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Team Setup

File sharing

Discord
Google Drive
GitHub

Team communication

Barnabas Novak

Weekly meetings
In-person and Zoom

Meet with liaisons every other week

Team Members

Hovhannes Babayan, Steven Chen, Jaden Lazo, Jacky Man,
George Ewest, Hober Granados, Nathan Rodrigeuz-Lynn,

Barnabas Novak, Allen Tamrazian, Jordy Ye-Cao
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Background

Originally
e VIPER Rocks! was a web-based citizen science project developed for NASA's
VIPER rover
e VIPER = Volatiles Investigating Polar Exploration Rover
e Part of alarger program, called Artemis Program
e The rover was supposed to explore the lunar South Pole
[ J

Core functions: scout, size, classify rocks from images taken on the Moon

Shift in Direction

e The VIPER mission faced funding cuts and restructuring within NASA and is
now under review

e The citizen science platform was renamed to Lunar Rocks!

Image Sources Update

e Originally: Images would have come directly from VIPER in near-real time
e Now: We use images from other lunar rovers, telescopes, and publicly
available data

Shaping the future of web
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Project Setup

e Citizen scientist platform

e Implement the 3 requirements

e Improve platform: optimize load speeds, reduce input lag

e Returning users: design, rewarding experience (badges, achievement tree)
e Usable data: build backend structure for usability and to limit error

e Bridge between NASA and public: make anyone be part of the mission

Shaping the future of web
Hovhannes Babayan development together.



Project goals

Creating a Citizen Science Platform

Objective (The Three Requirements):

Enable seamless identification, measurement, and
categorization of lunar rocks for enhanced lunar
exploration and research.

1. Scouting:
e Split up images to help sizing and classification

2. Sizing:
e Accurately measure rock dimensions with drawing
tools

3. Classification:
e Identify and classify rocks into 4 categories

angular sub- sub- rounded
angular rounded
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Requirement 1: Scouting

Objective:
Achieve a streamlined workflow with a clear layout,
effective partitioning, and an intuitive user experience.

1. Design - Survey Layout:
e (Clarity and simple in format

2. Partitioning - Split Images:
e Divide images into logical segments for other tasks <100
e Facilitate examination of specific areas

1002x<200

3. User Inter.face - !ntultlve: | | P
e User-friendly interface for seamless interaction

e Usability and responsive design for all users 3005x<400

CAL STATE
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Requirement 2: Sizing

Objective:
Equip users with tools for efficient rock analysis and
progress management
1. Drag - Rock Selection Tool:
e Easier select and move rocks using a drag-and-drop
tool
e Simplified interaction and organization of elements
2. Drawing - Precision Tools:
e Drawing tools for detailed annotations or
measurements
e Accuracy in rock analysis and documentation
3. Undo/Redo - User Error Recovery:
e Quickly undo or redo actions to correct mistakes
e Provide a seamless and clear user experience
4. Save - Progress Preservation:
e Save work periodically to ensure no progress is lost

CAL STATE
e Enable users to resume tasks from where they left @F’L y
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Requirement 3: Classification

Objective:
Streamline the rock classification process with defined
categories, clear guidance, and robust ambiguity management

1. Shape Categories - 6 Defined Types:
e Identify and classify rocks into six precise shape
categories
e Ensure consistent and accurate classification standards

2. Ambiguity Handling:

e Handle ambiguity by skipping unclassifiable cases angular sub- sub- rounded
guity by PPINg : angular rounded

3. Visual Guidance - Category Examples:

e Offer visual examples with images to illustrate each
category

Shaping the future of web
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Full Stack

Front-End:
React: Design and implementation of the Ul
Vite: Build and Deployment Tool

Back-End:

Tomcat: Application Server for Backend
Hosting

Node.js: Backend Framework for API
Development

Jordy Ye Cao



Frontend

React:

Vite:

Jordy Ye Cao

Component Architecture: Promotes modular, reusable components for
organized and scalable code.

Efficient Rendering: Virtual DOM enables fast and responsive user
interface updates.

Robust Ecosystem: Extensive library support and active community
contributions.

Rapid Development: Instant hot module reloading and ultra-fast dev
server.

Production-Ready Output: Optimized builds with minimal overhead.
Modern Features: Native support for ES modules and the latest JavaScript
standards.




Backend

Tomcat: Java Application Server

e Java Compatibility: Natively supports servlets and JSP for running Java
web apps.

e Enterprise-Ready: Scales efficiently from small apps to large-scale
deployments.

e Lightweight Configuration: Simple setup with low resource overhead.

Node.js: APl Development Platform

e Asynchronous by Design: Event-driven architecture handles concurrent
requests with ease.

Scalable and Fast: Ideal for building responsive, lightweight APIs.

Extensive Package Ecosystem: Leverages a vast npm repository for rapid
development.

Nathan Rodriguez-Lynn




Ul - Homepage

JPL | LUNAR ROCKS Sign out ()

Home About Us Questions Contact Das Admin

Lunar Rocks

Become a space explorer from your laptop. Help scientists
identify and classify moon rocks to guide the Viper rover.

Discover all tasks

View on GitHub >

Steven Chen



Ul - About Us

JPL | LUNAR ROCKS Sign
Home About Us Questions Contact Dashboard Admin

cat

State 1o
Built by Students. Rooted at CSULA, our team is driven by a passion for
’ innovation, a commitment to learning, and a belief that
Powered by technology can empower communities and redefine what's
Purpose possible.

Hober Granados



Ul - Questions

JPL | LUNARROC

Home About Us Questions Contact

Frequently Asked Questions

Discover quick and comprehensive answers to common

questions about our platform, services, and features.

What is Lunar Rocks? A~

Lunar Rocks is a space exploration organization dedicated to...

How can | join Viper Rocks? v

Do you offer educational programs? v

Can't find what you're looking for? Contact our customer support
team

Site Editors:
Hovhannes Ba ) en Chen, George st, Hober Granados, Jaden Lazo, Jacky Man, Barnabas Novak, Nathan

Jacky Man



Ul - Contact

JPL | LUNARROCKS

Home About Us Questions Contact Dashboard Admin

Contact Information

If you have any questions or would like to get in touch with us, feel free to contact us using the information below:
Email: info@jpl.nasa.gov

Phone: (818) 354-4321

Address: 4800 Oak Grove Drive, Pasadena, CA 91109

Contact Form

Alternatively, you can use the form below to send us a message:
Name:

Email:

Message:

s

Send Message

George Ewest



Ul - Login

Sign in with GitHub

G Sign in with Google

f Sign in with Facebook

Sign in with Discord

Email

enter email

Password

enter password

Sign in with Credentials

Nathan Rodriguez-Lynn



Ul - Dashboard

Home About Us Questions Contact Dashboard Admin
Explore Tasks
A e
Scout Size Classify
Identify and mark rocks on the Estimate rock sizes for analysis Categorize rocks based on type
surface

"
O

-
Click to begin the scouting task. Click to begin the sizing task.

Click to begin the classification
task.

Hovhannes Babayan



Ul - Scouting

JPL LUNAR RO

Sign Out ®

Home About Us Questions Contact Dashboard Admin

Back

How many rocks are in this image?

Select one of the following:

Less than 100
Between 100 and 199
Between 200 and 299
Between 300 and 399

Aggregate

Jordy Ye Cao



Ul - Sizing
JPL | LUNAR ROCKS Sign out ()

Home About Us Questions Contact Dashboard Admin

Back

Sizing

Draw a circle for all rocks in this
image

Undo

Redo

Jaden Lazo



Ul - Classification

JPL | LUNAR ROCKS Sign out ()

Home

Can you identify the shape that best captures the outline
of the highlighted rock?

Angular

Sub-Angular

Rounded

Sub-Rounded

Ambiguous Shape

Submit

Site Editors:
er Granados, Jaden Lazo y Mé | ovak, Nathan

lez-Lyn, Allen

Site Managers: Shan Malt

Page Last Updated:March 25, 2025

Site Version:1.0

JPL is a federally funded research and development center staffed and

managed for NASA by Caltech.

Allen Tamrazian



Database Schema
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Result

e Reduced the cost of the project from last year
o  Prisma ORM (Object Relational Mapper)
m  $129/month for the business
o Replaced Prisma with Java Web Services + PostgreSQL
m Frontend makes a call to Java Web Service
m Java Web Service executes SQL queries
m Required an overhaul of the database
e Database is based on relationships from Prisma
e Updated Ul
o Visual changes for all of the pages
o Added in information about the team

m Individual and group pictures

Shaping the future of web
Nathan Rodriguez-Lynn development together.



Overview

Technical Side
e Inherited an unfinished project
Required deep code analysis
Full codebase translation from JavaScript to Java
Integration of new requirements
Debugging, optimization
Coordinated with liaison for technical clarifications and validation

Non-Technical Reflection
e Faced team collaboration issues

Final Thoughts
e Built a platform that bridges everyday people with space science

e Gained real-world experience in software development, teamwork, and persistence @/ @
LJPL

Shaping the future of web
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Future

Jaden Lazo

Improve the tasks
o Quadrants could have been done better
o  Classification could work better
Allow grouping of members
o Usersthat are better at one task
o  Reliability score for each task
Tutorials
Achievements
Lock out users with bad intentions
o They can ruin the data
Beta test
o Itwasin our plan, but did not come to fruition

Using the site with an actual mission

Shaping the future of web
development together.

o To see what impact our work could have



What did we learn?

e Time management is very important
o Lost some time in the 1st semester
o Ledtoarushin March and April
o Had to balance work and class hours
o Difficult to line up schedules
e The process of learning/updating “legacy” code is very involved
o Most didn't have experience in:
m React/Javascript
m JavaJersey Jakarta EE
m PostgreSQL (many had MySQL experience)
m Virtual Machine
o Learn how everything is interconnected

e Communication is important

Shaping the future of web
Allen Tamrazian development together.



Thank you for your attention!

Do we have time for a demo? Questions
will be answered after, if so!

l

LUNAR Rocks!
California Institute of Technology [}




