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ABSTRACT: Nowadays the road accidents in modern urban areas are increased to uncertain level. The loss of human life
due to accident is to be avoided. Traffic congestion and tidal flow are major facts that cause delay to ambulance. To bar loss
of human life due to accidents we introduce a scheme called ITLS (Intelligent Traffic Light system). The main theme behind
this scheme is to provide a smooth flow for the emergency vehicles like ambulance to reach the hospitals in time and thus
minimizing the delay caused by traffic congestion. The idea behind this scheme is to implement ITLS which would control
mechanically the traffic lights in the path of the ambulance. The ambulance is controlled by the control unit which furnishes
adequate route to the ambulance and also controls the traffic light according to the ambulance location and thus reaching
the hospital safely. The controller identifies the location of the accident spot through the sensor systems in the vehicle which
determined the accident and thus the controller walks through the ambulance to the spot. This scheme is fully automated,
thus it finds the accident spot, controls the traffic lights, helping to reach the hospital in time.
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l. INTRODUCTION
Nowadays Wireless Sensor Networks (WSN) has been applied in various domains like weather monitoring,
military, home automation, health care monitoring, security and safety etc. or in a nut shell one can say wireless sensor
network can be applied in most of the domains [1], [7]. Traffic Signal System or traffic monitoring is a vast domain
where WSN can be applied to gather information about the incoming flow of traffic, traffic load on a particular road,
traffic load at particular period of time (peak hours) and in vehicle prioritization. WSN installed along a road can be
utilized to control the traffic load on roads and at traffic intersections [5], [9].

The sensor nodes that are to be deployed along the road are small in size and have low energy consumption
[2], [3]. These sensors run on both battery power as well as solar energy. They have the capability to draw solar energy
so that they can use sunlight for functioning in bright and sunny condition and the battery power for functioning at
night or in cloudy or foggy condition. Sensors used in the Wireless Sensor Network for traffic signal systems are
mainly of two types: i) Intrusive type and ii) Non-Intrusive type [4], [8]. i) Intrusive types of sensor are kept under the
road and sense the traffic waiting at the signal. This type of sensor has the same working principle as that of a metal
detector. ii) Non-Intrusive types of sensor is fitted on the road. The installation of this type of sensor is easy as no
cutting of road is needed to be done. Non-intrusive sensor includes acoustic sensors or video image processors to detect
the presence of vehicles waiting at the traffic intersection. Although Intrusive sensors are very effective still Non-
intrusive sensors are preferred over Intrusive sensors as they are cost-effective, easy to install, immune to natural
corrosion and degradation [6],[10].

1. PROPOSED SYSTEM

In proposed system if a vehicle has met accidents, immediately an alert message with the location coordinates
is sent to the Control center. From the control center, a message is sent to the nearby ambulance. Also signal is
transmitted to all the signals in between ambulance and vehicle location to provide RF communication between
ambulance and traffic section. The vehicle accident observed using vibration sensor and in the control section it is
received by the microcontroller and then the nearby ambulance is received from the PC and controller sends the
message to the ambulance. The signal to Traffic signal section is transmitted through RF communication. Also if any
fire occurs, it is detected using fire sensor and an alarm message is directly sent to the fire station.
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. BLOCK DIAGRAMS

A. Block Diagram Of Vehicle Unit
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Fig.1 Block diagram of vehicle unit

If a vehicle has met accident, vibration sensor or fire sensor gives the electric signal to microcontroller through
signal conditioner. Then GPS provides latitude and longitude information about vehicle location to control section
through GSM.

B. Block Diagram Of Ambulance/Control Unit
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Fig.2 Block Diagram of Ambulance/Control Unit
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In control section GSM modem receives message about accident and send it to PC. PC identifies the nearest
ambulance and ambulance is instructed to pick up the patient. Control section transmits the control signal to all the
signals in between ambulance and vehicle by RF transmission.

C. Block Diagram Of Traffic Unit
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Fig.3 Block Diagram Of traffic unit

Whenever the ambulance reaches near to the traffic signal(approximately 100m), the traffic signal will be
made to green through RF communication. Thereby the ambulance is recommended to reach the hospital in time.

V. SYSTEM IMPLEMENTATION
Our system consists of three main units, which coordinates with each other and makes sure that ambulance
reaches the hospital without any time lag. Thus our system is divided into following three units,
e The Vehicle Unit
e The Ambulance/control Unit
e  Traffic unit

A. Vehicle unit
The vehicle unit installed in the vehicle senses the accident and sends the location of the accident to the
controller. According to our system, every vehicle should have a vehicle unit. The vehicle unit consists of a

vibration sensor, controller, siren, a user interface, GPS system and a GSM module. The vibration sensor used in the
vehicle will continuously sense for any large scale vibration in the vehicle [1]. The sensed data is given to the controller
GPS SYSTEM inside the vehicle. The GPS SYSTEM finds out the current position of the vehicle (latitude and the
longitude) which is the location of the accident spot and gives that data to the GSM MODULE. The GSM MODULE
sends this data to the control unit whose GSM number is already there in the module as an emergency number

B. Ambulance unit
The controller finds the nearest ambulance to the accident spot and also the shortest path between the
ambulance, accident spot and the nearest hospital. The controller then sends this path to the ambulance. Also using this
information the controller controls all the traffic signals in the path of ambulance and makes it ready to provide free
path to ambulance, which ensures that the ambulance reaches the hospital without delay. At the same time, the
ambulance unit turns ON the RF transmitter. This will lead to communicate with the traffic section.
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C. Traffic unit
Whenever traffic signal section receives the information about accident, the RF receiver in this
section is turned ON to search for ambulance nearing the traffic signal. Whenever the ambulance reaches

near to the traffic signal(approximately 100m), the traffic signal will be made to green through RF communication.
Thereby the ambulance is recommended to reach the hospital in time

V.  SIMULATION RESULTS
Automatic Accident Detection and Ambulance Rescue with Intelligent Traffic Light System is simulated using
PROTEUS SOFTWARE and their results are presented here. The circuit model of the above system is shown and sensors
are connected to measure output result.

A. Normal Condition
In normal condition the vibration sensor and fire sensor value will be less than the preset value.
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Fig.4 Normal Condition
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Mt
B. Accident condition

If a vehicle has met accident, vibration sensor gives the electric signal to microcontroller through signal
conditioner. Then GPS provides latitude and longitude information about vehicle location to control section

through GSM.
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Fig.5 Accident Condition

C. Fired condition

If a vehicle has met accident, fire sensor gives the electric signal to microcontroller through signal conditioner.
Then GPS provides latitude and longitude information about vehicle location to control section through GSM
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Fig.6 Fired Condition
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D. Before amulance reaching traffic signal
Before ambulance reaching the traffic signal junction, the signal will be red. Control section transmits the

control signal to all the signals in between ambulance and vehicle by RF transmission.
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Fig.7 Before Amulance Reaching Traffic Signal

E. After amulance reaching traffic signal

After ambulance reaching the traffic signal junction the signal will turn into green with the help of the RF
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Fig.8 After Amulance Reaching Traffic Signal
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VI.  CONCLUSION
In this paper, a novel idea is proposed for controlling the traffic signals in favor of ambulances during the
accidents. With this system the ambulance can be maneuvered from the ITLS can be proved to be effectual to control
not only ambulance but also authoritative vehicles. Thus ITLS if implemented in countries with large population like
INDIA can produce better results. The ITLS is more accurate with no loss of time. But there may be a delay caused
because of GSM messages since it is a queue based technique, which can be reduced by giving more priority to the
messages communicated through the controller.

ACKNOWLEDGEMENT
| articulated my gratitude to Prof.Dr.S. ARUMUGAM, Head of the Department of Electrical and electronics
engineering who had thought as the way to do a successful project and without whose constant encouragement and
whole idea, the project would not have been possible. | wish to express my sincere thanks to our project co-coordinator
Mr.V.NANDAGOPAL, Assistant Professor who had helped me lot and has given valuable suggestion, which made me
to accomplish this project in very successful and next way.

REFERENCES

[1]. Wang wei, fan hanbo, traffic accident Automatic detection and remote alarm Device

[2]. Zhaosheng yang. Study on the schemes of Traffic signal timing for priority vehicles Based on navigation system, 2000.

[3]. Xiaolin lu, develop web gis based Intelligent transportation application Systems with web service technology, Proceedings of international
conference on its telecommunications, 2006.

[4]. Katsunori tawara, naoto mukai, traffic Signal control by using traffic Congestion prediction based on Pheromone model, proceedings of
22" International conference on tools with Artificial intelligence, 2010.

[5]. Malik Tubaishat, Qi Qi, Yi Shang, Hongchi Shi “Wireless Sensor-Based Traffic Light Control” IEEE CCNC 2008 proceedings 1-4244-
1457-1/08

[6]. Qingfeng Huang and Ying Zhang. “Dynamic balancing of push and pull in a distributed traffic information system.” In IEEE Consumer
Communications and Networking Conference (CCNC 2007), 2007.

[7]. Jianhou Gan, Lingyun Yuan, Zhongqi Sheng and Tianwei Xu, “Construction and Implementation of an Integrated WSID Traffic
Monitoring Network System”, Proc. 21st annual international conference on Chinese control and decision conference, 2009, pp. 4726-
4731.

[8]. Xu Li, Wei Shu, Minglu Li, Hong-Yu Huang, Pei-En Luo, Min-You Wu, “Performance Evaluation of Vehicle-Based Mobile Sensor
Networks for Traffic Monitoring” IEEE transactions on vehicular technology, May 2009, vol. 58, no. 4, pp. 1647-1653.

[9]. Ben-Jye Chang, Bo-Jhang Huang and Ying-Hsin Liang, “Wireless Sensor Network-based Adaptive Vehicle Navigation in Multihop-
Relay WiMAX Networks”, Proc. 22nd International Conference on Advanced Information Networking and Applications (AINA), 2008,
pp. 56-63.

[10]. Sensor node information available via www at en.wikipedia.org/wiki/Traffic_light_control_and_coordination.

BIOGRAPHY

Mr.S.lyyappan has completed B.E (Electronics and instrumentation Engineering) in 2011 from
Arunai Engineering College, Anna university, Chennai, India and currently pursuing M.E
(Embedded System Technologies) in Ganadipathy Tulsi’s Jain Engineering College, Anna
university, Chennai, India.

Copyright to IJAREEIE WWW.ijareeie.com 1325


http://www.ijareeie.com/

