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Abstract 

Nowadays varying 

degrees of Road 

Crashes have been 

recorded from both 

developed and 

developing nations of 

the world. Crashes 

especially those that 

involve loss of lives 

around the world and  

in particular in 

developing countries 

is alarming. The 

existing solution is in-

vehicle accident 
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INTRODUCTION  

Traffic accidents are 

one of the leading 

causes of fatalities in 

the world. An 

important indicator of 

survival rates after an 

accident is the time 

between the accident 

and when emergency 

medical personnel are 

dispatched to the 

scene. One approach 

to eliminating the 

delay between 

accident occurrence 

and first responder 

dispatch is to use in-

vehicle automatic 

accident detection 

and notification 

systems, which sense 

when traffic accidents 

occur and 

immediately notify 

emergency personnel, 

(White et al., 2011). 

These in-vehicle 

systems, however, are 

not available in all 

types of vehicles and  
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detection system, 

which is expensive. In 

this research paper, a 

less expensive and 

system that can be 

widely used to reduce 

the time to report and 

respond to vehicle 

crash was developed. 

The system consists of 

two mobile-phone-

based applications, the 

User or Victim’s App 

and the Agency App. 

The Victim App uses 

the in-phone 

accelerometer and GPS 

to detect a crash and 

its location 

coordinates 

respectively, and then 

a notification is sent to 

a concerned agency. A 

maximum of three 

concerned agencies 

location coordinates 

with their respective 

phone numbers are 

stored on a Firebase 

(cloud database) 

account for mapping to 

the closest crash site 

and then send an SMS 

with the location 

coordinates and the 

Google map image of 

the crash site in real-

time . The Agency App 

is used to register an 

agency on the 

Firebase. To be able to 

view the Google map 

images, each of the 

concerned agencies 

need a smart phone. 

The two Apps were 

developed and 

implemented using 

Android Studio 

Integrated 

Development 

Environment (IDE), 

with Java 

programming 

language for the 

Events and XML for the 

interface design. The 

implementation was 

strictly on Android 

smart phones with 

minimum Application 

Programming 

Interface (API) level 

16. The system 

validation proves high 

Sensitivity of 93%, 

Accuracy of 91% and 

Precision 92%, 

Specificity 87% which 

shows that the system 

is efficient and 

effective.  

 

are expensive to retrofit for older vehicles. 

Furthermore, traffic is on the rise as the demand for vehicles is getting 

higher day by day, so transportation needs improvement as there will be 

more possibility of vehicle accidents. Consequently, if people can’t get help 

on right time especially for fatal accident. Poor emergency response to 

accident sites is one of the major causes of death whenever an accident 

occurs. Figure 1 show a vehicle crash, the vehicle has an in-built accident 

detection system. The crash activates the auto dialer in the vehicle and 

sends GPS location and the vehicle registration number to a first 
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responder, an insurance company if the vehicle has insurance and to family 

members. 

 
Fig.1: Automatic accident location detection system (AALDS) 

(Source: Goh et al., 2014) 

 

However, various accident detection systems have been proposed with 

different methodologies. One of such methods is the use of the Arduino 

micro controller with other components like the GPS receiver and Global 

System for Mobile Communication/General Packet Radio Service 

(GSM/GPRS) to detect and send location of an accident for quick response 

of first responders. Narendar and Teja (2013), posited that, controlling a 

vehicle speed automatically in real time could be too difficult to realize, 

instead a system that can be alerting the driver about the speed limits and 

can also  detects accidents was proposed. The system can detects when a 

driver of a vehicle exceeds the speed limits and ignores the warning. Using 

the GSM technology incorporated in the system, an SMS will be sent to a 

patrol corps with the location of the speeding vehicle. In a world that is 

becoming more motorized, impact sensors in conjunction with GPS offers 

a timely, objective and potentially acceptable method of detecting and 

reporting accidents, ( Njuguna, 2012). 

Furthermore, White et al. (2011), posited that, the low cost of smart 

phones compared to other traffic analysis and accident prediction system 

makes them an appealing alternative to in-vehicle accident detection and 

reporting systems. Specifically, smart phones travel with their owners, 
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providing accident detection regardless of whether or not the vehicle is 

equipped with an accident detection and notification system. 

 

REVIEW OF RELATED WORKS 

Crashes especially those involving loss of lives around the world and in 

particular in developing countries is alarming, (Azeez et al., 2015). 

While road crashes are sometimes avoidable, road crashes result in the 

deaths of 1.2 million people worldwide each year and injures about 4 times 

this number, (W.H.O, 2014). Traditionally, there are formal and informal 

ways of reporting road crashes. Most often, good Samaritans report road 

crashes formally to the concerned agencies, through various channels, 

which include physical reporting to the road traffic office or telephone call 

to the road traffic emergency numbers. Studies have shown that delay in 

reporting a road crash to the appropriate agency and the response time 

required for emergency responders to arrive at the scene is a primary 

reason behind increased fatalities in serious road crashes, (Aloul et al., 

2014). 

Furthermore, casual inquiries from the concerned agencies indicate slow 

and cumbersome methods of crash detection, reporting and locating the 

scene of the road crash. One way to reduce this response time is to reduce 

the amount of time it takes to report a road crash incident. For this purpose, 

some vehicle manufacturing companies embed accident detection systems 

in their vehicles. These systems use impact sensors to generate impact 

signals that are fed into Geographical Positioning System (GPS) receivers, 

which communicate with GPS satellites. 

However, in this information age, almost every individual owns a mobile 

phone; especially smart phones. Smart phones are ubiquitous and with 

network connectivity can be used to implement consumer applications 

that intelligently exploit the built-in functions. Smart phones are becoming 

more advanced and complex, and support a large number of sensors 

including audio recorders, GPS, accelerometers, light and temperature 

sensors in addition to many other functionalities, (Aloul et al., 2014). 

In addition, most smart phones support wireless data services, which 

provide additional opportunities for building consumer applications that 

exploit the sensors and the network connectivity afforded by the various 
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types of connectivity ranging from Short Messaging Service (SMS), GPRS 

and the Third/Fourth Generation (3G/4G) wireless Technologies. 

Therefore, impact signals generated using in-phone accelerometer and GPS 

can be used to provide real-time and adequate method of reporting and 

locating road crash scene. With the location tracking capabilities of GPS 

device, it becomes easier to generate location coordinates of a crashed 

vehicle. 

Yogesh and Rane (2014) carried out a review on the various accident 

detection system available and proposed an embedded system. The system 

proposed was Advanced RISC Machines (ARM) Based Accident Detection 

Using GSM, GPS and Micro-ElectroMechanical Sensor (MEMS). They also 

proposed some steps that will be helpful in reducing the rescue time. These 

steps are firstly, fast and accurate accident detection and reporting to a 

Public Safety Answering Point (PSAP). Secondly, Fast and efficient 

evacuation of occupants trapped inside a vehicle. The proposed system 

used sensors like opt coupler, ultrasonic, alcohol sensors and subsystems 

like MEMS, GSM and Software interface with GPS and Google Map API for 

location. The system was proposed with no actual procedures on how to 

integrate the various components together. 

Usman et al. (2018) proposed an automatic road accident detection using 

ultrasonic sensor that can detect when a car is close to an object which 

could be another car. The ultrasonic sensors are placed inside the car on 

two positions, the front windscreen and the back windscreen. Two 

thresholds were set for both of the sensors. As the care gets near an object, 

the distance between the two sensors decreases and this immediately set 

an alarm. GPS was used to find location of the car. The system proposed 

was a predictive system with no way to detect a false positive. 

Beramy et al. (2016) proposed accident detection and alerting system that 

detects road crashes, gets the location of the crash and sends an SMS 

containing the location to a hospital or police station. The system is a 

hardware built on a microcontroller board (Arduino board), with a GPS 

module and a GSM module attached to it. The system uses a 3-axis 

accelerometer to detect accidents. When an accident is detected the micro-

controller gets the coordinates from the GPS and uses the GSM modem to 

send the notification message. The modules are first turned on, then the 
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GSM module acquires network signal then the system goes into a standby 

mode. When an accident occurs, the impact sensor gives a positive output 

and the micro-controller acquires the coordinates of the vehicle location 

using the GPS module. The coordinates are integrated into the notification 

message and then sent to emergency services and contacts predefined by 

the user. The proposed system will be expensive to retro-fit for older 

vehicles. 

Singh and Ravi (2013), developed a vehicle speed limit alerting and crash 

detection system at various zones using Micro Electromagnetic System 

(MEMS) to detect road crashes, Radio-frequency Identification (RFID) to 

detect various zones, a GPS module to get location coordinates and a GSM 

module to send accident details and location and also the vehicle and speed 

limit details to traffic police. The main objective of this system is to design 

a Smart Display controller meant for vehicles speed limit and crash alerts 

which can run on an embedded system. When an accident occurs, MEMS 

sensors begins the process, then the micro-controller activates the GPS 

module to get the location of the vehicle and also the GSM module is 

activated to send the SMS. The developed system will be expensive to 

implement due to sensors needed and the display screen to be used. It will 

also be expensive to integrate into vehicles. 

Njuguna (2012) designed an instant GPS based motor vehicle accident 

detection and reporting solution. The system consists of accident 

detection, vehicle tracking and accident surveillance modules; the accident 

detection module has impact sensors, signal conditioning electronics and 

accident detection logic unit. Active GPS device with three important 

capabilities including a GPS signal interface, digital input interface and a 

wireless interface with transmitting capabilities make up the vehicle 

tracking module. The surveillance module has a computer with an input 

interface for a wireless GSM enabled mobile phone. The computer hosts a 

database for recording accident incidents, accessible through a website, 

the recorded accident data is displayed at the client workstation against a 

GIS digital map backdrop, using customized software to authorized users 

of the system via the website and the internet technology. New accident 

incident will sound an alarm at the client side to alert the user. This enables 

authorized users, for example the police and ambulance paramedics to 
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learn about an accident occurrence, allowing them to track and move to the 

accident site for evacuations. Too many modules were needed before the 

system can be implemented and this can lead to serious integration 

problem. 

Dang et al. (2016) developed automatic fall detection system using smart 

phone acceleration sensor. The system was designed to work with the 

accelerometer of the Smartphone. A threshold is set for the accelerometer. 

The system was meant to detect if there is an accidental fall that will be 

strong enough to trigger the acceleration threshold that was set. The 

system was tested and was meant for old persons or people with ailment 

that needed to be monitored constantly to avoid dangerous fall. The 

Smartphone will be attached to a person’s body, in an eventual fall, an 

alarm will be triggered and the Smartphone will make sound for as long as 

the alarm clock is set. The system was designed to only detect an assumed 

accident suffered by old people and doesn’t alert emergency responders. 

Kladevi et al. (2014) developed and implemented an accident detection 

system using an android Smart-Phone. This system uses the heart beat 

sensor (IR sensor and microphone) attached to the seat belt to measure 

the heart beat rate, the measured data is then transmitted to the phone 

using Bluetooth. This is achieved via the control unit (micro-controller) 

which is connected to the heart beat sensor and is also installed in the 

vehicle. When there is variation from the normal heart beat rate, then an 

accident is detected. The android smart phone then uses its inbuilt GPS to 

get the crash location and then send the message to an emergency contact. 

The developed system is human based. It rely on the human beat rate. 

There are various situations that could naturally increase the human beat 

rate, so reporting a high beat rate as accident could be too inaccurate. 

White et al (2011) describes how smart phones, such as the iPhone and 

Google Android platforms, can automatically detect traffic accidents using 

accelerometers and acoustic data, immediately notify a central emergency 

dispatch server after an accident, and provide situational awareness 

through photographs, GPS coordinates, Voice Over Internet Protocol 

(VOIP) communication channels, and accident data recording. The system 

developed is WreckWatch; it was built for android smart phones. It has two 

phases a client side installed on a smart phone which detects accident, 
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show map and gives provision for registering emergency contacts, and also 

gives room for eyewitness report to provide situation awareness data, and 

a server side which provides data aggregation and a communication 

conduit to emergency responders, family, and friends. It also allows clients 

to submit accident characteristics (such as acceleration, route, and speed) 

and presents several interfaces, such as a Google Map and Extended Mark-

up Language/JavaScript Object Notation (XML/JSON) web services, for 

accessing this information. The developed system detects and reports a 

crash to a first responder not considering the distances of the emergency 

responders’ location to a crash site.  

The proposed system called vehicle crash location detection and alerting 

system was able to detect a vehicle crash and map the location of the crash 

to an emergency center that was closest to the crash site and send 

notification in form of SMS with the geo-location. 

 

VEHICLE CRASH LOCATION DETECTION AND ALAERTING SYSTEM 

A. System Architecture 

The system, as shown in Figure 2 has two parts, the client side - the mobile-

phone (locating and reporting device) and the cloud system which act as a 

server. The smart phone on which the victim App was installed is inside 

the moving vehicle. As the vehicle accelerates and eventually crash, the 

android smart phone in conjunction with the victim App detects the crash 

if the acceleration threshold set for the App is triggered and gets the 

location coordinates from GPS satellite and the link to the Google map 

image of the crash site from the Google map server in real-time.  

The victim App then access the real-time firebase on the cloud system to 

fetch both the location coordinates and mobile phone number of the any of 

the three registered agencies that is closest to the accident location, then 

sends SMS containing a short message with the link of the Google map 

image to the nearest concerned agency phone number. The staff of the 

concerned agencies are the firebase administrator and has full access to the 

features of the system such as adding or deleting an agency accessing 

details of road crashes on the Firebase. 
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AGENCY PHONE WITH APP

GOOGLE MAP SERVER  

VICTIM’S APP INSIDE 

CAR

CLOUD 

SYSTEM 

REAL-TIME 

FIREBASE

GPS

 
                                                         Fig. 2:  System Architecture 

B.      System Design 

The system design is illustrated with the Entity-Relationship (ER-diagram) 

in Figure 3 it is made up of five Entities- the Victim’s App, the Agency App, 

the Firebase, the Concerned Agency and the User. The entities are denoted 

by rectangle. The entities; User, Concerned Agency and Firebase have 

attributes that are denoted by a circle. The User has name, email, phone 

number, date of birth, longitude and latitude as attributes. The Concerned 

Agency has agency name, email, password, phone number, longitude and 

latitude as attributes and the Firebase has gmail and password as 

attributes. 

Fig. 3.3: The ER-

Diagram 

                                   

The Victim App 

(CrashDetector) 

The victim App 

was designed 

using android 

studio integrated 

environment. 

The interfaces of 
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the App were designed with XML and java programming was used for the 

events. Pre-defined classes and methods were used to enable the App 

access GPS facility. For the victim App to be able to detect a crash, an 

acceleration threshold was set for it.  This is the acceleration at which the 

mobile-phone detects a crash. If the acceleration experienced by the 

mobile-phone exceeds this threshold, then it concludes that there has been 

a crash. Intuitively, a very high threshold can lead to false negative and a 

very low threshold might lead to false positive. Therefore, to set a threshold 

for the Victim’s App, proper analysis is paramount. The acceleration 

threshold for airbag deployment is 60Gs (around 600m/s2), (White et al., 

2011).  

This threshold eliminates any chance of a false positive, but it ignores low 
speed crashes. Setting a 60G threshold will be too high for it to detect 
crashes in which the impact is not high enough to deploy airbags. This is 
because the threshold is a function of the overall vehicle design. 
Accelerometers attached to the vehicle are what trigger airbag 
deployment. These accelerometers are physically mounted to the chassis 
of the car meaning that their motion directly mirrors that of the vehicle and 
thus experience every force the vehicle experienced. Smart phones, 
however, are likely to be held in a pocket or in a cup holder. Car safety 
systems are designed to reduce the force on the occupants of the car during 
an accident and because of this, the forces and acceleration experienced by 
the mobile-phone is significantly less than the forces experienced by the 
accelerometers in the cars, (White et al., 2011). 
Due to the physical environment of the mobile-phone, the threshold to be 

set should be significantly lower than the acceleration required to deploy 

airbags, White et al. (2011) used a threshold of 4Gs, which is approximately 

40m/s2                    

To set the acceleration threshold of the Victim’s App, the android smart 
phone accelerometer designed for the App will have to be integrated with 
the android device to detect shake and any form of motion. The excerpt 
from the code that allows this integration and makes the accelerometer of 
the smart phone enable in other to detect a crash is outlined in figure 4. 
 

                        CrashDetection 

public class SensorService extends Service implements 

SensorEventListener { 
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    // TAG to identify notification 

    private static final int NOTIFICATION = 007; 

    // Sensor Objects 

    private Sensor accelerometer; 

    private SensorManager mSensorManager; 

    private double accelerationX, accelerationY, accelerationZ; 

    private int threshold = 15; 

                                      .                                      .                             

    public void onSensorChanged(SensorEvent sensorEvent) { 

        accelerationX = 

(Math.round(sensorEvent.values[0]*1000)/1000.0); 

        accelerationY = 

(Math.round(sensorEvent.values[1]*1000)/1000.0); 

        accelerationZ =  

        if (accelerationX > threshold || accelerationY > threshold || 

accelerationZ > threshold) { 

 

Fig. 4: Code Excerpt for Crash Detection 

 

From the code excerpt, the acceleration threshold set for the victim App 

was 15G. 

The majority of android smart phones come with Google Maps pre-

installed. The Google Maps App is activated by turning on the “Location” 

finding feature on the pull down menu. The Google Map relies on the smart 

phone’s GPS settings to know where its location is. The smart phone 

location actually comes with the graphical image of the location as supplied 

by the Google Map server. 

 

The Agency App( Agency Location) 

The Agency App was also designed with android studio like the victim’s 

App. The App was only used to register each of the three agencies that were 

used to implement the system. The information supplied by the user and 

the agencies  using the Victim App and the Agency App respectively were 

all stored on the Firebase. 
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Google Firebase for the Victim and Agency Apps 

Firebase Cloud Messaging (FCM) is a cross-platform messaging solution 

that lets you reliably deliver messages at no cost. Using FCM, you can notify 

a client app that new email or other data is available to sync.  Firebase is 

also a real-time and a cloud-hosted NoSQL database that lets you store and 

sync data between users in real-time. It uses JSON structure to store data. 

To create the Google Firebase account that was used for the system, a 

Google mail account was created and used in obtaining the token that was 

used to synchronize the two Apps to be able to communicate with the 

Google Firebase. Figure 5 shows the display screen with the three agencies 

and victim information on the Google Firebase. 

 
Fig. 5: Screen Shoot of the Firebase showing Three Agencies and a victim 

Registration 

 

Crash location Reporting 

The crash is both detected and reported by the Victim’s App, as soon as the 

acceleration threshold of the smart phone was triggered; the victim’s App 

retrieved the stored information of the concerned agency from the Google 

Firebase, and send an SMS to the closest agency.  Three concerned agencies 

data were stored on the Firebase. From the code excerpt shown in figure 6, 

the three agencies were created as variables and named as agentA, agentB 

and agentC. The algorithm compared the location coordinates of the three 
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agencies with the captured location coordinates of the crash site and send 

SMS to the concerned agency smart phone that is closest to the crash site.  

 

                          Fig.6: Code Excerpt for Crash Reporting  

                           

EXPERIMENTAL SETUP FOR THE SYSTEM 

The following items were used to test the system 

 

                                                    // CrashReporting 

                if(agent_A< agent_B && agent_A< agent_C){ 

                      sendSMS(victim,ph1,crash,agent_A); 

                      saveToFirebase(crash); 

                }else if(agent_B<agent_A && agent_B<agent_C){ 

 

                       sendSMS(victim,ph2,crash,agent_B); 

                        saveToFirebase(crash); 

                                                        .                  . 

   

//Toast.makeText(getApplicationContext(),victim,Toast.LENGTH_LON

G).show(); 

                }else if(agent_C<agent_B && agent_C<agent_A){ 

                      sendSMS(victim,ph3,crash,agent_C); 

                    saveToFirebase(crash); 

                        //  Toast.makeText(getApplicationContext(),victim 

,Toast.LENGTH_LONG).show(); 

                }else if(agent_A == agent_B || agent_A==agent_C){ 

                     sendSMS(victim,ph1,crash,agent_A); 

                    saveToFirebase(crash); 

                }else if(agent_B == agent_A || agent_B==agent_C){ 

                    sendSMS(victim,ph2,crash,agent_B); 

                    saveToFirebase(crash); 

                }else { 
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i. Four Android Smart Phones, one had the Victim App 

installed on it, and each of the remaining three had the 

Agency App installed on them. 

ii. A laptop system used to access the Google Firebase 

account created 

iii. A modem for internet connectivity for the laptop 

iv. A Radio-controlled toy car. 

v. Masking tape 

Table 1 show the model and properties of the four android smart phone 

used for the experiment 

 

Table 1: List of the Android Phones used and their properties   

Phone 

Model 

Name 

Softw

are 

Versio

n 

Inter

nal 

Stora

ge 

Network Type App installed 

2G 3G 4G Victim’s 

App(3.1

4MB) 

Agency 

App(2.72 

MB) 

Nokia 5  7.1 16G ✓  ✓  ✓  ✓   

INFINIX 

X559C 

 7.0 32G ✓  ✓  ✓  ✓  ✓  

Techno 

LA6 

 7.0 16G ✓  ✓    ✓  

Techno 

K7 

 7.0 16G ✓  ✓     

 

A long corridor was used as the traveling path for the radio-control vehicle. 

The path was divided into three sections; each section was 15 meters or 

more away from the next section. The three smart phones INFINIX 559C, 

Techno LA6 and Techo K7 were stationed one each on the three sections. 

 From table 1, the three smart phones stationed on the travelling path were 

the ones with the agency App installed on them. Each of the smart phones 

on the path represented the location of an emergency center. The agencies 

registrations were carried out from the various locations the smart phones 

are stationed in other to be able to obtain there static geo-location 
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addresses. The victim’s registration was done at a random location along 

the travelling path using the Nokia 5 smart phone. 

A. Registration 

The victim and Agency Apps were used to register a victim and the agencies 

information’s respectively that were stored on the Google Firebase. The 

registration was simple. Figure 7 and 8 shows the display windows of the 

both victim and the Agency App respectively after successfully installing 

them. 

 

         
Fig. 7: Victim’s App Display Window      Fig. 8: Agency App Display Window                                          

 

A  new user was registered by clicking Register now. After clicking register 

now, the registration window where all the information needed was 

supplied by the user. For the agency App, the register button was clicked 

and the agencies information were registered. Figure 9 and 10 shows the 

registration windows for the victim and agency Apps respectively. 
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Fig. 9: The Registration Window.          Fig. 10: Registration window of 

Agency App                                                                           

 

After the registration, the user logged in with a Gmail account, phone 

number and a password of eight numeric digits. Gmail and numeric 

password was used to log in into the agency App.   

B. Setting up the vehicle for crash                                                                                               

The Radio-controlled toy car that was used to simulate the crash has a 

speed of around 30km/h, Figure 11 shows the different views of the vehicle 

and how the smart phone with the victim App was strapped on the vehicle 

using a masking tape. The smart phone cellular network type was selected; 

the find location feature was also activated. 

Before the vehicle was accelerated for the crash, the victim App was 

opened on the smart phone and a button was activated to start tracking the 

location of the smart phone as it accelerates by the App. The vehicle was 

accelerated for about 4seconds to attain top speed before it was crashed 

on a padded surface. The crash was strong enough to trigger the 

acceleration threshold set. 

 

Fig. 11:  Radio-control car 

set up 

 

As soon as the 

acceleration threshold 

was triggered, a window 

shows up with an alarm 

and a 30seconds timer. 

The purpose of having the 

alarm and the timer is to 

be able to detect fake 

crash or false positive, a 

situation where the 

system detect a crash where there was no crash. The timer counts down 

from 30seconds, if it is not stopped,  after the countdown; the Victim App  

accessed the Firebase and fetches the geo-locations of the three registered 
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agencies and compare their locations with the location of the crashed 

vehicle. It then mapped the crash location address to the address of the 

closest agency to the crash and sends SMS to that Agency phone number in 

real-time. Figure 12 and 13 shows the window of the countdown timer and  

the short SMS sent to the closest Agency with a link to the Google Map of 

the crash site and the Google map image of the crash site respectively. 

 

                                                                                                                                                   
 

 

After the smart phone closest to the crash site had along the travelling path 

had received the SMS, the link to the location were clicked and the imagery 

of the crash location was displayed as shown in Figure 14.                                                 

                                        
                                           Fig. 14: Google Map-View of Crash Location 

 

DISCUSSION OF RESULTS 

To discuss the result, the system performance was evaluated using two 

performance indicators. The first indicator used was the confusion 

       Fig. 12: Countdown Timer of the 

Victim APP   

Fig. 13: SMS Containing Crash Details 



INTERNATIONAL JOURNAL OF PURE AND APPPLIED SCIENCE  

(VOL. 10 NO.1) JUNE, 2019 EDITIONS 

 
 
 
 

152 

matrix.The confusion matrix was used to store the result of the classifier 

from 100 crash scenarios. The system detected the class of each instance; 

this classification is shown in Table 2 

To represent the parameters used for the confusion matrix 

Let True Positive = TN, False Positive = FP, True Negative = TN, False 

Negative = FN  

RC = Recorded Crash 

 

Table 2: Confusion Matrix for the System 

TOTAL 

CRASH 

                                PREDICTED RC            TOTAL 

  

 ACTUAL RC 

 

   TOTAL 

TRUE POSITIVE 

= 55 

FALSE NEGATIVE = 4             59 

FALSE POSITIVE 

= 5 

TRUE NEGATIVE = 

36 

          41 

               60                    40           100 

 

The following performance metrics were calculated 

 

TN + TP    =  91%              36+55      =       0.91       

Accuracy       =          TP + TN + FP + FN        55+36+5+4                      

                               

TP   =  93%        .  55               = 0.93 

Sensitivity       =   TP + FN               36+4 

    

   TP          =       .    92%             55                 =   0.92 

   Precision        =         TP + FP          55+5 

   
  TN             =  .       87%                     36  .    
  Specificity        =             TN + FP                36+5 = 0.87 
 

The second performance indicator that was used was the cellular mobile 

network type used by the smart phone with the Victim App during the 

System Test. The various network type used by mobile devices are 2G, 3G 

and 4G networks. From Table 2, all the four android smart phones have 2G 



INTERNATIONAL JOURNAL OF PURE AND APPPLIED SCIENCE  

(VOL. 10 NO.1) JUNE, 2019 EDITIONS 

 
 
 
 

153 

and 3G network. Only Nokia 5(Victim App) and the infinix x559c had 4G 

networks. 

Due to the unavailability of the 4G networks in most android smart phones 

and the smaller range it covers in comparison to both 2G and 3G network, 

the 2G and 3G networks were used to obtain real-time delivery of the SMS 

to the Phones with the Agency Apps. Variations where observed in the 

delivery time and was recorded.  

Tables 3 and 4 shows the results obtained from ten crashes. Five crashes 

where simulated with the 2G network and another five with 3G network 

enabled on the Nokia 5 phone respectively, variations were observed in 

delivery time of the SMS sent. 

  

Table 3: Crash result showing SMS Delivery Time using 2G Networks. 

Crash No. DeliveryTime in Seconds 

1 8.7 

2 7.2 

3 7.4 

4 5.6 

5 5.8 

                                                                                                   

  Figure 16 shows the not so smooth nature of the 2G network and the delay 

that may occurs due to a longer time needed   for the SMS to be delivered. 

It takes a longer time to deliver the SMS using the 2G network 

    
Fig. 16 : Crash number against SMS real-time Delivery for 2G 
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Table 4: Crash result showing SMS Delivery Time using 3G Networks. 

Crash No. DeliveryTime in Seconds 

1 4.6 

2 4.2 

3 3.9 

4 3.5 

5 4.2 

 

Figure 17 in the other hand represent a smoother steep, the delivery time 

by the 3G network was better than that of the 2G network. 

 
Fig. 17 : Crash number against SMS real-time Delivery for 3G                                                                                                                                                                   

Standard SMS rate was charged by the network service provider from the 

mobile phone number inside the Victim’s smart phone.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

 

CONCLUSSION 

This paper developed a mobile phone-based vehicle crash location 

detection and alerting system using android smart phone and GPS 

technologies. The system was successfully implemented as both the Apps 

were successfully installed on different Android phones and each 

successfully retrieved the devices location using the devices inbuilt GPS 
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triggered by its accelerometer (i.e., devices change in acceleration) and 

SMS was sent successfully. This was achieved by the algorithm developed 

and integrated in the Victim’s App for the system. The evaluation of the 

system was carried out and results of experiments were presented using a 

confusion matrix and the cellular network type. The confusion matrix 

results obtained showed high Sensitivity, adequate accuracy and precision.  

 

RECOMMENDATION 

The developed system used static mode of addressing for both the 

registered victim and the three agencies used. Using dynamic addressing 

will make the system more flexible. It is recommended that dynamic 

addressing should be used in future study. In addition, the network type 

signifies how quick the victim App can retrieve the required information 

on the Google Firebase that will be sent in the SMS. Due to the unavailability 

of 4G network, 2G and 3G were used for the system. Since 4G is a faster 

network, it is recommended that it should be used for future works. 
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