% A XREz filo Al g ZE SR 1B 1)
Eaelb RBRIb

Enabling Industry Towards Smartification
and Digitalization with XR Technologies

B ERNHIE

Organiser Funding Organisation

° TU 2y 27 &4 32 B
thﬁﬂcﬁ Innovafn and Technology Commission

XIEFHAR (BFRA D R)
Supporting Organisations (Alphabetical Order)

£ % £ ¥ A )i % WA 4 Y EETESHATERE HKFCA e
FITMI Hong Kong Feder: ologies 0 —0 6" Hon: Parts ‘ Ny _ Eﬂ?&n‘fg?mﬁ?u‘smam | OT H K HEGIA
2nd Max ! o Ind ation — A : Association Yl Y]

— /!
MBC#®=&n » ‘ ) @ '
[ seemnenee HOC::nzse. . HKP 40 oyt L
= TRADE PROMOTION

FRTRERBT @ A R x - HKRMA < . AL AbSa




%S E0H Disclaimer
EATY, EHA (KHIBEBR/NMAKE ) RENEMER - KR - £Wm3iEE - UTAEREBEIITHRE
BT ~ AR ES A AR E S — M BT RS S E e, -

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.

#Rig Editors

RIZFESLE Mr Wai-wah LA
BB LA Mr Guo-shan SUN
SRE/NE  Ms Chinyung KWOK

IS5z Acknowledgement

BRI E ~ BRI LEERBARE - BHABTHMH LIRS - EBREXIPERE &
RIREE - EBEEXAT BEYHRES B8R EXHS  B5eBREXRS - BBRARE - &
BEBERHE - BRERERAES - 5TEEERE - BT/ NEKERES - LIAEB VRARBENX

5 o

)

Thanks for the support from Innovation and Technology Commission, Hong Kong Federation of Innovative Technologies and
manufacturing Industries, Hong Kong Auto Parts Industry Association, Hong Kong Construction Sub-Contractors Association,
Hong Kong Formwork Contractors Association, Hong Kong Foundry Association, I0T HK Association, Hong Kong Game
Industry Association, The Hong Kong Metals Manufacturers Association, Hong Kong Mould and Die Council, Hong Kong Plastic

Machinery Association, The Hong Kong Plastics Manufacturers Association, Hong Kong Retail Management Association, and

Hong Kong Association for VR AR.




TABLE OF CONTENT

Extended Reality Sheds Light on Smart Manufacturing, Healthcare,
and Construction: A Review

BHERER (XR) RiillEERBREREICABBICERZ=R

International Conference on Enabling Industry Towards ...................

Smartification and Digitalization with XR Technologies

* International Overview on XR ADPPICAHONS ....viiviiiiiiiiiiiir s

BIRR T2 XR FER SR

* Applying XR technology in business and €vent PromMOLION ...

XR AR EEAE B T E 2 FBR

* Enabling Industry Towards Smartification and Digitalization with XR technologies ...
* How mixed reality is opening a new era for all INAUSIIES ...
- XR Technology's Application in Vocational Education & Development Trends ...

- Overview on the hardware and software by creating the XR environment ...

R XR RIZAVEE A ANER AR Bl

Seminar on XR Technologies Enabling Manufacturing Industry .......

Smartification and Digitalization

&R XR #iitiRERIE R B R LSBT

* XR BT IBBIERIIGIIERIT oo
s TERTTTFH BIFEA SXRBBIRTITR oot b
» Discovering NVIDIA Omniversa and OMNIVErSE XR ...

Seminar on XR Technologies Enabling Computer Game Industry ....

Smartification and Advancement

BRERER (XR) HKiflHaEFERBOERE(CAEBIRLAEES

- XR Technologies Enabling Computer Game Industry Smartification and Advancement ...,

* Beyond Boundaries: Unleashing Business Opportunities in XR and the Metaverse Frontier ...,




Seminar on XR Technologies Enabling Retail Industry ............ccccooeviinnneen 132

Smartification and Digitalization

BHERER (XR) REEMEFEERBOERIEABBLHAES

* 4U Technology company introduction & Digital Human & Virtual STUAIO ... 133
* The Opportunities fOr XRAN RETAI w.....viiiiiii s 140
Seminar on XR Technologies Enabling Construction and .......................... 147
Engineering Industries Smatrtification and Digitalization
FEFE XR el pE B E N T ER BB LEEB LAz E
“ XR MG FTEIRIEZE T HITAITE oo 148
CFRER T ARFR VRIAR FBBIAIERZERER ..ot s 154
Seminar on XR Technologies Enabling Healthcare Industry ...................... 171
Smartification and Digitalization
FEFE XR H el s B BRI TR BB L EEB (LA E
* XREATTEBEERERAEIMEIT oot 172
- JERIEARIRE (AR) /EEIRE (VR) IMEEERFREITEPIIEBTOBE ., 194




Extended Reality Sheds Light on Smart Manufacturing,

Healthcare, and Construction: A Review
Hudson CHEN, Brendon YU

1. Introduction

Extended Reality (XR) is an umbrella term that encompasses a range of immersive technologies, including Virtual Reality
(VR), Augmented Reality (AR), and Mixed Reality (MR). These technologies are transforming various industries by providing
interactive and immersive environments that enhance user experiences and operational efficiencies. XR offers unprecedented
ways to visualise, simulate, and interact with digital information superimposed on the physical world, thus bridging the gap
between the digital and physical realms. As we delve deeper into specific industries, it becomes evident how XR technologies
are reshaping various sectors. In smart manufacturing, XR is being integrated into multiple facets of the production process,
driving significant advancements in design, training, maintenance, and real-time data visualisation. In healthcare, XR is enhancing
medical training, improving patient care, and aiding in complex surgeries through detailed visualisation and simulation. In the
construction industry, XR is revolutionising project planning, design reviews, and on-site operations, leading to reduced errors,

enhanced collaboration, and improved safety.

Hong Kong, a vibrant economic region, offers a compelling case study for the application and benefits of XR technologies. As
a rapidly evolving technological and innovation hub, Hong Kong is well-positioned to lead in the adoption of XR technologies
across various sectors thanks to its robust infrastructure, skilled workforce, and supportive government policies. The city's push
towards smart city initiatives and digital transformation makes it an ideal environment for exploring the potential of XR in smart
manufacturing, healthcare, and construction. This review aims to examine the current stage of XR in these three critical sectors,
explore its practical applications, and provide insights into its future outlook. By understanding how XR technologies are being
utilized today and their potential for future growth, industries can better leverage these tools to improve efficiency, reduce
downtime, and enhance overall quality. To provide a comprehensive overview of this transformative technology, the following
sections will delve into the specific applications and benefits of XR in smart manufacturing, healthcare, and construction. We will

explore how XR is reshaping design and prototyping, revolutionising training and education, and enhancing maintenance and

repair operations across these sectors.




2. XR in Smart Manufacturing: Current Stage and Future Outlook

To begin our detailed exploration, we will first focus on the significant impacts of XR in smart manufacturing. The manufacturing

sector, often at the forefront of technological innovation, provides a fertile ground for exploring the transformative potential
of XR. XR is revolutionising the landscape of smart manufacturing. These technologies provide immersive and interactive
environments that enhance various aspects of the manufacturing process, from training and design to maintenance and real-
time operations. At present, the integration of XR technologies into smart manufacturing is witnessing significant progress

across several domains:

Design and Prototyping

In the realm of design and prototyping, AR and MR enable engineers and designers to visualise and interact with 3D models in
real-time (Yang et al., 2022a). This capability facilitates better design decisions, rapid prototyping, and faster iterations from
concept to production. By overlaying digital models onto physical objects, designers can identify potential issues early in the
development process, reducing errors and saving time. Additionally, this technology allows for the integration of complex data
sets into visual models, providing richer insights into design feasibility and functionality. As a result, companies can streamline
their design processes, leading to cost savings and improved product quality. The ability to interact with virtual models in a

physical context represents a significant advancement in design methodologies.

Moreover, MR allows for collaborative design sessions where team members can simultaneously interact with virtual prototypes,
regardless of their physical location (Franze et al., 2022). This fosters a more cohesive and efficient design process, as real-
time feedback can be incorporated seamlessly. Engineers and designers can make adjustments on the fly, ensuring that
the final product meets all specifications and requirements. This collaborative approach also reduces the time required for
design approvals and iterations. By leveraging MR, teams can bridge the gap between digital and physical realms, enhancing
communication and understanding. The integration of MR into design workflows is transforming how companies approach

product development.

Furthermore, the use of AR and MR in design and prototyping extends beyond traditional manufacturing applications. Industries
such as automotive, aerospace, and healthcare are increasingly adopting these technologies to improve their design processes
(Mourtzis et al., 2024). For example, automotive manufacturers can use AR to visualise new car models and make real-time
adjustments to their designs. Similarly, aerospace engineers can leverage MR to simulate and evaluate the performance of
aircraft components. In healthcare, medical device designers can utilise these technologies to create more effective and user-
friendly products. The versatility and adaptability of AR and MR make them invaluable tools across various industries, driving

innovation and efficiency.

Training and Education

Moving from design and prototyping, XR technologies, particularly AR and VR, are being extensively utilised for training purposes
(Greci, 2022). They offer immersive training environments where workers can practice and refine their skills without the risks
associated with real-world scenarios. This kind of training enhances learning outcomes, reduces costs, and minimises downtime.
For instance, VR can simulate complex manufacturing processes, allowing trainees to gain hands-on experience in a controlled,

virtual environment. Trainees can repeatedly practice procedures and techniques, building their confidence and competence.

The immersive nature of VR ensures that learners are fully engaged, leading to better retention of information and skills.




In addition to VR, AR is also playing a crucial role in training and education within the manufacturing sector (Srivastava et al.,

2023). AR can overlay digital instructions and annotations onto physical equipment, guiding trainees through various tasks
and procedures. This hands-on approach helps learners understand the intricacies of machinery and processes, reducing the
likelihood of errors. AR-based training modules can be customised to suit different learning paces and styles, ensuring that each
trainee receives personalised instruction. Moreover, AR can provide instant feedback, allowing trainees to correct mistakes in
rea-time. This interactive and adaptive training method enhances the overall learning experience and prepares workers for real-

world challenges.

Furthermore, XR technologies are not limited to technical training; they are also being used for soft skills development (de
Giorgio et al.,, 2023). For example, VR can create simulated environments where employees can practice communication,
teamwork, and leadership skills. These soft skills are essential for effective collaboration and problem-solving in the workplace.
By experiencing realistic scenarios in a virtual setting, employees can improve their interpersonal skills and emotional
intelligence. Additionally, XR can facilitate remote training, enabling companies to train employees across different locations
simultaneously. This scalability and flexibility make XR an invaluable tool for comprehensive workforce development. As XR
technologies continue to evolve, their impact on training and education will only grow, driving higher levels of proficiency and

productivity.

Maintenance and Repair Operations

Transitioning from training and education to the operational side, XR technologies are transforming maintenance and repair
operations by providing real-time visual instructions and guidance (Corts-Leal et al., 2022a). AR applications can overlay digital
information directly onto physical equipment, helping technicians perform maintenance tasks more efficiently and accurately.
For instance, AR can display step-by-step instructions, highlight relevant components, and provide real-time data on equipment
status. This reduces the likelihood of errors, shortens repair times, and enhances overall equipment reliability. Technicians
can access digital manuals, diagrams, and videos through AR interfaces, reducing the need for physical documentation. This
streamlined approach to maintenance ensures that equipment is kept in optimal condition, minimising downtime and operational

disruptions.

In addition to real-time guidance, XR technologies enable remote assistance for maintenance and repair operations (Corts-
Leal et al,, 2022b; Mourtzis et al., 2022). Using AR, experts can remotely view and diagnose equipment issues, guiding on-
site technicians through the repair process. This remote support capability is particularly valuable in situations where specialised
knowledge is required but not readily available on-site. It allows companies to leverage their global expertise without the
need for travel, saving time and costs associated with bringing experts to the location. By using AR glasses or mobile devices,
technicians can share their field of view with remote experts, who can then annotate the live video feed with instructions and
suggestions. This collaborative approach enhances the effectiveness of maintenance operations and ensures that issues are

resolved swiftly.

Furthermore, predictive maintenance is another area where XR is making significant contributions (Doolani et al., 2020;
Mourtzis et al., 2020g; Siltanen & Heinonen, 2020). By integrating XR with Internet of Things (loT) sensors and data analytics,
companies can monitor equipment health in real-time and predict potential failures before they occur. This proactive approach
to maintenance helps in planning interventions at the most opportune times, preventing unexpected breakdowns and extending
the lifespan of equipment. XR can visualise data trends and alert technicians to anomalies that require attention. For example,
AR can project temperature or vibration data onto machinery, allowing for immediate assessment of performance issues. This

integration of XR and predictive analytics transforms maintenance from a reactive to a proactive strategy, enhancing operational

efficiency and reducing costs.




Real-Time Data Visualisation and Monitoring

Another significant application of XR technologies in smart manufacturing involves real-time data visualisation and monitoring of
manufacturing processes (Higinio de Jess & AHUETT GARZA, 2022). AR can project key performance metrics and operational
data onto physical machinery, allowing operators to monitor system performance and make informed decisions quickly. This
real-time insight helps in optimising operations and improving efficiency. For instance, by overlaying production statistics and
machine health indicators directly onto equipment, operators can immediately identify and address issues. This reduces the
need for constant manual checks and helps maintain a smooth and continuous production flow. The ability to visualise data in a

contextualised manner enhances situational awareness and enables faster response times.

In addition to enhancing monitoring capabilities, XR technologies facilitate the integration of multiple data sources into a single,
coherent view (Thomas, 2019). This holistic approach allows operators to see the big picture and understand how different
variables interact within the manufacturing environment (Mourtzis et al.,, 2020b). For example, an AR dashboard can combine
data from various sensors, including temperature, pressure, and production rates, providing a comprehensive overview of the
entire production line. This integrated visualisation aids in identifying patterns and correlations that might not be apparent
through traditional data analysis methods. By having access to all relevant information in one place, managers and operators

can make more informed decisions, leading to improved productivity and resource utilisation.

Furthermore, the use of XR for real-time monitoring extends beyond the manufacturing floor (Bernstein et al., 2023; Gong
et al., 2021). Remote monitoring capabilities allow managers to oversee operations from any location, ensuring continuous
oversight and control. This is particularly advantageous for global enterprises with facilities spread across different regions. XR
can provide virtual walkthroughs of production sites, enabling remote managers to inspect operations and ensure compliance
with standards (Simes et al., 2018; Yang et al., 2022b). Additionally, real-time alerts can be sent to mobile devices, keeping
managers informed about critical issues that require immediate attention. This level of connectivity and real-time visibility
ensures that production processes are always under watchful eyes, reducing the risk of disruptions and enhancing overall

operational resilience.

Future outlook of XR in Smart Manufacturing

The future of XR in smart manufacturing is poised for transformative advancements, driven by the integration of Al and machine
learning. These technologies will enable more intelligent and adaptive XR systems, capable of providing real-time insights and
predictive analytics. As hardware becomes more affordable and powerful, the adoption of XR will expand, making it accessible to
a broader range of manufacturers. Enhanced connectivity through 5G and loT will facilitate seamless data exchange, improving
the responsiveness and accuracy of XR applications. Collaborative XR platforms will become the norm, enabling global teams
to work together in virtual environments with unprecedented ease. Furthermore, advancements in haptic feedback and sensory
integration will make XR interactions more immersive and realistic, enhancing training and operational efficiency. The focus
on human-centric design will ensure that XR tools are intuitive and user-friendly, minimising the learning curve for workers.
Data security measures will also evolve, addressing concerns and ensuring the safe deployment of XR technologies. Industries
such as automotive, aerospace, and healthcare will continue to drive innovation in XR applications, setting new standards for

design and manufacturing processes. Overall, the future of XR in smart manufacturing promises increased efficiency, reduced

downtime, and enhanced product quality, solidifying its role as a cornerstone of Industry 4.0.




In conclusion, the current stage of XR in smart manufacturing demonstrates significant advancements and practical applications,

particularly in design, training, maintenance, and real-time data visualisation. However, overcoming existing challenges such
as high implementation costs, robust hardware and software infrastructure needs, and data security concerns is essential to
fully realise the potential of XR (Casini, 2022). The future outlook for XR in smart manufacturing is promising, with increased
adoption, Al integration, and human-centric design poised to drive further transformations. By leveraging XR technologies,
smart manufacturing can achieve higher levels of efficiency, safety, and productivity, cementing its role in the future of industrial

production.

3. XR in Healthcare: Current Stage and Future Outlook

With a clear understanding of XR's benefits in training and education, we now shift our focus to its applications in healthcare.
XR technologies are revolutionising the healthcare industry. These technologies provide immersive and interactive environments
that enhance various aspects of healthcare, from medical training and surgical planning to patient care and rehabilitation. The

integration of XR into healthcare is witnessing significant progress across several domains:

Medical Training and Education

XR technologies are being extensively used for medical training purposes. They offer immersive simulations where medical
students and professionals can practice procedures in a risk-free environment (Herur-Raman et al., 2021). For instance, VR can
simulate complex surgical operations, allowing trainees to develop their skills without the consequences of real-world mistakes
(Logeswaran et al., 2021; Mathew & Pillai, 1 C.E.). This hands-on experience is crucial for building confidence and competence
in medical practitioners. These simulations can be customised to replicate rare or complex medical scenarios that practitioners
might not frequently encounter in real life, ensuring a comprehensive training experience. By repeatedly practicing these
scenarios, trainees can refine their techniques and improve their decision-making skills. XR also supports collaborative training,

where multiple users can interact within the same virtual environment, enhancing teamwork and communication skills.

XR is transforming the way anatomy and physiology are taught (Barteit et al., 2021). By overlaying digital information onto
physical models or directly onto the human body, these technologies provide an interactive and detailed understanding of
human anatomy. Medical students can visualise internal structures in 3D, enhancing their spatial awareness and comprehension
(Anisha, 2022). This interactive approach allows students to explore anatomical structures from different angles and see the
relationships between various organs and systems. For example, AR can highlight blood flow through the cardiovascular system
or demonstrate the movement of muscles during different activities. This level of detail helps in grasping complex concepts more
effectively. Furthermore, AR can integrate real-time data, such as patient-specific imaging, into the learning process, providing a

more personalised and relevant educational experience.

XR technologies facilitate remote learning, making medical education more accessible (Ali et al., 2023; Shahriar & Weber,
2022). Through VR, students and professionals can attend virtual lectures, participate in interactive case studies, and engage
in practical training from anywhere in the world. This flexibility is particularly valuable for continuing medical education,
where practitioners need to stay updated with the latest advancements. Remote learning through XR also supports real-time
interaction and feedback, ensuring that learners remain engaged and can ask questions or clarify doubts immediately. This
interactive element enhances the learning experience compared to traditional online courses. Additionally, XR can provide on-

demand training modules tailored to individual needs. Medical professionals can access specific training sessions relevant to

their specialities or areas of interest, ensuring they receive the most relevant and up-to-date information.




Surgical Planning and Assistance

XR technologies are revolutionising preoperative planning by allowing surgeons to visualise and interact with 3D models of
patient anatomy before surgery (Vyas, 2022). These models can be created from patient-specific imaging data, providing a
detailed and accurate representation of the surgical site (Shaikh et al., 2022). This enhanced visualisation helps surgeons
plan the procedure more precisely, identifying potential challenges and determining the best approach. Surgeons can use AR
to overlay these 3D models onto the patient's body during preoperative consultations, facilitating better communication with
patients about the planned procedure. This visual aid helps patients understand the surgery, increasing their confidence and
trust in the medical team. Furthermore, MR enables collaborative planning, where multiple surgeons can view and manipulate

the same 3D model simultaneously, regardless of their location, ensuring cohesive and well-coordinated surgical plans.

During surgery, XR can provide real-time guidance by overlaying digital information onto the surgical field. This includes
highlighting critical structures, displaying real-time imaging data, and providing step-by-step instructions (Arpaia et al.,
2022). This augmented view enhances the surgeon's precision and reduces the risk of errors. For complex procedures, XR
can integrate with robotic surgical systems, providing enhanced control and accuracy. Surgeons can visualise the precise
movements of robotic instruments and make adjustments as needed (Latorre-Rojas et al., 2024). This combination of XR and
robotic assistance leads to minimally invasive surgeries with better outcomes. Additionally, XR can assist in navigating through
anatomical structures that are difficult to visualise with the naked eye, ensuring surgeons can avoid critical areas and perform

the surgery more safely and efficiently.

XR technologies enable remote surgical assistance, allowing expert surgeons to provide guidance to on-site teams from
anywhere in the world (Morimoto et al., 2022a). Through AR, a remote surgeon can view the surgical field in real time and
provide instructions or annotations to guide the on-site team. This capability is particularly valuable in emergency situations or in
locations where specialised expertise is not readily available. By leveraging global expertise, healthcare facilities can ensure that
patients receive the best possible care, regardless of geographic constraints (Sadeghi et al., 2022; Sugimoto, 2021; Zhang et
al,, 2023). Remote assistance through XR also reduces the need for expert surgeons to travel, saving time and resources. This

approach enhances the overall efficiency and effectiveness of surgical procedures, leading to better patient outcomes.

Patient Care and Rehabilitation

XR technologies are significantly enhancing patient care by providing immersive and interactive experiences that support
both physical and mental health (Bulle-Smid et al., 2023). For example, VR is used in pain management, offering patients
virtual environments that distract them from pain and anxiety during medical procedures or recovery (Govindarajan et al.,
2023). This method has been particularly effective in burn treatment and physical therapy sessions, where traditional pain
management techniques might fall short. Additionally, XR is used in cognitive therapy, where patients can engage in virtual
environments designed to stimulate memory, attention, and other cognitive functions. This is particularly beneficial for patients
with neurological conditions such as stroke or traumatic brain injury. The engaging and interactive nature of XR-based cognitive

therapy can help improve patient motivation and adherence to rehabilitation programmes, ultimately leading to better recovery

outcomes.




In physical rehabilitation, XR technologies are being used to create customised exercise programmes that patients can perform

in a virtual environment (Gahelot et al., 2024; Valen, 2023). These programmes can be tailored to the specific needs and
capabilities of each patient, ensuring that they are both effective and safe (Khan, 2023; Lorenz et al., 2024a). For example,
patients recovering from orthopedic surgery can use VR to practice movements and exercises that are critical to their recovery,
with the added benefit of real-time feedback and progress tracking. This personalised approach helps to maintain patient
engagement and compliance with rehabilitation protocols, which is essential for optimal recovery. XR is also making strides in
mental health care. VR environments are being used to treat conditions such as anxiety, PTSD, and phobias through exposure
therapy. Patients can confront and manage their fears in a controlled and safe virtual setting, gradually reducing their symptoms.
Moreover, VR has shown promise in alleviating symptoms of depression by providing immersive experiences that promote
relaxation and emotional well-being. These therapeutic applications of XR offer new avenues for mental health treatment,

making it more accessible and effective for a broader range of patients.

In addition to therapeutic applications, XR enhances patient education and engagement. By using AR to overlay information onto
medical equipment or within healthcare facilities, patients can better understand their treatment plans, medication schedules,
and post-operative care instructions (Kurata et al., 2023; Morimoto et al., 2022b). This visual and interactive approach to
patient education can improve adherence to treatment regimens and overall health outcomes. For instance, patients can use AR
apps to visualise how to properly administer medications or perform physical therapy exercises at home, reducing the likelihood
of errors and enhancing self-care. Another area where XR is making a significant impact is in telemedicine. By incorporating
AR and VR into telehealth consultations, healthcare providers can offer more comprehensive and interactive remote care. For
example, a doctor can use AR to guide a patient through a physical examination or to explain complex medical conditions
using 3D models. This enhanced interaction can improve the quality of remote consultations, making them more effective
and satisfying for patients. Furthermore, XR can facilitate remote monitoring and management of chronic conditions, allowing
healthcare providers to track patient progress and adjust treatment plans in real-time (Jones et al., 2024; Kurata et al., 2024).

The future of XR in healthcare is incredibly promising, with numerous advancements on the horizon. As XR technologies
continue to evolve, they are expected to become even more integrated into routine medical practices. Enhanced hardware
and software will provide more realistic and accurate simulations for medical training, leading to better-prepared healthcare
professionals. The incorporation of Al will allow XR systems to deliver more personalised and adaptive training experiences,
optimising learning outcomes. In surgical planning and assistance, XR will enable even more precise and minimally invasive
procedures, reducing patient recovery times and improving outcomes. The convergence of XR with telemedicine will make high-
quality healthcare accessible to remote and underserved populations, bridging the gap in healthcare disparities. XR applications
inpatient rehabilitation will become more engaging and effective, leveraging gamification and real-time feedback to enhance
patient adherence and recovery. Mental health treatments using XR will become more widespread, offering innovative solutions
for conditions like PTSD, anxiety, and depression. Additionally, real-time data integration will allow XR to provide dynamic and
context-aware information, further improving patient care and safety. Overall, the continuous advancements in XR technology

will drive significant improvements in healthcare delivery, making it more efficient, effective, and patient-centred.

Future outlook of XR in Healthcare

Overall, the integration of XR technologies in healthcare is transforming the way medical professionals train, plan surgeries, and
deliver patient care. These advancements are not only improving the efficiency and effectiveness of healthcare services but also
enhancing patient experiences and outcomes(Cornejo et al.,, 2021; Eswaran & Khang, 2024; Pacione et al., 2016; Song et
al,, 2005). As XR technologies continue to evolve, their applications in healthcare are expected to expand further, paving the
way for more innovative and personalized medical solutions. This ongoing development promises to address some of the most

pressing challenges in healthcare, including the need for more accessible, efficient, and high-quality care, ultimately contributing

to a healthier global population.




4. XR in construction: Current Stage and Future Outlook

Having discussed the transformative effects of XR on healthcare, we will now explore its impact on the construction industry.

XR'is revolutionizing smart manufacturing by providing immersive and interactive environments that enhance various aspects of
the manufacturing process, from training and design to maintenance and real-time operations. Currently, XR technologies are

making significant strides in several key areas:

Design and Planning

XR technologies, particularly AR and MR, are revolutionising the design and planning phases in construction (Alizadehsalehi
et al, 2020g; Chi et al.,, 2022). By overlaying digital 3D models onto physical spaces, architects and engineers gain a better
spatial understanding of their projects. This capability allows for real-time adjustments, improving design accuracy and reducing
the risk of costly errors. Stakeholders can walk through virtual models, providing a more immersive and comprehensive view
of the project before construction begins. This not only aids in making more informed decisions but also helps in identifying
potential design issues early in the process. Collaboration is enhanced as team members, regardless of their location, can
interact with the same digital model simultaneously (Muoz-La Rivera et al., 2024a). The ability to visualise complex structures
in their intended environment streamlines workflows and enhances overall project planning. This approach leads to a more
efficient and error-free planning phase.

One of the most significant advantages of XR in design and planning is the facilitation of collaborative efforts (Salinas et al.,
2022a; Yabuki et al., 2023). Teams from various disciplines can interact with 3D models in a shared virtual space, regardless
of their physical location. This interconnected approach ensures that everyone involved in the project can contribute insights
and feedback, leading to a more cohesive design process. Additionally, clients can participate in virtual walkthroughs, providing
feedback and making decisions quickly. This level of engagement helps ensure that the final design aligns closely with the
client's vision and requirements. Real-time collaboration reduces the time needed for meetings and approvals, speeding up the
overall project timeline. By bringing all stakeholders into a unified virtual environment, XR fosters better communication and
understanding (Abhari et al., 2021). This collaborative approach ultimately results in a more efficient and harmonious design

process.

Another critical benefit of XR in design and planning is the ability to detect potential issues early in the process (Li et al., 2022a;
Muoz La Rivera et al., 2023a). By visualising the project in a detailed 3D model, architects and engineers can identify design
flaws, spatial conflicts, and other problems before construction begins. This proactive approach reduces the likelihood of costly
changes and delays during the construction phase. For example, clash detection in building information modeling (BIM) can
be enhanced with XR, allowing for more precise identification of conflicts between different building systems. Addressing
these issues early on saves time and resources, ensuring a smoother construction process (Han & Leite, 2022; Zoleykani
et al., 2023a). Furthermore, XR tools can simulate various scenarios, such as structural loads and environmental impacts,
helping teams to optimise designs for performance and sustainability. Early problem detection through XR not only improves

project outcomes but also enhances safety and efficiency. This foresight ultimately contributes to the successful completion of

construction projects.




Training and Safety

VR is being increasingly used to train construction workers in a safe and controlled environment. These simulations allow
workers to practice complex tasks without the risks associated with real-world training (Bao et al., 2022a; Zoleykani et
al., 2023b). For example, they can learn how to operate heavy machinery, handle hazardous materials, or perform high-
risk procedures. This immersive training enhances skill levels and prepares workers for the challenges they will face on-site.
Additionally, VR training can be customised to address specific scenarios and safety protocols, ensuring that workers are well-
prepared for any situation (Liu et al., 2022a; Muoz-La Rivera et al., 2024b). This method not only improves safety but also
boosts productivity by reducing the likelihood of on-site accidents. Workers can repeat simulations as needed, helping them to
master tasks and build confidence. As a result, VR training is becoming an essential tool for improving safety and efficiency in

construction.

AR'is also playing a crucial role in training and safety by providing real-time guidance and support (Muoz La Rivera, 2023; Zhao
etal., 2023). AR can overlay instructions, safety protocols, and other critical information directly onto the worker's field of view.
This hands-on guidance helps workers perform tasks accurately and safely, reducing the risk of errors and accidents (Muoz
La Rivera et al., 2023b; Proboste Martinez et al., 2024a). For example, AR can guide workers through complex assembly
processes or highlight potential hazards on-site. This real-time assistance ensures that workers have immediate access to the
information they need, enhancing both safety and productivity. Furthermore, AR can be used for on-the-job training, allowing
workers to learn new skills while performing their duties. This approach minimises downtime and maximises the efficiency of the
training process. By integrating AR into daily operations, construction companies can ensure that their workforce remains skilled

and safe.

XR technologies are also being used to enhance overall safety on construction sites. For example, AR can be used to conduct
virtual safety drills, allowing workers to practice emergency procedures in a controlled environment (Y. S. Lee et al., 20223;
Ojelade & Paige, 2020). This type of training helps ensure that workers know how to respond effectively in the event of an
emergency. Additionally, AR can be used to monitor and enforce safety protocols on-site, such as ensuring that workers are
wearing the appropriate protective gear. Real-time data from loT sensors can be integrated with AR to provide live updates
on site conditions, such as temperature, air quality, and structural integrity. This information helps site managers to identify
and address potential safety hazards promptly (Kim et al., 2022; Rettinger & Rigoll, 2022). Furthermore, AR can be used to
document safety inspections and incidents, providing a comprehensive record that can be reviewed and analyzed to improve

future safety measures. These advancements in safety enhance overall site management and worker well-being.

Site Management

AR and MR technologies are transforming site management by providing real-time data and insights. Site managers can use
AR to overlay construction plans directly onto the physical site, ensuring that each phase aligns with the overall project design.
This real-time visualisation helps in identifying discrepancies and making necessary adjustments promptly (Proboste Martinez
et al., 2024b; Seyman-Guray & Kismet, 2024). MR can integrate live data feeds from loT sensors, allowing managers to
monitor progress, track resources, and assess site conditions continuously (Salinas et al., 2022b). This capability enables
better resource allocation and decision-making, ensuring that projects stay on schedule and within budget (Liu et al., 2022b).
Remote experts can also provide guidance through AR, enhancing collaboration and problem-solving on-site. The integration of

these technologies leads to more efficient and precise site management. Overall, AR and MR are essential tools for modernising

construction site management (Zoleykani et al., 2023c).




Another advantage of XR in site management is the improvement of communication and coordination among teams (Muoz-La

Rivera et al., 2024c). Traditional methods often involve multiple layers of communication, which can lead to misunderstandings
and delays (Proboste Martinez et al., 2024c¢; Riedlinger et al., n.d.). With XR, all team members can access up-to-date visual
information and instructions directly through their devices. This streamlined communication ensures that everyone is on the
same page and reduces the need for lengthy meetings (Y. S. Lee et al., 2022b). AR can also facilitate remote site inspections
and approvals, allowing experts to provide input without the need for physical presence. This remote capability is particularly
beneficial for large or geographically dispersed projects. By improving communication and coordination, XR helps to eliminate
bottlenecks and keeps the construction process running smoothly. This leads to higher productivity and better overall project

outcomes.

XR technologies also play a significant role in enhancing predictive maintenance and resource management on construction
sites. By integrating with loT devices, XR can provide real-time data on equipment performance and site conditions. This
information enables site managers to predict maintenance needs and prevent equipment failures, reducing downtime and
maintenance costs (Bao et al., 2022b; K. Lee et al.,, 2023). Additionally, AR can be used to track the location and usage of
materials and tools, ensuring that resources are utilised efficiently. This level of oversight helps to minimise waste and optimise
resource allocation (Li et al., 2022b). Furthermore, XR can assist in planning and simulating different construction scenarios,
allowing managers to test and refine strategies before implementation. This proactive approach to site management enhances
operational efficiency and helps to ensure that projects are completed on time and within budget. The use of XR in predictive

maintenance and resource management is a game-changer for the construction industry.

Quality Control and Inspection

XR technologies are significantly improving quality control and inspection processes in construction. Inspectors can use AR to
overlay digital blueprints and specifications onto physical structures, allowing for more accurate and efficient inspections. This
technology ensures that construction meets the required standards and specifications, reducing the likelihood of defects and
rework (Proboste Martinez et al., 2024b; Seyman-Guray & Kismet, 2024). AR can also capture and document inspection
results, providing visual evidence and detailed reports that can be shared with project stakeholders. Furthermore, Al-powered
AR applications can automate the detection of discrepancies, such as misalignments or missing components, saving time and
improving accuracy (Proboste Martinez et al., 2024c; Salinas et al., 2022b). The use of XR in inspections leads to higher
quality standards and better project outcomes. By leveraging these technologies, construction companies can ensure that
projects are completed to the highest standards. This approach ultimately results in increased client satisfaction and reduced

costs associated with rework.

Another significant benefit of using XR for quality control is the ability to conduct remote inspections. With MR and AR, experts
can inspect ongoing work from any location, providing real-time feedback and guidance to on-site teams (Alizadehsalehi et al.,
2020b). This capability is particularly valuable in situations where travel is restricted or when projects are located in remote
areas. Remote inspections reduce the need for on-site visits, saving time and travel costs while ensuring that quality standards
are maintained. Additionally, AR can provide a historical record of inspections, capturing data and images at various stages of
the construction process. This documentation is invaluable for verifying compliance with regulations and for future reference in

case of disputes or warranty claims. Remote inspections facilitated by XR technologies enhance the efficiency and effectiveness

of quality control processes. This leads to higher reliability and accountability in construction projects.




XR technologies also enable more comprehensive and detailed inspections by integrating various data sources (Lorenz et al,,

2024b). For instance, drones equipped with cameras and sensors can capture high-resolution images and data from difficult-
to-reach areas of a construction site. This data can be fed into AR applications, allowing inspectors to analyse and assess
the condition of structures with greater precision. Additionally, thermal imaging and other sensor data can be overlaid on
physical structures using AR, helping to identify issues such as insulation defects or moisture intrusion. By combining multiple
data streams, XR provides a holistic view of construction quality, enabling more informed decision-making. This integration of
advanced technologies ensures that potential issues are identified and addressed promptly, improving the overall quality of
construction projects. The use of XR for comprehensive inspections represents a significant advancement in quality assurance in

the construction industry.

Future outlook of XR in construction

The future of XR in construction looks promising, with significant advancements anticipated in the coming years. As XR
technologies become more sophisticated and accessible, their integration into everyday construction practices will likely become
standard. Enhanced hardware capabilities, such as lighter and more ergonomic AR glasses, will improve user experience and
adoption rates. Additionally, the convergence of XR with Al and loT will offer unprecedented levels of real-time data analysis and
automation, further optimising construction processes. Cloud computing advancements will facilitate seamless collaboration
across global teams, making remote project management and inspections more efficient. The advent of 5G technology will
also play a crucial role, providing the necessary bandwidth and low latency for real-time XR applications on construction
sites. Training programmes using XR will become more immersive and tailored, significantly improving worker safety and skill
levels. Sustainability efforts will benefit as XR enables more precise planning and resource management, reducing waste and
environmental impact. Regulatory bodies may start incorporating XR standards into building codes and safety regulations,
ensuring broader adoption across the industry. Overall, the continuous evolution of XR technologies will drive innovation,

efficiency, and safety in construction, setting new benchmarks for the industry.

In conclusion, XR technologies are transforming the way we design, plan, train, maintain, and manage operations in smart
manufacturing and construction. By providing immersive and interactive environments, XR enhances productivity, accuracy, and
safety, ultimately leading to better outcomes and greater efficiency. As these technologies continue to advance, their impact will

only grow, shaping the future of these industries and driving new levels of innovation and success.

5. Conclusion

XR technologies are profoundly transforming industries like smart manufacturing, healthcare, and construction by providing
immersive and interactive environments that enhance user experiences and operational efficiencies. In smart manufacturing,
XR is revolutionising design and prototyping, training and education, maintenance and repair operations, and real-time data
visualisation, leading to cost savings, improved product quality, and operational efficiency. The future outlook for XR in this

sector is promising, with advancements in Al, machine learning, and connectivity expected to drive further innovations.

In healthcare, XR is enhancing medical training, surgical planning, patient care, and rehabilitation. It provides risk-free
environments for practicing procedures, detailed anatomical visualisations, and personalised learning experiences. The adoption
of XR in healthcare is poised to grow, with continuous advancements in technology making medical training more accessible
and effective. The construction industry is also benefiting from XR technologies, which are revolutionising project planning,
design reviews, and on-site operations. XR enables better visualisation, collaboration, and safety, reducing errors and improving

project outcomes. The integration of XR into construction processes is expected to continue evolving, driving greater efficiency

and innovation.




Hong Kong serves as a compelling case study for the application and benefits of XR technologies, showcasing the region's

potential to lead in the adoption of XR across various sectors. With its robust infrastructure, skilled workforce, and supportive
government policies, the Hong Kong is well-positioned to capitalise on the transformative potential of XR. This review
underscores the significance of XR technologies in shaping the future of critical industries. By providing a comprehensive
overview of XR applications and benefits, it highlights how industries can leverage these tools to improve efficiency, reduce
downtime, and enhance overall quality. The review also emphasises the role of the Hong Kong as a hub for technological

innovation and digital transformation, setting a benchmark for other regions to follow.

The future of the Hong Kong in the context of XR technologies is particularly promising. As the region continues to evolve into
a technological and innovation hub, it is likely to see increased adoption and integration of XR across various sectors. Enhanced
connectivity through 5G and loT, coupled with advancements in Al and machine learning, will drive further innovations in XR
applications. The Hong Kong's robust infrastructure, skilled workforce, and supportive government policies will play a crucial
role in fostering this growth, positioning the region as a leader in the global XR landscape. This trajectory not only promises

significant economic benefits but also sets the stage for the Hong Kong to become a model for other regions aiming to harness

the potential of XR technologies.
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International Overview on XR Applications

BlPE T3 XR ERAER

Matias Koski

The presentation provided an overview of Immersal's visual positioning technology and its applications across various industries.
Visual positioning uses pre-constructed spatial maps and computer vision to precisely locate devices within physical spaces. This

allows anchoring of virtual content to real-world locations.

Spatial maps are created using mapping tools like the Leica BLK2GO scanner and BLK ARC/BLK2FLY autonomous systems.
Immersal experts can assist with mapping projects. The technology supports localization on mobile devices and makes mapping
large spaces more efficient.

Key applications discussed include utilities infrastructure management, manufacturing, construction, and training. In
manufacturing, it aids digital twin implementations and navigation of large sites. Construction benefits from merging digital and

physical building data. Training is enhanced with immersive virtual learning.

Other sectors covered were entertainment, sports, tourism and retail. At events, uses involve wayfinding, friend finding, premium
services and traffic optimisation. Tourism applications included indoor navigation and enriched AR. Retail demonstrated
personalised virtual shopping assistants.

Benefits highlighted were improved visualisations, collaboration, decision-making across asset lifecycles. In summary,
Immersal” s visual positioning digitally transforms processes by precisely correlating virtual and real elements through robust
spatial mapping and localisation capabilities.
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Visual Positioning Technology

Spatial mapping Visual positioning

Visual positioning uses pre-constructed spatial
maps and computer vision lo localize o device
within a mapped physical space.

Spotial mops are the core of the Immersal
platform. Maps are a machine-readable version
of the physical world used for visual positioning.

You can then use any device with a camerato

Multiple input devices ranging from mobile
add virtual content to a specific location where it

devices to maobile mopping systems con be

utilized in map creation process. will persist.
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Applying XR Technology in Business and Event Promotion

XR Kt @R B EEZEH

The presenter discussed how extended reality (XR) technologies, including virtual reality (VR), augmented reality (AR) and
mixed reality (MR), can make content more engaging and interactive for users. By merging the digital and physical worlds, XR
allows for immersive experiences that foster deeper engagement and memorable learning. Real-world simulations also facilitate
hands-on skill development.

Several industries were highlighted as being transformed by XR, such as entertainment, education, healthcare, retalil, event
promotion and more. In education, XR enables realistic simulations for skill-building. In events, it can power virtual previews and

maps to connect attendees. Museums are utilizing XR for interactive exhibits and immersive storytelling.

Benefits of XR include immersion, simulations, and customisation. It transports users and allows practice in virtual environments.

Content can also be personalized to individual needs.

Future trends may see XR integrated with Al, loT and web3 technologies. This could unlock new applications and smarter
environments while embracing decentralisation. Web3 enhances XR through features like ownership, monetisation and
interoperability of content.

While technical requirements, ethical issues, and accessibility challenges exist, XR is revolutionising interactions and experiences.

As the technology advances, it will continue shaping industries and dalily life by unlocking its incredible potential. Overall, the talk

highlighted the transformative impact of XR across multiple sectors through immersive and engaging experiences.

by Zaf Chow
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Applications of XR in Industries

Event Promotion Museum

XR enhances the retail Event organizers can use XR can transform the way

experience by enabling XR to create immersive visitors interact with

virtual try-on of products, event previews, exhibits.

virtual showrooms, and interactive maps, and

personalized shopping virtual event spaces that

experiences. enable attendees to
connect with each other

Virtual tours of historical
sites, immersive storytelling
experiences, and interactive
X exhibitions that bring

and the content in new and A z
e artifacts to life.
exciting ways.

meta-smart-glass

Applications of XR in Industries

Architecture/ Design Manufacturing Tourism
XR allows architects to XRisused in XR technologies offer
create immersive virtual manufacturing processes virtual tours, interactive
walkthroughs of buildings, to provide virtual training, travel experiences, and
enabling clients to simulate assembly lines, augmented reality guides,
experience spaces before and optimize production enhancing the way people
they are built. workflows. explore and learn about
destinations.
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Benefits of XR in Enhancing Experiences

Immersion and Engagement

XR provides a sense of presence,
transporting users to virtual realms
and enhancing engagement through Real-world Simulations
interactive elements. XR enables realistic simulations,
allowing users to practice skills, make
informed decisions, and prepare for
Personalization and real-world scenarios.

Customization

With XR, content can be tailored to
individual preferences, creating
personalized experiences and catering
to specific needs.




Advancementsin XR
Technology

Ongoing developments in XR
technology, including
improvernents in resolution,
interactivity, and haptic
feedback, will drive its
widespread adoption.

Integration with Al and loT

Integrating XR with artificial
intelligence and the Internet of
Things will unlock new
possibilities, enhancing our
daily lives and creating smarter
environments.

Unpacking Web3

Integration with Web3

Embracing blockchain
technology and Web3
capabilities, XR will enable
decentralization, creating new
business models and
empowering users.

Next evolution of the internet focused on decentralization and user control.

Utilizes blockchain technology for transparency, security, and decentralization.

Allows for peer-to-peer interactions, decentralized applications (dApps), and smart contracts.

Complementing Each Other:

o XR leverages Web3's decentralized nature for secure, peer-to-peer XR experiences.

Web3 enhances XR by enabling ownership, monetization, and interoperability of XR content.

Together, they create a more open, accessible, and user-centric ecosystem for immersive

experiences.

Use Cases of XR and
Web3 Integration

Virtual Art Marketplaces:

Artists can tokenize their XR art, ensuring
provenance and authenticity.

Decentralized marketplaces facilitate direct sales

and royalty payments to artists.

Immersive Social Experiences:

XR-powered social platforms with decentralized
identity and asset ownership.

iness and Event Promotion:

Web3 facilitates secure ticketing, event

sponsorship deals, and interactive event

experiences.




Potential for Growth and
Opportunities

New Monetization Models:
XR creators can monetize content through
tokenization and virtual assel sales
Web3 enables new revenue streams like
microtransactions, NFT sales, and decentralized
ad platforms.
Democratizing Opportunities:
Web3 democratizes access o XR technologies
and content creation tools.
Empowers a global community of creators, artists,
and developers to participate and benefit
Collaboration and Interoperability:
Integration of XR and Web3 promotes
collaboration among diverse stakeholders.
Standardization efforts o enhance interoperability

for seamless XR and Web3 experiences.

Challenges and
Limitations of XR

echnical Requirements

Advanced hardware and software demands, as
well as network capabilities, can be challenging
for widespread adoption.

Ethical Considerations

XR raises ethical concerns regarding privacy, data
security, and the potential for addiction or
psychological impact on users.

Accessibility Issues

Accessibility needs to be addressed to ensure XR
experiences are inclusive and available to
individuals with disabilities.

Conclusion

XR s revolutionizing the way we interact with digital
content, offering immersive and personalized
experiences.

As XR technology advances, it will continue to
transform industries and impact our daily lives.

Embrace the future of XR and unlock its incredible
potential.




Enabling Industry Towards Smartification
and Digitalization with XR technologies

Makoto Ito
Country Manager, Hong Kong, Macau, Taiwan and Japan, Regional Sales Director,
North Asia

RealWear, Inc

RealWear, Inc. is revolutionising industrial operations with its ergonomic, hands-free, voice-controlled head-mounted computers
that enhance worker productivity and safety. With a global reach spanning over 70,000 industrial clients, 200+ supported
devices, and 6,500+ optimised apps, RealWear's solutions are deployed across 66+ countries, supported by 400+ resellers
and 18 languages. The company addresses a vast market opportunity, targeting the 1.2 billion frontline workers to mitigate
significant industrial downtime losses. RealWear's innovative full-stack Assisted Reality solution integrates cloud, hardware, and
software, offering a seamless hands-free voice UX, powerful app ecosystem, and secure services. Its products, like the RealWear
Navigator 500 and HMT-1Z1, are certified for safety and exceed traditional tablet and smart glass capabilities. RealWear's
technology is adopted across various industries, showcasing its versatility and effectiveness in enhancing operational efficiency
and safety.

“Enabling Industry Towards Smartification
and Digitalization with XR Technologies"

D9 realwear

FREE YOUR HANDS.




“reality first, digital
second approach”

RealWear has revolutionized the connected worker world. An
ergonomically designed, hands-free, voice controlled, head
mounted computer, ensures that workers can maintain full
situational awareness, whilst connected, thus maximizing
productivity and without compromising on safety.

Past (Pre-Covid)

+ Significant OpEx budgeted on
routine / adhoc repairs and
maintenance

On-site troubleshoot scenarios
require extensive travel and usage
of man-hours resulting in potential
delayed hazard risk

Communication is sluggish and
decision-making is inconclusive

Present (2019 - 2023)

+ Utilization of HMDs in the workspace have
seen an increment in productivity and
reliability

« Solution is quick to deploy and configure,
achieving communication and immediate
diagnosis of issues

« Assisted Reality HMD allows for safety
practices in hazardous environments for
frontline workers
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Total cost of unplanned downtime § 163542000
HMT-1

Average langth of downtime reduction 9%
Revenue impact § 47543760

Future (Post-Covid)

+ Improvement and design of hardware
(Thermal Cameras, Borescope, etc) and
software applications that achieve
extensive functions in record time

+ Digitalization and automation to optimize
performance and enhance safety for global

frontline workers
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Thermal by FLIR

RealWear's Thermal Camera Module has been
developed with Thermal by FLIR = from the
world's leading manufacturer of infrared
products. The Thermal Camera Module offers
five modes including Teledyne FLIR's patented
MSX®, which adds visible light details to
thermal imaces for greater detail. Once you've
got your image, you can take thermography to
the next level with FLIR Themal Studio Suite.

Blend Image Modes (Low/High) MSX*"Ennhanced Image Mode

o sbae

Al/AR Inspection by Head Mount Device

@ ADAT

a—

Pre-flight check

360 Inspection on UH-1H

https:/fyoutu.be/FT7vAN-rcPU?si=SnFDCBkD9whI7 12M

Al/AR Inspection by Head Mount Device

hitps:/fyoutu.be/QSeKsT3LRuo?si=clpAwEkjLhJ3Xrmm




How mixed reality is opening a new era for all industries

Othman Chiheb
Mixed Reality Expert

The presenter presented an insightful exploration into the transformative impact of mixed reality (MR) across various
industries, with a particular focus on healthcare and business efficiency. Othman Chiheb, a Mixed Reality Expert with a decade
of experience and former EMEA Mixed Reality Lead at Microsoft, the speaker underscores MR's potential to revolutionise
traditional practices.

In the healthcare sector, MR is depicted as a game-changer, offering surgeons the ability to visualise complex 3D anatomical
structures, thereby enhancing surgical planning and reducing complications. The speaker highlights the HoloMedicine
Programme at NUHS and advanced surgical planning for procedures like liver transplants, demonstrating MR's practical

applications in the operating room.

How mixed reality is opening a new
era for all industries




Immersive technologies landscape
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XR Technology's Application in Vocational Education

& Development Trends

Vincent SU
Jiangxi KMAX Industrial Co., LTD

Vincent SU's comprehensive presentation from Jiangxi KMAX Industrial Co., LTD delves into the transformative application of
Extended Reality (XR) technology in vocational education. He provides a historical trajectory of VR technology, from its early
conceptualisation in the 1960s with devices like "SENSORAMA" to the significant advancements that led to modern VR devices

and the integration of Al.

The integration of VR with Al is presented as a pivotal development for the future of vocational education. The combination
of big data analytics and Al-driven personalization promises to enhance teaching modes, making education more accessible,
efficient, and tailored to individual needs.

Vincent SU's presentation paints a future where XR technology is an integral part of vocational education, offering innovative

solutions to traditional educational challenges and preparing students for the rapidly evolving digital economy.

XR Technology's

Application in Vocational Education &

Development Trends

Vincent SU from Jiangxi KMAX Industrial Co., LTD
October 17, 2023
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XR is recognized as the next generation of human-computer interaction platform!
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Scientific and technological progress is rapidly changing the world economy, society and
industry, and then influencing education from various angles.

The digitalization of schools has become
a remarkable feature of the future development of education
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The necessity of applying VR technology to Vocational Education

Spe(lalliy mnlalnmg super large, super complex or
high precision equipment
+ " Aviation, military industry, muchear power, chemical industry

p““i‘;‘l :‘;%"9 ;"’:I‘ ':‘II ‘:‘“‘“I“i“" of Simplify the complex and abstract knowledge points
Wp“ 9 ":"nw 3 AERN that slud-nl; can not easy to understand
High voltage R “  Construction of the h,eu..-l eystim, the synthesls of
.

Solve the blem that the teachi
equhlr;nnn:;: 1.—::“;““:. :::3 m easy The principle and process that cannot be directly
to bulld 3 observed In reality
“ " < Four-stroke werking principle of avtomebile engine and
s, e e the working principle of blast furnace reaction

Reduce the irreversible experimental training
process in reality
As in human / animal dissection

KMAX is applying VR technology widely to vocational education

Training teaching
Virtual

Teaching c Matesial Training Simulation

conter conter center Platiorm

China National Vocational Education Virtual
Simulation Demonstrative Training Base

Curricubam development,
Co constrisction and sharing
Practical 'g resource management
nyrtem,
service snd on job training
Collags corpar

Mhutti-terminal Cloud rendering Data and decision
spport service analysis service




Overview on the hardware and software

by creating the XR environment

B XR IS5 A RE (4 FNER (4 f i
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Dr Adrian Low provided an in-depth overview of the application of Extended Reality (XR) in creating therapeutic environments,
focusing on VR therapy projects developed by his team since 2021. XR, integrating both Virtual Reality (VR) and Augmented
Reality (AR), offers an immersive experience for various psychological treatments, including anxiety disorders, addiction,
depression, and more.

The presentation outlines the operation flow of VR therapy, from selecting a therapist and scheduling appointments to
connecting clients with virtual environments and recording data for Al analysis. It highlights the potential of XR in treating

dementia through scientific interventions, emphasising the importance of testing and a scientific model.

The benefits of XR therapy are numerous, such as enhanced immersion, personalised interventions, and increased accessibility
to mental health services. It also provides a safe and controlled environment for clients to practice coping strategies and offers a
platform for therapist training and supervision.

However, the presentation also acknowledges the limitations of XR therapy, including the initial cost of technology, user comfort
and safety concerns, technical limitations, ethical considerations, challenges in establishing therapeutic relationships, and the
need for more research to support its efficacy.

Dr Low concludes by inviting further inquiries into this groundbreaking approach to mental health treatment, hinting at the vast
possibilities that XR technology brings to the field of psychotherapy.

Al XRER BERYRE (A sk -8R

Overview on the hardware and
software by creating the XR

environment




XR (Extended Reality) —

Collective term applied to immersive experiences
incorporating varying degrees of digital and real information

-! 4
| \
— A T
User views static digital User interacts with User is immersed in
information or visual responsive virtual an interactive,
elements integrated into elements integrated into digitally-generated
the real environment the real environment environment

Source: GAO. | GAO-22-105541
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Attention training

Type 0 messcge

Ak for subjecthve orrety

1. Select the 2. Receive client’s
therapist appointment

4. Conneclto virtual
environment and real therapist




o
Ultra-rapid, generating rebenue. and training-free

brain imaging processing platform
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Our Greatest
Service For You

a much better diagnesis. The)
archived for 20 yea our ultra-secure DPO (Data
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The Problem

Doctors and individuals alike lack a
common easy-to-use method to
measure the impact actions have
on the aging process.

Invasive Incomplete Inaccessible
Existing measurements No devices on the market The future of medicine

from blood panels are measure a suite of should empower
invasive and require functional markers of individuals to monitor their

professionals. aging. aging health at home.

The world’s leading functional age testing and monitoring
platform: The AgeMeter Functional Age Test App

We measure valuable functional
biomarkers that decline with age.

Auditory & visual reaction time, highest

audible pitch, memory, lung capacity, muscle movement
speed, coordination, arterial

stiffness, HRV, visual accommodation, ...

Rarely measured by physicians due to lack of
methods and equipment to do so ... but now they can

Not a Medical Device, Does not require FDA approval




Measure & Reverse Functional Age

Here is how it works

* Self- .dEdt t fke fl.l Ct. l AGEMETER FUNCTIONAL ADE
agingbiomarkers. o [ 53

* Precision of results improves as mouan<en TEST scone
AgeMeter Clould Data s
with ever¥ anonymously uploaded
test result.

* A functional age score is estimated,
along with biomarker percentiles.

+ Al Data-driven aging-reversal guide
for users that leverages both
patented in-house & leading 3rd
party aging interventions.

Competition

AgeMeter has potential for collaboration with competition by validating
whether you actually function at the age indicated by their methods.
We already have shared relationships with some of the competition.

Markers & Attributes AgeMeter Tally TruAge  MyDNAAge  Inside Tracker Humanity
Functional (Physical Abilities) A

Biological 0 G o o o
DNA methylation: Epigenetic Clock (6} (G o] o
Blood: Blood components that age (o) o)
Blood: Immune components that age (@]

All Digital - Far less expensive A
Immediate digital results (no lab tests) A
Noninvasive: No blood or saliva A
Audio & video guidance (self-guiding) A




QUALIA LIFE - AGEMETER™ PILOT
STUDY
STUDY BACKGROUND

branded as Eternus

about 7-9 am with a glass ¢
fallowed by two day: where no capsules would be
lia was taken following this
rind. Participants

THE RESULTS

The results suggest that supplementation with Qualia Life may support cognitive and physiclogical functional
performance in several areas that typically worsen with aging.

Some Important Changes in AgeMeter Test After 8 Weeks Were:

25% improvement in working memory* (p = 0.04; effect size = 0.4)

9% improvement in highest tone heard* (p = 0.01; effect size = 0.4)
13% improvement in speed of response to sounds* (p - 0.02; effect size = -0.85)
14% improvement in speed of acting on a decision® (p = 0.11; effect size = .0.53)

Benefits of XR THERAPY:

.

Enhanced Immersion: XR technology, which combines virtual reality (VR) and
augmented reality (AR), can create highly immersive and realistic therapeutic
environments. This immersion can help individuals feel more engaged and
connected to the therapeutic experience, leading to a deeper level of exploration
and understanding.

Exposure Therapy: XR psychotherapy can be particularly effective in exposure
therapy, where individuals are gradually exposed to anxiety-inducing situations in a
controlled and safe environment. XR can simulate these situations with high fidelity,
allowing therapists to guide clients through a variety of scenarios and help them
confront and manage their fears or anxieties.

Increased Accessibility: XR psychotherapy has the potential to increase accessibility
to mental health services. It can overcome barriers such as geographical limitations,
transportation issues, or physical disabilities by providing therapy in a virtual
environment. This can make therapy more accessible and convenient for indiv

who may have difficulty accessing traditional in-person sessions.




Seminar on XR Technologies Enabling Manufacturing

Industry Smartification and Digitalization
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Deputy Director
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Discovering NVIDIA Omniverse and Omniverse XR

Dr Charles Cheung
Deputy Director | NVIDIA Al Technology Center

The speaker offered an extensive look into NVIDIA's Omniverse platform and its Extended Reality (XR) features. He highlights
the transformative potential of the Industrial Metaverse across various scales, from individual products to entire planetary

systems.

Industrial enterprises are accelerating their digitalization efforts, and NVIDIA Omniverse plays a key role in this transition by
unifying the entire product lifecycle with OpenUSD. This platform streamlines processes from the initial concept and design

phase, through manufacturing, and onto marketing and advertising.

The presentation identifies several challenges in current 3D workflows, such as siloed data, legacy infrastructure, incompatible
tools, and disconnected teams. These issues can lead to increased costs, waste, slow decision-making, and reduced quality and

output. To counter these, there is a demand for digital twins, unified digitalization, full fidelity XR, and generative Al.

NVIDIA Omniverse is introduced as a platform that enables the development of industrial digitalization applications on
OpenUSD, covering areas like robotics, scientific digital twins, autonomous vehicles, 3D design, Al avatars, and synthetic data
generation. The platform includes foundational components and applications such as USD Composer, DRIVE Sim, Isaac Sim,
Replicator, and USD-GDN Publisher, which operate on NVIDIA RTX-enabled systems.

<ZNVIDIA

Discovering NVIDIAOmniverse and
Omniverse XR

Dr Charles Cheung, Denuty Director | NVIDIA Al Technalogy Center




Industrial Metaverse Opportunities Exist at Every Scale
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Foundational Platform Components
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AdvancedTools and Technologies
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Incorporating Non-Geometric Data into Omniverse

Building 30 Data Non-Geometric Data Comibined USDMode
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AdvancedTools and Technologies

Omniverse Kit & Kit Extensions
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Bringingin Physics Datain Omniverse
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ConnectYourToolsWith OpenUSD and Omniverse
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Saving Time and MoneyWith Omniverse & OpenUSD

100x reduction in asset update time
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NVIDIA Omniverse Enterprise in M&E Previz
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Seminar on XR Technologies Enabling Computer Game
Industry Smartification and Advancement
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XR Technologies Enabling Computer Game Industry
Smartification and Advancement

Edward Tay
Associate Professor, United Nations (UNITAR)

Associate Professor Edward Tay's presentation, titled "XR Technologies Enabling Computer Game Industry Smartification and
Advancement," explores the transformative impact of Extended Reality (XR) on the gaming industry. The presentation begins
by introducing Tay's extensive background in investment, innovation and technology, highlighting his roles as an ambassador

and board member in various technological and esports organisations.

The core of the presentation delves into the evolution of immersive experiences, emphasising how XR technologies break
down barriers, foster creativity and enable new narratives in gaming. Tay identifies key use cases for XR in the industry, such
as business-to-business (B2B) experiences, the rise of the Metaverse, new game development opportunities, improved
user experiences and hybrid/virtual events. Each use case showcases how XR can enhance engagement, collaboration and

interaction within gaming environments.

Tay examines the role of gamification in XR gaming, discussing how it makes games more accessible and interactive. He
highlights the significant marketing potential of XR, which allows brands to create emotional connections with consumers
through immersive experiences. Additionally, XR technologies are shown to revolutionise employee engagement and customer

interaction by providing innovative training methods and enhancing the purchasing decision process.

Advancement.

Assoc Professor Edward Tay
United Nations (UNITAR) 2




EXTENDED REALITY

Real Life

Introduction

Top use cases for XR in the gaming industry today.
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Beyond Boundaries: Unleashing Business Opportunities
in XR and the Metaverse Frontier

Evelyn Chou
HTC ASIA PACIFIC PRODUCT MANAGER

The speaker delivered an in-depth exploration of the innovative solutions and opportunities presented by HTC in the realms
of Extended Reality (XR) and the Metaverse. Highlighting HTC's global recognition with over 180 awards, the presentation
underscores the company's commitment to excellence and innovation, particularly in the field of Mixed Reality (MR) solutions.

HTC's offerings are elaborated upon across various categories, including hardware, software and services. Key hardware
features include enterprise-grade functionalities, hygiene solutions and full-body tracking capabilities. The software suite
encompasses VIVEPORT, VIVE Location-Based Software Suite and VIVE Business Store, supporting both consumer and
enterprise content platforms. Emphasis is placed on secure data management, with ISO 27701 certification ensuring privacy

and security.

The speaker also discussed the advanced tracking accuracy and low latency of VIVE XR Elite Motion Capture and VIVE Ultimate
Tracker. HTC's solutions are designed to provide a seamless and scalable experience, accommodating large-scale deployments
of up to 300 head-mounted displays (HMDs).

At the core of HTC's strategy lies the VIVERSE platform, a comprehensive toolkit for the Metaverse creation and interaction.
VIVERSE supports diverse applications, ranging from virtual work activities and client engagement to advertising, marketing
and education. Key partnerships with entities like Chivas Regal, ELLE, and mobile operators in the Middle East are highlighted,
showcasing the platform's broad appeal and applicability.

hTc
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Scale up user rotation N >

LBE Hybrid Mode
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Co-location made easy

Map Sharing
Multiple users. One map.
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With map sharing, all HMDs can have the same location reference - — —
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Marker-Based Location Sharing
Simple. Accurate. Instant.

Services & customization

LBE Environment Setup Support Customization
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HTC's Vive Focus 3 has a new, far-out mission: astronaut mental health
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Smooth Experience Every Step of the Way
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Seminar on XR Technologies Enabling Retail Industry
Smartification and Digitalization
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4U Technology company introduction & Digital Human
& Virtual Studio
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4U Tech is a company with extensive industry experience, serving a diverse clientele across multiple application scenarios. The
speaker emphasises the company's commitment to driving innovation through its four major solutions:

Real-time Digital Human Product System: This system offers consumer-level, entry-level and professional-level solutions for
digital human-driven scenarios, ranging from live broadcasts to film and television production. It aims to provide high-quality,

efficient and cost-effective solutions to meet various user needs.

Al Digital Human: This includes artificial intelligence (Al) interactive digital humans and fast short video recording solutions.
The Al interactive digital humans support real-time conversation and low-cost rapid deployment, while the artificial intelligence

generated content (AIGC) fast short video recording simplifies the video production process significantly.

Virtual Production: This is recognised as a leading platform for virtual production, this solution leverages cutting-edge technology

to enhance digital content creation.

Meta Avatar Show (MAS): This is positioned as a social display platform within the digital human universe, MAS allows users,

companies and celebrities to possess exclusive avatars, facilitating immersive experiences in the Metaverse.
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Virtual fitting with realtime Al face transplant
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I'he Value and Scenanos of Al Applications in the Retail Industry
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The speaker explored the significant potential of Extended Reality (XR) technologies in revolutionizing the retail industry. It

outlines the various ways XR can enhance customer experiences, streamline operations, and provide innovative solutions for

retailers.

The Opportunities for XR in Retail

Mr. Max Dawes
Chief Operation Officer, Zappar

® zappar

The Opportunities for XR in Retail

Agenda

1.  OwurLearnings - The TIP and 5 C's Methodology

2. Why XR for retail?

3. The opportunities for XR in retail right now
Virtual Try-On & Product Visualisation
Augmenting Your Shopper Marketing Promotions
Rewards & Loyalty
Training teams and Development
Remote Assistance
Accessibility

1 Q&A




A brief introduction to Zappar

EREATIVE STUBIG

The Creative Consultancy

Strategy

Creative

Design & Development
Production & QA
Ongoing management

® zapworks

The Platform

No code

Low code
Developer SDKs
Data analytics
Training
Computer vision

What we've learned so far...

¥

The affordable and scalable XR headset
solution
Offering immersive smartphone powered

VRIAR
E*Es
[
® H
T

Fully 6DoF atjust $80.
e

(B zapbox

The Hardware

%; 7apvision
The Accessibility Solution

Enhancing QR to make product packaging
accessible to everyone.

CONTEXT CONTROL
‘I COMMS
CONTENT CTA

Why retailers need to be considering XR..

10,8;

95% 70%
Increase in visual Uplift in memory
attention encoding
{Newro Iraight! [Neuro bsight

& 1]

64% 250%

Increase in conversionratein products
using 3D modelsin AR compared to
thosenot
IShapity)

Of leading consumer brands are
investinginimmersive

experiences
[Acerture)

-

45%
Higher attention

than TV oronline
[Neuro Insight)

£
&)

100M
Consumers shopping with
ARonlineand in-stores
Deloitte]




XR is now an

expected part of the

buyer journey

71% 78%

Say ARs & fun way

9

Asthe technology evolves, it will
revolutionize our lives and will become
as significant of a technology shift as
the web or mobile was to society,
changing how we view and interact
with the world around us

Allan Cook Digital Reality Business Leader Dedoitte
Digital

”»

The conversion rates that we've seen
have surprised us, as a result we're
doubling-down on AR experiences to
drive eCommerce

Robert Trisfus EVP of Brand & Customer Engagement
Gueel

XR is making real
impact within large
organizations

75%

Busness leaders
plan 1o use XR of
Vitby 2034

42%  94%

' ki i Tighe ot
0 increase ther st
in

interactng, with
products that have
AR PRI

Opportunity 1: Virtual-Try On & Product Visualisation

Increased engagement
Increased time on site

)
o/

svnsam

Tripled website engagement

Doubled conversion

LOREAL

Reduced product returns by 20%

Increased online sales by 35%

D Y




Opportunity 2: Augmenting your
shopper marketing promotions

-

@ A

countdown

Opportunity 3: Rewards schemes,

redemption and collectibles

Opportunity 4: Revolutionise In-Store

Experience

s to the app

m cards were scanned

nearly

population

47% of consumers
say immersive
technologies make
them feel connected
with products.

96% Redemption Rate of
Vouchers

average dwell times of
over 2minutes 30
seconds

66% of consumers want
physical stores to offer
more AR experiences.

Chance to partner with
brands and sponsors and
create character driven
narratives.

Build your digital real
estate.



XR doesn'’t only impact customer journey when we speak
about the ‘opportunity for XR in retail’

Opportunity 5: How is XR used for Learning and Development?

AR is a highly effective sub-set of micro learning that can be the most effective due to heightened
engagement and memory recall.

Microlearning experiences are typically delivered at the user's own time and location, on thedevices they
use most, (their mobile phones and tablets). Experiences tend to be completed in less than 10 minutes and
can be easily integrated into a person's busy work schedule.

XR brings these experiences to life vs any other more flat media such as print or video:

Meet and greets / employee onboarding

Dangerous environment watch outs / health and safety

Recreations of environments that would otherwise be expensive

3D visualisations of products / concepts or spaces

Soft skills training / roleplay

Branching scenarios that enhance and re-energise existing learning actively rather than passively

?

" e 0 0 00

Trainee and Employee Development Examples

.




A Training Experience built by Zappar

Scan this code with your mobile device
camera or any QR code reader to try the
augmented reality experience.

Q ?

MOTOROLA

Opportunity 6: Remote Assistance

45% increase in first
time fixed rates
(Teamviewer)

Enhanced Customer
Satisfaction

Cost & Sustainability
Gains

Opportunity 7: Tackling accessibility on product packaging

3w1bio

e o

GET TOUGH ||
ON STAINS
S e

15mm code

NEW PERSIL 31N
1 CAPSULES,
NOW IN A
PLASTIC-FREE
BOX*



If you have a QR code on pack why not make it accessible?

Our solution could not be easier to implement and scale.

One AQR code on product packaging.
Accessible to everyone, everywhere.

r4.4:10) ¢

MIXED* P Forbes

Summary
You need to be thinking about your spatial strategy today
Well executed XR campaigns drive taps, trips and transactions
XR can also help drive more sustainable practice

It extends beyond just the customer journey and can impact every
area of the business function

XR can drive societal impact and tackle accessibility




Seminar on XR Technologies Enabling Construction and

Engineering Industries Smartification and Digitalization
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Digital Twin / Building Information
Modeling

-~ Digital Twin / BIM in Infrastructure
& Cities

" Digital Twin / BIM in Infrastructure
& Cities
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 Digital Twin / BIM in Infrastructure
' & Cities

Metaverse Events & Parties

Metaverse. GameFi. Entertainment




R 2 B R

Metaverse. GameFi. Entertainment

Metaverse. GameFi. Entertainment

Metaverse. GameFi. Entertainment




g,

Educational Training and Simulation




Lifelike Brilliance
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News & Media

Real-time Interactive Digital Human




Ultra-realistic Digital Avatar

Digital Employees

\J Real-time Interactive Digital
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Empower a full life-cycle manadgementing

collaboration
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THE DIGITAL TWIN MODEL

Vartenance
Physical Asset Hesicey Digital Twin
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Construction & Engineering
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A gigantic collaboration activity
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Compatibility
dilemma
between

content &

Android IOS
console

Fluturated
network
connection

High-fidelity
content to be
access by low
compute power

console

HEM 3D XR Streaming-as-a-Service

MEER Solution!
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GPU Server
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Opreation Commandt

mage #nd Sound Captere Hresmng

achieves real-time, dynamic, ultra-fine-grained ESIEEEERITEEEE-TEELETLELE .
Architecting a unified EENNECEEIEECIFTEN, promote flexiblity, efficiency &
cost optimization. :

Endpoint Device
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v Lark XR Client Universal Access
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Based on the underlying [EEEITNITT, the universal-terminal access
archieves hosting and access of / @/ B /IZ on a single platform.

Network Transimission

s EEmIRI

W/ Lark XR Network Transmission

. Receiver feedback

Raw image 1 Audiovisual
data packets

Macroblock .

motien snaed Receiver status

Bitrate allocator - Qok-aware congestion controller

Sender status | Target sending rate
Target encoding bitrate -

Sender controller

To cope with requirements of [Wultra-low latencyp
It solves the challenging problems such as [EESAEELTTEY, EEECECER,
network jitterjilbandwidth change] :

in range of tens of k ~ hundreds of m to achieve dynamic
(TS SRS o tion-To-Photon latency <30ms




LarkXR PaaS Architecture
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The Topological architecture
linking the whole wvalue-cycle as a whole

Cloud Severs
(or On-premises
Servers)

3D / XR Software / Platform
by Paraverse’'s Client

Paraverse -

Lark XR full-chain
3D Interactive Streaming
support platform

Users on-site or remote

LarkXR (agile client terminals)

Computation & Network Architecture
channelling the user terminal and the cloud (or on-premises mini-cloud)
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Seminar on Applying XR Technologies to Empower
Healthcare Industry Smartification and Digitalization
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Healthcare application in XR technologies
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Al+VR Psychotherapy

Al x VR
Psychotherapy

VR
Rehibition
Training
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¥ Radiance
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¥ Radiance

Diagnoses of patients Common Mental Disorder Clinics 2019

Panic disorderagonasnobis
. 320W

Deressive Drnorer
21548
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Menth Health Service:

The number of public sector psychiatrists
per 100,000 people was 4.8 for Hong Kong,
vs 8.59 for similar high-income countries.

With less than 400 psychiatric doctors, Hong
Kong had half the number recommended by
the WHO for our population size.
Furthermore, patients' wait time to see a
psychiatrist is more than 2 years, and each
appointment lasts on average only 6-8
minutes 3,
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VRMEAR %4 VR Psychotherapy System
AEEBE AETE PublicSector Trial Scheme (PSTS)

EEEARNRTHSEELMNTISTHERBESAYUR  AACESBEOEGLER
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To test the feasibility of the research results at the community level and to follow
up on the effectiveness of the trial, we will launch a public sector trial programme
in collaboration with the Mental Health Association of Hong Kong and the
Christian Family Service Centre to provide free VR psychotherapy services to
individuals in need.

MIHBRE—F SABSERI-cHEBVRLELMER  HFH150-40052H
HREEREEENALEE -

The programme is expected to last for one year and each person will receive 4-6

sessions of free VR psychological therapy, will benefit 150-400 people suffering
from mental health problems.

BESARASF . RALBEIEMNOEHBAPSLIEBVRUEERRKFEN
ETER BRRsslEsMBnEEL RR R ERnmEEsRs - .

By cooperating with universities, we also expect that relevant psychological
counseling departments can use the VR psychotherapy system as an educational
tool to improve students' awareness of emotional disorders and learn related
emotional control skills.

¥ Radiance

¥ Radiance
- —

Al x VR i)
IBAB ARG
- RRLEE

-
AT ESHSE
=mE

\ %

Mﬁ%rt\ﬂﬁiﬂ

The Mental Health Association of Hong Kong
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- Al - Speech Emotion Recognition &% 15 #&# 5I(SER)

Communication is central to human society, and HERE MNEUEIIELL  MEERREE
speech is one of the most important media. A HYAE 2 — o fREEA ERVIREL » B—aF
single sentence might have multiple meanings TEEEZTEET « & iREERR

based on different emotions. In this research, 7 6fE =B e 8% - FE - FE -

speech emotions neutral, happy, angry, sad, fear, B
disgust and surprise will be investigated to
recognized.

HAPPY SADNESS m
DISGUST ANGER NEUTRAL
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¥ Radiance Models Prediction Performance
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Confusion Matrix

B . ] 12 163 “ n o . &
E.. The accuracy of 7 emotions recognized

are also evenly distributed and achieved
g. " om0 M . n " ' 000 about 95.5 % accuracy in average.
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Accuracy  Precision  Recall  Fiscor
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Al x VR DB E A4 - RS

Overview of the VR Psychotherapy- Menuin Lobby Scene
—BVRLEER - KEIBRPHIINGER

« {1 fEDepression

« LB AESocial Anxiety

(A5 BEAERARY) R RIE
Anxiety related to
Separation

« BBAE Autism

« FF#EMindfulness
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The Crying Child -Depressive Symptoms
RiE - AR

BMEETheory Base 2 2 Embodying Compassion: A Virtual Reality Paradigm for

1. BEBHESelf-Compassion/ BRI MEE Overcoming Excessive Self-Criticism
Compassion-focused Therapy

B - Caroline ). Fabconer', Mel Slater™”, Altor Rovira®, John A. King', Paul Gilbert’, Angus Antley’,

« BEAEBEFABNSESTIHRAEMNEEE Chris R Brawin'*
HFTME) Lotacn 10 - e
Facilitating and cultivating self-c ion in et i
clinical populations is helpful in lmprowng their
well-being

+ IRAASCTESEMNRSEEATANEE
EEnBEER  AEERhsSEENNERSTER
TIVRiEMEES M ERER
Directly encouraging self-compassionate feelings
can be difficult for some patients who feel they
do not deserve compassion or find it stimulates
aversive memories; using VR therapy could
improve the situation

2. WEHHAREENREEVREEEN SINRER
Ba A PNaETERRMeEEN
Previous research has proved that VR therapy can
benefit the depression group, reducing their self-
criticism while increasing self-compassion

Yrediance  The Crying Child
RNz - BRBINEEARMABFIRETIVRIAE

ZESE—SSESNRAT RN [ ERERBETMET  BEOFHHNA TETOER, SH=EEFR
ERRRNERSN £ (2% SEzEAnnnsE)

: The players will be provided with generic sentences that correspond to
The players will become three essential stages for giving a compassionate response (validation,
accustomed to the virtual redirection of attention and memory activation)
environment and their virtual _ .
bodies with the help of a series of fESEE TR STt ELeF

guidance | They will be instructed to memorize the sentences as best they can




Tidie  The Crying Child

RUNEZ - RAINEERIABFPRERETRIVRIG R

NERERBENNRERSENTHOFRERINKE
The players will give compassionate responses to the crying girl

AERREAH "ETHNOE, N=ERR  LESDERMEAEEAREEML
The girl is first crying into her hands, but as the players finish the third stage of the
compassionate response, she will stop crying and smile happily

2“4 The Crying Child

KN Z - RAINEERIAZFFIERETRIVRIGRE

[ EEBHZEHRAEN N2 TETHEM,

EERGESBANRINSE  1EES The players will reexperience their compassionate response
TREZENSH from their new perspective as the girl
s Psayens it smibadied sithe E-RASERCARMENTALS  ATREETEREY
body of the child and become B
accustomed to the child's body with the There will be a real-time replay of their original adult avatar
help of a series of guidance delivering compassion, which includes the replay of their

| own voice

¥ Radiance The crying child

RN - RBIEERRABFFRRETAIVRIAR

AlATIREE)EST A MBI Al Speech Emotion Recognition

—HEEANNERSNE - SHSRAMEEHENNREICERRHHBERERZRMNVROEARSR - AMRRE .
BRFHZINEFHLESREONOER - AERNERILERIPERFNESPRALOPNES  REZRSEE
AL -

Asimple and effective speech emotion recognition algorithm based on multi-feature and multi-languages fusion has
been applied in the VR psychotherapy scenario designed for depressive clients. Specifically, when the players giving
compassionate response to the crying child, the implemented model can accurately recognize players' emotions from
their voices and then present the proportion of each type of emotion.




Al VR DIBABRS - AEER

Rock, paper, scissor—Autistic Symptoms
BEE -8MAER B EETheory Base

1. 18RI EA :
i. ARAETIEREELRACMERENLTED
i. BREREFERIRSAENER
ii. FZEMEBEFEMAROERNE

Studies have stated that (a) games can be adopted in therapy
sessions to enhance autistic children’ s abilities in social interaction,
(b) individuals with ASD have difficulties in detecting lie, and (c) many
individuals with ASD struggle with emotion regulation impairments

2. B2f212#EBody Scanning

« BEREEGCESSIENFNAEMRE  mMERTHESTEABESHEAEE
& MREARSENER  AENURECTERETE  pESERES
BE
Losing a game can cause negative emotions in the players, and by
having body scanning practice in the game, the players can learnto
regulate emotions, know how to calm themselves and accept the fact
that there will be winners and losers as long as there is a game.

o EEMIENRESEE  OANIAENIESBIES
Their metacognitive skills may be improved after repeated trials of
body scanning

¥ Radiance

ERGSESNBLMED  NPC D . N, = )
il s BEBRRN J [ AREERESANTSEGE =
EEAmE-AEneNRen BRI RN
NPC Anna will introduce the rule

of the game to the players The players will click on the button
to start playing once they’ ve
understood the game rule and are
| ready to play

The players will be ina
playground and be invited by
NPC Ben to play the rock, paper,
scissor game

Tradiance - Rock, paper, scissor
BE1R - BEBBERMABFIRETVRIAR

@
NPCEES T8 5 R, o Hik NPCRES T EFR— g . - h
FRREAR-EFRSHN—E BRALTZ=@FHZ ABTMOMRNAS - FE NPC®
NPC Ben will call out “Rock NPC Anna will form one of the
Pl ‘ three hand signals as well Two NPCs' reactions depend on
paper,scissor” and then the who is the winner of the present

players need to choose one of

the three hand signals 3 .mund
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Rock, paper, scissor

B8R - RABRERMABFRETAVRIAER

[
RENRREE | TXGE— %5 SMEESRETE RREEE RERBRLOBEER . HENPC |
EETETERRESE il ] FETENREM
After playing four rounds of the . . :
game, the players will have the The players will have another two Two NPCs' reactions depend on

rounds of the game after body

body scanning practice with a scanning

series of guidance

¥ Radiance
- —

Rock, paper, scissor

. who is the winner of the game

B8R - RAEBRERNAZGRETRIVRIA

Rock, paper, scissor-Autistic Symptoms

aE -aMER
We havedesigned “tricky HBRT . NPCESHREREELHG |
rounds” to elicit varied B BtEE LFSLERRNTSR

emotions from children

Wrong Hint: NPC Anna will tell the
player what she is going to throw,
but she will not actually throw the

. object she said

BEFRTEENBEET  BWENPCEE

EMEhREER T
THER . LiNeBaamR

/N BENEEES and she will actually throw the

object she said

Correct Hint: NPC Anna will tell the
player what she is going to throw,

[ ERBT: NPCREFRREELH
@ B MRS R RFEINTES

T FENRRE mERRRREFRERHEATRE

Two NPCs' reactions depend on the
winner of the present round; there is a
slight difference between the response in
the tricky round and the usual round of
the game

¥ Radiance Rockll paperII SCiSSOf

wd & —

B1831% - RABBERMAFPREETRIVRIGH

WRNPCHESR - BERS BT —RAE
NPCEERREEEER

If NPC Anna wins, then she will receive one
sticker

I | NPC Annawill encourage the player

-9

),

[ MRRER  EERRANPCASBE—FRHE

NPCERATRERN—8

If both player and NPC Anna throw the same
object, it' s a tie, then player and NPC Anna
will each receive a sticker

NPC Ben will invite player to have one more

| round

[ MRTRES  RITRS B —REAE

NPCERFRERE

If the player wins, then the player receives
one sticker

NPC Annawill clap her hands and praise the

| player




¥ Radiance

#E i TR EERR
W EETheory Base

Al x VR DR R4 - 8BS =R

MTR —Social Anxiety Symptoms

1. ©2H{TAMSZCognitive Behavioral Therapy (CBT)

« HHAFRRINEFATHRRNSAREDTZ  EMAREHANTRERA
Helping people learn to identify and then change the automatic negative thoughts that contribute to phobic
reactions, resulting in changes in corresponding behaviors and reactions

2. |MMEExposure Therapy

o EEAFARART  CEEXNET-EXENER . EAMAE 'ER" EHARCHDENSHEZP
In this form of therapy, psychologists create a safe environment in which to expose individuals to the things they

fear and avoid.

3. MRV|RERVRVCBTILIEHBCBTE "HAANREMAR, hEEREY
Research has found VR-CBT to be more effective than normal CBT with in wio expos

¥ Radiance

- MTR #5ith# - RELRKRBEMRBIATFFTRETRIVRIGRE

RERSELATFEREVRLERR
Kayleef)— %558

The players will be in Taizi
station and listen to a series of
guidance from VR psychologist

avlee
4

DREETERERE ‘RuEE 2
i = 4
The players need to click on the FRSEFIMEFHRMEIR

“start practicing” buttonwhen they

are ready The players will stand before the

door and wait for the train to
FREKayleef)ETH » RRBEQE \ ._arrwe
M

After listening to Kaylee' s
instructions, the plavers will walk

[ MTR 8l - BAETRERERNABENVRAR

TREAME

The players will walk into the
train

mRENASE P UEFFEEMNES

The players will get off the train

The players will stand on the train
| once they' ve arrived

until they arrive at the destination
station

EEENENE RETE ‘
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= MTR#EHHE - RAEHLRKRBAERBIARFFARETAIVRIGE

15 58 ME FE B2 B Difficulty Level Setting
o—— ANETIP- —— RPS

| P« px/ERATLURNRESREBNMEE  FEREET
. HNER FEERAR :
TalkngUrithone LevdLaush . ;ﬁg/\m
[y . — Il FERAREZRNER
weuwe [ . RRREELAEEN
somTow o g The player/admin can set the difficulty level in
T advance; the number of passengers, the distance
speciaL &l None - between the player and passengers, and the number
| e \ of stations that the player needs to take varied on the
\ basis of the preset difficulty level

The players/admin is able to customize the difficulty level, Flixﬁﬁliﬂﬁluﬁﬂé ERMNE . BTRETAHLE

they are allowed to set (a) the number of ordinary . FIEGTRER

passengers and special passengers, (b) the ethnicity of I EEEENWE

ordinary passengers, (c) the distance between the player . RREEE AR

and the passengers, (d)the speed of the train, and (e) the V. gﬁ!ﬁgﬁﬁﬁﬁgﬂﬁz\ﬂ‘

particular behavior of special passengers (including calling V. SERESRENSETR (185 A% THew. &
phone, laughing aloud, coughing constantly, making eye REERSER ARITEME )

contact with the player, rushing by the players)

T MTR #5588 - BAEHRERERABFRHVRAE

| self Setting

Level 2

Level 1

I AIXVR DBRBE RS - AESS

The Emigration Story — Anxiety Related to Separation

WIMEIEE - (RS BAERARY ) AREIE

EREETheory Base
1. #HwABNarrative Therapy

o ERITRHLEENE  HOEENAECESRCLBRAELLETEEEAHEANEE  EMRIERESEETY
MFHARANEINE  BRtASHERCHEREENMARESERMAMAL
By the means of allowing players to experience the immigrant story, it ‘s expected to assist players to examine their
thoughts show up in the scene and the impact of these thoughts, resulting ininspiring players to reconstruct their
personal life stories, avoid them from internalizing problems while enhancing their confidence in dealing with
separation problems

2. A S MWEmotion Awareness
o VRERARNARBIIUERETHTRARZIPNES
WR therapist helps players identify and understand their emotions in specific situations

+ BWEE SRPOVLELRASTEERGRERBTEZECHE:  ESRXMIECHSHEL  EEARRE
SEBEERATHRNNS - ERNEEARRERGAZECHR2ENHE  ¢RNREERERESEMLRN

B

Specifically, the VR therapist in the scene keeps encouraging players to think their thoughts when being in the
situation; she asks them to focus on their physical change while letting them try to define certain emotions. Sucha
process makes players increasingly aware of their emotions towards separation, which helps them go through the
difficulties of separation faster
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The Emigration Story — Anxiety Related to Separation

WAV - (B BAERARY ) REIE

7 g T,

( EREEERI-GWBNESENE. ey ——
HtATRISCEREPHEEDW BEDRXREIE 7ie S
L The players will be in the living

The players will first listen to a short i

self-introduction in the voice of a

granny, making them aware that they

are going to be in the role of the

ny -

YRadiance  The Emigration Story — Anxiety Related to Separation

WEIEL S — (B BEAERARY ) FREIE

[ ERRFHAR  RFESFRRENSRERLBRIMER
After having eye contact will the son, the son will tell the players that
he is about to immigrate to Canada with his wife and daughter

ARGERERENET ZMHE
The player will listen to the conversation between the son and the

| granny

HEaRER  RESESREA

The players will be in the house after the conversation

VRIEiE MET Kaylee #5185 X » thMEILIEEERESCHAE TG
BRE-EBNEENEZAE
VR therapist Kaylee will inform players this is where they can
observe their emotions and reactions toward the fact that son is

g going to immigrate

YRadiance  The Emigration Story — Anxiety Related to Separation

IR AV - (B BEAERARY ) FRISIE

mEREALIEEAED [ BREGHEN—FA—BEHMNSR | [ BEILIEEAER 3
The players canwalk The TV will play the scene of granny’ s family The players canwalk around the
around the house eating together house

mERGLIERETHRESR MERBEVRLEEMETIKayleef] —&FERTE GRILERETRREFHEM
The players can follow the mECHESR The players can follow the
instruction and click on The players will recall their feelings with a instruction and click on the

the TV . series of guidance from VR therapist Kaylee ), '\ son’ s roomdoor J
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The Emigration Story — Anxiety Related to Separation

WAV S - (B EEAHRARY ) REIE

DFOILEIRFHERAH SERONEEETRENNESRD
The players can see the son’ s room L+ it
The player can choose to
DREEVRULELEMKayleed) —2FER TEBECHES reexperience the previous four
The players will recall their feelings with a series of guidance from scenes or to experience the next
VR therapist Kaylee scene
¥ Radiance

Al x VR ILVEBREBE R4 - AaBE=

The Island Beach - Relaxation
»’J\Q‘ﬂ?ﬂ E[ﬂ B8 ETheory Base

o DRAVREEESEARINSOHERET —EEN . #1E. 7
2. @it - BENAE
The immersive virtual reality mental relaxation game provides
an effective, convenient, controllable, personalized, self-service
method for relaxing the mind and body

. EEW;EE
Eﬁﬂ‘iﬁ&"iﬂ BFETLED R IERE - ELUE0E

(28 5

2. Eﬁiﬁﬁﬁmﬁﬁ“ﬁﬁ’i{iﬁﬁi?ﬁﬁﬂEB"ﬂ%#ﬁ -3
miEERteTs

3. BERIETERES  NESERSUENROUREES

Previous research has demonstrated that (a) playing relaxing
video game not only decrease aggression but also increase
prosocial behaviour, (b) People who played a relaxing video
game showed an elevated positive mood state afterwards,
which in turn facilitated helping behavior, and (c) compared to a
non-immersive environment, the effect of psychological
relaxation in an immersive environment is much better

¥ Radiance

ww Thelsland Beach - VR Therapy Designed for Relaxation
NS F - BEFEMERETAVRIE

« FEESRT  GEXREARNEEETMR : BREDRES
HFRSRUNSARNRS
In this scenario, the players have no specific task to
complete; we encourage players to explore the scene freely
and get an authentic experience

. ES.!EE!'? mEaI :

1. HSED:;

2. FSiEHE.,E“

3. Eiﬁ;!?ﬂﬂ.ﬂ ' EESIEE!??;  RERULRPAIEE
REBLAE

In this scenario, players are able to (a) walk around
randomly, (b) pick up the shells on the beach, and (c) use
the menu to take photos, change the background music,
change the time on the beach, enjoy the sunrise and sunset
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NEL# - BEFEMRETAVRA

Al x VR DRG R R 4 - AFIER

The Mindfulness Beach — Mindfulness

AL - sHRal
iR E#Theory Base

HﬁigﬁﬂﬁiﬂﬂﬂmaiﬁﬁgHﬂﬂﬁ’el’ﬂlﬂ:ﬂ!ﬁ&?ﬂﬁﬂ%ﬁﬁﬁﬁ#
mEm

Research admitted that immersive virtual reality-enhanced mindfulness
may prove especially effective for a wide range of clinical interventions
where traditional mindfulness is currently proving valuable.

ERESHEERN  BERESN®REEIAERAEFSENOETER
o EENE - R - B - KR - Al - WS - 56 - B0E - BT
# - SIEEMERTEHETA

Accumulating evidence demonstrated that mindfulness-based
interventions are effective for improving many biopsychosocial
conditions, including depression, anxiety, stress, insomnia, addiction,
psychosis, pain, hypertension, weight control, cancer-related symptoms
and prosocial behaviors

AR AVRARENFREEMENS AEMME - BINEHEMAE - ROE
HUREEZIBNER

According to the majority of the studies, VR-supported mindfulness
guarantees increasing relaxation self-efficacy, reducing mind wandering,
and preserving attention resources.

¥ Radiance

The Mindfulness Beach — VR Therapy Designed for Mindfulness
BBV - REBMERETIVRIGE

FEERRT  RFEILEmRR=-#TERERENN
. ErH L RNEEEARTes

In this scenario, players can freely experience three
different durations and types of mindfulness and practice
on the beach following the guidance audios

HHELAS R RO AT . Eﬁlﬂﬂiﬂlﬁi—ﬂd

1. mERLEERS

2. EER WEE&E&!"‘% '

3. 1ﬁﬁaﬁﬂ§§@-iﬁ“ﬂAB"$!%ﬁE
Compared with traditional mindfulness, players are able to
(a) immerse themselves in the scene of the beach, (b) turn
on/turn off/change the background music at any time, and
(c) receive their biclogical data after the mindfulness
practice.




7radiance The Mindfulness Beach — VR Therapy Designed for Mindfulness
RELH - REEBMRTVRIERE

The Mindfulness Beach -Mindfulness IEZi0 ¥ - F2

=#iiF 2% &8 The Three Mindfulness Practices

1. [E2FHEMindful Breathing . [ 2. EESEGratitude Practicing
o JEERERE - AEAMEENISHRE :g}‘ « ERGFXOEOREECEANENZGENNA

Breathing exercises train players to directly Gratitude practicing encourages players to reflect

consciously regulate internal bodily states; the good things and people that are worthy of gratitude
s FEIRAZE=E£ESE . SHER . JEE"EE in their daily lives;

ETHERA o EEFROLEERESHE BEOEMNHTZEEARE.

Having only a few steps tofollow, the breathing DiFESREEOEN

exercise is easy to master and can be applied in Itimproves sleep quality, boosts mental and social well-

daily life at any time \ being, and trains self-regulation skills

.5‘4\

~
S i#lEBody Scanning rox]
EXmMREMPTENNER  AESHESRBEISUOEMEG  KFEIPNEEDE RE ECHEN ﬁ‘;ﬁ)
Players are instructed to concentrate on their breathing before shifting their awareness to other body areas, 8
"scanning” their bodies from head to feet or from feet to head;

o ELEED . EHERLH - FRFHGEESHNESHAFEENER . MRS0  AELERBSTIENROEENS

During this process, players are encouraged to observe and accept the sensations they experience openly and
nonjudgmentally and gently bring attention back to their body if distracted /

madince The Mindfulness Beach — VR Therapy Designed for Mindfulness
BELE - REEMRTIVRIAR

S N\
\.‘ _ 4I| l.x =

GXJLESERSE  BRSE LRESESNSE

mETLME/AREREE The players canvolume up/down the background
The players can turn on/off the background music music, ambient sounds, and voice navigation
ERILENEESSE mRECEESEANEETETHESR
The players can change the background music as The players will experience mindfulness with the
they like . guidance of voice navigation
v . _ Assessment Before Therapy  JEMY ISP IMES ML
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Lredienee Alx VR DIBREBEZRGK - RFED
ﬁiﬂﬁﬂiﬂi‘nﬁﬂfﬁ Resolve Problems and Create Values
HFIRAI x VROEAB R G123 7T A ARNEBITAR
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VR g4 %4t VR Rehabilitation Training System

Q

®

m TS - M - HRV
: v | (BREEBWENK

*)

€0,
€

EERVRUEERRET - RPEMEVREEINS AL -

RANRGEN TVRERIENESEDRMERN - ERSE
HigW  REES . BFRAFNBERED - ZRWERTE
FEARE . SRIBHES -

Using the VR similar therapy Architecture, we are also
developing a VR Rehabilitation Training System.

VR visualization and full-body motion tracking. It is
immersive and responsive which facilitates user’ s body
movement.
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Scene

VR Technology Rehabilitation System 11:08

Scene

EBHMHEE Hong Kong Market

BETTY Interacting point

Connected device : 0 >

Market

Settings
Training Settings Customize Scene
U v
Obstacle interval Enter/Choose Time Walking route  Route 1
. L
None 6 Min Reverse route
Step sensitivity Hide Characters
Normal High Highest . L]
g. < L Start Touch points (@)
Nm—
120 192 168 3 111
¥ Radiance pre ar
-_— VRER1E R B 5T A
VR Rehabilitation Training and Assessment
B RS B e
wai-
] BB S OK) 8RR #ia B8 BN T8 BN S8 BN
AR m 1 N ] I 185 65 481K TO2 rmes
L)
2 _ I\_y
" A AAKE ¥ e R =a &,
LE3 b
A B o D E F o
L& 8 asEs =8  TUER R TN
2 AN . & am 0 | Sk
] 2. RS - ERCODRIEREFEIOER
— = i« ESTLisnscEans  s@+ 3L NIEEREST Salece23E
2. Training results summarized and
1 BalEsy csEeR ) \EEERE T Start training. The animation in the scenes generated in excel format.
HENSwE . 28 changes according to the user’s activity.

Enter the user data in the system before
training, select training duration and
preferred scene.

Users may earn points during the training,
full of fun.
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VR Rehabilitati raining System

1LIERE TS AEFHEARE  JIFMGE  BEBETOA
e KREILNELEROYIRER -

Input users’ personal data (i.e. name, age) before the training starts.
The software measures the training data (e.g. angle of shoulder
movement) by following the movements of the characters on the

[T TR I screen.

ENERO TGRS n: -

2. JIBEs . JIFER
Z&TILIENFE RS IE
HE  GE @&
HEES -

Training report: instant
access to training data
after training,
including pre- and
post-training data
comparisons.

¥ Radiance

—— AIXVRIDMEEBERMK -EEEIE

EEIEHIBER VR Therapy Control and Monitoring

B, PE— mALREREA
@  mEERSREE AR = = - [l 2sk= . HRVEDES
peddiplailof A 3 Patient’ s datafrom
Real time Streaming, see biofeedback sensor
what patient is seeing and
what is happening in VR

scene — ] .
2 i
g _ ggiaﬁmﬁﬁﬁ,\,ag
Control the event and flow b) N Automated reports
of the sc ’ ) " generationand storage
— T
¥ Radiance

— AIXVRILOEAREZRE - EEEE
FMEELER VR Therapy Admin Portal
o 0. ©

ERBIREEINEES
Scene setting control and monitoring

EEEMERAENSAER . EREE ) ) )
Web-based real streaming of video and audio, no installation
required

#EES@WEMBIE Therapy Scenarios Selection
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Speech Emotion Recognition
EEnan

HEE-BEE R LERIANHEESS  BERANAKEGRNEENEE -
Speaking involved over 100 muscles and supported by a large network of brain region and somatosensory.

EEAMNSESEAEREZEEOMANES  BENBREREREESREZEMNTLAE (RRAS
EEREHERTERE  ESEE BES/) ENSSLRER  LEAES)

Speech express emotions directly and symptoms are often difficult to hide (i.e depressed person tend to
have lower pitch, monotonous speech, low sound intensity, more hesitation, stuttering and whispering)
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6 emotions: anger, disgust, fear, happy, neutral and sad will be recognized through Artificial Intelligence Algorithm.
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4 Convolution Layers: The layers have 256, 128,
128 and 64 filters respectively. The Convolution
Layers, interspersed with activation functions,
RelU to form a ConvNet

Max Pooling, Batch Normalization & Dropout are
used

Dense: Fully connected operations on the input,

1# layer: 32 units + ReLU

20 Jayer: 7 units + SoftMax
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The accuracy of 7 emotions: anger,
Fom disgust, fear, happy, neutral, sad and
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The accuracy rate achieve up to 94% in Cantonese and 95% in Mandarin and English.

Emotion Accuracies

Total speech files processed: 828
Total speech files successfully recognized: 780
Overall accuracy: 94.20%

a4

Z Accuracy by esotion:

= Emotion | Accuracy | Processed | Recognized

3 happy | 94.96 % | 139 | 132

4 sad | 92.88 x| 180 | 13
angry | 100.00 X | 120 | 120
disgust | 93.57 X | 140 | 11
fear | 91.43 X | 140 | 128
neutral | 100.00 x| 13 | 139
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- — What is Al x VR Psychotherapy

* Thisis a product that Intmnlsy@m‘aoloc\r and traditional psychotherapy to help solve common mental health
problems by offering a wide rangé of immersive therapy scenarios, the system help clients face and learn to deal with their
of stressor thereb d
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= Specifically, we have trained and developed a simple and effective Al Sg h Ei ion Recognition Algoritt which is built
based on multi-feature and multi-language fusion. The model has been proven to have 95% accuracy and is utilized in our
system. It can accurately identify six types of emotions in the user's voice, showing the proportion of each emotion, making it
easier for the admin to analyze the user’s situation.
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* Psychological institutions and social workers could offer professional

therapy to individuals with mild to mod of mental
illness

* Reduce costs and lighten the issue of lacking professional mental health
support

* Provide a more innovative, effective, and cost-effective treatment

rate, and blood pressure in real-time during treatment

Application scope of Al x VR psychotherapy system

* Depression * Social Anxiety Disorder
*  Autism Spectrum Disorders * Anxiety Related to Separation
* General people who want to

relieve stress

Advantages of Al x VR Psychotherapy System

* Able to detect clients' heart rate variability (HRV), heart rate, respiratory
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Al Speech
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Through the Al Speech EmctiocheeiogniftiGn * VR psychotherapy system can accurately identify six types of

emotions in the user's voice
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The accuracy of Al algorithms on the market
is generally around 80%. However, what we
developed and trained has a high accuracy of
94% in Cantonese emotion recognition and
95% in Mandarin and English emotion —
i —

recognition.

S — Al x VR Psychotherapy System —
Backstage Management

s Admin Control Panel @

Real Time Streaming

Monitor Physiological Data

See what patient is seeing  — __— Including heart rate, blood pressure,
and what is happening ‘- respiratory rate, and HRV

in VR scene -]
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Scene Control — Automated Report

Control the event and B = A icall and store

flow of the scene

clients’ treatment reports
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The chances and challenge by applying AR / VR
technology in healthcare industry

SPi#EA Guo Xiaocong
FERHLEXEE Algorithm Director
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