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Project Objective and Prior Contribution



Project Background

● NASA MoonTrek Website

○ Showcases dierent aspects of the moon

○ Hundreds of lunar data products

○ Analysis Tools for experimentation

● Collaboration with JPL 

○ Project  Sponsors



MoonTrek Showcase



Objective

● Augmented Reality port

○ Bridges user image to MoonTrek

○ Accessible lunar data

● Generate 3D Model from user’s image

○  Develop new features

○ Enhance current ones



PAST WORK

Three Body Solution



IMAGE REGISTRATION

● One Coordinate System

● Key Features

● Transformation Matrix

● Align Images



Non-Context Aware Image Registration

Transformed User ImageRegistration Matches



Overlay with Non-Context Aware Image Registration



3D Model

JPL API



Meta Data

(Time Stamp & Location)

Generated Context-Aware Reference Image
Reference ImageUser Image



Context Aware Image Registration

Transformed User ImageRegistration Matches



Overlay with Context Aware Image Registration



Semester Progress
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Observe the Moon Night, Front-End, Back-End



http://www.youtube.com/watch?v=KI8D6IANuuU


Developing AR Apps is Difficult



Your Moon



Front End Progress: Landing Page



Upload Page



Backend



Cybersecurity measures

- Users’ emails are encrypted with 
AES before stored in database.

- Coordinates of nearest city/town 
is stored rather than exact coords 
of where photo was taken

- Users’ emails are not associated 
with images they upload



Deployment



Future Work
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What we will be looking at next Semester



MoonRegistration Library

● A C++ library for
○ Using user uploaded images
○ Moon Location Detection
○ Moon Image Registration

● In Progress
● Inherit from previous team
● Python script -> Proper library
● Improve accuracy & Optimization



MoonRegistration Library Current State

● Has Two Modules:
○ Moon Location Detection: done
○ Moon Image Registration: ready to 

work on
● Contains interfaces for C++, python, and 

javascript (WebAssembly)



MoonRegistration Library

Old NewOriginal



MoonRegistration Library

Old NewOriginal



MoonRegistration Library

Old New

Moon Not 
Found

Original



MoonRegistration Library

● Enable us to run all those algorithms in 
dierent places
○ Your-Moon Frontend (already in use)
○ Moon-Trek Frontend (for registration)
○ Live Registration
○ Infinite Zoom
○ And more…



Full Implementation of Overlays

Simon Johansen



http://www.youtube.com/watch?v=7TzcVZeLfvk


Full Implementation of Overlays

Expansion of the GUI

● Multiple layers or annotations

● Only one default layer, proof of concept

● New: entire selection of layers



Problems faced and solutions
● Source of the layers

○ Huge files, storage issues

● API
○ Provide more layers

○ Performance of the site

○ New: received a testing API 

A few of the selectable layers

Full Implementation of Overlays



What needs to be done?

● Build user friendly interface 
● Frontend/Backend support
● Creative additions

Image from NASA MoonTrek site with multiple layers added

Full Implementation of Overlays



https://docs.google.com/file/d/16LEU6fp420uvMMYkAfTvLq4DmeBnGvds/preview


http://www.youtube.com/watch?v=zGLjK_qhTdI


Improve our 3D Context Aware Model

Model Moon Goal Moon



Improve our 3D Context Aware Model

Current 2D Image Projected Normal Mapping



Live Registration

Moon-Trek
+

Video

● Running Moon image registration 
algorithm on live

● Running on
○ Static Video feed
○ Camera video feed
○ And more…



Live Registration

A proof-of-concept demo ->
● Running Moon Location Detection

○ First step of Moon Image 
Registration

● Can be change to full registration 
algorithm in the future Watch On YouTube

https://www.youtube.com/watch?v=9LZ5NX5hz3Q&t=1s


Live Registration

http://www.youtube.com/watch?v=9LZ5NX5hz3Q


Infinite Zoom



Infinite Zoom with Cloud Optimized 
GeoTIFF

Plan to implement this feature using cloud 
optimized GeoTIFFs

GeoTIFF is a bitmap raster file with embedded 
georeferencing

COG breaks down the tiling into smaller blocks
Uses HTTP GET requests to narrow down the areas 
to display





 

OtMN: Moon through the telescope
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