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I. Introduction 

Traffic congestion occurs on road networks due to increase in use, slower speeds, longer trip times and 

increased vehicular queuing. When traffic demand is more, the interaction between the vehicles slows the speed 

of the traffic stream and results in traffic congestion. As demand approaches the capacity of a road, traffic 

congestion starts. In areas of high traffic flow, at intersection vehicles attempting to cross or turn left or right 

causes even more traffic congestion without any control in the traffic flow. Road networks in urban areas 

frequently intersect thus leading conflict between opposing flows of traffic to delays and accidents.  

To overcome these problems over at intersection and where there is heavy traffic flow, to control the vehicular 

traffic in a discipline manner, traffic signals are installed at intersections and places where the traffic demand is 

more. Traffic signals allows for the orderly passage of traffic. It allows pedestrians to safely cross busy lane 

roads and highways without getting run over. Without traffic signals, there would be many accidents and many 

traffic and pedestrian deaths. 

II. Objectives of the Study 

Based on the above discussion, the present study was taken up with the following objectives: 

(a). To identify the signal junctions which are to be coordinated. 

(b). To measure road geometrics of the identified road junctions. 

(c). To conduct traffic engineering surveys, such as traffic volume, travel time. 

(d). To design the traffic signal parameters. 

To coordinate the three signalized junction for one-way and two-way coordination. 

 

III. Literature Review 

Chen Zhao-Meng, Liu Xiao-ming, and Wu Wen-Xiang (2014) proposes a coordinated control method for 

variable cycle time green wave bandwidth optimization integrated with traffic-actuated control. In the 

coordinated control, green split is optimized in real time by the measured presence of arriving and/or standing 

vehicles in each intersection and simultaneously green waves along arterials are guaranteed. 

Liqiang Fan (2014) the proper phase difference of traffic signals for adjacent intersections could decrease the 

time of operational delay. Some theorems show how to minimize the total average delay time for vehicle 

operating at adjacent intersections under given conditions. If the distance and signal cycles of adjacent 

intersections satisfy with specific conditions, the total average delay time would achieve zero. If the signal 

                                                           
 

Abstract: Secunderabad popularly known as twin city of Hyderabad is located in Indian state of Telangana. 

It is one of the largest metropolitan areas in India. As the numbers of vehicles are increasing day by day, 

major cities like Secunderabad are facing so many problems such as loss of time, increase in fuel 

consumption, increase in noise pollution and causes long queues which produce inconvenience, frustrations 

to drivers and road users. The Secunderabad city has too many intersections and too many traffic signals. 

The main objective of this study is to optimize the signal timings and coordinate them for continuous flow of 

traffic. In this study, three adjacent signal intersections were selected to evaluate, optimize and coordinate 

them. Traffic problems which exist in these intersections are congestion, delay, traffic jam due to heavy 

traffic volume. All the intersection details such as geometric features, traffic volumes, and signal timings are 

studied first, and optimized and coordinated along the stretch. The signal coordination is done by Simple 

Progressive Method. Coordinating the signals showed better results compared to the present conditions. 
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cycles of adjacent intersections and the phase difference of them are co-prime numbers, the total average delay 

time would be a constant. 

Byungkyu (Brian) Park and Yin Chen (2012) carried out the study on Signal timing optimization and 

coordination for improving traffic flow through a series of traffic signals reducing the overall delay at an 

intersection. 

Wei Li, Andrew p. Tarko (2010) studies the impact of arterial signal coordination on the frequency and severity 

of rear end and right angle collisions – the two types of crashes that are prevalent at signalized intersections – 

the frequency and severity of which are likely to be affected by signal coordination. 

IV. Study Area 

The study area for this project taken three Signalized junctions (Sweekar Upkaar Signal Junction, SBH Signal 

Junction, Patny Signal Junction) which are 400m apart from each other. The description of these three junctions 

and their geometric data is explained below. 

 
Fig. 1 Google Map showing three Signal Junction 

 

V. METHODOLOGY 

Firstly, the signal design is done for the three junctions taking the traffic volume survey and geometric data of 

these three junctions are collected. The through, left-turn, right-turn movements are counted and signal design is 

done by Webster method. The green times are calculated with this method. Then, with this the traffic signal 

coordination is done by simple progressive method. The offset is calculated and the time space diagram can be 

drawn. 

VI. DATA COLLECTION 
The data collection includes the traffic volume survey by manual count method. The PCU factors are obtained 

from IRC 106-1990.The Traffic Volumes of the three intersections   are given below:     

 

Table 1- Sweekar Upkaar Jn 

Approach Movement (vehicle/hour) 

JBS 

TH 1143 

LT 2562 

RT 218 

YMCA 

TH 275 

LT 88 

RT 643 

SBH Signal Jn 

TH 600 

LT 90 

RT 63 

Bowenpally 

TH 460 

LT 107 

RH 114 

Table 2- SBH Signal Jn 

Approach Movement (vehicle/hour) 

Sweekar 
UpkaarJn 

TH 550 

LT 1650 

RT 450 

YMCA 

TH 556 

LT 286 

RT 297 

Patny Signal Jn 

TH 380 

LT 758 

RT 410 

Paradise 

TH 256 

LT 279 

RH 135 
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Table 3- Patny Signal Jn 

Approach Movement (vehicle/hour) 

SBH Signal Jn 

TH 727 

LT 589 

RT 181 

Clock Tower TH 543 

LT 1683 

RT 291 

BATA 

TH 536 

LT 367 

RT 357 

Manju Theatre 

TH 453 

LT 492 

RH 243 

 

The average travel time from Sweekar Upkaar junction to Patny signal junction is before signal coordination is 

3minutes 12 seconds. The average speed for the stretch is found to be 15.44kmph. 

The present signal green times of the three signal junctions are given below: 

Table 4- Present Signal Timings 

Junction Approach Green time 

Sweekar Upkaar 

Junction 
 

 

North 22 seconds 

South 30 seconds 

East 15 seconds 

West 12 seconds 

SBH Signal 

junction 

North 20 seconds 

South 30 seconds 

East 12 seconds 

West 20 seconds 

Patny Signal 

junction 

North 22 seconds 

South 30 seconds 

East 20 seconds 

West 20 seconds 

 

VII. Data Analysis  

The traffic volume data collected at field and geometric data such as road widths are used for analysis of signal 

timings. At each intersection, signal is designed for all the approaches, the green times are found out for every 

approach as for north, south, east, and west. The signal is designed as per Webster method. 

Time lost per cycle = L=∑ (I-a) +∑l 

The optimum cycle time for minimum delay (Co) is given by:  

Co= (1.5L+5)/ (1-Y) 

Effective green time per cycle = Co-L, Green time, g = (y (c₀-L)/(Y) 

Using the above formulae’s, the green times for every junction for each approach is given as: 

 

Table 5- Sweekar Upkaar Signal Junction 

 

North 

Cycle length (Co) 120 seconds 

Effective green time per cycle, 
Co-L 

104 seconds 

Green time 24 seconds 

 

South 

 
 

Cycle length (Co) 120 seconds 

Effective green time per cycle, 

Co-L 
104 seconds 

Green time 32 seconds 

 

East 
 

Cycle length (Co) 120 seconds 

Effective green time per cycle, 
Co-L 

104 seconds 

Green time 18 seconds 

 

West 

 

Cycle length (Co) 120 seconds 

Effective green time per cycle, 

Co-L 
104 seconds 

Green time 30 seconds 
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Table 6- SBH Signal Junction 

 

North 

Cycle length (Co) 110 seconds 

Effective green time per cycle, 

Co-L 
94 seconds 

Green time 23 seconds 

 

South 

 
 

Cycle length (Co) 110 seconds 

Effective green time per cycle, 
Co-L 

94 seconds 

Green time 34 seconds 

 
East 

 

Cycle length (Co) 110 seconds 

Effective green time per cycle, 

Co-L 
94 seconds 

Green time 14 seconds 

 

West 

 

Cycle length (Co) 110 seconds 

Effective green time per cycle, 

Co-L 
94 seconds 

Green time 23 seconds 

 

Table 7- Patny Signal Junction 

 
North 

Cycle length (Co) 
116 

seconds 

Effective green time per cycle, 

Co-L 

100 

seconds 

Green time 29 seconds 

 
South 

 

 

Cycle length (Co) 
116 

seconds 

Effective green time per cycle, 

Co-L 

100 

seconds 

Green time 36 seconds 

 

East 

 

Cycle length (Co) 
116 

seconds 

Effective green time per cycle, 

Co-L 

100 

seconds 

Green time 24 seconds 

 

West 

 

Cycle length (Co) 
116 

seconds 

Effective green time per cycle, 
Co-L 

100 
seconds 

Green time 26 seconds 

 

VIII. Traffic Signal Coordination 

After the above Signal design, we have to coordinate the stretch of 800m of inbound traffic from South to 

North; therefore, the cycle lengths and green time of respective phases are taken for coordination. Before 

coordination of signals, the following definitions are to be understood. 

Time Space Diagram 

Time space diagram is simply a plot of signal indication as a function of time for two or more signals. The 

diagram is scaled with respect to distance, so that one may easily plot the vehicle position as position of time. 

Through Band 

The through band is the strip bordered by dark green.  This indicates the length of time available for vehicles 

going a certain speed to travel without stopping.   

Bandwidth 

It is the width of through band in time. 

 
Figure 2-Time Space Diagram for One Way Coordination 

Offset 

The offset is the time from when the signal turns green until the succeeding signal turns green.  If the offset was 

zero, then the lights would turn green at the same time. 

Offset = distance between intersection (m)/ ideal vehicle speed (m/s) 

Time Space Diagram for One-way Coordination 

For the given signal stretch, coordination has to be done, The Average travel time in these junctions is taken as 

28kmph, the cycle lengths for Sweekar Upkaar, SBH Signal junction, Patny signal junctions are 120 seconds, 
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110 seconds, and 116 seconds, the green time for south leg is 32seconds, 34seconds and 36seconds. Distance 

between intersections is 400m.  

The green time is taken as bandwidth in signal coordination diagram by default and corresponding red, and 

amber times are indicated. The offset is determined by  

Offset = 400/ (28* (1000/3600) 

= 52 seconds. 

The time space diagram is adjusted into the bandwidth with 7seconds forward at SBH signal junction for exact 

coordination. The time interval is taken as 20 seconds on y-axis.  

Two-way Signal Coordination 

Presenting one-way coordination is very simple than two-way coordination. In the above diagram in one-way 

coordination, the x-axis and y-axis is drawn taking x- axis as time interval of 20 seconds till 620 seconds and y-

axis as distance between the intersections at 400m marking horizontal line parallel to x axis, and at 800m 

parallel to SBH signal junction. At Sweekar Upkaar junction, at 0 seconds the green time is started marking 32 

seconds this is called as bandwidth. After 32 seconds is marked, the red time continues, followed by green time 

and so on. This bandwidth extends through next signal and till third signal; the through band meets from 

Sweekar Upkaar junction to SBH signal junction at offset of 52 seconds. And there the green time is marked of 

34 seconds, followed by red time and so on...up to 3 to 4 cycles. And at third signal junction at 800m with offset 

of 104 seconds, the green time of 36 seconds is drawn followed by red time and so on. The through band 

indicates the continuous movement of vehicles without any stopping.  

 

 
Figure 3-Time space diagram for Two Ways Signal Coordination 

Presentation One way/ Two-way Coordination Diagram 

 

IX. Result 

 At Sweekar Upkaar Signal Junction, 

The cycle length is found to be 120 seconds, and effective green time per cycle as 104 seconds, and green time 

for north approach as 24 seconds. 

Green time for south approach as 32 seconds 

Green time for east approach as 18 seconds 

Green time for west approach as 30 seconds. 

 At SBHSignal Junction, 

The cycle length is found to be 110 seconds, and effective green time per cycle as 94 seconds, and green time 

for north approach as 23 seconds. 

Green time for south approach as 34 seconds 

Green time for east approach as 14 seconds 

Green time for west approach as 23 seconds. 

 At PatnySignal Junction, 

The cycle length is found to be 116 seconds, and effective green time per cycle as 100 seconds, and green time 

for north approach as 29 seconds. 

Green time for south approach as 36 seconds 

Green time for east approach as 24 seconds 

Green time for west approach as 36seconds. 
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X. Summary 

From the above study, the following summary can be drawn, the change in green times for all the three signal 

junctions is given below, some of the signal timings are changed or increased or decreased accordingly to give 

more priority to the major corridor 

 

Table 8- Green Times of 3 Signal Intersections after Optimization 

Intersection Approach 
Green time 

Improvement in % 
Before After 

Sweekar upkaar junction 

North 22 seconds 24 seconds 8.3 % 

South 30 seconds 32 seconds 6.25% 

East 15 seconds 18 seconds 16.67% 

West 12 seconds 30 seconds 60% 

SBH Signal junction 

North 20 seconds 23 seconds 13% 

South 30 seconds 34 seconds 11.8% 

East 12 seconds 14 seconds 14.28% 

West 20 seconds 23 seconds 13% 

Patny Signal junction 

North 22 seconds 29 seconds 24.13% 

South 30 seconds 36 seconds 16.67% 

East 20 seconds 24 seconds 16.67% 

West 20 seconds 26 seconds 23% 

 

The Traffic Signal Coordination is done by Simple Progressive System. The Progression speed is taken as 

28kmph. Therefore, all the vehicles should strictly limit the speed to 28kmph in order pass the green bandwidth. 

The distance between junctions is 400m; the offset is taken as 52 seconds from Sweekar Upkaar to SBH Signal 

junction, and 104 seconds from SBH Signal junction to Patny Signal junction. 

The speed of traffic flow is also improved by 45% 

(28-15.44)/28*100 = 44.85 ≈ 45% 

 

XI. CONCLUSIONS 
The following are the observations and conclusions drawn from the study: 

 The widths of the road should be increased to improve the efficiency of the road stretch. 

 The travel time can be reduced considerably due to coordination. 

 The U turns should not be allowed in middle of the road, at it makes the platoon of vehicles to stop until 

the vehicle clears the road. 

 As the distance between the signal intersections are same, the coordination should have allowed during 

peak hours at inbound in the morning and the outbound in the evening. 

 The coordination should be used only during peak hours, during non-peak hours it is not useful as it makes 

other junctions wait which is not efficient during non-peak hours. 
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