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Project Type 
Independent 

Project Category 
Web App, IoT 

Project Overview 
The project aims to develop a comprehensive Digital Twin ApplicaƟon for building monitoring and 
asset management, parƟcularly for offices and industrial sites. The web applicaƟon will simulate real 
world objects through a 3D digital twin, enabling users to see the site condiƟons, manage assets, and 
streamline maintenance tasks effecƟvely. 

The applicaƟon will allow for sensor integraƟon, employing various protocols like HTTP, MQTT and 
WebSocket to feed real-Ɵme data into the system. 

Frontend features 
3D environment will be a focal point of the interface and user experience. Most of the interacƟons will 
be handled by popup windows over the object in the simulated space. Users will be able to browse 
through a list of available sensor types and easily add new sensors and devices. ConnecƟng the data 
streams to the system and configuring the sensor should be done through a set of intuiƟve seƫngs. 

To make the applicaƟon accessible to non-technical users, they should be able to sketch 2D building 
plans that automaƟcally generate simple 3D geometries. AddiƟonally, the user can upload their own 
model in GLTF or OBJ format. 

Each user can manage mulƟple projects, represenƟng different buildings or sites. The plaƞorm's asset 
management capabiliƟes will facilitate maintenance operaƟons by assigning tasks to technicians and 
seƫng automaƟc alerts for equipment issues. ReporƟng tools will extract data from the 3D 
environment and sensor data to produce insighƞul charts and visualizaƟons. 

Backend and architecture 
The project will incorporate open-source technologies, focus on IoT integraƟon, and uƟlise Kubernetes 
for backend deployment, emphasizing security, authenƟcaƟon, and rate-limiƟng. The system should 
allow for seamless scaling in terms of the applicaƟon availability and adding new sensors or devices to 
the system. To showcase real world integraƟon, a Raspberry Pi 4B with sensors will be used to gather 
and process the data. RPi 4B will be used as a worker node in Kubernetes cluster. 

Technologies, Tools and Frameworks 
 IDE: Visual Studio Code 
 Version Control: Git, GitHub 
 Project Management: GitHub Projects 
 ContainerisaƟon: Docker, Kubernetes, kind 
 Database: MongoDB 
 CommunicaƟon: KaŅa, MQTT, HTTP, WebSocket 
 ConƟnuous IntegraƟon: Jenkins 
 Frontend: TypeScript, Three.js, Webpack 
 Hardware: Raspberry Pi 4B and sensors/actuators 



Project Process 
The project will follow an Agile methodology, with sprints planned to deliver iteraƟve and incremental 
value. The process will involve sprint plannings, reviews, and retrospecƟves to adapt to changes and 
conƟnuously improve the project outcome. 

GitHub Project board will be created to plan and track your work effecƟvely. 

 

CollaboraƟon and Stakeholders 
End-users include environmental engineers, facility managers, and maintenance technicians. 
Engagement will be through project demos, presentaƟons and a collaboraƟve Git repository. 










