
International Journal of Advanced Research in

  Computer Networking,Wireless and Mobile Communications

Volume: 2 Issue: 1 09-Apr-2015,ISSN_NO: 2320-7248

 

 

 

Optimized bus scheduling based on improved 

multi ojective genetic algorithm 
 

Makhare Rahul Dhanaji1, Nimbalkar Jayvant Hanumant 2,  

Pawar Dipak Sanjay 3, Shirsat Vijay Bajirao 4 

                          

Prof. Atole R. N. , Dept. Of Computer Engineering, SVMP’s College Of Engineering, 

Malegaon(bk), MH, India 

                                                          

ABSTRACT— It is close to difficult to perform the transport planning of urban transport lines 

which perform the operational cost and enhance the nature of transport. the fundamental reason for 

this paper to minimize holding up time of traveler on that particular course and expand the entire 

benefit of MSRTC. the one needs to dole out transport to travel a set of excursion containing time 

table while minimizing number of destinations that may clash with every other. Actually we are 

considering all methodologies and targets in the weighted manner to discover single goals and the 

uses single target advancement approach to explain it. 

           Keywords— Bus line, genetic algorithm (GA), multi objective optimization, public 

transportation, vehicle scheduling. 

1. INTRODUCTION 

Public transportation operation planning, which is also known as bus network design [1], 

commonly includes four issues [2], [3]: 1) transport route network design (TRND) [4]; 

2)timetable design; 3)vehicle scheduling; and 4)crew scheduling. Among them, vehicle 

scheduling is very complex and remains a challenging job. Vehicle scheduling aims to assign 

vehicles to a set of trips, each of which has fixed start and end times in the bus timetable, 

such that the departure times of vehicles happen at the same time as the start times in the 

timetable. Effective solutions to this vehicle scheduling problem are very important for bus 

companies to reduce their operational cost and improve the quality of their service [5], [6]. 

This problem usually involves multiple goals that often conflict with each other. Existing 

approaches combine these goals in a weighted fashion to form a single goal and then treat it 

as a single-objective optimization problem. They may only produce one solution but cannot 

provide multiple Pareto solutions. However, in practice, multiple solutions are highly 

desirable for a decision maker to further select one solution based on applied to scheduling 

problems in different areas including vehicle routing problems to our best knowledge, there 

are no studies on figuring out a multi objective EA to solve the realistic cases of the vehicle 

scheduling of city-based bus lines. This paper proposes an improved multi objective (related 

to tiny chemical assembly instructions inside of living things) set of computer instructions 

(GA) combined with a departure-time (change to make better/change to fit new conditions) 

procedure (DTAP) to solve the vehicle scheduling problem of city-based bus lines. First, a 

set of candidate vehicle blocks is created. Second, the scheduling problem is changed into 

choosing block subsets from the candidate block set and created as an integer program. 

Finally, the problem is solved by an improved multi objective GA to produce a set of Pareto 
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solutions. This approach is applied to a real-life bus vehicle scheduling problem, and 

experiments show that it can (accomplish or gain with effort) multiple Pareto solutions. It 

reduces the use of vehicles (drivers) by about 2%-5% (1%-6%) than the now used experience 

based solution. At the same time, CPLEX, which is a widely used optimization problem 

solver, does not get an (able to be done) solution due to the problem size. The (things that 

are given/work that's done) of this paper include: 1) a multi objective GA-based vehicle 

scheduling approach to produce high-quality Pareto solutions; 2) an initial start-time-based 

solution coding big plan/layout/dishonest plan that has the advantages of a short coding 

length and fast (changing secret code into understandable language); 3) a population 

initialization method to enable the GA to quickly come together to the Pareto front; and 4) a 

DTAP embedded into the GA to improve the solution quality. The rest of this paper is 

organized as follows. Section II introduces the related work. The vehicle scheduling problem 

is stated in Section III. Section IV presents the improved multi objective GA combined with 

a DTAP. In Section V, we present the results received/got by applying the proposed approach 

to a real-world vehicle scheduling problem. Finally, we give ending/deciding statements in 

Section VI. 

2. TRANSPOSE-MINIFY MODEL 

Transpose-Minify is a software framework for solving many large-scale computing 

problems.. By using this programming model large set of data sets can be processed. 

Transpose-Minify has the two main functions Transpose and Minify.  

2.1 Transpose Function 

This function performs the searching and sorting of the similar data items.  

2.2   Minify Function 

This procedure performs the summary operation. 

The Transpose-Minify provides many useful features such as simplicity, fault tolerance, and 

scalability. It is the most powerful realization of data-intensive cloud computing 

programming. It is often advocated as an easier-to-use, efficient and reliable replacement for 

the traditional data intensive programming model for cloud computing. It is proposed to form 

the basis of the data-centre software stack. The Transpose-Minify can be applied in many 

fields such as data and compute-intensive applications, machine learning, graphic 

programming, multi-core programming. 

3. SYSTEM ANALYSIS 

3.1 Existing System 

As per the procurement of area 3 of RTC Act 1950, State Government of Maharashtra 

made The Maharashtra Sate Road Transport Corporation (MSRTC). The MSRTC has four 

level authoritative setup like Central Office at Mumbai, six Regional work places at 
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Mumbai, Pune, Nashik , Aurangabad, Amravti, Nagpur, 30 Divisional Offices arranged 

diverse Districts, and 248 Depots are arranged just about at Tahasil Places. MSRTC give 

transportation benefit through out Maharashtra and neighboring satisfies with the 

assistance of 17500 transports and it direct 85000 outings a day and close around 1,04,000 

workers are working in MSRTC in all over Maharashtra. MSRTC not just meeting 

expectations in the region of giving transport office to travelers additionally it give 

administration of carriage of parcels, cargo, dispatch and Allied Material by utilizing the 

carriage of transports. MSRTC likewise has 3 Central Workshops at Aurangabad 

(Chikalthana), Pune (Dapodi), Nagpur (Hingna). with thought of given data MSRTC 

clearly require skillful ,spur, prepared , fulfilled and caution Human Resource for running 

one of the greatest open transport associations of India. What's more for satisfaction of this 

need, MSRTC has Personnel Department. Whether MSRTC is overseeing Human 

Resource with Personnel Department this division complete capacities like Manpower 

Planning, Recruitment and Selection, Training and Development, Employee welfare, 

Salary and wages Administration, Induction, Grievance Procedure, Employee Discipline 

and so on. Altogether, the ST does convey individuals as well as deals with the postal mail,  

 

circulation of prescriptions, daily papers and even tiff-ins to youngsters concentrating on in 

the greater towns. In country territories, it helps agriculturists to transport their products to 

the urban communities. This even with terrible streets, repeating misfortunes, climbed 

assessments but then it holds its character of a vehicle administration for everyone. 

 

 

3.2 Proposed System 

 

Initially general detailing for ideal transport distribution issue is given. In the present 

philosophy a bi-level advancement is utilized to tackle this issue. In the first level, least 

recurrence of transports (the quantity of transports) needed on each one course with the 

certification of burden achievability is controlled by considering each one course 

independently. At that point by summing up the quantity of transports on each one course 

armada size is dead set. In second level by taking the armada size of first level as a lower 

bound, the armada size is again minimized by considering all courses together and utilizing 

Gas. 
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Fig.1 System Architecture 

            As shown in Fig.1 A genetic algorithm (or GA) is a search technique  used in 

computing to find true or approximate solutions to optimization and search problems. 

(GA)s are categorized as global search heuristics. (GA)s  are a particular class of 

evolutionary algorithms that use techniques inspired by evolutionary biology such as 

inheritance, mutation, selection, and crossover (also called recombination). The evolution 

usually starts from population of randomly generated individuals and happens in 

generations. In each generation, the fitness of every individual in the population is 

evaluated, multiple individuals are selected from the current population (based on their 

fitness), and modified to form a new population 

 
4, MAIN FEATURES OF TRANSPOSE-MINIFY FRAMEWORK 

4.1. Bus Vehicle Scheduling  

             Currently, the vehicles of bus lines are manually scheduled in most bus companies. 

This manual scheduling approach is very time consuming, and the quality of a scheduling 

solution is subject to the experience of dispatching engineers. In recent years, some 

approaches have been developed to automatically generate a vehicle scheduling solution for 

bus lines.  

    They can be divided into two types, i.e. exact approachesandheuristics. Exact approaches 

are able to find an optimal solution for this problem; however, their computational time is 

often unacceptable since some variations of this problem are ondeterministic polynomial-time 

hard (NP-hard). Ribeiro and Soumis [11] present a column generation approach for the 

multidepot vehicle scheduling problem modeled by a network flow model, with the objective 

to minimize operational costs. Freling et al.[12] present a linear program for a single-depot 

vehicle scheduling problem and an auction-based-algorithm to solve it. Their objective is to 

minimize the capital cost, specifically the number of vehicles. Knutet al.[13] establish a set-

partitioning model for the simultaneous vehicle and crew scheduling problem, aiming at 

minimizing the total cost including operational and fixed costs. 

4.2. Vehicle Scheduling Of Bus line 
        This section introduces the problem of bus vehicle scheduling, with the necessary 

definition of terms involved in this problem. A control point (CP) is a predefined location 

along abus line, where drivers can take a rest with duration R.Abus line with two CPs 

(CP1and CP2) is a typical case in practice and is considered in this paper. Atripis a directed 

route of a vehicle from one CP to another.  

Each trip has a start and end time. Avehicle block is the schedule of a single vehicle 

and comprises a set of consecutive trips assigned to it, as shown in Fig. 1. In each vehicle 

block, the interval between the end time of a trip and the start time of its next trip should not 

be greater than the sum of rest time 
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4.3. The assumptions before modeling 

            We should take full account of passengers and bus company’s interests before we 

design the bus scheduling programs, to seek a win-win state[6]. This means the bus 

scheduling problem is a multi-objective optimization problem. But the bus schedule could 

affect by many factors, so we should do some assumptions before the math model established 

for the study’s convenience.  

(1)  All the buses are the same models  

(2)  There will no passengers leave after each bus pass 

(3)  Each passenger will comply with the rules of first come, first on the bus strictly 

(4) Two adjacent cars’should have the same departure interval in a same period 

(5)  The passenger’s arrival time obey uniformly distributed 

(6)  The running time between stations must be a certain time, it cannot change following 

the time and space’s change 

(7)  All vehicles on the bus route can always run, regardless of traffic jams, traffic accidents 

and other unforeseen circumstances  

(8)  No matter how much the distance,the fares are single. 

 

5. MODULES 

Module1 -  We can solved the above model using the genetic algorithms, which according 

to the biological laws of evolution——the principle of the fittest survival to search the 

optimization. Simulate the laws of biological evolution, so that the most viability of 

chromosomes can be saved in the largest possible. The most viable of the chromosome 

equals to the optimal solution in the bus scheduling problems.  

 5.1, Genetic code  

 

      The coding process of the genetic algorithm is the process of mapping from phenotype 

to genotype. Based on the actual situation, the bus’s departure schedule will be a long string 

of number string, so this design will be used multi-parameter map encoding. If we assumed 

the maximum departure time is 15 minutes, the minimum departure time is 3 minutes, it 

means the string length of the binary grid spacing in each period at least four. If we divided 

a day into K time periods, then the chromosome length is 4K. The reverse process of 

encoding is decoding process. If we know a binary code, we should convert it into a decimal 

number, and then translate into the corresponding decimal real number in the real interval. 

 

                  Coding process of the genetic algorithm is the process of mapping from phenotype 

to genotype. Based on the actual situation, the bus’s departure schedule will be a long string 

of number string, so this design will be used multi-parameter map encoding. If we assumed 

the maximum departure time is 15 minutes, the minimum 

  

 

ISRJournals and Publications Page 129



International Journal of Advanced Research in

  Computer Networking,Wireless and Mobile Communications

Volume: 2 Issue: 1 09-Apr-2015,ISSN_NO: 2320-7248

 

 

 

5.2, Determination of the initial population  

 

The larger population size, the higher diversity of individuals, the less possible of the 

algorithm into a local optimal solution. But the larger population size, the computational 

efficiency is reduced, and it also affect the crossover; the smaller size, the algorithm search 

space is limited, then it will result in a “premature” phenomenon. The number of genetic 

algorithm initial population generally in the range 30 to 100, we will take 30. 

  

5.3, Fitness function 

 

The genetic algorithm rarely used the external information, such as differential, 

continuous. Generally, we • Genetic Operators  The genetic operators including selection, 

crossover and mutation, representing the biological reproduction,   

 

5.4, Mating and mutation   

 

a) Selection operator:  Retain the outstanding individuals and eliminate the inferior ones, 

this process is choice. The purpose is to ensure the fine individual could inherited to the next 

generation directly, or through cross matching produce the new offspring who contains good 

genes. We always choose the fitness proportional selection method, it also called Monte 

Carlo or roulette wheel selection. If we suppose the population size is n, it’s fitness function 

of  individual i is fi, then the probability of being selected.  

 
 

6. ALGORITHM 

 

6.1, GENETIC ALGORITHMS 

The idea of genetic algorithms (GAs) was first conceived by Professor John 

Holland of the University of Michigan in 1975. Genetic algorithms are computer based 

search and optimization algorithms which work on the mechanics of natural genetics and 

natural selection (Goldberg, 1989). The mechanics of a simple genetic algorithm are simple 

involving copying strings and swapping partial strings. The explanation of why this simple 

process works is subtle yet powerful. Simplicity of operation and implicit parallelization 

are two of the main attractions of the genetic algorithm approach. 

 

6.2, Working Principle 

GA’s begin with a population of string structures created at random. Thereafter, each 

string in the population evaluated. The population is then operated by three main operators 

- reproduction, crossovers and mutation - to create a hopefully better population. The 

population is further evaluated and tested for termination. If the termination criteria are 

not met, the population is  again operated by above three operators and evaluated. This 
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procedure is continued until the termination criteria are met. One cycle of these operators 

and the evaluation procedure is known as a generation in GA terminology. 

 

6.4, PROJECT SCOPE 

With the further advancement of wise transportation frameworks and manmade 

brainpower strategies, the related transport booking technique likewise inside and out 

study. So as to acquire a superior arrangement of open travel in a transport line, we make a 

multi-object hereditary calculation streamlining model, including the travelers and 

transport organizations, as indicated by the given preconditions and traveler information. 

Utilizing the hereditary calculation's worldwide improvement pursuit to manage the work 

transports on one transport line, acquiring the ideal arrangement of transport flight interim. 

 

 

7. PURPOSE 

The reason for this venture is to present an insightful system for streamlining for 

transport timetable/timetabling, thinking seriously about the holding up time of travelers 

and in addition activity conditions. Doing studies/insights with travelers to figure out their 

worries relating to transport transportation, Examining the current transport steering 

framework, The investigation of present issues to watch if there could be changes or 

implementations, Exploring different calculations for enhancement, Evaluation of 

programming improvement for streamlining for transport calendar/timetabling, writing 

calculations for advancement after assessment of technologies, performing of test and 

troubleshooting to check the dependability of the product ,Applying recreation to the 

product for equipment advancement. 

 

 

Software Requirement 

1-Operating System- Windows XP/7/8. 

2-Front  End Language- HTML, java, jsp 

3-Back End Language- MySQL 

4-Database Connectivity- JDBC 

 

CONCLUSION                                                                          

                 This paper under the guidance of intelligent transportation system theory, we 

discussed about the public transport vehicles, about the theories, methods and models. In a 

city transportation, the bus schedule is an important part of intelligent transportation system, 

and it also an emerging interdisciplinary field of study. We using the GA to optimize the bus 

scheduling, assigning the public transport vehicle resources more rational, adjusting the 

supply and demand balance. This will provides research platform to perfect the bus schedule 

in the entire city in the fuly. 
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