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Traffic modelling has gained importance due to the adoption of intelligent transportation systems and 
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lane change models which were originally developed for lane-based traffic. Several attempts have been 
made to adapt these models for mixed traffic by extending them to include new parameters. This study 
summarizes lane change models used along with car following for mixed traffic. It can be concluded from 
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ABSTRACT

Traffic modelling has gained importance due to the adoption of intelligent transportation systems and 
software based on traffic models providing a platform to test and improve such systems. Modelling 
mixed traffic has proved to be a challenging task due to variations in vehicle dimensions and composi-
tion along with non-lane-based driving. Most of the simulation software is based on the car following 
models and lane change models which were originally developed for lane-based traffic. Several attempts 
have been made to adapt these models for mixed traffic by extending them to include new parameters. 
This study summarizes lane change models used along with car following for mixed traffic. It can be 
concluded from past studies that lateral manoeuvre varies with the longitudinal speed in a non-linear 
manner. Sub-models or specific parameters are needed to model the lateral behaviour of each class of 
vehicle. Trajectory data analysis and subsequent models have also pointed towards the need for vehicle 
pair-dependent parameters.

1. INTRODUCTION

Mobility is the most essential part of any civilization. From Roman Empire to Modern day countries 
roads have played an essential part in the economy, defence and tourism. With ever-expanding road 
networks and an exponential increase in road users traffic control became necessary. As per WHO road 
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crashes can cost up to 3% of the gross domestic product of nations. An estimated 1.3 million people die 
each year as a result of road traffic crashes. Congested road networks have a negative impact in terms of 
environmental pollution, loss in productivity of a city and psychological. By 2030, five hundred million 
people will be living in cities as a result of rapid urbanization. Increasing income results in increased 
car ownership which necessitates the expansion of existing transportation infrastructure (Dargay, 2001). 
Expansion of road infrastructure can no more be the solution to the abovementioned problems. On the 
contrary, some cities have started claiming back the road infrastructure for better aesthetics (Pandey et 
al., 2022). In such a situation maximizing the efficiency of current road infrastructure seems the most 
logical approach. Intelligent Transportation Systems are being increasingly adopted to maximize road 
infrastructure efficiency (Iyyanar et al., 2023). These systems are developed and tested on simulated traffic 
by utilizing commercially available software packages (Sadat et al., 2018; Abuamer et al., 2017; Sadat 
& Celikoglu, 2017; Abuamer et al., 2018). The cost and risk of deploying any untested ITS technique, 
strategy or algorithm can lead to devastating results and can cause fatalities. Car following models and 
lane change models form the fundamentals of traffic simulation (Pramanik et al., 2023). The first car 
following the model proposed was elementary. Since then it has come a long way. Macroscopic, Me-
soscopic and Microscopic modelling approaches have been used to simulate traffic. Models have been 
developed primarily with homogenous traffic and more predictable lateral behaviour. Later models were 
extended to incorporate the behaviour of mixed traffic which generally has more erratic behaviour and 
poor lane discipline. In this paper, a review of lane change models for mixed traffic has been presented. 
The next section of the paper will discuss the brief background of traffic modelling, followed by a sum-
mary of car-following models. Later a review of lane change models will be presented. In the last section 
concluding remarks will be presented (Saxena et al., 2021).

2. TRAFFIC MODELLING

Traffic is defined with help of three fundamental variables namely Speed, Density and Flow. Traffic 
was defined by first-order models which were based on continuity equations. These equations defined 
the rate of change of the density in terms of gradients or differences of flow (Trieber & Kesting 2013). 
As these models were closed by specifying flow or local speeds they failed to replicate the field traf-
fic flows which usually had dispersed values of speed and flow. In other words, speed has its dynamic 
equation. This class of models, called Lighthill-Whithman-Richards (LWR) models, were known as 
models of first-class order (Lebacque et al., 1998). In such models, instant speed changes for different 
road conditions led to unlimited accelerations which in turn led to unrealistic traffic flows. Deficiencies 
of first-order models were addressed by second-order models as they have dynamic speed. Local speed 
has its dynamic acceleration equation. Speed is defined as a function of density. This gives the ability to 
model traffic flow instabilities, capacity drop, traffic waves and scattered flow density. Payne’s Model, 
Kerner Konhäuser’s (KK) Model, and Gas-kinetic Based Traffic Model (GKT) belong to this class of 
models (Treiber et al., 1999). In these models rate of change of local speed is equal to an acceleration 
function. They can define the dynamic nature of velocity wherein the speed detected by the detector 
as well as speed change due to movement to a new location is defined. These models however have a 
disadvantage in terms of anticipation of traffic conditions ahead of them. These shortcomings were ad-
dressed by adding anticipation terms in the modelling equations (Pandey et al., 2023).
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