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The Problem

Hard-to-read paper manuals that are difficult to follow.

Reliance on text and 2D diagrams that don't adequately guide the assembly 
process.

Confusing assembly steps that lead to errors, time wastage, and 
dissatisfaction with the product.

Frequent trial and error due to complex instructions, increasing frustration 
and reducing product satisfaction.



Why Augmented Reality (aR)?

Augmented Reality (AR) is becoming crucial across various 
industries, offering simulations of real-world scenarios. Benefits 
include: 



Risk-free, cost-effective hands-on experiences.

Immersive and interactive user experiences.

Enhanced decision-making, design reviews, and problem-solving.

Growing use in handheld devices.



Why Mobile Phone? 

We chose augmented reality (AR) on smartphone for several reasons. 

Phones are portable, enabling AR experiences on the go. Modern 

smartphones have essential AR sensors like accelerometers, 

gyroscopes, GPS, and cameras, which allow real-time tracking of 

position and orientation.


Additionally, the built-in cameras make AR interactions more intuitive 

and immersive. Since users can directly download AR apps, 

smartphones offer a more accessible platform for AR adoption.



Proposed solution 

Augmented 
Reality

Real Time
Step-by-step 

Guidance



Empathise

User research

 User survay

Empathy map

Comprtitive analysis



Empathize - User Research- Interview

How do you normally assemble 
the products that need 
assembly? Have you ever used 
any other guidance to assemble 
products except the manual 
which comes with them?



I used manual / sometimes it is 
hard for me to assemble so I 
watch you tube videos.

How do you normally assemble 
the products that need 
assembly? Have you ever used 
any other guidance to assemble 
products except the manual 
which comes with them?



I used their manual. 
Yes, I used google to find some 
tutorial video.

Have you ever used any application 
for helping you to assemble products?



Not at all, It will be a first experience 
for me. 

What do you do when you face a 
problem during the assembling?




I read the manual again. I search 
for helpful videos. I ask for support 
from the company. In worst case I 
ask the company to send some 
one to assemble the product.

What do you do when you face a 
problem during the assembling?




Call someone professional or try to do it 
again and again with different ways.

What challenges have you faced during 
assembling?

In manual the directions are not clear and it 
was difficult. In Ikea products it was written  
call us if you have problem but explaining my 
problem was way difficult than assembling 
as it wasn’t a thing to explain on phone

Do you like to use the manual or 
watching step by step guide while 
you are assembling a product? why?




Videos. I like to watch it than reading 
manual.

What challenges have you faced 
during assembling?

some products have many small 
pieces. or many different parts and 
in manual there are lots of 
illustrations which is confusing. 

Have you used any application which 
used AR technology? If yes, How was 
your experience?

Not at all, It will be a first experience for 
me



Empathize - User Research- Questionaire

What challenge have you 
encountered while 
assembling?

components have unclear direction

Product was bigger than our space

could not find corresponding items

Paper manuals are complex

support team could not understand 
the problem

More people were needed to assembly

17%

42%

10%11%

8%

12%

Do you have difficulties while 
assembling ?

Yes

No

60%

40%

What do you do when you 
face a problem during 
assembling?

search through internet

call company for help

ask someone I know 

Watch you tube videos

contact an expert

30%

40%

10%

16%
14%

What is your age?

18-24

45-54

25-34

over 54

35-44

30%

10%
5%

15%

70%

For what kind of products 
you usually use manual?

Electrical

Furniture

plastic

Entertainment

7%

22%

54%

17%

Which of the following options 
do you think would help you to 
assemble products?

Replace manual with 3d visual

show the time needed for assembly

real time help

connect to expert

step by step visual guide

13%

46%

10%11%

8%

20%

Using manual

Watching step by step guide

Do you like to assemble the 
product using manual or 
watching step by step 
guide?

20%

80%

Yes

No

Have you ever used any 
application for assembling 
products?

11%

89%

yes, It is too small

No, It is ok

Have you ever had difficulty 
with the size illustrations on 
manuals?

25%

75%

yes

No

Sometimes

It is easy for you to match 
items given in the box and 
in the manual?

23%

9%

68%

After conducting interviews, we 
created a questionnaire to uncover 
hidden user issues during the 
assembly process. 34 participants 
responded. This section 
summarizes the main survey 
questions and the percentage of 
user responses.



Empathy Map

User: Kathrine

Scenario: She wants to buy a 
dining table and chairs for her 
sister's new house but is 
concerned about whether her 
sister will like them, the cost, and 
whether she can assemble them 
easily.



competitive Analysis

                “IKEA” is Our head to head Rival.

Ikea is 3D application designed to have a look at the interior design 
products before someone purchase it. This app includes true-to-scale 
models of  everything from sofas and armchairs to footstools and coffee 
tables. 

    

Nagetives

Positives

 Text style onboardin
 3D images are quite accurate convey the real life size
 Limited functionality makes it easier to use

 Doesn’t offer product assemblin
 No option to measure user’s spac
 App limited to IKEA products
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 User scenario

Information architecture

User flow

System design(HLA)



user persona

Age: 31 years old

Status: Single

Occupation: Nurse

Location:  Birmingham, UK

Goals

 Sam wants to know the estimated duration for the entire assembly proces
 He wants to see more realistic visualisation rather than manual sketche
 He wants to know which part belongs to which step


Pain Points


 He does not know how long it takes to assemble. So, it affects his schedule
 He can not find a correct direction of the item
 He does not know if he could assemble by himself or need a second hand

Sam William



user scenario

Sam, a 31-year-old nurse, recently moved into a one-bedroom, unfurnished apartment. Excited to 

make the space his own, he purchased a TV set.But as he started assembling it, he found himself 

overwhelmed with unidentified parts and confusing instructions. As he needed someone to help him to 

assemble the product he spent his whole day and he missed one shift at the hospital. 


Thus, Sam downloaded an AR app, designed to assist with assembly tasks. Instead of staring at 

abstract PDF instructions, the app gave him a more interactive experience.He simply aimed his phone's 

camera at each component, and the app identified it, demonstrating exactly how and where it fit into 

the overall assembly. The app also provided a time estimate for completing the assembly, and if second 

hand is need.



user persona

Goals

 She wants assemble with breaking product in to easy steps 
guidance

 She wants clear understandable guidanc
 Alexendra wants to connect to an expert


Pain Points


 Complexity of manual assembling makes her overwhelming
 Poorly labelled or mismatched part
 Do not know how to solve problem by alone while assembling

Kimia Abbasian- Khawar Farid- Marjaneh Asadi- Farnaz Faraji

Alexendra Sara James

Age: 30 years old

Status: Single

Occupation: Teacher

Location:  Barcelona, Spain 



user scenario

Sarah is a 30-year-old professional teacher who recently purchased a new TV stand for her home. She 

is excited to set it up and give her living room a fresh look.


However, she has had negative experiences in the past with assembling furniture, finding it to be a 

complex and frustrating task. She often struggles with poorly labeled or mismatched parts and feels 

overwhelmed by the instructions provided in the manual.The vast majority of the time, she is at 

confused for what to do when she is confronted with a difficulty while she is putting together a 

product. Thus, she decided to download an application to provide her clear and understandable 

guidance and she can connect to an expert anytime when she faced an issues.



Information Architecture

Home Page

Support

Filter Search bar Barcode scanner
Expert

Product BadgesProfile

Edit profile

Search Settings

Time needed

steps of 
assembly

pic of product

number of 
People needed

Preview

AR assembly

parts

3d assembly of product

live support of expert

connected 
by AR

Brandconnected 
by video 
calling Category

Discount 
you have

Tools to be 
used

Name

Email

Country

Gender

Badge for each 
product

Privacy

Terms and 
condition

Language

FAQ

Log out

History



User Flow one



User Flow two



User Flow three



System Design (hLA)

Mobile SCREEN
user define target by 

holding camera in front 
of assembled object

Error detection

By use of visual sensors

RGB Image sensory

Depth sensor

user

VOICE FEEDBACK

out put

In put

VISUAL FEEDBACK

Haptic FEEDBACK

Faster R-CNN Method

Microphone sensor

user

Voice

Visual :showing the 
step user mentioned

In put :

Out put :



Design

Sketches

 Lo-Fi
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Feature definition



Sketches



Sketches

Product page QR scanProfileHome



Sketches

Search page Profile pageSupport pageSetting page



Low-fidelity

Popular products

Jual Retro Console 
Desk Two Drawers
Total assemble time is 25 minutes

Alderton Chaise Sofa Bed
Total assemble time is 1 hr & 30 
minutes

Furniture Electronics Toys Material

22 
Badges

800 
Points

Home Support Settings

Hello, 
Sam Behmanesh

 Search

9:41

Lorem ipsum dolor sit amet, consectetur adipis cing elit, 
sed do eiusmod tempor incididunt ut labore et dolore 
magna aliqua. Ut enim ad minim veniam.

Back Refresh Next

Back Step 1 view all

Vibration

Voice

Subtitle

Background

Default

Blur

Blue

9:41

Lorem ipsum dolor sit amet, consectetur adipis cing elit, 
sed do eiusmod tempor incididunt ut labore et dolore 
magna aliqua. Ut enim ad minim veniam.

Back Refresh Next

Back Step 1 view all

9:41



Story board

How should I 
assemble it?

TV bracket

Sam bought a TV set. He is worried about 
assembly process

He remembers about previous times he couldn’t 
separate each step’s parts or connected parts 
incorrectly and couldn’t do it right

I hope this app help

Although he was full of doubts he decided to 
follow the process and was hopeful this assembly 
app helps him



Story board

He searched the name of TV stand on app after 
selecting the category section. There saw the 
preview section consist of time, steps, tools and 
number of people for assembling.

1 2 3

He starts assembling process by bringing 
the parts showing on top. He is happy 
because steps seem clear to him now.

1

2

3

In order to not distrupt others he turns off the 
voice and activates text. 



Story board

But he didn't know what was wrong, so he called 
an expert to help him figure out what was wrong 
and how to fix it.

After he finnished step 1 he holds camera in front 
of the assembled part and he saw visual error signs 
and alret with a voice saying 2 sections were 
connected incorrectly. also there was a vibration to 
let him know there was a mistake.

He redo that step by going back and watching the 
tutorial.



Story board

After collecting some badges he can get discount 
for next purchase he made on this brand.

His problem solved.After all steps he gets a 
message that well done you have completed the 
assembly and you will earn badges for this.



High Fidelity

Home Electronics assembly QR scan



High Fidelity

Filter Product assembly overview assembling guide



High Fidelity

Connect to expert Expert help More options



Features definition-Visual and Haptic feedback

When assembly issues occur, our AR application uses 
haptic feedback to immediately alert users through a 
tactile response. This feature enhances the user 
experience by providing a physical indication of errors, 
making the process more immersive and intuitive.

Our AR application enhances user experience by providing 
visual feedback alongside haptic alerts during assembly 
issues. When a problem arises, users will see a clear, red 
indicator on their mobile display. These user-friendly visual 
cues make it easy to quickly identify and resolve any issues.



Features definition-haptic

Linear Resonant Actuators (LRA)

Computer Vision Algorithm

Software LogicCamera as a Visual Sensor



Features definition- Expert Support

When users encounter assembly difficulties, they can initiate a real-
time video call with an expert. By pointing their device's camera at the 
task, the expert views the situation live and can guide the user, 
highlighting any incorrect parts based on their feedback.



Features definition- Expert Support

Highlighted wrong area in users side

Expert Voice 

Computer Vision Algorithm(Faster-
RCNN)

WebRTC



Features definition- Different kinds of background

Users have the ability to personalise the background 
to suit their preferences by selecting from three 
different options.


1- The original, genuine background.


2- A blur background


3- A blue-coloured overlay 

BlurDefaultBlue



Features definition- Voice command

Voice commands, enabled by a microphone sensor, 
allow users to interact hands-free with the 
application using speech recognition, facilitating 
easier navigation and function search during 
assembly.

System shows feedback while 

processing the command

Voice command active

User talks

I am Listening...

Go to step 3

Go to step 3. Sure



Object recognition technology enhances our application by addressing 
assembly challenges in several ways. It aids users in identifying 
assembly steps by naming the object and its corresponding step, as 
shown in figure 1. Additionally, during or after assembly, users can 
present the object to the camera to identify incorrect parts through 
visual, voice, and haptic feedback. In the expert section (fig 3), the 
technology also helps experts point out errors, providing users with clear 
visual indicators of mistakes.

Figure 3

Features definition- Object Recognition

Figure 1

Figure 2



For object recognition, we use a faster R-CNN algorithm. 
Mobile devices capture images of objects and assembly 
models, both correct and incorrect, using a depth camera 
sensor. These images are sent to a server for processing. 
Results are then displayed on the mobile device, linked to 
a database of stored object detections, and can be 
viewed through a 3D lenslet array case. This setup allows 
the application to function on devices with lower 
specifications by leveraging 3D integral imaging.

Two processes of the object detection computation: (a) remote 
server-based process, (b) local device-based process.

Features definition- Object Recognition



Features definition- Saftey

In order to keep users safe when they are putting up a product, we 
explored implementing one function that would make use of the 
Internet of Things (IOT) to alert users to potentially dangerous heating 
surfaces. for example, when people work with a drill, it gets warm and 
poses a risk of injury to them.

By utilizing an IR sensor, we are able to provide users with information 
regarding warm surfaces.




Evaluation

Test

Findings

Modifications

Future Enhancements



We conducted a moderated usability test with 
eight participants—four women and four men from 
diverse professions like cashier, doctor, and 
housewife—to refine our application's user 
interfaces. Held in a controlled environment, 
participants used the same phone in the same 
room, providing valuable feedback through a 
"Think aloud" process after signing consent forms 
and sharing their background. We recorded their 
reactions and verbal feedback and also collected 
data using the Handheld Augmented Reality 
Usability Scale (HARUS). This thorough approach 
allowed us to pinpoint the application’s strengths 
and weaknesses effectively.

Testing



Findings

Quantitative data was result of Handheld Augmented 
Reality usability scale test(HARUS). The total average score 
of HARUS questionnaire was 86.95  which shows users had 
positive experience though the application with out major 
usability issue. Qualitative data was gathered by users 
comments and thoughts through the flow of doing the tasks 
and brought more insights into what aspects of this 
application needs improvements and which sides already 
work well.



Modification One 

To enhance focus on assembly tasks, we've 
updated our color palette to neutral tones. 
This change came after feedback from a 
participant with ADHD, who found the home 
page animations distracting. We've replaced 
the animated badges with a static design to 
minimize distractions.



Modification Two 

To improve visibility, we've allowed users to 
change the background color in the app when it 
matches the product color, as two participants 
struggled to distinguish assembly details in such 
scenarios.



Addressing feedback from two participants, we're adding 
a digital measuring feature to our app, allowing users to 
easily ensure product dimensions fit their space before 
and during assembly, enhancing accuracy and 
convenience without the need for manual measuring.

Modification Three



Future consideration

 Multi-Language Suppor

 Offline Mod

 Gamification Element

 Accessibility Feature

 Enhanced Security Features


