
Portal ar
Versatile, compact handheld exhibition presentation with augmented reality.



CHALLENGE
Existing museum or public entertainment venues planning to offer visitors 
augmented reality experiences need an affordable, sustainable and scalable 
solution serving a diverse audience. 



Demographics

1900s - 1970s
10-13% of general 
population

25 Years Ago
20%  of general population

Now
34%  of general population

25 Years Ahead
46%  of general population

Core museum visitors today
10-13% minority 
population

Minorities are still grossly unrepresented in museum 
attendance
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Stakeholder
Design/Exhibit Purchasers

Activity
Purchases raw materials and finished goods for Museum exhibitions

Population
35,000 Orgs

Annual Spend Immersive Entertainment Market: 
Market size of the museum industry in the United States from 2011 to 2021, with a forecast for 2022

Eight main categories of visitor

Stakeholder
US Museum Visitors

Activity
Visit museums, interact with 
exhibitions

Population
78 million

% of total Pop.
24%

Year
2021

Psycho-graphics

Five Types of Museums:
General, Natural History and Natural Science, Science and 
Technology, History, and Art
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Personas

Museum Visitor

Traits
Age - Children to older adults. They show 
an interest in an area of study, item, time 
period, or an idea or want to enhance an 
educational curriculum. 

Goals
They want to experience in real life what 
a screen cannot provide, collectively ex-
perience the museum as a space, and to 
deepen and broaden their knowledge.

Barriers
Experiential barriers exist for visitors who may be 
disabled (visual, physically, etc.). Language barriers, 
physical access or getting to the institution, personal 
access which includes personal feelings toward muse-
ums and personal circumstances preventing visitation, 
cost which includes concerns over value of visiting, 
time and timing which includes lack of free time and 
inconvenient operating hours, product which includes 
judgments about the atmosphere, staff, or the feel of a 
place, personal interest and peer group for statements 
about lack of personal interest and pressure from peers 
who do not want to see a particular place or thing, 
socialization and understanding for statements about 
belonging and understanding, and information for lack 
of awareness or access due to language.

Museum Exhibit 
Designer/Purchaser

Traits
Average age is 41 years old, 39% female, 53% 
male.  The role of an exhibition designer revolves 
around designing exhibitions for museums, private 
businesses, libraries, trade conferences, galleries, 
and commercial public events.

Goals
The main responsibility of this job is to create strik-
ing displays based on the budgetary, practical, and 
visual requirements set by the client.

Barriers
Designing, building and/or contracting for exhib-
it design’s which meet museum’s success criteria 

while hitting a budget. Re-purposing existing materials and exhibit 
assets for new uses. Meeting ADA and visitor requirements in design and 
experience. Creating exhibition spaces with the lowest amount of main-
tenance required while being durable. Designs sometimes need to fit a 
transportation requirement for traveling exhibitions.



VISION
Design an effective, unique, innovative, safe, sustainable, augmented 
reality/multi-sensory device manufacturable in either small batch or mass 
production levels.  The solution should accommodate diverse spaces, 
exhibition/entertainment and diversity needs. It should be multi-functional 
scalable, easy to service and upgradeable. 



Research sketches



Experience
•	Designed for Museum/

Entertainment Exhibitions and 
Venues

Form Factor
•	Portable
•	Versatile and Scalable 

Functionality
•	Multi-Function Features

Durability and 
adaptability

•	Sustainable Materials and Design 
•	‘Right to Repair’ strategy
•	Modular design
•	Mass production as well as local/

JIT fabrication

DESIGN CRITERIA/LEARNINGS



Inspiration

Culture/Lifestyle/Fashion

Natural History

Learning

Experience

Technology

Family Leisure

Multicultural



Inspiration

Context/Space

Welcoming

Exhibition in-the-roundWall displays

Information 
Walls

Large Floor Spaces



Inspiration

Materials

Cast metal

Glass/Acrylic

Extrusion

3D printing

Laminates
Vinyl Signage

Thermo-formingConstruction



Inspiration

Technology

Sound systems

LED/LCD

Haptic

Lighting

Projection 

Scent

3D



design sketches



Sketches - Prototype



Sketches - Prototype - enhanced augmented  reality

Sound

handheld

Haptic

scentVISION



Sustainability Strategy

1 - Innovation
•	 Kiosk frame should be versatile, support 

component and feature upgrades
•	 Will serve diverse visitor physical needs 

individually and in groups
•	 Can use local fabrication and materials
•	 Augment existing exhibition displays

6 - System Longevity
•	 Case design built for hard use by visitors. 

Hardened
•	 Modular design with easily repairable and 

upgradeable parts.
•	 Simple, recognizable form factor

7 - Transitional Systems
•	 Upgradeable via COTS parts and compo-

nents.
•	 Configurable for different vendor compo-

nents (tablets)

8 - Optimized End Of Life
•	 Bio-Degradable and non-toxic defined 

percentage of materials - TBD
•	 Simple assembly and disassembly

2 - Reduced Material Impacts
•	 Kiosk frame will be at least 60% organics/

wood product
•	 Dimensions will serve purpose of function 

requirements only.
•	 Use of polycarbonate transparent materials 

which are recyclable

3 - Manufacturing Innovation
•	 Form factor will avoid excessive waste in 

shape, finishing
•	 Steps for finishing, assembly and testing 

will be efficient
•	 No. of parts few as possible. Simple, con-

struction.

4 - Reduced Distribution Impacts
•	 Already “hardened” design will reduce 

packaging requirements
•	 Ability to manufacture some parts “in situ” 

with local materials will be an option.
•	 Transport and logistics for raw materials 

and finished parts will be transparently 

5 - Reduced Behavior and Use Impacts
•	 “Sleep” modes and other power saving 

options
•	 Battery powered via charging station yields 

JIT needs.



Scratch V1 - V2

V1

V2



3D Model

ASSEMBLY

BOTTOM

TOP

ORTHOGRAPHIC



Market map
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Price

Experiential versus Price Exhibition/Entertainment Displays/AR 
Types:
•	 Freestanding
•	 Wall Mounted
•	 Wearable/Headset
•	 Desktop
A market map focused on a variety of display/AR 
approaches shows both all-in-one products as well as 
platforms for tablets.

None offer modular capabilities beyond vision based 
augmented reality.
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  *  Note: Price of a representative $500 tablet added

$2,999

$1,899

$1,199

$159

$799 

$639*

$781

$699*

$642*



Bill of Materials

Pricing

Material and Labor costs - $33.52

Markup - X4

Market price - ~$135.00*
*Plus additional cost of COTS iPad(purchased separately) of $550.



AR Capabilities

View-port
Using IOS/Android AR capabilities, view 
augmented reality content blending ele-
ments (information, objects) into any scene 
viewed through the tablet camera

sound
The base model uses out-of-the-
box tablet sound, but that can be 
enhanced with modular speakers 
in the left and right stiles for en-
hanced sound quality and amplifi-
cation.

Power
The bottom “rail” is a power module and 
control module, providing a USB hub for 
interconnects and additional battery power 
for enhanced AR capabilities.

scent
The top “rail” module may contain addition-
al AR capabilities such as scent generation. 
With easy plug-and-play cartridges for refills 
and diverse experiences.

Haptic
Both left and right stiles can feature plug in 
modules providing haptic feedback.

Modular
AR Portal is a modular system, using as much 
commercial-off-the-shelf hardware as possible. 
Maintenance is simple (four screws) and replace-
ment of failed components can be easily com-
pleted with simple tools. 



Right to repair



Context

handheld

kiosk

wall mounted



Thanks!
Questions?!


