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C-SMART System Introduction Biueprint & Vision () C-SMART

e 7+2+1+BIM

The platform is based on Internet of Things (1oT), artificial intelligence (Al), cloud computing, and BIM technologies. It
integrates data from various sources, enabling managers to conduct integrated supervision and achieve intelligent, digital,
and informational management of the construction sites.

2 localized management enhancements

progress management + construction robotics

L1 2 1 central
uln ametn af management
elements o platform

smart worksites
integrate and analyze all
e 0 e R ER M collected data in real time.
materials, Survey,
environment, safety, and

quality

display relevant data in conjunction with
the BIM models



C-SMART System Introduction 4s Function

» Scope of Smart Site Safety System (DEVB)

The Smart Site Safety System shall provide and maintain but not limited to, the following features for daily site safety
management during the contract period.

m Digital Initiatives

1

10

Smart Site Safety Centralized Management Platform (C-Smart)
Digitized Tracking System for site plants, powered tools and ladders (LALG System)
Digitalized Permit-To-Work system for high risk activities (E-PERMIT)

Hazardous areas access control by Electronic Lock and Key System (Smart Lock System)
Unsafe acts/ dangerous situation alert for Mobile Plant Operation Danger Zone (360 Anti-Collision)
Unsafe acts/ dangerous situation alert for Tower Crane Lifting Zone
Smart Monitoring Device for Workers and Frontline Site Personnel (Worker Management System)
Safety Monitoring System using Artificial Intelligence (Al CAM)

Confined Spaces Monitoring System (UWB)

Safety training with Virtual Reality technology

() C-SMART
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The Government of the Hong Kong Special Administrative Region
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Development Bureau
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27 February 2023

Development Bureau
Techmical Circular (Works) No. 3/2023

Smart Site Safety System

Scope

This Circular sets out the policy on adoption of Smart Site Safety System
(“8885") to enhance our safety management system, with a view to striving for further
excellence on the safety performance in public works contracts.

Effective Date

2 This Circular shall take immediate effect

Effect on Existing Circulars

3 This Circular shall be read in conjunction with the Construction Site Safety
Manual (“CSSM™), DEVB TC(W) No. 1/2020 on Score Card for Assessment of Site
Safety Performance, DEVB TC(W) No. 2/2023 on Digital Works Supervision System and
their subsequent updates.

DEVE TC(W) No. 3/2023 Page 1of 4



C-SMART System Introduction 4s Function

Requirement of Housing and BD

10

11

12

13

Digital Initiatives

Smart Site Safety Centralized Management Platform (C-Smart)
Digitized Tracking System for site plants, powered tools and ladders (LALG System)
Electronic processing of permit to work for more high-risk activities
Hazardous areas access control by Electronic Lock and Key System (Smart Lock System)
Unsafe acts/ dangerous situation alert for Mobile Plant Operation Danger Zone (360 Anti-Collision)
Unsafe acts/ dangerous situation alert for Tower Crane Lifting Zone
Smart Monitoring Device for Workers and Contractor’s Superintendent
Safety Monitoring System using Artificial Intelligence
Confined Spaces Monitoring System
Safety training with Virtual Reality technology
Authenticating authorized operation of plants and equipment
Revised Specification of resolution of camera and display unit for tower crane and contractor's site office

Sensor and alert system to detect the proper application of handbrake for site vehicles

[,) C-SMART

EEEEEAW
Hong Kong Housing Authority
and Ci i Board Instruction P06/23
From: AD()3 To All Project Teams and Contract Managers
Date: 22 December 2023 Total Pages : 3 + 36 (Annex)
+5 (supplemantary information for internal
use only)

Wider Application of Smart Technology for Site Safety Management

PURPOSE

To promulgate
of smart technology

Contracts.
voum e 4268
ACTION & STATU m OURmEFaA . DGR
Fax s preves
TFL W 2626 1138
2. This Instructio  BUILDINGS EBSITE i wndgonsk

Instruction on 15 Dec - — i
30 March 2023

3. With immedial

Works New Works C To : ALL Authorized Persons
Registered Structural Engineers
(a) For Pro Registered Geotechnical Engineers
Tenders Registered [nspectors
Incorpor: Registered Gieneral Building Contractors
tender de Registered Specialist Contractors

Registered Minor Works Contractors

Dear Sir/Madam,
Smart Site Safety System

‘The Government has been promoting the wider adoption of advanced
technology and innovation in construction industry for enhancing site safety. I write o
appeal to you to adopt a Smart Site Safety System (S888) in your contracts 10 uplifi site
safety performance.

2. §888 generally comprises three components, namely smart safety devices for
monitoring activities and identifying safety hazards; a communication network for
iransmitting data collected from smart safety devices; and a centralised management
platform for providing a one-stop hub for data analysis and alerts generation, as well as
facilitating follow-up actions. The system enables the project team to grasp the safety
situation of the entire construction site by collecting and transferring real-time data to a
centralised management platform. Whenever a potential hazard is detected, the system will
i iately alert the safety staff and workers on site. Suitable items of smart
safety devices include:

(a) Digitised tracking system for site plants, powered tools and ladders;

(b)  Digitalised permit-to-work system for high risk activitics;

(¢)  Hazardous areas access control by electronic lock and key system;

(d)  Unsafe acts / dangerous situation alert system for mobile plant operation
danger zone;

(=) Unsafe acts / dangerous situation alert system for tower crane lifting
zone:

n Smart monitoring devices for workers and froniline site personnel:

(2) Safety monitoring system using artificial intelligence;

(hy  Confined space monitoring system; and

(i) Safety training with virtual reality technology.

LB R
West Kowkan Government Qffiss, 11 Hol Ting Road, Yau Ma Tei, Kowleon
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e (C-Smart 4S Function: CMP

CMP (Centralized Management Platform)



C-SMART System Introduction 4s Function

Digitized Tracking System for site plants, powered tools and ladders(LALG)

By using Internet of Things technology and
wireless network, real-time dynamic
tracking of each mobile machinery in
different working areas can be achieved.

An overview, including the real-time
location, usage status, machine safety
data and inspection reminders of any
machine or equipment can be reviewed on
the platform, strengthen and improve the
efficiency of resources allocation.



C-SMART System Introduction 4s Function

» Digitalized Permit-To-Work system for high risk activities (E-PERMIT)

A digitized permit-to-work for the following high risk

activities:

* Work in confined spaces

» Work with electrical hazard

o Work in lift shaft

* Mobile crane, heavy machinery and piling rig operating
or moving on the Site

e Hot work

o Use of ladder for work above ground for work purpose

» Lifting operations by tower cranes, mobile cranes,
crawler cranes, or cranes alike or lifting operation by
mechanical means

Allow electronic application, issuance and tracking of
permit to work/permit to move and operate in the Site

Alert message if the corresponding permit-to-work/permit to
move and operate has expired
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C-SMART System Introduction 4s Function

» Digitalized Permit-To-Work system for high risk activities (E-PERMIT)

= BrEmr Qesw ()= Oy SAREEHE BN &R N SRCORES

@ z2Em - s @ ® Py )] @ Bl N ® cpemie )i =

2E
= BHEHFTE BHE
BZ@B‘EE T2 BGU3§5€WEEI 118

e g EEH _ 7 :
e 24 wma 12 577 e 152 & E=EZ
BRETE: o
» HMEFAI8 E-Permit
» BLEREE E-Permit ©

HWP - AT FFETRl 58 S 587

WILS - FHIERERTIE

el : 2
ESW - Sl TFEFATaR 0 11
» #it#% E-Permit

» B8 E-Permit




C-SMART System Introduction 4s Function

» Hazardous areas access control by Electronic Lock and Key System (Smart Lock System)

C-Smart Lock will be deployed for Access Control for such as

temporary/restricted working area, electrical box opening management,

etc.

Only authorized worker can unlock the padlock with his own worker
registration card. When an unauthorized person forcibly unlocks the door,
alarm will be triggered and displayed directly on the C-Smart platform.
All the history of authorization details and padlock lock/unlock status
can also be reviewed on the platform.
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C-SMART System Introduction 4s Function

L5 c-smart

» Unsafe acts/ dangerous situation alert for Mobile Plant Operation Danger Zone (360 Anti-Collision)

e 360° car camera

The 360° vehicle camera has four-azimuth imaging
capabilities and can capture panoramic images. By utilizing
advanced 360° panoramic stitching techniques , this camera
empowers operators with a heightened understanding of
their surroundings, thereby minimizing the presence of blind
spots and dead angles.

» Sound/Light alerts for instant reminder

The camera is outfitted with a dual alert system, combining
audible and visual alarms. In the event of detecting a potential
collision risk, the camera promptly triggers an alarm to
promptly notify the operator. This immediate alert serves as a
crucial reminder to the operator, prompting them to undertake
appropriate measures and thereby enhancing overall safety
protection in a comprehensive manner.
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o Al prompts assisted driving

o

23°C 2@ s ATRa &

The vehicle camera incorporates an Al function that offers valuable features such as
reversing assistance, collision prevention, and early warning capabilities, thereby
augmenting driving safety. This allows managers to remotely monitor the vehicle's
driving conditions and camera status via the management background system,

facilitating efficient oversight and management.



C-SMART System Introduction 4s Function

» Unsafe acts/ dangerous situation alert for Tower Crane Lifting Zone

The system plays a crucial role in mitigating on-
site crane collisions, encompassing both crane-to-
crane and crane-to-structure scenarios. \Various
sensors, including wind speed sensors, will be
strategically installed on the tower crane to
facilitate real-time monitoring. The collected data
will be prominently displayed on the platform,
accompanied by warning alerts promptly notifying
operators of any potential collision risks. This
comprehensive approach enhances safety measures
and minimizes the likelihood of crane-related

incidents on the construction site.
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Smart Monitoring Device for Workers and Frontline Site Personnel (Worker Management System)

L5 c-smart

With 3 kinds of simple devices, we can accurately monitor the movement of workers in different designated zones, so that the real-time number and location of

workforce, distribution performance of subcontractors can all be captured and visualized on the platform.

= Atotal solution for worker management

= Details including number of workers distribution by age, gender, subcontractors, and work trades are available in each pre-defined zone
= Long range passive RFID tag is used to pair each worker with their helmet

= No additional procedure for using the smart helmet comparing to normal helmet

RETEMIRRAISER 28RS
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FRIERERE  FRoE 150 K (ZWRERBISIRE)
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C-SMART System Introduction 4s Function L J c-smarT

« Smart Monitoring Device for Workers and Frontline Site Personnel (Smart Chip/Watch)

With 3 kinds of simple devices, we can accurately monitor the movement of workers in different designated zones, so that the real-time number and location of
workforce, distribution performance of subcontractors can all be captured and visualized on the platform.

A total solution for worker management

Details including number of workers distribution by age, gender, subcontractors, and work trades are available in each pre-defined zone
Long range passive BLE chip is used to pair each worker with their helmet

No additional procedure for using the smart helmet comparing to normal helmet
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e CCTV Surveillance

All images captured by the CCTV cameras will be seamlessly integrated into the C-SMART Safety platform. This integration
enables the safety manager to conveniently access and monitor the live site situation in its entirety, providing a
comprehensive overview of security conditions.
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C-SMART System Introduction 4s Function

« Safety Monitoring System using Artificial Intelligence

 \Worker’s Unsafe Behavior

With the aid of high-resolution CCTV camera and artificial intelligence (Al) model, our
system is able to monitor the general safety practices in construction sites, such as whether
worker wearing safety helmet, safety vest, etc. If any violation is detected, real-time alert
will be generated automatically on the platform, while the data and images will be stored at

the back-end system for further analysis.
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1. Unauthorized access to restricted zones * %
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4. PPE Detection > AR
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» Confined Spaces Monitoring System (AMS)

The enclosed space gas system monitors air quality through a gas

|‘Hm.~sc:~m~u Cs C-SMART Euuu{gin
detection control box. This control box supports air quality tests L 0 0 )
with ten types of sensors, detecting oxygen (02), PM2.5, PM10, o7 P o FIE o Bl 185 | 5 4 | S — D
yp _ _g _ ygen (02) : &EﬁxFﬁ%ﬁ%ﬁﬂ'{%m et foporirs N e e
carbon monoxide (CO), carbon dioxide (CO2), hydrogen sulfide L P
(H2S), methane (CH4), combustible gases (EX), temperature, and © B &
B RERBEAREN CSMARTESRIARMER BRI RESTER
humidity. When gas concentrations reach predefined warning COMARTARIET iR
levels, an audio and visual alarm is triggered in the control box. T AR
H 5%02 H pm25 H pm10 [ #RLEH2S H —=#mco H —s#kmco2
EH Ficna B Timisex B &= [10)p:1::3
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monitor detection, warning, and - ) OOOO:
alarm data through a Bl H '

dashboard.




C-SMART System Introduction 4s Function

» Safety training with Virtual Reality technology

= Combining Virtual Reality, interactive technology, IoT and cloud
based integrated platform to create scene models and animation

= Provide trainings to workers to adopt suitable measures in different
situations

= Greatly optimize the safety level and efficiency of employee training

On-site VR training Center




C-SMART oOther Smart Safety Functions L9 c-sMarT

e AIFIREPROTECTION

e Al Fire/Smoke Detection

Both visible light and infrared cameras are installed for

BRS

CCTV surveillance. The CCTV system is integrated

with Al algorithm and deep machine learning

2023-11-30 16:44:08

technology, fire and smoke can be detected through both

computer vision and infrared cameras, which greatly

@ 10852Achel-208 | < | 1/sa3 | >

enhances the accuracy and capability of early fire

detection 24/7. Upon detection, alerts with location are
immediately sent to responders through the system and

mobile application.
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C-SMART other Smart Safety Functions

» Falsework/Scaffolding Monitoring
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C-SMART other Smart Safety Functions

Water Level Monitoring for Working in River
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C-SMART other Smart Safety Application

Application of Building Robot in construction industry

C-SMART
snER

roducts

C-S Hyper Construction Site Robot
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Self developed Robot control system

FEARSTCAL PRODUCT FEATURES

Self developed Interactive system 355
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C-SMART other Smart Safety Application

« Application of Buildina Robot in construction industry

Transport Robot

= Automatic following navigation system, more
flexible and safe

= One click start, route memory function
= Automatic obstacle avoidance function

= Man-machine collaboration to improve work
efficiency, max safety work load 250kg

Follow-me

sTarget tracking navigation activated by
one-click
*With obstacle avoidance

Adaptative

*Operate 24/7

*Climb slope up to 6°

*Able to steer over uneven surface,
gravel, grating, gap and even water
paddle

*|PX2 rating - withstand light rain

Plug & Go

*Operate with simple push-buttons,
minimaltraining required
*Short setup time with no initial cost

Pallet Towing

*Can be attached to a hand-palletjack
to tow up to 600 kg

Autonomous

*Run in the loop for a continuous route
*Memorize up to 5 routes
*0One-click automatically playback

Enhance Safety
Level

sCarry heavy loads for worker, to
prevent worker from being injured by
manual handling







