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Abstract

Various fleet management systems are used by companies where transportation is the main
business function. Fleet management applications are used for vehicle tracking purposes
and mechanic diagnostic purposes to troubleshoot problems related to vehicles. Fleet
management (FM) is used in vehicle maintenance as well as improving vehicle and driver
performance, speed control, fuel management, and many other different areas to improve
the business operation in different aspects. The usage of FM systems improves fleet
productivity and efficiency, reduces transportation costs, and minimizes vehicle
investment risk. For businesses like cash in transit, fleet systems are used to monitor
operations and to ensure security. This research proposes a systematic procedure to the
Cash-In-Transit (CIT) division of the AB Securitas (Private) Limited. The CIT division
receives job requests from customer locations of different geographical areas. Based on
daily job requirements, routes for vehicle operations are identified, and resources for each
route are allocated by considering different factors such as productivity, cost reduction,
secure transport, vehicle condition, the distance between customer locations, vehicle
availability, and profit. Since the CIT operating unit uses both company-owned and hired
vehicles for their operations, there should be a scientific process to assign both vehicles
profitably. However, in order to allocate the vehicles to the daily jobs effectively and cost
efficiently, several factors need to be considered. When it comes to allocating vehicles to
daily jobs, vehicle performance is a key factor to be considered. It is obvious that vehicles
with higher performance need to be allocated to the most appropriate jobs and routes to
gain a considerable profit. The proposed solution aims to overcome the issues and
unjustified matters identified in the current manual process and reduce the complexity of
the allocation method. Further, this solution provides a detailed analysis of the impact of
vehicle breakdowns on vehicle performance since it is a key factor that needs to be
considered in order to allocate the right vehicle to the most appropriate job accurately.
Keywords: Fleet management, Transport productivity, Vehicle performance, Vehicle

breakdowns



Table of Content

INEFOAUCTION ... ettt bbbt b ene s 1
IO R o 0] <o o] o T o - OSSOSO 1
1.2 Background and MOLIVALION..........ccccveiiiieieece e 1
1.3 Problem Statement .........ccoiiiiiiiiie 2
I AN 13 o OSSPSR 3
LT O ] o T £ YT USSP 3
1.6 The Approach of the SYSIEM ... 4
1.7 Structure Of the THESIS......ciieieeie ettt 4
1.8 SUMMAIY ..ot 5

REVIEW OF HTEFALUIE.......oiiiiiiciieicieee et 6
P20 A [ 411 7T [FTox (o] o ISR 6
2.2  Existing Developments in Fleet Management ...........cccooeeveieeienieveeve e s 6
2.3 EXIiSting Process ANAIYSIS .......ccveiieieiieii ettt 17
2.4 Functional REQUITEMENTS. ......ccuiiiiiiieii e 18
2.5  Non Functional REQUITEMENTS. .......cciiiiiiieiiieiiese e 19
2.6 Problem DefinitioN........cccoiiiiiieece e 19
2.7 SUIMIMAEIY oottt b et b et e bttt b e e b e e b e ne e 20

Adopted Technologies & TOO0IS.......cuiiiiiiiiiie s 21
K T0 A 1011 70T [FTox {[o] o IO PSSR P PP 21
3.2  PHP Server Side Scripting LaNQUAJE. .........ccceevveirieiieiieieesie et 21
3.3 APACHEZ WED SEIVEN ......eiuiiieiie ittt sttt bt sne s 22
B V- T4 T U I 1 SR 23
3.5  Adopted SOtWAre TOOIS......ccueiiiiiiiiiieiie i 24
3.6 LARAVAL ...t 25
3.7 SUMIMANY .ottt bbbttt bt et bt et e bt et 26

Analysis for Detecting Breakdown Factors ... 27



.0 INETOAUCTION .ottt e e s e eneennennnnnnennnnnnn 27

4.2 DA IMIINING ...ttt bbbttt b bbb ene s 27
4.2.1 SUPEIVISEA LEAIMING ...oviiiiiiieiieieieite et 27
4.2.2 UNSUPErVISEd LEAINING ......cceiviieiiesieie ettt sraene s 28
4.2.3 SemMi-SUPErviSed LEAIMNING ........ccciiveiieireiieieeriesie et see e ste e e sae e sre e s 28

4.3 WY LINEar REQGIESSION. ......ecviiiieitieieitiesieesieeeesteeste e e saesae e e s e e steasaessaesteeseessaesseaneens 29

4.4 DeSCription OF DAla........ccciveiiiieiecie st nre e 30

4.5 Data Pre-PrOCESSING ....coveiuieieeiieieie ittt ettt sttt nn bbb nneeneas 31

4.6 DESCIIPLIVE ANAIYSIS ..ttt sb et ene s 33

4.7 AQVANCET ANBIYSIS ...ttt bbb 37

4.8 MOAEI SUMIMANY ..ottt bbb eneas 44
4.8.1 Multiple Linear Regression Model ............cccoooviieieeie e 44
A.8.2 ANOVA ..ottt ettt ettt neens 47

4.9 The Prediction Accuracy of the Model.............ccooeiiiiiiiciiccc e 47

4,10 SUMMIAEY ..ottt e st e e st e e st e e ss b e e e sa b e e e nbb e e e bb e e e nnbe e e nnbeeeaneas 48

Design and Implementation of the System ..o 49

T80 A [ 0o [ od 1 o SRS 49

5.2 ANAlySiS OF the SYSTEM......oiuiiiiiiice e 49

5.3 TP LeVel ArChITECIUIE .....o.viiiiiiieeee e 50

5.4 DeSIGN AFCIITECIUIE ......viiiieie ettt sre e 55
5.4.1 ProCesS MOUEIS ........oouiiiiiieieee e e 55
5.4.2 Process Models System ArChiteCtUre..........ccooviieieeii e 56

5.5 System Modules and FUNCLIONANITIES ...........cccveivieiiiiieceee e 58

5.6 Main Web APPHICALION. ........cccuiiiiiiiieeie e 59

IO = -1 B0 ] (111 o SR 60

5.8 Implementation Of DAtabaSE ..........ccceiveriiiiiiiiiieeeee e 61

5.9 SUMIMAIY ...ttt ettt b e bbb e b 61

Assessment of the Fleet Management SYSTEM ..o 62
LG TN I [ 1 oo U od o] ISR 62



6.2 Evaluation of the Fleet Management SYSteM..........ccooceviiiniiiniieieeee s 62

6.3 SUMIMAIY ...ttt bbbt b e n e nb e n e 63
Conclusion and FULUFE WOFK ........c.cciiieiiic ettt 64
% A [ o To [ od o] S SR 64
O Ao a1 1=V =T o (T o | OSSR 65
7.3 Limitations and FUtUIe WOTKS...........coviieiieiiec et 66
T4 SUMIMAIY ..ot b et b et b e n e nb e n e 67
=] (= =] (o1 SRS 68
Y o] 0 1=T [0 [OOSR 72
ApPPENdiX A — USEI INEITACES. ...c.viiviecieeie et 72
ApPPeNdiX B — COAING PAIS........cccoiieiieie ettt 87
APPENTIX C = TESE CASES...vevveireiestieiteeieseesteestestesteeste s e sreesresreesteebesseesreesesseesreeneens 90

Vii



List of Figures

Figure 1 Re-coding the variable 'Model'............cccooveiiiieii e, 32
Figure 2 Attribute Construction — BPM.........ccccooiiiii i 32
Figure 3 HIiStogram fOr BPIM ..........oooiiiiiiiiiieicee e 33
Figure 4 Bar plot fOr MaKE ..........cooiiiiiiiiece e 34
Figure 5 Bar plot fOr MOGEL .........ccooiiiiiiiiiee e 34
Figure 6 Bar plot for FUEl Category.........coveiiiieiieiie et 35
Figure 7 Bar plot for ENging Capacity ........ccccviveiieieiiieie e 36
Figure 8 HiStOgram fOr AQGE ......oveieieriiiiiise et 36
Figure 9 Scatter Plot for Maintenance EXPENSES.........ccerveririrerieieiesie et 39
Figure 10 Scatterplot for FUEI USAQE ........ccveviiieiieie e 39
Figure 11 Residuals vs Predicted ValUES...........cccoveieiieiicie e 42
Figure 12 NOrmal P-P PlOt.......c..coiiieeceeee et 43
Figure 13 SUM OF SQUAIE VAIUES..........c.oiiiiiiiieiiie e 48
Figure 14 Top-level architeCture. ... 50
Figure 15 data FIow diagram ..........coceeiiiiiiicecc e 51
Figure 16 entity-relationship diagram............cccccevveiiiieie e 52
Figure 17 System Class DIagram.........ccoeiiriiiiieieriese s 53
Figure 18 Use Case DIAGIAIM .......cceiueiiiiiiiiinieieiee ettt sttt 53
Figure 19 Fleet Management System DB StrUCIUIe ...........cooovvviiriieieiese e 54

viii



Figure 20 Waterfall Model...........c.ooveiiiiiice e 55

Figure 21 MV C AFCNITECIUIE ......cvve e 57
Figure 22 an overview of task management and daily plan module...............cccooiiienn, 59
Figure 23 Main Web appliCatION ..........cooiiiiiiiiece e 60
List of Tables
Table 1 Categorical and ContinUOUs VariabIes...........c.ccveiuieieiiieeceseceee et 31
Table 2 Pearson Correlation ValUES..........c..ccoveiririniiinieiniectreeeeee e 37
Table 3 Pearson Correlation of BPM and independent variables ...........ccccovvevveveeieeneceeceseenns 38
Table 4 Durbin Watson Value of the model ..o 40
Table 5 VIF values for independent variables ...........coveveiieieiiiiecececee e 41
Table 6 Centered LEVErage ValUE..........cceiueeieiiieeeeiieeeeeste ettt ete st te st eaesbe e tesbeeaesteennens 43
Table 7 MOUEI SUMMATIY .....ociiiieiieiiceete ettt ettt s beeaestesre e besbeess e beesaensesbeensesteennans 44
Table 8 Standardized COBTFICIENTS .......c.couiiriiieiieeeee s 45
Table 9 ANOVA TADIE ...ttt 47


file:///E:/proj/Report/Final-Research-Report-179462----V3.docx%23_Toc76860194

