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Abstract— 
 

Intersections are crucial sites for traffic control in cities. For traffic engineering consistency, the junction zones throughout the route 

should be analysed together. Improving traffic control can help to reduce road traffic emissions. Congestion in traffic has serious 

social, economic, and environmental consequences. Because junctions are the system's primary bottlenecks, their efficiency 

contributes significantly to the overall efficiency of metropolitan traffic networks. According to the majority of research, fleet 

speed, deceleration speed, queuing time in idle mode with a red signal time, acceleration speed, queue length, traffic-flow rate, and 

ambient conditions all have a substantial influence on vehicle exhaust emissions near traffic junctions. With increasing global 

agreement on the negative effects of climate change, controlling greenhouse gas emissions has become a higher priority in 

government policies and research committees. In this article, we will look at many case studies that have lowered emissions and 

fuel consumption at intersections while also improving performance. The methodology and software tools they used to tackle the 

problem are reviewed in this paper. 
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I. INTRODUCTION 

Intersection design is a complicated procedure that takes into account operational efficiency considerations such as capacity, delay, and emissions, 

as well as safety features and geometrical limitations. A badly built junction may increase traffic congestion, automotive pollution, and road 

accidents. The operational efficiency of junctions is heavily influenced by the current road, traffic, and control circumstances. In recent years, 

automobile emissions have become an important consideration in junction design. Environmentally-friendly solutions are more crucial than ever 

before in reducing the carbon footprint of the transportation sector. With increased population density and mobility in recent years, there has been 

a major increase in the number of automobiles on the road. 

As a result, traffic accidents and restricted traffic flow occur, generating problems such as congestion and delays. These problems are especially 

prevalent near crossings. Intersections must be large enough and secure. To meet  this need, junctions must be extremely easy and standard-

compliant. Correct intersection designs dramatically enhance vehicle delay, queue length, travel time, pollution levels, and fuel consumption. To 

address urban traffic congestion and planning difficulties, traffic simulation software is often utilised. Microsimulation is preferred for simulating 

heterogeneous traffic. Because it is safer, less costly, and faster than field research, microsimulation is widely used. When traffic flow is disrupted 

and delays and start-stops occur often, the severity of the situation increases. These occurrences are common at traffic crossroads, junctions, and 

signalised routes. As a result, vehicle queuing, stopped-delay at signals, traffic flow rates in various idle, acceleration, deceleration, and cruise 

driving modes, and frequent interruptions are common. When these traffic-related parameters are paired with road and vehicle features, emissions at 

traffic junctions increase. A proper plan for preventing traffic congestion and overcrowding should be created. Traffic performance of roads, 

junctions, and roundabouts may be examined using micro-analytical traffic assessment tools such as SIDRA, and viable remedies to current 

problems can be presented. 

II. A REVIEW ON OPTIMIZING INTERSECTION PERFORMANCE AND VEHICULAR EMISSION 

(Ghose, Paul and Banerjee, 2004) This research investigates the impact of automobile emissions on urban air quality and human health, with 

an emphasis on the specific aspects of Kolkata's air pollution. All of the major  pollutants are over the allowable limit. The significant negative 
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repercussions of this pollution are discussed. The issues have grown to dangerous proportions. A vulnerable analysis (VA) was performed to assess 

the air pollution stress at several sites within the research region. To reduce air pollution in the city, options for regulating mobile source emissions 

are reviewed, and a strategic motor vehicle control strategy is recommended. To attain this goal, initiatives such as replacing outdated cars, 

reformulating diesel fuel, introducing liquid petroleum gas (LPG) and compressed natural gas (CNG), significant infrastructural upgrades, and radical 

traffic management measures will need to be coordinated. The current state of air pollution statistics in Kolkata indicates that contaminants have  

surpassed the CPCB's allowed level. To solve this issue, a greater knowledge of the source and cause of emissions, as well as an efficient method 

of controlling in-use emissions, are required. In terms of urban air quality, the unrestrained increase of the vehicle fleet following road system 

improvements is the worst effect. The city has a high demand for severe inspection and maintenance (IM) programmes. There is no well-defined 

guideline for assessing urban air pollution, and no comprehensive research of Indian cities has been recorded. The approach taken might be 

effective in similar circumstances in India and abroad. 

 

(Pandian, Gokhale and Ghoshal, 2009) The goal of this article is to look at the impact of traffic, vehicle, and road characteristics on vehicular 

emissions in order to better understand the link between emissions and the most likely influencing and measurable elements. It investigates traffic 

flow and emission models, as well as the relationships between traffic, vehicle, and junction parameters and vehicular exhaust emissions. Most studies 

have found that fleet speed, deceleration speed, queuing time in idle mode with a red signal time, acceleration speed,  queue length, traffic-flow 

rate, and ambient conditions all have a significant impact on vehicle exhaust emissions at traffic crossings. The vehicle's design also has an impact 

on emissions. These factors are quantifiable and may be used into emission models. Some non-measurable characteristics, such as driving 

behaviour, pedestrian activity, and road conditions, have no verified technique. However, the lack of a reliable approach for predicting emissions 

at traffic crossings that takes into account all dynamic characteristics has hampered progress in emission modelling for such locations. As a result, the 

uncertainty in dispersion modelling has grown. Existing models also lack predictions of traffic flow and vice versa. It is feasible that emission and 

flow models may be integrated to improve emission estimates, and that they could subsequently be linked to urban mobility and air quality planning 

systems. This paper examines the effect of traffic, vehicle and road characteristics on vehicular emissions with a view to understand a link between 

emissions and the most likely influencing and measurable characteristics. It  demonstrates the relationships of traffic, vehicle and intersection 

characteristics with vehicular exhaust emissions and reviews the traffic flow and emission models. The vehicular composition also affects 

emissions. These parameters can be quantified and incorporated into the emission models. There is no validated methodology to quantify some 

non-measurable parameters such as driving behaviour, pedestrian activity, and road conditions.  The modelling approach for vehicular emissions 

uses traffic-flow model, which takes the traffic (delay-events and queue length) and road characteristics and mode-based driving speeds into the 

emission model in parallel with individual vehicle characteristics. This approach provides emission factors for ‘vehicle types’ and ‘pollutants’ to 

estimate emissions. 

 

(Csikós and Varga, 2012) This study proposes a real-time macroscopic modelling framework for road traffic emissions based on an average-

speed emission model. To characterise the spatiotemporal distribution of highway traffic emissions using just loop detector data, a model function 

suitable for emission dispersion and immission modelling is constructed. The proposed model is built with macroscopic traffic variables, and 

the derivation is shown on both the microscopic and macroscopic levels, with the latter additionally proving a connection with traffic performance 

functions. A real-time model function is created based on an average-speed traffic emission model.   The bottleneck scenario on a highway is 

modelled, and real-time emission values of the proposed function are compared to statistics from EnViVer, a validated and authorised traffic 

emission computation program that employs the Versit+Micro model. The simulation takes place in the VISSIM platform. The suggested model 

function is then used to construct cost functions for control tasks. A diverse strategy is employed to address the  local and global implications of 

emissions. The proposed cost functions can be used in a model-based multicriteria control in the future. 

 
(Rao, Zhang and Yang, 2013) In this paper the authors focus on building A signal timing approach for urban isolated intersections that reduces 

traffic emissions. This study proposes a traffic emission-reducing signal timing model that takes vehicle operation factors into consideration in urban 

isolated crossroads. To begin, a vehicle emissions model for urban road crossings is built. The model of criteria pollutant emissions is then built. 

Second, the qualitative and quantitative analyses based on numerical data are used to examine the relationship of traffic signal assessment indices. 

In addition, based on the evaluation index selection concept, performance indicators 

for emission variables were chosen and taken into account while developing the traffic signal timing model based on the relative evaluation index 

system. Then, to solve the traffic signal timing model, an improved real-coded genetic algorithm is proposed. Finally, the three techniques are 

supported by extensive numerical calculations. The results reveal that the provided method has a high precision while solving the models and has a 

very excellent effect on lowering emissions and regulating traffic on the roads. This paper focuses on the traffic signal control technique in urban 

intersections, with the goal of incorporating traffic emission factors, establishing the traffic signal timing model while taking environmental 

protection concerns into account, and proposing an improved Real number coding genetic algorithm model. However, this study solely employed 

a numerical computation technique to assess the efficiency of the model and algorithm. The suggested approach will be validated using  Vissim 

microscopic simulation, and the traffic signal control mechanism road will be explored in the future under the conditions of a collaborative 

environment for emission. The junction of Shenzhen Lianhua - Xinzhou signal control is used as an example. 

 
(Jie et al., 2013) This study focuses on calibrating a microscopic simulation model for calculating emissions. Calibrating of the vissim model 

was done by modifying the driving behaviour parameters using real trajectories. Vehicle trajectory data was obtained from image processing and 

data cleaning from the video camera was placed near the Rotterdam intersection. The simulation findings were tested for sensitivity to driving 

behaviour factors. Stepwise calibration was performed. After calibrating the parameters chi-square for speed and acceleration was 0.0528 and 

0.0638 respectively. For emission modelling, VERSIT+ was used which uses instantaneous speed and acceleration from the simulation to calculate 

emissions. Emission is a function of speed and acceleration. The author suggests using a GPS probe vehicle which can be a convenient source 

for collecting trajectories for future works. 

 
(Stanek and Breiland, 2013) The authors present a quick estimation method for measuring Green House Gas  emissions at the intersection of 

two-lane roads with all-way stops and roundabout control. The methodology was designed using the SimTraffic traffic modelling and simulation 

software. Using multivariate regression, equations for daily GHG emissions for each intersection control strategy were constructed depending on 

the following variables: Daily total traffic flow, peak hour flow, turning count at the junction was noted. In a case study, three equations derived 

from simulation models were examined. To compute daily GHG emissions, the collected  volumes were examined using simulation models. The 
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computed emissions were compared to the values of the regression equation. This approach will be expanded in the future to incorporate two-way 

stop and signal control. Based on the more fuel-efficient modern vehicle fleet, the default SimTraffic fuel consumption parameters might be 

changed to produce better predictions of fuel use – and GHG emissions. Traffic counts were taken on Garfield & Robertson Avenues in Sacramento 

County, California. The polynomial version of the regression equation underestimates GHG emissions for all-way stops but delivers a near 

approximation for roundabouts. The logarithmic regression equations yield the most accurate estimations of SimTraffic outcomes. Nevertheless, 

these findings indicate that the roundabout would emit more GHGs than the all-way stop control. 

 
(Wang et al., 2013) The authors of this paper proposed a transportation control and management system for  reducing traffic congestion and 

pollution in roundabouts. First, a platform for motor vehicle testing and a VSP- based emission model were created. Using the roundabout's 

topology chart and microsimulation software, they evaluated the instantaneous emission rates of individual cars as well as overall vehicle 

emissions. Researchers argued that the Integration-Model, which integrates traffic simulation and vehicle emissions, might be used to calculate 

the instantaneous emission rates of different cars as well as overall vehicle emissions at the roundabout. It is found that optimising signal control 

can successfully reduce regional vehicle emissions by comparing the exhaust emissions generated by no signal control against signal control in 

this area during peak traffic. The suggested method was subjected to a simulation and experiment involving an environmental evaluation in Satellite 

Square, a roundabout in China. The experiment findings reveal that under traffic signal control, total gas emissions of CO, HC, and NOX for the 

same flow are all decreased, but to varying degrees, with CO reduced by 10.20 percent, HC reduced by 12.22 percent, and NOX reduced by 7.44 

percent. When comparing the pollutant instantaneous gas emissions rates of various vehicle types, researchers can see that HC gas emissions decrease 

the most in light vehicles, whereas NOX gas emissions decrease the most in buses. In summary, it demonstrates that increasing traffic flow and 

implementing traffic signal management at the roundabout may successfully reduce traffic pollution emissions in the region. 

 

(Abou-Senna and Radwan, 2013) This research investigates CO2 emissions on restricted access roadways in a microscopic and stochastic 

environment. Estimating vehicle emissions based on second-by-second vehicle operation enables the incorporation of a microscopic traffic 

simulation model with the most recent US Environmental Protection Agency mobile source emissions model to increase accuracy. To discover 

the ideal settings for CO2 emissions reduction and to construct a microscopic transportation emission prediction model, a 

factorial experiment was conducted on a test bed prototype of the I-4 urban restricted access highway corridor in Orlando, Florida. It is discovered 

that an exponentially decreasing function approaching a limiting value indicated in highway capacity correlates with CO2 emission rates. 

Furthermore, speeds between 55 and 60 mph reduce pollution rates while preserving up to 90 percent of the freeway's capacity. When extensive 

and microscopic study of vehicle operations of acceleration and deceleration are addressed, the results demo nstrate that speed has a considerable 

influence on CO2 emissions. On a restricted access highway corridor in Orlando, Florida, microscopic study exposes how traffic volume, speed, 

truck percentage, road gradient, and temperature effect CO2 emissions. In explaining emissions rates, VISSIM/MOVES integration makes it easier to 

calculate vehicle specific power and instantaneous speeds. The experiment analysis determined the ideal settings for the critical components and resulted 

in the development of a microscopic emission prediction model (Micro-TEM). The prediction model was based on the majority of the predicted 

main effects and their two-way interactions. Significant emission rate reductions are documented for the corridor, particularly at speeds on the 

motorway between 55 and 60 mph while at 90 percent capacity. Emissions appear to be impacted by the vehicle's engine loading when accelerating 

to that speed. The difference in CO2 emissions between speeds of less than 53 mph and more than 62 mph is characterised by quick successions of 

high power events reflected by the VSP, resulting in more aggressive driving cycles and, most likely, larger emissions. 

 

(Lv, Zhang and Zietsman, 2013) This research initially creates a framework for generating vehicle profiles from macroscopic inputs so that 

MOVES may be used to estimate emissions. Then, using a genetic algorithm, an optimization approach for signal timing is designed and solved. 

The optimization problem's objective function takes into account both delay and emissions, with the signal timing components serving as choice 

variables. The air quality advantage of decreasing vehicle emissions through junction signal management is illustrated through  a case study, and 

the trade-off between operational and emission performance indicators is studied. Furthermore, the value of junction signal management on air 

quality is explored under various scenarios of cycle durations, percentages of turning vehicles, and traffic needs on major/minor roads. This 

study simulates emissions at three different levels: vehicle, movement, and junction. At the most basic level, this research looks into the link between 

emissions and control delay. When cars travel through an intersection, a theoretical approach is created to generate speed profiles. MOVES can 

compute emissions corresponding to varied control delays using these profiles. At  the second level, this study calculates the number of vehicles 

with control delay and develops a control delay probability distribution function (PDF) based on the red duration of a movement. Following this 

level, given a signal timing plan, emissions for a movement and then for the full junction may be estimated. This paper  formulates an optimization 

issue of signal timing at the third level, taking both delay and emissions into account. The suggested approach may analyse the tradeoff between 

delay and emissions by employing a mixture of both as the objective function. This study looks into the benefits of emission reductions via junction 

signal management on air quality. First, this research offers a mechanism for generating vehicle profiles from macroscopic inputs,  such that 

MOVES may be used to estimate emissions. Then, using a genetic algorithm, an optimization approach for signal timing is designed and solved. 

The optimization problem's objective function. This study looks into the benefits of emission reductions via junction signal management on air 

quality. Although the results are mostly focused on a single junction, they represent ground-breaking research into decreasing emissions by 

retiming signals that have been adjusted for delay minimization. Future research will use the same framework used in this study to examine these 

conclusions, but with other acceleration functions and emission rates depending on field data. 

 
(Ranjitkar, Shahin and Shirwali, 2014) This paper describes the operating efficiency of priority controlled, roundabout, and signalized 

intersections under a range of traffic scenarios with changing volume and turning ratios using SIDRA software. Researchers represented 

operational efficiency using three measures: intersection capacity, average delay, and total emissions. The research demonstrated the advantages and 

disadvantages of each junction type under various demand and traffic situations. Priority controlled junctions was best in low traffic condition. 

Roundabout and Signalised intersection were effective in moderate and heavy traffic condition respectively. Based on three crucial measures of 

effectiveness (MOE) retrieved from SIDRA output results the efficiency of intersections under various traffic and control situations was 

evaluated. Right turning movements often have a detrimental influence on the priority-controlled intersections and unsignalized roundabout's 

operational effectiveness. While turning to the left has been demonstrated to improve operational effectiveness.  Compared to the other two 

intersection designs, signalized intersections incur the least amount of delay and emit the least amount of emissions for greater traffic demand. The 

volume ratio and turning ratio were two key variables that researchers investigated to define traffic situations at crossings. Other elements, such as 
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approach gradients, the angle between junction legs, pedestrian and cycle movements, and others, may also affect how well an intersection 

operates. 

Akçelik, Smit and Besley, 2014) This study highlights new work on recalibration of light and heavy vehicle characteristics utilised by this 

model on a modern vehicle fleet using a large empirical database. The effects of changing the fuel and emission model parameters on intersection 

assessment are examined. A roundabout assessment scenario is provided that evaluates the effectiveness of roundabout metering signa ls by 

utilising fuel consumption and emission models with older vehicle parameter values and recalibrated parameter values to see if changes in vehicle 

parameters significantly impact the findings. For this purpose, the model included in the SIDRA INTERSECTION software package is employed. 

This study discussed the instantaneous form of the fuel consumption and emission models, gave model recalibration results for several cars, and 

compared the default vehicle parameters in SIDRA INTERSECTION for the composite "Light Vehicle" before and after recalibration. As an 

example, a roundabout evaluation scenario is shown to examine the impacts of changing the fuel and  pollution model parameters. The example 

investigates whether changes in vehicle characteristics significantly affect the efficiency of roundabout metering signals by employing fuel 

consumption and emission models with I older vehicle parameter values and (ii) recalibrated parameter values. According to the findings of this 

study, adjustments in the default settings had minimal effect on the relative levels of advantages received from the usage of metering signals in 

terms of fuel consumption, emissions, and operational cost outcomes. While the variations in fuel consumption and CO2 emissions were extremely 

minor between the old and new default settings, the changes in HC, CO, and NOx emissions were very high. Further analysis with the same (new) 

vehicle mass values is recommended to isolate the influence of other vehicle characteristics. 

 
(Lin, Gong and Qu, 2015) This study initially defines vehicle trajectories and the computation of vehicular  emissions using VSP. Following 

that, a regression analysis approach is utilised to quantify the link between vehicular emissions and delay, and a traffic signal management model 

is constructed to minimise emissions and delay utilising the enumeration method paired with saturation limits. Finally, one typical Changchun 

junction is chosen to validate the model provided in this work; its performance efficiency is also examined using simulations in VISSIM. The 

findings of this study suggest that the proposed strategy may greatly reduce both vehicle delay and traffic pollution at the same time. In light of 

the present development trend of traffic signal control, a multi- objective traffic signal control research was conducted; emissions were identified as 

one of the aims for improving junction operation to optimise intersections based on vehicle delay. Controlling traffic lights in cities is a difficult 

task. The development detailed in this paper addresses just one aspect of the problem (the primary stage), with  results applicable only to a single 

junction when both emissions and delay are taken into account. This article does not cover relevant research for arterial or regional coordination; 

these topics will be covered in the future. 

 
(Fan and Daniel, 2016) In this study, researchers have built vehicle emissions models based on the five vehicle operation modes (Braking, 

Acceleration, Idling, Low Speed Coasting, and Medium Speed) at a signalised junction. For a signalised junction, second-by-second running 

activity data of the cars were obtained using VISSIM simulation software. The VISSIM data were utilised to determine the vehicle operation 

modes and as input for the EPA emissions model MOVES. CO emissions were calculated on an hourly basis. Finally, a CO  pollutant emission 

regression model was developed using the collected operating mode data. The model also  indicates the impact of the operating modes on CO 

emission and offers a foundation for understanding the operation mode's impact to emissions. The association between vehicle operation modes 

and pollutant emissions is revealed in this study. To begin, they used VISSIM software to generate the speed and acceleration of cars. Second, 

through computation, the percentages of five vehicle operation modes are acquired, which is then utilised as input into MOVES software to create 

emissions of four pollutants. Third, they develop linear regression models to examine the link between the five operating modes and CO emissions. 

The discovery and model direct traffic authorities on how to reduce car emissions in future studies. Low speed coasting & acceleration exhibit 

positive coefficients for CO emission among these five variables, indicating that these operating modes have a positive co-relationship with CO 

emission. Braking, idling, and mild coasting, on the other hand, have negative coefficients for CO emission, indicating that these three operating 

modes have a negative co-relationship with CO emission. The higher the percentages of braking, idling, and moderate speed coasting, the lower 

the CO emission. Furthermore, moderate speed coasting has the highest absolute coefficient, indicating that moderate speed  coasting has the 

greatest impact on CO emission. 

 

(Quaassdorff et al., 2017) A signalised crossroads in Seoul was studied in this study. To verify these modelling methodologies, on-road nitrogen 

oxide (NOx) emissions measured from mobile monitoring laboratory data are compared to computed concentration values based on traffic 

emissions simulations. For traffic simulation, complete network information (geometry, number of lines, and traffic signal placement) is required, 

as well as traffic light cycles. CCTV cameras are used to assess traffic numbers, routes, and fleet composition. The traffic microsimulation model 

PTV VISSIM is used to simulate speed-time profiles during peak and off-peak hours on weekdays. The TNO ENVIVER interface is used to 

calculate traffic emissions using VERSIT+micro emission models. The projected spatial concentration distribution is contrasted to GPS data 

collected by the mobile 

laboratory under real-world traffic situations. This analysis is beneficial for obtaining a first approach to the validation of the VISSIM 

VERSIT+micro/ENVIVER modelling system's traffic simulation and emission computation. Future work must be done to resolve the high 

concentration levels anticipated by the modelling system in order to compare the findings values directly to the on-road observed data. Also, to 

compare simulated emission data using inverse emission estimate from on-road observed concentrations. 

 
(BAYIK, G.D., ALPAN, M.P., ZEYDAN, O., TANIS, M. and BAYIK, C.  2018) In this study, SIDRA 

INTERSECTION software was utilised to estimate the current situation emissions at the Zonguldak Intercity Bus Terminal Intersection. Following 

signalization advancements, the same software calculates new emissions. Fuel consumption and pollutant emissions were calculated before and 

after the study's improvement. The current state fuel consumption and emissions were calculated as a result of measurements taken at the 

intersection. After improving the junction by altering the cycle time, it was simulated again. This leads in a 48% reduction in overall fuel 

consumption. After improving the junction by altering the cycle time, it was simulated again. This leads in a 45 percent reduction in total fuel 

consumption. Furthermore, CO2, CO, HC, and NOx emissions were reduced by 45, 54, 57, and 42 percent, respectively. For the study, 5 legged 

junctions were chosen, and then field investigation was used to collect junction geometry, traffic data, and signalling data. The phase diagram for the 

current scenario and the cycle time (100 seconds) were also included. As a consequence, the intersection's current state was  examined. After then, 

a new cycle period was established. This time was established by the SIDRA to be 120 seconds. A new study was performed with the morning 

and evening cycle times changed, but all other data remained same. The purpose of changing the cycle time was to improve the intersection. The 
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results of two separate analyses were compared. 

 
(Hu, Xu and Wan, 2018) This research bridges the gap between emissions and traffic flow velocity and proposes novel methods for predicting 

traffic emissions. The goal of this research is to apply the COPERT IV model to forecast short-term vehicle emissions depending on the spot 

speed at one site measured by a road detector, and to offer a management and control framework for reducing vehicle emissions. It explains how 

to use spot velocity to estimate vehicle emissions, with an emphasis on the interval average velocity conversion technique and the  other COPERT 

model input parameters. Using the Minnesota highway system as an example, the findings of  vehicle velocity and emission forecasts are 

examined, as are automotive exhaust emissions, and a method for reducing vehicle exhaust emissions is offered. The daily average velocity & 

emission of Minnesota highways serve as the study object in this work, which use the COPERT IV model obtained from field velocity to forecast  

and assess various vehicle pollutants. With the rapid advancement of intelligent transportation, the suggested approaches may be used to highway 

speed and emission forecasting in order to provide active velocity and traffic flow control on traffic-induced emissions via an intelligent traffic system 

(ITS). As a result, future study may take into account the environmental costs of vehicle emissions as well as the trip costs of journey time (delay),  

producing a dynamic velocity guidance model to minimise the social and economic costs. 

 
(Albrka Ali, Reşatoğlua and Tozan, 2018) The purpose of this study was to examine and analyse the performance of traffic flow at signalised 

junctions and roundabouts during peak hours in Nicosia (northern portion of the island) using the SIDRA INTERSECTION 5 software. It also 

planned to compare traffic flow performance during morning and evening peak hours at four junctions and two roundabouts. The level of service, 

delays and delayed travel speed, performance index, operational cost, fuel consumption, and carbon dioxide emission were  the measures utilised 

to evaluate traffic flow performance. It was discovered that the SIDRA INTERSECTION programme might provide an assessment of the present 

traffic flow status in the city.The results found that the level of service was inadequate, resulting in poor speeds and severe delays during evening 

and morning peak hours. The delay was 9318.9 seconds, the fuel usage was about 1431.6 lit/h, and the CO 2 emissions were 3594.7 kg/h.The goal 

of this study is to look at the current traffic flow system at four signalised intersections and two roundabouts in major Nicosia neighbourhoods and 

to compare morning and evening peak hours. The current study was conducted to analyse the sufficiency of traffic flow in Nicosia, and the results 

obtained from the SIDRA INTERSECTION 5-software demonstrate that the city has substantial traffic congestion during peak hours. This is due 

to the restricted capacity of the road. 

 
(Adha, Arliansyah and Buchari, 2019) The study's goal was to examine junction performance as well as the quantity of emissions generated 

by motor vehicles. The EnViVer software was used to analyse the emission quantity, which was supported by the Vissim software, and the 

primary data were obtained from direct air measurement. Based on the three proposed improvement plans, it was concluded that the fly over 

construction was the best option for lowering emissions and increasing the performance of Simpang Angkatan 66. The field  data gathered were 

Vehicle Volume, Vehicle Speed, and Direct Air Measurement. To get traffic performance and emission measurements at the Angkatan 66 

Intersection, data was analysed using the Vissim and EnViVer software. The Vissim and EnViVer results were designed for alternative 

enhancements to improve road 

performance and cut emissions in the following ways: Geometric road widening, optimization of traffic cycle times, and fly over construction 

planning. 

 

(Raudhati, Arliansyah and Buchari, 2019) This study focused on two interconnected crossings in Jambi City, Indonesia: Jelutung Intersection 

and Talang Banjar Intersection. This study aims to analyse the performance of junctions under current conditions and alternative traffic handling 

methods using the Vissim software, as well as to analyse CO2 emissions and regulate and improve air quality using the EnViVer programme. 

Expanding road geometrics, resetting traffic signals, and building a flyover are all options for dealing with traffic.  Vehicle volumes, queue 

lengths, and delays are among the traffic performance metrics. The research results reveal that building a flyover improves both the performance 

of junction networks and reduces emissions at its optimum. Based on the air quality model conducted on the basis of signalled traffic performance 

using the Vissim and EnViVer programmes, it can be determined that: construction of a flyover – where the outcome reveals an improvement 

in traffic performance and air quality. 

 
(Anagnostopoulos and Kehagia, 2019) In this work, a virtual turbo-roundabout layout is offered as an alternate configuration to an existing small 

urban two-lane roundabout. A large number of research and articles on the use of turbo-roundabouts in existing roundabout layouts are also 

evaluated. This study made use of the PTV Vissim microsimulation model and the Enviver programme. According to the findings of this case 

study, using a turbo- roundabout instead of an existing roundabout improves traffic safety, operational performance, and pollutant  emissions. The 

case study roundabout is in the city of Larisa, Greece. The data demonstrate that pollutant emissions have been significantly reduced. CO2 emissions 

were reduced by 32% on average, NOx emissions were reduced by 36%, and PM10 emissions were reduced by 31%. These results, however, are 

solely applicable to the case study intersection. Further study is required to confirm the effectiveness of installing turbo-roundabouts in other 

areas. 

 

(Chauhan, Joshi and Parida, 2019) This study describes a traffic simulation and emission modelling technique for a signalised crossroads in 

Vadodara, India. For the city's chosen route, the traffic volume and speed profile of test cars have been collected. Model calibration and validation 

are accomplished using conventional performance metrics. Different models have been created and their respective emissions are calculated to 

examine the influence of vehicle compositions and signal green interval time on emissions. The results show that modifying vehicle  composition 

and signal green interval time reduces emissions by as much as 25.54 percent CO2, 6.69 percent NOx, and 25.59 percent PM10.The primary goal of 

the research is to create a microscopic traffic simulation model utilising field data and to calculate speed-based vehicle exhaust emissions. The 

effect of changes in vehicle composition and signal green interval time on speed characteristics and emissions is being studied. VISSIM, a  

microscopic traffic simulation model, is combined with the add-on module EnViVer to simulate field conditions for various situations. The purpose 

of this study is to emphasise the significance of vehicle composition and signal green interval time in reducing vehicular emissions at signalised 

intersections. The results suggest that if this technique is implemented effectively, there is a large reduction in emissions. 

 
(Lakouari et al., 2020) The goal of this work is to use a cellular automata model to analyse CO 2 emissions at a roundabout intersection. The 

roundabout system is made up of the circulating lane and entry/exit lanes, which are regulated by a series of traffic signals (Sn) that operate in a 
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fixed-time T. Researchers investigate quantitatively the relationship between the total CO2 emission rate and the injection and extraction rates. 

Surprisingly, even a tiny number of cars that violate the regulations for entering the circulating lane can have an impact on the roundabout system's 

CO2 emissions. Furthermore, researchers discovered that the modification of the number Sn, as well as the cycle duration, has a significant impact 

on the fluctuation of CO2 emissions. To understand the influence of the different factors on CO2 emissions in the roundabout system, macroscopic 

and microscopic investigations are performed. They used numerical simulation to investigate CO 2 emissions in a roundabout system in this work. 

Traffic lights might be used to manage both the entry and departure lanes. They discovered that frequent changes in vehicle speed in the circulating 

lane result in higher CO2 emission rates than those in the entry/exit lanes when all cars follow the regulations of joining the circulating lane. 

Another interesting point is whenever vehicles that do not follow the rules of injection are introduced (i.e. they enter without leaving a safe  gap 

to the vehicle already in the circulating lane), some local jams are induced, i.e. a large number of vehicles in the circulating lane come to a halt, 

reducing CO2 emissions. Furthermore, to minimise CO2 emissions and the driving cycle marked by numerous stops and starts in heavy traffic, 

entry/exit lanes might be regulated by traffic signals.They tested the effect of managing entry/exit lanes with traffic signals on CO2 emissions in 

a roundabout system using three distinct scenarios. In the first case, only one traffic signal was employed at the entering lane. When this traffic 

signal is located near the circulating lane, CO2 emissions increase in the circulation and exit lanes while decreasing in the entrance lane, as 

opposed to when the traffic light is located distant from the circulating lane.In the second case, only one traffic signal was employed at the 

entry/exit lanes. Because trafficlights produce stop and go events in certain lanes, CO2 emissions in the exit lanes have altered qualitatively. When 

traffic signals are placed near the circulation lane in the entering lanes, CO2 emissions are reduced. It rises in the circulation lane otherwise. The 

research also emphasises the change of CO2 emissions in the entry/exit lanes in both cycles (red and green). Researchers used two traffic signals in 

the entry/exit lanes for the third scenario. They discovered that traffic signals locally enhance CO2 emissions in entry/exit lanes. Finally, They 

discovered that the usage of traffic signals had a significant impact on CO2 emissions in the systems. Furthermore, they discovered that several 

characteristics, such as cycle time and location, had a significant impact on CO2 emissions. This research is an attempt to minimise CO2 emissions 

produced by motor traffic in metropolitan areas. Furthermore, it may give some information that may assist decision-makers in optimising urban 

design and planning and modelling. 

 
(Sameer Sohail et al., 2020) The goal of this study is to look at the performance and capacity of selected roundabout junctions. To assess the 

intersection's existing performance in terms of traffic flow efficiency and safety while taking all road users into account. Examine the queue 

lengths, vehicle delay, degree of saturation, CO2 emission, travel speed, and level of service at a certain roundabout using SIDRA INTERSECTION 

software. The roundabout at YMCA Circle Narayanaguda in Hyderabad will be the subject of this investigation. The empirical gap - acceptance 

method analysis employing SIDRA INTERSECTION software will give a stronger foundation for understanding the movement of traffic vehicles 

as well as pedestrian activity. At each roundabout, the queue length & vehicle delay would be calculated. LOS is estimated for the provided traffic 

characteristics in addition to queue length and vehicle delay. As a consequence, the findings of this study will offer a better knowledge of the 

traffic flow at YMCA circle Narayanaguda. The discovered results have a tremendous  application potential in Hyderabad and other cities with 

comparable traffic characteristics. The current study's research approach is divided into two phases. Phase I - A survey was done at a junction to 

determine traffic flow and lane lengths. Data was acquired manually and through government employees in two stages. Phase II - SIDRA 

INTERSECTION is used to analyse the collected data. Network models were built based on the current  design, and factors such as queue length, 

vehicular delay, and LOS were determined. The performance analysis findings for YMCA CIRCLE (Narayanaguda) show that the first two legs 

of the roundabout have major difficulties or are oversaturated. Based on actual field circumstances, it's normal to find an excessive line formation 

during peak hours. Because the analysis revealed key difficulties such as a lack of entrance lanes, a lack of circulation lanes, excessive traffic 

flow, and imbalanced traffic on the roundabout approaches. The approach legs have service levels ranging from C to F LOS. The North, South, 

and West legs are in critical condition, implying that the lanes are unable to withstand the traffic level forced on them. 

 
(Abdulwahab, Torki and Jaism, 2020) The present study concentrated on a crucial crossroads in Baghdad, the Shaab-Selekh intersection. This 

research assesses the level of service, estimates the environmental effect of traffic congestion, and proposes a set of long-term solutions to minimise 

air pollution linked with reduced traffic congestion. Many elements were evaluated to achieve these objectives, including traffic volumes and 

counts. SIDRA software version 5.1 was used to evaluate the level of service for the intersection, which revealed that it  was equivalent to LOS 

F, and to estimate air pollutants. This study will also compare emission levels in the study area to international standards. Because traffic 

congestion has a negative impact on the environment, this study demonstrated that the SIDRA programme can be used to calculate environmental 

pollutants from vehicle exhaust, fuel consumption, and fuel cost. 

 

(Alemdar et al., 2021) In this paper, researcher took study area at Istanbul, Turkey. For junctions, many geometric and signal designs were 

conducted, and the best corridor design was evaluated. The corridor designs  were created using the PTV VISSIM microsimulation programme. 

The best corridor design was determined by combining the findings of microsimulation via analytical hierarchy process (AHP) and Technique 

for order preference by similarity to ideal solution (TOPSIS) from multi criteria decision analysis (MCDA) approaches. The study's evaluation 

criteria are vehicle delay, queue length, stopped delay, stops, travel time, vehicle safety,  CO emission, fuel consumption, and construction cost. As 

a consequence, the present and most suitable alternative corridors were evaluated using the comparison parameters, and up to 80% improvements 

were discovered. As a result, various gains in terms of energy-environment-time-cost were realised. A three-step method was devised and 

implemented. To begin, PTV VISSIM microsimulation was chosen to build corridor ideas. Second, nine criteria for evaluating corridor designs 

were established. The weighing of the criterion was accomplished using the analytical hierarchy process (AHP) from multi criteria decision 

analysis (MCDA) approaches. Finally, the technique for order preference by similarity to ideal solution (TOPSIS) method was employed to 

assess the performance of various corridor designs. The consistency of the results was examined using sensitivity analysis. Tradition intersection 

design have drawbacks like excessive vehicle delay, queue length, travel duration, emission values, and fuel consumption. For corridors, many 

geometric and signalization designs were created. Geometric 

hapes were created using traditional intersection kinds. For signalization designs, the Webster and VISSIM  Signal Optimization methods were 

selected. 

(Hafizyar et al., 2021) The purpose of this research was to examine and analyse the Baraki Intersection in Kabul, Afghanistan, using the SIDRA 

INTERSECTION 5 programme. It evaluated traffic performance at one of Kabul's most major intersections using metrics such as Level of service, 
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delays, Queue, Fuel consumption, and CO2, CO, (CH2O)n, NOx generation. The findings revealed a significant time delay, a hazardous amount 

of pollutants, and a low quality of service (LOS F). Following a thorough examination of the findings, it was determined that  constructing an 

underpass from north to south will dramatically cut delays and emissions while increasing service levels until 2030. The construction of an 

underpass will reduce time delays by 98.55 percent, carbon dioxide emissions by 95.5 percent, fuel consumption by 95.5 percent, queues by 100 

percent, carbon monoxide emissions by 93.38 percent, carbon hydrate emissions by 96.42 percent, and nitrogen oxide emissions by 93.17 percent.  

Following the construction underpass, the level of service (LOS) was classified as A. 

 
III. CONCLUSION 

The study presents a comprehensive review of the various approaches for measuring automotive emissions and fuel consumption. This study 

also discusses several software applications used to optimise junction performance, with an emphasis on pollution, delay, and fuel usage. According 

to the literature, environmental problems are also taken into account while planning the crossroads or roundabout. Based on a review of numerous 

research, the conclusion is that no study on enhancing junction performance in terms of pollution and fuel consumption is being conducted for the 

Bangalore region. To improve the quality of life in the city, crossings must be improved in terms of emission and fuel usage. 
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