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Software Lab: 

Mobile Device Indoor Localization and 
Navigation System 

Description 
 

This project explores the development of an indoor localization and navigation system using mobile devices equipped 

with camera sensors and wireless communication capabilities. Unlike outdoor GPS-based navigation, indoor positioning 

remains a challenging problem due to signal obstruction and the complexity of indoor environments. This project addresses 

this challenge by fusing multiple data sources: visual information (point clouds, object recognition, scene segmenta-

tion), wireless signals (WiFi, Bluetooth beacons), and sensor data to accurately determine a user's position within a build-

ing and provide real-time navigation guidance. 

 

The system leverages the video feed from mobile devices to create a real-time 3D understanding of the environment. By 

combining computer vision techniques with signal-based localization and intelligent path planning, students will build a 

robust positioning and navigation system that can: 

• Generate 3D point clouds from video streams to map the environment 

• Process visual information to identify landmarks 

• Utilize beacon triangulation for position estimation 

• Fuse multiple sensor modalities to improve localization accuracy 

• Compute optimal paths and provide turn-by-turn navigation instructions 
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Task 
 

GENERAL INSTRUCTIONS: 

• Environment Setup & Data Collection 

• 3D Mapping & Reconstruction 

• Localization System 

• Navigation Module 

• User Interface & Demonstration 

• Testing & Documentation 
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