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Abstract— In recent years accident become a part of life. The 

technology and infrastructure has made our life easier but the 

advantage of technology has also increased the traffic hazards 

and the road accident takes place frequently. There are some 

techniques to detect the accident and to inform the emergency 

services. So, an efficient automatic accident detection with an 

automatic notification to the emergency services with the 

accident location is the prime need to save human lives. 

Geographical Positioning Satellite (GPS) is a popular 

technology device used by the civilian to track any location. 

Our project aims to present a technology automatically 

detecting the accident and a hardware tracking device based 

on GPS technology informing at the occurrence of accident 

with details like time and exact location at which accident 

occurred. This project established a communication between 

the control station and the unit installed in the vehicle so that 

we can call the emergency services to rescue the previous 

lives of human beings  
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I. INTRODUCTION 

Vehicle navigation is one of the most in the field of 

navigation we use GPS based tracking system which will 

provide effective real time disaster location. A GPS tracker 

will inform and locate where the disaster has occurred. In the 

field of our research material GPS will be widely used. GPS 

tracker is used for 2 purposes. First to track the disaster 

location and Secondly to track the nearest emergency 

services, such as Ambulance, Hospitals, Fire Brigade etc to 

rescue the precious lives of human beings. The development 

of transportation system has been the highest civilization over 

the earth. So, due to heavy traffic or any other reason 

accidents are taking place every now and then. However, 

many lives could have been saved if the emergency service 

could get into time. As such, an efficient automatic accident 

detection with an automatic notification to the emergency 

service with the accident location is a prime need to save 

human lives. The GPS in a popular technology available for 

civilian use and are utilized for wide range of applications 

such as location, direction, speed, timing etc. Genetic 

Algorithm are used for optimization to get the nearest 

emergency service places. Genetic Algorithm in a method 

from which we will get the best result from a huge number of 

possible output. When a disaster is occurred anywhere GPS 

tracker first track the exact location, then will track the 

nearest emergency places. The main work of to find the least 

among all of the emergency services which are firstly needed 

that moment.  A huge amount of outputs is find from GPS 

tracker regarding the emergency places. 

 

II. GENETIC ALGORITHM 

Genetic algorithm is an effective searching method in a very 

wide and huge space. It affects getting an optimum result that 

it is probably not possible to achieve in a person's life. 

Genetic algorithms are far more different from primitive 

optimization methods. In these algorithms, the design space 

must be changed into the genetic representation. Therefore, 

GAs deal with a series of encoded variables. The advantage 

of using encoded variables is that it can be possible to encode 

continuous functions like discrete functions. GA is based on 

random processing or more specifically it is based on guided 

random process. Therefore, random operators of searching 

space are examined in a comparative way. Basically, in order 

to use GA these three important concepts must be defined. If 

these three sections are defined correctly, GA will certainly 

function properly and it is finally possible to improve the 

performance of the system by applying some changes. 

III. EXISTING OPTIMIZATION APPROACH WITH PROBLEMS  

Traditional traffic accident prediction use lone-term traffic 

data such as annual average daily traffic. In contrast to 

traditional traffic accident prediction, real time traffic 

accident traffic prediction relates accident occurrences to 

real-time traffic data obtain from various detectors. The 

performance of the detection system in greatly restricted by 

the number of monitoring sensor, available fund, algorithm 

used to confirm a disaster, weather, traffic etc . 

Besides the automatic detection system manual 

disaster detection method detects the accident from the 

motorist report, transportation department or public crows 

report avail surveillance or close circuit camera surveillance  

Conventional built in automatic accident detection 

system utilizes impact sensor to detect the accident and GPS 

to locate the accident place. GPS satellite are used here. In 

this process different types of algorithm are used such as 

fuzzy algorithm, and genetic algorithm. 

        In our research we use genetic algorithm for 

optimization. We find it better among others because .genetic 

algorithm are good at taking larger potentially huge search 

spaces and navigating them looking for optimal combinations 

of things and solution which might not find in a lifetime. 

Among many potential solution the best solution are allowed 

to breed with each other. 

   Optimization is the process of modifying the input 

or characteristic of a device mathematical process to obtain 

minimum or maximum of output. So, using genetic algorithm 

optimization is best for our paper. 

IV. PLANNING AND ANALYSIS OF DATA  

To optimize our desired goal, we segmented our proposed job 

into some sub-categories which are associated with genetic 
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algorithm existing methodology. First of all, we have to 

collect or gathered existing information related to our 

problem (such as no. of tracks, passenger demand, traffic 

density etc.). Next, we match with genetic algorithm 

parameter and build gene, chromosome and genotype. Based 

on the priority and existing database we select the fitness ratio 

using selection procedure and build some parent for crossover 

to find out the new combination of chromosome. Out of so 

many procedures we choose some popular crossover 

technique like one-point crossover, multi-point crossover and 

uniform crossover etc. After successful operation we will get 

a new setup chromosome out of many available list, then we 

choose the best possible combination and muted it for 

breeding. Then new generation of combination test the 

optimality of our existing approach if they not satisfied then 

we reconstruct a new setup chromosome and do the same 

operation for new combination of breeding. If the new 

generation satisfy our optimality approach then we set the 

new combination of genotype result outcome. Then we find 

our optimal approach after 2 or 3 breeding process then we 

regenerate a new sample and repeat same procedure until 

desire goal have been satisfied.  

V. TEST OF OPTIMALITY  

In our research material we try to find the best possible 

combination of our research problem. Among the accident 

detection parameters our basic concept is to detect the 

accident location and call the emergency services. So for 

optimization we mainly focus on the basic three parameters 

and they are- 

 Time 

 Traffic Condition  

 Dynamic Resource  

       Which we have mentioned previously . To find out 

the optimality of unique approach, consideration of the above 

three constraints are the main. As many other constraints play 

an important role for the development of automatic vehicle 

accident detection and localization of automobile using GPS 

technology. According to our consideration out of three main 

constraints if we consider time we must try to keep it as 

possible. Simultaneous traffic condition also play a vital role. 

So to find the optimality we must keep the traffic condition 

as high. If we keep the time and traffic condition high then 

the third constraints i.e. dynamic resource should fall down 

which is not our main motivation. That is why we try to some 

of the intermediate value like to minimize time and to 

minimize traffic condition and dynamic resource. 

           To find out our achievable solution we consider three 

pair of gene of each constraints. Finally we get total 12 

individual gene which may construct a chromosome which 

contains six pair of gene. If we extract then chromosome with 

each four gene that ranges below -----     

Time Traffic Condition Dynamic Resource 

0000 0000 0000 

0001 0001 0001 

0010 0010 0010 

0011 0011 0011 

0100 0100 0100 

0101 0101 0101 

0110 0110 0110 

0111 0111 0111 

1000 1000 1000 

1001 1001 1001 

1010 1010 1010 

1011 1011 1011 

1100 1100 1100 

1101 1101 1101 

1110 1110 1110 

1111 1111 1111 

Table 1: 

For example if we try to minimize time then our 

destiny that maximize traffic condition and resource. Let, we 

take an arbitrary value 0100 then the value of traffic condition 

and dynamic resource almost 0111 and 1000 respectively . 

This value is not satisfy our said problem. We try to maximize 

the value of traffic condition and dynamic resource almost 

above 1100. So , using MATLAB simulation we get some 

range value of constraints in table below act of them some 

value may be accept in our range which satisfy our condition. 

Result of the values are declined due to very far to our 

optimality. 

Time Traffic Condition Dynamic Resource 

0000 0000 NA 

0010 0010 0100 

0011 0100 0100 

0100 0110 0111 

0101 0110 0111 

0111 1010 1011 

1000 1100 1101 

1001 1100 1101 

1010 1100 1101 

1011 1100 1110 

1100 1100 1110 

1101 1101 1110 

1110 1110 1111 

Table 2: 

From the MATLAB simulation explanation of 

considered chromosomal value of genotype we achieved 

some optimal consideration which is shown in table 1. We 

clearly seen that if we choose traffic condition and dynamic 

resource genotype some very high value then we cannot get 

the first constraints low value. On the three hand if we 

decrease traffic condition dynamic resource combination 

genotype then we find better time value but this is not our 

achievable solution. So, we try to find some range of optimal 

value which is shown on the table. Like this if we get 

genotype from traffic condition and dynamic resource then 

time will be almost optimal from the range   0101 0110 0111 

to 0111 1010 1011  

        Now, we apply our proposed approach of crossover 

and then on state a new combination of chromosome. If newly 

fined chromosome almost our optimal value then only we can 

say our optimality has been achieved. Otherwise, we continue 

crossover process until the desired condition has been 

satisfied. 

VI. PARENT SELECTION TECHNIQUE 

When breeding new chromosome we need to decide which 

chromosome is to use as parent. Then it need to established 

the fittest individual from the population but also wants to 

sometimes less fit individual so that more of the search space 
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is explode and no inverse the change producing offspring . 

There are two common parent selection method used- 

A. To Choose The Fittest Parent With The Largest Fitness 

Value We Calculate The Following Manner: 

1) Sum the fitness of all population members and call this 

total fitness. 

2) Generate the random number ‘r’ between zero and total 

fitness 

3) Return the first population number whose fitness added 

to preceding population number is greater or equal to ‘r’. 

B. This Method Based On the Following Steps: 

 

1) Select a pair of individual of random. Generate a random 

number ‘R’ between 0 and 1. Also consider a parameter 

‘r’ for this method if R<r then use first individual as a 

parent. If R>=r then use the second individual as parent. 

This is repeated to select the second parent. 

2) Select 2 individuals at random. The individual with the 

highest evaluation becomes the parent repeat to find 

second parent. 

We took some random values from table-1 as 

parent-1 and parent-2 and do one point crossover on them and 

we get 2 children child-1 and child-2. In the same way we 

took some sample to do one point crossover. Among them we 

have to find the fittest value which is almost same or near to 

the optimal value- 

Sample 1 

          0010   1011   1100 – parent 1 

          1011   1110   0010 – parent 2 

After one point crossover 

      0010   1110   1100 – child 1 

      1011   1011   1100 – child 2 

Sample 2: 

      0101   1010   1100 – parent 1 

      0001   0110   0111 – parent 2 

    After one point crossover- 

     0101   0110   0111 – child 1 

     0001   1010   1100 – child 2 

Sample 3: 

     1011   0011   1100 – parent 1 

     0100   0010   0110 – parent 2 

After one point crossover- 

     1011   0011   0110 – child 1 

     0100   0010   1100 – child 2 

Sample 4: 

     1011   1111   0100 – parent 1 

     0010   1010   1100 – parent 2 

After one point crossover- 

     1011   1010   1100 – child 1 

     0010   1111   0100 – child 2 

Sample 5: 

     0111   1011   0011 – parent 1 

     1100   1010   1101 – parent 2 

After one point crossover- 

     0111   1010   1101 – child 1 

     1100   1011   0011 – child 2 

Among the above samples we get the fittest value in 

sample 2 whist is almost nearest to the optimal range. 

 

VII. METHODOLOGY 

This paper consider “Design and Development of Automatic 

Vehicle Accident Detection and Localization using GPS”. It 

is as an natural choice of GPS based searching and genetic 

algorithm based heuristic search method with optimize 

nearest emergency service as well as rescue station. Genetic 

Algorithm based parameter helps to select to set analysis 

problem. The proposed work has been done by following step 

given below— 

 Step-1   

        Identify the required input constraints from different 

region of traffic based on their dynamic and static 

characteristics. 

 Step-2 

        Gathered the information related to gather the rescue 

station and all GPS satellite based database for a particular 

region for processing using Genetic Algorithm ,The 

information are related to infrastructural characteristics of 

each segment of database region wise categorically. 

 Step-3 

      Initiate the Genetic Algorithm based operation for 

optimizing .The basic operations are-- 

 Encoding 

 Recombination 

 Crossover 

 Mutation 

 Fitness 

 Population 

 Step-4 

      Build a prototype of our proposed study and match 

GPS and traffic module with Genetic Algorithm parameter. 

 Step-5 

      Optimize using Genetic Algorithm methodology 

and getting test output result against selected constraints. 

 Step-6 

       Compare with newly outcomes result of our design 

approach with the existing system. 

 Step-7 

On the basis of comparison conclusion will drawn. 

Genetic algorithm solution with fixed solution size 

is one that requires installation of a predefined number of 

variable for completeness an optimality too few variable and 

the solution cannot be tested or the optimal solution cannot 

be formed. The first GA’s where developed with this type of 

problem in mind. Genes or bits on a GA chromosome 

correspond to variable value for a potential solution based on 

their position within the chromosome. 

1) For getting convenience and optimality here we 

introduce 5 variable with related to genetic algorithm and 

our problem area. In genetic algorithm a chromosome is 

a set of parameter which define a set of proposed solution 

to the problem that the genetic algorithm is trying to 

solve. 

In real life chromosome are represented as a string. 

A string is a sequence of characters either as literal constant 

or as some kind of variable. 

       In research part traffic density unit are taken as 

chromosome so that we should measure the traffic condition 

of that moment . 
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2) In genetic algorithm gene are individual until that 

remains inside a chromosome. It may be represented as 

0 or 1. 

               In real life gene are consider as a single character. 

That means a collection of character makes a string. 

  A single traffic or individual traffic is considered as a gene. 

By counting the number of traffic condition of the road of that 

time. 

3) In genetic algorithm a particular set of gene in genome is 

called genotype. A genome is a complete set of genetic 

materials. Same as in real life genotype is represented as 

population. That means the density of characters at a 

particular time. 

        Our research considers the traffic and rescue station 

ratio as genotype. That means a particular set of traffic and a 

particular set of rescue station are considered at a particular 

time i.e. after the occurrence of the disaster. 

4) In genetic algorithm environment considered or the main 

object by using which we get the gene, genotype and 

chromosome. 

              In real life environment is considered as function by 

which we get the string, characters and population. We 

consider GPS as the function or environment. It is main object 

of our research material. The main function is done by a GPS 

tracker. It will track both the disaster location and the near 

about emergency. 

5) In genetic algorithm breeding is the process which 

ultimately result is the next generation population of 

chromosomes which is different from the initial 

generation. 

       In real life use have the generation procedure which 

we get by breeding from the precious generation to get a new 

next generation. 

        Finding optimality disaster point and rescue station 

are considered or generation procedure in are research. That 

means by finding optimality we get a new set of better result 

which is not same as the precious. 

VIII. CONCLUSION  

In this paper a new optimization approach is proposed. Using 

Genetic Algorithm as an alternative optimization tool has 

been tested and good result have been obtained. Our object 

was to development of automatic vehicle accident detection 

and localization using GPS and the optimization technique is 

done by using Genetic Algorithm. Finally, numerical results 

show the applicability of the proposed procedure.       Further 

result will be devoted to calibrating the model on real data. 

On this aspect, the GPS tracker is used in the tests will be 

monitored in the terms of automatic vehicle accident 

detection and localization. 
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