Hong Kong, China

Milesight Partner Location Number of Devices Deployed Applications

Dr. Amos Darko, Assistant Professor, The Hong Kong 3 * AM307 7-in-1 IAQ Sensor Smart Indoor Air Quality Monitoring
Department of Construction Management, Polytech University, China 1 * UG65 Semi-industrial Enhance Occupants’ Health and Wellbeings
University of Washington LoRaWAN® Gateway Improved IEQ Monitoring and Assessment

Papers & Honors

At Milesight, we believe in the power of relevant, Among Milesight's collaborations with all the great
purposeful sensing, focusing on the data that professionals around the world, in Hong Kong, China,
"EE F>"6+EJT ETEA& £ "UE 0 JT"0A&+" & &ndithe U.S., we have a close relationship with Dr. Amos
decision-making. We are also delighted to Darko and his research teams on projects related to
collaborate with professionals on research and building sustainability, digitalization, and management.
OhSEGATED E QGEG& Jt? 040Y1?4a&at&aEndrh&eptanbds 2022 to the present, Dr. Amos Darko's
&AELt? O0ALT t¢,EUE t 6"AEI team has been working on indoor space research, using

Milesight IAQ sensors and gateways for data collection

and analysis.

In 2023, Dr. Amos Darko and his team were awarded the Best Paper Award in the stream Advanced Technologies &

Innovations in Building/Construction at the 46th Australasian Universities Building Education Association

\ , # ]¢% + O0UE EGAE+&0f EA Y04a&4a G Ut&AE4& $?230040Y1tEN& Ets 4aYa& "6f}?2a00aavyf Ut#Da
Improved Indoor Environmental Quality Monitoring and Assessment”.

Conference Papers / Book Chapters Honors and Awards

Darko, A., Jayasanka, T.A.D.K., Chan, A.P.C., Jalaei, F., Ansah, M.K., Opoku, The Best Paper Award in the stream Advanced Technologies & Innovations in

DG.J. (2024). Digital Twin-Based Automated Green Building Assessment Building/Construction at the 46th Australasian Universities Building Education Association

Framework. In: Skatulla, S., Beushausen, H. (eds) Advances in Information \ L, # )% + OUE EOAE+&0% EA Y04&4& 0t Ut&AE+?40040YIEG& Ets 4YA&"0F}7¢
Technology in Civil and Building Engineering. ICCCBE 2022. Lecture Notes Indoor Space for Improved Indoor Environmental Quality Monitoring and Assessment”

in Civil Engineering, vol 357. Springer, Cham

T.A.D.K. Jayasanka, Amos Darko, Farzad Jalaei, Albert P.C. Chan, Digital

}240040Y+ Ut#D& &aavYi=0a& fv "AEfU f=0 >EEI=0& 1t#
Quality Monitoring and Assessment, the 46th Australasian Universities

Building Education Association (AUBEA), 2023 Conference
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More details > More details >

Successfully creating BIM models of indoor spaces for digital twin

How to collect accurate as-is building data from indoor spaces.

: ?1& tEQAAAEN&GETAE>EDd " h& ¥ =Qtu A£E6 + Uta0uA& t+ “AE |
Developing an accurate, user-friendly, and scalable sensing system to provide environmental

data for digital twins.

Challenges

Developing an accurate, user-friendly, and scalable sensing

Implementation of sensor systems and building information modeling system to provide environmental data for digital twins.

(BIM) models are key to developing digital twins for buildings. Sensor

systems can provide real-time sensor data of environmental How to collect spatiotemporal environmental data to represent the entire indoor space.
parameters while BIM model provides building information as digital
3D models.

Recent research revealed that higher air pollutant levels viz. PM2.5 and CO, along with

&EU0 E "&+ Et"0Ata+04aAF4&ET11840A E" Ef Xe=h &% & 6011t=&%8 tA +A&"01& A ¢
: ?2E>E Jt1&AE Ef"  EtAa"00EQOYE TA0ftA E"&AGYIAAY A& 6 T&?A(parameteTatagsinufaneously to identify potential health risks. Therefore, how to collect
indoor spaces, mainly including, and analyze IEQ parameters’ data simultaneously from each sample point.

: ?t& tE” 46EL+AE 6 Ef" 1A &hEQEA&A&>EJf+ E hU QEGAGEJT 0AET A8 ¢6EL EQ

Integrating data from the BIM model and the sensing system

How to collect spatiotemporal environmental data to represent the entire indoor space.

Recent research revealed that higher air pollutant levels viz. PM2.5 and CO, along with
&EU E "&+ Ef"0A+a+04A34&E11140A E" EF Xe=h &% & 61f=&F38 $A +A3"°01& tA ¢
parameters’ data simultaneously to identify potential health risks. Therefore, how to collect

and analyze IEQ parameters’ data simultaneously from each sample point.

- ?t& tE” 46ELAE 6 Ef" 1A &hEQEA&A&>EJf+ E hU QEQABGEJT 0AET A8 ¢c6EL EQ

Project

In response to the challenges in creating digital twins for improved IEQ monitoring and assessment, the project develops a comprehensive
"Aat& A E"&A0YIAAYA&&61&?40 $U fED& &&0GY1auA& t "AE It

AM307 UG65 LoRaWAN® ThingsBoard
7-in-1 1AQ Sensor Gateway loT Platform
t1&A4EfS &t &E Jf&AaEf " &OE % E t"t?E66h 6"00EA$=0&E 0E&T Ut}aday f\= }]t EO 1

capturing real-time spatiotemporal data.
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=}t E0 $AE 6 EGEG&TA0A0+AE U + t6"EE ItVvEQD t40t&AaE+ EQ aay "&t0+0&4& 6ET "u 6Et &40& If, E 1+ Ef¢"UE Eh
& ¢OEJT 0OATTEDA&GGEIT 6 Jf&AaET " &0E % EAt& I+ EF0+0&4&h " "UE&E t EQ t&a"&TA0tA 60EA&TA & tU f E>E "6f=#qt " "UE&E 1t~
indoor air pollution and related health risks.
0 &&FE 40YtA GUu+08A"&4& 0GF "UE 0 t+ Ut&aE+= }tEAVYELTAE>4AE J1&4a +Ya +&1"0A&t "GYET E +& EUEG& JTI"0A&t40 "A&t 0tED& &&0GVY+i=}1+40aU -
our method. Compared with other wireless data transmission technologies, LoRaWAN provides a greater communication range with low bandwidth.
loT applications that need to connect remote embedded sensors and machine-to-machine interactions can use Messaging Queue Telemetry (MQTT), an open-source lightweight messaging
& A BIt:E0AEJT&AET AEA&T+ EATQQq}}t& tUA4GA&&ETUE "YETEDAA'GYE1A&01&AEF0E&? O6f 0A&fA GG+084A"&4& 0f6"EE If
A NoSQL, time-series database is used to store data for the proposed method. The user proposed to select a cloud service provider to host the database. This allows the processing of large
amounts of data and ensures the greater scalability of the data streaming infrastructure of this 10T deployment. In the application layer, we develop a dashboard to real-time visualize the
sensor data remotely.

JaEt EA 0/&T &E t& 140 6EGEG&AOYI 0140&EY "&EA+&EAAG8 +ET U36° E £ A"0040Yh4Q1t4and
the as-is physical condition of the indoor space.

JaEt+ E t+ Ef06° E + A"0 & A" &+ Ef&AETYE UE& 4ATA"&"F "+ + &40&IAG +AELA & IIL" E § A"Q

t"hd t f =Qf0 AE6Jt?a8Aat4d tu+Aatu Et " AA+ "&Ef&a"0t+ 40Y1404&4 061 /AE aYUtA & $1& A E"&EZF"
Then, a data cleaning and registration process transforms collected geometric data into geometric information.
L E £+ AT0040Y+'6 GETA +6/&f0 &tA" &+ Ef E0"0&4&4A+40U ("&4& O01+:E0AEJf&AET E +&4 EAT E0'0&4AT40U 07&4& 0tU t&4aEt+ f =Qfu AEB8TA 0T
U"&E 476 Jt¢+a06A£4&40Y+a0U0 0 &4& 0lfv+AatadoU 0'&4& 014 + ¢& A0EATU 01&4aE+4Qt QAAEIT
This geometric and semantic information is used to create building objects. 3D, as-is representation of the indoor space is achieved upon recognizing and classifying objects to create a
precise and complete as-is 3D BIM model.
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Milesight AM307 sensor devices were placed at
three targeted locations following the targeted
placement strategy.
Occupant areas were considered to ensure that sensors accurately measure the
a0/ TEG>4 OGUEG&IED E QEOAEAT¢ET AA+ "0& It
The location of the air supply from the ventilation system in the classroom was
considered since it helps to monitor the air being supplied.
The locations of windows and doors were also considered as they are frequently
EGEAT t4U1&A&E E14& t°f & 6f UtED&E 0701 00+&°0& tEG&E &A0Y1&AETAG™ uls
AM307 UG65
7-in-1 IAQ Sensor Semi-Industrial LORaWAN® Gateway
7 Sensors in 1 IP65 Rating
Optional 4.2 Inch E-ink Screen NXP Quad-Core Processor
} "QaAfLavYa&t=0&£4aA"& fAt +MME Semtech SX1302 LoRa Chip
Anti-theft Protection Multiple Backhaul Connectivities
«a>a/FEt#0 &A&A GFI=0A84A"&4& 0% Embedded Network Server

bQ $VQ %V Q &c Compatible with Multiple Network Servers

Global LoORaWAN® Frequency Plans
X0Ef Ut&aEtu a0t £>"0&YE £+ Ut Q $F" #"tu+06&4ah " "UE&E f E0 $AE>4AE+&4 JtU tED"G 6EJf&AET 6"AEUEN&TU F&EUG E "&+ EFf "0/ Ta+0E
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0T platform to visualize the sensor data.
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The partner fully adopted the laser scanning technique for developing the geometric digital twin instant of the classroom. In the modeling process, as-is measurements were totally based on

scanned 3D point cloud data captured from the latest and fastest FARO Focus Premium Laser Scanner instead of previous drawings records. The resulting 3D point cloud data was cleaned

"0/E£t EY4 &E EAET"+& ("&84A"066ET+ aaYt +& A£E 63rE " Jt"tft E'04&ETA” &+ Et U&?" EIf}aE0f&AaET " &0E 1+ EAT +& £FE 01rE>4&F"0&Tt EA&
modeling.
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Partner
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(KNUST) in 2014. Before joining the University of Washington, Dr. Darko was a Research Assistant Professor at PolyU. Dr. Darko has also worked as a Postdoctoral Fellow
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and as a Research and Teaching Assistant at PolyU and KNUST, respectively. Dr. Darko has published numerous papers in leading international peer-reviewed journals,
conferences, and books. His papers have been rated as highly cited and hot papers by the Web of Science. His paper is the most cited paper of all time in the
International Journal of Construction Management. He is an Associate Editor of Green Building and Construction Economics, an Associate Editor of Humanities and
Social Sciences Communications, an Academic Editor of Advances in Civil Engineering, and member of editorial boards of other international peer-reviewed journals. Dr.

Darko is also an active reviewer for several international peer-reviewed journals....

About Dr. Amos Darko



