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Abstract: Buses are the most widely utilized in transit technology these days due to the fact bus networks are easily handy and 

cheaper than other kinds of public transportation. Bus route problem is major challenge now a day because bus transportation 
needs to be safe, reliable and well planned. So that bus route optimization is necessary. It is the technique to find the most 

convenient route on the basis of current bus ceases, timing, and bus loads. Therefore, route optimization helps to increase the bus 

fleet efficiency. The prime goal of bus route optimization is to lower the number of drivers, total travel distance and buses running 

on a particular route. It can save money by controlling the fuel and staffing expenses as minimal as possible. The paper highlights 

the different techniques usage in previous study and conclusion. 

 

Index Terms- Bus Route Optimization, Technique, Network. 

I. INTRODUCTION 

 

     The bus scheduling problem is a basic and crucial problem arising in the transit scheduling, because they are the main 

resources necessary to service passengers. Vehicle routing problem is generally defined as a series of delivery points or receiving 

point, selecting the proper route with certain constraints orderly through them. It is a kind of version of salesman problem. 

Various Schools/ colleges have their fix time window, they have their fix stops and numbers of student at each stop are fixed and 

have to complete the trip. Therefore bus route optimization is necessary. Bus Route Optimization is the technique to find the most 

convenient route on the basis of current bus ceases, timing, and bus loads. Three factors make school bus routing unique: 
1. Efficiency (the whole cost to run a school bus) 

2. Effectiveness (how well the demand for service is fulfilled)  

3. Equity (fairness of the school bus for each student). 

     The school/ college bus problem can be divided into following: 

 To select from available bus fleet 

 Selection of bus stops from the given set of potential bus stops 

 To assign the students to the particular bus stops 

 To assign the bus stops to the particular buses 

      It is difficult to imagine the variety of existing computational tasks and the number of algorithms developed to solve them. 

Algorithms that either give nearly the right answer or provide a solution not for all instances of the problem are called heuristic 

algorithms. Usually heuristic algorithms are used for problems that cannot be easily solved. The population based heuristic 
algorithms have two important types: evolutionary algorithms (EA) and swarm intelligence (SI) based algorithms. Some of the 

recognized evolutionary algorithms are: Genetic Algorithm (GA), Evolution Strategy (ES), Evolution Programming (EP), 

Differential Evolution (DE), etc. Some of the well known swarm intelligence based algorithms are: Particle Swarm Optimization 

(PSO), Shuffled Frog Leaping (SFL), Ant Colony Optimization (ACO), Artificial Bee Colony (ABC), Fire Fly (FF) 

algorithm, Cat Swarm Optimization (CSO), Arificial Immune Algorithm (AIA), etc. Besides the evolutionary and swarm 

intelligence based algorithms, there are some other algorithms which work on the principles of different natural phenomena. 

Some of them are: Harmony Search (HS) algorithm, Gravitational Search Algorithm (GSA), Biogeography-Based Optimization 

(BBO), Flower Pollination Algorithm (FPA), Ant Lion Optimization (ALO), Invasive Weed Optimization (IWO),  etc.  

 

II. LITERATURE REVIEW 

 

     Partha Chakroborty and Tathagat Dwivedi (2002) [7] studied the problem of route network design. The heuristic algorithm and 

mathematical techniques cannot be used for designing actual routes on any given road network because it optimize only parameters 

like route length, route spacing etc. In this paper Genetic Algorithm method was used because it performed well in solving large, 
discrete optimization problems. Based on result they concluded that the suggested method performs significantly better than the 

existing method. 

 

     Ailing Huang et al. (2007) [1] studied Bus Route Evaluation (BRE) in Beijing. For that they had developed comprehensive BRE 

standards according to the status of Beijing’s transit system. BRE system includes 3 standards: Service level, operation efficiency 

and socio-economic benefit. Analytical Hierarchy Process (AHP) method was used to build the BRE model. They collected No. 7, 
No. 15 and No. 334 bus route data for the study. Based on result they concluded that BRE system was consistent with the actual 

condition of the transit system in Beijing and suggested to improve and optimize bus route operation. 

 

     Ning Zhang and Zhengdong Huang (2011) [6] studied the problem of bus route planning. They used GIS based framework for 

bus route optimization with GA and EGBRS (Existing Good Bus Route) extraction. Based on comparison result they suggested 

GIS-based optimization approach with GA. 
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