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Abstract
This paper will provide guidelines for bus planning operators to develop an efficient and cost-effective Public bus Transportation
route and schedule in MATLAB software. The main objective of public transport planning is to optimize the operational cost on

the entire network. Then, its profit, level of service and competitiveness can be improved. Bus service scheduling and driver duty

scheduling have done in Matlab where scheduling of up to 5000 drivers can be done .This Project will provide guidelines to find
the Bus Network Flow Graph for hundreds of Buses. It also Provides the shortest path (Based on Distance, Cost) several through

the Entire Network of flow Graph.

Keywords: Bus Network Flow Graph, Shortest Path Problem, Network-Model, Vehicle Routing problem (VRP),

I. INTRODUCTION

The buses and trains play a very important role in public
road transportation system. There is a great need of having
user & transit friendly transportation system. In public
transportation system there is one depot node and others are
sub depot nodes(where pickup& drop up of passengers has
been take place).so in order to become Public bus
transportation more economical and environment friendly, it
is required to have the most optimal planning in bus
transportation.

In transportation problems, if the size of transportation route
has been reduced then it leads to considerable reduction in
relative cost. So it is budget saving for transportation
company. Since it is directly related with fuel consumption

The aims of this scheduling method are: (i) to make best use
of the drivers, assets and financial resources; (ii) to improve
the on road vehicle efficiency; (iii) to optimize route,
operational cost.

Thus there is need of Research & Development in
timetabling, routing and scheduling of vehicles in public
transportation. So that it will meet to the Passenger’s trip
demands. This problem has been remarked by many public
transportation experts all around the world. For the any Bus
Depot, the main objective of public transport planning is to
optimize the operational cost on the entire network. Then, its
profit, level of service and competitiveness can be improved
Planning of public transport is one of the issues which use
the bus routing method Stations having hundred, and upto
thousand, Buses on each day are common throughout

Mabharashtra. So these Bus station have more number of
intermediate Routes, which are connected to the sequential
stopping points (stations),The Buses differ in their
categories, ,running speed, departure time and arrival time,
starting point and destinations.

The advantage of having transportation system with an
automation is that such transportation system gives an
efficient schedules, it will reduce the driver duty time for
duty scheduling ,it gives optimum solution for transportation
problem. .

Therefore there is need of research in the timetabling,
planning and scheduling of buses. The planning and
scheduling is highly complex problem

ILLITERATURE ON RELATED WORKS

Various methods are proposedforn the vehicle  routing
problem. Jing-Quan Li[4] introduces many methods for
solving the wvehicle routing problem. The Bus Depot
Platform allocation and routing can be done using different
schemes.

Park and Kim (2010) [7] presents proper schedule for a
allocation of buses where every bus picks up student from
various bus stops and then drop them to the school.

II1. PROPOSED WORK

Through analysing different methodologies, this project will
provide guidelines for bus planning operators to develop an
efficient and cost-effective Public bus Transportation route
and schedule. . Since finding the optimization for this
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problem manually is very tedious task also it requires large

computation time. It is possible to solve shortest path

problem in Matlab.

B3 - |

K~ J | ABC Trip Report For The Month July 2013 For The Route Ty

Implementation for accessing the
matlab can be perform by using two different approches

A. Reading Xls Sheet into Matlab Software.

database from excel to

e Excel sheet data can be used as a intermediate data
Using Matlab and Computer languages like C,c++ it is

possible to access the given database

e
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CASE STUDY DATA FILES (ISLAMPUR DEPOT) :-

Maharashtra State Road Transport Corporation

Division Name : SANGLI

Depot Name : ISLAMPUR

s

T

ABC Trip Report For The Month July 2013 For The Route Type All For The Bus

=

4] Type All

5

& |SrNo|Route DUNO.[Time |Dist. |TripdK.M. |Earn. |EP/KM |L.F. N.ERfKNM Gr
o L|SANGLI  SHIRDI 4 5.45 4317 31 13353 353824 29.4272 £§8.74| 24.2774|E
B | 2|sHIRDI  SAMGLI 5 545 4317 31| 13383 3o7oas| 207353 7047 245317|E
L J|SANGL  NASIE & pis) 43523 31 14021 420461 | 29.9879 7iis| 24.7A01|E
10 4| NASIK  SANGLI T 7.3 452.3 31 14021 413144 29.5374 T0.12| Z4.36B4|E
i1 S|ISLAMPUR  AKKALKOT 28 i1 283.7 31 2105 25TSE6| 29.4328 60.67| 24.28Z1|E
12| 5|AKKALKOT ISLAMFUR 30 645 2037 31 o105 | 224377 248433 58.33| 20.3307|B
13 T|ISLAMPUR  TULIAFUR 34 10.15 3001 31 2303 270997 29.1301 £2.98| 24.0323|B
14 E|TULAFUR  ISLAMFUR 35 7 3001 31 §303| 226288 24.3254 57.6| 20.0EB4|E
i5 S|ISLaMPUR  MUMBSI {CEN.| 137 10 352.8 31 10oan| 25318R8| 24.31487 57.3| 19.9235|E
15|  10|MUMBAI {[CEN.]  ISLAMPUR 138 73| 3s29| 31| 1poao| 2334m0| 213419) sosd| 17.807|E
7 11| ISLAMPUR SHIRDI 191 17.3 F20.6 E, 1172 32EBl| ZB.O555 56.74| 23.1ASB|B
15 12| SHIRDI  ISLAMFUR 182 i8.2 4317 4 1727 32216| 1B.6543 37.65| 15.3B8B|C
i 13| IELAMPUR  RASHIK 204 6.3 4113 31 12747 355867| 27.9256 65.73| 23.03B6|E
20| 14|NASHIK ISLAMPUR 205 ol ae112| 31| 12747| 3i7oas| 240004 55.7| 20.5758|8
i 3B52603| 27.1513| S1705| 22 3g8g
2z Middle Distance services July - 2013 Islampur Depot

23 | Sr. NRoute DU NDO.|Time |Dist. Tripd K_M. Eam. |EP/KM [L.F. N. EPIK Gr
a4t 1]ISLAMPUR  PUNE 32 5 1BE.E 3L 5E53 156338 25.4104 EB.70 23.445|E
5 2|PUNE  sANEL 32| 1115| 2308 31 7137| 345189 344 Bao7| 3838|E
26 I |SANGL  FUNE 14 1215 2299 31 FiZT| 213273| 29.9247 71.38| ZA.GB7E|E
A 4|PFUNE ESARGLI 15 5 220.0 31 712T| 174417] 244727 5E.3E 20.12%|E
2B S|SANGLI PUNE SWARGATE 3B 13.15 2298 3L T7127| 2Z10BED| 20.5B61 TO.58| 24 40BS|E
4 4 b M| Sheetl - Shest?  Sheet3 ¥ : : : b ' b '

Edit

Fig.1 Case Study Data Files Into XIs Format.

Database

Microsoft*

Excel

1 7

MATLAB

Fig.2 Implementation For Accessing The Database From Excel To Matlab [10]
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Output Command Window in the Matlab :

s MATLAB 7.8.0 (R2009a) -
File Edit Debug Parallel Desktop Window Help
NG| & @9 o & o B | @ | curentDirectory:| caUsernadmin\DocumentymaTLas ||

Shorteuts [Z] Howto Add (2] What's New

Current Directory w O 2 x| Command Window
@ % | )l « Documents » MATLAB «| - @ Newto MATLAB? Watch this Video, se¢ Demos, or res
TTT530 File Edit View Layout Tools Help
[ Name ~ Date Modif 177.7469 _
i 0/24/13 3:07 P! 177.9636 NEM| 2020 asBhg D% P
] testtm 10/24/13 220 PM 178.1804 . —h . . ! ! ' ‘ ! ! —
] testdatazads 10/24/13 1:50 PM 178.3871 2 rBUS DEPOT
#) untitled fig 10/21/13 &:19 PM 178.6138 = 1 |
Y untitled.m 10/21/13 4:19PM 178.8305 = W
] untitlediq fig 10/22/13 2:31 PM " E: * FIND SHORTEST PATH
£ untitledlqm MREZASEZEM hae - L ) Transportation profit (Net Earning ) | —
= | =i
'SANGLI SHIRDI' [icif== | - |
'SHIRDI SANGLI' =
'SANGLI NASIK' g (&l
'NASIE SANGLI' ‘Tg = — —
! ISLAMPUR AKKALKOT!'
' AKKALEKOT ISLAMFUR'
' ISLAMPUR TULJAPUR' =1 -
' TULJAPUR ISLAMPUR'
! ISLANPUR KUMBAT (CEN.)' ;
‘MUMBAI (CEN.) ISLAMEUR' = Total Number of vehical —
' ISLAMPUR SHIRDI'

B. Bus Network Flow Graph :

It should include all the services available from Source
Node to Destination nodes. It can be Draw By Inspecting the
available time table. it contains the all available services.
Rectangular box indicates the Nodes and Directed line
indicates the distance from Source to Destination. We have
taken the example of Islampur bus depot in which there are
total 812 number of services available. it should be
required to implement the time table with using minimum
number of bus count.

T
Here Matlab based Bus Network Flow Graph shown in fig.3 Fig.3 Bus Network Flow Graph Which Contains All
contains all the services from depot node to the various Services.
destination nodes.
C. Matlab GUI Window:

The figure.4 below shows the snapshot for a bus network
consisting of several nodes in MATLAB.The Matlab
GUI should contain the following Field:

Input Bus Data

Transportation Profit

Optimum Travel Time

Bus Network Flow Graph

Find Shortest Path

Display Shortest Distance

| busdepot - o IEN|

- Distance and Fair parameter————————————— _
Transportation profit (Net Earning )| _ /—‘

¢ ~BUS DEPOT

~ TIME PARAMETERS—

! SHORTEST DISTANCE(IN KM)

—
‘ }APPX. TIME (in Hrs & Minutes;

Optimum Bus Shceduling ‘ | APPROXIMATEEARE Re) ‘

BUS NETWORK FLOW GRAPH ‘ _

Fig. 4 MATLAB GUI Window For Finding Bus Network Flow Graph

v

_V
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D. Finding Shortest Path

Here we have to find the shortest path between two cities
and path should be through available bus services .Let’s find
between shortest path from depo t(source node) to pune
(destination node) from available bus network flow graph
we have two paths available . The shortest path from depot to
pune is given by Red line in the bus network flow graph.
There are other paths are available from source to
destination nodes but this algorithm finds the best path
throughout the all possible paths. Bioinformatics Toolbox™ .
in matlab provides various commands for solving shortest R, |
path problem, vehicle routing problem.

Fig. 5 Example of Finding;hortest Path From DEPOT Node
to PUNE Node in Bus Network Flow Graph.

Here in this example we are having Shortest Distance from
Islampur to Pune is 210.2 K.M.

Sa)

ol Untitled - Paint

— TIME PARANETER

APPX. TIME (in Hrs)

4.83218
APPROXIMATE FARE (Rs) 21 3 . 43 _

BUS NETWORK FLOW GRAPH ‘

Fig. 6 Example of showing shortest Distance from Depot to Pune in MATLAB GUI Window.

E .Driver Duty and Bus Service Scheduling: The detailed schedule is displayed when all start time and
- b ol d driver d heduli leorith end time of each driver is entered successfully. It contains
! elr\?[ wlebaveflmp emﬁnte ;llvgrl'utySfC edu lgg(?oggr'lt m the number of buses are allocated to different Drivers as
in Matlab software where scheduling of up to ) drivers shown in fig.7
can be done. We have to enter the Number of Drivers we
want tq schedule anq enter the start time and end time of O] U e e i
each driver as shown in fig.6 i) B View serE o012 Deskiop, Window IElg »
NOTE :
B Driver TaskSc.. - B “ 0 = Free{Unallocated), A = Driver 1, B = Driver 2 2, C= Driver 3 ... and so
File Edi Viev Inse Too Desktt Winde Hel ~ * indicates that the Neighbouring two driver can share the same start and
finish times
Click To Schedule
Hourl ‘ Hour2 ‘ Hour3 ‘ Hourd ‘ Hours ‘ Houré ‘ Hour? ‘
vy e Busl |A A A A * E E E
Sl L Busz |G el el el el el el 0
Driverl 1 5
: Bus |0 B B B B B B B
S 2 g st 0 D D D D D 0 0
Dive R4 6 Buss |0 H H H H H 0 0
B 2 6 Bus6 |0 I I c c c 0 0
bies |4 12 gus? |0 0 0 F F F F F
Drivers |4 8 Bus |0 0 0 J J J J J
Driver? 1 7
Driver8 2 6
Driverd |2 3 Fig. 7 Bus Depot Driver Duty Schedule showing allocation
Driverl ! 8 of Different Drivers to Buses depending upon Hours.
< >

Fig. 6 Matlab GUI Window for Driver Duty Scheduling
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IV . CONCLUSION

This work has successfully created a graphical user interface
for Bus Depots. Since finding the optimization for this
problem manually is very tedious task also it requires large
computation time. It is possible to solve shortest path
problem easily in matlab with Bioinformatics Toolbox™ .
The Matlab algorithm has proven itself to be a powerful tool
for solving strong combinatorial optimization problems like
the VRP.

One can consider the problems of routing and scheduling for
buses with Multiple depots and problems with more
complexity for futher research. the implementation of this
approach will help in developing feasible environment for
public bus transportation.

V. RESULTS

The results were evaluated in terms of shortest route from
depot’s node to destination node based on different
parameters like distance, cost associated with every service,
time required. Also displayed the optimal route, optimal
distance, approximate time. The Graphical user interface for
bus depots has been developed. Driver duty scheduling and
bus service scheduling have been done in Matlab software
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