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Abstract— The Density Based Signal Management in Traffic 

System is to solve traffic congestion problem which is a big 

problem in many modern cities and many population face 

these problem. For that, we have designed a framework for a 

dynamic and automatic traffic light control system and 

developed a simulation based model with codes in to help 

build the system. Generally, each traffic light on Smart 

Traffic System an intersection is assigned fixed signal time. 

It is possible to propose dynamic time-based coordination 

schemes where the green signal time of the traffic lights is 

assigned based on the present conditions of traffic. 
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I. INTRODUCTION 

The Density Based Signal Management in Traffic System is 

used in heavy traffic roads and the junction which is based on 

the time as well as the density and the time delay will be 

controlled and density will control by program coded. If the 

traffic density is high on particular side more priority is given 

for that side. The Road Side Unit continuously keeps 

watching density on all sides and the Green signal is given to 

the side on priority basis. The side with next priority level 

follows the first priority level. By using this pattern traffic can 

be cleared without irregularities and time delay though there 

is no traffic on the other side can be avoided. Maximum 

density of traffic will allow traffic with maximum timing 

assigned Minimum density of traffic will allow traffic with 

minimum timing assigned. 

II. OBJECTIVES 

1) To Reduce the Traffic congestion caused due to uneven 

traffic. 

2) To make the traffic light on and off based on the load of 

the traffic. 

3) Detect emergency vehicles and make way for them. 

4) Provide ease to the people travelling on highway. 

III. LITERATURE SURVEY 

Inductive loop detection: An inductive loop is an 

electromagnetic communication or detection system which 

uses a moving magnet to induce anlectric current in a nearby 

wire. Induction loops are used for transmission and reception 

of communication signals, or for detection of metal objects in 

metal detectors or vehicle presence indicators. Inductive loop 

detectors can detect vehicles passing or arriving at a certain 

point, for instance approaching a traffic light or in motorway 

traffic. An insulated, electrically conducting loop is installed 

in the pavement. The main disadvantage of this includes poor 

reliability due to improper connections. 

 Following systems are use till date to detect traffic 

jam. The image processing technique use to control traffic 

jam in Litmus. It is more consistent in detecting vehicle 

presence because it uses actual traffic images. This system 

can be improved with multiple cameras placed along a 

highway having high clarity. This techniques localized 

congestion control, analyzes the congestion build up from the 

starting point to the end point. But it increases the cost 

efficiency as extra cost require for camera with powerful 

equipment to process the captured frames. Also indicate 

traffic on the road alongside camera is placed. The use of 

Radio Frequency Identification tag for traffic control is more 

suitable for traffic detection. The system avoid problems 

generally arises with standard traffic control systems such as 

systems related to image processing and beam interruption 

techniques. In this techniques vehicle having its RFID tag. 

When it comes in the range of RFID reader, it will send the 

signal to the RFID reader. The RFID reader will track how 

many vehicles have passed through for a specific period and 

determine the congestion volume. The main disadvantage is 

that it only helps to find the conjunction but not give 

indication for it. A novel cooperative and distributed Vehicle 

to Vehicle mechanism is the system efficiently detects traffic 

congestion.  

IV. VIDEO ANALYSIS 

Video analysis is a technique used to get information about 

moving objects from video. At its highest level Video 

Analysis provides the capability of automatically analyzing 

video to detect and determine events. It consists of CCTV 

cameras, other sensors, processors and communication unit. 

The traffic is continuously monitored using CCTV camera. In 

order to make sense of this data and turn into information 

logical rules can be created to trigger events based on certain 

scenarios such as “send an alert when an object enters the 

work area and stays there for 2 minutes.” Some of the 

challenges faced are-(I) when deploying video analysis 

technology are intrinsic to the way the technology works. (II) 

this technique can be complicated by environmental issues 

such as rain on the camera lens or windy conditions vibrating 

the camera /pole making 

V. PROPOSED SYSTEM: 

Sensor monitor vehicle density on  lane.Signal time is depend 

on the density of vehicle. If density of vehicle is higher on 

lane then controller set max time of signal. Emergency 

vehicle is detect then controller set time of signal  and change 

light of signal. 
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Fig. 1: Flowchart of smart signal 

VI. FEASIBILITY STUDY 

A. Hardware Feasibility: 

 Arduino.  

 Ultrasonic Sensor. 

 Buzzer. 

 RFID tag. 

 RFID reader. 

 Android Phone 

B. Software Feasibility : 

 Arduino IDE. 

 Embedded c 

VII. SYSTEM ARCHITECTURE 

 
Fig. 2: System Architecture. 

A. Traffic Light Module: 

 Check the traffic on each lane at regular interval. 

 Change signal from green to red if there is no traffic on 

that lane. 

 Change signal from red to green for lane with more 

traffic. 

B. Emergency vehicle Module: 

 Check if any emergency vehicle is coming or not. 

 The emergency vehicles will be provided an RFID Tag. 

 The RFID reader will be placed below the road surface.  

 When any RFID tag will be read by the reader, 

theemergency vehicle will be detected. 

 Recognize the lane in which the vehicle is coming and 

check the signal. 

 If the signal of that lane is red then turn it green making 

the way for the emergency vehicle. 

C. Vehicle density Module: 

 Ultrasonic sensor Monitor density of vehicle. 

 Send signal to controller vehicle density high or low . 

 Controller change light and time of signal. 

VIII. SCOPE 

1) To make the traffic light on and off based on the load of 

the traffic. 

2) To detect the emergency vehicle approaching the signal 

and to make way for it. 

3) Also, if emergency is an ambulance, then the nearby 

hospital will be notified by an alarm            through 

registered phone. 

4) As soon as any emergency vehicle will be detected, the 

buzzer will ring. 

IX. APPLICATION 

 This system will ensure smooth flow of traffic, thus 

avoiding severe traffic jams. 

 Unlike the traditional system, this will work dynamically 

rather than working on the time slots allocated. 

 Preference will be given to emergency vehicles like 

ambulance so that it may reach its destination on time, 

thus saving lives. 

 Smart signals will play a key role in the development of 

cities into smart cities. 

 Since this is a dynamic signal, it will help save a lot of 

time. 

X. CONCLUSION 

Smart signal project is very beneficial to people.In this 

project high density of traffic will allow traffic with long 

timing assigned low  density of traffic will allow traffic with 

short timing assigned. Sensor detect density of vehicle and 

Emergency vehicle and set time. 
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