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Abstract: Even though occupant protection systems are aiding the present 
means of transportation, the deaths on highways are not decreasing due to lack 
of medical attention and delay in medical help. For an instance consider a place 
on a long highway where there exists only one hospital and let us suppose that 
four to five accidents happened near the hospital. If the ambulance is sent to the 
nearest place where the severity of the accident is very low, the person with a 
big hit will succumb to death fast. So, to overcome this problem we introduce a 
system to measure and intimate the severity of the accident, location, time of 
the accident. This system mainly strives in decreasing the delay in time of 
arrival of medical services to the place of the accident and also helps the 
hospitals in deciding the right place for the medical services to be sent. 
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1 Introduction 

The challenge we are trying to solve with this system is to intimate the severity level of 
an accident to hospitals thereby priority in providing medical aids is given to the accident 
with highest severity level by using internet of things (IoT) and sensors. According to 
some of the surveys, it is found that the average response time for an ambulance to  
reach the site of an accident inside a district or town in India is approximately 18 to  
19 minutes and with three ambulances it was brought down to 15 to  
16 minutes (https://timesofindia.indiatimes.com/city/coimbatore/new-108-ambulances-to-
bring-down-response-time/articleshow/60126988.cms). So from the above statistics, we 
can say that it takes approximately 20 minutes for the treatment to start which is a huge 
time for the patient. Now, if we extend the same problem for multiple accidents occurred 
at the same time in near premises from each other, it will become a knotty situation for 
the hospital authorities and creates confusion in sending the ambulance and due to lack of 
knowledge on the severity of the accident, wrong priority allocation takes place and 
medical aids may be sent to places with lesser severity. So, in order to overcome these 
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types of problems we have come up with a solution which can predict the severity of the 
accident and conveys the location coordinates, Google maps link to the hospitals in order 
to reduce the chances of wrong priority allocation. 

When there is an accident in a deserted place or long highways or in deep forest 
roads, there will be a lot of delay in noticing the accident which may cost the life of a 
person. In order to avoid it, our system immediately intimates the hospitals the place of 
the accident by which they can provide the medical aids immediately. 

2 Existing solutions 

The following citations are some of the related work done in implementing the  
above-mentioned necessity. 

The system proposed by Hannan et al. (2008) works by detecting the frontal crash 
using pneumatic devices which works by principles of gases or air. It makes use of an 
algorithm for making precise collisions. This is useful only in order to detect the accident 
but not to measure how severe the accident is. 

One more system which is designed by Le et al. (2009) makes use of pressure sensors 
that are mounted on the doors of cars and also uses an accelerometer sensor in order to 
detect the force on the car. When both the signals reach the threshold value the alert is 
generated but this is system is not designed to estimate the severity percentage and given 
an alert. 

There is one more attempt in the direction of solving this challenge by Thompson  
et al. (2010) who has designed a system which detects whether crash has happened or not 
and intimates the data like position of the vehicle, location of the accident, etc., by using 
the onboard components inside a mobile phone. This is an efficient method in detecting 
and calculating the severity of the accident but at every instant of time, data may not be 
retrieved accurately from the mobile phones and when the accident happens one cannot 
rely on or wait for the mobile alert to be sent. There are many more disadvantages in it 
like the phone should be charged enough, the phone should be carried always whenever 
they are travelling there may be cases when we travel without a phone. 

Table 1 Table of contrast between proposed and existing solutions 

 Uses sensors Uses mobile Provides location Web application Alerts 

Hannan et al. (2008)      

Le et al. (2009)      

Thompson et al. (2010)      

Proposed system      

But even after the implementation of many methodologies, one cannot arrive at a point 
where the parameters to detect the severity are not confined. The contrast between the 
above systems and the proposed system are tabulated in Table 1. 
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3 Problem statement 

To device an equipment to detect the severity of the impact during automobile collision 
while also recording the location of the accident for further action. 

4 Architecture 

Our proposed system uses a collision sensor which is practically used in cars for 
detecting whether the collision has happened or not, force sensitive resistor (FSR) which 
measures the impact experienced by the car, GPS module for getting the exact location of 
the car. If a collision has occurred then the FSR data, GPS data is sent to the server like 
Raspberry pi for data analytics to classify the severity level which immediately sends the 
timestamp, pin code, latitude, longitude, severity level and Google maps link data of the 
collision to a website for the reference of hospitals. This website can be used by the 
hospitals to know the information about nearby accidents and their severity level to 
provide emergency services accordingly. For the prototype purpose, we constructed a 
localhost database and HTML page for storing and displaying collision data using Xampp 
and phpmyadmin. 

From Figures 1, 2, we can infer the steps through which the impact severity level is 
measured and intimated to the authorities. Firstly, data from the collision sensor, FSRs 
are collected and measured against the threshold. If the alert is needed to be triggered, the 
GPS sensor data is taken and severity levels are processed through a python script which 
is uploaded to the MySQL database which is again uploaded on a webpage using a PHP 
code. 

Figure 1 Schematic of the proposed system (see online version for colours) 
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Figure 2 Workflow of the proposed system 

 

4.1 Data from car 

Data is collected from FSR, a collision sensor, GPS module placed inside the car. The 
working and usage of these sensors are explained below: 

4.1.1 Collision sensor 

it is a microcontroller interfaceable sensor which is used for collision detection in most of 
the cars. This sensor sends a signal immediately when a crash has occurred which in  
real-time is used for triggering airbags, locking the doors, etc. But in our proposed system 
we used it for sending FSR, GPS data to the webpage when a crash has been detected. 
The interfacing diagrams are presented as Figure 3. 
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Figure 3 Experimental setup along with the labelled components (see online version for colours) 

 

(a) 

 

(b) 

4.1.2 Force sensitive resistors 

FSR works on the principle of variable resistance with the variation of force applied to it. 
When no force is applied on the FSR then its resistance is very much high, as the applied 
force increases FSR resistance decreases by which we can determine the force 
experienced by the FSR. By using this principle, the severity level of the collision can be 
easily found and sent to the webpage for emergency aids. By training the proposed 
system we can determine the exact position of FSR to be placed inside the car by which 
correct level of impact experienced can be known. By placing many FSR sensors at 
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different places inside the car can improve the accuracy in detection of impact 
experienced by the car. 

The below code is used in getting the collision sensor, FSR data from the Arduino 
Nano and sending it to the Python code: 

int fsr = A0; 

int col = 7; 

void setup() { 

 Serial.begin(9600); 

 pinMode(fsr, INPUT); 

 pinMode(col, INPUT); 

} 

void loop() { 

 if (digitalRead(col) == 0){ 

  Serial.println(analogRead(fsr)); 

  delay(1000);} 

} 

4.1.3 GPS module 

In the proposed system, GPS module is used for getting the location data of the car at the 
time of collision which is very much required for the emergency services to reach the 
exact accident location. We have used an SKG13BL Skylab GPS module and a TTL 
dongle to transmit the GPS data directly to the server. 

The experimental setup is given in Figure 4. 

Figure 4 GPS module used for locating the accident (see online version for colours) 
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The above-mentioned GPS antenna connects to a maximum of nine satellites and works 
without errors only when it connects with at least three satellites, as the connection with 
the number of satellites increases the data accuracy increases. It fetches data from which 
we can get the velocity of the GPS module (if it is moving), timestamp, latitude, 
longitude, altitude, number of satellites connected, etc., which is very useful in locating 
the accident. This data is generally called as NMEA data and by parsing it we are able to 
collect the latitudes and longitude details. 

Figure 5 NMEA data fed to python script (see online version for colours) 

 

As in our prototype, we need only the latitude, longitude for getting the location of the 
car remaining data can be neglected. In order to get latitude, longitude data it is sufficient 
to parse the $GPRMC data which is the highlighted text in Figure 5. 

$GPRMC, 144,916.000, A, 1,054.1073, N, 07653.7800, E, 0.23, 
180.03, 050418, A * 6F 

We can get the latitude and longitude information from the above line by the following 
logic: 

1 From the above line, highlighted text is taken separately, 

1054.1073,N,07653.7800,E  

2 Let the number be of the format xxxyy.zzzz then exact latitude or longitude number is 
obtained by the formula: xxx + yy.zzzz / 60. 

3 Now we will obtain exact latitude and longitude by using the formula in step 2 
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 The number corresponding to N or S is taken as latitude: 1,054.1073. 

 Latitude: 10 + 54.73 / 60 = 10.91216. 

 The number corresponding to E or W is taken as longitude: 07653.7800. 

 Longitude: 076 + 53.7800/60 = 76.8963 

4 The location is 10.91216, 76.8963 these coordinates are enough in detecting the 
location of the vehicle. By this logic from NMEA data, location coordinates can be 
derived. 

For performing the above logic with ease, we used the following code. 

if ‘GPRMC’ in data_gps: 

 data_gps = data_gps.strip(‘\n’) 

 data_gps = data_gps.strip(‘\r’) 

 parsed.append(data_gps) 

for x in range(0,len(parsed)): 

 msg = pynmea2.parse(parsed[x]) 

 latit = msg.latitude 

 longi = msg.longitude 

After getting the latitude, longitude points we can directly get the address corresponding 
to the coordinate points in the form of an array from the Google maps by using the 
following commands: 

try: 

 poa = str(geolocator.reverse(loc)) 

 poa = poa.split(‘,’) 

 for i in range(len(poa)): 

  try: 

   poa[i] = int(poa[i]) 

  except (ValueError or TypeError): 

   continue 

except GeocoderTimedOut as e: 

 print(“Error: geocode failed on input with message”) 

The Google map link can be obtained by following procedure. 
The main template of Google maps is same for any coordinate but the x, y mentioned 

below should be changed, 

<<https://www.google.co.in/maps/@xxxxxxxx,yyyyyyyy,17.21z>>  

where 

x – represents the latitude point 

y – represents the longitude point. 
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4.2 Uploading to the website 

Our proposed system main aim is to convey the collision information to the hospitals. In 
case of hospitals conveying the information is more convenient in the form of a web page 
rather than in the form of mobile application. Now, we are provided with the parameters 
like pin code, latitude, longitude, timestamp, severity level and Google maps link. But, 
conveying this information to the hospitals is the crucial part. For the prototype purpose, 
we upload the data from the python script to a local database which will be hosted on a 
webpage using a PHP code. 

4.2.1 Starting the server 

In this prototype, we used Xampp for making a local server and database. From the 
Figure 6, we can see that Xampp Control Panel is used in starting Apache Server and 
MySQL database. 

Figure 6 Xampp control panel for starting apache, MySQL modules (see online version  
for colours) 

 

4.2.2 Uploading to the database 

For the connecting python script to the database named accident_inf and erase the 
previous data the below code is used: 

connection = pms.connect(“localhost”, ”root”, ““, 
”accident_inf”) 

curs = connection.cursor() 

curs.execute(“TRUNCATE TABLE severity_data”) 
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Here the database name is accident_inf, the Table name is severity_data 
which can be seen in Figure 7. The below code is used in sending the data of the collision 
from the python script to the database and auto refreshing the database for uploading it to 
the webpage: 

if (msg == 1 and sever != ‘no impact’): 

 curs.execute(“INSERT INTO severity_data (time, pincode, 
latitude, longitude, severity, google_maps) 
VALUES(‘“+str(time_now)+”‘, ”+str(poa[val])+”, ” 
+str(latit)+”, ”+str(longi)+”, ’”+str(sever)+”‘, 
’”+str(“https://www.google.co.in/maps/@”+str(latit)+”, 
”+str(longi)+”, 17.21z”)+”‘);”) 

 connection.autocommit(True) 

Figure 7 shows the format in which the data from the python script is stored in the 
database. 

Figure 7 Data obtained from python stored in the local database (see online version for colours) 

 

4.2.3 Web page 

For designing the web page HTML, CSS code is used and for uploading the data from the 
database to the web page PHP code is used. 

For designing the columns, colours of the webpage following HTML, CSS code is used: 

<html> 

<head> 

 <title>Impact data</title> 

<style> 

  table { 

   border-collapse: collapse; 

   width: 100%; 

   colour: #000000; 

   font-family: monospace; 

   font-size: 20px; 

   text-align: centre; 
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    } 

  th { 

   background-colour: #588c7e; 

   colour: white; 

    } 

  tr:nth-child(even) {background-colour: #f2f2f2} 

 </style> 

</head> 

<body> 

 <table> 

 <tr> 

  <th>time</th> 

  <th>pincode</th> 

  <th>latitude</th> 

  <th>longitude</th> 

  <th>severity</th> 

  <th>google_maps</th> 

 </tr> 

</table> 

</body> 

</html> 

For uploading the data from the database to the webpage following PHP code is used: 

<?php 

$conn = mysqli_connect(“localhost”, “root”, ““, “accident_inf”); 

 if ($conn->connect_error) { 

 die(“Connection failed: “ . $conn->connect_error); 

 } 

 $sql = “SELECT 
time,pincode,latitude,longitude,severity,google_maps FROM 
severity_data”; 

 $result = $conn->query($sql); 

 if ($result->num_rows > 0) { 

  // output data of each row 

  while($row = $result->fetch_assoc()) { 

  echo “<tr> <td>“ . $row[“time”] . “</td> <td>“ . 
$row[“pincode”] . “</td> <td>“ . $row[“latitude”] . “</td> 
<td>“ . $row[“longitude”] . “</td> <td>“ . $row[“severity”] 
. “</td> <td>“. $row[“google_maps”] . “</td></tr>“; 

} 

echo “</table>“; 

} else { echo “0 results”; } 

$conn->close(); 

?> 
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Figure 8 shows the webpage in which collision data is displayed which get uploaded data 
from the database using the above two set of PHP, HTML codes. 

Figure 8 Collision data uploaded from database to the webpage (see online version for colours) 

 

5 Conclusions and future enhancements 

The way IoT has emerged in the recent past in all sectors is amazing and in this paper we 
exploited the power of IoT and sensors (Shah et al., Forthcoming; Anudeep et al., 
Forthcoming; Giridhararajan et al., Forthcoming). Also, it is observed that the domains 
that IoT can be used is very vast and applications are developed in every possible domain 
with IoT (Datta et al., 2017; Velusamy et al., 2013). Our system is developed in order to 
detect the crashes and certainly to measure the percentage of the severity so that hospital 
authorities get alerted to the severity level and the needy is rescued in time. The system is 
developed with considering Indian and similar conditions. One would also appreciate 
that, the system is built with the costing 41 USD (Arduino Uno – 5 USD, collision sensor 
– 5 USD, FSR – 11 USD, and GPS sensor – 20 USD). 

The system needs enhancements to be done in aspects like the accuracy of the sensors 
used and predominantly a safety system must be integrated so that victim can resist the 
injury before the medical aids reach him. This system is accurate in notifying the data 
like location and severity of the accident and tested for the foolproof. The system needs 
to be calibrated with various crash scenarios in order to increase the precision by adding 
more FSRs and thresholding the data. 
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