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Preface 
 

Background 

 

In recent years, the Government of the Hong Kong Special Administrative Region has been 

actively promoting the development of local ICT industry and to encourage the adoption of the 

latest technologies in the city in order to boost the territories ‘economic growth and reduce the 

reliance on the labor-intensive service industry. Hong Kong as an essential part of the Shenzhen-

Hong Kong-Guangzhou technology cluster, its contribution in the innovation and technology 

development help to earn the title of world’s second largest according to the Global Innovation 

Index 2020 together with that of Shenzhen and Guangzhou. Hence, the vision of building a Smart 

City was considered as the one of the highlighted missions for Hong Kong’s innovation and 

technology industry.  

Global Rankings 2017 2018 2019 2020 

Global Innovation Index 16/127 14/126 13/129 11/131 

IMD Digital Competitiveness 7/63 11/63 8/63 5/63 

Table 1 - Global Innovation Index Reports; IMD World Competitiveness Centre 

Smart Mobility Smart Living Smart Environment 

  
 

   

Smart Government Smart People Smart Economy 

 

 

 
 

Figure 1 – Blueprint 2.0: Six smart areas 
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Taking this opportunity, the Hong Kong Government released the initiative Smart City Blueprint 

for Hong Kong 2.0 in 2020. The Blueprint 2.0 aggregately puts forth over 130 initiatives which 

continue to enhance and expand existing city management measures and services. This policy is 

expected to bring benefits and convenience to the public so that Hong Kong residents can better 

perceive the benefits from smart city and innovation and technology (I&T) in their daily lives. The 

Blueprint 2.0 had been setting 76 additional 

initiatives under Six smart areas (i.e., “Smart 

Mobility”, “Smart Living”, “Smart 

Environment”, “Smart People”, “Smart 

Government” and “Smart Economy. 

To ensure a successful deployment of the 

Blueprint 2.0 initiatives in the mentioned six 

areas, the 5G and IoT technologies therefore 

play a key role in the project implementation 

regarding their significant features such as 

high-speed, sufficient network capacity and 

ultra-reliable low latency communications. 

With the integration of 5G and IoT 

technologies, IoT devices such as connected 

sensors, lights, and meters will be deployed to 

collect and analyze data. Eventually, the 

implementation of 5G and IoT network will 

serve as the foundation of various smart 

application in building a Smart City, hence, it 

is necessary for Hong Kong entrepreneurs to 

learn more details on these cutting-edged 

technologies.  

         Figure 2 – Hong Kong Smart City Blueprint 2.0 
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Objective 

 

Connect with 5G and IoT Technology 

In 2020, one of the hottest topics is the Fifth Generation (5G) wireless network technology 5G is 

the key building block in the development of a smart city. Per the survey report, 5G subscriptions 

will reach 1.9 billion and up to 65% of the global population could be covered by the technology 

by the end of 2024. Due to the development of 5G, more and more devices are connected. The 

global market revenue is predicted to reach over US$1 trillion by 2025 and foresee 5G contributing 

US$2.2 trillion to the global economy by 2034. The connectivity and computing capacity that 5G 

empowers will make shrewd urban communities to a greater extent a reality, as city authorities can 

receive new advances for keen city arrangements. 

The Objective of the Tech to Connect Project is to provide an in-depth technical evaluation and 

strategic proposals to enable new service provision and cater to the evolving needs of consumers 

and corporate customers, which enable the business to capitalise on Hong Kong’s renowned 

business-friendly environment to foster innovation, transform the city into a sustainable living lab 

and testbed for development.  

The series eager to help Hong Kong enterprises capture opportunities to penetrate or expand 

business networks Through organizing various format of events, including 12 technical workshops, 

2 thematic Seminars and a one day 5G IoT Conference, the series has successfully gather over 25 

local companies from all corners of the ICT Industry, the series has provided allow opportunities 

for Hong Kong SMEs to gain more insight into the IoT technologies and cyber securities and 

update the Hong Kong SMEs on the country requirements and regulations. Equip key industry 

players with technical knowledges related to the 5G and IoT applications. 

  

Figure 3 – Hong Kong Smart City Blueprint 

2.0: Ericsson Mobility Report, November 

2021 

 



 

p.6 
 

About WTIA 

 

WTIA – Strive to facilitate the Industry Development and Growth 

In 2000, a group of mobile application developers came together and formed “WAP Developer 

Group”, which aimed to promote the adoption of wireless technology as corporate solution. 

Nevertheless, they found that it would not be an easy job – Airtime for connecting mobile network 

was expensive, mobile network operators were using different interfaces to build their network, 

manufactures were not keen to develop mobile devices for commercial use. There were too many 

barriers for individuals or parties to enter the field. 

In view of the issue, the Developer Group decided to form an industry association, in order to 

promote the collaboration between different stakeholders in the mobile industry. That is the 

starting point of Hong Kong Wireless Technology Industry Association (WTIA). 

Throughout the years, WTIA keeps on taking the role as a super connector in the industry, 

associating developers, service providers and government, and work together to expedite the 

development of wireless technology in Hong Kong. In these years, we established centers with the 

theme of wireless and mobile technology, and also numerous seminars, awards and projects to 

popularize the usage of wireless technology. In the future, we will continue to implement more 

practical works that will help to advance the industry. 
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Disclaimer 

 

The project is supported by the Innovation and Technology Fund. Any opinions, findings, 

conclusions or recommendations expressed in this material/event (or by members of the project 

team) do not reflect the views of the Government of the Hong Kong Special Administrative 

Region, the Innovation and Technology Commission or the Vetting Committee of the General 

Support Programme of the Innovation and Technology Fund. 

This material is prepared and intended for general information and reference purposes only It 

does not cover exhaustively the subject it treats, but is intended to answer some of the important 

broad questions that may arise When specific issues arise in practice, it will often be necessary 

to consider the relevant laws and regulations, and to obtain appropriate professional advice 

The information contained here is current at the date of publishing and may change over time, 

and no representation, expressed or implied, is made as to its accuracy, completeness or 

correctness. 

Hong Kong Wireless Technology Industry Association (WTIA), the publishers and authors are 

not responsible for the result of any actions which are undertaken based on information 

contained within this material, nor for any errors in, or omissions from this material in no event 

shall WTIA, or its council members, directors, employees or agents, be liable to you or anyone 

else for any decision made or action. Taken in reliance on this material for any business losses, 

including without limitation loss of or damage to profits, income, revenues, use, production, 

anticipated savings, businesses, contracts, commercial opportunities, or goodwill as well as 

any consequential, special or similar damages sustained. 

Hong Kong Wireless Technology Industry Association All rights reserved. 

No part of this publication may be reproduced or distributed in any form or by means, or sorted 

in a database or retrieval system, without the prior written permission. 

Hong Kong Wireless Technology Industry Association (WTIA) 

Address: Unit B & D, 11/F, Gee Hing Chang Industrial Building, 16 Cheung Yue Street, 

Cheung Sha Wan 

Telephone: +852 2989 9164 

Email: contact@hkwtia.org 

Website: https://wtiahk.org/ 

 

 

mailto:contact@hkwtia.org
https://wtiahk.org/
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Overview & Development 
 

The surge of 5G and IoT 

 

5G technology is anticipated to change the future of technology as we know it: from augmented 

reality and autonomous vehicles to smart cities and remote surgery, the potential for 5G uses is 

almost unfathomable. Since the first rolling out of 5G in 2019, the globe is getting start to prepare 

the adoption of this latest generation of communication network. According to the research, the 

global 5G and Mobile Network Infrastructure market size is projected to reach USD 128610 

million by 2027, from USD 38130 million in 2020, at a CAGR of 17.8% during 2021-2027. 

Statically speaking, the adoption of 5G has reached a total of 32%, nearly one third of the global 

smartphone volumes in the fourth quarter of 2020. And China, was recorded the highest 

penetration rate in the 5G adoption in compare with another regions. Moreover, the adoption of 

5G has significantly increase the growth of IoT connections especially in the North-East Asia 

region. By 2025, Japan and South Korea are expected to see 150 million IoT connections, which 

is +29% in terms of compound annual growth rate (CAGR). China is expected to see 2.5 billion 

connections (+13% CAGR). 

 

Figure 4 – J.P. Morgan Research, 2021 
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• Deployed 600,000 

base stations 

• Standalone 5G 

launched by China 

Telecom 

• 2.5 billion connections 

• Expanding networks 

• Expected to move to 

standalone 5G by 

2021 

• IoT Connections: 150 

million 

• Expected to move to 

standalone 5G by 

2021 

• IoT Connections: 150 

million 

Table 2 – 5G Development Trend in China, South Korean and Japan 

 

Launch of 5G and its implementation 

 

Further to the successful assignment of the first batch of 5G spectrum in 2019/2020, commercial 

5G services were launched in Hong Kong in April 2020. Within a year’s time, by March 2021, the 

subscription of 5G services exceeded one million. As of November 2021, 5G coverage in Hong 

Kong has reached over 90% of the population, covering all the major business districts, shopping 

centres and local Mass Transit Railway stations. 

Hong Kong Government has been putting an immense effort in promoting the 5G communication 

network not only to the consumers’ sector but also to the business community. A timely effort was 

carried out by The Communications Authority (CA) who has assigned the first batch totaling 1 

980 MHz of new radio spectrum in the 3.3 GHz, 3.5 GHz, 4.9 GHz, 26 GHz and 28 GHz bands 

for public mobile telecommunications use, including the provision of 5G services in the late 2019.  
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 Figure 5 – The Usage of Frequency Band, The Office of the Communications Authority (OFCA), 2021 

Opportunity & Challenges 
 

Substantial benefit and opportunities 

 

While the global enterprise opportunity enabled by 5G is expected to exceed $700 billion, the IoT 

solution will connect more than 75 billion devices by 2025, 5G and IoT together will bring the 

world a faster, smarter future. With 5G and IoT, the facilities will continue improving to send 

critical upgrades to entire networks without freezing functionality, halting operations, or 

overheating and overloading servers. 5G and IoT will be used to improve quality of life for 

everyday users from personal application to fundamentally changing how we work and how we 

live. 

According to the findings gathered by Transforma Insights, it forecasted the total number of the 

connected active IoT devices will grow to 24.1 billion, the compound annual growth rate (CAGR) 

of 11%. 
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Short Range Technologies take the lead 

Short range technologies, such as Wi-Fi, Bluetooth and Zigbee, will dominate connections of IoT 

devices, accounting for nearly 73% in 2030, largely unchanged compared to the 74% it accounts 

for today. Meanwhile, the data shown that public networks, which are dominated by cellular 

networks, will grow from 1.2 billion connections to 4.7 billion in 2030, growing market share from 

16% to 20%. And for the private networks account for the balance of connections, it will drop 

from 10% in 2019 to 8% in 2030 accordingly. 

 

 

 

16%

10%

74%

Numbers of connected IoT devices in 2019 

Public networks Private networks Short range

20%

8%

73%

Estimated number of connected IoT devices in 2030 

Public networks Private networks Short range

Figure 6 – Numbers of 

connected IoT devices 

in 2019 

Figure 7 – Numbers of 

connected IoT devices 

in 2030 
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Considerable Amount of Revenue Generated 

The research of Transforma Insights also 

highlighted that there will be a considerable 

amount of revenue would be generated by the 

IoT market. In revenue terms, the total IoT 

market in 2019 was worth US$465 billion a 

figure which will rise to US$1.5 trillion in 

2030. Services, including connectivity, will 

account for 66% of spend, with the remainder 

accounted for by hardware, in the form of 

dedicated IoT devices, modules and gateways.  

In 2030, there is about 43% of revenue 

(US$652 billion) is related on consumer 

products. About 24% of revenue (US$365 

billion) is related on the cross-vertical 

applications, which are requiring multiple IoT 

solutions to work together for different 

industries such as office equipment and fleet 

vehicles. For the remaining 33% of revenue 

(US$509 billion) is related on the vertical-

specific applications, such as energy, 

transport, retail, and healthcare. 

  

43%

24%

33%

Estimated IoT Revenue breakdown in 

2030

Consumber Products Cross-vertical applications

Vertical applications

Figure 8 – Estimated IoT Revenue breakdown in 

2030 
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Technology Advancement & Environmental Impact 
 

Apart from the potential business profit generated by the 5G and IoT solutions. The adoption of 

IoT Technology also creates positive impact to the environment. Those smart applications are 

helping to reduce strains on the environment. 

 

Smart Building 

 

IoT devices inside a building can monitor and control parameters critical to occupancy health and 

sustainability, including air quality and resource usage metrics. AI-driven analytics can improve a 

facility manager's ability to monitor real-time performance and make well-informed decisions. For 

example, dashboards can capture the current utilization of an area, the oxygen vs. carbon dioxide 

saturation of the air, as well as infectious disease risks and other environmental information.  

 

Figure 9 – Smart Building 
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Smart Farming 

 

Using smart sensors, farmers can reduce the amount of waste they produce and monitor their 

agricultural processes depending on weather, humidity, sunlight, and other external factors. It's 

also possible to reduce the amount of water used to hydrate growing crops when a sensor discovers 

that the soil's moisture levels are just right 

 

 

Figure 10 – Smart Farming 
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IoT Security 
 

Over 24 billion active internet of things (IoT) and operational technology (OT) devices exist today, 

With the rising figures of the emerging connected devices, the world will not stop revolving around 

the utilization of IoT network. As everything is connected to the world, it creates chances for 

various forms of cyberattack which will eventually interfere with the operations of a company, 

city or even country. Therefore, cybersecurity is important to use in protecting systems, networks 

and programs. Prior to have a successful cybersecurity approach, stakeholders should have a better 

understanding of the composition of a IoT device in advance. 

 

IoT/ICS Device 

 

IoT and ICS devices are considered end points. In other words, both are devices at the end of a 

communications chain that starts with a person or robotics device and ends in cloud platforms and 

data centers. The basic elements of a typical IoT device were shown in the Figure 10. 

  

Figure 11 - An overview of the elements inside of a typical IoT device 
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Generally Speaking, a standard IoT device could be broken down into the different part of 

components as the Table 3 below. 

Firmware Read-only memory embedded in the device that provides low-

level control of the hardware. It can be updated, but usually not 

programmed. Communicates between each of the elements in 

the device as well as other networked devices 

Protective services A portion of the device’s firmware or operating system that 

provides security functionality, including the ability to isolate 

processes so that they can’t be used to defeat security, and 

encryption 

Motion sensors The combined hardware and software used to track how the 

device is moved. Can include detection of simple movement 

(e.g., moving the device back and forth, or up and down), or 

satellite connectivity (e.g., Global Positioning System or 

GLONASS) 

Microcontroller The processor used to run the software and provide the “brains” 

of the unit 

Connectivity stack Responsible for providing network connectivity. Networking 

capabilities can include Bluetooth, mobile (e.g., 3G, 4G, 5G), 

Zigbee, LoRA, SigFox or WiFi 

Authentication services When included, provides the ability for the IoT device to verify 

and validate users, network traffic or processes 

Power management If the device requires significant use of power, functionality that 

manages power usage, as well as the charging of the device 

Battery/power The physical capability to store power, as well as receive power 

from a remote source 

Memory The working “muscle” of the IoT device, in that it provides the 

ability to store working data, machine code and information that 

is then addressed by the processor. 

Storage Provides the ability to capture and keep data for relatively long 

periods of time. Such information can include storing the 

location(s) the IoT device wearer/operator took the device, 

information about other devices that have connected with it and 

information entered by the user. Such information can be added 

actively (e.g., by the user programming the IoT/OT device on 

purpose), or passively (e.g., the device capturing the motions 

and actions of the wearer/user). 

Table 3 – Description of the elements inside of a typical IoT device 
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Types of Cybersecurity Threats 

 

There are various types of cybersecurity threats which are intended to target different sectors or 

vulnerability of the IoT devices. Some typical examples are demonstrated as follow. 

• Service disruption - Manipulating an IoT device or devices to make an essential service 

(e.g., a power generating dam, the water system, a database) completely unavailable. 

 

Figure 12 – Service Disruption 

• Data theft - Gaining improper access to personally identifiable information (PII), such as 

names, user accounts, social security, national health ID numbers, telephone numbers and 

residence addresses. Increasingly, organizations and individuals alike are concerned about 

the use – and misuse – of personal information. 

Figure 13 – Data theft 
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• Data / Service manipulation - Where the attacker can make arbitrary changes to the settings 

of a device, which can cause loss of life, loss of service, damage to the device itself or 

damage to other devices. 

 

Figure 14 – Data / Service Manipulation 

 

• Phishing - Phishing is the practice of sending fraudulent emails from “so called” knowable 

sources. The purpose is to steal sensitive data like credit card numbers and login 

information. This is the most common type of cyberattack. 

 
Figure 15 – Phishing 

 

• Ransomware - Ransomware is a type of malicious software and it is used to extort money 

by blocking access to files or the computer system until the ransom is paid. However, it 

cannot guarantee the files will be recovered or the system restored after the payment. 
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Figure 16 – Ransomware 

 

Cybersecurity Threats Prevention 

 

In order to deal with the potential cyberthreat amid the 5G and IoT era, there are some 

existing technological and personnel solutions could help to improve the overall security 

posture when it comes to IoT devices. 

 

• Enhance monitoring of devices: The use of an intrusion detection systems (IDS), as well 

as a security information and event management (SIEM) system can help – so can the 

practice of information sharing. Using cybersecurity threat intelligence (CTI), it is possible 

to profile attackers and more intelligently position security controls for IoT and ICS devices. 

 

• Add security features: Features such as functionality that encrypts all stored and 

transmitted data can help. Enhanced authentication schemes can also help control 

connections. Additionally, workers can learn how to better partition and segment IoT 

traffic so that it can be easily controlled and managed. This way, they can respond better 

to security breaches. 

 

• Follow IoT and ICS standards: The National Institute of Standards and Technology (NIST) 

has published many cybersecurity standards, including the Recommendations for IoT 

Device Manufacturers. It has also provided a helpful page that outlines their Cybersecurity 

for IoT Program. 
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Smart Applications & Uses Cases 
 

5G and the General Applications 

 

The Next-gen wireless network capabilities offer the potential for revolutionary applications 

extending far beyond smartphones and other mobile devices. A new range of 5G use cases and 

applications that converge connectivity, intelligent edge, and Internet of Things (IoT) technologies 

will benefit every corner of our daily life, from entertainment to management. 

AR and 5G 

Widespread deployment of 5G mobile networks could accelerate the adoption of augmented and 

virtual reality. Those technologies are exclusively relied on a high-bandwidth and ultra-low latency 

which are the features that 5G could offer. In retail industry, the integrated 5G and AR applications 

are developed to immerse customer experience and boost the business performance by maximizing 

exposure, optimized go-to-market strategy and generating organic customer flow. 

 

Figure 17 – 5G Lens, CSL 
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5G and 4K Streaming 

Leveraging the high-speed, ultra-low latency features of the 5G network transmission, 4K live 

broadcasting was brought to the reality. With the help of 5G and carrier-grade end-to-end 

integration and optimization technologies, the 5G 4K streaming solution has transcended 

conventional broadcasting solutions via microwave or satellite requiring bulky equipment and 

fixed transmission devices. Unlike the large-scale devices required by conventional broadcasting 

solutions, the equipment is light, portable, and support wireless internet access. Utilizing the 

3.5GHz restricted zone, the first 5G 4K Live Streaming Online Concert “Universe in a Flower” 

jointly presented by Tsz Shan Monastery, Hong Kong Chinese Orchestra and 3HK is a typical 

example of the 4K streaming solutions. 

 

Figure 18 – Universe in a Flower Concert 

5G and IoT Operation System 

In the age of Internet of Everything, IoT terminal devices are facing such problems as hardware 

fragmentation, network diversification, access complexity and security attack materialization. To 

solve these problems, A consolidated IoT platform is necessary.  

OneOS, is a lightweight real-time operating system for IoT field. And it has accumulated several 

advantages to address the existing problems 

• Supporting cross-chip platform, modularized design, easy to cut and expand and highly 

scalable to solve hardware fragmentation. 

• Providing connectivity components, various network standards and 5G slicing features can 

deal with network diversification. 

• Providing the integration of terminal and cloud which can simplify access and cloud 

enabling, improving application development efficiency, and accelerating industry product 

incubation. 

• Providing security design framework to enhance the reliability of IoT applications. 
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5G and the Digitalization 

One of the key functions of 5G is massive connectivity, which is improving efficiencies in every 

part of our lives, the profound impact could be found in our personal lives, business operation, 

industrial IoT (IIoT), healthcare or automotive. Some of the benefits of implementing 5G include 

higher productivity, improved efficiency, lower congestion, and reduced pollution. 

Digitalization of Transportation Operation 

5G solutions are being used in tandem with vehicle-to-everything (V2X) technologies, allowing 

for smart, safe communication between vehicles and infrastructure, the cloud, and one another. 

Real life examples such as 5G Smart Bus Stop and 5G Connected Electrical Bus. 

• 5G Smart Bus Stop 

✓ Safety monitoring for passenger 

✓ V2I communication to reduce accident 

✓ 5G internet services and live video broadcasting 

✓ Queue management and dynamic scheduling 

✓ Interactive advertising board 

 

• 5G Connected Electrical Bus 

✓ Green environment including low air & sound pollution, energy saving through regen-

braking & solar energy, etc.  

✓ Holistic safety monitoring including driving behavior, electrical & mechanical system,  

✓ Level 2 autonomous driving environment (partial automation) for better safety 

precaution 

✓ Ultra-fast 5G Internet and entertainment services 

✓ Better user journey with value-added information including ETA, occupancy rate, etc. 

✓ Big data analytics for predictive maintenance, optimal air-conditioning efficiency, 

cost-effective bus scheduling, etc. 
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Smart Mobility 

 

Smart Mobility is built on top of a microservice architecture specifically designed for the IoT, such 

as a collection of independently deployable and loosely coupled basic services. Each microservice 

runs its own process, communicates with lightweight mechanisms, such as HTTP resource API, 

and implements a definite feature. The microservice architecture used for Smar tMobility is CRS4 

Microservice Core for the IoT (CMC-IoT). It is able to integrate a variety of IoT devices and 

services. These services are composed of smaller entities, referred to as devices, which provide 

only a part of the service functionality and have a specific location in the city. Examples of the 

latter are bus stops, parking areas, and sharing stations among others.  

 

Figure 19 – CMC - IoT 

Reasons to be Smart in Hong Kong 

According to the statistic indicated in the Hong Kong Smart City Blueprint, in Hong Kong, there 

is over 12 million in 2019 and 8.9 passenger journeys in 2020 on public transport every day with 

railway being the backbone. Despite the situation has been mitigated due to the Pandemic, with 

the huge of amount of travelling took place, it is easily to imagine how packed it is on the road. 

Roads are dense with 373 licensed vehicles for every kilometre of road on average. A critical 

requirement for the realisation of smart city is that a series of “Smart Infrastructure” for the sharing 

of big data in people movement, logistics and transport is needed to provide the backbone in 

supporting the flow of the city’s big data. 
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Four implementation layers of a Smart Mobility 

In general, the implementation of a Smart Mobility System could be divided into four various 

layers, including cloud computing, network infrastructure, Connected Road, and Connected 

Vehicle. Moreover, the deployment in 3 terminal categories to meet the diverse requirements in 

the connected vehicle included but not limited to. 

• RSU 

• T-Box 

• Module  

 

 

Figure 20 – RSU, T-Box & Module 

Figure 21 – 4 Layers of Autonomous 

Driving 
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Overview of Autonomous Driving 

The development of the smart car industry takes automotive electronics, AI sensor recognition and 

autonomous driving as core technologies. Use the Internet of Vehicles to open up the industry data 

chain and value chain, improve the efficiency of transportation resource utilization and save travel 

time, provide safer, more economical and more convenient travel. On the Technical aspect, the 

automobile industry is now turning to a network-connected autonomous driving route, using the 

5G V2X Internet of Vehicles environment to facilitate the intelligent upgrade of autonomous 

driving. Hence, the autonomous driving was highlighted in the following four major areas.  

 

• Intelligent   - To reduce safety risks and improve traffic efficiency 

• Networking   - To realize the collaboration of vehicles, people, environment, and 

network to reduce the cost of vehicle perception 

• Electrification - To changes in vehicle structure, energy supply and driving methods will 

reduce costs by more than 50% 

• Time Saving  - To save the time cost as there will be no necessary to concentrate 

on driving.  

5G Autonomous Driving in Wuhan 

At present, the 5G Autonomous Driving Project is the largest demonstration project of intelligent 

network connection in China, with a demonstration area of 21 square kilometers and 26 kilometers 

of 5G smart roads. The project has deployed seven major operating systems including 5G+ Beidou 

precise positioning, edge computing, and human-vehicle-road collaboration. It realises multi-

scenario demonstrations such as low-speed networked cloud-controlled remote driving, L4 

autonomous driving, etc. 

 

  
Figure 22 – Autonomous Driving Test 

in Wuhan 
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C-V2X enabling Smart Mobility 

Cellular Vehicle-to-Everything (C-V2X) is a unified connectivity platform designed to offer 

vehicles low-latency vehicle-to-vehicle (V2V), vehicle-to-roadside infrastructure (V2I) and 

vehicle-to-pedestrian (V2P) communication. By connecting individual vehicles and enabling the 

development of cooperative intelligent transport systems (C-ITS) that reduce congestion and 

pollution, the platform has the potential to transform information and safety services on highways 

and in cities to enhance travel. 

C-V2X uses two complementary transmission modes. The first is direct communications between 

vehicles, between vehicles and infrastructure, and between vehicles and other road users, such as 

cyclists and pedestrians. In this mode, C-V2X works independently of the cellular networks. The 

second mode is network communications, in which C-V2X employs the conventional mobile 

network to enable a vehicle to receive information about road conditions and traffic in the area. 

Information will be provided by either (1) surrounding vehicles or (2) road-side equipment to 

establish knowledge about the environment. Eventually the Cellular Vehicle to Everything (C-

V2X) is aims to make transportations more efficient and safer. 

C-V2X On Board Unit (OBU) inside Vehicle 

 

 

  

5.9GHz 

Antenna 

4G/5G 

Antenna 

GPS 

OBU 

Figure 23 – OBU 
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Benefits of C-V2X 

• Integrating systems with existing LTE-based network units is cost-effective. 

• Direct communication over longer distances, making more comprehensive GPS 

• Improved non-line-of-sight performance, allowing drivers to see "through" obstructions. 

• A higher capacity of data for receiving and transmitting information. 

• Superior congestion control in traffic jams or high-volume areas. 

• Enhanced reliability of security messaging and features.  

 

Figure 24 – 5 Levels of Automation 
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C-V2X Public Road Tests in Hong Kong 

In 2021, The Hong Kong Applied Science and Technology Research Institute (ASTRI) 

successfully launched one of the world’s largest cellular vehicle-to-everything (C-V2X) public 

road tests in Hong Kong. The project aims to study and test the technology’s application scenarios 

on the roads of Hong Kong, as well as the network and infrastructure required for the application. 

Covering a 14km route from Hong Kong Science Park to Sha Tin town centre, ASTRI’s C-V2X 

public road test will last about nine months. 10 Cases have been tested during the project. 

 

Case 1: Pedestrian 

Warning 

Pedestrian Warning can help prevent accidents when the driver’s sight 

is blocked by notifying the driver of pedestrians crossing the road. 

Case 2: Roundabout 

Warning 

A vehicle can get into another vehicle’s blind spot easily on a 

roundabout. “Roundabout Warning” can help prevent accidents by 

predicting the running paths of relevant vehicles and generate an alarm 

if a collision is going to occur. 

Case 3: Front 

Collision Warning 

Front Collision Warning can help prevent collision by alerting the rear 

vehicle immediately when the front vehicle reduces speed or brakes 

abruptly. 

Case 4: Blind Spot 

and Lane Change 

Warning 

An accident may occur if the front vehicle changes lanes when the rear 

vehicle is in the front vehicle’s blind spot. “Blind Spot and Lane Change 

Warning” can help prevent accidents by notifying the front vehicle 

promptly. 

Case 5: Speed Alert The driver may violate traffic rules or cause danger if he/she does not 

notice the speed limit on a road. “Speed Alert” can help prevent the 

situation by notifying the driver of the road’s speed limit. 

Case 6: Traffic Light 

Info 

The driver may not be able to see traffic lights when there is a long queue 

or a large vehicle ahead. “Traffic Light Info” can show the sequence of 

the lights in real time to the vehicle through reliable communication 

provided by the C-V2X network. 

Case 7: Congestion / 

Traffic Control 

Warning 

Congestion / Traffic Control Warning can notify the vehicle of 

congestion ahead, allowing the vehicle to choose another route 

beforehand and avoid going into the congested area. 

Case 8: Intersection 

Warning 

“Intersection Warning” can help prevent accidents by predicting the 

running path of the vehicle and alert the vehicle when it is near an 

intersection. 

Case 9: Emergency 

Stop Warning 

“Emergency Stop Warning” can help prevent accidents by notifying 

other vehicles of the situation of abnormally stopped vehicles on the 

road. 

Case 10: Roadworks 

Alert 

Roadworks Alert” can notify the vehicle when there is a roadwork area 

ahead. 

Table 4 – 10 Cases of C-V2X Road Test 
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Teleoperation Driving Platform using 5G Mobile Network 

A teleoperating control method using 5G mobile network for ultra-low latency for video streaming 

and control responsiveness. The applications can allow users to control a real-time Drive-by-Wire 

vehicle remotely (e.g., Street Drone), a low-speed platform (e.g., Minimover / RC model car). Both 

4K video broadcast and driving simulator control are real-time transferred based on the 5G 

network communication. 

Innovations & Benefits of Teleoperation Driving 

• First attempt in tele-driving in Hong Kong using 5G mobile network, the application has 

successfully achieved an ultra-low latency in operational control and video streaming 

(<200ms) which is good for remote driving at low speed 

• The solution is compatible with various 5G bandwidth e.g. 3.5GHz, 4.9GHz 

• The solution is expandable from vehicle platform to other robotic devices and drone 

systems 

• Long remote distance subject to coverage of mobile 

 

 

  

  

Figure 25 – Real-time 4K video streaming, 

APAS 
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Smart Vehicle Security 

While presenting new opportunities for mobility, the added connectivity exposes vehicles to cyber 

threats and privacy risks that can pose a significant threat to traffic safety. In car entertainment 

(ICE), or in vehicle infotainment (IVI), is a collection of hardware and software in automobiles 

that provides audio or video entertainment. In car entertainment originated with car audio systems 

that consisted of radios and cassette or CD players, and now includes automotive navigation 

systems, video players, USB and Bluetooth connectivity, Carputers, in car internet, and WiFi. With 

the external linkage based on the vulnerability of either IVI (in vehicle infotainment) or Telematics, 

attacker is easier to launch an attack to the SV. 

 

 

Automotive Security: OBD-II 

OBD stands for “On Board automotive Diagnostics”, OBD-II is the second generation of this 

technology which regarded as a diagnostic system used for indicating and reporting problems 

within the vehicle using DTC (Diagnostic trouble) codes. A vehicle’s computers monitor the data 

from multiple components, keep track of abnormal situation and report to the dashboard. When a 

fault does occur, it’s stored in the computer as a diagnostic trouble code and sometimes triggers 

the check engine light on the solution dashboard. 

  

Figure 26 – Automotive Security 
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Smart Construction 

 

The construction industry is the least digitized sector in world, and it contributes significantly less, 

in terms of productivity, to the global economy than its average potential. Current trends in the 

construction industry are aimed at leveraging cutting-edge technologies to improve productivity 

and decision making, this approach is commonly referred to as smart construction. 

Smart construction involves the augmentation of construction resources such as machinery, 

devices, components and people with digital technologies for transforming the construction 

industry. Many aspects of construction have witnessed transformation through automation, cyber-

physical systems, cloud- computing, cognitive computing, immersive technologies and so on. An 

emerging concept in digital technology known as internet of things (IoT) is gradually advancing 

the possibilities of smart construction in various areas of applications.  

• Building Information Modeling 

• Virtual Desktop Infrastructure 

• Computer Aided Design 

• Augmented Reality 

 

  
Figure 27 – Smart Construction 
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Smart Construction Solution – SmartWorks 

SmartWorks powered by SmarTone solutions is an award-winning solution to enhance 

construction workers’ safety, health and operational efficiency. It strengthens precautionary 

measures onsite, instant response to emergency and formulate post-incident solutions. The smart 

services include Smart Helmet, SmartHealth Station, Danger Alert & Access Control, 

Environment Station and Dump Truck Management. 

 

 

The Solution provides various IoT sensors to monitor preventable problem and improve safety at 

construction sites. For example, water sensor to monitor water leaking at electricity supply area, 

motion detection sensor to avoid someone break intro restricted area. 

 

• Enhance Operational Safety 

Associate with IoT sensors and GPS trackers can trigger alerts while worker wears helmet 

improperly, sudden falls or presses SOS button. Supervisors can offer emergency assistance 

instantly. Danger Alert and Access Control allows supervisors to predefine controlled area for 

safety and operation concerns. Radar app installed in crane compartment will set off a loud alert 

to give operators and early warning when someone is getting too close. Facial recognition and 

video analytic technology ensures only authorized workers wearing helmet can access the 

restricted area 

 

Figure 28 – SmartWorks, SmarTone 
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• Promote Workers’ Health 

With the IoT sensors can collect workers’ live location and measure vital signs, such as body 

temperature and heart rate. The data can be used for personalized heat stress assessment and offer 

emergency assistant. Smart Health Station allows workers taking measurement on different health 

indicators such as body temperature, heart rate, blood pressure and weight, giving them a good 

idea of their physical condition. The ambient temperature and relative humidity recorded by 

Environment Station via AI-engine to predict the risk of heatstroke under unfavorable conditions. 

• Strengthen Management Efficiency 

It helps to digitalize the daily manual operation in construction site. Dump Truck Management 

digitalizes the dump process. Image recognition technology is used for car plate recognition and 

check if the dump cover is properly in place. Together with the dump receipt, it creates a 

meticulous record of every dump trip and ensure the wastes are dumped at the right place. Also, 

trackers installed in dump truck facilitate dump truck monitoring with instant detour alert on 

integrated dashboard. The Integrated Dashboard provides a single interface provides management 

full and instant data. Dashboard gives supervisors a clear picture of workers’ real time location 

and status, dump trip, sudden fall & SOS alert and work site environment condition. 

• Improve Environmental Performance 

Environment Station continuously monitors environmental ambient readings of the construction 

site, including temperature, humidity, PM2,5/19, noise level, wind speed and direction with IoT 

sensors. 
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IoT and BIM modelling 

Building Information Modeling (BIM) is the process of generating and managing building data 

during its design, construction and during the building or assets life cycle. Typically, the process 

uses three-dimensional building modelling software to increase productivity of consultants and 

contractors during the whole asset life cycle. The process produces the Building Information 

Model database, which encompasses building geometry, spatial relationships, geographic 

information, quantities and properties of building elements. It is a new way of working using new 

technology to facilitate project management, better construction process control, cross-disciplinary 

collaboration, communication with external stakeholders, decision support and risk management. 

 

 

Figure 29 – Smart Construction Site 
Figure 29 – Smart Construction Site 
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IoT Devices for Construction Management 

In order to establish a good coordination during a construction period, normally, it is expected to 

apply following IoT system / solution to improve site the performance. 

• GNSS devices 

• Dump Truck Management 

• Concrete Strength Sensor 

• VR Training 

• Energy Consumption Management 

• AI Camera 

Figure 31 – BIM 

modelling 2 

Figure 30 – BIM 

modelling 1 
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GNSS Hand-Held Measurement Devices 

The handhelds combine must have functionality with the familiarity of a smartphone form-factor. 

Compatible with GIS-oriented system workflows, the smart solution which the workers can trust 

for standardizing inspections and asset management. 

 

 

  

Figure 32 – GNSS Hand-Held Measurement 
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GPS Dump Truck Management 

The GPS system use to track the location of dump truck, data will be transferred to cloud and 

visualized in IMP; also, data can use for analysis to monitor site progress and performance. 

 

 

 

  

Figure 33 – GPS Dump Truck Management 
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VR Training 

The models are built to produce a VR training experience to site worker, provide them safety a 

safety training with marks and assessment, which help to ensure every site worker have correct 

and standard safety knowledge before work. 

Built-in Models Includes 

1. Interactive user guide 

2. Course selection interface 

3. Working at height 

4. Lifting operation 

5. Working in confined space 

6. Electricity safety 

7. Hot work 

8. Assessment and scoring system 

  

Figure 34 – VR Training 1 

Figure 35 – VR Training 2 
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Smart Building 

 

Smart Building, or Intelligent Building, is one of the main opportunities for the Internet of Things. 

With Smart Cities and Smart Industries (connected industries), Smart Building is the largest 

domain in IOT projects in 2018. Connected sensors, installed in a building, allow to address the 3 

major issues related to Smart Building.  

✓ Building Comfort - From the management of Air Quality to the Optimization of the use of 

Workspaces, and the Securing of places 

✓ Breakdowns & interventions - Monitoring of building equipment, in order to limit 

breakdowns, reduce intervention times and extend their service life. 

✓ Energy Management - Measurement of energy consumption: Electricity, Gas, Water, Air 

Conditioning 

Lifecycle of Building 

The life cycle of a building can be broadly divided into design, construction, operation and 

maintenance: different stages are dominated by different stakeholders. The life span of a building 

is normally over 30 years, and its O&M makes up the most cost. Performance of a building 

decreases over time, calling for the need of value engineering. Buildings should offer 4 key values:  

• Sustainability 

• Resiliency 

• Hyper efficiency 

• People centricity 

 

Hence, IoT enabled, and Cloud based analytics is an important tool for value engineering. 
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Examples of IoT enabled and Cloud based Solutions 

• Consumption Monitoring Software 

To monitor and compare energy consumption of different sites for continuous improvement, it 

helps to understand energy consumption relates to business activities. Enables remote operation 

(ON/OFF) of load with scheduling. 

 

 

  
Figure 36 – Consumption Monitoring 

Software 
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• Energy Management 

Digital energy management system to save energy costs. For energy intensive facilities such 

as chillers. Estimated benefits could be reached 20% energy cost reduction, 80% of issues 

resolved remotely and 29% decrease in unscheduled maintenance. 

 

 

Figure 37 – Facilities Energy 

Management Platform 1 

Figure 38 – Facilities Energy 

Management Platform 2 
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• Sustainability Tracking 

Compare and benchmark sustainability performance among multi sites to identify energy 

saving opportunities. The solutions help to manage and report global data through one central 

platform, from bill management to risk management. Track and report enterprise sustainability 

data (Water, Energy, Waste, Supply Chain and more). It utilizes a centralized carbon 

management reporting platform and fully maintained emissions library. 

 

 

 

  

Figure 39 – Facilities Energy Management Platform 3 
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Monitor Wastewater Treatment – rTag 

rTag is an IoT software which provides highly stable and flexible sensor. With its support of 5G 

network communication, rTag functions as a bridge for receiving data and information. Whenever 

there are irregularities of the sewage treatment plant, signals will be sent through rTag and its 5G 

modem to the customer server, after which the back-office staff can get a grasp of the immediate 

operational status of the equipment to identify and address the underlying issues and problems. 

 

 

  
Figure 40 – rTag, Integrated Solutions Limited 
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Integrated Solution – rTag and ReportNow 

rTag has a built-in sensor expansion interface which helps to improve the stability and flexibility 

of the sensor. In practical application, rTag is highly versatile. The application of rTag and 

ReportNOW as an integrated solution package. ReportNOW can function as an effective platform 

that consolidates different systems and platforms, rendering the interchange of data and 

information across databases easier. With the 4G network support, rTag also has a wider coverage 

area than other similar products. As an integrated solution, ReportNOW helps DECL in merging 

the data between two data platforms with a view to improving the overall efficiency in maintenance 

of its equipment. 

 

 

  
Figure 41 – rTag, Integrated Solutions Limited 
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Cloud-base Smart Retrofit Lighting 

The Internet of Things (IoT) can help create safer workspaces, and connected lighting systems are 

uniquely well-placed to form the basis of an IoT infrastructure. Smart LED lighting that serves as 

an infrastructure for several types of IoT sensors that can collect data from the environment. 

 

Benefits of Connect Lighting 

✓ Smart lighting functions including lighting management, asset management, energy 

optimization and scene management 

✓ A space management app for building and office managers to provide data about how areas 

of an office are used, and to enable additional use cases like appropriate cleaning regimes 

to be set 

✓ A workspace app that allows users to adjust the lighting in their area; check crowd density 

so they can decide whether it's safe to go to communal spaces; reserve a hot desk; and 

navigate the office avoiding more crowded areas 

✓ API to enable data integration from the platform with other systems in the building. 

Figure 42 – 

Smart Retrofit 

Lighting, Signify 
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Achieving ESG  

 

ESG is the abbreviation of Environment, Social and Governance. HKEX defines ESG as matters 

related to a listed company’s sustainability, its impact on the environment and the wider society 

within which it operates. Statistics shows listed companies who have strategic priority to address 

ESG topics generally perform better in stock market. Fund managers are increasingly taking ESG 

factors into account before they allocation investments in listed companies. It has become a norm 

that if listed companies want to attract capital, they deploy policy and take initiatives about ESG. 

The smart lighting solution provides benefits under ESG frameworks including SDG17 and Hong 

Kong EMSD’s Code of Practice for Building Energy Audit. Statically speaking, it helps to save 

up to 75% energy with the unique adaptive dimming and dwell time features and up to 80% saving 

on installation cost and material reduction compared with more complex systems. 

Standalone wireless lighting system 

 

 

 

  
Figure 43 – Standalone wireless lighting system 
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ESG – Social Well-Being 

Apart from the environmental aspect, the “social” frameworks provide a critical tool to advance 

mental health in the workplace, or even extend to the whole society. According to a McKinsey 

meta-analysis, nearly 70% of studies of ESG strategies find a positive business impact, and global 

sustainable investment has surpassed $30 trillion. Recently, Smart Toilet Solutions are deployed 

to enhance the social caring to the underprivileged group in the society. 

Proactive Safeguarding in Toilet for Disabled 

• Queuing / Waiting time Indicator 

• Heartbeat Monitoring 

• Movement & Breath Monitoring 

 

Figure 44 – Smart Toilet 

Figure 45 – Smart 

Toilet Monitoring 

Dashboard 
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Smart Retail 

 

5G is bringing together the physical and digital worlds of retail. Discover the business 

opportunities for retailers to engage shoppers, increase sales, and reduce operating costs with 5G 

network. 5G, together with edge computing, will provide a platform for retailers to engage with 

customers in new ways, as well as drive operational efficiencies. 5G in retail will serve as an 

accelerator for numerous technologies, such as Internet of Things (IoT) and augmented reality 

(AR), that will improve the in-store customer experience in terms of personalization and 

engagement with products. It will also serve as a catalyst for operational efficiency improvement, 

including inventory, store operations, and labor productivity. 

 

 

  Figure 46 – Smart Retails 
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3D Holographic Imaging System in Retail  

Infanity 3D is the Asia first Holographic Imaging system that uses the technical principle of 

persistence of vision (POV) to display sharp and detail 3D images in air without wearing physical 

headsets. 

Through rotating ultra-high density LED light at high speed to create POV, we could break the 

constraint and create an image or video with 3D holographic visual enhancement effect, air 

suspension, holographic stereo display effect. 

 

  

 

 

3D A.I Virtual Assistant System 

• Real Human Size 3D Hologram 

• A.I Chatbot Backend Integration for Interaction 

• A.I Voice Recognition & NLP 

 

NLP, NLU and NLG 

The AI virtual Assistant system is capable of the Natural Language Processing (NLP) which is the 

essential ability of a computer program to understand human language as it is spoken and written. 

When interacting with a user, a proper Virtual Assistant must be equipped to capture any incoming 

request regardless of the domain and intent of the request and return an immediate and relevant 

response. Hence, semantic NLP, Natural Language Understanding (NLU), and Natural Language 

Generation (NLG) are technologies built to solve the problem: identifying the user’s intent during 

any given interaction. 

Figure 47 – 3D Holographic Imaging, MatrixSense Technology 
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Cloud Applications in Smart Retails 

Whenever, customers behaviors are always the crucial part in the retail industry. As the Pandemic 

strikes heavily on the current retail market. According to the data from McKinsey & Company in 

2021. It is recorded that 75% of US consumers have reported new shopping behaviors. Hence, it 

is necessary for retailer to find a suitable way to capture those behaviors. A new normal is emerging, 

requiring retailers to accelerate their digital capabilities. 

 

  

Figure 48 – 3D A.I Virtual Assistant 

System 
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Microsoft Mesh enabled Application Dynamic 365 Connected Spaces 

With Dynamics 365 Connected Spaces, formerly Dynamics 365 Connected Store, an organization 

can gather data about its physical spaces and gain insights from that data using artificial 

intelligence. For example, it could track foot traffic through a retail space, gauge interest in special 

displays or reduce checkout lines in real time. 

 

 

  
Figure 49 – Microsoft Mesh Platform 
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Hyper Scale Cloud infrastructure for Retail 

• Multiple complex environments 

The retail landscape is made up of a broad spectrum of systems, users, devices, and apps 

creating a complex ecosystem. 

• Consumer data privacy 

Data privacy is imperative, but only 22% of retailers have optimally integrated their privacy 

plan with business strategy planning 

• Increased cyber risks 

The retail industry faces a growing risk of cyberattacks especially as software supply 

chains become more complex. Therefore, it provides an opportunity for a secured Cloud. 

• Evolving regulations 

Retail compliance mandates are continuing to evolve from PCPO, PCI DSS to the European 

Union GDPR and Privacy Directive 
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Smart Factory 

 

Smart manufacturing integrates individual work components to create an adaptable, data-rich 

manufacturing process. When machines connect and share information, manufacturers can 

pinpoint the root cause of any event on the shop floor, take a proactive approach to maintenance, 

and fine-tune processes for maximum efficiency. 

 

 

 

 

  

Figure 50 – Smart Factory 
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Benefits of Smart Manufacturing 

Smart manufacturing builds upon itself. When everything is quantifiable, manufacturers gain real-

time insights into shop-floor processes. That interconnectivity can lead to improvements big and 

small. Here are some common examples. 

✓ Automation 

Automation removes human input from processes to improve production, quality, or even safety. 

For example, once a machine finish creating a part, it can start working on the next one in the 

queue, without relying on a manual process.   

✓ Fewer production errors 

Data helps smart factories self-monitor and self-optimize. A smart factory can locate and correct 

potential production errors early before they become major problems. Imagine the scrap and 

rework that could be prevented by catching a problem sooner. 

✓ Less machine downtime 

Data can help smart factories learn the best service intervals for each piece of equipment and plan 

proactive maintenance. This reduces unexpected downtime and can help manufacturers bypass 

premature or unnecessary maintenance. 

✓ Faster decision-making 

Smart manufacturers see their shop floors, businesses, and supply chains more clearly. The 

combined forces of Big Data, the internet, and cloud computing put answers within reach, 

whatever the questions may be. They can predict, diagnose, prescribe, and describe the events 

impacting their operations, and take proactive or corrective action fast. 

  



 

p.55 
 

Objectives and Challenges in Smart Factory 

 

✓ Reduced Risk 

✓ Compliance & Regulatory Goals 

✓ Asset Utilization and OEE 

✓ Employee Productivity 

✓ Innovate & Differentiate 

 

 

✓ IT-OT Alignment 

✓ Security Concerns 

✓ Data Accessibility and Control 

✓ Lack of Standardization 

  

Figure 50 – 

Customer 

Objective in 

Smart Factory 

Figure 51 – 

Customer 

Challenges in 

Smart Factory 
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Use cases: Wireless 3D Analyzer 

Manufactures are usually unable to plan their WLAN designs accurately due to obstacles resulting 

in wireless design flaws and overspending on infrastructure. The Wireless 3D Analyzer is a 3D 

simulation offers spatial planning and prediction of the interior environment to network admins 

thereby reducing the WLAN design flaws and mitigating future performance problem. 

✓ 2D to 3D map conversion 

✓ Calculate signal strength user settable thresholds. 

✓ 3 different heatmaps: point cloud, isosurface and scanner 

✓ Estimate AP co-channel interference (CCI) visualization. 

✓ Predict & measure value visualization (Sensors + AP RRM) 

✓ Clipping Capability (PET scan) 

 

 

 

  

Figure 52 – Wireless 3D Analyzer in Smart Factory 
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Smart Healthcare 

 

Internet of Things (IoT)-enabled devices have made remote monitoring in the healthcare sector 

possible, unleashing the potential to keep patients safe and healthy, and empowering physicians to 

deliver superlative care. It has also increased patient engagement and satisfaction as interactions 

with doctors have become easier and more efficient. Furthermore, remote monitoring of patient’s 

health helps in reducing the length of hospital stay and prevents re-admissions. IoT also has a 

major impact on reducing healthcare costs significantly and improving treatment outcomes. 

Smart Hospital 

An optimized and automated processes built on an ICT (Information and Communication 

Technology) environment of interconnected assets, particularly based on Automations, Mobile 

Technologies, 5G, IoMT (Internet of Medical Things), to support the hospital EMR, improve 

existing patient care procedures and introduce new capabilities 

 

  
Figure 53 – Smart Hospital 
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Smart Specimen Tracking Solution 

Smart Specimen Tracking Solution revolutionizes the existing specimen delivery workflow. 

Through patented RFID technology, real-time track and trace delivery status, and automatic patient 

association ensures that specimen collection procedure is safe, effective, and efficient between 

various departments. 

• Automatic Specimen-Patient Association 

Specimen and Patient Information automatically associate with a scan on the RFID reading pad 

tominimize human error and increase workflow efficiency. 

• Real-Time Location Trackin 

Enables the real-time status and specimen monitoring for higher security level. 

 

• Real-Time Visual Dashboard 

Specimen monitoring and Real-time delivery tracking during transit from various departments 

 

 

  

Figure 54 – Smart 

Specimen Tracking 

Solution 
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Pain point - Chronic Care Management 

• Elders’ attitudes and barriers toward the use of mobile devices which will impact on 

collecting vital information regularly 

• Healthcare providers require a lot of resources for keeping track and following up patients’ 

health condition 

• Data integrity of vital data from patients is a key for chronic care management 

• Communication between patients and medical staffs Copyright 

 

Telemonitoring as a Solution 

Telemonitoring strives to create a long-term solution to improving healthcare through preventive 

care and addressing health conditions before they become serious medical problems. 

By connecting the patient and his/her health care team through technology, the system can improve 

how patients communicate with health care providers, leading to better outcomes and quality of 

care. 

 

 

 

  

Figure 55 – Chronic Care & Teleconsultation 
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Conclusion 

 

Through the collaboration with over 40 local wireless technology companies in the ICT Industry, 

this Project “5G-IoT Tech Connected Smart City: Enhance Hong Kong on applications of 5G and 

IoT with In-depth Technical Evaluation to Foster Innovation and Technology” has successfully 

enhance the public understanding on the latest development of 5G & IoT Technology and arouse 

the awareness on how the cutting-edge 5G and IoT solutions could help to facilitate a productive 

working sphere in various industry sectors.  

As Hong Kong is now advancing rapidly into a new phase of the information age, recent 

improvement in artificial intelligence, data processing and cellular communications have given 

rise to faster wireless data exchange. Associate with the 5G core network, The Internet of Things 

(IoT) will improve everyday users’ quality of life from personal application to fundamentally 

changing how we work and how we live. 

The application of IoT technology is in full swing in many countries. Not only the government and 

commercial companies, but also the public has started using IoT devices in their daily lives. Hong 

Kong could be further developed in the area of IoT technologies to enhance the technology 

capabilities and expand the markets in global IoT industry. 

Even though the adoption of Internet of Things (IoT) technology is a growing trend in various 

sectors, it is necessary to bear in mind that those cutting-edged technologies accompany potential 

security risks which would directly cause a profound impact on our business and private life if we 

do not pay attention on its vulnerability. Therefore, a cybersecurity guideline should be published 

in order to enhance the public knowledges on the IoT security. Meanwhile, developers in Hong 

Kong should incorporate IoT security best practices starting from the design stage and throughout 

the development cycles to ensure a risk-free application. By working together, it is believed that a 

Smart, Solid and Secured City would be constructed in the near future. 
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