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C-SMART System Introduction Blueprint & Vision t C-SMART

o 7+4+2+1+BIM

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

2 localized management enhancements

progress management + construction

robotics

1 central
management
platform

7/ fundamental
elements of
smart
wor[‘(]sites

people. machinery,

integrate and analyze all

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
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C-SMART System Introduction 4s Function

Scope of DCMBI

m Digital Initiatives

1

10

11

12

13

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 cameraand display unit for tower crane and contractor's site office

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

t) C-SMART

FAEREAY
Hong Kong Housing Authority

Development and Construction Management Board Instraction PO6/23

From: ADFS Ta: All Progect Teams and Contract Maragers
Date: 22 December 2023 Toim Pages: 3 + 3 (Arne)
+ & Bupplemeniary isformation for inarral
e oty

Wider Application of Smart Technology for Site Safety Management

PURPOSE

To promulgase the new [ revised specification clauses for wider application
of samart wechnology for site safety management in Capital Waorks New Warks
Contracls.

ACTION & STATUS

2. This Instruction i MANDATORY. DOCMB approved the mssue of this
Instruction on 15 December 2023,

3 With immediate effioer, Project Teams and Contract Managers for Capital
Works New Works Contracts shall iake actions for implementation as follows —

{a})  For Projects under Planning, Design, due for Tender or with
Temders lssaed
Incorporate the new | revised gpecification clauses in ADRES into the
tender document or addendum as appropriste.



C-SMART System Introduction 4S Function i; C-SMART

* (C-Smart 4S Function: CMP
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C-SMART System Introduction 4S Function :l C-SMART

* (C-Smart 4S Function:

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

i ) = @Ermas Oevur (wjor @ ARRTAHQEEAE BLGE w29 5% a s
By using Internet of Things technology and W) suaes (O awem ) @

wireless network, real-time dynamic : B ER T e

. -ﬂﬂ!.’! wer 33
tracking of each mobile machinery in =

ooe |
different working areas can be achieved. o &

PR LT

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 vcan

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

»  Work in lift shaft

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

* Hot work

» 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 [1 C-SMART

* Digitalized Permit-To-Work system for high risk activities (E-PERMIT)
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C-SMART System Introduction 4S Function :.1 C-SMART
+ 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,
efc.

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 t) C-SMART

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

= \ R 2H A T ;.ﬂ‘nuu:
* 360° car camera ) wiesem i B O(E mea )

D usnn Fp—— jrpee— 11 9 &
The 360° vehicle camera has four-azimuth imaging » BwEN i N
capabilities and can capture panoramic images. By utilizing % an

advanced 360° panoramic stitching techniques . this camera
empowers operators with a heightened understanding of
their suwrroundings. thereby minimizing the presence of blind .
spots and dead angles. g e T

b AR

» Sound/Light alerts for instant reminder Wesscn waex | wee | e

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. * Al prompts assisted driving

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

t) C-SMART

* 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

9 sive -

facilitate real-time monitoring. The collected data P

will be prominently displayed on the platform, .

accompanied by warning alerts promptly notifying - .

operators of any potential collision risks. This Ej*

comprehensive approach enhances safety measures

and minimizes the likelihood of crane-related g "

incidents on the construction site.  —aw | XRCORRMN A= i0 TR —
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C-SMART S}JS'[BI’I] Introduction 4S Function z; C-SMART

Smart Monitoring Device for Workers and Frontline Site Personnel (Worker Management System)

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 canall 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 RFID tag 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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C-SMART System Introduction 4S Function t; C-SMART

* (CCTYV 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 m its entirety, providing a
comprehensive overview of security conditions.
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C-SMART System Introduction 4S Function t; C-SMART

With the aid of high-resolution CCTV camera and artificial mtelligence (AI) 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

Safety Monitoring System using Artificial Intelligence o bR 78 o

Worker's Unsafe Behavior

the back-end system for further analysis.
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C-SMART System Introduction 4S Function

* Confined Spaces Monitoring System (AMS)

The enclosed space gas system monitors air quality through a gas
detection control box. This control box supports air quality tests
with ten types of sensors, detecting oxygen (O2), PM2.5, PM10,
carbon monoxide (CO), carbon dioxide (CO2). hydrogen sulfide
(H2S). methane (CH4), combustible gases (EX), temperature, and
humidity. When gas concentrations reach predefined warning

levels. an audio and visual alarm is triggered in the control box.

* BI Dashboard
The detection data, warning. and

C SMART-Confined Spaces Environment
Monitoring System
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alarm information are transmitted R
in real-time to the IoT platform
and integrated into C-Smart.
Users can add devices in C-
Smart, set warning and alarm
thresholds for various gases, and
monitor detection, warning, and
alarm data through a BI
dashboard.
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C-SMART System Introduction 4S Function [,] C-SMART

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

Brmea

RExRER

On-site VR training Center




C-SMART Other Smart Safety Functions t) C-SMART

* Digital Works Supervision System (DWSS)
* SAFETY INSPECTION

Function Framework
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C-SMART Other Smart Safety Functions

* Al FIRE PROTECTION

* Al Fire/Smoke Detection

Both visible light and infrared cameras are installed for
CCTV surveillance. The CCTV system is integrated
with AI algorithm and deep machine learning
technology, fire and smoke can be detected through both
computer vision and infrared cameras. which greatly
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 Application i; C-SMART

* Application of Building Robot in construction industry

= New AMR hardware integrated industrial design
and assembly '

= Self developed Robot control system
= Self developed Interactive system

= 360 panoramic camera, PTZ binocular camera,
sterilization device control and data collection

= Return and charging system



C-SMART Other Smart Safety Application

* Application of Building Robot in construction industry

Follow-me Plug & Go Autonomous

=Target tracking navigation sctivated by =D perate with simple puth-buttons, *Run in the loop for a continuous route
ane-chig minimal training reguieed shemorize up to 5 routes
=With abstacle avaidance sShart setup time with aa initial cost sOne-click automatically playback

Adaptative Pallet Towing Enhance Safety

*Operate 24/7 *Can be attached to a hand-pallet jack Level
*Climb slope up to 6* b howe up te 600 kg
steer over uneven surface,
grating, gap and even water

sLarry heavy loads for worker, 1o
prevent worker from being injured by
manual handling

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
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This is a clip from the 26 April 2024 recording of the

Hong Kong Housing Authority

“Site Safety Seminar for Capital Works New Works Contracts”
The speaker on stage is Mr Chris GUAN

Assistant Director of Transcendence Company Limited

His topic is

Building a Safer Future:

A Spotlight on 4S Implementation in Construction Sites

B o o o o o o o L o o o o o i e L e ke e e e

(00:23)

Hello everyone, my name is Chris GUAN

I am honoured to have this opportunity today

to share with you the application of the Smart Safety Site System on construction sites
As this is an invitation from the Housing Department

today | will mainly focus on applications on Housing Department sites

If you have questions about other sites

| will be happy to share as well

Today's theme is about

how we can build a safer construction site

My presentation will be divided into three parts

In the first part, | will talk about the development path of C-SMART

The second part will cover

the key technologies in the Smart Safety Site System and their applications
The third part will include

other voluntary smart site safety applications

to share with you all

This is our C-SMART platform



which focuses on smart safety development
C-SMART was launched in August 2020

During the pandemic at the Lantau Hospital site
we already started paying attention to workers’ health
In the early stages, our main technology application
focused on worker and

collecting health data feedback

We hoped that workers on the construction site
could maintain good physical condition

to avoid health problems

not only to perform their work well

but also because physical health is very important

In October 2020

we established a standard

based on BIM, called 7+2+1

What is the “7"?

It refers to the usual construction site management approaches
workers, machinery, materials, quality, safety, progress, and environment
“2" refers to two areas of concern in Hong Kong

progress and robotics

| understand the Housing Department

pays special attention to robotics

The “1"” is the concept of the centralised management platform
where everything is displayed through one platform

to help management better understand their site

This is what we call technology empowerment

There were a few setbacks in between

which | will not go into now



One point to highlight

is that in July 2022

we extracted three core modules

workers, machinery, and safety

and consolidated them into one

smart digital safety solution

This solution came before

the technical circular on Smart Site Safety Systems issued by the Development Bureau in
2023

After half a year of development

by the time the circular was published

we had basically fully implemented the system

In August last year, we released C-SMART 4.0

And this August

the advanced version of the Smart Safety Site System will be launched

This is a preview

As | mentioned earlier

we are working within the 7+2+1 framework

As you all know

what determines a successful smart site safety system
or a good practice of smart safety

is mostly related to IoT, Al, and BIM

Whether it is collision prevention, smart wearables

or tower crane lifting safety

they are all related to loT

Confined space monitoring

is associated with Al



And BIM acts as a bridge between systems

This is our analysis

As everyone knows

the Development Bureau document outlines ten categories
I will not go into each one

but | will briefly mention a few

For example, centralised management platform

monitoring of site machinery, power tools and ladders
permit-to-work systems, e-locks

tower crane lifting and mobile plant collision prevention

Al analytics, smart wearables

confined space monitoring and VR safety training

We also know that

the Housing Department has taken this a bit further

They issued the DCMBI at the end of last year

When we compared the content, we found that three items were newly added
If you have worked on Housing Department projects

you will likely be aware of these three

First is the certification process for operating machinery

Workers must be certified as competent persons

before they can operate the equipment

Second for CCTV

alarm systems and image resolution in tower crane operations
requirements are enhanced

as tower crane lifting is a key concern for the Housing Department
and for us as well

Third is for machinery like forklifts



and bobcats

we aim to monitor their manual brake system
These three items are newly added

| will share more of our thoughts later

Next, | will talk about

in Housing Department projects

how the Smart Safety Site System is being applied
We can now see that

This is the main interface of our C-SMART 4.0
Here | am showing a public housing project

the Wang Chiu Road project

The interface is simple

You can see many different modules

The final module selection

is up to the site team

After entering the system

this interface is linked with renderings, 720-degree views
BIM, and GAS

to display the site in different ways

We hope that all colleagues working in different trades
can better understand the site

through this central platform interface

They can track progress

and stay informed about safety conditions

All loT statuses

can also be displayed on this homepage

What are the items on the left?

These are some of the functions within our C-SMART system



As of now

we have over fifty different functions

More than twenty of them are safety-related

which already exceeds the current requirements of the Smart Site Safety System or DCMBI
Let's look deeper into the system

The first item is about

tracking of site machinery, power tools, and ladders
How could these information be used on site?

We install GPS or motion sensors

on different types of machinery

For power tools and ladders

we attach metal plates with QR codes

All machinery, power tools, and ladders entering the site
must be inspected and registered by relevant personnel
For example, machinery on site

may be registered by the safety officer

Power tools

may be registered by the foreman

During the registration process

we enter all certification details

subcontractor information

and previous inspection checklists

All detailed data and photos are consolidated

and displayed on the central management platform

So what are the different coloured boxes on the right?
They represent added value

We have enhanced the GPS with motion sensors
Through motion monitoring

we can calculate



how efficiently each machine is being used
whether it is reaching its maximum performance
to manage the site more effectively

Besides knowing its location

we can also tell whether it is in use

| believe this function is useful for most construction sites

On the other hand

the permit-to-work system

is crucial for all construction projects

The Smart Site Safety System and DCMBI
require seven types of electronic permits
During actual implementation

we found that although there are seven types
different sites and clients

may have slight variations

on the permits details

Some may want to optimise the process

or have different formatting preferences

or request permits beyond the original seven
So we turned our permit-to-work system

into a process engine

which allows us to quickly configure a new e-permit

tailored to each site and client

What is the benefit?
Take a confined space work as an example
We may select “confined space” from the list

But confined space is a broad category



Some sites require separate permits

for specific work inside manholes

With our system

this can easily be set up

All permits are filled out through our mobile app
eliminating the old paper-based process

We provide every worker and foreman on site
with access to this app

Before any work begins

they can use the app to submit the application
Filling out the form

typically takes just two minutes

Once submitted it is sent to the foreman or relevant personnel
After approval

the e-permit becomes active

All permits can also be displayed

within the central management platform

on the GAS map

We can see details of the e-permit

such as the work location and nature of work
and view analytical reports

to track active and cancelled permits

Through these management tools

senior staff who are not stationed onsite

can understand the site conditions

just by viewing the centralised management platform

Another feature

is for restricted zones on site



such as electrical rooms, material stores, or lift shafts
We provide access control system

Previously, we relied on physical locks

But padlocks will often be damaged

or keys went missing

If a worker needed help

we had to bring the key over

Now we have switched to all electronic locks
Our company currently uses

three types of electronic locks

designed for different site needs

The simplest is the 4G lock

shown here on the left which uses a SIM card
What is its advantages?

We can use tap card, QR code

or a third-party access card to open this lock
All authorisation is managed by the site team
But what is the issue with 4G?

Everyone knows that lift shafts require this electronic lock
But lift shafts usually do not have signal

So the 4G lock may not function properly

It may fail to unlock

or the signal cannot transmit

So we offer a second solution

unlocking via a mobile app

by scanning a QR code

Why use this method?

Because the app works offline



Even inside confined spaces or lift shafts

you can still scan the QR code to unlock

When your phone reconnects

the record is immediately sent to the backend

Currently on Housing Authority projects

all lift shafts are using this system

As you can see in this screenshot

a typical project

may involve hundreds of locks

In this project we have equipped all of them with electronic locks
| believe this is one of the most widely adopted systems
currently in use on sites across Hong Kong

Next is our system for key machinery

which | know the Housing Authority and Buildings Department are both highly concerned

about

In general, the industry uses 360° camera technology
and we use the same approach

As shown in this video

If a person appears

near a moving vehicle

a frame will appear on screen to highlight them

and all alerts will be displayed on the centralised platform

A 25-second video clip will be generated

Also our integrated alert system will trigger alarms
both on site

and on the centralised management platform

We also have an alert centre

for safety officers or site supervisors



to follow up as needed

Now for tower crane operations

Many technical circulars state clearly

that the area beneath a lift must be clear

With artificial intelligence

as seen in this video

If a person enters the area under lifting operation

a frame will appear to highlight them

An alert will be sent to the platform

and an audio warning will be played on site

to remind workers to stay alert

What else have we added?

On Housing Authority projects

We have installed various loT sensors on the tower cranes
These sensors could detect

the crane’s tilt angle, radius, load, and wind speed
capturing critical safety loT data

All the 10T sensor data

is sent back to our centralised platform

The platform can also monitor the crane’s load weight

the number of lifts, and the lifting history

This helps everyone understand the ongoing site operations
or which crane is the busiest

Through this system we can closely monitor the usage status of the cranes

This covers crane applications

Next, we focus on monitoring frontline workers’ health and location
There are many solutions on the market

some use safety helmets, some use RFID technology



others use smartwatches

We combine different solutions

so different sites can use what suits them best

On the left, we have smart tags attached to safety helmets
workers just scan their card at the gate to pair it

We can know their real-time location using information gateways
What are the pros and cons of the system?

The advantage is saving power and cost

the downside is it is harder to detect workers’ health conditions
Therefore, we also use a smartwatch system

This is the smartwatch

When workers wear it

we can see their real-time status

To protect their privacy

all data on body temperature and heartbeat is confidential
only normal or abnormal status is shown

Also, if we tap on a worker’s location

we can see their basic profile and certificate information
and their previous locations

As shown in this video

we can track the worker's movement

This enables better monitoring of workers’ conditions

For example, if a worker falls

or sends an SOS alert

but their location is unknown

By replaying their movement trail
we can see their last known position

and immediately rescue them



There are also other functions

like when a worker is still showing on screen after clocking out
All safety personnel will receive an alert

with a phone number included

As you see here

they can call the worker anytime

to check on the situation

Regarding CCTV use

| won't go into detail

The main difference is

we aim to use

CCTV that requires wiring for power or internet

to gradually replace traditional CCTV

because wires can be damaged by workers

We now use solar-powered cameras to replace the traditional setup
which helps with site modifications or moving the cameras

With these CCTVs combined with Al algorithms

we can implement various functions

In our applications for the Housing Department

we mainly focus on eight algorithms

You can see on the list on the left

including restricted zones, workers too close to machinery

lifting, personal protective equipment detection

monitoring driver fatigue and distraction

excavation edges, vehicle speeding, headcount, and etc.

In fact, according to DCMBI there is one algorithm missing from the above
which is Al monitoring if workers wear safety harnesses

We have tried many times



but so far we think Al may not be fully feasible

First, because it can be blocked by scaffolding nets

Second, it may require installing many CCTV cameras site-wide
to observe this level of detail

This is unrealistic for site application

So this remains a hurdle in implementation

Also, confined spaces are a major concern on sites

We developed our own device

which has been certified under the Hong Kong Laboratory Accreditation Scheme
What can this confined space device do?

Besides reading gas data

we have connected it to the centralised management platform

This video below shows

the location of each confined space monitoring system

and the status of each device

Its historical data

for each gas reading

whether there were issues before, when limits were exceeded, and reasons
Through these analyses site safety officers and management can be more confident
For example, if there are many manholes under construction

or confined spaces being worked on

| can see gas conditions in advance

then | can be less worried to

approve work permits for workers

We aim to connect different smart site systems
such as the permit-to-work system, electronic locks, and confined space monitors

The system behind this has one logic to enable real management



not isolated systems

allowing different sites to use the system continuously
Lastly, some virtual reality safety training

| will not elaborate much here

because it is similar to videos on the market

The only difference is

different sites based on their needs

can produce VR safety promotion videos

The equipment is mostly similar

The final part | will talk about

are some other safety-related functions

Some of these have been used in 50 to 60 sites

| believe they can help Housing Department or Buildings Department sites
First, we know Hong Kong requires a digitalised site supervision system
The Housing Department has its own e-Housing system

but it probably does not use a digitalized supervision system

Therefore, for safety

we developed some new methods for our digital site supervision system
As you see on this screen

through our simple digital supervision system

all site inspection records are linked to the central management platform
All problems, solutions, and plans

statistical data and site performance

can be viewed at a glance through the central platform

Unresolved issues will trigger the alarm system

This enables better management of site safety

Another area we focus on is fire prevention



Fire prevention is not explained in the technical circulars or DCMBI
However, we use artificial intelligence and augmented reality imagery
to perform some analysis

This imagery is applied on different sites

installed at various locations

It automatically patrols at 360 degrees

When it detects unusual temperatures

such as in this image

when the temperature is abnormal

Al will zoom in to confirm

If there is indeed a danger

an alarm will be triggered

All alarms are sent to the central management platform

and mobile app alerts

and connected to the police control centre

What was the image just now?

It showed a machine engine during construction

exceeding 150 degrees Celsius

Currently on all our sites

first, there is full 360-degree coverage

Second, the minimum threshold is set at 150 degrees Celsius
because most materials have a minimum ignition point around 200 degrees Celsius
We added some safety margins

to better protect the site and prevent fires

What is this?

As Mr Tse mentioned earlier about scaffold safety measures
it is mainly for scaffolds

On some sites



we also apply loT technology to scaffolds

installing sensors

These sensors monitor

the tilt angles of critical scaffold positions

When it exceeds site critical threshold values

an immediate alert is issued

so our workers can pay attention to safety

We connect these to the site alarm system

through these measures, site management is better controlled
Of course, these ideas come from the sites themselves
So | always want to emphasise one point

whether smart site safety systems or intelligent safety
If the site truly puts in effort

we can achieve much better results together

Finally, related to safety

we also have some applications involving robotics

This is also used in a Housing Department project

What is this?

It is an autonomous inspection robot

equipped with LIDAR and cameras

What is our intention in using it?

We hope it can patrol during less busy times such as at night or early morning
or on Sundays to conduct inspections and take photographs
All LiDAR point cloud data

360-degree photos

or other activities detected

are all linked to the central management platform

This makes it more flexible



When there is no power it can automatically return to its charging station
It is an autonomous inspection robot

What is this?

It is also applied in a Housing Department project

In fact, material handling by workers on site

is an activity that risks injuries

So we use these material-handling robots

to assist in some of these tasks

Its main function is to follow workers

At the same time, when distributing materials on floors

it can remember five routes

and deliver materials from the material crane to the unit door
Through these measures

we hope to further enrich the applications of smart site safety systems

This concludes my introduction today
Thank you for watching
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