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The way we interact with the digital world is about to transform, thanks to the novel concept 

called ‘Spatial Computing.’ This whitepaper aims to provide a comprehensive overview of this 

emerging technology and its potential applications. Spatial computing is a rapidly expanding 

technological concept that utilizes digital technology to generate and collaborate with spatial 

data, enabling more efficient and effective ways of engaging with actual locations and producing 

more immersive and interactive digital experiences. 

This whitepaper highlights the numerous and diverse uses of spatial computing, from immersive 

gaming experiences to virtual reality surgical simulators. However, before it can become a 

conventional technology, several critical issues must be resolved. There are concerns about 

privacy and security and the need for better user-friendly interfaces that interact with the digital 

world naturally and simply for end users. 

In addition, the whitepaper provides business leaders, experts, and other stakeholders with a 

thorough understanding of spatial computing, including its advantages, complexities, and use 

cases. It explores different aspects, including its distinct characteristics, necessary technology 

stacks, strategies, and best practices for implementation across various business fields. It also 

includes insights and worldwide market data to provide a reference for enterprises looking to 

deploy spatial computing and get the most out of their investments. Overall this point of view 

will be an invaluable resource for anyone wishing to learn more about the potential applications 

of spatial computing and how businesses might benefit from them.

https://crystal.ltimindtree.com/
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Introduction02
Spatial computing describes the seamless integration of digital content and the physical world, 

creating an immersive and interactive environment. This technology uses a combination of 

Augmented Reality (AR), Virtual Reality (VR), Mixed Reality (MR), and other technologies to create 

a spatial computing platform. Spatial computing enables the users to interact with digital content 

more naturally and intuitively, using gestures, voice commands, and other input forms. 

Simon Greenwold, an MIT researcher, coined the term "Spatial Computing" in 2003. Spatial 

computing uses a 3D environment as the primary computing platform rather than the traditional 

2D Graphical User Interface (GUI). This environment can be a virtual or augmented reality, where 

the user can interact with digital objects and information in a 3D space. It allows for natural and 

intuitive interaction, such as gestures, body language, and spatial awareness. These interfaces are 

designed to be human-like and can naturally interact with the world around them instead of 

using a mouse and a keyboard.

Data gathering, pre-processing, data interrelation and normalization, data interpolation, data 

analysis, and visualization collectively comprise the complex workflow of spatial computing. A 

high-level spatial computing process workflow comprises six steps, as shown below:
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• Collect raw data from various sources such as 
satellite imagery, GPS, and sensors.

• Ensures proper data format prior to analysis

• Identify missing and incomplete data that require 
interpolation. 

• Put the unprocessed data into a linear structure.

• Scale the data to a particular range or normalize the 
data using z-scores 

• Filled linear data in the place of missing data to ensure input 
is continuous and usable for analysis.

• Analyze linear data using techniques like clustering, 
classification, and regression.

• Creating 3D representations highlighting traits.

• Apply data visualization strategies to make the data 
gathered from the analysis into a more comprehensible and 
insightful  format

Analysis
5

4

3

2

1

6

Data Collection

Pre-Processing

Normalization

Interpolation

Visualization

Figure.1: Spatial computing workflow diagram
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Key challenges03
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Some of the factors affecting the adoption of Spatial Computing by IT executives are listed 

below: 

1. Cost of developing robust and affordable computing hardware and more natural and 

intuitive human-computer interfaces.

2. Lack of standardization to create and deploy solutions compatible with different hardware 

and software platforms.

3. Cybersecurity and data privacy concerns due to the collection and storing of sensitive 

data.

4. Intellectual Property management to ensure protection and maximize the value of their 

technology.

5. A high cost is associated with building spatial experiences like high-quality 3D material. 

However, as AI and ML technologies develop, the price of creating 3D content will eventually 

decline.

6. Limited standards for accurate representation of data and lack of guidelines for algorithms

Technological advancements the devices would become much cheaper and easily accessible. 

With increased penetration of digital content and devices, there would be a greater need for 

spatial computing techniques and algorithms.
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Technology insights04
Technology Building Blocks

The building blocks of spatial computing organized into different layers work together to create 

intelligent systems that can interact with the physical world. These layers are:

• Network and Edge 
Computing

• Security

• I/O Devices (Headsets, Depth 
Cameras, etc.)

• Human-Computer Interface

Application 
Layer

Infrastructure Layer

• Content Management & Data 
Analytics

• Data Storage

• Content Distribution Network

• Software Development

• Creating Interface and 
Interaction with Hardware

Data & Distribution  
Layer

Experience Layer

Figure 2: Building blocks of spatial computing

All these layers work together to create a complete spatial computing system that interacts with 

the physical world in intelligent and interactive ways. Each layer is crucial to the system's overall 

functionality, and they must work together seamlessly to provide a smooth and intuitive user 

experience. 

The layering approach enables developers and engineers to focus on specific aspects of the 

system and to optimize each layer for its function. Spatial computing is a field that involves the 

integration of various technologies and concepts to enable the creation of intelligent and 

interactive systems that can interact with the physical world. The building blocks of spatial 

computing include -

• I/O Devices: They are devices and equipment required for spatial computing, such as VR and 

AR headsets, depth cameras, motion sensors, and other specialized hardware. 

• Software: These are software platforms and tools required for creating and running 3D 

environments, such as Geographic Information System (GIS), 3D modeling software, and 

physics simulation software. 

• Human-computer interfaces:  They are methods and technologies used for input and 

interaction, such as gestures, voice recognition, and brain-computer interfaces. 

• Network and edge computing: These are network infrastructure and cloud-based 

resources required for handling the data and the processing power needed for spatial 

computing.

• Data and analytics: This includes data management and analytics platforms required for 

collecting, storing, and analyzing the data generated by spatial computing.

• Security:  The measures required to secure data and devices and protect them against 

unauthorized access or tampering, which is essential to secure sensitive data.

• Integration: It is the capability to integrate spatial computing technology with existing 

systems and technologies, such as Enterprise Resource Planning (ERP) systems, Customer 

Relationship Management (CRM) systems, and other relevant data sources.

Some encouraging statistics: 

• By 2030, spatial computing applications that can precisely locate and map 3D movements will 

become ubiquitous. These applications will improve operations and maximize interactions 

between humans, machines, objects, and working environments. 

• By 2030, manufacturers can improve their IIoT capabilities owing to spatial computing, which 

adds motion awareness to the analytical mix. They will advance from occasionally optimizing 

specific operations to continuously optimizing the entire factory.

• As per sources, by 2026, the second and third iterations of spatial computing glasses will 

arrive, creating a more pervasive metaverse experience connected to the physical world.
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Market insights05
Market potential

Spatial computing technology is a rapidly growing market, driven by the increased demand for 

immersive experiences, data-driven decision-making, IoT, and 5G. Various gaming, healthcare, and 

manufacturing applications use these features. Here is a snippet showcasing the key highlights of the 

current spatial computing market: 

The most common industry for Spatial Computing is video gaming, they demand 
high quality graphic experiences. Relevant talent also exists in Gaming industry.

Huge Presence In Gaming Industry

R&D required for development of advanced algorithms for analyzing, 
interpreting and storing spatial data.

R&D Needed For Developing New Algorithms

The current devices in the market are costly, and have large form factor, 
and have limited performance.

High Cost Of Devices

Rapid Advances In The Technology Catalysts
AR is now a mature technology as per Gartner, others are also rapidly 
advancing, like LiDAR, and 5G which is now available for consumer use.

~$4 
bn

~66%
Enterprise adoption 
in AR though 2026 
– McKinsey

2X
Increase in patents 
from 2018 to 2021 
– McKinsey

Venture capital 
investments made 
in this space in 

2021 – McKinsey
Gesture -based Computing Aiding Growth
The increasing adoption of Gesture - based computing is aiding the market 
growth by opening several applications and opportunities.

Figure 3: Technology insights-current state

Spatial computing is an amalgamation of technologies such as VR, AR, Metaverse, Digital Twins, and 

3D mapping and modelling, among other types of digital representation of physical locations. The 

market potential for these related technologies is substantial and growing. Various factors 

contributing to the growth include:

1. Increased demand for immersive digital experiences

2. Advancements in hardware and software

3. A growing interest in the use of spatial computing for various applications across various industries
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Use cases06
1.  Remote collaboration and accessibility

Spatial computing can transform various 

industries, including healthcare, 

manufacturing, and education. In healthcare, 

it could eliminate the need for physical visits, 

enabling virtual consultations and treatments 

and the virtual participation of international 

experts in appointments. It could also allow 

surgeons to virtually guide their colleagues in 

performing surgeries on patients thousands 

of miles away.

2.  Surgical procedures

Surgeons may perform procedures combining 

haptic capabilities, bespoke 3D-printed 

surgical instruments, and hands-free digital 

models. The surgical team might virtually 

gather around a 3D digital twin of the 

patient's heart before starting the procedure.

3.  Education

Remote accessibility in education can help 

with online learning, and spatial computing 

can provide students with immersive and 

engaging learning experiences. Through the 

remote accessibility feature, spatial 

computing can aid with remote monitoring 

and management of production lines in 

manufacturing. The retail industry leverages 

AR and VR technologies to provide virtual 

shopping experiences.

 

4.  Digital twins 

Spatial computing enables the creation of 

digital twins or digital replicas of large-scale 

assets such as construction projects. Digital 

twins help to simulate and test construction 

projects, which reduces costs and errors. The 

technology allows for optimization in 3D 

simulations, leading to faster project 

turnaround times.

A good example is Saudi Arabia, where, for 

their proposed futuristic city, NEOM, they are 

creating a 3D digital twin metaverse 

platform. Avatars that enable simultaneous 

presence in the physical and digital worlds, 

matching user profiles to foster interaction, 

gamified experiences, instant language 

translation, and integrated cryptocurrency 

and NFT digital asset platforms are some of 

the platform's key features.

5.  Generative AI 

Generative AI is a powerful tool used in 

spatial computing to create realistic 3D 

models, textures, and environments and 

generate the assets used in 3D virtual spaces. 

For example, training Generative Adversarial 

Networks and Variational Auto Encoders on 

large datasets of real-world 3D models, 

textures, and environments helps generate 

new, realistic assets. 

Various applications can use these generated 

assets, like virtual and augmented reality, 

video games, and architecture visualization. 

Spatial computing is crucial in Generative AI 

because it enables the development of AI 

systems that can interact with the physical 

world in real time and generate spatially 

relevant outputs. Following are some 

important aspects of spatial computing used 

in generative AI.

Content generation: Spatial Computing, in 

conjunction with Generative AI, can generate 

3D material for AR and VR applications, 

resulting in immersive and interactive digital 

experiences.

Real-time simulation: Generative AI models 

can produce real-time simulations using 

spatial computing to represent the system's 

behavior dynamically for decision-making and 

analysis.

Interactive design: Interactive design tools, 

developed using spatial computing, use 

Generative AI to build designs depending on 

the user's preferences and limitations.

Personalized user experience: Creating 

unique and engaging digital experiences 

tailored per user preferences and habits is 

possible using generative AI and Spatial 

Computing.
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6.  Smart spaces

Smart Spaces, a spatial computing 

application, leverages this technology to 

create an interactive and responsive physical 

environment. In a smart space, for instance, 

sensors and AI might collect environmental 

data, such as lighting levels, temperature, 

and occupancy, and then utilize this data to 

make real-time environmental adjustments. 

A smart space, for example, may 

automatically adapt the lighting and 

temperature per the user's preferences.

Spatial computing lays the groundwork for 

smart spaces by enabling the production of 

digital twins and other interactive 

technologies. These technologies facilitate a 

smart space to create a responsive and 

data-driven environment. The following are 

some essential decisive factors for the 

implementation of spatial computing within 

smart spaces:

Interaction of related technologies: 

Smart environments can integrate AR, VR, 

and MR technologies to improve the user 

experience. Smart environments allow users 

to engage with digital information in new 

and fascinating ways in the actual world.

Sensor networks: The data from the smart 

spaces collected using sensor networks 

support decision-making. It can boost energy 

efficiency, track occupancy, and enhance 

safety.

Context-aware applications: Contextual 

information such as location, time, and user 

behavior helps construct context-aware 

applications that adapt to the environment 

and user demands in smart environments.
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The market potential of spatial computing is expected to rise positively owing to the growing demand 

for its associated technologies. Spatial computing has the ability to change the way people interact 

with technology and their surroundings. It can improve consumer experiences, increase efficiency, and 

present new opportunities for firms in a variety of industries. The market for spatial computing is 

expected to expand rapidly in the coming years, owing to the usage of Augmented Reality (AR) and 

Virtual Reality (VR) technologies, the proliferation of IoT devices, and the development of 5G networks. 

As a result, businesses that invest in spatial computing are more likely to profit from the rising market 

demand and acquire a competitive advantage.

The global  digital twin market  size is 

expected to reach USD 144.77 Billion at a 

steady CAGR of 39.5% in 2030.

https://www.emergenresearch.com/indu

stry-report/digital-twin-market

The Global Metaverse Market Was Valued At USD 

51.69 Billion In 2022 And It Is Estimated To 

Surpass Around USD 1.3 Trillion By 2030 With A 

Registered CAGR Of 44.5% During The Forecast 

Period 2023 To 2030

https://www.globenewswire.com/Tracker?data=82PYayjZQLb6uaTw7CYD-8mUvGdd8NLXHM3OIFXGM1sDup230Hvnvi_LsoYqgkP5AdqmuolROjlh134kT-yV3CDhZoK2FJydm_Yq2Fw_-aGQfn8rromd93qe601v4KVv_744jBX_QlDN659KAN5HsmIuMJWMqCWkyPZCkWROvQI=

According to  Goldman Sachs, the combined 

industry reaching a value of USD 80 billion a 

year ($35 billion software and $45 billion 

hardware) by 2025, the potential of AR/VR tech 

is extremely diverse

http://www.goldmansachs.com/our-thinking/pages/virtual-and-augmented-reality-report.html

The Cloud Computing market size was evaluated to 

be USD 368.97 billion in 2021. It is anticipated to 

experience significant growth at a CAGR of about 

15.7% from 2022 to 2030

Global 3D Mapping and Modelling market is 

projected to witness the growth at a CAGR of 

21.75% during the forecast period to reach a total 

market size of US$17.292 billion by 2023

https://www.knowledgehut.com/blog/cloud-computing/cloud-computing-market-size#what-is-the-cloud-computing-market-size

https://www.businesswire.com/news/home/20180912005573/en/17.29-Bn-3D-Mapping-and-Modeling-Market---Global-Forecasts-from-2018-to-2023---ResearchAndMarkets.com

Figure 4: Market potential of related technologies

©LTIMindtree | Privileged and Confidential 2023 13

Digital Twins

Metaverse

AR+VR+MR

Cloud 
Computing

3D Mapping 
and Modelling



Geographical Analysis

• The HoloLens project by Microsoft, 
a mixed reality headset

• The Meta 2 project by Meta, a 
holographic computer

• The Project Tango by Google, uses 
computer vision & sensor tech to 
facilitate mobile devices 
understand and navigate the 
physical world.

• The Oculus Quest project by 
Oculus, a standalone VR headset 
for fully immersive digital content 
interaction.

• The Magic Leap project by Magic 
Leap, a mixed reality

• The Metaverse project by Unity 
Technologies, a virtual world 
platform that allows users to 
create and interact with digital 
content in a shared environment.

• The Realsense project by Intel

• The ARKit project by Apple, a set 
of tools for developers to create 
augmented reality apps for iOS 
devices.

• The Hololens 2 project by 
Microsoft

• The VR for Education project by 
the University of Cape Town

• The VR in Agriculture project by 
the International Institute of 
Tropical Agriculture, which aims 
to use VR technology to improve 
agricultural productivity and 
sustainability.

• The VR in Health Care project by 
the Ghana Health Service,

• The VR in Construction project 
by the National Building 
Research Organization of South 
Africa, which aims to use VR 
technology to improve the 
planning, design, and 
construction of buildings and 
infrastructure

• The VR in Construction project by 
the Universidad de Chile

• The VR in Health Care project by 
the Fundación Cardioinfantil in 
Colombia

• The VR in Tourism project by the 
Brazilian Tourism Board

• The VR for Education project by 
the Universidad de la República in 
Uruguay

• The VR in Agriculture project by 
the Universidad de la Frontera in 
Chile, which aims to use VR 
technology to improve 
agricultural productivity and 
sustainability

North America Europe Asia-Pacific
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The spatial computing market is expected to witness significant growth in the upcoming years 

owing to the widespread deployment of enabling technologies, including AR & VR. North 

America, Europe, and Asia-Pacific are three regions where the industry is anticipated to expand, 

each having its potential and challenges. 

• The ViARproject by Fraunhofer, 
which is focused on developing a 
VR platform for use in the 
industrial and manufacturing 
sectors

• The VRTogether project by EU, 
which is focused on using VR to 
enhance social interactions and 
communication.

• The VR2Market project by EU, 
which is aimed at supporting the 
development and 
commercialization of VR 
applications and technologies.

• The Virtual Interactive Museum 
project by Abu Dhabi’s Tourism 
Development & Investment 
Company

• The Virtual Heritage project by 
Qatar Museums 

• The VR & AR in Health Care 
project by Dubai Health 
Authority

• The VR Lab by University of 
Bahrain, which focuses on 
researching and developing 
virtual reality technology for 
various applications.

• The VR in Construction project 
by the Ministry of Municipality 
and Environment of Qatar, which 
aims to use VR technology to 
improve the planning, design, 
and construction of buildings 
and infrastructure.

• The Metaverse project by 
Tencent, which is a virtual world 
platform that allows users to 
create and interact with digital 
content in a shared environment.

• The V-Sido project by Softbank 
Robotics, which is a robot control 
system that uses virtual reality 
technology to allow users to 
control robots remotely.

• The XRSpatial project by Alibaba, 
which is focused on developing 
spatial computing technology for 
use in retail, entertainment, and 
other industries.

South America Middle East & Africa Africa

Spatial computing is gaining a lot of traction in North America, especially in the US. However, Asia’s market, including 

China and Japan, is also aiming for more indigenous and innovative solutions like AR and VR, of which spatial 

computing is an extension. More pilot runs and experiments are being conducted in the US. However, China is also 

finding its way into various sectors where spatial computing and other related technologies can be deployed.

Table 1: Geographical developlement of spatial computing
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Key technology drivers07
Some specific drivers accelerate the growth and innovation of spatial computing. They expand the 

horizon of possibilities and opportunities for organizations and individuals and drive the adoption 

and advancement of this technology.

Advancements in AR, VR, and MR Hardware

Spatial Computing enhances AR, VR, and MR hardware through factors like: 

Interactivity: The need for new forms of interaction, like voice commands and hand gestures, 

has propelled the demand for new hardware devices. Spatial computing supports these devices 

and offers a foundation for immersive experiences. Head-mounted displays, hand-held 

controllers, sensors, and peripherals are some devices that allow users to interact with virtual 

objects and settings in several ways. By enabling people to interact with virtual content more 

intuitively and engagingly, spatial computing can allow new forms of communication.

Need for high processing power: The more powerful the hardware, the more immersive and 

responsive the virtual experience. It lets users interact with virtual objects and environments more 

naturally and intuitively. VR and MR devices often require high-end Graphics Processing Units 

(GPUs) and fast processors to offer real-time, smooth, realistic graphics. High computing power 

enables these devices to handle complicated algorithms, such as hand tracking and body 

tracking, essential for a natural and seamless experience. In this regard, the ability to analyze and 

render massive volumes of data in real time is a critical component in spatial computing when 

integrated with AR, VR, and MR devices.

Broad adoption of 5G network: Spatial Computing is inextricably associated with developing 

5G networks since 5G provides the infrastructure required to deliver high-bandwidth, low-latency 

spatial computing experiences. 5G networks have quicker data transfer speeds and lower latency 

than the earlier cellular networks. It allows smoother and more responsive AR, VR, and MR 

experiences, thereby boosting spatial computing, which requires 5G to support high bandwidth 

and low latency.

Booming industries of gaming and healthcare

Spatial Computing, including VR and AR, is being used in the gaming industry to offer more 

immersive and engaging gaming experiences. These virtual representations generate digital twins 

of real-world surroundings via spatial computing technologies such as AR, VR, and MR. VR and 

AR can transport gamers into virtual worlds, giving them a sense of presence and involvement, 

that traditional gaming cannot. 

In healthcare, spatial computing technologies such as VR and AR improve patient care and 

medical education. VR can be used to deliver therapy to patients and to imitate surgical 

procedures, allowing doctors to practice and enhance their skills. AR can superimpose digital 

information in the real world, allow doctors and nurses to access patient information and medical 

imaging in real time, and provide virtual assistance and instructions to patients.
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immersive and engaging gaming experiences. These virtual representations generate digital twins 

of real-world surroundings via spatial computing technologies such as AR, VR, and MR. VR and 

AR can transport gamers into virtual worlds, giving them a sense of presence and involvement, 

that traditional gaming cannot. 

In healthcare, spatial computing technologies such as VR and AR improve patient care and 

medical education. VR can be used to deliver therapy to patients and to imitate surgical 

procedures, allowing doctors to practice and enhance their skills. AR can superimpose digital 

information in the real world, allow doctors and nurses to access patient information and medical 

imaging in real time, and provide virtual assistance and instructions to patients.

The increasing demand for an enhanced experience in human-machine interaction will boost the demand for spatial 

computing. Spatial computing can unlock significant productivity by streamlining workflows and interactions 

between people, objects, and machines. For instance, logistics and supply chain settings stand to gain substantially 

from this technology.
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Key technology adoption 
opportunities

08
The topic of spatial computing has numerous prospects for technological and market expansion. 

Among the significant opportunities are:

Sensor technology advancements

The development of more modern sensors, such as Lidar and RGB-D cameras, can capture more 

precise and detailed spatial data to increase the performance of spatial computing applications.

Increased usage of cloud and edge computing

This allows processing massive volumes of spatial data, improving the performance of spatial 

computing applications. These applications can readily interface with other digital technologies, 

such as AI and IoT, leveraging cloud and edge computing, resulting in smoother and integrated 

experiences. 

Growing need for smart cities and smart buildings

Developing smart buildings, smart transportation, and smart energy systems involves integrating 

multiple technologies such as IoT, big data, and cloud computing. There is potential for growth in 

the spatial computing market. Moreover, spatial computing technologies enable real-time data 

collection and analysis in smart cities and smart buildings, giving vital insights for decision-making 

and continuous improvement.

Autonomous Vehicles

Spatial Computing is a critical technology for developing autonomous cars since it allows the 

vehicle to recognize and interact with its surroundings. Advanced navigation systems are required 

for AVs to map their environment and make judgments in real-time accurately. Lidar and 3D 

mapping are two spatial computing technologies that can help develop these navigation systems.
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Conclusion09
Spatial computing has the potential to transform how organizations interact with customers, 

employees, and surroundings. However, it presents challenges such as adoption, standardization, 

and data privacy and security. When deploying spatial computing, organizations can face poor 

integration, lack of software optimization, inadequate hardware, insufficient network 

infrastructure, and ignoring compatibility issues. Hence, the successful deployment of spatial 

computing requires a comprehensive approach. 

It means investing in appropriate hardware, optimizing software, integrating with existing 

systems, ensuring sufficient network infrastructure, and addressing compatibility issues. 

Organizations that overcome all the associated challenges and follow the right strategy can 

benefit from improved customer engagement, enhanced productivity, new revenue streams, and 

©LTIMindtree | Privileged and Confidential 2023 19



Abhijeet Gundewar
Specialist, GTO

Abhijeet is a Techno Management professional with 9+ years of experience spanning 
multiple roles and domains in managing consulting, business development, and lifecycle 

management for Fortune 500 Companies. In LTIMindtree, he works as a Technology 
Evangelist hunting for new-age technologies, creating PoVs around them, chalking out 
strategies to convert the concepts into service offerings, and supporting in incubating 

and industrializing the offerings to a larger scale.

Authors10
Bharat Trivedi
Principal Architect, GTO

With 20+ years of experience, Bharat is a product developer by heart, he has been 
instrumental in introducing high tech in areas like Retail Banking, Capital Markets, 
Online Trading and the Regulatory Space. His unique way of looking at technology 
makes him an able mentor the to the aspiring.

Chitrang Negi
Specialist, GTO

Chitrang is currently supporting the Quantum Technology incubation initiative. 
He is engaged in creating business cases, identifying, and defining service 
offerings, creating the go-to-market strategy, and contributing to marketing and 
promotional activities.

Collaborative and vigorous with a propensity to solve problems, Namrata brings a 
noteworthy amount of experience in the management consulting and research 
sector. Namrata’s areas of expertise include strategic planning, creating market 

intelligence studies, data modeling, and domain critical evaluation.

Namrata Sharma
Senior Consultant, GTO

Hakimuddin Bawangaonwala
Senior Consultant, GTO

Hakimuddin looks into beyond the horizon technologies and performs deep research to 
identify their need, opportunities, and implementation areas. He is also skilled at 
strategizing and creating use cases for the quick incubation and industrialization of 
these technologies.

©LTIMindtree | Privileged and Confidential 2023 20



References11
• Seizing the potential of the metaverse in MENAT, Leila Hoteit, Tibor Mérey, Jean-François Bobier, François 

Candelon, Mark Zaleski, Bernhard Kronfellner, and Julia Jacobson,  BCG, December 09, 2022: https://ww-
w.bcg.com/publications/2022/seizing-the-potential-of-the-metaverse-in-menat

• What business leaders should know about Web 3.0, Allan V. Cook, Mike Bechtel, Siri Anderson, David R. 
Novak, Nicole Nodi, Jay Parekh, Deloitte Insights, 21 July 2020: https://www2.deloitte.com/us/en/insights/top-
ics/digital-transformation/web-3-0-technologies-in-business.html

• Neom: Saudi Arabia's $500 billion bet to build a futuristic city, Anuz Thapa, (cnbc.com), January 13, 2023: 
https://www.cnbc.com/2023/01/13/neom-is-saudi-arabias-500-billion-bet-to-build-a-futuristic-city-.html

• Best Spatial Computing Stocks for 2023: VR, AR, and Beyond, Chris Butch, Investor Junkie, September 21, 
2023: https://investorjunkie.com/investment-research/best-spatial-computing-stocks/

• 21 Best Spatial Computing Stocks to Invest in Today, The Impact Investor, June 21, 2023: https://theimpactin-
vestor.com/spatial-computing-stocks/ 

• Creating a new Reality with Spatial Computing, Brian Vogelsang, Qualcomm Developer Network, May 24, 
2021: https://developer.qualcomm.com/blog/creating-new-reality-spatial-computing

• Lenovo: The Building Blocks of the Metaverse with Vishal Shah, Josh Hatton, Metaverse Insider, October 3, 
2022: https://metaverseinsider.tech/2022/10/03/lenovo-the-building-blocks-of-the-metaverse-with-vishal-shah/

• How L'Oréal is gearing up for the metaverse, Zofia Zwieglinska, Glossy, June 1, 2022: https://www.-
glossy.co/beauty/how-loreal-is-gearing-up-for-the-metaverse/

• L'Oréal wins two awards for inclusive beauty tech at CES 2023, Christina Darby, ZDNET, January 5, 2023: 
https://www.zdnet.com/article/loreal-wins-two-awards-for-inclusive-beauty-tech-at-ces-2023/

• L'Oréal rolls out a line of 'virtual makeup,’ Lucas Matney, Tech Crunch, November 13, 2020: https://tech-
crunch.com/2020/11/12/loreal-rolls-out-a-line-of-virtual-makeup

• The Spatial Computing news you missed from Apple's Event, Sean Higgins, Spatial Reality, April 22, 202: 
https://spatialreality.io/the-spatial-computing-news-you-missed-from-apples-event/

• Apple's RealityOS gets a little more real, Mark Sullivan, Fast Company, 2 October 2022: https://www.fastcom-
pany.com/90720485/apple-realityos

• Spatial Beats: Apple, Mojo Vision & CES, Charlie Fink., AR Insider, January 9, 2023: https://arinsid-
er.co/2023/01/09/spatial-beats-apple-mojo-vision-ces/

• 'Light as a Feather' Gets the VidCon Treatment, Olivia Tauber, Paramount, July 12, 2019: https://www.para-
mount.com/news/content-and-experiences/the-light-as-a-feather-vidcon-experience

• Honda Developed a Tiny Micro-Mobility Vehicle and Pet-Like Robot, Matthew Humphries, PCMag, November 3, 
2022: https://www.pcmag.com/news/honda-developed-a-tiny-micro-mobility-vehicle-and-pet-like-robot

• Further advancement of Honda SENSING – Safety and driver assistance enhanced by technologies Honda 
amassed through the development of Level 3 automated driving technology, Yutaka Tamagawa, Honda Stories, 
Honda Global,12 January, 2022: https://global.honda/stories/049/?from=top_stories_area

• LTIMindtree Crystal Technology Radar 2023 Refresh: A Refresh of "Beyond-the-Horizon" Technologies, 
LTIMindtree, August, 2023: https://www.ltimindtree.com/tech-radar/

• Patents Assigned to Spatial Systems, Inc., Justia Patent: https://patents.justia.com/assignee/spatial-systems-inc

• CSCI 5980/8980 - Spatial Enabled Artificial Intelligence, Yao-Yi Chiang, Yaoyichi: https://yaoyichi.github.io/spa-
tial-ai.html

©LTIMindtree | Privileged and Confidential 2023 21

https://www.bcg.com/publications/2022/seizing-the-potential-of-the-metaverse-in-menat

https://www2.deloitte.com/us/en/insights/topics/digital-transformation/web-3-0-technologies-in-business.html

https://theimpactinvestor.com/spatial-computing-stocks/ 

https://www.glossy.co/beauty/how-loreal-is-gearing-up-for-the-metaverse/

https://techcrunch.com/2020/11/12/loreal-rolls-out-a-line-of-virtual-makeup

https://www.fastcompany.com/90720485/apple-realityos
https://www.fastcompany.com/90720485/apple-realityos

• https://arinsider.co/2023/01/09/spatial-beats-apple-mojo-vision-ces/
• https://arinsider.co/2023/01/09/spatial-beats-apple-mojo-vision-ces/

https://www.paramount.com/news/content-and-experiences/the-light-as-a-feather-vidcon-experience�https://www.paramount.com/news/content-and-experiences/the-light-as-a-feather-vidcon-experience�



• Seizing the potential of the metaverse in MENAT, Leila Hoteit, Tibor Mérey, Jean-François Bobier, François 
Candelon, Mark Zaleski, Bernhard Kronfellner, and Julia Jacobson,  BCG, December 09, 2022: https://ww-
w.bcg.com/publications/2022/seizing-the-potential-of-the-metaverse-in-menat

• What business leaders should know about Web 3.0, Allan V. Cook, Mike Bechtel, Siri Anderson, David R. 
Novak, Nicole Nodi, Jay Parekh, Deloitte Insights, 21 July 2020: https://www2.deloitte.com/us/en/insights/top-
ics/digital-transformation/web-3-0-technologies-in-business.html

• Neom: Saudi Arabia's $500 billion bet to build a futuristic city, Anuz Thapa, (cnbc.com), January 13, 2023: 
https://www.cnbc.com/2023/01/13/neom-is-saudi-arabias-500-billion-bet-to-build-a-futuristic-city-.html

• Best Spatial Computing Stocks for 2023: VR, AR, and Beyond, Chris Butch, Investor Junkie, September 21, 
2023: https://investorjunkie.com/investment-research/best-spatial-computing-stocks/

• 21 Best Spatial Computing Stocks to Invest in Today, The Impact Investor, June 21, 2023: https://theimpactin-
vestor.com/spatial-computing-stocks/ 

• Creating a new Reality with Spatial Computing, Brian Vogelsang, Qualcomm Developer Network, May 24, 
2021: https://developer.qualcomm.com/blog/creating-new-reality-spatial-computing

• Lenovo: The Building Blocks of the Metaverse with Vishal Shah, Josh Hatton, Metaverse Insider, October 3, 
2022: https://metaverseinsider.tech/2022/10/03/lenovo-the-building-blocks-of-the-metaverse-with-vishal-shah/

• How L'Oréal is gearing up for the metaverse, Zofia Zwieglinska, Glossy, June 1, 2022: https://www.-
glossy.co/beauty/how-loreal-is-gearing-up-for-the-metaverse/

• L'Oréal wins two awards for inclusive beauty tech at CES 2023, Christina Darby, ZDNET, January 5, 2023: 
https://www.zdnet.com/article/loreal-wins-two-awards-for-inclusive-beauty-tech-at-ces-2023/

• L'Oréal rolls out a line of 'virtual makeup,’ Lucas Matney, Tech Crunch, November 13, 2020: https://tech-
crunch.com/2020/11/12/loreal-rolls-out-a-line-of-virtual-makeup

• The Spatial Computing news you missed from Apple's Event, Sean Higgins, Spatial Reality, April 22, 202: 
https://spatialreality.io/the-spatial-computing-news-you-missed-from-apples-event/

• Apple's RealityOS gets a little more real, Mark Sullivan, Fast Company, 2 October 2022: https://www.fastcom-
pany.com/90720485/apple-realityos

• Spatial Beats: Apple, Mojo Vision & CES, Charlie Fink., AR Insider, January 9, 2023: https://arinsid-
er.co/2023/01/09/spatial-beats-apple-mojo-vision-ces/

• 'Light as a Feather' Gets the VidCon Treatment, Olivia Tauber, Paramount, July 12, 2019: https://www.para-
mount.com/news/content-and-experiences/the-light-as-a-feather-vidcon-experience

• Honda Developed a Tiny Micro-Mobility Vehicle and Pet-Like Robot, Matthew Humphries, PCMag, November 3, 
2022: https://www.pcmag.com/news/honda-developed-a-tiny-micro-mobility-vehicle-and-pet-like-robot

• Further advancement of Honda SENSING – Safety and driver assistance enhanced by technologies Honda 
amassed through the development of Level 3 automated driving technology, Yutaka Tamagawa, Honda Stories, 
Honda Global,12 January, 2022: https://global.honda/stories/049/?from=top_stories_area

• LTIMindtree Crystal Technology Radar 2023 Refresh: A Refresh of "Beyond-the-Horizon" Technologies, 
LTIMindtree, August, 2023: https://www.ltimindtree.com/tech-radar/

• Patents Assigned to Spatial Systems, Inc., Justia Patent: https://patents.justia.com/assignee/spatial-systems-inc

• CSCI 5980/8980 - Spatial Enabled Artificial Intelligence, Yao-Yi Chiang, Yaoyichi: https://yaoyichi.github.io/spa-
tial-ai.html

©LTIMindtree | Privileged and Confidential 2023 22

• https://wgicouncil.org/blogs/industry-insights/spatial-digital-twins-present-25bn-market-opportunity-for-geospatial-industry/

• https://yaoyichi.github.io/spatial-ai.html
• https://yaoyichi.github.io/spatial-ai.html

• https://wgicouncil.org/blogs/industry-insights/spatial-digital-twins-present-25bn-market-opportunity-for-geospatial-industry/

• https://yaoyichi.github.io/spatial-ai.html



LTIMindtree is a global technology consulting and digital solutions company that enables enterprises across industries to reimagine business 

models, accelerate innovation, and maximize growth by harnessing digital technologies. As a digital transformation partner to more than 700 

clients, LTIMindtree brings extensive domain and technology expertise to help drive superior competitive differentiation, customer experiences, 

and business outcomes in a converging world. Powered by 84,000+ talented and entrepreneurial professionals across more than 30 countries, 

LTIMindtree — a Larsen & Toubro Group company — combines the industry-acclaimed strengths of erstwhile Larsen and Toubro Infotech and 

Mindtree in solving the most complex business challenges and delivering transformation at scale. For more information, please visit 

https://www.ltimindtree.com/




