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7KH� XVH� RI� ,R7� GHYLFHV� WR�PRQLWRU� WHPSHUDWXUH� DQG� KXPLGLW\�� DV� ZHOO�

as�detect�¿re�explosions�within�the�computer,�is�critical� for�experiment�
safety� and� e൶ciency.� IoT� devices� can� identify� ¿re� explosions� and�
dangers� early� on,� allowing� them� to� safeguard� costly� equipment� and�
DVVHWV��NHHS�WKH�HQYLURQPHQW�VWHDG\��DQG�LPSURYH�H[SHULPHQW�DFFXUDF\��

)XUWKHUPRUH��LW�HQDEOHV�FRQWLQXRXV�UHPRWH�PRQLWRULQJ��VDYLQJ�ERWK�WLPH�

and�e൵ort.�When�an�event�occurs,�IoT�quickly�transmits�alerts,�allowing�
IRU�UDSLG�UHVSRQVH��UHGXFLQJ�ORVVHV��DQG�SUHVHUYLQJ�FRVWV��%DVHG�RQ�WKHVH�

requirements,� the�research�proposes�options� for�designing�IoT�devices,�
LQFOXGLQJ� WHPSHUDWXUH�KXPLGLW\� DQG� VPRNH� VHQVRUV� LQFRUSRUDWHG� RQ� D�

ZHE�VHUYHU�SODWIRUP�WR�PRQLWRU�FRPSXWHU�URRP�VDIHW\�
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Việc�ứng�dụng�thiết�bị�IoT�để�giám�sát�nhiệt�độ,�độ�ẩm�và�phát�hiện�
cháy�nổ�trong�phòng�máy�tính�là�cần�thiết�để�đảm�bảo�an�toàn�và�
hiệu� quả� trong� nghiên�cứu.�Hệ� thống� IoT� có� khả�năng� phát� hiện�
sớm�các�nguy�cơ�cháy�nổ,�bảo�vệ�các�thiết�bị�và�tài�sản�có�giá� trị�
cao,�đồng�thời�duy�trì�môi�trường�ổn�định,�tăng�độ�chính�xác�của�thí�
nghiệm.�Ngoài�ra,�nó�cho�phép�giám�sát�liên�tục�từ�xa,�tiết�kiệm�thời�
gian�và�công�sức.�Khi�phát�sinh�sự�cố,�thiết�bị�IoT�tự�động�gửi�cảnh�
báo,�giúp�phản�ứng�kịp�thời,�giảm�thiểu�tổn�thất�và�chi�phí�bảo�trì.�
Dựa�trên�nhu�cầu�này,�bài�báo�trình�bày�giải�pháp�thiết�kế�thiết�bị�IoT�
tích�hợp�cảm�biến�nhiệt-ẩm�và�cảm�biến�khói,�được�nhúng�trên�nền�
tảng�webserver�để�giám�sát�an�toàn�phòng�máy�tính..

Từ�khóa:

,R7

Webserver.

1.�Introdution

1RZDGD\V�� VRFLRHFRQRPLF� OLIH� LV� HYROYLQJ��

allowing� individuals� to� quickly� access� new�
means,�enhance�their�quality�of�life,�and�save�time.�
+RZHYHU�� WKLV� FRQYHQLHQFH� LV� DVVRFLDWHG� ZLWK�

several� risks,� including� ¿re,� electrical� mishaps,�
DQG� ORVV� RI� VHFXULW\��7KHVH� GDQJHUV�PLJKW� UHVXOW�

IURP�PDQXIDFWXUHU�PLVWDNHV�RU�KXPDQ�QHJOLJHQFH�

ZKHQ� RSHUDWLQJ� WKH� GHYLFH��$V� D� UHVXOW�� WKHUH� LV�

a� rising� requirement� for� safety� monitoring� in�
ZRUNSODFHV� DQG� EXLOGLQJV�� SDUWLFXODUO\� FRPSXWHU�

URRPV� ZLWK� D� KLJK� FRQFHQWUDWLRQ� RI� LQIRUPDWLRQ�

technology�equipment.

,R7�GHYLFHV�WR�PRQLWRU�WHPSHUDWXUH��KXPLGLW\��

and�¿re�alarms�in�computer�rooms�are�critical� to�
HQVXULQJ� VDIHW\� DQG� UHVHDUFK� SURGXFWLYLW\�� ,R7�

technologies� identify� ¿re� and� explosion� hazards�
early� on,� safeguarding� expensive� equipment�
DQG� SURSHUW\�� ,W� FRQWULEXWHV� WR� WKH� VWDELOLW\� RI�

HQYLURQPHQWDO� FRQGLWLRQV�� LPSURYHV� H[SHULPHQW�

DFFXUDF\�� DQG� DOORZV� IRU� FRQWLQXRXV� UHPRWH�

PRQLWRULQJ�� VDYLQJ� ODERU�DQG� WLPH�� )XUWKHUPRUH��

WKLV�V\VWHP�FRPSOLHV�ZLWK�VDIHW\�DQG�HQYLURQPHQWDO�

ODZV�� SURYLGHV� FRQWLQXRXV� UHSRUWLQJ� DQG� GDWD�

VWRUDJH�� DQG� DVVLVWV� LQ� UHYLHZLQJ� DQG� HQKDQFLQJ�

workÀows.� IoT� also� enhances� management� and�
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operational�e൶ciency�by�centralizing�management�
DQG� GDWD� DQDO\VLV�� DOORZLQJ� IRU� EHWWHU� SURFHVV�

SUHGLFWLRQ� DQG� RSWLPL]DWLRQ�� ,R7� KDV� VHYHUDO�

practical�bene¿ts,� including� increased� safety�and�
SHUIRUPDQFH�LQ�FRPSXWHU�URRPV�

2.��System�model

Based� on� the� survey� of� the� Wi¿� when�
PRQLWRULQJ� EXLOGLQJV�� ZH� UHDOL]H� WKDW� VRPH�

of� the� common� monitoring� requests� include:�
temperature� and� humidity� tracking,� ¿re� alarm,�
VPRNH� DODUP�� DQG� LQWUXVLRQ�ZDUQLQJ��7R� DGGUHVV�

these� requirements,� the� team� suggested� an� early�
FRQFHSW� IRU�D�FRPSXWHU� URRP�PRQLWRULQJ�V\VWHP�

EDVHG� RQ�:L)L� WHFKQRORJ\��7KLV�PRGHO� QRW� RQO\�

LQFUHDVHV� WKH�VDIHW\�DQG� VHFXULW\�RI� WKH�EXLOGLQJ��

LW� DOVR� KHOSV� WR� FRQWURO�� DQG� IDFLOLWDWH� RSHUDWLRQV�

thanks�to�remote�monitoring�and�quick�response.�
In� addition,� using� Wi¿� technology� can� reduce�
WKH� VHWXS� DQG� PDLQWHQDQFH� FRVWV� FRPSDUHG� WR�

WKH� WUDGLWLRQDO� VW\OH�ZLWK�ZLUHV��7KLV� LV� D� FULWLFDO�

¿rst� step� toward� developing� a� comprehensive,�
e൶cient,�and�cost-e൵ective�monitoring�system�for�
PRGHUQ�VWUXFWXUHV�

Figure�1.�Model�of�computer�room�security�monitoring�system�via�wi¿�network

3.�IoT�Device�Hardware�Design

7KH� V\VWHP� LV� FRPSRVHG� RI� ZLUHOHVV� VHQVRUV�

LQVWDOOHG� LQ� WKH� EXLOGLQJ� WR� FRQWLQXRXVO\� PRQLWRU�

HQYLURQPHQWDO� IDFWRUV� DQG� VHFXULW\�� 7KLV� VHQVRU�

will� transfer�data�through�Wi¿� to�a�control�center�

ZKHUH�GDWD�ZLOO�EH�DQDO\]HG�DQG�SURFHVVHG��:KHQ�

GHWHFWLQJ�XQXVXDO�LQGH[HV�VXFK�DV�KLJK�WHPSHUDWXUH��

XQVWDEOH�KXPLGLW\��VPRNH��RU�WUHVSDVVLQJ��WKH�V\VWHP�

ZLOO� DFWLYDWH� LPPHGLDWH� DODUPV� WKURXJK� PXOWLSOH�

FKDQQHOV�OLNH�PRELOH�SKRQH��HPDLO��RU�ZKLVWOH�
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Figure�2.�IoT�device�model�for�monitoring�computer�room�safety

�����7HPSHUDWXUH�DQG�KXPLGLW\�PHDVXULQJ�PRGXOH

7KH�UROH�RI�FROOHFWLQJ�GHYLFHV�LV�WR�REWDLQ�DQ�LQGH[�IURP�KHDW�VHQVRUV��KXPLGLW\��DQG�VPRNH�GHWHFWRUV��

7KH�RXWSXW�RI�WKH�KHDW�VHQVRU��KXPLGLW\�LV�YROWDJH�VROXWLRQ�IURP����9��7KXV��KHDW�DQG�KXPLGLW\�PHDVXULQJ�

devices�require�at�least�2�inputs�similar�to�AI�to�connect�with�heat�and�humidity�sensors.�The�devices�that�
collect�environmental�indices�will�transport�collected�data�through�wireless�Wi¿�heading�to�the�main�
VHUYHU��7KHUHIRUH��WKH�ZLUHOHVV�LQIRUPDWLRQ�WUDQVIHUULQJ�PRGXOH�ZLOO�EH�LQFRUSRUDWHG�LQWR�WKH�PDLQERDUG�

Figure�3.�Block�diagram�of�temperature�and�humidity�measuring�module

7KH�FHQWHU�RI�WKLV�PRGXOH�ZLOO�EH�WKH�3URFHVVRU�

063���)����� IURP� 7H[DV� ,QVWUXPHQW�� 7KLV�

SURFHVVRU� LV�UHVSRQVLEOH�IRU�FROOHFWLQJ�$,�DQG�',�

SDUDPHWHUV�DQG�WKHQ�WUDQVIHUULQJ�WKHVH�SDUDPHWHUV�

to� the�Wi¿�module� to� transfer� to� the� server.�AI�
VLJQDOV�ZLWK�D�UDQJH�RI����9�ZLOO�EH�SDVVHG�WKURXJK�

D� VLJQDO�PRGXODWLRQ� V\VWHP� WR� HQKDQFH� VWDELOLW\��

DQWL�LQWHUIHUHQFH�DQG�IRUP�D�VXLWDEOH�VLJQDO�EHIRUH�

EHLQJ�VHQW�WR�WKH�SURFHVVRU�

7KH�PDLQERDUG�ZLOO�KDYH�D�'HEXJ�SRUW�WR�ORDG�

SURJUDPV� WR� WKH� RQ�ERDUG� 3URFHVVRU� DQG� GHEXJ�

SURJUDPV�ZULWWHQ�WR�WKH�SURFHVVRU��

7KH�SURFHVVRU�ZLOO�FRQWURO�WKH�RSHUDWLRQ�RI�WKH�

Wi¿� IC,� transmitting� the� collected� data� to� it� to�
WUDQVPLW�WR�WKH�VHUYHU�YLD�ZLUHOHVV�QHWZRUN�

2WKHU�WKDQ�WKDW��WKH�SRZHU�VXSSO\�IRU�WKH�HQWLUH�

board� will� be� Àexibly� selected� to� commondate�
DFWXDO� QHHGV�� 7KHUH� DUH� �� RSWLRQV� IRU� SRZHU�

VXSSOLHV�

�� 3RZHU� VXSSO\� IURP� ���9� EDWWHU\�� 7KLV�

power� supply� is� suitable� for�designs� that� require�
little�energy�and�are�di൶cult�to�supply�power.

�� 3RZHU� VXSSO\� IRU� RYHU� ��9��7KLV� SRZHU�

supply�is�suitable�for�designs�that�require�a�lot�of�
HQHUJ\�� QHHG� WR� RSHUDWH� FRQWLQXRXVO\� IRU� D� ORQJ�

WLPH�DQG�DUH�FRQYHQLHQW�IRU�VXSSO\LQJ���9�SRZHU��

7KH���9�SRZHU� VXSSO\�ZLOO�EH�PRGXODWHG� LQWR�D�

���9�SRZHU�VXSSO\�WR�VXSSO\�WKH�HQWLUH�ERDUG�
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These�two�power�sources�can�be�Àexibly�selected�by�Jumper.
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Figure�4.�3.3V�power�modulation�circuit�from�24V�power�source

7R� LQFUHDVH� WKH� VWDELOLW\� DQG� KHDW� UHVLVWDQFH��

WKH� SRZHU� FLUFXLW� LV� GHVLJQHG� LQWR� �� OD\HUV�� 7KH�

¿rst�layer�modulates�from�24V�to�5V,�the�second�
OD\HU�UHGXFHV�WKH�YROWDJH�WR����9�

�����(PEHGGHG�VRIWZDUH�GHVLJQ

$V� DQDO\]HG� DERYH�� WKH� WHPSHUDWXUH� DQG�

KXPLGLW\� PHDVXULQJ� GHYLFH� LV� GHVLJQHG� RQ� WKH�

MSP430� chip� technology� platform� and� Wi¿�
communication�chip.�The�Wi¿�chip� is� integrated�
RQ�D� VHSDUDWH�PRGXOH�� VSHFLDOL]HG� LQ� SHUIRUPLQJ�

network�connection�to�increase�system�Àexibility�

DQG� FRQYHQLHQFH� IRU� UHVHDUFK�� 7KH� 063����

processor� is� responsible� for� controlling� the�Wi¿�

QHWZRUN� LQSXW� ,&�� WUDQVPLWWLQJ� DQG� UHFHLYLQJ�

information�with�the�network�via�the�Wi¿�wireless�

SURWRFRO��$W�WKH�VDPH�WLPH��WKLV�SURFHVVRU�LV�DOVR�

UHVSRQVLEOH� IRU� UHFHLYLQJ� LQIRUPDWLRQ� IURP� WKH�

WHPSHUDWXUH�DQG�KXPLGLW\�VHQVRU�DQG�VHQGLQJ�WKLV�

data�to�the�central�monitoring�device�via�the�Wi¿�

protocol.�With�such�features,�the�¿rmware�written�

IRU� WKH�063����SURFHVVRU� LV�GHVLJQHG�DFFRUGLQJ�

to�the�following�algorithm�Àowchart:

Figure�5.�Embedded�software�algorithm�Àowchart
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7KLV� SURJUDP� ZLOO� SHUIRUP� WKH� IROORZLQJ�

SURFHVV��:KHQ� SRZHUHG� RQ�� LW� ZLOO� LQLWLDOL]H� WKH�

PRGHV� IRU� WKH� GHYLFH�� LQWHUUXSWV�� 8$57� SRUWV��

I/O�…� Then� it� will� control� the� IC�Wi¿� to� ¿nd�
and� connect� to� the�Wi¿� network� system.� After�
WKDW�� LW� ZLOO� ZDLW� XQWLO� WKH� VHUYHU� VHQGV� D� GDWD�

request� command.� Meanwhile,� the� temperature�
DQG� KXPLGLW\� LQIRUPDWLRQ� IURP� WKH� VHQVRU� LV�

FRQWLQXRXVO\�VHQW�WR�WKH�GHYLFH�DQG�VWRUHG��:KHQ�

there� is� a� data� request� command� from� the� user�
VHUYHU��WKLV�GDWD�ZLOO�WKHQ�EH�VHQW�WR�WKH�XVHU�VHUYHU�

via�Wi¿.

6RPH�H[HFXWDEOH�FRGH�RI�WKH�VRIWZDUH�

,QWHUUXSW� SURJUDP� UHFHLYHV� 8$57� IURP�

WHPSHUDWXUH�DQG�KXPLGLW\�PRGXOH�

#pragma�vector=USCIAB0RX_VECTOR

__interrupt�void�USCI0RX_ISR(void)

^

� xx=UCA0RXBUF;

� LI��[[  ¶�¶��LL ��

� LI��[[  ¶�¶�

� ^

VHQGRN ��

� `

� UHF>LL@ [[�LL���

`

,QWHUUXSW� SURJUDP� UHFHLYHV� XDUW� IURP� 5)�

WUDQVPLWWHU�PRGXOH

XQVLJQHG�FKDU�VV�

#pragma�vector=USCIAB1RX_VECTOR

__interrupt�void�USCI1RX_ISR(void)

^

��yy=UCA1RXBUF;

��LI���\\  ¶�¶�	�VV  ¶�¶���VHQGGDWD��[�����VW��

��HOVH�VV \\�

`

0DLQ�3URJUDP

ZKLOH����

^

����VHQGRN ��

VW>�@ ¶�µ �VW>�@ ¶�¶�VW >�@ ¶�¶�V W>�@ ¶�¶ �

VW>��@ ¶�¶�

�LI��3�,1�	�%,7���^VW>�@ ¶�¶�`

HOVH�VW>�@ ¶�¶�

LI���3�,1�	�%,7����^VW>�@ ¶�¶�`

HOVH�VW>�@ ¶�¶�

XQVLJQHG�FKDU�M ��

ZKLOH����VHQGRN��^`

IRU��L ��L���L����^VW>M@ UHF>L@�M���`��� ��� ��

`

�����6PRNH�DODUP�GHYLFH�PRGXOH

7KH� GHYLFH� WKDW� JDWKHUV� PHDVXUHPHQW�

SDUDPHWHUV� LV� LQ�FKDUJH�RI�JDWKHULQJ� LQIRUPDWLRQ�

IURP� WHPSHUDWXUH�� KXPLGLW\�� DQG� VPRNH� DODUP�

sensors.� The� output� of� ¿re� and� smoke� alarms� is�
GLJLWDO�� 7KXV�� WKH� VPRNH� DODUP� PRGXOH� QHHGV� D�

digital�input�(DI)�to�connect�to�the�¿re�and�smoke�
DODUP�VHQVRU�

7KH�HQYLURQPHQWDO�SDUDPHWHU�FROOHFWLRQ�GHYLFH�

will� transfer� the�collected� data�via�Wi¿�wireless�
QHWZRUN� WR� WKH� VHUYHU�� 7KHUHIRUH�� WKH� ZLUHOHVV�

FRPPXQLFDWLRQ�PRGXOH�ZLOO�EH�LQWHJUDWHG�LQWR�WKH�

FLUFXLW�ERDUG�

The� ¿re� alarm� and� smoke� sensor� is� a� digital�
VHQVRU�� :KHQ� WKH� VPRNH� FRQFHQWUDWLRQ� �&2���

H[FHHGV�D�FHUWDLQ� OHYHO�� WKLV� VHQVRU�ZLOO�JHQHUDWH�

D� GLJLWDO� VLJQDO� E\� FORVLQJ� D� FRQWDFW� SRLQW��7KLV�

contact� will� be� connected� to� the� ¿re� alarm� and�
VPRNH�DODUP�SURFHVVLQJ�PRGXOH�YLD�D�',�SRUW�ZLWK�

D�VXLWDEOH�PHFKDQLVP�WR�JHQHUDWH�D�GLJLWDO�VLJQDO�

IRU�WKH�PRGXOH�

7KH� FHQWHU� RI� WKLV� VHQVRU� FLUFXLW� ZLOO� EH� WKH�

7H[DV� ,QVWUXPHQW� 063���)����� SURFHVVRU��

7KLV� SURFHVVRU� LV� UHVSRQVLEOH� IRU� FROOHFWLQJ� ',�

SDUDPHWHUV�DQG�WKHQ�WUDQVIHUULQJ�WKHVH�SDUDPHWHUV�

to�the�Wi¿�module�to�transfer�to�the�server.



9X�7KL�.KDQK�7ULQK�9RO�����1R��B$XJXVW�����_�S������

��_

Figure�6.�Connect�the�smoke�detector�to�the�DI

7KLV� PRGXOH� LV� EDVLFDOO\� GHVLJQHG� VLPLODU� WR�

WKH� WHPSHUDWXUH� DQG� KXPLGLW\� VHQVRU� PRGXOH��

LQFOXGLQJ� WKH� 063���)����� SURFHVVRU� DV� WKH�

center� and� communicating� via� Wi¿� network.�

+RZHYHU��WKLV�PRGXOH�XVHV�D�GLJLWDO�VLJQDO�RXWSXW�

VHQVRU�� VR� LW� LV� QHFHVVDU\� WR� GHVLJQ� D� GLJLWDO�

FRQQHFWRU�WR�FRQQHFW�WR�WKH�VHQVRUV�

4.� Integrating� and� testing� IoT� devices� to�
monitor�machine�room�safety

����� ,QVWDOO� ,R7� GHYLFHV� WR�PRQLWRU�PDFKLQH�

URRP�VDIHW\

��,QVWDOO�WKH�DSS�RQ�\RXU�VPDUWSKRQH��$QGURLG�

UHFRPPHQGHG�

$QGURLG�

K W W S V � � � S O D \� J RRJ O H � F RP � V W R U H � D SS V �

GHWDLOV"LG GH�NDLBPRULFK�VHULDOBEOXHWRRWKB

WHUPLQDO	KO YL	JO 86

,R6�

KWWSV���DSSV�DSSOH�FRP�XV�DSS�EOXHWRRWK�

WHUPLQDO�LG����������

��'HYLFH�VHWXS�VWHSV�

6WHS����7XUQ�RQ�WKH�GHYLFH

Step� 2:�Go� to� the�Bluetooth� con¿guration� of�

WKH�VPDUWSKRQH�

6WHS����6HOHFW�WKH�GHYLFH��GHIDXOW�LV�V,R7B�����

WR�SDLU�ZLWK�WKH�VPDUWSKRQH

6WHS����2SHQ�WKH�%OXHWRRWK�6HULDO�7HUPLQDO�DSS�

RQ�WKH�VPDUWSKRQH

Step�6:�Turn�o൵�the�device,�then�turn�it�back�on

6WHS� ��� ,PPHGLDWHO\� DIWHU� WXUQLQJ� WKH� GHYLFH�

EDFN� RQ�� JR� WR� WKH� DSS� DQG� IROORZ� WKH� VWHSV� WR�

FRQQHFW� WR� WKH� GHYLFH��6HOHFW� WKH�GHYLFH� �GHIDXOW�

LV�V,R7B����

Step�8:�Con¿gure�the�device:
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,PPHGLDWHO\�DIWHU�FRQQHFWLQJ�WR�WKH�GHYLFH��WKH�

DSS�GLVSOD\V�WKH�FRQQHFWLRQ�VWDWXV��&RQQHFWHG��

3UHVV�WKH�(QWHU�EXWWRQ�WR�FRQWLQXH�

The�app�will�scan�all�enabled�Wi¿�networks:

6HOHFW� WKH� QHWZRUN� DQG� VHW� WKH� SDVVZRUG�

DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GLVSOD\HG�RQ�WKH�DSS�

VFUHHQ�

6HOHFW� WKH� QHWZRUN� E\� W\SLQJ� WKH� FRPPDQG��

w:<id>�in�which�id�is�the�serial�number�of�the�Wi¿�
QHWZRUN�FXUUHQWO\�GLVSOD\HG

)RU�H[DPSOH��WR�VHOHFW�QHWZRUN�QXPEHU����W\SH�

WKH�FRPPDQG��Z���!�WKHQ�(QWHU

�1RWH�� WKH� FRPPDQGV� DUH� W\SHG� WRJHWKHU��

ZLWKRXW�VSDFHV�

6HW�WKH�SDVVZRUG�IRU�WKH�QHWZRUN��S��SDVVZRUG!�

LQ�ZKLFK�SDVVZRUG�LV�WKH�SDVVZRUG�RI�WKH�QHWZRUN�

After� installing� Wi¿,� the� device� will�
automatically�connect�to�the�Wi¿�network.�If�the�
FRQQHFWLRQ�LV�VXFFHVVIXO��JR�WR�WKH�VWHS�RI�VHWWLQJ�D�

¿xed�IP�for�the�device:

6HW�,3�XVLQJ�FRPPDQG��L��[[[�[[[�[[[�[[[!

)RU� H[DPSOH�� VHW� ,3� �������������� IRU� WKH�

GHYLFH��XVH�FRPPDQG�L���������������!

$IWHU� LQVWDOODWLRQ� LV� FRPSOHWH�� ZDLW� IRU� 6DYH�

con¿guration�and�the�device�to�run�automatically�
�\RX�FDQ�UHVHW�WKH�GHYLFH�WR�FKHFN��

1RWH�� %OXHWRRWK� FRQQHFWLRQ� IRU� VHWWLQJ� LV�

RQO\�SHUIRUPHG� LPPHGLDWHO\�DIWHU�WXUQLQJ�RQ� WKH�

GHYLFH��DQG�PXVW�EH�FRQQHFWHG�ZLWKLQ���VHFRQGV�

DIWHU�WXUQLQJ�RQ�WKH�GHYLFH��,I�WKHUH�LV�QR�%OXHWRRWK�

FRQQHFWLRQ��WKH�GHYLFH�RSHUDWHV�ZLWK�WKH�SUHYLRXVO\�

installed�con¿guration.

�����7HVW�UHVXOWV

7KH� EXLOGLQJ� PRQLWRULQJ� V\VWHP� XVLQJ� ,R7�

WHFKQRORJ\� KDV� EHHQ� LQLWLDOO\� FRPSOHWHG�� 7KH�

PHDVXULQJ� GHYLFHV�� FHQWUDO� PRQLWRULQJ� GHYLFHV�

DQG�PRQLWRULQJ�VRIWZDUH�KDYH�EHHQ�FRPSOHWHG�E\�

WKH�UHVHDUFK�WHDP�DQG�WHVWHG�LQ�WKH�FRPSXWHU�URRP�

RI� 7DQ� 7UDR� 8QLYHUVLW\�� 7KH� GHYLFHV� KDYH� EHHQ�

FRQQHFWHG� WR� HDFK� RWKHU�� FROOHFWLQJ� SDUDPHWHUV�
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IURP� VHQVRUV� DQG� GLVSOD\LQJ� RQ� WKH� PRQLWRULQJ�

VRIWZDUH�ORFDWHG�RQ�WKH�ZHE�EDVH�

+HUH�DUH�VRPH�LPDJHV�RI�WKH�WHVW�UXQ

Figure�7.�IoT�devices�monitor�computer�room�
security

Figure�8.�Webbase�temperature-humidity�and�
smoke�alarm�monitoring�software�interface

Figure�9.�Fire�alarm�test�results

Figure�10.�Smoke�alarm�test�results

5.�Conclusion

7KH� FRPSXWHU� URRP� VHFXULW\� PRQLWRULQJ�

V\VWHP� FRQQHFWLQJ� WR� FRPPXQLFDWLRQ� EDVHG� RQ�

Wi¿� technology�has�been� tested�in� the�computer�
URRP�DW�7DQ�7UDR�8QLYHUVLW\�DQG�KDV�VKRZQ�YHU\�

SRVLWLYH�UHVXOWV��7KH�V\VWHP�UXQV�VWDEO\��FRQVXPHV�

ORZ�HQHUJ\��LQIRUPDWLRQ�H[FKDQJH�LV�YHU\�VPRRWK�

(with�a�sampling�frequency�of�5s/time);�the�system�
can�easily�con¿gure�wi¿�network�connection�via�
%OXHWRRWK�� SDUDPHWHUV� DUH� VHQW� WR� WKH� ZHEVHUYHU�

DQG�GLVSOD\HG�DFFXUDWHO\�RQ�WKH�VRIWZDUH�
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