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ABSTRACT: This paper model based on Heterogeneous traffic in Nagpur . First we observed  the behavior of 

the traffic i.e. Homogeneous and Heterogeneous traffic and found that the behavior of Indian traffic is 

heterogeneous . For that we select the section of NH-07 near MIHAN  bridge , Nagpur. Then we studied the 

traffic parameters such as speed ,flow and density, and their relation between speed ,flow and density. We 

recorded  the video data of traffic stream and analyze the data to study the different traffic parameters such as , 

speed ,flow and density . We get the different relationship between speed flow and density which was then 

compared with standard fundamental diagrams given by Highway Capacity Manual (HCM) . From this graph 

we get new equations for Heterogeneous traffic for that section of road i .e on NH-07, Nagpur by using the 

SPSS software. This model is helpful for road planning and traffic Parameters management to reduce the jam 

density and accident on  the highways and increase the safety for road users. 
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I. INTRODUCTION 

Indian roads are among the most motorized in the world as it claims over 1.5lakh lives each year and 

followed in foreign countries but the behavior of traffic flow in foreign countries is homogeneous and Indian 

traffic is heterogeneous.  Mixed or heterogeneous traffic flow is defined as traffic stream containing various 

vehicles either motorized or non-motorized. In order to understand what the exact meaning of mixed traffic, it is 

important to understand the traffic flow itself. Traffic flows occur because of the intersection between its 

components comprising land use, road infrastructure and vehicles. 

Traffic flow defined as “The movement of pedestrian, cyclist and motorized vehicle along routes”. 

Moreover motorized vehicles are classified into five groups i.e. two wheelers, cars, buses, truck, commercials 

vehicles. In contrast to (TRB-TRANSPOTATION REASERCH BOARD COMMITTIES) classify motorized 

vehicle into six classes i.e. cars, trucks, vans, buses, recreational vehicles and motorcycles. 

Based on the above explanation the definition of mixed traffic is closer to various transport modes or 

types of vehicles available in the road segments. Different types of vehicle will have  

different characteristics affected by the environment surrounding the road. Such characteristics play a 

key role in the analysis of traffic flow characteristics, road capacity and road pavement.  

The characteristics include the physical properties of vehicles (i.e. dimensions and weight) and also the 

operation of the vehicle i.e. speed and movement. Therefore, the vehicle standard is needed in the analysis.  

Understanding traffic behavior requires a thorough knowledge of traffic stream parameter and their 

mutual relationship. The traffic stream parameter provide information regarding the nature of traffic flow, which 

help the analyst in detecting any variation in flow characteristics the fundamental parameter of traffic flow are:- 

Speed:- Speed is considered as a quality measurement of travel as the drivers and passenger will be 

concerned more about the speed of the journey than the designed aspect of the traffic . It is defined as the rate of 

motion in distance per unit of time. Mathematically, v=d/t 

                 where,  

                           v=speed of vehicle in m/s. 

                           d=distance travel in m. 

                            t=time in sec. 

 

Flow: - There are practically to ways of counting the no. of vehicles on a road. One is flow or volume, which is 

defined as the no. of vehicles that passes a point on highway or a given lane or direction of highway during 

specific time interval. The measurement is carried out by counting the no. of vehicles „nt‟, passing a particular 

point in one lane in define period,      

Mathematically, q= nt/t 

                where, 

                         nt= no. of vehicles. 
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                          t=time in sec.  

Density :- It is define as the no. of vehicle occupying a given length of highway or lane and is generally 

expressed as vehicle per km. 

Mathematically, k= nx/n. 

                  where, 

                            x= length of road. 

                            nx = counted no. of vehicle. 

1.1 Green shield‟s macroscopic stream model (1935) 

1.1.1 Relation between speed and density 

                   Macroscopic stream models represent how the behavior of one parameter of traffic flow changes 

with respect to another. The first and most simple relation between them is proposed by Green shield (TRB 

Monograph). Green shield assumed a linear speed-density  

relationship as illustrated in figure 1 to derive the model.The equation for this relationship is shown below. 

 
Fig. 1: Relation between speed and density 

 

This relationship is described using equation 1. 

 

 

 

Where, v =mean speed, m/s 

 k = density corresponding to speed (veh/m) 

           vf=free flow speed (m/s) 

           kj=jam density (veh/m) 

 

This equation is often referred to as the Greenshield model. It indicates that when density becomes zero, speed 

approaches free flow speed (i.e. v vf when k 0). 

 

1.1.2 Relation between speed and flow 

 

 

 

 

 

 

 

 

 

 

Fig-2: Relation between speed and flow 

 

1.1.3Relation between flow and density 

 
Fig-3: Relation between flow and density 
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II. METHODOLOGY 

 

Traffic data was collected on NH 7 i.e. Nagpur to Wardha . The data was collected by considering the 

flow near the Mihan Flyover. By using the digital video camera . The camera was kept stationary above the 

MIHAN FLYOVER from where entire view of highway was  observed . A  

50m length was marked on roadway section to locate the distance travelled and to record time taken by 

vehicle the 50m distance. 

The data was collected for 2 days from 9am to 6pm. This covered peak flow and off peak flow 

condition. The road section was access control. The data contained in video clips was analyzed in the VLC 

Media Player using frame by frame analysis. The time required by each vehicle to covered the distance of 50m 

was recorded from the video clips and the number of vehicle of each entity type crossing a particular section in 

5 mins. was recorded. 

General inspection of data showed presence of heterogeneous vehicle classification of road shown in 

table 

 

 

 

 

 

 

 

Table 1 : Classification of Vehicle 

 
Fig.4 50m marking on road 

 

 
Table2:-Sample data 

Sr. No Types of Vehicles 
1 Heavy Vehicles 
2 Big Cars 
3 Small Cars 
4 Three Wheelers 
5 Two Wheelers 
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This covered peak flow and off peak flow condition. The time required by each vehicle to cover the distance of 

50m was recorded from the video clip and the number of vehicles of each entity type crossing a particular 

section in 5 minute was recorded. 

III. ANALYSIS AND RESULT 

 
 

Fig.5 :- Speed-Flow curve 

 

 
Fig.6 :- Speed-Density Curve 

 

 
Fig.7 :- Flow-Density Curve 

IV. MATHEMATICAL MODEL 

In this study it is observed that the data points in congestion region do not exist. This is due to lesser 

no. of vehicles utilizing facility. Hence the data points on congested or infeasible region are not observed. By 

using SPSS software, we find out the correlation between traffic stream parameters of observed data. And we 

get the following regression equations: 
 

Flow-Density relationship:-  

k = 0.024q – 4.721 (1) 

Speed-Density relationship:-  

k = - 0.476us – 40.093 (2) 

 

Speed-flow relationship:-  

k= q/us  

Therefore eqn (2) becomes,  

q= -0.476us
2 – 40.093us 

(3) 
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Density is the dependent variable and speed and flow are independent variable. Flow-density curve and 

speed-density curve shows the linear relationship and we get non-linear regression model. –Ve sign in flow-

speed equation shows the negative behavior of the curve. 

Speed-Flow-Density relationship is given by 

 

 

 

 

Where, k= traffic density in lanes in vehicles/km. 

q = traffic flow across the lane in a vehicle/hr. 

us = weighted average speed in km/hr. 

 

V. CONCLUSION 

From the survey we find out that our Indian traffic is heterogeneous traffic. It is concluded that existing 

equation of traffic stream are not suitable for these Heterogeneous traffic. Thus we need to create new equation 

for this Heterogeneous traffic of Indian scenario. According to our complete analysis we found the traffic stream 

parameters. We get standard relationship between traffic stream parameters. We get a simple regression 

equation for heterogeneous traffic of Nagpur city. 
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