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1.3  Project Scope and Direction  

At the end of this project, an Android Interior Design Mobile Application utilising 

Augmented Reality (AR) technology will be developed. This app brings interior design closer 

to the real world with the utilisation of AR technology.  

This proposed mobile application offers the ability to arrange furniture in AR view in 

real time. Besides, users can continue the design in 2D and 3D view. In this way, interior 

designers can effectively present and manage their designs and communicate better with 

clients.  

Moreover, this application provides a simple and convenient way to create a full-scale 

floor plan in minutes. The floor plan, which is the structure of the interior space to be 

designed, can be created by scanning floors, indicating the corners and measuring the 

dimensions of the real world at the same time. Non professionals also can start interior design 

easily.  

Lastly, the system will summarise what users need to buy to implement the design, such as 

the list of materials used in the design, to help users, like homeowners, better manage the 

progress of home renovations. 

1.4  Contributions 

As stated in [3], the global interior design industry is worth USD 121 billion in 2021. Even 

as world economic growth is affected by covid-19, the interior design industry was expected 

to have an increase from USD 150.7B to USD 255.4B by 2027. Besides, furniture is also an 

important part of interior design. The global furniture market was estimated to grow at a CAGR 

of 3.8% from 2022 to 2031 [4]. It can be seen that interior design is an ever-evolving trend and 

a huge market.  

As mentioned above, there are many existing interior design mobile applications which are 

AR-based or not AR-based, and also different focus. But most of them are not widely-available, 

therefore not user friendly. This project delivers an AR-based interior design mobile 

application to cater different needs in interior design, combining AR, 2D and 3D views 

for design.  
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Both professionals and non-professionals can benefit from using this application in 

interior design. Professionals like interior designers are allowed to design conveniently in 2D 

or 3D view and display their design idea to the clients in AR view. By confirming the design 

result with the client in a real life experience in AR view, interior designers can ensure the 

satisfaction of the client. Therefore, the public will have more trust in interior design services, 

and take the interior design market to another level. Two researchers did a survey which 

showed that AR has a positive impact on the interior design process. 81% of participated 

students believe that AR interior design mobile applications are efficient and functional in 

terms of spatial layout, and it is more convenient for the design process [5]. 

Besides, with easy scan and create floor plan features and easily placing and dragging 

furniture in the AR view, everyone can start interior design quickly and easily, no professional 

knowledge and skills are needed. The materials used in the design are listed to summarise what 

the user needs to buy to realise their design. This app saves significant time and cost for these 

target groups. In addition,  

Furthermore, the AR furniture displaying features allow people to view furniture 

remotely before buying, reduce the hassle of browsing the furniture in store and no need to 

imagine how the furniture looks in their room. For example, IKEA launched a catalogue app 

in 2016 that uses AR technology to showcase products, and sales increased 35.1% from 27.6% 

in 2012 [6]. This proposed AR interior design application with more comprehensive 

functionality than simply showcasing products can further enhance the customer experience. 

The improvement of this app brings to the related industries will have a positive impact 

on economic growth.  

1.5  Background Information 

As stated in [7], Augmented reality (AR) is a technology that merges computer-

generated elements, such as digital visual elements, sound, or other sensory stimuli delivered 

via technology, with the environment in real time. The real world is captured in real time on 

the user's device camera, allows users to see the real world and AR brings virtual 3D objects 

overlaid on the real world captured. The object does not exist in the real world, but AR makes 

users feel that the objects are part of the real world, coexisting with the real world objects in 

the same space.  
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When the AR system was first developed, special instruments, which is a display device, 

were needed to implement the AR system. The first AR computer system was an AR head-

mounted display system developed by a computer scientist Ivan Sutherland at Harvard in 1968 

[8]. With the development and progress of science and technology, AR systems begin to appear 

in our daily life, and are realised in smart mobile devices. If we were to mention a familiar AR 

app, it would be Pokemon Go. It's a mobile game that uses augmented reality technology to 

allow users to interact with the game's characters in the real world environment in real time.  

AR technology has been applied in a wide range of fields, medical, education, 

entertainment, manufacturing and repair, military aircraft, and many other potential areas as 

explained in [8]. Interior design is one of the areas positively influenced by AR technology. 

With the application of AR technology in smart mobile devices, users can perceive the design 

space, view virtual furniture such as the furniture in their real world environment, and can 

experience the furniture in actual size, so as to make a real assessment.  

There are some popular tools to build AR apps, which are Apple ARKit and Google 

ARCore. Apple ARKit is developed for iOS devices, and Google ARCore is used in Android 

devices. As the delivery output of this project is an Android mobile app, Google ARCore will 

be used in this project. ARCore support location-based AR, also known as markerless-based 

AR, by understanding the environment, detect planes and places the objects on the planes. 

1.6  Report Organisation 

This report is organised into 7 chapters: Chapter 1 Introduction, Chapter 2 Literature Review, 

Chapter 3 System Methodology, Chapter 4 System Implementation, Chapter 5 System 

Operation, Chapter 6 System Evaluation and Discussion, Chapter 7 Conclusion. The first 

chapter is the introduction of this project which includes problem statement, project 

background and motivation, project scope, project objectives, project contribution, and report 

organisation. The second chapter is the literature review carried out on several existing AR and 

non AR based interior design applications in the market to evaluate the strengths and 

weaknesses of each product. The third chapter is discussing the overall system design of this 

project. The fourth chapter is regarding the details on how to implement the design of the 

system. Furthermore, the fifth chapter reports the system operations. The sixth chapter discuss 

the system evaluation results. Lastly, the seventh chapter concludes the project and give 

recommendation for future work. 
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Homestyler 

 

Figure 2- 2 Homestyler outline detection and measurement 

 

 

Figure 2- 3 Homestyler design view with inserted furniture and wall painted 

 
Homestyler Interior design is an interior design application, which supports measurement 

of the real world dimensions in an uploading picture of the real world environment and allows 

testing the virtual furniture on the picture [11]. As shown in Figure 2-2, by taking and uploading 

a photo of the room, the system will make visual calculations based on the outline of the room 

and convert it into a 3D perspective view. Users can then refine the results by aligning the walls 

and corners of the room, as well as manually adjusting the measurements based on the actual 

dimensions of the room. Figure 2-3shows that users can add furniture to the room, and the 

application will keep the actual size of the furniture based on the size of the room. Homestyler 

also provides a community for users to post their designs, and communicate with users around 

the world.  

2.1.2  Existing Application of Augmented Reality Technology in Interior Design 

A survey mentioned before shows that the visualisation of design by AR is helpful in the 

design process. So far, there are different systems that apply AR to help in visualising design 
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in different ways. For example, AR prototyping, AR furniture testing, clearing design area, 

floorplanner with or without real world measurement.  

 

Figure 2- 4 3D model of design generated from 2D floor plan in AR view 

 
An application that uses AR to display 2D floor plans into 3D models to help users 

better understand the 2D floor plans has been proposed in [12]. In addition, this feature helps 

designers reduce the cost of prototyping. This system applied marker-based AR. As shown in 

Figure 2-4, the users need to open the application on their device, open the camera, and select 

a model to overlay. The system will use a marker scanner to detect markers, which is the 2D 

floor plan image, and display the 3D model on top of the image. Users can then view the 3D 

model from different angles through the camera. See what a 2D floor plan looks like in 3D. 

The system also applies high definition textures and shading to the models to produce a realistic 

view of the 3D models. 

Some AR based interior Design mobile apps allow the placement of a 3D furniture 

model into the real world view captured by the camera in the mobile device. It looks like putting 

virtual objects in the real world. It helps users understand how virtual interior design materials 

are presented in real world environments. Users can also walk around in the real environment, 

feel the space after the furniture is placed, they can move their mobile device and see every 

detail of the furniture from any angle. 
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roOomy 

 

Figure 2- 5 AR view with virtual wood stool in roOomy 

 
roOomy is one of the interior design mobile applications that uses AR technology to 

add furniture to an AR view [13]. It involves inserting furniture into floors, walls and ceilings. 

roOomy offers furniture from a variety of brands, including Ikea Place and Houzz, which are 

the applications that are going to be discussed later. The product can be viewed as a 3D object 

or inserted into an AR view. There is also a community at roOomy that allows users to get 

inspired or improve their interior design knowledge and skills. However, there are some 

difficulties in inserting ceiling or wall furniture in the AR view, and sometimes the furniture 

will float in the air and not be accurate. Also, roOomy allows users to view only one piece of 

furniture at a time in the AR view. It is not convenient for the user to see the whole design of 

how all the furniture fits together. Figure 2-5 shows the AR view with virtual wood stool in 

roOomy. 

Ikea Place 

 

Figure 2- 6 AR view with virtual furniture in Ikea place 
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Ikea Place is Ikea's exclusive app, designed specifically for Ikea products [14]. With 

the help of AR technology, users can visually test the products that are in Ikea's product 

catalogue. The application is only for IKEA products and has no relation to other brands' 

products. Users can see all the features of the product they want to test and can change options 

such as colours and textures available. Unlike roOomy, Ikea Places allows users to keep an 

inserted piece of furniture in its current position and browse the product list again to insert 

more. Browsing a large number of products can consume a lot of time, so Ikea has introduced 

a useful feature to solve this problem. By scanning the furniture, the app will recognize it and 

find all similar products from Ikea. This reduces the time it takes to browse through all the 

products to find the one the user wants. 

Houzz 

 

Figure 2- 7 AR view with virtual stool and virtual wall lamp in Houzz 

 
Houzz is also one of the popular AR comprehensive interior design mobile applications 

[15]. Like roOomy, Houzz includes a wide range of products from many different furniture 

stores and displays the furniture in 360-degree 3D view and AR view. But it's more convenient 

than roOomy, and can hold multiple pieces of furniture at once. As reference to Figure 2-8. 

Houzz included inserting furniture on a wall. Houzz also includes ceiling furniture and allows 

users to manually adjust the height for a more precise placement. Within the app, users can 

order the products, check the reviews of products from other users, and users can ask the store 

questions about products. Houzz has a channel where users can view other designers' projects 

and share design ideas with them. Furthermore, Houzz also has a similarly useful feature with 

SofaX, helping users find and hire professionals to design or remodel their homes for them. 
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In case the user inserts virtual furniture in an area with other existing furniture, a solution 

was introduced on removing all of the existing furniture or other objects in the area [16].  Users 

need to scan around the room from corner to corner, for incorrectly identified furniture, the 

user can use a point-to-point scan of the object. After that, users will be able to remove certain 

objects and place virtual furniture in that position without placing on top of the existing objects. 

Another solution to this problem is discussed in [17], using a technique called diminished 

reality. It's about repairing lost or damaged parts of the visual. This can be done by adding parts 

from the outside or by transferring the remaining healthy area of vision to the damaged area. 

By this, it can remove the existing object from the view. 

2.1.3  Existing Interior Design Floor Planner Mobile Applications 

Although 2D floorplan cannot give a vivid experience in displaying design, floor plans 

are still useful in interior design, showing details of a building's structure, such as space 

measurements, furnishing arrangement, and other physical features, from a top view. Eliminate 

all speculation about the interior space. This is very helpful for interior design and construction 

projects. Additionally, it also helps arrange the furniture more precisely. There are mobile 

applications that have been developed to generate 2D floor plans and 3D rooms. 

Planner 5D 

 

 
Figure 2- 8 2D floor plan in Planner 5D 
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Figure 2- 9 3D design view of Planner 5D 

 

 
Figure 2- 10 AR view of display design as a 3D model in Planner 5D 

 
 

Planner 5D is an interior design mobile application that focuses on design in 2D floor 

plans and 3D models [18]. This involves sketching a 2D floor plan, and inserting and moving 

furniture in the 2D and 3D view, as shown in Figure 2-8 and Figure 2-9. There are also other 

features in control of appearance, measurements, and locking the walls. Moreover, users can 

customise the colours, patterns and materials to the furniture, walls and floors to fit the style of 

design users are designing. Planner 5D also provided the room scanning and floor plan creating 

feature in AR view. Other than that, Planner 5D has an amazing feature, it is able to convert 
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the uploaded floor plan into 3D and add furniture that is most similar to the one detected in the 

floor plan.  Users can also view the 3D model of their design in AR view, like the AR 

prototyping discussed earlier, but this system applied the marker-less AR. Users can display 

the 3D models anywhere as shown in Figure 2-10. 

Magic Plan 

 

Figure 2- 11 Real world measurement of Magic plan 

 

 
Figure 2- 12 2D floor plan of an example project in Magic Plan 
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Figure 2- 13 3D display of an example project in Magic Plan 

 

Magic Plan is a contractor app, more useful for building projects. Magic plan helps 

constructors complete the works like measure and sketch floor plan, organise reports with 

adding photo, notes, markup, and calculate the estimated cost of the project [19]. Magic plan 

supports real world measurements by measuring distance between the located points in AR, 

which is the auto detected corner. And users also can manually sketch 2D floor plans, as shown 

in Figure 2-11. Users can further adjust the floorplan to improve accuracy. Inserting and 

moving furniture is only allowed in a 2D floor plan, but not in a 3D model. This can lead to an 

application that is inconvenient for interior designers because it is not a visual design 

environment, but useful for construction personnel managing construction projects with a 2D 

floor plan. Magic plan has a feature that solves the aforementioned problem, in SofaX, when a 

piece of furniture is dragged near the wall in a 2D floor plan, the furniture will automatically 

close to the wall, without a gap in the middle. 

Cubi Casa 

 

Figure 2- 14 2D floor plan generation in Cubi casa 
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a design in a virtual environment than it does in a real environment. This is also one of the 

problem that this project aimed to solve. To solve this problem, an interior design mobile 

application with Augmented Reality technology is viable. It brings design into the real world 

environment, giving a very interactive system for design. A few methods developed using AR 

to help visualise interior design are reviewed.  

AR prototyping excels at helping users understand 2D floor plans. However, during the 

design process, it is less interactive and practical as it is only prototyping a design in a small-

sized virtual model. RoOmy, Ikea place, and Houzz are AR-based interior design mobile 

applications. They can all design a house by placing the 3D furniture model into the real world 

environment through AR view. Unlike Ikea place which only includes Ikea products, roOomy 

and Houzz include more furniture from many different brands. AR wall and ceiling attachable 

furniture is available in RoOomy and Houzz, but not in Ikea Place. However, all of them have 

accuracy problems to a different degree in holding the furniture in its position, roOomy has 

this problem more serious than Ikea place and Houzz. Besides, they are more like a simple 

furniture display application. They only involve inserting and viewing pieces of furniture in 

AR views and the design cannot be saved and reviewed again in the future. 2D floor plan and 

3D room are not available in these applications. This may not be useful for a complex home 

design or renovation project. Besides, these apps could not get rid of the existing furniture in 

the real world environment, and may place it on top of them, which is the problem solved by 

using the diminished reality [17] and the method proposed in [16].  

Planner 5D, Magic plan, and Cubi casa is a floor planner app that can form 2D floor 

plans. Planner 5D includes more interior design functions than the other two floor planner apps 

by allowing design in both 2D and 3D views. It also allows creating floor plan by scanning 

room in AR view, like Magic Plan. and it has a powerful feature that can auto convert an 

uploaded floorplan into a full-customised 3D model. Magic plan focuses more on helping 

contractors to manage projects with 2D floor plan, report generation and cost calculation, but 

it only allows design in 2D floor plan. Cubi casa is a professional app that generates a further 

editable detailed floor plan based on real-world measurement and detection in a quick way. 

However, all of them do not include AR applications to place virtual furniture in the real world 

environment. 

After reviewing and evaluating the interior design mobile applications and relevant 

solutions, we can see that some applications lead the way in terms of some features, but there 
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are no applications that provide all of the basic functionality described above. In order to solve 

the problems faced by users involved in this area and reach the user satisfaction point, this 

proposed project develops a more comprehensive interior design mobile application with the 

AR technologies that provides most of the basic functions mentioned above.  

This proposed mobile app has similar functionality to RoOomy, Ikea Place, and Houzz, 

where users can place and arrange pieces of furniture in an augmented real world environment. 

But AR wall and ceiling attachable furniture are not available. There will be a feature in this 

proposed app to create a floorplan of the room and clear the environment at the same time in 

AR view, which is like a combination of Magic Plan and the solution discussed in [16], just by 

scanning and connecting the corners of the room. The design in this app can be converted 

between AR view, 2D floor plan and 3D room, just like Planner 5D, but with an AR view that 

is not available in Planner 5D, users also can move the furniture in these scenes. And the project 

can be saved, shared and exported. However, this product can be developed better with the 

others amazing features found in the review app in the future, such as the convenient floorplan 

creation method in Cubi casa, place furniture on walls and ceilings in AR available in Houzz. 

But due to time constraint, they may not be covered in this project. 
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Manage House Project Activity 

 

Figure 3- 4 Manage House Project Activity Diagram 

 

Figure 3-4 shows the activity to manage created house projects. In the home page, there is a 

list of the user-created house projects. Users can long press on the house project they want to 

manage, and a menu will pop up from which the user can choose to rename or delete the house. 

When the user chooses to rename the house and enters the new house name, the system will 

update the project name in the database, and update the house list in the home page. Users can 

also select to delete the house project, and the system will prompt the user to confirm the 

operation again to prevent the user from deleting the project by mistake. 
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Create New Room Project Activity 

 

Figure 3- 5 Create New Room Project Activity Diagram 

 
Figure 3-5 shows the activity to create new rooms in house projects. Same as creating a new 

house project, users are required to give the new room project a name, and the system will 

record the newly created room under the corresponding house project. 

 

Manage Room Project Activity 

 

Figure 3- 6 Manage Room Project Activity Diagram 
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Figure 3-6 shows the activity to manage created room projects. Same as managing house 

projects, users need to provide a new name when renaming a house project, and the user can 

delete room projects by double confirming the action to prevent them from deleting rooms by 

mistake. 

 

Add Furniture Activity 

 

Figure 3- 7 Add Furniture Activity Diagram 

 

Figure 3-7 shows the activity for adding furniture for designing the room. In the house page, 

the user can click on the room that they want to design and select to add furniture for the room, 

all added furniture will be available during the design process in AR view for users to insert on 

the floor plan. The content of the furniture menu is classified by room type, and each room 

type will also have a list of furniture categories, so that users can easily find the furniture they 

want when designing for a specific room type. After that users can click on a piece of furniture 

of interest to view its details, such as material, size or price. Armed with this information, if 

users want to use the furniture for their room design, they can click a button to add the furniture 

to the list of selected furniture. 
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View Furniture Purchasing List Activity 

 

Figure 3- 8 View Furniture Purchasing List Activity Diagram 

 

Figure 3-8 shows the activity to view the furniture purchasing list of house projects. When a 

user enters a house project, he/she can click a button to view a list of furniture that they need 

to buy to realise the design into reality, which is a list of furniture they have used in the design 

of each room in a house project. If there are no rooms in the house project, or if there is no 

selected furniture, the system will display a message telling the user.  
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Design on AR View Activity 

 

Figure 3- 9 Design on AR View Activity Diagram 

 

Figure 3-9 shows the activity of designing in the AR view. To design a room, the user can 

click on the created room project and select design mode to start the design process in the AR 

view. When entering the AR design view, the system will first check if there is a previously 

created floor plan in the room project. If there is no previously created floor plan, users need 

to create one. This is done by scanning the room and adding corners to represent the real-

world room corners. 

If there is a created floorplan, the user can click on a button to resolve the floorplan, 

and furniture. About resolving furniture, there are different cases, in which users may be 

resolving the design when they are first entering the AR scene or they may be switching from 

2D or 3D scene. Refer to Figure 3-14 for more explanation on the AR furniture resolving 

process. After that, users can insert furniture onto the floor plan and arrange the furniture. 
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After designing until satisfied, users can switch to 2D or 3D scene to view the 2D floor 

plan or 3D room of the design. When switching view, the furniture and their position and 

rotation, and corners position will be updated to a persistent list, in which the data will be kept 

for the next loaded scene when the current scene is unloaded and destroyed. Lastly, users can 

save the design via AR view. Anchors will be added to the furniture position and hosted to 

cloud.  

 

Insert Furniture (in AR view) Activity 

 

Figure 3- 10 Insert Furniture Activity Diagram 

 

Figure 3-10 shows the activity of inserting furniture onto the floor plan in AR view. Users first 

open the selected furniture list menu, tap to select a furniture, the system will display the 

furniture placement indicator from the device screen centre onto the floor plan. Users can move 

the device to move the indicator to where they want to place the furniture, and tap to place it 

there.  

If the indicator is colliding other furniture or the walls, the indicator will change to red 

colour, indicating users cannot place the furniture there. Users only can tap on the screen and 

insert the furniture on the floorplan when the indicator is green.  
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Design on 2D View Activity 

 

Figure 3- 11 Design on 2D View Activity Diagram 

 

Figure 3-11 shows the activity of designing in 2D floor plan. As mentioned earlier, the corner 

and furniture position and rotations will be recorded to a persistent list when switching from 

AR to another scene. When the 2D scene is loaded, the system will get the position of corners 

to create the 2D floor plan by generating a mesh and generating the wall with line renderer. In 

this way, the length and shape of the 2D floor plan will match the AR floor plan. The length of 

each side wall will be displayed by calculating the distance between the two connecting corners 

to show the dimensions of the room. 

All furniture recorded in the list will be instantiated onto the 2D floor plan in the form 

of 3D model, placed at positions and rotations that match the AR scene, and the models will be 

rotated to make the top of the furniture model face upward and make it looks like a 2D image 

on the 2D floor plan. Users can then move or rotate the furniture further on this floor plan 

showing the top view of the room. The purpose of the 2D floor plan is to facilitate the user to 

arrange the furniture more accurately, the system will help users automatically align the 

furniture parallel to the nearest wall when rotating. Furthermore, since furniture should always 

be in the floor plan, the sides of the 2D floor plan will be set with colliders to prevent the 

furniture from moving out of the 2D floor plan. 
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The user can then switch to an AR or 3D scene and the system will update the new position 

of the furniture to the persisted list and load the selected scene. 

 

Design on 3D View Activity 

 
Figure 3- 12 Design on 3D View Activity Diagram 

 

Figure 3-12 shows the activity of designing in a 3D room. Same as the design in the 2D view, 

when the user switches from the other 2 scenes to the 3D scene, the system will create a 3D 

room based on the persisted corners list, generate a mesh as the floor and build 3D walls and 

instantiate 3D furniture. Users can drag or rotate the furniture further. Likewise, the walls will 

be set to prevent furniture from being moved out of the 3D room. After that, the user can switch 

to the AR or 2D view, and the system will update the position and rotation of the furniture and 

load the selected scene.  

  



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
         30 
 

3.2.3  Sequence Diagram 

AR View Build Floor Plan Process 

 

Figure 3- 13 AR View Build Floor Plan Process Sequence DIagram 

 

When a user enters the AR view, the system will check if it is switching from a 2D or 

3D view (not first AR session) by checking the corner anchor id list count in the Main Manager. 

Main Manager is a persistent object, it will not be destroyed when the whole scene is unloaded 

and destroyed. Therefore, it is used to store and pass the floor plan corner and furniture 

information, such as furniture id, furniture pose (position and rotation), corner anchor id, and 

corner position between the 3 design views. If the list is not empty, meaning that it is switching 

from a 2D or 3D view, the system will display a resolve button for the user to resolve the floor 

plan created in the previous AR session. Users click the button, the system triggers the Ar cloud 

anchor manager, which is an object that performs the corner, furniture hosting and resolving 

process, to resolve the corner anchors with the anchor ID list. Else, if there is no corner anchor 

id in Main Manager, indicating this is a first AR session, not switching from 2D or 3D, the 
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manager. If no, means this AR scene is the first start session, the system will trigger Ar cloud 

anchor manager to check the room project document in Cloud Firestore. If there are added 

furniture, the system will get the returned furniture cloud anchor id, resolve the furniture anchor, 

and instantiate the furniture on the resolved anchor position. 

 

2D and 3D View Initialising Process 

 

Figure 3- 15 2D and 3D View Initialising Process Sequence Diagram 

 

When entering a 2D or 3D scene, the system will trigger its Wall manager and Floor 

manager to get the corner position in the Main Manager and create the wall with collider and 

floor mesh. After that, the system will trigger the Furniture list manager to get the furniture 

position and rotation from the Main manager and instantiate the furniture. 

 

  



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
         33 
 

Switch Scene Process 

 

Figure 3- 16 Switch Scene Process Sequence Diagram 

 

This shows the process when the user clicks to go to AR or 2D, or 3D scene, from any one 

scene. Taking switching from AR to 2D scene as an example. When users click to load a 2D 

scene from the AR view, the system will trigger the Furniture List Manager of the AR scene to 

update the floor plan corner position, furniture position and rotation into the Main Manager. 

Then trigger the Scene Loader to load the 2D scene and destroy the current AR scene, 

meanwhile, the Main Manager is persistent and will not be destroyed. 
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4.2  System Performance Definition 

The accuracy of the measurement should be guaranteed. Floor plans created based on real-

world sizing measurements should be as accurate as the floor plan size in the real-world 

environment. Inserted furniture should be on the ground, not so wide off the ground that it 

appears to be floating elsewhere. When the user loads the project again, the saved floor plan 

and furniture should keep the same position and rotation. Floor plan dimensions and the 

position and rotation of furniture moving in AR, 2D and 3D should match in all 3 views. 

4.3  System Requirements 

4.3.1  Functional 

Log in:  

1. Users should be able to register an account.  

2. Users should be able to login to the application with a registered account. 

 

Main page: (House projects)  

1. Users should be able to create new house projects. 

 

House page: (Room projects)  

1. Users should be able to create new rooms for the current selected house project.  

2. Users should be able to add furniture for each room.  

3. Users should be able to view the to buy list for each room.  

 

Design Process: 

1. Users should be able to create and save a floor plan for a room in AR.  

2. Users should be able to place, move, rotate furniture on the floor plan.  

3. Users should be able to save the position and rotation of furniture in the real world in AR. 4. 

Users should be able to resolve a previously saved floor plan and furniture onto the correct 

position in the real world.  

5. Users should be able to switch the design between AR, 2D and 3D views. 

4.3.2  Non-functional 

Accuracy  
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1. System should be able to retrieve and display correct data from the database.  

Reliability  

1. System should be able to run smoothly without failures. 

Usability  

1. System should be able to easy install and run in the supportable android device (ARCore 

supportable) [21]. 

2. Application should be user friendly. 

Performance  

1. Each functions should be run effectively. 

4.4  Timeline 

 

 
Figure 4- 1 Gantt chart for FYP1 

 

 
Figure 4- 2 Gantt chart for FYP2 
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Figure 5- 27 Selected furniture list menu in AR scene 

 

The menu that opens on the left shows a list of selected furniture. Users can then tap on a 

furniture to insert it onto the floor plan. 

 

 

Figure 5- 28 Furniture placement indicator in appropriate position 

 

After the user selects a furniture, a furniture placement indicator will be projected from the 

device screen centre. The green indicator indicates that it is a valid place to place the furniture, 

and the user can tap on the screen to insert the furniture at the indicator position. However, if 

the indicator touches another piece of furniture on the floor plan or the floor plan wall, the 

indicator will turn red, refer Figure 5-28, 5-29, then the user will not be able to place the 

furniture there. This is to avoid users placing furniture where it overlaps with other furniture 

or walls. 
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Figure 5- 33 Inserted furniture in the floor plan in AR view 

  

Figure above shows some furniture placed on the floor plan. 

 

 

Figure 5- 34 Move furniture (side table) on the floor plan in AR view 

 

The user can tap on the furniture and drag it in the floor plan, there are colliders on all sides 

of the floor plan to prevent the user from dragging the furniture out of the floor plan. Above 

shows the side table selected, outlined with a green line, and moved to a new location. 

 

 

Figure 5- 35 Rotate furniture (chair) on the floor plan in AR view 





 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
         52 
 

Switch to design on 2D floor plan 

 

Figure 5- 38 2D floor plan and furniture in 2D view 

 

After the user selects the "2D" button in the view switching menu of the AR view, the user 

will enter the 2D design view. The floor plan corner positions in AR view are stored, this newly 

loaded 2D scene will retrieve the corner positions and recreate the floor plan in 2D, furniture 

will also be shown on the floor plan. This floor plan is a 2D floor plan of the design done in 

the AR view, so the size of the floor plan and the position and rotation of the furniture match 

those in the AR view. 

 

 

Figure 5- 39 Moved furniture in 2D view 

 

The user can further modify the design by touching the furniture, dragging the selected 

furniture, or rotate it by dragging the arrow next to it. As with AR view, furniture cannot be 

dragged out of the floor plan. 
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Figure 5- 41 furniture rotation function in 2D view 

 
Above shows the update function executed in every frame, which first checks to see if the 

rotation indicator (arrow next to the selected furniture) is touched. If it is, it enters rotation 
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mode, calculates the angle offset, and find the closest wall. Then check that the angle on either 

side of the furniture is parallel to the nearest wall with a difference within 2 degrees. If it is, 

the rotation of the furniture will be updated to be parallel to the wall.  

 

 

Figure 5- 42 Function to update furniture rotation  

 

The figure above shows the function to update the rotation of the furniture and display the 

yellow line. 

 

 

Figure 5- 43 View switching menu in 2D view 

 

Users can also switch from 2D view to AR or 3D view in the view switching menu. 

 

Switch to design on 3D room 

 

Figure 5- 44 3D room in 3D view 
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Figure 5- 47 Adjusted view in 3Dview 

 

Users also can adjust the view, zoom in and out, rotate the view, and move around to view the 

design from different angles. Besides, users can move and rotate the furniture in the 3D room. 

 

 

Figure 5- 48 View switching menu in 3D view 

 
The 3D view also has a view switching menu for users to switch to AR or 2D view. 

 

Switch back to AR view 

 

Figure 5- 49 AR view loaded from previous 3D view 
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Reopen the app and resolve the previously saved design  

 

Figure 5- 55 Resolved previously saved design project 

 

The user can continue the design later, resolve the design (floor plan and furniture), and edit 

the design further.  



mailto:cychew123@gmail.com
mailto:cychew123@gmail.com
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Invalid 

password 

(less than 8 

characters) 

-Email: 

cychew123@gmail.com 

-Password: 12345 

Display an 

error message 

Display an 

error 

message 

Pass 

Empty 

password 

-Email: 

cychew123@gmail.com 

-Password:  

Display an 

error message 

Display an 

error 

message 

Pass 

Sign up 

with 

registered 

account 

-Email: 

cychew123@gmail.com 

-Password: 12345678 

Display an 

error message 

Display an 

error 

message 

Pass 

Table 6- 1 Sign Up function testing table 

Sign In Function Testing 

Test 

Item 

Test Case Test Data Expected 

Output 

Actual 

Output 

Result 

(Pass/Fail) 

Sign In Valid 

account 

email and 

password 

-Email: 

cychew123@gmail.com 

-Password: 12345678 

Direct user to 

home page 

Direct user 

to home 

page 

Pass 

Incorrect 

email 

-Email: cychew123 

-Password: 12345678 

Display an 

error message 

Display an 

error 

message 

Pass 

Empty 

email 

-Email:  

-Password: 12345678 

Display an 

error message 

Display an 

error 

message 

Pass 

Incorrect 

password 

-Email: 

cychew123@gmail.com 

-Password: 12345 

Display an 

error message 

Display an 

error 

message 

Pass 

Empty 

password 

-Email: 

cychew123@gmail.com 

Display an 

error message 

Display an 

error 

message 

Pass 

mailto:cychew123@gmail.com
mailto:cychew123@gmail.com
mailto:cychew123@gmail.com
mailto:cychew123@gmail.com
mailto:cychew123@gmail.com
mailto:cychew123@gmail.com
mailto:cychew123@gmail.com
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-Password:  

Non-

existent 

user 

account 

-Email: 

test123@gmail.com 

-Password: 12345678 

Display an 

error message 

Display an 

error 

message 

Pass 

Table 6- 2 Sign In function testing table 

Create New House Project Use Case Testing 

Test 

Item 

Test Case Test Data Expected Output Actual Output Result 

(Pass/Fail) 

Create 

new 

house 

project 

Enter not 

empty house 

name 

House name: 

MyHouse 

House project 

appear in the 

page and record 

updated 

correctly in 

Cloud Firestore 

House project 

appear in the 

page and record 

updated 

correctly in 

Cloud Firestore 

Pass 

Enter empty 

house name 

House name: Display error 

message 

Display error 

message 

Pass 

Table 6- 3 Create new house project use case testing table 

 

Manage House Project Use Case Testing 

Test 

Item 

Test Case Test Data Expected Output Actual Output Result 

(Pass/Fail) 

Rename 

house 

project 

Enter not 

empty new 

house 

name 

House name: 

MyNewHouse 

House project 

name updated in 

the home page 

and record 

updated correctly 

in Cloud 

Firestore 

House project 

name updated 

in the home 

page and record 

updated 

correctly in 

Cloud Firestore 

Pass 

Enter 

empty 

House name: Display error 

message 

Display error 

message 

Pass 

mailto:test123@gmail.com
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View 

empty 

purchasing 

list room 

House 

project with 

a room that 

have no 

furniture 

added in the 

design 

Display no 

added furniture 

message 

Display no added 

furniture message 

Pass 

View 

house with 

room with 

purchasing 

list 

House 

project with 

a room that 

have some 

furniture 

added 

Display the 

furniture added 

and the total 

cost 

Display the 

furniture added 

and the total cost 

Pass 

Table 6- 8 View furniture purchasing list use case testing table 

 

6.2.2  Room scanning and Floor plan creation features Testing 

 

Figure 6- 1 floor plan created in testing 

As shown in above, the room dimensions can be measured and transformed into a floor 

plan by using this floor plan creation function. The corners of the floor plan can easily be added 

according to where the centre indicator went. The first added corner turns red when the corner 

indicator collides with it, a floor plan that connects the whole room can be easily drawn.  
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In order to prevent users from adding corners outside of the detected plane, the centre 

indicator will prevent them from exiting the plane detected. However, if users need to move 

the corner to a specific place out of the plane detected, they can simply use their finger to drag 

the corner to the specific position. 

 

Figure 6- 2 Physical measurement of real-world room 

 

Figure 6- 3 A closer look of the physical measurement of the real-world room 

The second test that was carried is to test the floor plan measurement. As the floor plan 

created in AR view shows the length of each side of it. The floor plan measurement was tested 

to make sure it shows the correct dimensions for the real-world room. Figure 6-1, and Figure 

6-3 shows that the floor plan was created with accurate real-world room dimensions. 
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6.2.3  Consistency Testing between the 3 views 

A test was carried to test the consistency between the 3 views. We first design in AR view, 

convert to 2D view, further modify the design, then convert to 3D room, and finally convert 

back to AR view. The floor plan size, and furniture position and rotation in each scene was 

recorded to evaluate the consistency between the 3 views. 

 

Figure 6- 4 Initial design in AR view in consistency testing 

 

Figure 6- 5 Design switches to 2D view in consistency testing 

Referring to Figure 6-1, 6-4 and 6-5, when loading from an AR scene to 2D scene, the 2D 

floor plan size matches the floor plan created in the previous AR scene. Besides, the furniture 

is also placed in the same position and rotation as in the AR scene. 
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Figure 6- 6 Design edited in 2D view in consistency testing 

 

Figure 6- 7 Design switches to 3D view in consistency testing 

 

Figure 6- 8 Design switches back to AR view in consistency testing 

After that, loading from 2D scene, see Figure 6-6, to 3D scene, see Figure 6-7, the furniture 

positions also match the position in the 2D floor plan. Lastly, switching back to the AR scene, 



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
         71 
 

see Figure 6-7, the furniture position and rotation is consistent with the furniture in the previous 

3D scene. 

Therefore, we can see that the floor plan dimensions, furniture positions and rotations are 

consistent when switching between the 3 design views. 

6.2.4  Furniture Insertion Feature Testing 

 

Figure 6- 9 Furniture placement indicator on floor plan in furniture insertion testing 

 

Figure 6- 10 Furniture placement inserted on floor plan in furniture insertion testing 

The AR furniture insertion function was tested. Figure 6-10 shows that the furniture 

insertion function executes correctly. Users can place the furniture in the position pointed by 

the indicator when the indicator is green, which tells that the position is an appropriate position. 
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Figure 6- 11 Furniture placement indicator touches the other furniture in furniture insertion testing 

 

Figure 6- 12 Furniture placement indicator touches the floor plan side in furniture insertion testing 

 

Besides, the furniture placement indicator works well for detecting collisions with other 

furniture and floor plan sides, turned red whenever it touches the other furniture or the floor 

plan sides, and turned back to green when leaving the other furniture or floor plan side. When 

the indicator turns red, the furniture cannot be placed. This prevents users from placing 

furniture in inappropriate locations, such as overlapping other furniture and placing it in the 

middle of a wall. 
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Figure 6- 13 Comparison of AR view furniture and real-world furniture 

Furthermore, whether the furniture size matches the real-world size was tested. The above 

shows the comparison of a real world chair and the chair in AR view. The size of the chair in 

AR view is acceptable. 

6.2.5  Furniture Dragging and Rotating Feature Testing 

In all 3 views, the furniture has been tested with the drag and rotate function. Furniture 

moves to where the finger was lifted. Furniture stops at the wall when trying to drag the 

furniture out of the floor plan, the furniture will stay in the floor plan. Furthermore, furniture 

rotates following the direction and angle of the finger rotates the rotation indicator.  

 

Figure 6- 14 Furniture rotated parallel to the nearest wall in furniture rotation testing 



 

Bachelor of Computer Science (Honours) 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
         74 
 

The rotation feature in 2D was tested. In 2D view, when the furniture is dragged near to a 

wall and is rotating to look nearly parallel to the wall, the furniture is automatically rotated 

parallel to the nearest wall by the system. This helps the user better align the furniture with the 

wall. During testing, whenever the system performs an automatic rotation, the yellow line 

appeara on the wall. This informs the user that the furniture is now parallel to the wall, and the 

line will disappear when the user lifts the finger. 

 

Figure 6- 15 Furniture collision testing 

 
Another test that was carried out is the collision test for the furniture. As the real world 

furniture should not pass through each other. The furniture in this app has the same feature, 

when moving the furniture, they stop next to another furniture and do not pass through or knock 

another furniture away. 

6.2.6  Design Project Saving and Resolving Testing 

 

Figure 6- 16 Unsaved design project 
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consumers with a good user experience and simplify their design process. Then furniture stores 

can also increase sales. 

7.2  Recommendation 

Apart from the implemented features, there are some useful and attractive features that can 

be added to improve this application. In addition to measuring real-world room dimensions and 

creating floor plans, door and window creation can be added to allow users to create a more 

complete floor plan. With this feature, users can scan doors and windows for position and size 

after creating a floor plan and add to 2D floor plans and 3D rooms. Besides, the application 

could also be improved by allowing users to combine floor plans of multiple rooms to create a 

floor plan of the entire house. Rather than only allows users to create floor plans for one room 

at a time. 

Furthermore, not only inserted furniture on the floor, this application can be improved to 

allow users to place wall attachable furniture, such as wall lamp and ceiling fan, and even try 

out wall paint in AR view. Lighting and shadowing in the application also could be improved 

to make furniture models look more realistic. Finally, this application can further develop the 

function of cooperation with furniture stores or other interior design related companies, such 

as providing an online store platform with AR, 2D and 3D design capabilities to view the 

furniture. 

 

 

 

 

 

 

 

 

 

 

 

 

 



https://www.cs.unc.edu/~azuma/ARpresence.pdf
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https://apps.apple.com/us/app/magicplan/id427424432
https://apps.apple.com/gb/app/cubicasa-2d-floor-plans/id1439879192
https://apps.apple.com/gb/app/cubicasa-2d-floor-plans/id1439879192
https://developers.google.com/ar/devices
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PLAGIARISM CHECK RESULT 
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