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ABSTRACT

MONTANO, PRECIOUS LEl, I, PAREJA, CHRISTINE JOY, E., ZABAT,
EZEKIEL, B., Development of Fire Emergency Response System Mobile Application.
Bachelor of Science in Industrial Engineering. Cavite State University. Indang, Cavite.
June 2019. Adviser Engr. Gerry M. Castillo.

When fire occurs, any delay of responding fire fighters can make the difference
between the rescue of occupants and occurrence of serious injury or death. The critical time
between fire containment and flashover are measured in seconds. Fast access to critical
information is essential. Tools that help fire fighters pinpoint the emergency call location,
assess the potential consequences, and determine the most efficient strategy will minimize
property damage and better protect the safety of occupants and fire service personnel.

The objective of this paper was to establish a (Google Maps API based) fire
emergency response service mobile application in the 8 district of Cavite where time plays
a crucial role. In establishing fire emergency response database, emergency preparedness
planning is an important issue that can save people. If planned properly and implemented
quickly, it can save hundreds or thousands of human lives and mitigate economic losses in
affected areas. However, if planned poorly or not implemented in a timely manner, the
consequence could cost human lives (Nguyan, 2006).

A developmental research was used in conducting the study. Moreover, DMADV
(Define-Measure-Analyze-Design-Verify) was used as the research method. The primary
source of data was for the study was gathered from the Bureau of Fire Protection Cavite
Provincial Office in Imus, Cavite and the other possible users of the online navigation

mobile application. Meanwhile the secondary sources of the study were from books,

articles and studies related this topic. Based on the results of the study, it was found out

viii



that several problems existed, this included the communication problems, information
management system and time constraint. Under the communication problems, the
following were identified: insufficient knowledge about fire station hotline, difficulty in
reaching the fire station hotline and inability to call attention of other fire station. In the
information management the issues were lack of knowledge about emergency hotline
numbers, unreliable information, incomplete information, inconsistent information and
unorganized information. Lastly, under the category time constraint were: consumed time
in interviewing the informant, difficulty in locating the exact place and unable to estimate
time travel.

After identifying the existing problems in the fire emergency response system of
BFP, the fire emergency response system mobile application was developed in accordance
with the critical points wherein the problem existed mostly. The system was evaluated in
terms of ergonomic criteria that promote and provide effectiveness, efficiency, satisfaction,
ease of use, functionality, guide, workload, explicit control, adaptability, error
management, consistency, significance of codes and compatibility.

For the further improvement of the fire emergency system mobile application, the
researchers recommend to: provide additional features that might help more in managing
the fire emergency response system; focus in limiting the workload of the website, it might
results in faster and easier task performance; every municipality has to ensure that all the
information in the system is authentic and reliable; the system can be adapted to be used

into other districts to empower their response system.



TABLE OF CONTENTS

Page
APPROVAL SHEET........ ... ii
BIOGRAPHICAL DATA ..
ACKNOWLEDGMENT ..........o.ooooooiiiiiiiiiini vi
LISTOFTABLES...................coooii Xii
LIST OF FIGURES. ... iy
LIST OF APPENDICES...................cooooo Xv
lNTRODUCTION 1
Objectives of the Study.............................. 2
Significance of the Study.......... 3
Scope and Limitations of the Study........ ... ... 4
Definition of Terms................ 4
Conceptual Framework ... ... 6
REVIEW OF RELATED LITERATURES. ... 7
METHODOLOGY 13
Research Desngn 13
Research Method................. 13
Sources ofData 17

Participants of the Study 18

Sampling techmque 18



Sample Size..............................
Data to be Gathered............................... .
Research Instruments...............................

Statistical Treatment......................

RESULTS AND DISCUSSION................ccooivii

DefinePhase...................................
Measure Phase...............
Analyze Phase..................

Design Phase......................coccoivieiii

VerifyPhase.....................ooooo

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Conclusion.............................
Recommendations...........................................

REFERENCES...............................

APPENDICES..............

Xi

18

21

21

22

23

23

29

34

46

57

64

64

65

66

68

70



LIST OF TABLES

Table Page
1 Areaofthestudy...................... 19
2 Totalnumberofbarangayofﬁcials............................................. 19
3 Distribution of 362 participants on different municipalities ................. 20
4 Summary of responses about awareness of residents to the BFP... ... ... 32

5 Summary of responses about the officials’ knowledge about BFP hotlines 29

6 Summary of responses about their difficulty reaching the BFP hotline.... 30

7 Summary of responses about awareness to the BFP response system ... .... 30
8 Summary of responses about awareness to the running card system ... .... 31
9 Summary of responses about occurrences of fire incident ... .. veeeeee 31
10 Summary of responses about immediately reaching the BFP hotlines....... 31
1T Summary of responses about awareness to the 7-minute time span.......... 32

12 Summary of responses about occurrences of issues regarding

BFPresponses......................o.... . 3
13 Summary of responses about satisfaction to BFP response system.......... 32
14  Matrix dataanaly51s 33
15 Transformation of problems into customer requirements .............. 36
16 Ranking for importance rating......................................... 37
17 Customerrequirementsimportancerating...................................... 39
18  Technical reqmrements 42
19 Descriptivelevelofmean.......................................................... 57
20 Usability of the application’s summary of result .................... .. 59

Xii



21

22

Technical requirements evaluation’s summary of result

....................

Evaluation of the ergonomic quality of the fire-response
application’s summary of result.......................... ...

xiii



Figure

10
11
12
13

14

15
16
17
18

19

LIST OF FIGURES

Conceptual framework of the study...................... .

Research method of the study ..................... .

Present fire emergency response processof BFP... ...

Affinity diagram of the problems............................
Paretochart...........................

Interrelationship diagraph.................
Treediagram................................... ...
House of quality............................. ..

Google map integration... ... .....

Lists of emergency hotlines each municipality.................. ... ..

Call for rescue of barangay officials to BFP

Guidelines of adding an account..........................

Notification of an emergency, sender, and the location given..........

Notification if the fire station is responding and which fire station
isresponding..............................

Rescue feed before and after considered fire out in some areas ........

Responsive user .......................co
Error prevention display................... ...
Application icons

Applicationicons ......................... .

Compatibility of the application to several devices

Xiv

Page

14
24
33
33
34
41
45
47
48
48
49

50

50
51
52
53
54

55



LIST OF APPENDICES

Appendix Page
1 Sample Preliminary Survey Questionnaire............................_. 71
2 Sample Level Of Importance Questionnaire... ..................... 76
3 Sample Evaluation Survey Questionnaire........ ... ... .. 78
4 Lists Of Participants Of The Study............................... . 83



DEVELOPMENT OF FIRE EMERGENCY RESPONSE
SYSTEM MOBILE APPLICATION

Precious Lei I. Montano
Christine Joy E. Pareja
Ezekiel B. Zabat

An undergraduate thesis manuscrot submitted to the faculty of the Department of Industrial
Engineering and Technology, College of Engineering and Information Technology, Cavite
State University, Indang, Cavite. In partial fulfilment of the requirements for the degree of
Bachelor of Science in Industrial Engineering with Contribution No.CEIT-2018-19-
Prepared under the supervision of Engr. Gerry M. Castillo.

INTRODUCTION

When a fire occurs, any delay of responding fire companies can make the difference
between the rescue of occupants versus serious injury or death. The critical time between
fire containment and flashover can be measured in seconds. Fast access to critical
information is essential. Tools that help fire fighters pinpoint the emergency call location,
assess the potential consequences, and determine the most efficient strategy will minimize
property damage and better protect the safety of occupants and fire service personnel.

Fire protection is one of the primary community services provided by most local
governments. In larger cities, fire protection is provided by a full-time, professional fire
department. One of the basic activities carried out by these departments is fire prevention.

Nowadays, Urban fire is one of the most common problems not only for developing

countries but also for developed countries (Nisanci, 2010). Emergency response service,



