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ABSTRACT: The paper is designed to develop the ambulance to override the traffic signal while crossing the signal. 

At first, we will learn about how a traffic signal works as we know there are three different colour lights that are at the 

traffic junction. These three colour lights (red, orange and green) are placed in the direction of each junction way. 

When the traffic signal turns red, the vehicles must stop. Vehicles are allowed to turn left at a red light if there is a free 

left sign. Orange light suggests a transition time before the red light turns on. Vehicles must slow down and stop before 

the light turns red .green light means GO. Due to heavy flow of traffic, sometimes ambulances are stuck in traffic 

which could be a life and death circumstances, the patient inside the ambulance might need emergency service of the 

hospital and due to heavy flow of traffic the patient might not reach to the hospital in the expected time which in turn 

could lead to serious health issues or even death. 
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I. INTRODUCTION 
 

We build devices which are placed at 500m from all four sides of the junctions and a different device which are 

placed right beside the signal pole on all four sides of the junctions. There is another device which is placed in all the 

ambulances. So the Devices which are placed at the junctions act as receivers and the devices which are in the 

ambulances act as transmitters. So when there are critical patients in the ambulance, the driver would turn on the 

transmitter from the start of the location, so that at every signal the ambulance goes through the other device which is a 

receiver would receive the signal from the ambulance transmitter and override the signals at the junctions. The way for 

the ambulance is cleared with the green signal, once the ambulance passes through the other receiver which is placed at 

the signal pole, the signals would reset again and go back to its regular shift cycle. Thus ambulance would pass through 

the traffic signals without wasting time which in turn could save and bring out people from going into critical state and 

might save lives. When the transmitter which is placed 500m away from the junction, it overrides the signals and turns 

to green in all directions which means even taking left or right turn so that ambulance would not hesitate to make a 

right or left turn if needed. Thus the ambulances would be hassle free from the traffic junctions in the city. Internet of 

Things is a giant network with connected devices and sensors that gather and this is used to share data about how they 

are used and the environment in which they are operated. IOT is the collection of smart things which transmit and 

receive data in a much secured manner. Sensors are embedded in every physical device. These sensors continuously 
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emit data of the working state of the devices. Sensors are functionally simple devices that convert physical variables 

into electrical signals. Smart sensors are built as IOT components that change the existing variable that is being 

measured into a digital data stream for transmission from one gateway to another. Traffic is generally organized in 

many domains with marked lanes, junctions, intersections, traffic signals, or signs. The main problem is to regulate the 

movements at an intersection. When properly timed and maintained, a traffic signal increases the traffic handling 

capacity of an intersection. In most cases, the intersections are the limit to maximum throughput of the roadway. That 

is, increasing the number of lanes or the speed limit will not have any effect on the overall capacity of the road. The 

only way to increase the number of vehicles that travels safely from one point to another is to increase the efficiency of 

the intersections. Sirens are used function of any traffic signal is to assign right way to allow emergency vehicles such 

as ambulances, police cars, and fire trucks. The traffic analysis in is based on selection of vehicles by photoelectric 

sensors, radio frequency identification and GPS. Adaptive traffic signal control method considers a number of factors 

on traffic to determine green light sequence and the optimal green light length. A siren is a warning device which 

makes a lengthy, loud sound, thus alerting the vehicles on the way. Sirens are integrated into a warning system such 

that it is linked with other warning media. Siren comprises of multiple tones in which each tone has its own meaning 

given to alert the residents of the impending danger. A siren sound in emergency vehicles indicates that the direction in 

which it is approaching. It is done using varying the pitch of the sound. An ambulance is an emergency vehicle to 

provide emergency care to sick or injured people and to get them to hospital. Ambulance is mainly used to transport 

patients between hospitals. The siren sound of the ambulance has an alternative sequence of high frequency and a low 

frequency signal, the sequence of the frequency change is used to be the feature of the sound. They provide easy and 

quick access to health services, particularly out of hours. Thus it is very important for the ambulance to reach the 

destination at correct time. Traffic jams are common due to heavy traffic on road, as a result the emergency vehicles 

like ambulance and fire engines get stuck in traffic. Android mobile can be used to send message to the traffic 

controller using software installed in it. The message is sent through the short message service available in phone to the 

GSM module. Image processing is a widely used method for identifying the lane in which the ambulance is 

approaching. The proposed method will be useful for the ambulance to pass through the traffic junctions without 

waiting, so that they can reach their destination quickly. GPS does not help in recognizing and prioritizing emergency 

vehicles, its main function is to maintain the traffic system. 

 

II. ARCHITECTURE & MODEL 
 

 
 

1. Aim of the this paper 
     Main aim of the paper is to save the life of a person by implementing the Ambulance overriding the traffic signal. 
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2. WORKING MODULES 
Initial Detection of Ambulance Sound: When the ambulance passes by the lane and is at a distance of 120m, 

the sound sensor detects the ambulance by recognising its sound level which is 120dB. Transmitting signal: The 

detected sound is then transmitted by the sound sensor to the traffic controller which is located at the intersection. This 

in turn enables them to change the signal at correct time. Switching the lights at the time of ambulance crossing: The 

traffic light at a particular lane in which the ambulance passes is changed to green and all other lanes are changed to 

red, thus allowing the uninterrupted passage of ambulance. Detecting ambulance sound near traffic pole: When the 

ambulance crosses the lane and reaches the traffic pole, the sound sensor detects the ambulance by recognising its 

frequency. Directing signal after the ambulance crosses: The detected sound is now transmitted by the sound sensor to 

the traffic controller again. This in turn enables them to change the signal. The traffic light at all the lanes meeting at 

the junction is changed back to normal form, thus allowing flow of vehicles in all the lanes. Reverting back the changes 

made: The traffic light is changed to normal form, thus allowing flow of vehicles in all the lanes. 

 

III. RESULT ANALYSIS 
 

The aim of this design is to obtain a highly accurate model for recognising the ambulance by detecting the ultra 

sonic sound at all the lanes. This is deployed by making use of ultra sonic sensor at a distance of 120m and the other 

sensor near the traffic pole. The ultra snic sensor detects the ambulance sound passing the lane at 120m distance. This 

detected sound is sent to the traffic controller.   

 

 
The traffic light at that particular lane is changed to green and all other lanes are changed to red using Arduino 

UNO. After the ambulance crosses the lane, the sensor placed near the traffic pole detects the ambulance sound, and 

concludes that the ambulance has passed and thus sends the message to the traffic controller to change the traffic light 

back to normal at all the lanes. The efficiency of using the sound sensor over other methodof traffic clearance such as 

Image processing, Android, GPS are analysed. The given analysis on traffic signal control for ambulance, travelling a 

distance of 50Km using GPS, image processing, android software and IOT shows that, the average time taken to reach 

the destination using GPS is 30 minutes, image processing is 26 minutes, android software is 22 minutes and IOT is 20 

minutes. Thus, IOT seems to be an efficient way to reduce the delay of ambulance. 

 

IV. DEVELOPMENT OF THE MODEL 
 
One of the first recognizably modern embedded systems was the Apollo Guidance Computer,[citation needed] 

developed ca. 1965 by Charles Stark Draper at the MIT Instrumentation Laboratory. At the project's inception, the 
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Apollo guidance computer was considered the riskiest item in the Apollo project as it employed the then newly 

developed monolithic integrated circuits to reduce the computer's size and weight. 

An early mass-produced embedded system was the Autonetics D-17 guidance computer for the Minuteman 

missile, released in 1961. When the Minuteman II went into production in 1966, the D-17 was replaced with a new 

computer that represented the first high-volume use of integrated circuits. 

 

V. CHARACTERISTICS 
 

Embedded systems are designed to do some specific task, rather than be a general-purpose computer for 

multiple tasks. Some also have real-time performance constraints that must be met, for reasons such as safety and 

usability; others may have low or no performance requirements, allowing the system hardware to be simplified to 

reduce costs. 

Embedded systems are not always standalone devices. Many embedded systems consist of small parts within a 

larger device that serves a more general purpose. For example, the Gibson Robot Guitar features an embedded system 

for tuning the strings, but the overall purpose of the Robot Guitar is, of course, to play music. Similarly, an embedded 

system in an automobile provides a specific function as a subsystem of the car itself. 

 

1. Advantages 
 

 The main goal of this project is that we can save a life. 

 Ambulances can be traffic tension free even in the busiest cities. 

 It would develop smooth moving traffic even without a cop being at the junctions. 

 Ambulance can drive fast even in the signals, so that it can reach the hospital in time. 

 

2. Disadvantages 
• If a Ambulance is coming from one side of the junction, people on the other junctions have to wait till the 

ambulance goes. 

• If Ambulance is coming from once junction, the junction that has green signal when it turns red, will have to 

understand and wait for the ambulance to go. 

 

VI. FUTURE SCOPE 
 

Particularly we think that by displaying the data on LCD, people can know the upcoming Ambulance and give the 

way for the same. 
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