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What is AR 
Mural?

A collaborative 

drawing/sculpting 

platform in 

augmented reality





Microsoft augmented reality 
headset

Background

Game development platform 
for building and testing apps

Hololens 2

“Middle man” between Unity 
and Hololens to deploy apps

Visual Studio

Communication protocol used 
for server to connect users

MQTT Server



Background: MQTT

SERVER
draw

avatar

Message Query Telemetry Transport ServerStandard Server 

SERVER

PUBLISHERS

SUBSCRIBERS

Client sends request

Server processes and 
sends a response

Publisher-subscriber model
Publisher sends message to topic

Clients subscribe to topic to receive 
messages 



Tool:  Undo/Redo



Tool:  Object Tool

https://www.google.com/url?q=http://www.youtube.com/watch?v%3DovUWyheLT_I&sa=D&source=editors&ust=1754668997953063&usg=AOvVaw1Biql43KeuEHuaULsnErJM


Feature:  Avatars



Feature:  Avatars 
Avatar Selection

● Customization of avatar

○ Changing color of material 

attached to prefab in 

AvatarManager



Feature:  QRCode Initialisation
Object position

● When using the Hololens we wait 

for the user to scan 3 QrCodes

● Each user who scan the 

QRCodes will see the objects at 

the same position in space

Before

https://www.google.com/url?q=http://www.youtube.com/watch?v%3DOeqjbUFv7oA%26t%3D1&sa=D&source=editors&ust=1754669000145731&usg=AOvVaw3sP0HFj8COXCsAyTWuZws-


Feature:  QRCode Initialisation
Avatar position

● When using the hololens each 

avatar is displayed according to 

their real position in space

After

https://www.google.com/url?q=http://www.youtube.com/watch?v%3DYu9O8E1FX5Q%26t%3D2&sa=D&source=editors&ust=1754669001359735&usg=AOvVaw1VBMg3ikTVobmpAj-oxVwC


Feature:  Multiple 
Murals

CREATING NEW MURALS DELETING MURALS



Feature:  Multiple 
MuralsBEHIND THE SCENES: Client Interaction

Client 
requests all 

murals

Server sends 
list of 

existing IDs

Create a 
button for 

each ID

User 
chooses  
Mural n

ID n is storedOpen Main 
Scene

Fetch data 
with mural n 

ID

Display 
mural n’s 

data



Challenge:  LevelDB
MULTIMURAL LIMITATIONS

● Initial plan →

○ Have multiple databases, one for each mural

● Problem: Multiple LevelDB instances cannot be 

open at the same time

● Currently: one DB for multiple murals 

○ Inefficient to query/store

Mural n

LevelDB

MQTT Topics

LevelDB

Mural n



Future Work

● Research + find a database 

alternative that

○ Handles multiple open 

databases

○ Has fast key/data lookup

○ Is scalable



Challenge:  
Documentation

DOCUMENTATION SCARCITY FOR:

● Setting up

○ Mixed Reality ToolKit

○ Unity builds

○ Hololens Deployment

● MQTT Server

● AR Mural



Challenge:  Humanization
● Hand visualization for users similar to 

avatar generation using Hololens 

camera

● Body animation based on headset 

movements

● Slower and tedious testing on Hololens

https://www.google.com/url?q=http://www.youtube.com/watch?v%3DhinMOA_9RVA%26t%3D2&sa=D&source=editors&ust=1754669002888978&usg=AOvVaw1JTLVbgtrdIHai0j_2jZyd


Future Work
● Continue humanization 

development with external 

camera to mimic body 

movements

○ Machine learning body 

detection algorithm

○ Depth camera



THANK YOU!


