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Abstract 

Rapidly growing traffic in both urban and rural areas has resulted in a demand for better 

management of existing roads as also higher investments on new infrastructure. In this 

scenario, traffic management, which is cheaper of the two options, is emerging as an 

important area that requires thorough understanding of traffic behavior. The 

composition and associated no lane-discipline behavior of the heterogeneous traffic, 

observed in countries like India, make it difficult in understanding as well as in 

modeling of such traffic. Understanding the real traffic behavior requires some 

observable traffic characteristics. In the past, though several researchers have tried to 

come up with a successful traffic model, there was no comprehensive methodology, 

which encompasses these important aspects of traffic modeling. 

In this work, an attempt is made to analyze and model the heterogeneous traffic 

behavior observed on mid-block sections of urban and rural roads. In doings so, three 

important objectives namely, choosing traffic characteristics that are useful in 

describing heterogeneous traffic, developing a Cellular Automata (CA) based traffic 

model, and utilizing a Video Image Processing (VIP) based data collection 

methodology, are concentrated upon. 

Several macroscopic traffic characteristics are analyzed for their suitability in describing 

the heterogeneous traffic. Important characteristics such as flow in absolute number of 

vehicles and density are found to be inadequate in describing this traffic. A new 

macroscopic traffic characteristic called 'area occupancy' has been proposed in this 

study. Area occupancy is formulated as a function of vehicle area and speed and found 

to be more suitable in describing the heterogeneous traffic. When more trucks and two 
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wheelers (TW) are present in the traffic stream, area occupancy is more significant in 

describing the traffic behavior. This is proved with the help of data collected on 

National Highway (NH)-1, where significant truck volume is present. CA model, which 

is useful in modeling complex systems, is modified to study the heterogeneous traffic. 

CA lattice structure has been modified to incorporate heterogeneous traffic 

characteristics and to model no lane-discipline. Both longitudinal and lateral movement 

rules, specific to heterogeneous traffic, are developed in this work. A VIP based data 

collection methodology, which is capable of capturing trajectories of even small sized 

vehicles such as two-wheelers, has been utilized in this work. Several microscopic 

characteristics such as lateral and longitudinal gaps are also measured using this new 

technique. To effectively utilize the lateral gaps maintained by different vehicles under 

different traffic conditions, we have evaluated different relationships between these 

lateral gaps and various macroscopic traffic characteristics. Area occupancy and 

majority vehicle type in a particular vehicle combination are found to be effective in 

describing the lateral gap-maintaining behavior of that combination. 

Modified Knospe's Brake Light (BL) model has been used for vehicle updating in 

longitudinal direction. A simulation model has been developed using the modified CA 

methodology on JAVA platform. Sensitivity analyses are carried out to know the effect 

of different CA parameters on the model output. This model has been validated using 

flow-occupancy relationship obtained from the field as well as simulation. The 

validation is done using two data sets; one related to the urban traffic and the other in 

the context of rural traffic. Observed and simulated flows are compared and correlation 

coefficients are 0.74 and 0.9 in case of urban and rural traffic respectively. The key 

result of the analysis is the emergence of new common vehicle unit 'Cell' to express the 
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heterogeneous traffic flow in terms of homogeneous traffic, which is found to be a 

better alternative than Passenger Car Equivalent in explaining the global flow-global 

occupancy relationship obtained from the CA model. Global measurements obtained 

from the modified GA model can be used to correlate the heterogeneous traffic in terms 

of cells to homogeneous traffic. 
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