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‘1 INTRODUCTION TO UNIVERSITI KEBANGSAAN MALAYSIA
2 NTRODUCTION TO GEOSPATIAL APPLICATION IN UKM

A RESEARCH OBJECTIVES
5 RESEARCH METHODOLOGY
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Universiti Kebangsaan Malaysia (UKM) celebrates
55" year of establishment this year. UKM is identified
as a Research University by the Government of
Malaysia in 2007 (Under RMK 2006-2010).
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About Us

VISION

UKM is committed to be ahead of society and
time in leading the development of a learned,
dynamic and moral society.

MISSION

To be the learning centre of choice that promotes
the sovereignty of Bahasa Melayu and internationalizes
knowledge rooted in the National culture.
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MAPPING OF UKM STRATEGIC PLAN WITH SDG
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Sustainability Strategic Plan
Universiti Kebangsaan Malaysia
2030

-umr BANARY KN

ATAN KITA
KELESTARIAN
UKM

UKM

SUSTAINABILITY

CHARTER

“Universiti Kebangsaan Malaysia as Universiti Watan is committed to
UNIVERSITI KEBANGSAAN MALAYSIA

SUSTAINABILITY
STRATEGIC PLAN

2030

Cultivating Sustainability for the Future

cultivating, practicing and socializing the aspirations of sustainable
development by 2030 for the well-being of the nation based on the
following principles:

= Prioritizing governance based on sustainable development.

. Encouraging teaching, learmning and research based on sustainable
development aspirations.

. Showecasing culture and practices that enhance sustainability

« Improving the quality of natural, physical and digital ecosystems

o Strengthening the individual and community well-being.”
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Islamic Studies
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Research Cluster @ UKM

o Sustainable Resources, Environment and Smart Living

g Digital and Frontier Technology

0 Health and Advanced Medicine

@ Social and Economic Transformation

@ Heritage and Civil Society




Research Cluster @ UKM
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Digital and Frontier Technology
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Geospatial Application @ UKM

.
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http://www.gis.ukm.my/

19

Display of basic building information at UKM such as the total number of buildings,
total registered spaces, total floor area, and total assets with verified locations.
Display of the location of each building at UKM (map view).

Display of floor plans for each building.

Display of detailed information for each selected space, including information on
engineering assets within the space.

Display of detailed information for each asset, such as category, system, sub-

system, and component.
Filtering of desired spaces, for example:

% Total number of meeting rooms at UKM
% Total number of disabled-friendly (OKU) toilets at UKM

% Filter of total assets in the Chancellery building



Universim
SEBANGSAAN
ALAYSIA

ASSET STATUS FOR UKM

SISTEM PENGURUSAN ASET BANGUNAN

Unit Infostruktur, Jabatan Pembangunan Prasarana UKM (JPP) [Ver 4.0]

TAPISAN DATA BANGUNAN STATUS BANGUNAN STATUS ASET KEJURUTERAAN

gy PUH PREMIS JUMLAH BLOK o it - 445 JUMLAH DAFTAR ASET
- 4, Aktif - 582
PILIH BANGUNAN 6 0 5 P of 2 3 “
. aSI D P : 2 7

~

PILIH BLOK JUMLAH RUANG BERDAFTAR KLUSTER BANGUNAN KATEGORI SISTEM

@ Pusax 22 @ foctAnams 2 @ Sicterm Pengagihan 353
Ackiek

PILIH KOD BLOK . Fakulti 79 . A
Non @ 2cet Mekanikal 4,237 Domestik
® Howel 5
I @ CrdanEWY 17 @ Sisterm Bekalan 36

PILIH ARAS @ = 1 e p—
! @ 2ecrElekrikal 389
No 3 @ rolej 209 @ Fiped Gas System 4
GROSS FLOOR AREA M2 JENIS RUANG SUB-SISTEM KOMPONEN
PILIH PUSAT TANGGUNGJAWAB

N ® ruang 4 @ Agihan Volan 108 \ @ Air Handiing Unit 241

[ Rendsh (VR)

J. Alstubah /82
PILIH NAMA KHAS RUANG b @ Ruang 59 @ Hose Reel System 51 Transformer

i / i Pentadbiran dan
No n Ali Y | | Pejabat @ overhezd crane 1 @ 2udic Intercom 16

System Package
L @ Ruang Sickulasi 24 @ 2gihan Voran 245
STATUS BANGUNAN i Tiagai(VD @ oo 24

Gl MAIN DASHBOARD PETA MAKLUMAT RUANG MAKLUMAT ASET ALIH DISCLAIMER

STATUS AUDIT BANGUNAN Pramis Nama Bangunan Nama Blok Luas (GFA)

e Kampus Induk Bangi Pencawang Masuk Utsma 33KV Pencawang Masuk Utams 33KV
Pusat Latihan Kesihatan & Rawatan B Pondok Pengawal Pondok Pengawal 112,64

ALLEAUDIT AGEE ALIH Pusat Penyelidikan Bukit Fraser Pejabat Pejabat 1500

Pusat Latihan Khidmat Masyarakst Ta._. Pondok Pengawal Pondok Pengawal 3499
Kempus Induk Bangi Kolej Tun Hussein Onn (KTHO) Pangsasiswa K3P 1,165.64

GFA(SQ M)
0-10.000 Kempus Induk Bangi Kolej Tun Hussein Onn (KTHO}) Rumsh Pengetua 317.65

Kampus Induk Bangi Kolej Dato’ Onn (KDO) Pusat Kemudahan 4,05751

Kemous Induk Banai Kolei Dato’ Onn (KDO) Asrama K2A 143536
Lsst updste: a few seconds ago

] — 10000

Setto minimum Set to maximum

SENARAI BANGUNAN UKM SENARAI PUSAT TANGGUNGJAWAB (FTJ) SENARAI RUANG SENARAI ASET
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GROSS FLOOR AREA

SISTEM PENGURUSAN ASET BANGUNAN

Unit Infostruktur, Jabatan Pembangunan Prasarana UKM (JPP) [Ver 4.0]

TAPISAN DATA BANGUNAN o W A e s = aifth.. - GROSS FLOOR AREA M2

B PILE-IVPRE.VI\KIIS : P | .. ‘\ ‘ , . : ! “ “T :. 0 786;1 05

‘ ) N iy : ¢ €y 3 : JUMLAH RUANG BERDAFTAR
PILIH BANGUNAN 5 e \ Fa e Ay o) e o A = 38 188
f-s S B9 - : / o W 5 { 7 S - .
PILIH BLOK g W ; ; By 5 JUMLAH ASET AKTIF
R e o T4 | 4,645

PILIH KOD BLOK 3 ; : o -
ne 3 ol ; f ; 7 : 3 A JENIS RUANG

i e ; ¢ ‘ ! R 4
PILIH ARAS £ bl / : L g ] : ; 9 .P::;ignapanbin

lo Jony 1 X 3 : ,x!w- i Vo - ot | ® ruang 59
PILIH PUSAT TANGGUNGJAWAB £ . SAIELORS SRR
lone - i e 3 ] 4 : I »y - O ot SHE @ 2ot Avams 2 @ sist=rm Pengaginan 353
‘ ” e g ; ; 7 7 . Arkitek ®
X 2 y % ; i 2 5 = - Bakalsn Air 1
PILIH NAMA KHAS RUANG - , W G 3 v & r @ poer Mekenikal 4237 DZm:;ik"
! 4 SUB-SISTEM KOMPONEN

e,»“ f il ey Tk et P 5 R Ty @ @ Agihan Vohtan 108 T @i
ZEATLE BANGUNAN Mexer | JABATAN PEMBANGUNAN PRASARANA UKM (JPP) f Powered by Esri Rendst V0] -

en MAIN DASHBOARD PETA MAKLUMAT RUANG MAKLUMAT ASET ALIH DISCLAIMER

STATUS AUDIT BANGUNAN Pramis Nama Bangunan Nama Blok Luas (GFA) Status Bangunan
ione Kampus Induk Bangi Pencawang Masuk Utama 33KV Pencawang Masuk Utama 33KV A - Alaif
Kampus Induk Bangi Kolej Tun Hussein Cnin (KTHO) Pangsasiswa K3P 1,165.64 A - Alaif

SEATLE SLDIE ASEEALI Kampus Induk Bangi Kolej Tun Hussein Onn {(KTHO) Rumah Pengetua 317.65 A - Akuf

: Kampus Induk Bangi Kolej Dato’ Onn (KDO) Pusat Kemudahan 405751 A - Alaif

Kampus Induk Bangi Kolej Dato’ Onn (KDO} Asrama K2A 143536 A - Akuf

GFA (SQ M)
0-10 Kampus Induk Bangi Kolej Dato’ Onn (KDO) Asrama K2B 143536 A - Aot

Kampus Induk Bangi Kolej Dato’ Onn (KDO}) Asrama K2C 1,435.36 A Aktif

Karnous Induk Banai Kolei Dato’ Onn (KDOY Asrama K2D 1.429.66 A At
Lsst update: en hour sgo

0 “— | 10000

Setto minimum Set to maximum

SENARAI BANGUNAN UKM SENARAI PUSAT TANGGUNGJAWAE (PTJ) SENARAI RUANG SENARAI ASET
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GROSS FLOOR AND LAYOUT

SISTEM PENGURUSAN ASET BANGUNAN

Unit Infostruktur, Jabatan Pembangunan Prasarana UKM {JPP) [Ver 4.0]
TAPISAN DATA BANGUNAN e o LA ; . - ke GROSS FLOOR AREA M2

@ el . Tt e T WS o 7 786,105

JUMLAH RUANG BERDAFTAR

= 38,188

PILIH BLOK il 3 : SER— i RS ; 5 SNy JUMLAH ASET AKTIF

H 4,645

i _ i i - ke ey e : JENIS RUANG

PILIH BANGUNAN

Penginapan Lain

PILIH ARAS S : : | - . i ; ; Az @ ruang 4

® reang 59
PILIH PUSAT TANGGUNGJAWAB % 2 | il ' ; 3 , iix B ; S KATEGORI SISTEM

@ 2ecrhvams 2 @ Sit=rm Pengagihan 353

+ 3 : Avrkitek
PILIH NAMA KHAS RUANG ; o <% ] [ e e . @ st Meksnikal 4257 @ eneie s

SUB-SISTEM KOMPONEN

; A s . i q 7 | | ¥ @ Agihan Vohan 108 B @
STATUS BANGUNAN ATAN PEMBANGUNAN PRASARANA UKM (JPP) Powered by Esri REndat(VR)

g MAIN DASHBOARD PETA MAKLUMAT RUANG MAKLUMAT ASET ALIH DISCLAIMER

STATUS AUDIT BANGUNAN Pramis MNama Bangunan Nama Blok Luas (GFA} Status Bangunan

Kempus Induk Bangi Pencawang Masuk Utama 33KV Pencawang Masuk Utama 33KV A- Alif

Kampus Induk Bangi Kolej Tun Hussein Onn (KTHO) Pangsasiswa K3P 1,165.64 A - Alaif
STATUS AUDIT ASET ALIH

Kampus Induk Bangi Kolej Tun Hussein Onn (KTHO) Rumah Pengetua 317.65 A - Akuf
Kampus Induk Bangi Kolej Dato’ Onn (KDO) Pusat Kemnudahan 405751 A - Alaif

GFA(SQM) Kampus Induk Bangi Kolej Dato’ Onn (KDO} Asrama 2A 1,435.36 A - Akuf
0 0 000 Kempus Induk Bangi Kolej Dato’ Onn (KDO) Asrama K2B 1,435.36 A - Al
Kampus Induk Bangi Kolej Dato’ Onn (KDO) Asrama K2C 1,43536 A Alaif

o = ey Kamnous Induk Banai Kolei Dato’ Onn (KDO)Y Asrama K2D 1429.66 A - Aleif

ini Last updste: an h
Setto minimum Set to maximum P &nhoursgo

SENARAI BANGUNAN UKM SENARAI PUSAT TANGGUNGJAWAB (PTJ) SENARAI RUANG SENARAI ASET
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DETAILS LAYOUT INFORMATION - SPACE

SISTEM PENGURUSAN ASET BANGUNAN

Unit Infostruktur, Jabatan Pembangunan Prasarana UKM (JPP) [Ver 4.0]
TAPISAN DATA BANGUNAN g : - ' 'GROSS FLOOR AREA M2
| 3,903
Vi 9,
JUMLAH RUANG BERDAFTAR

PILIH BANGUNAN 7 0

PILIH BLOK — £ Bilk TNG P JUMLAH ASET AKTIF

. = T |35

PILIH KOD BLOK { F/ i $  Billk Mesyuarat Canselori

PILIH PREMIS

JENIS RUANG

@ Ruang Intersksi 3

PILIH ARAS ¥ i ‘ g s b

6 Space}
PILIH PUSAT TANGGUNGJAWAB 18 KATEGORI SISTEM
Jone : il 1 b il 3 : @ ir Conditioning 35
| [ B 1 g @ 2s=t Mekanikal 35 and Mechanical
| | Ventilation
PILIH NAMA KHAS RUANG System
jOieat e ik Re anselor & SUB-SISTEM KOMPONEN

- @ 2 Cooled Spiit 33 @ A Handling Unit 2
STATUS BANGUNAN JABATAN PEMBANGUNAN PRASARANA UKM (JPP) | pri | JPP Powered by Esr Sk o

s MAIN DASHBOARD PETA MAKLUMAT RUANG MAKLUMAT ASET ALIH DISCLAIMER

STATUS AUDIT BANGUNAN SENARAI RUANG

e Mama Khas Ruang Kod Myspata Kaluasan (Sq Meter) Tarikh Komas Nama Bangunan
M.06.059 8.077sqm 2/23/2022, 8:00 AM Censelori Canselori

STATUS AUDIT ASET ALIH i
Mo data Galeri Warisan Akademik M.06.058 181332sqm 2/23/2022, 8:00 AM Canselori Canselori

Ruang Legar M.06.057 £4655qm 2/23/2022, 8:00 AM Canselori Canselori
GFA (SQ M) Bilik AHU M.06.056 16414s5qm 202312022, 8:00 AM Censelori Censelori
= 10000 Bilik Paip M.06.055 4559sqm 2/23/2022, 8:00 AM Canselori Canselori

0 —| 10000 Tendas Lelaki M.06.054 16415sqm 2/23/2022, 8:00 AM Censelori Censelori

Set to minimum Set to maximum

SENARAI BANGUNAN UKM SENARAI PUSAT TANGGUNGJAWAB (PTJ) SENARAI RUANG SENARAIASET
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DETAILS LAYOUT INFORMATION - AIRCOND

SISTEM PENGURUSAN ASET BANGUNAN

Unit Infostruktur, Jabatan Pembangunan Prasarana UKM {JPP) [Ver 4.0]

TAPISAN DATA BANGUNAN £ 2 ) ! i - ‘GROSS FLOOR AREA M2

IzILIHPRE-M?I? ‘ ' : R . | ‘_ ; 78

JUMLAH RUANG BERDAFTAR

PILIH BANGUNAN . \ "
& or : @ = ‘ ﬁ 1

an & Inovasi

JUMLAH ASET AKTIF

H2

JENIS RUANG

PILIH BLOK

- 996+

PILIH KOD BLOK

PILIH ARAS \ { @ Ruang Interaki 1
- 3} e—————— | ’ ] (Int=raction

¢ Space)

PILIH PUSAT TANGGUNGJAWAB it 2 — | i ; KATEGORI SISTEM
o ; @ 2ir Conditioning 2
: 1 @ 2eccMekanikal 2 . and Mechanical
Z Venilation
System

PILIH NAMA KHAS RUANG
Bilik ! : < SUB-SISTEM KOMPONEN

@ 4ir Cooled Spic 2 el o
Unit

STATUS BANGUNAN JABATAN PEMBANGUNAN PRASARANA UKM (JPP} | pt | JPP Powered by Esri

e MAIN DASHBOARD PETA MAKLUMAT RUANG MAKLUMAT ASET ALIH DISCLAIMER

STATUS AUDIT BANGUNAN SENARAI ASET ALIH
-T SISTEM SUB SISTEM KOMPONEN STATUS ASET KATEGORI 1D ASET NAMA BLOK
Indoor Unit Aset Mekanikal M.06.017 M.01.05.08.002 CANSELORI

Air Conditioning and Mechanic_. Air Cooled Split Unit
Indoor Unit Aset Mekanikal M.06.017.M.01.05.08.001 CANSELORI

STATUS AUDIT ASET ALIH
(o] 3 Air Conditioning and Mechanic... Air Cooled Split Unit

GFA (SQ M)

] — 10000

Setto minimum Set to maximum

SENARAI BANGUNAN UKM SENARAI PUSAT TANGGUNGJAWAE (PTJ) SENARAI RUANG SENARAIASET
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SISTEM PENGURUSAN ASET BANGUNAN

Unit Infostruktur, Jabatan Pembangunan Prasarana UKM (JPP) [Ver 4.0] A

TAPISAN DATA BANGUNAN STATUS ASET KEJURUTERAAN

!
PILIH PREMIS JUMLAH BLOK . asai Audit - 4 JUMLAH DAFTAR ASET
@ s Aktif - 555 '
Dalam Proses - 10
PILIH BANGUNAN - Tidak Diaudit - 147 “
Il Pasif - 23
_ —

2

PILIH BLOK JUMLAH RUANG BERDAFTAR KLUSTER BANGUNAN KATEGORI

Parmata Pintar 14

Perumshan 106
PILIH KOD BLOK @ Air Conditioning 102
& @ ruzat 127 ® £t Mekanikal 102 \Er::u!\tlg:nml
Rumah Pam 11 Hiptem

@ wisma aman s

GROSS FLOOR AREA M2 JENIS RUANG SUB-SISTEM KOMPONEN

@ Ruang Interakei 211

(Interaction

J ‘ ' Space) @ Air Cocled Spi 100
Unit @ FonCoitunin 2
7, ) Ruang Kerja 1
/‘ I Khusus (Work @ vister Cooled 2 Indoor Unit 100
|

Spaces) Chiller System

BILIK MESYUARAT| Ruang

Paririmnaan

MAIN DASHBOARD PETA MAKLUMAT RUANG MAKLUMAT ASET ALIH DISCLAIMER
Bilik Mesyuarat
SENARAI RUANG

Bilik Mesyuarat (Bilik Syura) Norna Kivae Fuang Kod Myspata Koluasan (5q Mator) e

Bilik Mesyuarat (Cambah Minda) Bilik Mesyuarat T0.01.020 45.1425qm Fekulti Undeng-Undang (FUU)  Blok B

Bilik Mesyuarat TNO1019 109,672 sqm Fakulti Undang Undang (FUU)  Blok A

Bilik Mesyuarat (Cempaka) Bilik Mesyuarat T1.01.057 40.000 sq m Fakulti Kejuruteraen dan Alam B... Bengunan Baru

Bilik Mesyuarat (Orkid) Bilik Mesyuarat T101.021 20.000 sq m Fekulti Kejuruteragn dan Alem B... Bangunen Baru
Bilik Mesyuarat 55.01.040 439195qm Fakulti Teknologi Dan Sains Ma__ Blok F

Bilik Mesyuarat (Rafflesia) Bilik Mesyuarat Kecil SM.01.010 71535sqm Fakulti Teknologi Dan Sains Ma_..  Blok B

SENARAI BANGUNAN UKM SENARAI PUSAT TANGGUNGJAWAB (PTJ) SENARAI RUANG SENARAIASET




DETAILS LAYOUT INFORMATION - AIRCOND

SISTEM PENGURUSAN ASET BANGUNAN

Unit Infostruktur, Jabatan Pembangunan Prasarana UKM (JPP) [Ver 4.0]

TAPISAN DATA BANGUNAN

0 =

PILIH PREMIS

PILIH BANGUNAN

PILIH BLOK

PILIH KOD BLOK

PILIH ARAS

PILIH PUSAT TANGGUNGJAWAB

PILIH NAMA KHAS RUANG

STATUS BANGUNAN

STATUS AUDIT BANGUNAN

STATUS AUDIT ASET ALIH

GFA{SQ M)

10000

Setto minimum Set to maximum

JABATAN PEMBANGUNAN PRASAR

MAIN DASHBOARD PETA

SENARAI ASET ALIH

SISTEM
Fire Protection System
Fire Protection System
Air Conditioning and Mechanic
Air Conditioning and Mechanic.__
Air Conditioning and Mechanic...
Air Conditioning and Mechanic.__

SENARAI BANGUNAN UKM

MAKLUMAT RUANG

SUB SISTEM
Hose Reel System
Hose Reel System
Water Cooled Chiller System
Air Cooled Split Unit
Air Cooled Split Unit
Air Cooled Split Unit

SENARAI PUSAT TANGGUNGJAWAB (PTJ)

MAKLUMAT ASET ALIH

KOMPONEN
Pumping System
Pumping System
Air Handling Unit

Indoor Unit
Indoor Unit

Indoor Unit

SENARAI RUANG

DISCLAIMER

STATUS ASET

SENARAI ASET

KATEGORI
Aset Mekanikal
Aset Mekanikal
Aset Mekanikal
Aset Mekanikal
Aset Mekanikal
Aset Mekanikal
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GROSS FLOOR AREA M2

22,384

= 506

JUMLAH ASET AKTIF

H 215

JENIS RUANG

@ Ruang Imeraksi 26
{Interaction

‘ Space)

KATEGORI SISTEM

@ -ir Conditioning 207
and Mechanical
Ventilation
Systam

KOMPONEN
@ A Handiing Uniz ¢

@ 2serElelarikal 5

@ 2eetMekenikal 210

SUB-SISTEM
@ 2gitan Vohan 2 v

Powered by Esri Rendah (VR)

1D ASET NAMA BLOK
CANSELOR|
CANSELOR|

CANSELOR|

M.07.001.M.02.09.14.001
M.07.001.M.02.09.14.001
M.06.056.M.01.01.01.001
CANSELORI
CANSELOR|
CANSELORI

M.06.053.M.01.05.08.001
M.06.049.M.01.05.08.001
M.06.048 M.01.05.08.001
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Geospatial Research Development @ UKM @Ewmm

The National University
of Malaysia

Developing an loT-Based Multi-Sensor System for Real- Time Fire
Detection and Spatial Analysis to Improve Campus Safety

GISTAM 2025

11" International Conference on Giognphlﬂllﬁfarmlﬁ’on Porto, Portugal )
Systems Theory, Applications and Management 1-3 April, 2025
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Capabilities and limitations of the existing and
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2 - RESEARCH OBJECTIVES

The National University
of Malaysia

To establish the
integration of loT-
based sensors and

notification platforms

for indoor fire
hazards detection

To identify the smart

. To evaluate the
integrated and

r detec sensing
automated solution for and notification information or
indoor ﬁ.re hazard purposss.llg.a LIS sensor data

detection and uiding

acquired from the
sensor using

geospatial-based

analysis

notification in a
campus building
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3 - RESEARCH METHODOLOGY

This research involves a systematic study and is
structured into six phases, each of which aligns
with and addresses all three research objectives.

Prototype Development Database Establishment

Phase 4

Notification Platform System Integration

Configuration

Phase 5

Ground Simulation

Universimi

Kesanasaan
& Macarsia

of Malaysia
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Ground
Simulation

Probability Source of
Fire and Smoke
Ignition

Explanation

Time

S Smuation ] "
/ S| — Y —
h £ v
: g | im
i By £ [ Humidity | i
| Simulation & Temperature ! 2
! Fire Scemarios ] 12
: o [ Semmiod Vi | mation 1®
1 [_Scenao3 Ou\pul =S
i ; m Q
: 2
! PHASE VI 1>
: " Data = l\nalysxs ‘—/ : é
U Gepatl ¢ :
1 Amayls —g DW D Standard | [ Mathematical | 1 H H
4 . 'ownloac nterpolation 9“5“) eviational i sraph
e e [ 2 [ [0 5 types of Simulation
AN « Filter
Sensor ID Location Room Number
811708204 Bilik Timbalan Pengarah 017
821708213 Felo Kanan 018
S3_ 1748092 Bilik Mesyuarat 020
S4_1748095 Ruang Pejabat Am 021
85 1756083 Bilik Pantri 026
86_ 1756090 Bilik Teknolog: Maklumat 027
§7_1756602 Bilik Mesyuarat 028
S8_1756603 Bilik Felo Penyelidik 029
59 1761318 Bilik Pentadbiran 031
$10_1765620 Bilik Setiausaha Pejabat 032
811_1765623 Makmal ICT 2 033
812 1765624 Makmal ICT 1 015
813_1768132 Bilik Felo Penyelidik 013
S14_ 1768135 Ruang Laluan berhampiran Bilik AHU, Surau, 014
Universim Tandds
@ K[ BANGSAAN 815_1768136 Laluan 030
Macaysia 316 1768137 Laluan 019
* The National University
of Malaysia 817 1771864 Ruang Pejabat Am 014
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AHU or Switch Room
#Benzor S14_ 1768135

Simulation 1

Bilik Pentadbiran
#Sensor 391761318

Simulation 2

Makonal ICT 1
#Sensor $12_1765624

Simulation 3

Simulation 4 Bilik Pantri

#Sensor 35_1736083

Simulation 3 Fuang Pejabat Am

#Sensor 541748093

The central air conditioning systam
reliez on the air handling wnit (AHU) az
itz central component. At the same time,_

the switch room houses a collection of
electrical equipment rezponzible for
managing and safeguarding electrical
circuits. Due to the nature of the room
and the presence of elecirical items, the
likelihood of a fire starting in this room
is higher.

Typically, Bilik Pentadbiran is used for
managing many documents and storing
many paper-based products.
Conzequently, the risk of fire spreading
rapidly iz heightened due to combustible
materials in the room.

The Malkanal ICT iz designed to provide
students with easy access to computers,
with numerous sets available to
accommodate a sizable mmmber of
students. However, as computers are
electrical devices, fire incidents are at
rigk Moreover, the cables and other ICT
penipherals usad in the lab are made of
combustible materials, further increasing
the likelihood of ﬁ.re incidents.

Eilik Pantri serves s a designated area
for staff and students to have their
meals, similar to a kitchen, It iz equipped
with basic cooking utensils and includes
electrical appliances like refrigerators.
As with any electrical device, the
prezence of these appliances in the room
increazes the risk of fire hazards due to
their combustible materials.

Fuang Pejabat Am is a new extension to
the existing butlding, crigimally
constructed with a smaller size and
capacity. As a result, providing
additional space or area to the building
requires more electrical power sources.
Althouph the extra power source might
have been meticuloushy caleulated anmd
considered sufficient for the entire
building’s usage, the probability of a
power trip due to an insufficient power
supply could pose a fire hazard and
mcrease the fire risk.

10:20am to
11:01am

11:00am to
11:30am

11:31amto |
12:00am

12:01 noon
to 12:30
noon

12:30 noon

to 1.00pm
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Data Processing Flow g

&

Projects Type of analysis Data Data Naming
Convention

Simulation01 . . Table: Simulation_01 &
. . . Customised CSV File :

Simulation02 IDW Interpolation . Sensor_Location

Density Estimati Standalone Tables in ArcGIS IP1 sh
Simulation03 en51tySDsEl fmation IPI Building Footprint PI Méskp shp
Simulation04 Mathematical Graph IPI Building Bgrder Sensor:Location.shp
Sensor Location
Simulation05
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CJThingSpeak™

Download all 17 individual
sensor data

*represented single sensor data

RAW CSV File

¢ Filter based on simulation time & date
e Customised

¥ Cell formatting

¥ Added anew column

¥» Changed header name

*represerded single sensor data

Cugtomiged CSV File

Consolidated all 17 sensors in a single
sheet using the data from the custormzed
CSV file

Combined sensor data

«  Created 5 spreadsheets based on smulation (e.g.
Sim_l, Sim_2...)
. Sorted, filtered, and eliranated sensors data
according to the simulation timestamp

Sim_1
10:30am to
11:01am

Sim_2

11:00am to
11:30am

Sim_3

11:31am to
12:00noon

Sim_4
12:01noon to
12:30noon

Sim_5

12:30noon to

1:00pm 38
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§ [ Pmeorwe ] ; Fl ificati
i ngﬁidv Z 3 :g Sensor Average m ]:lzl:r Data Sheet Specification
1 Simulation § ; i Humidity Temperature Smoke Humidity Temperature Smoke
ire Scenarios . I
! - 9 %) &) (ppm) %) €0 (ppm)
| Scenario 1| Seg :O
| i Information i 81 1708204 64 25 410
1 [ Scemanod i Output [
i ——r ,,,,SS‘?,“‘T‘,‘,‘,",,,,;I‘ ' 821708213 60 27 414
| PHASEVI ! 8 S3_ 1748092 58 28 406
i Data - g B
P oot 4 I ! T T $4 1748005 59 27 414
! Analysis D andar athematical :
\ - Dovalosd || mtegonion || coem? || evaionst || " Gaph | 534956083 a0 2 20
. " Pt Ellpse §6_ 1756090 61 27 410
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(1]
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@ =
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9 —]
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= “=1  ZlInterpolation analysis for spatial assessment of the smoke dispersion across the building
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* Process
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Spatial assessment for determining sensor density
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' v v !
Analysis Data IDW N Standard athematical
it || B || s [

Simulation x-axis (my) y-axis (m) Rotational Angle (%)
1 0.000086 0.000043 119.9

2 0.000089 0.000044 1175

3 0.00009 0.000045 117.4

4 0.000054 0.000046 119.6 I

3 0.000089 0.000043 118.2

Sensor directional pattern using Standard
Deviational Ellipse (SDE) analysis
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-1 @ SDE03
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- & SDE04

SDE: measuring the trend for a set of points or areas to calculate the standard 42
distance separately in the x-, y- and z-directions
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istogram

Jata Count

Smoke Value Count for Simulation 1
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Smoke Value

ar Chart
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Comparison of Temperature against Smoke distributions for Simulation 1
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Sensor Data Counts Simulation 1

4z ] 28

‘o‘\ & \‘Qﬁ 5‘" ‘o‘; ° &
3 $;' $;' P &
Sensor 1D
Simulation Total Mean Median Standard Frequent Data Loss
Data Deviation  Smoke Value
Count
1 765 348.7 350 69.3 344.9-365.1 Sensor 1: 6
Sensor 4: 38
2 719 337.8 345 64.0 343.1-361.2 Nil
3 712 340.8 333 72.4 317.6—338.9 Sensor 16:
12
4 654 340.7 328 58.7 2853-304.6 Sensor2:15
Sensor 16
Sensor 17:
23
5 700 321.3 307 57.6 295.7-313.0 Sensor 4:34
Sensor 14:
34
Sensorl6: 38 43
Sensor 17




Sensor performance was tested
via functionality test, results were
within the datasheet range.

This research has confirmed
the effectiveness of the MQ2
smoke sensor, DHT11 sensor,
ThingSpeak, and Telegram.

5 -DISCUSSION

Based on findings obtained from the study, it can be observed that:

Smoke values from the raw
and estimation methods
were almost proportional to
each other.

The study reveals inconsistency in energy
sources, indicating a specific investigation
on the use of power banks and more

stable sources can be conducted.

Slight differences were observed in the

size of the smoke ellipse, but they were
not significant for this study. This
suggests that the ellipse is a suitable
representation of the data for longer

durations

The density value indicates
the sensor's smoke
detection capability, which
may vary based on its
abilities.

S

loT-based sensor
prototypes could serve as a
foundation for smart
campus applications
aligned with the safe
campus framework.
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5 -DISCUSSION &CONCLUSION 5
&

The National University
of Malaysia

Based on findings obtained from the study,
it can be observed that:

The sensor data quality was measured and

Slight differences were observed in the _f represented using geospatial analyses involving
size of the smoke ellipse, but they were - IDW interpolation

not significant for this study. This
suggests that the ellipse is a suitable
representation of the data for longer

it / IDW interpolation, which calculates the average

of sample data points surrounding each
processing cell, then able to perform the smoke
estimation

| = ()3 This research aimed to support the
1 = development of a smart campus framework,
= focusing on hazard mitigation in Malaysian
context, as the current smart campus concept
emphasises management and learning.

loT-based sensor
prototypes could serve as a
foundation for smart
campus applications
aligned with the safe
campus framework. 45
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