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Abstract— The Rapid growth in technology and 

infrastructure over the past few decades has made our lives 

easier. With the advent of technology, the number of 

accidents and traffic hazards have also increased to a greater 

extent which causes huge loss of life and property and this is 

because of the poor emergency facilities. On road accident is 

actually a major issue of concern and in fact, speed is one of 

the basic reasons for these vehicle accidents. Timely accident 

detection and taking immediate action such as informing a 

hospital or a police station about the accident plays a vital role 

in human safety and road traffic management. Even though it 

is required for Emergency Vehicles (EV) to reach its 

destination as soon as possible, but due to congested traffic 

and time lag in giving them enough priority to pass through 

the traffic signal causes delays, putting human life at a higher 

risk. To enhance the level of supervision and administration 

for load transport vehicles, particularly trucks which are 

carrying coal it is vital to create transport vehicles remote 

observing module. The cloud will be continuously waiting for 

the information from the system which should record position 

of the vehicle. The cloud contains the information about 

speed and position of the vehicle. The intelligent traffic light 

controller that was introduced to saves the waiting time and 

avoids the traffic load. With an embedded sensor network 

technology, the congestion road is detected and managed 

accordingly with controllers. In these days the Wireless 

Sensor Networks (WSN) will be applied in different areas 

like health care monitoring, weather monitoring, home 

automation, military, safety and security and so on. Global 

positioning system (GPS) is used by the satellite based 

navigation, which is used to receive and send the signals and 

it will serve the client with required data. The cloud will send 

the exact location and position of the vehicle to ambulance 

through the mail. With the help of GPS and cloud vehicle is 

traced. The RF Transmitter and RF Receiver is used for 

ambulance rescue near signal.  
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I. INTRODUCTION 

Human life is a valuable asset for a country. Accidents and 

Medical emergencies such as fire, road accidents, heart 

attacks. etc. occur every day. On road accident is a major 

issue of concern. Even with all modern developments in the 

field of vehicle design, road lane design and management, 

accidents do occur. Despite many efforts taken by different 

governmental and non-governmental organizations all 

around the world by various programs to aware against 

careless driving, yet accidents are taking place every now and 

then. Every year the lives of more than 1.25 million people 

are cut short as a result of a road traffic crash. Between 20 

and 50 million more people suffer non-fatal injuries, with 

many incurring a disability as a result of their injury. 

 
Fig. 1: Survey on Road Accident detection 

In India, due to improper road facilities in places like 

hilly areas, plateaus, etc. accidents are more and deaths are 

more. The high demand of automobiles has also increased the 

traffic hazards and the road accidents. Life of the people is 

under high risk. This is because of the lack of best emergency 

facilities available in our country. One of the major factors 

that is increasing this number is the delay in reporting of the 

crashes to emergency centres like near-by police stations and 

health care centres. An efficient automatic accident detection 

system with an automatic notification to the emergency 

service with the accident location is a prime need to save the 

precious human life. 

There are two ways to secure the vehicles which are 

on the street and off the street where as if there should arise 

an occurrence of on street one need to think about the accident 

and in the event of off the street vehicle robberies are 

controlled. At present the different vehicles systems are 

accident detection using CCTV camera and GPS receiver [1], 

accident detection using pressure sensor and radio frequency 

[2], accident detection using video concept [3], accident 

detection by using GPS and vehicle speed [4] etc. so forth are 

inclined to have false alert furthermore not all that viable. 

Author in paper [1] proposed that CCTV and GPS based 

accident envelops the GSM module to send the accident 

spot’s latitude and longitude. These values of latitude and 

longitude to the client could conceivably comprehended GPS 

information but which comes about no utilization. Author in 

paper [2] proposed “radio frequency” based system in which 

accidents can be detected which is kept to a specific district 

just where in the event that it is out of reach then it is 

unrealistic to identify the vehicle. Author in paper [3] 

proposed an accident detection system using video based 

which is by all accounts complex. Likewise, in paper [4] 

author recommended a velocity based calculation which 

appears to have false caution whenever a sudden brake is 
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connected. Subsequently there is prerequisite to build up a 

system with very less false alert and area determining system 

so anybody can see effortlessly where the vehicle is found. 

By solving these disadvantages, this project presents another 

system with various calculation that sense accident with s 

gyroscope sensor and in the meantime it shows the area name 

concept. Gyroscope sensors are used in order to detect the 

accident using tilt angle which will decrease the false alarm. 

This kind of system is more valuable and successfully 

pertinent for created urban areas where the security is 

profoundly sensitive. The ambulance rescue system is used to 

avoid the traffic congestion where the accident location is 

sent to the ambulance using cloud. The RF Receiver in the 

traffic unit will receives the data from the RF Transmitter in 

ambulance and hence the delay to reach the hospital can be 

reduced. 

The scope and importance of this project is to design 

and develop the accident detection and intelligent navigation 

system that can give a yield of the data for example, position 

(latitude and longitude) and time using the GPS receiver. This 

system is portioned into three major parts, the initial part, the 

raspberry pi and GPS paring. The second segment, the 

raspberry pi and cloud integration. The third part is data 

transfer between RF transmitter and RF receiver. 

For the initial segment, paring between the raspberry 

pi and GPS is mainly focused. In this segment, to understand 

the operation of GPS the (NMEA) command set will be used. 

It is very important to understand the operation of the 

raspberry pi to integrate with the GPS receiver. Raspberry pi 

coding is done by using python language. In the second 

segment, the GPS, raspberry pi and cloud integration is done. 

Study about the IOT is very important in this section. This 

segment is important to transfer the GPS data to the raspberry 

pi. The third part will be data transformation between RF 

transmitter and RF receiver. The study on the how RF 

transmitter and RF receiver works will be conduct to 

understand its operation. 

The IaaS is the last layer of the stack. The cloud 

service is the fundamental building blocks of IaaS. IaaS is 

made up of scalable evaluate resources and highly strung, 

network capability and cloud storage are complimented 

which are metered, self-changeable later and it is present 

based on the demand. The cloud servers and related resources 

are offered by IaaS providers through API or dash board. The 

direct access to the storage and servers are provided for IaaS 

customers, the scalability in higher order will gain the access 

even if they have just a traditional service. IaaS users can 

provide a source for third party and the imaginary information 

centre can also be constructed and same technology will 

allow to access to the user. It does not require any investment 

on the process of determining the production capacity needed 

by an organization to meet changing demands for its products 

and management for resource capability. 

IaaS is able to change easily according to the 

situation by using cloud computing model and permits for 

automated deployment of servers, processing power, storage, 

and networking. When compare to PaaS or SaaS services 

users, the IaaS user have true control on infrastructure. The 

deployment and development of PaaS and deployment of 

SaaS, and web applications are the important uses of IaaS. 

There are plenty of providers ready to provide IaaS such as 

Navisite, exoscale, and Soft layer reach their own special 

value service and proposition. Brokerage services provided 

by Compute Next for IaaS, that is way you have to take care 

when selecting a IaaS providers needed for the application. 

From single API 20 cloud providers can access so that 

compare the performance and cost over the third party to get 

a best fit and construct without struck in single platform. 

It is very unsafe for Emergency Vehicles (EV) [5] to 

wait near the traffic intersection for green signal. It needs to 

reach its destination as fast as possible. Even though 

emergency vehicles have higher priority on the road, but still 

at the traffic signal there is a lag to give enough priority to 

pass through the signal. Sometimes they need to wait for the 

signal to favor them in a congested traffic or they may have 

to take part in dangerous movement which may result in 

collision. The better way to reduce the waiting time of such 

vehicles is by making the traffic signal green for providing 

easy pass through. So that the safety of other vehicles is also 

taken care. 

Even though the occurrence of such an emergency 

is less but there is a need to consider such a type of situation 

which will add intelligence to the current flow of operation of 

the signal. One way is to control the light by detecting this 

kind of situation. That is called preemption of traffic signal. 

Traffic preemption devices are implemented in a variety of 

ways such as acoustic devices, line of sight, and localized 

radio signals. 

 
Fig. 2: Emergency Vehicle pre-empting traffic light. 

Acoustic Systems use audio sensors to detect the 

pattern of waves from the siren of an emergency vehicle. An 

example of an audio sensor is shown in Fig 1. Such a system 

can either be used independently or it can also be used 

together with another system. Disadvantage of this system is 

that traffic preemption can be easily triggered in the wrong 

direction or at the wrong intersection as sound waves are 

reflected and traverse in all directions. Another disadvantage 

is the non-uniformity of waves emitted from different sirens. 

A malicious illegal preemption can easily be triggered by 

simulating the audio of a siren. The hardware for sensors and 

extra circuitry at each intersection is an additional burden [6]. 

https://marketplace.computenext.com/providers/navisite.html
https://marketplace.computenext.com/providers/exoscale.html
https://marketplace.computenext.com/providers/softlayer.html
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Fig. 3: Acoustic sensors installed at a Traffic Insertion. 

Line-of-Sight traffic signal preemption systems emit 

a fine beam of infrared towards traffic lights in front of the 

vehicle. Sensors at the intersection (depicted in Fig. 2) detect 

the beam and change traffic lights accordingly to provide 

right-of-way to the emergency vehicle. A visible range strobe 

light may also be used in some cases. Obstructions to the line-

of-sight, pollutants and other atmospheric conditions 

contribute to poor preemption. As with acoustic systems, the 

cost of additional hardware in both the ambulance and the 

intersection is high. The system is insecure and hardware to 

trigger preemption illegally can be easily forged [6]. 

 
Fig. 4: Light-based emitters installed on an Ambulance 

Radio-based traffic-preemption systems use radio 

signals to trigger preemption. This overcomes most of the 

disadvantages of Line-of-sight and Acoustic systems. Radio-

signals are not blocked by visual obstructions, lighting or 

weather conditions. However additional hardware is still a 

major expense [6]. 

Technology has become the solution to many 

longstanding problems, and while current technologies may 

be effective, it is far from fully addressing the hug, complex, 

difficult and challenging tasks associated with disaster 

missions and risky intervention. The challenge is in finding 

creative, reliable and applicable technical solutions in such 

highly constrained and uncertain environment. In addition, it 

is necessary to overcome constrains on resources by 

developing innovative, cost effective and practical 

technology. Robotics can play important intelligent and 

technological roles that support first response equipment in 

harsh and dangerous environments while replacing rescue 

personnel from entering unreachable or unsafe places. 

Robotics solutions that are well adapted to local conditions of 

unstructured and unknown environment can greatly improve 

safety and security of personnel as well as work efficiency, 

productivity and flexibility. Solving and fulfilling the needs 

of such tasks presents challenges in robotic mechanical 

structure and mobility, sensors and sensor fusion, 

autonomous and semi-autonomous control, planning and 

navigation, and machine intelligence. 

With soaring fuel, upkeep and protection costs have 

turned into an acknowledged lifestyle for proprietors and 

directors in the administration, conveyance and 

transportation commercial enterprises. The uplifting news is 

light toward the end of that long, dull, fiscally exhausting 

passage. In any case, technology has dependably made option 

pathway for organizations. Technology help can altogether 

decrease fuel and upkeep expenses, and expand efficiency. 

For over 10 years, vehicle tracking system using GPS have 

turned out to be powerful in deciding the exact area of a 

vehicle or resource. GPS tracking system uses an 

arrangement of satellites circling the earth to locate a rough 

situation of the beneficiary inside a couple meters of its 

genuine area. With different installation options the system 

ranges will be from the battery worked following key, 

passive, active or the real time systems, to the highly 

sensitive. Both are intended to improve fleet productivity and 

benefit by observing driver area and velocity. Uninvolved 

GPS tracking implies that the GPS will store all area data to 

be gotten to or downloaded at a later time. Passive tracking 

system are for the most part constrained to vehicle tracking 

just and are helpful to people and organizations which 

commonly don't have to view data progressively. Constant 

GPS utilize remote systems that precisely decide the definite 

area of a vehicle. The client quickly gets area information 

from GPS while the vehicle is still in movement. Continuous 

system is broadly utilized by organizations who wish to 

screen fleet vehicles and different resources. 

Our proposed system sends pre-emption messages 

to the traffic signal unit whenever an Emergency Vehicle [5] 

is approaching. So, these signals interrupt the normal 

operation of the traffic light and make it green for the 

Emergency Vehicle. It is a type of Vehicle-to-Infrastructure 

(V2I) communication. This system uses GPS method to get 

the location data and employs ZigBee for communicating 

efficiently with the intersection module. There is no 

requirement of Line-of-Sight employed in infrared based pre-

emption methods. Also it eliminates the false trigger 

occurring in sound (siren) based method due to noise and 

fading. Using this approach, it is possible to serve multiple 

emergency vehicles reaching the traffic intersection 

according to their distance from the intersection and 

accurately taking the decision to turn the signal green for the 

vehicle. There is no involvement of driver of the EV in 

anyway, it is fully autonomous and it can be used as a part of 

ITS. 

II. LITERATURE SURVEY 

Many researchers carried out their studies on accident 

detection system. Traditional traffic accident prediction uses 
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long-term traffic data such as annual average daily traffic and 

hourly volume. In contrast to traditional traffic accident 

prediction, real-time traffic accident prediction relates 

accident occurrences to real-time traffic data obtained from 

various detectors such as induction loops, infrared detector, 

camera etc. 

Abid et al. [2] portrays that there were 33,000 

causalities in 2009 and because of motor vehicle crashes there 

are 2.2 million unique wounds in the United States. These 

accidents affect the general public monetarily and acquire a 

yearly gauge expense of $230 billion dollars. Each and every 

individual spent $750 dollars in USA. In addition, the 

roadway congestion will cost $78 billion yearly. 

Olariu and Eltoweissy et.al. [7] Portrays an 

inventive and powerful thought of including Mobile Ad-hoc 

Networks (MANET) for road and roadway correspondences 

utilizing forefront innovative progressions known as Vehicle 

Ad-hoc Networks (VANET). The VANET utilizes a 

combination of Vehicle-to-Infrastructure (V2I) and Vehicle-

to-Vehicle (V2V) communications, for driver notification in 

advance of traffic events. In V2V frameworks, every vehicle 

is in charge of inducing the nearness of an occurrence in light 

of reports from different vehicles. This system will prompt all 

around sorted out security assaults by checking wrong 

inductions, which deliver greater possibility and a more 

congestion probability of severe hazards. 

So far, to take care of this security issue, quite a bit 

of work had been finished up by Aijaz et al. [3], S. Bilal et al. 

[21], Lochert et al. [16], and Yan et al. [10] concluded the 

essential application zones in which the VANETs were 

stressed for cooperative driving, collision avoidance, 

emergency alerts, traffic status reports and other applications. 

The late quick meeting of VANET and Intelligent 

Transportation System (ITS) prompting the appearance of 

Intelligent Vehicular Networks can at last change our driving 

by ubiquitous computing environment, building a secure, 

safe, and healthy. 

Olariu et al. [1] proposed characterized Cloud 

Computing Vehicular system as "A gathering of generally 

independent vehicles whose corporate processing, detecting, 

correspondence and physical assets can be composed and 

progressively assigned to approved clients." The idea of 

Vehicular Cloud (VC) is a further stride to collect the 

situational and computational awareness of drivers out in the 

open and the more noteworthy part of the populace. A 

definitive center of the VC for offer an interest answers for 

capricious occasions in a proactive manner. 

Haisong Chen et al. [8] portrays about an accident 

detection using GPS, GSM and ARM. The vehicle state is 

transmitted and received by this proposed system and other 

requirements of the user upon the occurrence of the accident 

to the hospital. The system centres to achieve the scene of 

collision in the first run through, and acquire treatment time 

for the collision harmed, subsequently bringing down the 

accident mortality, furthermore lessening episodes affecting 

time on the activity. 

Prashanath Mohan et al. [6] introduced a system 

which a performs rich detecting by piggy backing on 

advanced mobile phones that clients convey with them. The 

detecting segment utilizes the GSM radio, GPS, microphone, 

and/or accelerometer sensors to identify bumps, potholes, 

honking and braking. The paper likewise addresses a few 

difficulties, for example, localization in the energy efficient 

way, arbitrary orientation and honk detection. 

Sangita N Gujar et al. [12] introduced a ready 

administration system to screen velocity of a vehicle and 

recognize accident utilizing GPS receiver. Through this 

proposed microcontroller model, it screens rate of a vehicle, 

contrasts and the past velocity consistently and accept event 

of collision if vehicle rate is beneath the predefined speed. 

Accident area is obtained from GPS alongside time and 

therefore opportune help to important human life can be 

provided. 

Xu Li et al. [4] MSN for Activity Observing has two 

sort of algorithms: 1) Linked based, and 2) Vehicle based. In 

linked based system algorithm the pair of sensors are used in 

the link one at the beginning stage and other at the completion 

stage which is the best traffic status reflect of that link. In 

opposite the vehicle based algorithms utilizes each accessible 

information pair for the consideration of all the connections 

set out by them to compute a normal speed of traffic. Along 

these lines, the sensors integrated to a vehicle it can move 

across many links and corresponding more roads. The 

outcome assembled can be precise yet having sensors in every 

one of the vehicles furthermore on every one of the streets is 

expensive particularly when we are thinking about a 

monetarily poor nation like India. 

Faisal Aet al. [9] introduced a traffic control model, 

taking into account the remote sensor system and a cautioning 

system for the red light intersection situation to alarm drivers 

on different sides to spare their lives. This system depends on 

the line length of the vehicles on the activity lights. This 

model also represents the 4 simulation models of different 

parts of world are uses this model. The complete results are 

shown in the form of vehicles which are not served for the 

first time. 

Harpal Singh et al. [5] expresses that, the traffic 

administration is the basic issue of the street. Traffic lights 

assume a vital part in traffic management. Current traffic 

lights take after the foreordained grouping. Predetermined 

sequence traffic lights are known as static traffic lights. The 

traffic lights in the road are not skilled to tally the quantity of 

vehicles and the need of the vehicles on crossing point. 

Accordingly, even if none of the vehicles are there in the 

opposite these vehicles should wait in traffic signal junction. 

Some of the vehicles like Fire Brigade and Emergency 

vehicle are additionally stuck in the traffic signal and should 

waste their precious time. 

Yogita Jadhav et al. [11] portrays in his learn about 

the car restriction system using GSM and GPS services. The 

system licenses confinement of the car and transmits the 

status and position of the car to the proprietor on his cellular 

telephone as a (SMS) short message at his solicitation. This 

writing has some shortcoming as scientist in some spots 

where there is no procurement of GSM systems it is 

troublesome for correspondence additionally did not say 

more required data of the propelled vehicle security 

framework with robbery control and collision notice and its 

quality burglary control through GSM short message benefit 

and sends area as longitude and latitude. 

Zhang Wen et al. [13] has appeared in their study 

about the vehicle position, the proprietor sends a solicitation 
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through SMS. SMS is sent through the GSM model from the 

device which is integrated by Spartan processor. The 

processor sends order to a GPS in the gadget. The GPS 

module reacts with directions of the vehicle position. This 

position (latitude and longitude) is sent to the client as a SMS 

to the client with time, date, longitude and latitude positions. 

TANG shuming et al. [15] proposed that CCTV and GPS 

based accident envelops GSM module to send the latitude and 

longitude of the collision occurred spot. The value of latitude 

and longitude to the client could conceivably comprehended 

GPS information but which comes about no utilization. 

Hu Rufua et al. [14] proposed “radio frequency” 

based system in which accidents can be detected which is 

kept to a specific district just where in the event that it is out 

of reach then it is unrealistic to identify the vehicle. Rajesh 

Kannan Megalingam et al. [17] proposed an accident 

detection system using video based which is by all accounts 

complex. Md. Syed ul Amin et al. [19] author recommended 

a velocity based calculation which appears to have false 

caution whenever a sudden brake is connected. Subsequently 

there is prerequisite to build up a system with very less false 

alert and area determining system so anybody can see 

effortlessly where the vehicle is found. C.Vidya Lakshmi et 

al. [18] proposed the deceleration/acceleration, threshold of 

the hit and roll-over are detected by MEMS sensor. For the 

ambulance rescue the gsm model used with a RF transmitter 

in ambulance and RF receiver in signal unit. P. Arunmozhi1et 

al. [20] For GSM module the signal is very important if there 

is no signal then the GSM module will not work properly. 

This implies there could be no entrance to correspondence, 

which makes GSM modules not totally solid. In conclusion, 

the Dijkstra's Algorithm was introduced by numerous papers 

to make salvage administrations achieve the collision spot. 

III. METHODOLOGY 

The architecture consists of four major units which act as the 

backbone for system namely Vehicle module, ambulance 

module, cloud database, and traffic control systems. The 

block diagram of accident detection and intelligent navigation 

system for emergency vehicle is as shown in fig 5. 

1) Vehicle Module: This system has gyroscope sensor 

along with GPS module which are integrated in car. 

Whenever accident occurs GPS traces the current 

position (latitude and longitude). The latitude and 

longitude of the accident spot is sent to cloud which 

informs about the accident to the ambulance and the 

hospital through mail. 

2) Ambulance Module: Emergency vehicles are equipped 

with LCD display and RF transmitter. Cloud sends the 

latitude and longitude to the raspberry pi through the 

mail. The control signal is transmitted by the control 

section to all of the signals between the ambulance and 

the vehicles by the RF transmission. 

 
Fig. 5: Block diagram for accident detection and intelligent 

navigation system for emergency vehicle. 

3) Cloud Database: The cloud storage stores all the 

information about the blood groups and their contact list. 

This storage plays a central role in the emergency 

response and it is used to communicate between the 

vehicle unit and ambulance unit through mail. 

4) Traffic Control Systems: The RF receiver will receive 

the data from RF transmitter in ambulance nearing the 

traffic signal. It Controls the traffic signal automatically 

with the help of RF module. Whenever the emergency 

vehicle reaches near to the traffic signal (approximately 

100m), the traffic signal will be made of green via RF 

communication. Thereby the ambulance is 

recommended to attain the hospital without delay. 

IV. HARDWARE IMPLEMENTATION OF THE SYSTEM 

A. Raspberry Pi 2, Model B 

 
Fig. 6: Raspberry pi board. 

As compared to the previous models the raspberry pi 

processing capacity is 6 times more. This second era 

Raspberry Pi has an updated Broadcom BCM2836 processor, 
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which is an intense ARM Cortex-A7 based quad-core 

processor that keeps running at 900MHz. The Raspberry Pi 

Board is as shown in figure 6. 

The pin diagram for Raspberry Pi is as shown in a 

figure 7. There are 40 pins in Raspberry Pi in which 4 pins 

are used for power supply (2 pins are for 5v and other 2pins 

are for 3.3v). 8 pins are provided for ground connections. 4 

pins are used for 2C connection and 6 pins are used as general 

purpose input output pin. 

 
Fig. 7: Pin diagram for raspberry pi 

B. Arduino Uno 

 
Fig. 8: Arduino board 

Figure 8 shows the Arduino board which contains a 

microcontroller (ATmega328) in it. 

GPS contains 24 satellites in which coded data are 

transmitted. For every regular interval the satellite will starts 

rotation over the earth in one time. Keeping in mind the end 

goal to give the data about speed, time and so on… GPS 

module is as shown in the figure 4.4. and GPS help us 

recognize the separation between two better places on this 

earth and it will demonstrate the course to achieve the 

required destination. 

C. Global Positioning System 

 
Fig. 9: GPS module 

The GPS contains three different segments they are: 

1) Space segment 

2) Control segment 

3) User segment 

The space segment contains 24 satellites these 

satellites will rotate around the earth at 12000 miles. The 

satellites are put in the circles henceforth the GPS in the earth 

will get the sign from the distinctive satellites no less than 

four satellites in a specific time. At the point when satellites 

transmit data and every satellite in the earth have an alternate 

code and it likewise transmit data at various frequencies so 

that GPS can segregate with the diverse signal got by the 

distinctive satellites. This condition will ascertain the time 

taken to venture to every part of the separation between the 

satellite and the GPS beneficiaries and afterward the travel 

time is duplicated by the light speed gives the separation 

between the GPS receiver and the satellite. 

The control segment will distinguish the satellite and 

it will manage with the correct circle and appropriate time 

which has been taken by the satellite to achieve the GPS. It 

has four unmanned stations with a single expert control 

station. The unmanned stations will get the data from various 

satellites and this data is send to the expert station and it is 

send to the GPS satellite. The user segments will consist of 

the GPS receivers and users. 

At the point GPS receiver begin to work, initially it 

will begin to download the circle data about every single 

satellite to download data it need time around 12.5 min once 

this data is totally downloaded it will be put away in the 

beneficiaries keeping in mind the end goal to utilize further. 

The GPS knows the precise area of the satellite yet at the same 

time it needs to know the accurate separation between the 

receiver and the satellite. The transmitted signal velocity and 

the signals which take time to reach receiver will be 

multiplied to calculate the distance. Velocity will be 18600 

miles/secs the receiver also knows it. 

D. 3-axis Accelerometer Gyroscope sensor 

3-axis Accelerometer Gyroscope sensor measure acceleration 

and gy-521 sensor is shown figure 10. That is acceleration 

because of movement furthermore increasing acceleration 

because of gravity. 
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Fig. 10: GY-521 sensor 

Accelerometers are frequently used to find tilt angle. 

They can just do this dependably when they are not moving 

and static. To get an exact point of tilt they are frequently 

joined with more gyro's and the blend of information is 

utilized to figure the angle. 

E. Working of accelerometer sensor 

3-axis Accelerometer Gyroscope sensor will measure 

acceleration. The output from accelerometer sensor will not 

be linear but resembles like a sinewave, so you can't take the 

immediate yield as a corresponding representation of a point 

of tilt taking into account gravity. 

Typically, an accelerometer's x-axis and y-axis 

which yield voltages will be a large portion of the supply 

voltage whenever measuring zero g. the voltage will be 

increased will it is tilted in one way, the voltage will be 

decreased when it is tilted in other way. With 3-axis 

accelerometer sensor z-axis will measures horizontally 1g 

with a device. The measured acceleration of accelerometer 

output will be in the form of sinewave. Accelerometer sensor 

is very sensitive if any small changes have been occurred 

when it is tilt perpendicular to gravity. Past around 45 

degrees’ tilt of accelerometer sensor they turn to be 

progressively less sensitive. 

To measure the tilt angle of x-axis and y-axis by 

using an accelerometer sensor sin-1(a) is used is as shown in 

the figure 11. 

Where a is an accelerometer sensors one axis output. 

 
Fig. 11: Tilt Angle using one axis 

Below +45 degree and -45 degree the accuracy will be less. 

 
Fig. 12: Sinewave using two axis 

The lessening in determination and exactness below 

45 degrees of tilt can be enhanced by utilizing 2-axis to 

measure tilt is as shown in figure 12 

The segment of gravity following up on the x-axis is 

a sinewave whilst that following up on the y-axis is cosine 

function is as shown in figure 11. At the point when the 

affectability of the x-axis begins dropping off after 45 degrees 

of the tilt, the affectability of the y-axis will be increasing. As 

can be found as shown in figure, the bolded parts of every line 

demonstrate the territory of generally affectability. Better 

accuracy can be obtained by combining both x-axis and y-

axis. 

 
Fig. 13: Tilt angle using two axis 

To measure the tilt angle of the x-axis and y-axis 3-axis 

accelerometer sensor is required which is as shown in figure 

13. By using x and z the angle for the x-axis can be found. By 

using y and z the angle for the y-axis can be found. By using 

all the three outputs each angles can be found 

F. RF Transmitter and RF Receiver 

In for the most part, the remote systems planner has two 

abrogating limitations: it must work over a specific separation 

and exchange a specific measure of data inside information. 

The RF modules have wide working, the voltage range is 3V 

to 12V and it is little in measurement. 

RF modules have a frequency of 433 MHz RF 

receiver and RF transmitter modules. While transferring logic 

zero the transmitter will not draw any power while 

completely smothering the transporter recurrence therefore 

expend altogether low power in battery operation. The power 

supply required when logic one is transmitted, the bearer is 

completely around 4.5mA with 3volts. The information will 

be sent serially from the RF transmitter which is gotten by the 

tuned receiver. The receiver and the transmitter are properly 
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interfaced to two Arduino board for the information 

exchange. RF Receiver and Transmitter model is shown in 

figure 14. 

 
Fig. 14: RF Receiver and transmitter model 

Affecting factors of RF transmitter and receiver 

Module's Performance: When contrasted with the other RF 

radio- frequency devices, the execution of a RF module will 

rely upon a few components like by expanding the 

transmitter's energy a substantial correspondence separation 

will be accumulated. Be that as it may, which will bring about 

high electrical force channel on transmitter device, which will 

cause shorter working existence of the battery fuelled 

devices. Additionally, higher transmitted force is utilized by 

this device will make an impedance with other RF devices. 

In numerous projects it utilizes RF modules to 

receive and transmit the information since it has more number 

of uses. RF signals will go in the receiver and transmitter 

notwithstanding when there is check. It works in a particular 

frequency of 433MHz. RF transmitter will get serial 

information and sends to the receiver using antenna which is 

associated with the fourth pin number of the transmitter. At 

the point when logic 0 is supplied to the transmitter then the 

transmitter is supplied with no power. At the point when logic 

1 is supplied to the transmitter then the transmitter is said to 

be ON and the power supply will be around 4.5mA with a 

voltage supply 3V. 

G. L293D motor 

At whatever point a mechanical technology specialist 

discusses making a robot, the main thing rings a bell is 

making the robot proceed onward the ground. Furthermore, 

there are constantly two alternatives before the creator 

whether to utilize a stepper motor or a DC motor. With 

regards to speed, size, cost, weight. DC motors are constantly 

favoured over stepper motor. Simple DC Motor of Toy Car is 

as shown Figure 15. There are numerous things to do with a 

DC motor when it is interfaced with a Raspberry pi. 

 
Fig. 15: Simple DC motor of toy car 

For instance, speed of the motor can be controlled; 

direction of rotation can also be controlled. Working of 

simple DC Motor is as shown in the figure Fig 16 and table 

1. 

In this a player in instructional exercise will figure 

out how to control and interface a DC motor with a Raspberry 

pi. 

Normally H‐bridge is favoured method to interface 

with a DC motor. Nowadays numerous IC makers have H‐
bridge motors driver accessible in the business sector like 

L293D which is most utilized H-bridge driver’s IC. H‐bridge 

can likewise be made by using transistors and MOSFETs and 

so forth instead of being a cheap, they just build the measure 

of the configuration load up, which is now and then not 

required so utilizing a little 16 pin IC is favoured for this 

reason. Two motor is enough for the robot to move in any 

direction. This controlling system of robot said to be 

differential drive. 

 
Fig. 16: Working of simple DC motor 

Left Motor Right Motor Robot Movement 

Stop Straight left 

Straight Straight Straight 

Straight Stop Right 

Reverse Straight Sharp left 

Reverse Reverse Reverse 

Straight Reverse Sharp right 

Table 1: Working of simple DC motor 

V. SOFTWARE DESCRIPTION 

A. Google API 

Google APIs is an arrangement of APIs created by a Google 

which permit correspondence with Google Administrations 

and their combination to different administrations. Case of 

these incorporate Gmail, Search, Google Maps or Translate. 

Outsider applications can utilize APIs to exploit or expand 

the usefulness of the current administrations. Features – SQL 

database, Virtual Machine, Website hosting, Machine 

learning, Cloud services, Virtual Machine. [16, 19]. 
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B. Cloud 

Cloud is regularly described as stack, the reaction to the large 

extent of organizations in view of each other as a "Cloud". 

Cloud is a model which is utilized for enabling, on-

interest framework access to normal pool of configurable 

enrolling resources (e.g., frameworks, organizations, servers, 

applications, and stockpiling) that will be immediately 

provisioned and released with inconsequential organization 

effort or organization supplier association. 

NIST additionally presents a few qualities that is 

fundamental for an administration to be vision as the "Cloud". 

It incorporates the qualities such as; As described in the 

conventional IT the limits for the customers to get and join 

organizations without any long concedes. 

 Broad framework access: Ability to get organization 

through the standard stages (portable, desktop, tablet 

etc.) 

 Resource pooling: For different customers the resources 

are pooled. 

 Rapid flexibility: Capacity can scale to adjust to demand 

tops. 

 Measured Service: Metered the charging and portrayed 

as a utility association 

The outline beneath delineates the Cloud stack –The 

three Layers of IOT is as shown in Figure 17. It indicates 

three different classes inside Cloud are: Software as a 

Service, Platform as a Service and Infrastructure as a Service. 

 
1) Software as a Service (SaaS): 

SaaS is same as old customer model of the software provision 

here clients are considering as web browser that provides 

access to the server, in which the software is running. For the 

customer SaaS is the well-known cloud service. The SaaS 

famous application in business sector is client relation 

applications like sales group in a company, profitability 

programming like Google application. 

Applications of SaaS used which decreases the 

programming proprietorship by evaluating the requirement 

for specialized staff to manage installation, up gradation of 

software and also decrease the price of legally binding 

agreement of software before installing. 

2) Platform as a Service (PaaS): 

PaaS task is at lower position than SaaS. PaaS provides the 

space where the development and deployment of software 

can be done. PaaS provides the brief explanation of dealing 

work with servers and provides proper environment to the 

client and proper care is taken for the server hardware, 

network infrastructure, and server hardware and also O.S. 

PaaS developed on environment where user didn’t allow 

thinking about the business adaptability and development of 

the client item. 

As with many of the cloud services, on the top of the 

virtualization technology the PaaS service is built. Order for 

the resources can be done by businesses as their requirement, 

as the demand grows for scaling, instead of investing in 

hardware. 

3) Infrastructure as a Service (IaaS): 

The IaaS is the last layer of the stack. The cloud service is the 

fundamental building blocks of IaaS. IaaS is made up of 

scalable evaluate resources and highly strung, network 

capability and cloud storage are complimented which are 

metered, self-changeable later and it is present based on the 

demand. 

The cloud servers and related resources are offered 

by IaaS providers through API or dash board. The direct 

access to the storage and servers are provided for IaaS 

customers, the scalability in higher order will gain the access 

even if they have just a traditional service. IaaS users can 

provide a source for third party and the imaginary information 

centre can also be constructed and same technology will 

allow to access to the user. It does not require any investment 

on the process of determining the production capacity needed 

by an organization to meet changing demands for its products 

and management for resource capability. 

IaaS is able to change easily according to the 

situation by using cloud computing model and permits for 

automated deployment of servers, processing power, storage, 

and networking. When compare to PaaS or SaaS services 

users the IaaS user have true control on infrastructure. The 

deployment and development of PaaS and deployment of 

SaaS, and web applications are the important uses of IaaS. 

There are plenty of providers ready to provide IaaS 

such as Navisite, exoscale, and Soft layer reach their own 

special value service and proposition. 

Brokerage services provided by Compute Next for 

IaaS, that is way you have to take care when selecting a IaaS 

providers needed for the application. From single API 20 

cloud providers can access so that compare the performance 

and cost over the third party to get a best fit and construct 

without struck in single platform. 
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VI. FLOW CHART 

 

 
Fig. 18: Flow chart for accident detection and intelligent 

navigation system 

VII. ALGORITHM 

Developed Algorithm is 

Step 1: Establish an exact connection. 

Step 2: Initialize the GPS module. 

Step 3: Wait for the threat conditions. 

Step 4: If the collision occurs then access the GPS receiver. 

Step 5: Send the accessed GPS information to cloud. 

Step 6: Cloud sends the information to ambulance and 

hospital through mail. 

Step 7: In ambulance initialize the LCD. 

Step 8: Blood group, latitude and longitude are displayed on 

the LCD. 

Step 9: RF transmitter will start sending the data. 

Step 10: If RF receiver receives the data the red light turns 

from red light to green light. 

Step    Step 11: If RF receiver does not receive the data it will 

wait for the data from the RF transmitter. 

Step     Step 12: The accessed GPS information from the cloud 

is also sent to hospital through the mail. 

Step 13: Hospital people send the message to the respective 

people through cloud. 

VIII. CONCLUSION 

The main goal of this system is to identify the accident 

location, to detect the Emergency Vehicle and pre-empt the 

traffic signal for speedy arrival of Emergency Vehicle at the 

accident location. Through this, medical response time is 

reduced. This system also aims at accurate transmission of the 

accident information to the emergency care and relevant 

person. Besides using in other purposes, the GPS can also 

monitor the speed and detect an accident. It can use a very 

cheap and popular GSM modem to send the accident location 

to the Alert Service Centre. It also provides the vehicle 

occupant with the option to manually send the accident 

situation by pressing the Manual Detection Switch. Hence, 

the proposed system has an optimum solution for the delay 

time experienced on the emergency vehicles along the signal 

by using sound sensors like directional microphones. 
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