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Abstract—Over the last decade, large cities have experienced haphazard industrialization and country-wide 

urbanization. As a result, the urban population must travel longer distances in the shortest amount of time. To manage 

travel demand, the intersection should provide the least amount of barrier to traffic flow in order to reduce travel time. 

These days, efforts are being made all over the world to safeguard the environment and save the planet. In this research, 

an attempt is made to investigate numerous crossings in order to reduce delays at these intersections and, as a result, 

enhance the level of service. Traffic signals can be synced such that a vehicle leaving from one end of the street and 

proceeding at a predetermined speed can reach the opposite end without stopping at a red light. Existing traffic has been 

estimated at each intersection, and then signal designs have been created. Optimized signal has been synchronized and 

assessed the benefits to improve the level of service at junctions and to minimize delay. 

 

IndexTerms— Signal timing, Synchronization, Delay 

 

I. INTRODUCTION: 

The study stretch selected along the major intersection (SHARDA CHOWK TO TELIBANDHA- 3.13KM) serves the huge 

traffic community in Raipur city making the need for proper signal design a mandatory need. The synchronization of these major 

intersections of the city will be benefited not only by time and money but also in terms of safety and violation against traffic 

rules. Thus, synchronization of traffic signal timing at the selected study stretch will allow the smooth functioning of traffic flow. 

Webster method is used for the optimization of traffic timings thus more efficient signal timings can be achieved. The journey 

time is then calculated by floating car method to calculate the required journey speed through which synchronization can be 
done. 

 

II. LITERETURE REVIEW : 

TOPIC 
Publishing 

year 

STUDY 

AREA 
OBJECTIVE CONCLUSION 

Gaurav Dane and H.S. 

Goliya (Associate professor 

in SGSITS 

“Synchronization of 

Traffic Signals “A Case 

Study- Mr-10 Road, 

Indore” 

2013 
Mr-10 Road, 

Indore 

In this paper an attempt has been 

made to study the various 

intersections, so as to minimize the 

delays at these intersections and 
consequently improve the level of 

service. 

Saving 390 kl petrol, 

517 kl diesel per 

annum, CO2 emission 

estimated to be reduced 
by 2.29 million kg per 

annum. 

David Shinar, MukiBourla, 

and Liat Kaufman, Ben 

Gurion University of the 

Negev, Beer-Sheva, Israel 

“Synchronization of 

Traffic Signals as a Means 

of Reducing Red-Light 

Running” 

2004 

12 major 

intersections in 

the city of Tel 

Aviv 

The goal of this study was to 

determine if traffic signals that are 

synchronized along 

routes are associated with fewer 

red-light violations than traffic 

signals that are not synchronized. 
 

Reduction in rate of 

Red light running. 

Decrease in aggression 

and frustration of users 

leading to RLR. 

Shambhavi S (PES College 

of Engineering) and Pruthvi 

Raj U.A (Dayanand Sagar 

College of Engineering) 

“Traffic Signal 

Synchronization- A Case 

Study: Bengaluru Ring 

Road” 

 

2018 

Bengaluru 

Ring 

Road 

 

The study is concerned with 

reducing delay by providing 

seamless travel to the vehicles 

along the arterial road. 

Saving of 57.5 crore per 

annum in 

fuels Significant 

reduction in journey 

time by 

Synchronization 
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PayalMankar and MR 

Vyavahare 

“Synchronization of traffic 

signals system for Nagpur 

city” 

2019 

Intersection of 

Laxmi - Jhansi 

rani Nagar 

The study is concerned with 

reducing delay by providing 

seamless travel to the vehicles 

along the arterial road. 

Reduction in red light 

timing & fuel 

consumption with 

increase in speed and 

saturation flow 

Amit Mishra &Tejas Joshi 

(Nirma University) 

“Synchronization of 

Traffic Light System for 

Maximizing Efficiency 

along Helmet Circle, Sal 

Junction and Mam Nagar” 

2016 

Sal Junction 

and Mam 

Nagar 

The aim of this study is to reduce 

stops and delays experienced by 

motorists. Synchronizing traffic 

signals ensures a better flow of 

traffic and minimizes gas 

consumption and pollutant 

emissions. 

Analysis showed major 

differences in the cycle 

time of each and every 

intersection. 

M.A. Ahmad Rafidi , A.H. 

Abdul Hamid 

“Synchronization of 

Traffic Light Systems for 

Maximum Efficiency 

along Jalan Bukit 

Gambier, Penang, 

Malaysia” 

2014 

Jalan Bukit 

Gambier 

4.6km long 

The outcomes of this study support 

the hypothesis that retiming traffic 

lights to create a synchronized 

traffic light system for main roads 

will greatly improve traffic flow. 

Continuity in traffic 

flow by reducing stop & 

slowing down near 

junctions. 

Ishant Sharma and Dr. 
Pardeep K Gupta(Punjab 

Engineering University) 

“Study of Automatic 

Traffic Signal System for 

Chandigarh” 

2015 
Madhya Marg, 

Chandigarh 

The paper deals with the feasibility 

of provision of inductive loop 
detection based traffic signals in 

place of existing pre-timed traffic 

signals by comparing their 

performance, suitability and 

economics. 

It can be concluded that 

the by replacing the pre 
timed traffic signals 

with the automatic 

traffic signals, capacity 

is being increased and 

LOS is also being 

improved 

HS goliya and Nitin Kumar 

Jain (S.G.S.I.T.S., Indore) 

“Synchronization of 

traffic signal a case study 

eastern ring road Indore” 

2012 
Eastern ring 

road, Indore 

Traffic signals can be 

synchronized so that a vehicle 

starting at one end of the Street 

and traveling at Preassigned speed 
can go to the other end without 

stopping for a red light. 

241l of petrol & 340l of 

diesel is saved. CO2 

emission of 1.5 million 
kg/annum is reduced. 

Zhongtai Jiang et al 

“Integrating traffic signal 

optimization with vehicle 

microscopic control to 

reduce energy 

consumption in a 

connected and automated 

vehicles environment 

” 

2022 

Emerging of 

connected and 

automated 

vehicles 

(CAVs) 

technologies 

This study describes an integrated 

traffic control system for 

optimizing traffic signals and 

controlling CAVs at an isolated 

signalized crossroads in order to 

minimize fuel consumption and 

increase transportation 
sustainability. 

Depending on the 

demand scenario, the 

decreased traffic delay, 

energy consumption, 

and pollution emission 

can be as much as 

33.51-44.25%, 18.44-
22.14%, and 13.36-

55.20%, respectively. 

Dallas Leitner et al 

“Recent advances in 

traffic signal performance 

evaluation” 

 

2022 

 A 

comprehen

sive review 

on recent 

works 

related to 

traffic 

signal 
performanc

e 

evaluation 

is 

conducted. 

This paper's assessment looks at 
the advancements in traffic signal 

performance evaluation. We 

establish the need for the 

evaluations, investigate the process 

of continual improvement of 

traffic signal performance through 

the use of the evaluations, and then 

investigate numerous approaches 

in a variety of research initiatives. 

This study aims to give 

a complete analysis of 
the state-of-the-art to 

aid researchers, traffic 

authorities, and 

commercial 

organisations who 

strive to enhance traffic 

signal safety and 

efficiency through 

performance 

evaluations. 
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 Various 

data 

sources 

and 

performanc
e measures 

are 

discussed. 

Weiming Zhao et al “A 

platoon based cooperative 

eco-driving model for 

mixed automated and 

human-driven vehicles at 

a signalised intersection” 

2018 

• 

An eco-

driving model 

for mixed 

traffic flow 

including 

automated 
vehicles and 

human driven 

vehicles. 

• 

Platoon based 

cooperation 

between 

automated 

vehicles and 

human driven 

vehicles. 
• 

Dynamic 

platoon 

splitting and 

merging 

method in 

terms of 

cooperation. 

• 

Cooperation 

behaviour 

significantly 
smooth the 

traffic flow 

and reduce the 

travel time. 

In this study, we look at the design 

of a real-time cooperative eco-

driving strategy for a group of cars 

that includes both automated and 

human-driven vehicles (HVs). The 

platoon's lead cars can receive 

signal phase and timing 

information via vehicle-to-
infrastructure (V2I) 

communication, as well as the 

traffic conditions of both the 

preceding and current vehicles via 

vehicle-to-vehicle (V2V) 

communication. 

Our model reveals that 

collaboration between 

AVs and HVs can 

further smooth out the 

latter's trajectory and 

lower the overall fuel 

consumption of the 

traffic system, 

especially given the low 

penetration of AVs. It is 
worth noting that the 

proposed model does 

not sacrifice traffic 

efficiency or driving 

comfort in order to 

achieve the eco-driving 

approach. 

Yu du et al 

“Dynamic capacity 

estimation of mixed traffic 

flows with application in 

adaptive traffic signal 

control” 

2022 

Connected and 

Automated 

Vehicle 

(CAV) 

technology 

Intersection control is critical in 
determining traffic efficiency 

inside cities. CAV technology 

provides regular traffic 

information exchange over 

vehicular networks, which appears 

to be a potential solution to 

minimize vehicle trip time and 

boost junction capacity. 

A mechanism for 

modifying the 

maximum-pressure 

input value is also 

suggested. To evaluate 
the suggested technique 

locally, an isolated 

junction scenario was 

initially generated. A 

multi-intersection 

network experiment 

was also carried out to 

validate the proposed 

MPMF method's 

network-level 

performance. 

Comparing the new 
MPMF approach to the 
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traditional max-

pressure control method 

and the existing fixed 

time control method 

demonstrates that the 
MPMF can effectively 

enhance junction 

performance and is 

suited for the multi-

intersection road 

network. 

 

III. STUDY SPECIFICATIONS & APPROACH FOR SYNCHRONIZATION: 

 

The study area consists of major intersections of Raipur city accommodating in the total length of 3.13 km. The study area 

comprises of 6 intersections namely Sharda Chowk, Jaistambh Chowk, Kutchery Chowk, Ghadi Chowk, Bhagat Singh Chowk 

and Telibandha Chowk. Each intersections have a four phase signalized traffic system. The reason behind selecting these 
intersections is as these intersections possess a large traffic volume of Raipur city. 

 

 

 

 

 
Fig. 1 Locations 
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Fig.2 Study route 

 

3.1 Traffic survey procedure and approach for data collection and designing: 

The study consists of the collection of preliminary data and traffic survey analysis. Traffic volume has been recorded during their 

peak hours (10:00 AM to 12:00 AM and 6:00 PM to 8:00 PM) for 4 days which consists of 2 weekdays and 2 weekends at each 

intersection. The type of traffic i.e., whether the vehicles are light or heavy commercial, decides the type of PCU values to be 

adopted as per the IRC. After computing the normal flow rate, these values were converted to PCU per hour. 

 

Saturation flow rates are estimated for each flow direction from 20 minutes of recording during a green time and average data is 

calculated by averaging morning and evening data. Cycle lengths are then estimated for each intersection by Webster’s method 
and green time is also then calculated for each phase.  

 

Journey time is then estimated by conducting the floating car method. 6 trips were made throughout the study stretch with 3-3 

trips in each direction (Sharda chowk to Telibandha chowk - Telibandha chowk to Sharda chowk). The synchronization was then 

done for each intersection signal after the calculation of journey speed and time needed for travelling within the intersections. 

 
fig.3 flow chart  

3.2 Design Calculation Utilized for Traffic Signal  

The optimum signal cycle is given by relation: 

𝐂𝐨 =  
𝟏. 𝟓𝐋 + 𝟓

𝟏 − 𝐘
 

Where, L= total lost time per cycle, sec = 2n+R 

 n= number of phases 

 R= all-red time or red-amber time 

𝐘 = 𝐲𝟏 +  𝐲𝟐 
Here,  

  y1 = q1/s1    and     y2 = q2/s2 

1

•Intersection Survey

•Recording of traffic 
during peak hours

•Counting of 
vehicles

2

•Conversion into 
suitable PCU thus 
estimated normal 
flow

•Saturation flow 
calculation

3

•Signal timing 
calculation by 
Webster method

•Journey time 
estimation by 
Floating Car 
method

•Synchronization
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Then,  G1 = 
𝐲𝟏

𝐘
(𝐂𝐨 − 𝐋) and      G2 = 

𝐲𝟐

𝐘
(𝐂𝐨 − 𝐋) 

 

IV. DATA CALCULATION: 

following are the data of traffic signal timing from each intersection  

Table 4.1 Traffic design data of Sharda Chowk 

SHARDA CHOWK 

Intersection 
Green 

(sec.) 

Amber 

(sec.) 
Red (sec.) 

Current 

Cycle Length 
Road Width 

Type 

of 

signal 

system 

Sharda Chowk to Tatyapara Chowk 43 3 104 

150 seconds 3.75m 
Fixed 

Time 

Sharda Chowk to Jaistambh Chowk 43 3 104 

Sharda Chowk to Banjari Chowk 36 3 111 

Sharda Chowk to Gurunanak Chowk 19 3 128 

Normal flow(PCU/hr) 
Saturation 

flow   

(PCU/hr) 

Flow 
ratio 

L=2*n+all 
red time 

Cycle 
length 

g 
Ambe

r 
Green Red 

      2*4+(2*4)       A=3,l=2   

1307 5651.21 0.23 16 120 32 3 31 86 

1737.2 6362.8 0.27 16 120 38 3 37 80 

500.2 3850 0.13 16 120 19 3 18 99 

261.2 2173.81 0.12 16 120 17 3 16 101 

 

Table 4.2 Traffic design data of Jaistambh Chowk 

JAISTAMBH CHOWK 

Intersection 
Green 

(sec.) 

Amber 

(sec.) 
Red (sec.) 

Current 

Cycle 

Length 

Road Width 

Type of 

signal 

system 

Jaistambh to sharda 37 5 108 

150 seconds 3.75m 
Fixed 

Time 

Jaistambh Chowk to Kutchery Chowk 37 5 108 

Jaistambh Chowk to Gol Bazar 25 5 120 

Jaistambh Chowk to Moudhapara 22 5 123 

Normal flow(PCU/hr) 

Saturation 

flow   

(PCU/hr) 

Flow 

ratio 

L=2*n+all 

red time 

Cycle 

length 
g Amber Green Red 

1764.9 8042.7 0.22 16 100 27 3 26 71 

1346.8 7145.85 0.19 16 100 23 3 22 75 

979.9 5463.8 0.18 16 100 22 3 21 76 

1000.5 8678.72 0.12 16 100 15 3 14 83 

 

Table 4.3 Traffic design data of Kutchery Chowk 

KUTCHERY CHOWK 

Intersection 
Green 

(sec.) 

Amber 

(sec.) 
Red (sec.) 

Current 

Cycle 

Length 

Road Width 

Type of 

signal 

system 

Kutchery Chowk to Jaistambh Chowk 22 8 90 

120 

seconds 
6m 

Vehicle 

Actuated 

Controls 

(VAC) 

Kutchery Chowk to Ghadi Chowk 19 8 93 

Kutchery Chowk to Moti Bagh 27 8 85 

Kutchery Chowk to Mekahara 17 8 95 

Normal flow 

Saturation 

flow   

(PCU/hr) 

Flow 

ratio 

L=2*n+all 

red time 

Cycle 

lengt

h 

g Amber Green Red 

1068.15 5086.43 0.21 16 110 27 3 26 81 

966.5 5685.29 0.17 16 110 22 3 21 86 

814.5 4072.5 0.2 16 110 26 3 25 82 

860.35 5735.67 0.15 16 110 20 3 19 88 
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Table 4.4 Traffic design data of Ghadi Chowk 

GHADI CHOWK 

Intersection 
Green 

(sec.) 

Amber 

(sec.) 
Red (sec.) 

Current Cycle 

Length 
Road Width 

Type of 

signal 

system 

Ghadi Chowk to Kutchery Chowk 27 5 78 

110 seconds 6m 

Vehicle 

Actuate

d 

Controls 
(VAC) 

Ghadi Chowk to Bhagat Singh Chowk 30 5 75 

Ghadi Chowk to Raj Bhavan 7 5 98 

Ghadi Chowk to Civil Court 12 5 93 

Normal flow(PCU/hr) 

Saturation 

flow   

(PCU/hr) 

Flow 

ratio 

L=2*n+all 

red time 

Cycle 

length 
g Amber Green Red 

615.4 2930.48 0.21 16 100 25 3 24 73 

746 3390.91 0.22 16 100 27 3 26 71 

237.2 1976.67 0.12 16 100 15 3 14 83 

314.9 2099.33 0.15 16 100 18 3 17 80 

 

Table 4.5 Traffic design data of Bhagat Singh Chowk 

BHAGAT SINGH CHOWK 

Intersection 
Green 

(sec.) 

Amber 

(sec.) 
Red (sec.) 

Current 

Cycle 

Length 

Road Width 

Type of 

signal 

system 

Bhagat Singh Chowk to Ghadi Chowk 19 3 98 

120 seconds 6m 

Vehicle 

Actuate

d 

Controls 

(VAC) 

Bhagat Singh Chowk to Telibandha Chowk 35 3 82 

Bhagat Singh Chowk to C M House 23 3 94 

Bhagat Singh Chowk to BTI Ground 22 3 95 

Normal flow(PCU/hr) 

Saturatio

n flow   

(PCU/hr) 

Flow 

ratio 

L=2*n+al

l red time 

Cycle 

length 
g Amber Green Red 

918.7 3674.8 0.25 16 120 35 3 34 83 

897.45 5609.06 0.16 16 120 22 3 21 96 

1073.35 8256.54 0.13 16 120 18 3 17 100 

812.6 3869.52 0.21 16 120 29 3 28 89 

 

Table 4.6 Traffic design data of Telibandha Chowk 

TELIBANDHA CHOWK 

Intersection 
Green 

(sec.) 

Amber 

(sec.) 
Red (sec.) 

Current 

Cycle 

Length 

Road Width 

Type of 

signal 

system 

Telibandha Chowk to Bhagat Singh Chowk 44 5 88 

137 

seconds 
6m 

Fixed 

Time 

Telibandha Chowk to Gurudwara 28 5 104 

Telibandha Chowk to Canal Linking Road 28 5 104 

Telibandha Chowk to Katora Talab 20 5 112 

Normal flow(PCU/hr) 
Saturation 

flow   

(PCU/hr) 

Flow 

ratio 

L=2*n+all 

red time 

Cycle 
lengt

h 

g 
Ambe

r 

Gree

n 
Red 

1335.8 4947.41 0.27 16 120 38 3 37 80 

624.85 4463.21 0.14 16 120 20 3 19 98 

1071.3 8927.5 0.12 16 120 17 3 16 101 

1092.55 4966.14 0.22 16 120 31 3 30 87 

Flow data converted into Passenger Car Unit (PCU) 

Pedestrian timings: 

Since pedestrian movement has been majorly obtained at Sharda Chowk and Jaistambh Chowk thus pedestrian green times has to 

be designed for these two intersections. The widths of these junctions are 7.5m.  
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Pedestrian green = 7.5/1.2 + 7 = 13.25 sec say 14 sec. 

Therefore, pedestrian green time for pedestrian movement of 14 seconds is provided. 

 

V. PHASE DIAGRAM : 

In the phase diagram the timing of each signal colour will be present into the graphical form. 

 
Fig. 4.1 Sharda Chowk Phase diagram 

 

 
Fig. 4.2 Jaistambh Chowk Phase diagram 

 

 
Fig. 4.3 Kutchery Chowk Phase diagram 

Sharda Chowk to Tatyapara
Chowk

Sharda Chowk to Jaistambh
Chowk

Sharda Chowk to Banjari
Chowk

Sharda Chowk to Gurunanak
Chowk

Sharda Chowk

SHARDA CHOWK Green (sec.)

SHARDA CHOWK Amber (sec.)

SHARDA CHOWK Red (sec.)

Jaistambh to sharda

Jaistambh Chowk to Kutchery
Chowk

Jaistambh Chowk to Gol
Bazar

Jaistambh Chowk to
Moudhapara

Jaistambh Chowk

JAISTAMBH CHOWK Green (sec.)

JAISTAMBH CHOWK Amber (sec.)

JAISTAMBH CHOWK Red (sec.)

Kutchery Chowk to Jaistambh
Chowk

Kutchery Chowk to Ghadi
Chowk

Kutchery Chowk to Moti
Bagh

Kutchery Chowk to Mekahara

Kutchery Chowk

KUTCHERY CHOWK Green (sec.)

KUTCHERY CHOWK Amber (sec.)

KUTCHERY CHOWK Red (sec.)
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Fig. 4.4 Ghadi Chowk Phase diagram 

 

 
Fig. 4.5 Bhagat Singh Chowk Phase diagram 

 

 
Fig. 4.6 Telibandha Chowk Phase diagram 

 

VI. SYNCHRONIZATION OF TRAFFIC SIGNAL TIMINGS: 

After designing appropriate signal timings for each junction under consideration, they must be synchronized to achieve 

maximum trip efficiency by eliminating delay. Because it is almost difficult to synchronise traffic from all approaches to the 

junctions, synchronization is performed primarily on all main routes of the junctions to achieve optimum efficiency on 

synchronization. The synchronization allows traffic on main routes to flow without stopping at study intersections owing to Red 

signal encounters.. All cars travelling along key roads are instructed to travel at a certain pace, and junction signal timings are 

changed such that none of the vehicles on main roads of the research stretch experience the Red signal, allowing seamless transit of 

vehicles along the study stretch. 

Ghadi Chowk to Kutchery
Chowk

Ghadi Chowk to Bhagat Singh
Chowk

Ghadi Chowk to Raj Bhavan

Ghadi Chowk to Civil Court

Ghadi Chowk

GHADI CHOWK Green (sec.)

GHADI CHOWK Amber (sec.)

GHADI CHOWK Red (sec.)

Bhagat Singh Chowk to Ghadi
Chowk

Bhagat Singh Chowk to
Telibandha Chowk

Bhagat Singh Chowk to C M
House

Bhagat Singh Chowk to BTI
Ground

Bhagat Singh Chowk

Green (sec.) Amber (sec.) Red (sec.)

Telibandha Chowk to Bhagat
Singh Chowk

Telibandha Chowk to
Gurudwara

Telibandha Chowk to Canal
Linking Road

Telibandha Chowk to Katora
Talab

Telibhandha Chowk

Green (sec.) Amber (sec.) Red (sec.)
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Fig. 4.8 Synchronization chart of the signal timings 

 

VII. EVALUATION BY FLOATING CAR METHOD: 

In order to the evaluate the effectiveness of the project existing Journey speed, Running speed and Delays at the study stretch is 

examined by floating car method during the peak hour of traffic flow were journey time, number of vehicle met with opposite 

direction and number of vehicles overtaking and overtaken by the test vehicle are noted and analysed as below. 

 

ny = Average no of vehicles overtaking the test vehicle minus the no of vehicles overtaken when the test is in the direction of q 
na = Average no of vehicles counted in the direction of the stream when the test vehicle travels in the opposite direction 

tw = Average journey time, in minute when the test vehicle is travelling with the stream q 

ta = Average journey time, in minute when test vehicle is running against the stream q 

q = Average volume= (na + ny)/(ta + tw) 

t = Average journey time= tw - (ny/q) 

Journey speed = Journey length/Journey time 

Table 4.7 Along Sharda to Telibandha 

Average no of vehicles overtaking the test vehicle 14 

Average no of vehicles overtaken by the test vehicle 15.33 

ny -1.33 

na 161.67 

tw 5.13 min 

ta 6.37 min 

Average volume q 13.94 veh/min 

Journey length 3.13 km 

Average journey time, t 5.22 min 

Average journey speed 36 kmph 

Average delay 1.4 min 

Average running time = Average journey time - Average delay 3.82 min 

Average running speed 50 kmph 

 

Table 4.8 Along Telibandha to Sharda 

Average no of vehicles overtaking the test vehicle 23 

Average no of vehicles overtaken by the test vehicle 23 

ny 0 

na 186 

tw 6.37 min 

ta 5.13 min 

Average volume q 16.17 veh/min 

Journey length 3.13 km 

Average journey time, t 6.37 min 

Average journey speed 29.5 kmph 

Average delay 1.74 min 

Average running time = Average journey time - Average delay 4.63 min 

Average running speed 41 kmph 
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As a result, the trip speed from Sharda to Telibandha and Telibandha to Sharda is 36 kmph and 29.5 kmph, respectively, with an 

acceptable delay of 1.4 minutes and 1.74 minutes. After synchronisation, the travel speed rises by about 39% from Sharda to 

Telibandha and 39% from Telibandha to Sharda, with no vehicle stops at any point throughout the study length. Since the 

synchronisation has been completed, the static delay caused by encountering the Red time signal is ideally zero. The 

synchronisation is done at 50 kmph for more efficient flow and a shorter trip duration. The table below displays the time necessary 
to go between each junction when traffic flows at the design speed of 50 mph. 

 

Table 4.10.3 Time required between two Intersection 

Intersection Distance, km Time, sec 

Sharda Chowk 

  0.13 9.36 

Jaistambh Chowk 

  0.7 50.4 

Kutchery  Chowk 

  0.25 18 

Ghadi Chowk 

  1.7 122.4 

Bhagat Singh Chowk 

  0.35 25.2 

Telibandha Chowk 

VIII. MATLAB SIMULATION: 

MATLAB is a programming environment designed primarily for engineers and scientists to research and develop systems and 

products that will alter the world. At the core of MATLAB is the MATLAB language, a matrix-based language that provides for 

the most natural description of computer mathematics.Simulink is a block diagram environment for creating multidomain models, 

simulating them before deploying them, and deploying them without writing code. 

 

 Block Diagram: 

 
         Fig. 8.1 Traffic patterns at an intersection                                   Fig. 8.2 Date input block 

 
Fig 8.3 Traffic signal switching between the phases of Sharda chowk 
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Fig 8.4 Traffic signal switching between the phases of jaistambh chowk 

 
Fig 8.5 Traffic signal switching between the phases of Kutchery Chowk 

 

 
Fig 8.6 Traffic signal switching between the phases of Ghadi Chowk 

 
Fig 8.7 Traffic signal switching between the phases of Bhagat Singh Chowk 

 
Fig 8.8 Traffic signal switching between the phases of Telibandha Chowk 
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IX. CONCLUSION : 

 Webster's technique optimizes signal timings, resulting in shorter cycle durations and fewer stoppages. 

 Why Low red time stoppages result in less mental irritation and a lower probability of red light running. 

 By synchronizing the route signal timings, travel time is decreased. 

 When travelling at the design speed of 50 kmph, the timings at each of the six junctions are synchronized. 

 A 39% improvement in travel speed is recorded once synchronization eliminates waits at crossings. 

 There will be no idling of automobiles since there will be no delay. As a result, the idle fuel consumption of traffic flow is 

minimized, resulting in cost savings for transportation users. 

 Because there is no idling, there are fewer gas emissions, demonstrating synchronisation to be an ecologically friendly 

strategy. 

 There would be no traffic congestion even at the narrow junctions of Sharda Chowk and Jaistambh Chowk.  

 The necessity for pedestrian timings was identified at Sharda Chowk and Jaistambh Chowk, for which a 14-second green 

pedestrian time was given. 

 

X. FUTURE SCOPE: 

• The study length chosen provides transportation for a vast community in Raipur, making effective signal design a must. 

• The synchronisation of these significant crossroads will benefit road users not only in terms of time and money, but also in 

terms of safety and avoidance of traffic rule infractions. 

• The designation of signals leads in reduced congestion at junctions and a lower accident rate since the smooth flow of 
traffic is maintained. 

• Drivers will be less annoyed as a consequence of fewer stops, resulting in fewer red light infractions. 

• Changing the stopping and accelerating of cars repeatedly leads in a large amount of fuel consumption and therefore 

increased pollution; this problem will also be mitigated to a larger extent if fewer stops are made. 

 

REFERENCES: 

[1] Haitao Xu , Jing Chen and Jie Xu, “Integration of Model-Based Signal Control and Queue Spillover Control for Urban 

Oversaturated Signalized Intersection” , School of Computer Science and Technology, Hangzhou Dianzi University, 

Hangzhou, China. Published in Hindawi Publishing Volume 2019, Article ID 3149275 in July 2019. 

[2] Payal M Mankar and Dr. M R Vyawahare, “Synchronization of traffic signals system for Nagpur city” , Published in 

International Journal of Advance Research, Ideas and Innovation in Technology, ISSN: 2454-132X, Impact Factor: 4.295, 

Volume - 5, Issue - 4   in 2019. 

[3] Yizhe Wang ,Xiaoguang Yang , Hailun Liang , and Yangdong Liu, “A Review of the Self-Adaptive Traffic Signal Control 

System Based on Future Traffic Environment” , key Laboratory of Road and Traffic Engineering of the Ministry of 
Education, Tongji University, Cao’an Road, Shanghai. Published in Hindawi Journal of Advanced Transportation Volume 

2018, Article ID 1096123 in June 2018. 

[4] Shambhavi S (PES College of Engineering) &Pruthvi Raj U.A (Dayanand Sagar College of Engineering), “Traffic Signal 

Synchronization- A Case Study: Bengaluru Ring Road” , published in International Journal of Engineering Technology 

Science and Research Volume 5, Issue 3 March 2018. 

[5] Mukul Nama , Mr. Nandeshwar Lata and Dr. Bharat Naga, “A Statistical Data Analysis of Road Traffic Accidents in 

Jaipur City”, published in IRJET eISSN:2395-0056, pISSN: 2395-0072, Volume 04, Issue 10 in October 2017. 

[6] Rongrong Tian (Key Laboratory for ITS System Integration and Optimization , Ministry of Public Security, Hefei, China) 

and  Xu Zhang (Henan University of Technology, Zhengzhou, China), “Design and Evaluation of an Adaptive Traffic 

Signal Control System – A Case Study in Hefei, China”, published in  Elsevier B.V in 2017. 

[7] XunLi,Yao Liu and Pengfei Li (College of Electronics and Information, Xi’an Polytechnic University, Xi’an), “An 

Optimization Model of Multi-Intersection Signal Control for Trunk Road under Collaborative Information”,  published 

in Hindawi Journal of Control Science and Engineering Volume 2017, Article ID 2846987 in May 2017. 

[8] Neetesh Kumar Jain (PG student, JIT BorawanKhargone, Madhya Pradesh) and Atul Bhatore (Assistant Professor, JIT 

BorawanKhargone, Madhya Pradesh), “Synchronization of Traffic Signal at Indore City (Radisson Square to Lavkush 

Square)” published in IJSRSET, Volume 3, Issue 3, 2017. 

[9] Amogh A S, Spoorthi Pujari, Shreyank N Gowda & Vijaykumar M Nyamati, “Traffic Timer Synchronization based on 

Congestion”, Bangalore, India in 2016. 

[10] Amit Mishra (Nirma University), Tejas Joshi (Nirma University) and Gulam Jilani (IMU - KC), “Synchronization of 

Traffic Light System for Maximizing Efficiency along Helmet Circle, Sal Junction and Mam Nagar”, published in 

International Journal of Latest Technology in Engineering, Management & Applied Science, Volume 5, Issue 12, 

December 2016. 

[11] Gaurav Dane (Lecturer, Civil Engineering Department, Government Polytechnic College, Sendhwa) and H S Goliya 
(Associate Professor, Dept. of Civil Engineering & Applied Mechanics, Shri GovindramSeksaria Institute of Technology 

and Science, Indore), “Synchronization of Traffic Signals - A Case Study-Mr-10 Road, Indore” published in 

International Journal of Science and Research (IJSR)in 2016. 

[12] David Shinar, MukiBourla, and Liat Kaufman, Ben Gurion University of the Negev, Beer-Sheva, Israel, “Synchronization 

of Traffic Signals as a Means of Reducing Red-Light Running”, Published in Human Factors The Journal of the Human 

Factors and Ergonomics Society · February 2004 DOI: 10.1518/hfes.46.2.367.37342 · Source: PubMed in 2016. 

http://www.ijsdr.org/


ISSN: 2455-2631  September 2022 IJSDR | Volume 7 Issue 9 
 

IJSDR2209030 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  180 

 

[13] R. Vinod Kumar and Pavithra M, Dept. of Civil Engineering, SreeVidyanikethan Engineering College, Tirupati, “Design 

of Traffic Signals at Closely Spaced intersections in Tirupati”, Published in International Journal of Advanced 

Research,Volume 4, Issue 7, ISSN : 2320-5407 in July 2016. 

[14] SanketH.Davara, ME student, Department of Transportation Engineering, AITS, Rajkot and Milan P. Pandya, Assistant 

Professor, Department of Civil Engineering, AITS, Rajkot, “Improvement of Signalized Urban Intersection Through 

Optimization of Signal Timing”, published in Global Research Journal for Engineering, eISSN: 2455-5703 in March 2016. 

[15] A.Albagul, H.Hamed, M.Naji, A.Asseni, A.Zaragoun, Department of Control Engineering Faculty of Electronic 

Technology, Baniwalid, Libya, “Design and Fabrication of a Smart Traffic Light Control System” Published in 

Researchgate Publications in March 2016. 

[16] N. Naveen Kumar, Assistant Professor, Civil Engineering Department, Auroras Engineering College, Telangana, 

India,“Traffic Management of an Urban Road by Designing Coordinated Traffic Signal System”. Published in 

International Journal of Research in Engineering and Technology(IJRET),eISSN:2319-1163|pISSN: 2321-7308,Volume: 0, 

Issue: 02 in February 2016. 

[17] Xiaojian Hu, Jian Lu, Wei Wang and Ye Zhirui, Southeast University, Nanjing, China,“Traffic Signal Synchronization in 

the Saturated High-Density Grid Road Network” Published in Hindawi Publishing Corporation Computational 

Intelligence and Neuroscience Volume 2015. 

[18] Ishant Sharma  and Dr. Pardeep K Gupta, Civil Engineering Department, PEC University Of Technology, India, “Study of 

Automatic Traffic Signal System For Chandigarh” Published in IJESRT, ISSN: 2277-9655, Publication Impact Factor: 

3.785 in 2015. 

[19] S. Siva Gowri Prasad (Assistant Professor, Dept. of Civil Engineering, GMRIT, Rajan, A.P.), Ramesh Surisetty and Suresh 

Kumar (Post Graduate students, Dept. of Civil Engineering, GMRIT, Rajan, A.P.), “A Study on Gap Acceptance of 

Unsignalized intersection under mixed traffic conditions” Published in IJRET, eISSN: 2319-1163, pISSN: 2321-7308, 

Volume 03, Issue 08 in August 2014. 

[20] Dipika Gupta (ME student, Civil Engineering Department, L.D. College of Engineering, Ahmedabad) and V.R. Patel 

(Associate Professor, Civil Engineering Department, GEC, Patan),”Simulation of Pedestrian at Intersection in Urban 

Congested areas”. Published in IJRET eISSN:2319-1163, pISSN: 2321-7308, Volume 03, Issue 05 in May 2014. 

[21] R.R. Singh (Associate professor, Civil Engineering Department, PEC University of Technology,Chandigarh) and Er. 

Gurdeep Singh (Pursuing Post Graduation, Civil Engineering Department, PEC University of Technology,Chandigarh), 

”Study on Pedestrian and Slow moving traffic” Published in IJRET eISSN: 2319-1163, pISSN: 2321-7308, Volume 03, 

Issue 05 in May 2014. 

[22] M.A. Ahmad Rafidi & A.H. Abdul Hamid, University Sains Malaysia, ,“Synchronization of Traffic Light Systems for 

Maximum Efficiency along Jalan Bukit Gambier, Penang, Malaysia” Published in EDP Sciences in 2014. 

[23] Cristina Vilarinho and José Pedro Tavares, Spain, “Real-time traffic signal settings at an isolated signal control 

intersection” Published in Elsevier B.V in 2014. 

[24] Yan Li, Lijie Yu, Siran Tao, and Kuanmin Chen (School of Highway, Chang’an University, The Middle Section of the 

Second Ring Road), Xi’an, China, “Multi-Objective Optimization of Traffic Signal Timing for Oversaturated 

Intersection” . Published in Hindawi Publishing Corporation Volume 2013, Article ID 182643 in December 2013. 

[25] L.Adacher, Roma Tre University, Rome, “A global optimization approach to solve the traffic signal synchronization 

problem”. Published by Elsevier Ltd. Selection in 2012. 

[26] HS Goliya and Nitin Kumar Jain (S.G.S.I.T.S., Indore) Synchronisation of traffic signals, “A Case Study - Eastern Ring 

Road, Indore” . Published in International Journal of Science and Research (IJSR), ISSN: 2231 - 5721, Volume - 1, Issue 

- 2,2012. 

[27] Guido Gentile and Daniele Tiddi (Sapienza University of Rome), “Synchronization of traffic signals through a heuristic 

- modified genetic algorithm with GLTM” . Published in Department of Hydraulics, Transport and Roads, Sapienza 

University of Rome in 2009. 

IRC Codes: 

[1] IRC:106-1990 - Guidelines for Capacity of Urban Roads in Plain Areas 

[2] IRC:SP 041 - Guidelines for the Design of At-Grade Intersections in Rural and Urban Areas 

[3] IRC:SP 044 - Highway Safety Code 

[4] IRC:93-1985 - Guidelines on Design and Installation of Road Traffic Signals  

[5] IRC:SP 55-2014 - Guidelines  on Traffic Management in Work Zones 
[6] IRC:3-1983 - Dimensions and Weights of Road Design Vehicles  

[7] IRC:92-1985 - Guidelines for the Design of Interchanges in Urban   Areas 

 

http://www.ijsdr.org/

	I. Introduction:
	II. LITERETURE REVIEW :
	IV. data calculation:
	V. Phase diagram :
	VI. Synchronization of traffic signal timings:
	VII. Evaluation by Floating Car Method:
	VIII. MATLAB Simulation:
	IX. conclusion :
	 Webster's technique optimizes signal timings, resulting in shorter cycle durations and fewer stoppages.
	 Why Low red time stoppages result in less mental irritation and a lower probability of red light running.
	 By synchronizing the route signal timings, travel time is decreased.
	 When travelling at the design speed of 50 kmph, the timings at each of the six junctions are synchronized.
	 A 39% improvement in travel speed is recorded once synchronization eliminates waits at crossings.
	 There will be no idling of automobiles since there will be no delay. As a result, the idle fuel consumption of traffic flow is minimized, resulting in cost savings for transportation users.
	 Because there is no idling, there are fewer gas emissions, demonstrating synchronisation to be an ecologically friendly strategy.
	 There would be no traffic congestion even at the narrow junctions of Sharda Chowk and Jaistambh Chowk.
	 The necessity for pedestrian timings was identified at Sharda Chowk and Jaistambh Chowk, for which a 14-second green pedestrian time was given.
	X. future scope:
	• The study length chosen provides transportation for a vast community in Raipur, making effective signal design a must.
	• The synchronisation of these significant crossroads will benefit road users not only in terms of time and money, but also in terms of safety and avoidance of traffic rule infractions.
	• The designation of signals leads in reduced congestion at junctions and a lower accident rate since the smooth flow of traffic is maintained.
	• Drivers will be less annoyed as a consequence of fewer stops, resulting in fewer red light infractions.
	• Changing the stopping and accelerating of cars repeatedly leads in a large amount of fuel consumption and therefore increased pollution; this problem will also be mitigated to a larger extent if fewer stops are made.
	References:

