 
As a matter of first importance, a CO2 emanation 
estimation test system is to be set up to evaluate 
CO2 discharges produced by engine vehicles on 
blood vessel roadways under traffic control. This 
framework sets a traffic stream preoccupation 
appear and the CO2 discharge estimation 
delineate, to consider wide zone traffic streams 
dependent on the traffic stream proliferation model 
and check a condition of each voyaging vehicle. In 
the meantime, we dissect a relationship of the CO2 
releases with both of deferring time and the events 
a vehicle ceased at a crossing point, which was 
yielded from the traffic stream recreation show. At 
that point, in view of the outcomes, we propose a 
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traffic flag control strategy for lessening CO2 
discharges. 

SIMULATOR FOR ESTIMATING VEHICLE CO2 
EMISSIONS: 

A CO2 discharge estimation test structure, which 
includes a traffic stream beguilement model and CO2 
radiation estimation shows, has the running with 
highlights: Figure 1 addresses the test system. 

(a) Being able to apply a typically unquestionable 
model of traffic stream reenactment, 

(b) Being able to survey conditions of voyaging 
vehicles, 

(c) Being able to review CO2 discharges at 
regular intervals per interface, and 

(d) Being connectable with various traffic flag 
control procedures. 

MACROSCOPIC TRAFFIC FLOW MODEL: 

It is basic to duplicate a wide zone traffic streams since 
CO2 transmissions conveyed by engine traffic are 
surveyed dependent on information collected from 
genuine vein roadways being under traffic control. 
From now on, an obviously noticeable traffic stream 
reenactment show is associated with engage to 
execute traffic streams. We utilized Road (Tang, et. al., 
2016) as a plainly recognizable multiplication model of 
traffic streams for this examination. A Road is bundled 
subject to a duration checking framework, of which 
least unit of time is one moment, to rehash a traffic 
state for each examining interim. Additionally, it utilizes 
a mixture square thickness framework as a traffic 
stream reenactment display. The framework separates 
every path of a roadway into subparts of 10-20 meters 
since quite a while ago called "Squares," at that point, 
it gets an estimation of traffic volume to be moved to 
different subsections subject to traffic stream qualities 
chose for each square. The half breed square 
thickness framework empowers us to manage singular 
vehicles independently, bringing about a capacity to 
use properties of every vehicle order. Inferable from 
this, Road has abilities to bundle different traffic 
measures has switch to another lane and can consider 
an area and a speed of each voyaging vehicle for each 
examining interim because of its capacity to manage 
singular vehicle practices. 

2. LITERATURE REVIEW 

In (Tang, et. al., 2016), author Robertson et al. 
optimized signal timings by using TRANSYT 8 to 
minimize fuel consumption. They found that when 
signal timings are not optimized to reduce delays but 
to reduce total fuel consumption, the benefits of such 

signal timings may decrease fuel consumption by up to 
3%. The fuel consumption was estimated from its 
linear relationship with traffic performance measures 
(delay, stops, and average speed). The research set 
an industry standard in optimization of signal timings 
by defining a performance index (PI) as a linear 
combination of delay and stops that should be 
minimized to get minimal fuel consumption. 
Experiments showed that each stop should be 
associated with a penalty delay of 20 s if fuel 
consumption is going to be minimized. This PI became 
a standard objective function for optimizing signal 
timings, and the defined weights for delay and stops 
have not changed significantly since then. 

In (Peng, et. al., 2014), author Park et al. coupled 
the VISSIM microsimulator model with MODEM to 
estimate air pollutant concentrations, an emissions 
inventory database. Concentrations estimated by 
using a Gaussian dispersion model were 
comparable with those estimated from another 
macroscopic model but slightly different from levels 
measured in the field. 

In (Zhu & Zhang, 2013), author Nam et al. coupled 
VISSIM with CMEM to estimate emissions from a 
single vehicle instead of using an emissions 
inventory database. The comparison with the field 
measurements found that CMEM is acceptable 
when capturing aggregated hydrocarbon (HC) and 
carbon monoxide (CO) trends but less accurate for 
carbon dioxide (CO2) and nitrogen oxides (NOx). 
An integrated VISSIM–CMEM model was also used 
to show that the signal timings, optimized for 
progression in TRANSYT 9, significantly reduced 
pollutant emissions and fuel consumption on an 
arterial road. 

In (Tang & Yu, 2016), author Oda et al. developed a 
simulator to estimate CO2 emissions. They used a 
macroscopic traffic flow model to input traffic 
activities into the CO2 simulator. The authors 
wanted to optimize traffic control settings to reduce 
CO2 emissions. However, because of the huge 
computational burden needed to estimate CO2 for 
all vehicles in the network, the authors simplified the 
experiments. Instead of minimizing CO2 they 
minimized the number of stops, which they had 
shown was highly correlated with CO2 (20). 

In (Yu & Shi, 2015), another integrated VISSIM–
CMEM model was used to show that a scenario 
with optimal traffic control reduced various pollutant 
emissions (CO, HC, NOx) from 3% to 15%. The 
research was done for a road network in Beijing by 
Chen and Yu. 

In (Zhang, et. al., 2015), author Qu et al. 
investigated impacts of reduced freeway speed 
limits on traffic emissions in Houston, Texas. The 
authors used TRANSIM to model traffic. The traffic 
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activities were imported into three emission models: 
TRANSIMS (CMEM), MOBILE 5, and MOBILE 6. 
Emissions of three major pollutants volatile organic 
compounds (VOC), NOx, and CO] were modeled in 
each of the three emissions models to investigate the 
effectiveness of freeway speed limit reductions as a 
way to decrease emissions. The results were mixed, 
showing that some models justify the reduction of 
speed limits while others do not. The study also 
showed TRANSIMS‘s inability to model changes in 
speed limits accurately because of its discrete 
approach in modeling vehicular speeds. 

In (Tang, et. al., 2015), another attempt to determine 
signal timings that minimize fuel consumption and 
vehicular emissions was reported by Smith et al., who 
briefly addressed SCOOT operations that minimize 
vehicle emissions. Traditionally, SCOOT has been 
used to minimize delays and stops in traffic by 
adjusting signal timings based on traffic demand 
measured in real time. The authors tested a new 
version of SCOOT that can minimize any of the five 
emission pollutants—CO, CO2, VOC, NOx, and 
PM10—instead of the traditional PI. The pollutants 
were estimated on the basis of the SCOOT traffic 
model. The authors used a new SCOOT feature to 
minimize emissions by adjusting traffic control settings 
for the U.K. region of Leicester. 

3. RESEARCH METHODOLOGY 

In this section presents the study on relationship 
between emission control and isolated intersections. 
The detailed analytical study is conducted based on 
ten different methods for emission and traffic control at 
isolated intersection. The goal of this study is to find 
which method is efficient for controlling the traffic and 
emission. In section 3.1, the analytical study on results 
of ten articles is presented with their simulation details. 
In section 3.2, the summary is presented based on 
outcomes and presents the improvement of each 
method in terms of emissions and delays in 
percentage. 

METHODS FOR ANALYTICAL STUDY 

A. Method 1 

Author Wang Yunpeng et.al presented the quantitative 
study of determining the actual magnitude of 
emissions minimization which is basically expected 
from the signal timing program change. In addition to 
this, author presents impact of change of signal timing 
program on air pollutants reduction at isolated 
intersections. The simulation results conducted and 
showing that change in signal time program resulted 
into reduction of emissions and delay at isolated 
intersections. 

 

 

B. Method 2 

Author Toshihiko Oda et.al proposed and evaluated 
the new technique for traffic flag control so as to limit 
the emanations of CO2. Author first applied the traffic 
flow simulation model to get the large area traffic flows 
in order to establish simulator to obtain the appropriate 
estimation of CO2 emissions which is generated by 
vehicles travelling. Afterwards, study of the 
relationship between CO2 releases and furthermore 
time deferral and number of stops at disengaged 
convergences by utilizing the test system. This 
analysis was motivation to present the new technique 
for traffic signal control and hence reduction in CO2 
emissions by author. 

C. Method 3 

Author Ciyun Lin et.al presented novel method for 
delay and emissions optimization for isolated 
intersection using the vehicular trajectories. Author 
initially defined vehicular emissions computation 
and vehicular trajectories based on VSP. Then 
using regressions analysis approach relationship 
among delay and vehicular emissions was 
quantified. The traffic signal control technique was 
established for the reduction of delay and emissions 
based on enumeration approach with saturation 
constraints. The simulation study was conducted 
using simulator VISSIM. 

D. Method 4 

Author Karen R. Den Braven et.al presented project 
on vehicle fuel utilization and emanations 
demonstrating at the signalized disconnected 
crossing points. The objective of this undertaking is 
to upgrade the minute displaying of fuel utilization 
and emissions with integration of complete vehicle 
information into simulation. Author combined the 
VISSIM (microscopic traffic simulation model) with 
complete fuel utilization and emanations 
information. Not with standing this, author also 
presented the impact of using OBD (vehicles on-
load up demonstrative) load up so as to record the 
emanations and constant motor information. 

E. Method 5 

Author Rao Qian et.al proposed signal timing model 
for traffic emission-saving for urban isolated 
intersections. In this method, author first estimated 
the different states of vehicles on road, using this 
criterial contamination emanations display and 
urban street poison outflows demonstrate built up. 
At that point to break down the reliance of traffic flag 
assessment records, creator adjusted the subjective 
examination and additionally quantitative 
investigation dependent on the numerical 
measurements. Author introduced the enhanced the 
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genuine coded hereditary algorithm so as to take care 
of the issue of traffic flag timing. 

F. Method 6 

Author Andrew Papson et.al introduced the study over 
the emissions analysis at congested ad non-congested 
isolated intersections. For the analysis of emissions, 
author used three different scenarios of traffic 
intersection starting from dimension of administration B 
to dimension of administration E. The simulation was 
conducted using MOVES simulator. 

G. Method 7 

Author Robert Chamberlin et.al presented another 
analysis study of CMEM and MOVES for assessing 
the effects of outflows of the convergence control 
change. Creator introduced the comparison of 
estimated emissions from the MOVES against those 
generated by CMEM. The evaluation between these 
two simulation models was conducted in terms of two 
parameters such as CO and NOx. 

H. Method 8 

Author Jing-Quan Li et.al presented approach for 
analysis of flag timing impacts on vehicle discharges at 
signalized disconnected intersections. Author arranged 
this work into two phases. First phase is focused on 
development of optimization models those are 
examining the relation between number of stops and 
vehicle delays. Second phase takes the input of first 
phase for estimating the vehicle emissions based on 
microscopic emission models. Author designed the 
dynamic programming model for first phase working. 

I. Method 9 

Real time signal control method was introduced by 
author FarnoushKhalighi et.al so as to decrease the 
discharges at isolated intersections. For this method, 
combination of earlier analytical models were used 
which are based on theory of traffic flow. Such models 
were estimating the delay time of each driving mode 
such as cruising, idling, accelerating etc. along with 
other signal control parameters. Data of vehicle activity 
was utilized with VSP in request to gauge the surge 
rates per time spent in each working mode to get add 
up to outflows per cycle. 

J. Method 10 

Author Nagui M. Rouphail et.al presented investigation 
study of impact of traffic flow over vehicle emissions. In 
this article, vehicle emissions rate were assessed amid 
every "mode" of movement: increasing speed, 
deceleration, journey, and inert. At that point, the 
association between vehicle discharges and a reliably 
utilized traffic measure, control delay, was examined 
by the author. 

4. RESULTS AND DISCUSSION 

Below graphs from this method showing the efficiency 
of it for emissions and delays minimization for different 
kinds of vehicles 

 

Figure 3.16: Comparative Study between 
Existing Vehicle Based Optimization and 

Proposed Emission Based Optimization for 
Emission Estimations 

 

Figure 4.1: Comparative Study between Existing 
Person Based Optimization and Proposed 
Emission Based Optimization for Emission 

Estimations 

 

Figure 4.2: Comparative Study between Existing 
Vehicle Based Optimization and Proposed 

Emission Based Optimization for Delay 
Estimations 
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Figure 4.3: Comparative Study between Existing 
Person Based Optimization and Proposed 

Emission Based Optimization for Delay 
Estimations 

5. CONCLUSION AN FUTURE WORK 

Now day‘s traffic control method like traffic signal 
control is considered as vital approach for delay and 
emission minimization. There are number of research 
studies presented traffic control and hence emission 
control by considering various factors and 
characteristics in literature. This project was aimed to 
present analytical study over the relationship between 
traffic control and emission control in two ways by 
considering existing methods. The problem statement 
of traffic and emission control is designed in two 
different ways in this report. First is study over the 
relationship between control emission and isolated 
intersection using MOVES tool. Second is study over 
the relationship between control emission and 
coordinate intersection using MOVES tool. For first 
approach we simulated three existing emission control 
techniques at isolated intersections and measured 
their performances in terms of average delay, control 
delay and average fuel consumption at each interval. 
From this simulation it is noticed that method called 
ADP is having better efficiency for traffic and emission 
control. In second case, three different types of control 
methods evaluated at various intersections. From the 
simulation results, signalized control method having 
efficient delay and fuel consumption performance. For 
the future work, suggestion is to design new technique 
for traffic emission control by referring the analytical 
results from this study. 
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