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01   Pain Points of Museum

The National Museum of Singapore may like to enhance 

its appeal to a modern, technology-oriented audience, 

particularly younger generations, by transforming 

traditional exhibits into immersive, interactive experiences 

that are both educational and engaging.

Problem Statement:

Objective of the Project:

Business Target Statement:

InnoLens, aligning with Singapore's strategic focus on 

AR and AI technology, aims to revolutionize the National 

Museum of Singapore's visitor experience with our AR 

glasses. This initiative targets a 25% increase in museum 

footfall within the first year, capitalizing on Singapore's 

new visa policies, including the 30-day visa-free 

agreement with China. Our approach is to attract a 

younger, tech-oriented international audience, 

enhancing their engagement with immersive, interactive 

displays. This effort contributes to Singapore's broader 

ambition of becoming a global nexus for technology in 

cultural and educational arenas.

The goal is to integrate InnoLens AR glasses with LLM 

and AI detection functionalities at the National Museum of 

Singapore. This will create personalized, interactive, and 

multilingual experiences for visitors, making the museum's 

rich history and culture more accessible and engaging for 

a diverse audience.



02   Background Research - Singapore Policies

01

• The Singapore government, through collaborations like the one 

involving the tourism board, telecom companies, and GovTech, is 

actively investing in AR experiences for tourism.

www.theregister.com/2023/07/19/singapore_ar_tourism/

02

• STB is fostering the development of AR in tourism. They provide 

resources, including a library of tools for those in the industry, to 

create their own AR experiences. 

https://www.stb.gov.sg/content/stb/en/trade-events-and-

resources/Tcube/stories/technology/tech-ar.html

03

• Tech-Driven Tourism Recovery: The Singapore Tourism Board (STB) is 

working on various tech initiatives to recover the tourism sector. This 

includes partnerships with AR game developers and creating standards 

for AR content in the tourism industry. STB also supports companies 

developing AI solutions through the Singapore Tourism Accelerator 

programme ​​.

https://govinsider.asia/intl-en/article/inside-singapores-tech-

driven-tourism-recovery

04

• National Artificial Intelligence Strategy 2.0 (NAIS 2.0): This strategy outlines 

Singapore's commitment to developing AI, including raising the capabilities 

of individuals and businesses to use AI confidently. 

https://www.smartnation.gov.sg/media-hub/press-releases/04122023/

05

• National AI Strategy: The government's emphasis on AI in various sectors, 

including urban living and transport, suggests an overarching support for AI 

initiatives.

https://www.smartnation.gov.sg/nais/

06

• AR and AI Technologies in Public Services: IMDA 5G Innovation Program is 

piloting smart technologies, including AR and AI

https://www.imda.gov.sg/resources/press-releases-factsheets-and-

speeches/press-releases/2023/sg-launches-ar-smart-glasses-and-ai-visual

07

• Support for the Tourism Sector Post-COVID-19: The government has allocated 

funds to encourage local tourism and support the tourism sector's recovery. 

This includes initiatives like the SingapoRediscovers Vouchers and funding for 

innovation and entrepreneurship.

https://www.gov.sg/article/further-support-for-aerospace-aviation-

tourism-sectors



Media form
Immersion human-computer 

interaction

Traditional
medium

Rising
medium

Promotion year    Network effect     Information latency 

Gutenberg 
Revolution Books and newspapers fifteenth century 1: 1 month V one-

dimensional

Power Media 
Revolution

telegraph 1840 1: 1 day V one-
dimensional

Indirect, 
bidirectional

telephone 1880 1: 1 real time V one-
dimensional

Indirect, 
bidirectional

broadcast 1920 1: N real time V one-
dimensional

Indirect, 
unidirectional

film 1910 1: N real time V V two 
dimension

Indirect, 
unidirectional

television 1950 1: N real time V V two 
dimension

Indirect, 
unidirectional

Digital Media 
Revolution

PC 1990 M: N real time V V two 
dimension

Indirect, 
bidirectional

(Mouse/Keyboard)

mobile phone 2010 M: N real time V V two 
dimension

Indirect, 
bidirectional

(Touch screen)

XR 2020 M: N real time V V V
three-

dimensio
nal

Natural, multi-
directional

(Eye movement, 
posture)

next Brain computer 
Interface ? M: N real time V V V V V Multidimen

sional

Natural, multi-
directional

(EEG waves)

Media Revolution



Information form/amount

3D Panoramic view
(Immersive Audiovisual Space)

2-dimensional 
information

(Image/Audio Video)

One-dimensional 
information
(Text/Voice)

time
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Twentieth 
century
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Movable 
type

printing
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Information 
Technology
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Network

Telegraph 
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telephone 
network

Broadcasting and 
Television Network

1G

2G

3G

4G

5G

Books and newspapers

Telegraph and telephone

Movie broadcasting

Television

PC

Mobile phone

XR

Media 
Transformation

Network 
transformation

Computational 
transformation

Centralized computing
(Mainframe)

Cloud computing
(CPU)

Intelligent Computing Center
(xPU)

Immersive
Openness

Interactivity

Strong

Weak



03   Sensetime AR Museum Report Reference

Connection: Enhancing Emotional Ties Between People and Exhibits

3D Visualization: Interactive 3D renderings allow virtual handling of exhibits, reducing the distance between 

people and exhibits.

Interactions with 3D model, zoom-in, resize, rotate object while listening to its introduction

XR Immersive Viewing: Recreating historical realities for a more authentic experience.

Story Telling through Immersive AR + AI taking visitor back into history

XR Interactive Exhibitions: Engaging visitors with the joy of participation.

Interact to make connections, for example, click to ring the bell

XR Immersive "Murder Mystery" Games: Learning history through gameplay.

Artifacts collection games to earn reward

XR+UGC (User Generated Content): Personalize exhibits and virtually "take them home."

Image taking through AR Glasses, bringing Images home and sharable on social media

XR Interactive Cultural Products: Appealing to the Gen Z demographic with interactive cultural products.

Scanable products that tell stories to visitors - keychain demo

Experience: Enhancing Service Experience within the Space

Cultural Integration: Promoting Cross-Space Cultural Convergence

Mobile XR Museums: Creating portable museum experiences for viewing and learning anytime, anywhere.

Portable AR, scanning images on textbook will take students to museum 

XR Tour Guides and Navigation: Crafting a traceable and structured viewing experience.

Path guidance through 3D AR map, not applicable to NSM due to size of museum

AI Digital Narrators: Offering personalized tour services.

ChatGPT integrated conversations specially trained LLM for tour services QA

XR for Accessibility: Remodeling tours to be accessible, expanding cultural horizons for the disabled community.

Vision Aid: Realtime explaination when arrive on bluetooth point. Hearing Aid: Visual content + hand signs.

XR Digital Traveling Exhibitions: Facilitating cultural exchange and collaboration between institutions.

Multiple language choices for international visitors



Museums in Singapore, serving as educational hubs for the country's unique blend 
of multicultural history and heritage, are progressively gaining popularity among 
locals and tourists alike.

PEST Analysis

2013 - 2021 Visitors for Singapore Museums
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exceeded 5.7millionIn 2019 Visitors

“Heritage and culture play a significant role in 
times such as these. Our heritage reminds us of 
who we are and where we come from, and the 

lessons we draw from history can help us face the 
future with greater confidence.”

Ms Yeoh Chee Yan
Chairman

National Heritage Board

Government Support for Technology and Culture: Singapore's government actively supports 

technological innovation and cultural preservation. This support can provide a favorable 

environment for integrating AR technology in cultural spaces like museums.

Public-Private Partnerships: Potential for collaboration with government entities for funding 

or promotional support.

Investment and Funding: Availability of funding for technological projects, especially in the 

cultural sector, and potential return on investment.

Economic Stability: Singapore's stable economy is conducive to investment in long-term 

projects like AR integration in museums.

Tourism Impact: As a tourism hub, the enhanced museum experience could attract more 

visitors, contributing to the local economy.

Cultural Engagement: Growing interest in immersive cultural experiences among residents 

and tourists.

Educational Value: Opportunity to enhance educational aspects of museum visits, 

appealing to schools and educational institutions.

Demographic Appeal: Targeting a diverse audience, including tech-savvy youth and 

international visitors.  “国潮”

 Singapore’s advanced technological infrastructure is well-suited for the implementation of 

high-tech solutions like AR, essential for modern museum experiences.

New media technologies have significantly impacted museum displays, enriching the form 

of in-house exhibitions. Through digital capture, digital modeling, and 3D animation, 

exhibits can be displayed in a three-dimensional format and scenes can be recreated, 

making the exhibits more attractive and impactful.
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S
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Visitor statistics for Singapore museums

5.5

Number of visitors to the National Museum of Singapore 
from 2013 to 2022(in 1,000s)

In 2022, the National 
Museum of Singapore, 

established in 1849 and 
one of the country's 

four national museums, 
saw 759.5 thousand 
visitors, rebounding 

from a closure between 
April and June 2020 due 

to COVID-19.

04 Desktop Research / Secondary Research



 

The British 
Museum

Insight

Uses VR technology to 
immerse visitors in the Bronze 
Age, allowing them to 
participate in ancient 
ceremonies, including sun 
worship rituals, offering an 
engaging, detailed virtual 
tour of every aspect of the 
museum.

Demonstrates the potential 
of VR to provide immersive 
historical experiences and 
storytelling, a concept that 
can be adapted to 
Singapore’s rich cultural 
heritage

·VR Glasses

Royal Ontario 
Museum, Canada

·APP

Leveraging AR technology, 
the Royal Ontario Museum 
transforms its static 
paleontological exhibits into 
lively and engaging 
experiences, where visitors 
see realistic, moving 
dinosaurs instead of 
inanimate fossil skeletons 
through their smartphones 
and tablets.

Animates dinosaurs, 
shows how AR can bring 
static exhibits to life, 
enhancing engagement 
and making educational 
content more interactive 
and appealing

Tokyo Aquarium

·APP

The Tokyo Aquarium’s 
app utilizes AR technology 
to overlay adorable 
penguins onto current 
street views, playfully 
guiding visitors through the 
streets on their screens.

Interactive navigation 
experiences can inspire 
similar applications for 
guiding visitors through the 
museum in an engaging 
and innovative way.

Château de Chambord, 
France

·HistoPad+APP

combining modern 
technology with historical 
content, enhancing visitor 
interaction and learning 
through immersive 
activities and games.

05 Competitive Analysis - From Museum Aspect

Analysis

• Immersive and Engaging: VR and 
AR technologies transform museum 
visits into immersive experiences, 
significantly boosting visitor 
engagement and interaction.

• Educational Enrichment: Enhances 
educational content through 
interactive storytelling and 
historical recreations, making 
learning more appealing and 
accessible.

• Attracts Younger Audiences: 
Appeals to younger, tech-savvy 
visitors, ensuring museums remain 
relevant and engaging for new 
generations.

Method · - ·

Interaction · - ·

· - ·

Visitors to Château de 
Chambord are equipped 
with HistoPads, blending 
ancient culture with 
modern AR, allowing them 
to deeply explore the 
castle's rooms and 
collections, engage in 
interactive treasure hunts, 
and time-travel back to the 
16th century.



Guangdong Museum, 
China

Insight

Utilizes AR glasses for 
exhibit viewing, providing 
an immersive experience 
with exhibit films.Offers an 
engaging activity where 
collecting scans of 18 
exhibits rewards visitors 
with a museum keychain.

Creative AR game that 
entertain visitors, prizes to 
encourage learning of 
history

·AR Glasses

06 Fieldwork - Guangdong Museum Case Study

Method · - ·

Interaction · - ·

· - ·

Press to play video



MAAS App
Museum Application

Insight

• Scan with a mobile phone to 
create pattern models.

• After selecting a pattern, 
wear AR glasses at the 
pattern machine in the 
exhibition area for a virtual 
embroidery experience.

• Scan through the app to 
display detailed digital 
models and explanations 
of patterns.

• AR pattern teaching and 
creation, deepening user 
experience and 
understanding.

·APP+AR眼镜

Disney AR 
Museum App

·APP

• Scan any 2D artwork or 
book in the museum with 
a mobile device.

• After scanning, you can 
change the color and tone 
of any part of the artwork 
in real-time on the device.

• Users redefine art pieces.
• Personalized interaction 

with the museum.
• Increase individual 

participation and interest.

Bella Volen AR Art 
Exhibition

·APP

• Scan exhibited artworks 
or photographic works 
with a mobile device.

• On the device, you can 
see the creation process 
of the painting or 
dynamic images behind 
the photograph, showing 
the real shooting scene.

• AR restores the process of 
artwork creation.

• Restore the real shooting 
scene behind the 
photograph.

NY MoMAR
Gallery App

·APP

• Users submit creative 
works online.

• Works are embedded in 
the virtual space of the 
museum, forming a 
"hidden exhibition" 
overlaid on regular 
exhibitions.

• Attend offline exhibitions 
and summon AR works 
through the app.

• Build virtual exhibitions 
with global user 
participation; linked with 
offline exhibitions, 
allowing participants to 
experience the creative 
interpretation of art.

07 Competitive Analysis - From APP perspective

Analysis

• Adopt a scan-to-obtain format 
for artwork details (pattern 
models/creative background), 
guiding users to a multi-layered 
understanding of the exhibits.

• Support users in redefining and 
recreating displayed items, 
stimulating in-depth 
interpretation and new 
experiences of their meaning.

• Utilize virtual spaces to create 
"hidden exhibitions," linked with 
offline experiences, forming a 
positive flow of public 
participation, experience, and 
creation.

Method · - ·

Interaction · - ·

· - ·



Fieldwork08
Location National Museum of 

Singapore

Time 2024.01

Conclusion

Guided Tours

· The audio guide narration can come across as 
overly mechanical.

· Live tours require waiting for a specific timeslot.
· The exhibition space is often noisy, which can 

make it challenging to focus on the 
explanations provided.

Exhibitions

· The format of exhibitions tends to be dry 
and unengaging.

· Visitors are limited to viewing items from 
certain angles, and the reflection on glass 
cases further hinders detailed observation.

Cultural and Creative 
Products

• There is a relatively low purchase rate of 
cultural and creative products among 
visitors.



Stages

Behavior

Emotion

Touchpoints

Pain Points

Opportunities

Initial Stage Middle Stage Final Stage

Scanning the QR Code fo
r 

Audio Guide / Checking the 

Schedule fo
r D

ocent Tours

Search
ing fo

r th
e desire

d 

gallery Liste
ning to the mobile 

audio guide / Docent's 

explanatio
n

Viewing the exhibits

Enterin
g the exhibit #

 to 

list
en to explanatio

ns 

about th
e exhibit

Takin
g photos

Browsin
g the gallery's 

cultu
ral and cre

ative 

shops /
 Souvenir c

oin 

vending machines

Looking fo
r th

e next 

gallery
Heading home

Scanning the Self-
service Audio 
Guide QR Code 

Guide Schedule

09 USER EXPERIENCE MAP

Museum Directory Gallery

Audio Guide 
System / Docent

Exhibits

Exhibit 
Descriptions

Exhibit Number

Mobile Phone

Mobile Phone / 
Camera

Cultural Creative 
Shop / Souvenir 
Coin Vending 
Machine

Museum Directory Mobile Phone / 
Camera

Awaiting docent 
explanations tied 
to schedule.

Certain galleries 
are difficult to 
locate.

Mechanical and 
unengaging 
exhibit narratives.

Glass case glare 
affects photo 
quality.

Exhibit texts too 
small for clear 
photos.

Few choices and 
pricey cultural 
creative goods.

Easy to get lost Easy to forget the 
exhibits and their 
details.

Rarely revisiting 
museum photos.

Audio guide commentary 
feels robotic.

Tiring to follow tour 
groups for long durations.

Noise in the museum can 
obscure guide clarity.

Limited exhibit 
intros hinder deep 
understanding.

Dry presentation 
of exhibit info.

Notify about guide 
times in advance.

Offer interactive 
virtual guides 
online.

Provide an online 
museum view with 
navigation.

Blend online and offline 
explanations.
Offer choice in 
explanatory content.
Supply noise-cancelling 
explanation devices.

Offer engaging, 
in-depth exhibit 
introductions.

Provide lively, 
visual, interactive 
exhibit 
explanations.

Supply high-
quality photos 
and descriptions 
of exhibits for 
keepsakes and 
collections.

Offer personalized, 
customized 
cultural creative 
products.

Provide an online 
museum view with 
navigation.

Introduce exhibits 
in more 
memorable ways.
Offer fun ways to 
review exhibitions.



 

User Interview

Interview Conclusion

Mr. Li
Age 27

Martial Arts Instructor

Ms. Luo
Age 20
Digital and New Media 
Major Student 

Ms. Wang
Age 22
Design Major College Student
Artistic, Attentive

Ms. Ding
Age 20

College Student

"Multimedia explanations in museums are convenient and 
comprehensive, but current methods are too mechanical and lack 
interaction. I have to search online for more information about 
interesting exhibits."

• Users lack deep understanding of Singapore's cultural aspects.

• View current traditional exhibit merchandise as too generic.

• Find museum explanations mechanical and displays unengaging.

"I have limited understanding of the meanings behind exhibits, but 
I pay attention to the symbolism and form when purchasing 
products related to traditional exhibits."

"I visit museums mainly to enhance my aesthetics and gather 
materials. I focus on attractive artifacts, but often can't see the 
details through the glass."

"Traditional exhibits are complex and hard to understand. I 
prefer to buy well-designed and unique traditional exhibit-
related merchandise. However, current museum merchandise 
is too generic and lacks aesthetic appeal."

"There's too little textual information to gain a deep 
understanding or learn much; the presentation is monotonous 
with all information being textual; unable to find information 
about the exhibits."

10 Qualitative Analysis - User Interview Quantatative analysis - Asia

70% 70% are Female

74% 74% are Aged 18-30 Years

41% 41% are Students

Detailed Explanatory Services

Exquisite Museum Collections

Engaging Exhibition Styles

Unique Cultural and Creative Products

1.Demographics of Interviewed Users

3.Purpose of Museum Visits by Users

2.User Interests

Understanding Historical and Cultural Context

26.77%

Appreciating Artifacts

26.16% 
Leisure and Entertainment

16.34%

Interest and Hobby 
13.55%

Seeking Creative Inspiration
9.15%

Organized by School or Workplace

8.03%



11 INSPIRATION AND BRAINSTORM

Interactive game experiences 
related to cultural relics

4.Expectations of Users for Future Museums

5.User Desired Guide Method
Human-guided Explanation

Audio Guide Device

AR/VR Device Explanation

Visitor's Guide or Brochure

QR Code Scanning App Explanation

Robot Explanation

Asia Survey Conclusion

SINGAPORE 
HISTORY

Methods

Channels

Contents

APP

AR

VR

Explore using AR technology to disseminate 

information about Singapore's exhibits and 

their history.

MUSEUM

Travel

Literature

Instruments

Customs

Crafts

Patterns

Technique

2D

New Media

5.Main Problems Encountered
Noisy sound environment

Boring/uninteresting presentation style

Insufficient information provided in the 

display and poor explanation effect

Poor network 

Getting lost

Satisfactory

Reinterpreting cultural relics 
into new creations

Customizing personalized 
cultural and creative products

Neutral Uninterested

Deep Understanding of Cultural 
Essence: 

The primary reason visitors come to 
museums is to appreciate cultural 
relics and gain insights into 
historical and cultural contexts.

Enhancing the Visiting Experience: 

Visitors are most intrigued by the 
exhibits themselves, followed by 
engaging and innovative exhibition 
methods.

Customized Souvenirs: 

The primary reason visitors come 
to museums is to appreciate 
cultural relics and gain insights 
into historical and cultural contexts.

Interactive Gaming Experiences: 

The highest expectations of visitors 
are centered around interactive 
gaming experiences related to the 
cultural exhibits.



InnoLens AR Museum Survey Report.pdf

12 Qualitative Analysis - Museum Survey in Singapore

Insights and Conclusion from Quantatative Analysis

• High Interest in AR: There's a strong interest in AR technology 

among museum visitors, especially for interactive and informative 

experiences.

• Key Features: Focus on user-friendly, comfortable AR glasses 

offering interactive exhibit information, multilingual support, and 

engaging AR games.

• Target Audience: The primary audience is the younger, tech-savvy 

demographic (18-45 years), but the design should be inclusive for 

all age groups.

• Enhancing Visitation: Introducing AR can potentially increase 

museum visit frequency by offering a more engaging experience.

• Content Strategy: Develop content that allows for immersive 

interactions with historical figures and provides rich historical 

insights.

Key Wrods: High Interest in AR, Interactive and informative experiences, Comfortable, 

Interactive exhibit information, Multilingual support, AR games, Tech-savvy demographic (18-45 

years), Immersive interactions with historical figures, Rich historical insights.


