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Abstract — Poor route planning may result in poor route 

coverage, an excessive requirement for interchange 

between routes, and irregular frequencies. While dealing  

with efficiency of college transportation operation, i t can 

encompass many things, including vehicle fuel  economy 

and productivity of technicians. Certainly efficient routing  

starts with planning. Performance of a bus system is 

affected by several  criteria, such as increased in the 

number of buses, number of bus stops, and number of 

passengers, and changes along roadways and in land uses. 

Therefore, the various issues causing inefficient operation 

of bus services needs to be identified and also appropriate 

techniques/measures should be formulated to resolve these 

issues. Plans must be kept under regular review, and 

revised as necessary. 

Index Terms — Route planning, route coverage, 

efficiency, vehicle fuel economy. 

I.  INTRODUCTION 

Transport demand in most cit ies has increased 

significantly, due to increase in population as a result of both 

natural increase and migration from rural areas and smaller 

towns. Fast growth of population has trigger a greater need for 

well-o rganized  public transport service to carry  many 

passengers through overcrowded and congested urban areas. 

The problem of scheduling and routing college buses deals 

with the important question of how to transport students to and 

from college in the safest, most economical and most 

convenient manner. The scheduling and routing activ ities are 

often controversial because the problem must deal with 

multip le object ives. Although the vehicle  routing in general has 

dealt with many object ives, the most relevant in the context of 

routing and scheduling of college buses are to min imize the 

transportation cost and to minimize the transportation time. 

 
There are a million ways to get from one point to 

another point .But when it  comes to optimizing the bus routes, 

efficiency is what matters most. When we talk about efficiency 

in a college transportation operation, it can encompass many 

things, including vehicle fuel economy and productivity of 

technicians. But if we really  want efficiency, the discussion 

must focus on routing specifically, the policies that shape 

college bus routes and the processes put in place to evaluate 

those routes as routing is the key element for finding good 

solutions. Transportation system should have proper routes 

with proper timing and with maximum capacity utilization for 

its effective use. Every system faces its own defects and 

limitat ions in every aspects, bus routing and scheduling are to 

be given primary importance while focusing on its s afest use. 

Efficiency is another major factor that is considered, efficiency 

starts with planning and for planning data are required. 

 
Existing bus route of MBCET is not efficient to 

cover all the important routes, so the objective of this project  is 

to create a transportation system which help in stop allocation 

and to identify the safest routes. From the survey conducted in 

MBCET campus our team were able to identify the defects in 

existing system, which provide necessary information for 

rerouting to satisfy the present and future demands and also to 

make its effective use[2]. 

II.  ISSUES OF BUS TRANSPORTATION IN MBCET 

Some    of    the    important    issues    for inefficient 

performance of bus transportation system in  college as 

identified for this study are as follows: 

 Overcrowding due to inadequate system 

 Inefficient & uneconomic bus routes 

 Irrational location of bus stop 

 Higher overall operational cost 

 

Objectives for designing daily  operations of a public 

transportation system should encompass both angles of service 

and economic efficiency. Thus the practical goals for the 

project is to overcome all the shortcomings of the present 

system as stated before, and can be briefly summarized as 

follows: 

 User benefit maximization 

 Operator cost minimization 

 Capacity maximization 

 
Therefore, the various issues causing inefficient 

operation of bus services needs to be identified and also 

appropriate measures should be formulated to resolve these 

issues. 
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III.  METHOD OF CONSTRUCTION OF EFFICIENT BUS 

ROUTES 

Achieving efficiency improvements in bus 

transport systems is not always easy. This is a practical 

solution for p lanners which help explore the essential elements, 

steps and milestones to improve bus transport system 

efficiency. It considers proven practices and examples from 

planning to implementation, monitoring and evaluation. It also 

identifies key questions to ask when devising, implementing 

and evaluating transport system efficiency. 

 
A.  Data Collection 

The questionnaire survey was conducted among the1st 2nd 3rd 

and 4th year students of various streams of B.Tech programme 

for the analysis of the existing college transportation system. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Questionnaire Page 2 

 
B.  Response percentage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Questionnaire Page 1 

 

 

 

 

Figure 3: Response from Students in percentage 
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C.  Mode of Arrival 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: Pie diagram showing mode of arrival of students (as 

per s1s2 survey) 
 

Figure 5: Pie diagram showing mode of arrival of students (as 

per s4 survey) 
 

Figure 6: Pie diagram showing mode of arrival of students (as 

per s6 survey) 

 

Table 1: College Bus Demand and Student Willingness from 

various locations 

Percentage of students depending on 

each mode(as per s8 survey) 
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D.  Suggestions for New System 

The suggestions provided by the students for the 

improvement of the bus route system are represented in Table 

2. 

 
Table 2: Suggestions for New System 

 

 
E.  Current Bus Route Network 

 

 
Figure 8: Combined Current Bus Route Network 

 
F. Study Area 

The locations of the students were obtained from the survey 

analysis results and were listed out. Keeping the college as 

central point, from the locations of the students, the farthest 

locations were identified and the boundary of the study area 

was fixed based on these locations.To ensure safety to public 

health, economy and utility it is necessary to check, analyse 

and treat the raw available water to safe and permissible limits 

before utilising it.In order to ensure that the available water 

source of the slum is suitable for drinking purposes, following 

experiments were performed. 

 
Figure 9: Study Area 

G.  Zoning 

1.  The survey results were analysed and the locations of 

the students of the college were identified and listed. 

2.  The farthest locations of students from the college are 

identified. 

3.  The locations were then plotted on the study area 

using Google Earth. 

4.  The exact location of the college was marked and 

keeping it as the central point the locations of the students were 

classified into 8 distinct zones. 
 

Figure 10: Zoning 

 
H.  ROUTING AND SCHEDULING 

1.  The Origins of Students currently availing college bus 

& those who are willing to avail college bus were 

plotted in the study area using Google Earth 

 
2.  The farthest points that the college bus can reach 

within the time limit are identified 

 

3.  First set of trial routes were prepared by  providing  

routes through the feasible farthest points of origin  

interconnecting intermediate points of origin 

4.  The total distance and time taken for completing the 

route was determined using Google Maps and the 

feasible routes were selected 

5.  The Total Number of Students from each point 

including current college bus demand and willingness 

was tabulated 

6.  A second set of trial routes were prepared either by re- 

routing the routes from the first set. The routes were 

prepared such that the total number of students 

boarding the bus from a single route was limited  

between 60 to 70 

7.  Boarding points for students were allocated to each 

route 

8.  The final set of routes were prepared by optimizing 

the routes from the second trial 
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I. Proposed Routes 

 
 
 
 
 
 
 

 
Figure 11: Route 1 

 

Figure 12: Route 2 
 

Figure 13: Route 3 
 

Figure 14: Route 4 

 
 
 
 
 
 
 
 

 
Figure 15: Route 5 

 

 
Figure 16: Route 6 

 

Figure 17: Route 7 
 

Figure 18: Route 8 
 

Figure 19: Route 9 
 

Figure 20: Route 10 
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I V.  ESTIMATION 

Table 3: Estimation (1) 

 
 
 
 
 
 
 
 

 
Table 4: Estimation (2) 

 
 

5. COMPARISON OF PROPOSED AND CURRENT BUS 

ROUTE SYSTEMS 

 
Table 5: Comparison of Proposed and Current Bus Route 

Systems 

V .  CONCLUSION 

After Plotting & comparing the details of the current & the 

proposed bus route networks, it was found that the proposed 

bus route network is better than the current network. Even 

though the number of buses used has increased by one due to 

addition of the 10th route, the approximate total running 

distance of the buses for a year has been reduced by 20,000  

km (463.4 km/day). Moreover, the reach of co llege bus has 

been extended to locations like Vedivechankovil, 

Mukkolakkal, Nettayam-Mukkola, Vazhayila, Kochuveli, etc. 

An additional 19 locations has been incorporated in the 

proposed route network. The Proposed Bus Route Network 

was designed to provide the college bus facility to additional 

236 students apart from the 370 students availing the college 

bus facility of the current system. Thus taking into 

consideration, the advantages of the proposed network, it  can 

be concluded that the Proposed Routing is efficient than the 

existing network. 
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