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Introduction 

- 1st Year
- Rover 
- Slope Monitoring 
- Image Capture 

- 2nd Year
- Web Application
- Rover User Interface
- Image Processing - AI
- Database Backend 



LEO ROVER 



Robecca                      Leo Rover 

*Leo Rover Image found online*



Web Application

● Display data & images

● Why we are working on 
this project

● Why it's important.





Framework



Pan/Zoom In Function



Web Application  | Movement using current position



Web Application  | Movement using current position



Web Application  | Google Maps API



Web Application  | Google Maps API

Old markers

Old markers

Out of scope image









Image Processing

● Blur Image
● Canny edge detection
● Analyze image and figure out disjointed area
● Mark area in Image



Steps

source image (a) Canny edge detection (b) Median Blur

(c) Canny edge after blurresult image (d) Position edge

Input 

Output 



Goal

Vertical displacement Horizontal displacement



Counting Pixels



Image Segmentation - Grabcut Algorithm
● Removes noise
● Requires user input



Measuring the Displacements

● Depth camera D435
● Save as .bag or .raw
● Alignment
● Obtain 3D coordinates
● Perform Euclidean 

distance



Future Planning

● Allow automatic masking
● Bring in machine learning/AI



Rover UI

● The Robot UI Now and Before
● Data Display and Rover Mode Controls
● Complete Work 



The Rover UI Now

Start /Stop it starts 
/Stops the Rover

Displays Rover 
movement controls

Displays Data 
Collected

Latest Rover UI Design 2020

Exporting 
the data



Data Display  & Rover Mode Controls

Latest Rover UI Design 
2020-2021



The Rover UI Before

Previous Rover UI design in  2019



Complete Ui 



Backend Database 

● Hardware & Data 
● Database & Azure Blob Storage 
● Relational Schema
● Automation
● Expansion



Hardware & Data 

● Hardware
○ Level
○ Lidar & Depth Camera
○ GoPro 360
○ GPS Module

● Data
○ Slope %
○ GPS Coordinates
○ JPG’s 
○ EXIF - Metadata 
○ Timestamps
○ Dates 





Azure Blob Storage 







Relational Schema

- Integrating all data sources 
(Rover Hardware + NavLA)



                                                - Expansion -

● Data Manipulation
● Severity levels 
● Implement Azure tools to refine 

and visualize data
● Azure AI 



Thank you!


