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ABSTRACT 

 
ARTICLE INFO 

Carpooling is going halves with any other person travelling to the same destination. It 

is eco-friendly and also saves our natural resources like fuel and reduce a person’s 

travel cost which includes fuel cost, tolls. In this paper, a survey is carried out on four 

different techniques implementing carpool system.1) GCRMA: This technique is a 

genetic based approach and solves the carpool problem using two modules: EI and 

GE. 2)The paper depicts the use of heuristic algorithm and stochastic model to solve 

the carpool problem. 3)The compact Genetic Algorithm(cGA) is implemented in this 

paper using two modules, the EPO module and EMI module and here the problem is 

solved using LCLMCM method. 4)The variation in vehicle demand is described in 

this paper. Four sizing methodologies are used, among which, three meet QoS by 

sizing and the fourth method offers high QoS without requirement of data.  
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I. INTRODUCTION 

A serious problem now-a-days in large metropolitan areas is 

traffic congestion. Too much of traffic not only degrade the 

quality of life but also it impacts negatively on the 

productivity, the economy and theenvironment as well. So, 

to overcome thisproblem faced by everyone living in society 

we came up with this solution named CAR POOLING. 

Carpooling also known as ride-sharing, is the sharing of car 

journeys in which  more than one person can travel in a 

single car. Carpooling reduces each person's travel costs 

including fuel costs, tolls, and the stress of driving as more 

than one person travels in the same car. Carpooling is also a 

more environmentally friendly and sustainable way to travel, 

reducing traffic congestion on the roads, and the need for 

parking spaces.The survey shows that the researchers have 

significantly worked for the need of saving the common 

people getting stuck and wasting so much of time in traffics 

and it also focuses on reducing the use natural resources and 

to save environment from the pollution done by using 

excessive vehicles in the large metropolitan areas and cities. 

This research paper is created on the basis of certain 

algorithms and various mining techniques which are used to 

collect the data from the user and for storing it on the main 

server. The basic concept of the paper is to generate the 

route under different transport modes, including a private 

car, a taxi, a bus, the subway, or simply walking. The 

routing optimization goal is to minimize the driving distance, 

reduce commute cost, protect the environment and alleviate 

urban traffic problems.While making this research paper we 

have come through various articles and many other papers, 

and came out with a perfect algorithm which can make this 

system work properly. Our survey also included various 

algorithms and techniques but they all had some kind of 

errors, which we have reduced and came up with a brand 

new algorithm which has a high accuracy level.To begin, a 

vehicle and a driver are assumed to be available. Qualified 

riders are recruited to join the carpool group one after 

another until all passengers seats are taken. Departing riders 

can be replaced by newly qualified riders. Such a carpool 

group requires working out an optimized ridesharing route 

that can satisfy all existing riders on a daily basis. During 

the process many terms have been repeated, and one of the 

most common and basic term which has been repeated is 

“FREQUENT ROUTE”. The basic definition of frequent 

route is:- 

A frequent route is a complete route in which a rider 

frequently passed through in the similar time of a day. There 

are two key factors when determining a frequent route. The 

first in its high occurrence and the second is the similarity in 

the occurrence time. A frequent route is denoted by a list of 
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directed edges. A qualified route is an instance of a frequent 

route. Each time that a rider passed a frequent route will 

generate a route record, and we call this route instances as a 

qualified route of the frequent route. 

 

Literature Survey: 

 

The authors,Shih- Chia Huang, Ming-Kai Jiau, and Chih-

Husiang Lin,in the followingpaper [1] has been 

implemented the entire framework of ICSwhich provides an 

environment in which the drivers and passengers can get 

carpool matches easily at any time and in any place. The 

ICS system is built with various web applications and is 

based on service orientation. It comprises of two primary 

modules: A Mobile Client (MC) Module and A Cloud 

global carpool services (CGCS) Module. MC and CGCS 

module communicates with each other through mobile 

communication network. Also it addresses CSP definition 

for application of system.CSP problems are solved by 

GCRMA, which is based on genetic approach which also 

have two modules: EI and GE where EI module initializes 

chromosome representation and greedy population 

initialization effectively generate initial solutions to CSP 

problem.GE module accurately determines optimum 

solutions to the CSP. The early stop option is added to 

facilitate the improvement of processing time. GCRMA 

results were compared with other algorithms through the use 

of several test scenarios and analysis shows that it provides 

optimum performance for objectives of this paper. 

 

      The authors Shangyao Yan, Chun-Ying Chen, and 

Sheng-Chieh Chang, [2]. The following paper describes the 

network flow to develop a carpooling model and 

mathematical programming method for stochastic 

vehicle.Multiple vehicle-flow networks, passenger-flow 

networks, and a set of side constraints across the networks 

are included in this model. To solve this problem, a heuristic 

algorithm is developed.A number of cases were tested to 

evaluate the performance of solution method. Solution 

method could efficiently resolve large problems as the tests 

gave good results.Only one stochastic model is considered 

in this model. It could be improved by considering multiple 

stochastic factors. 

       The authors, Ming-Kai Jiau and Shih-Chia Huang, in 

the following paper [3] has proposed a compact genetic 

algorithm(cGA) to solve the carpool services problem 

rapidly by having low memory expenditure to acquire high-

quality matching results. cGA is manipulated on a 

probability distribution over a set of solutions. LCLM-CM 

module has been developed which involves three major 

modules: an Evolutionary Model Initialization (EMI) 

Module that characterizes the features of the genetic 

representation of carpool services problem, and takes 

advantages of probabilistic model approach to reduce 

memory requirements. Next is an Evolutionary Process 

Operation (EPO) Module which finds the approximate 

optimal solutions of carpool services problem using low 

computational complexity and it mimics to rapidly evolve 

the individuals into feasible matching solutions by 

principles of natural evolution. After completion of the EPO 

process, the EMM module passes individuals with superior 

traits onto next generation. The cGA has been extended to 

overcome the deficiencies in previous cGA to describe an 

individual encoded with the x-ary alphabet set. In addition, 

authors have create a linkage between the genes via the ESS 

procedure which retains superior genes through generations. 

The LCLM-CM method involves two mechanisms: adaptive 

sampling and elitism-based evolution by which to increase 

solution quality. The LCLM-CM was compared with other 

methods and analysis shows that LCLM-CM is superior to 

other methods.The authors Tommy Carpenter, Srinivasan 

Keshav, and Johny Wong, [4]. This paper describes the 

variation in vehicle demand with time of day, year. Due to 

finite population in many pool applications, sizing 

methodologies are needed. Four such methods are used. 

Three among which meet QoS by sizing. The fourth method 

offers high QoS without any requirement of data. Potential 

BEV buyers and dealerships are advantageous to offer pool 

service. Transactional costs of subscribers are reduced when 

this service is integrated to dealerships. The dealerships 

internally calculate the cost of service and evens out into the 

price of BEVs. 

Techniques : 

 

1. GCRMA: 

 
 

This technique [1], determines the carpool matches through 

Intelligent Carpool System and thus solves the Carpool 

Service Problem. This technique uses two modules : 

EI(Evolution Initialization) and GE(Genetic Evolution) 
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modules. The EI module is used to initialize chromosomes 

and effectively generate the initial solution to the CSP. 

Depending on the initial solution in the EI module, the GE 

module determines the optimum solution to the CSP 

accurately.  

 

 

2. FCGA : 
Algorithm : 

1: input is taken astwo sets of drivers and passengers 

 

2: initialize population of chromosomes based on driver-

passenger assignment 

 

3: repeat 

 

4: build implicit routing layer of each chromosome in 

population 

 

5: evaluate each chromosome in term of route 

 

6: select chromosomes as two tiers of sub-populations to 

construct mating pool 

 

7: recombine top-tier and low-tier chromosomes to replace 

the chromosome 

which is in low-tier sub-population by probability of 

crossover (Pc) 

 

8: mutate top-tier and low-tier chromosomes by probability 

of mutation (Pm) 

 

9: repair new population to have valid assignment 

10: compute genotypic diversity (GD) of population to 

measure divergence 

 

11: compute phenotypic diversity (PD) of population to 

predict convergence 

 

12: enter two variables GD and PD at fuzzy logic-based 

controller 

 

13: defuzzify output fuzzy values regarding to deviation of 

Pc and Pm 

 

14: adjust Pc and Pm by equation  

 

15: until generation reaches maximal iteration 

 

16: output a collection of driver-passenger relations. 

The above algorithm [6] determines the driver-passenger 

relations. 

 

 

3. LCLM-CM: 

 
 

In order to decrease the time and memory 

requirements of computing in the carpool system, 

the LCLM-CM method employsgenetic evolution 

and estimation of distribution.  This method 

includes three important modules: an Evolutionary 

Model Initialization (EMI) module,an Evolutionary 

Process Operation (EPO) module, and 

anEvolutionary Model Modification (EMM) 

module.This EMI module characterizes the features 

of the geneticrepresentation of the carpool services 

problem, and takes benefit of the probabilistic 

model approach to decrease memory requirements. 

The EMM module uses the selection of elitist 

segmentand the update of x-ary probabilistic model 

to effectively renewparameters of the model 

according to the results of the EPOmodule. 

Consequentially, the LCLM-CM methodachieved 

high-quality results while taking minimal 

timecomplexity and memory expenditure. 
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Title Author  Year  Technolog

y 

Algorithm Advantage Limitation Applic1ation 

[1] A 

Genetic-

Algorith

m-Based 

Approach 

to Solve 

Carpool 

Service 

Problems 

in Cloud 

Computi

ng 

Shih-

Chia 

Huang, 

Ming-

Kai 

Jiau, 

and 

Chih-

Hsiang 

Lin 

2014 A 

technique 

that 

predicts to 

show the 

accurate 

optimum 

path of the 

journey 

for the 

convenien

ce of the 

user. 

Algorithm 

in this 

technique 

helps to find 

optimal 

solution in 

reasonable 

time and 

reduces 

processing 

time by 

terminating 

criteria of 

early stop. 

Optimum 

journey, less 

travel time, 

less traffic, 

save fuel. 

It may have 

some 

security 

issues. 

It can be 

applied in 

short as well 

as long 

distance 

travel. It can 

be used in 

public as 

well as 

private 

sectors. 

[2] A car 

pooling 

model 

and 

solution 

method 

with 

stochastic 

vehicle 

travel 

times 

Shangya

o 

Yan,Ch

un-Ying 

Chen, 

and 

Sheng-

Chich 

Chang  

 

1
st
 

Febru

ary 

2014  

 

A smart 

way of 

reducing 

the use  of 

Vehicles 

and 

provide 

comfort 

and ease 

to the 

people 

with just 

few data 

provided 

by them  

 

Since it is 

difficult to 

find optimal 

solutions for 

realistically 

large 

problems ,to 

find near-

optimal 

solutions.  

 

Less traffic, 

less 

pollution.  

 

Can be done 

only for 

some 

selected  

firms or 

organization

.  

 

It has a very 

wide focus 

on cars 

currently, 

and can be 

applied on 

motorcycles.  

 

[3] 

Sizing 

Finite-

Populatio

n Vehicle 

Pools  

 

Tommy 

Carpent

er, 

Srinivas

an and 

Johnny 

Wong 

 

3
rd

 

June 

2014  

 

A 

technolog

y which 

reduces 

the traffic 

on a 

single 

route by 

providing 

the same 

vehicle 

for two 

different 

individual

s.  

 

Algorithm 

of this 

technique is 

very unique 

as it provide 

the specific 

place and 

individual 

to travel 

together. 

 

Low cost , 

easy to  

travel with 

it.  

 

Only for 

private 

firms.  

 

Very wide 

application 

for cars and 

soon for 

Bikes.  
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Conclusion: 

The LCLM-CM algorithm is superior to other methods as it 

shows best performance with respect to GCRMA, stochastic 

and sizing techniques. Even though other methods provide 

efficient results by finding related matches very fast but this 

method provide memory management for storing related 

data which leads to have high performance than any of three 

techniques. GCRMA accurately determines optimum 

solutions to the CSP. In stochastic method,vehicle-flow 

networks, passenger-flow networks, and a set of side 

constraints across the networks are included which is solved 

by heuristic algorithm. Sizing technique meets Quality of 

service(QoS) and it finite the population in carpool 

application. 
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