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UND Robotics Team
« 6MYearin Compe’n’ﬂ@n
« 11 Team Members "

Faculty Adwsors
Dr. Jeremiah Neubert
L Dr. Surojit Gupta W
PR Dr. Naoima Kaabouch

« Allundergraduates— ME & EE
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Team Members:

Nick Allen, Jacob Berry,
Austin Cote,

Pushkara Jayasekera,
Kyle Kunkel, Anne Mayer,
Tate Messmer, Alec
Redmann, Dustin Rudnick,
Jordan Senff, Luke Spray
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Target
Trough
(1.575m x 0.457m)

Center, Florlda

Team-| Start

« On-site Mining B (e
Competition i |
° Scoring: - BEETS
Regolith: 3 pts / kg i rea
Ice Simulant: 6 pts / kg L x2:94m)

Robot Mass: -8 pts / kg
— Autonomy: Up to 500 pts

e Constraints:
Max Mass: 176 Ibs

— Max Dimensions: 60 x 30 x 30 in
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200 Ibs. of Regolith
IN 10 Minutes

 Utilize Lightweight
Materials

T
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FINAL DESIGN

DAIR: Deep Acquisition of Icy Regolith

UND Lunabotics




s T Lty

4/24/2019 UND Lunabotics 7



— Waterjet cut

— Protected by
TAGNITE

« Modular Design
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« Controlled
Lowering & Raising

* Mining Depth of
20 in.

« Carbon Fiber
SCoops
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System
— Urethane paddles
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« Camera Calibration

« One Frame Needed for
Detection

« Detection Phase
« Pose Estimation
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OUTREACH

Inspiring the Next Generation
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CONCLUSION
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4%

. Increased Regolith Storage
« Autonomy Capable System
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Supplementary
InNformartion
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Localization
Thread

W ;Iv

System Architecture

Inifialize

Obstacle
Detection
Thread

Main
Thread

Find Features,
Compute

Find Ground
Plane using

Grab Information
from the Other

I

Micro-
Processors
Thread

Send PWM data

Descriptors PAN-?A(\ Th“:l”d‘ I
Lomﬁre Receve pard
Desciptors with Find Obstacles Run Kalman Filter from Micro-
3D Paint Claud | Proceassars
SeENd PWM dard SENJ MICro-

Calculaie Pose
and Send to
Main Thread

send Obstacle
Information to
Main Ihread

to Micro-
Pracessar Thread

Processor Data
o Main Thread
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Define goals for project/robot

Design Power System
Prelim Concept Designs of Mining Mechanism
Prelim Concept Design of Chassis

Prelim Conept Designs of Hopper

Program Redundancy for Microprocessors
Configuration Design of Mining Mechanism
Configuration Design of Chassis

Configuration Design of Hopper

30 Modeling

Remote Power Reset

Parametric Design of Chassis
Purchasing of Electrical Components

Parametric Design of Hopper

Localization Camera

Parametric Design of Mining Mechanism
Source Mechanical Special Purpose Parts
Order Mechanical Special Purpose Parts

Build Power System

Aszzembly of Subsystems/Subassemblies

Manufacture Mechanical Special Purpose Parts

Design autonomy Logic

Integrate Electronics

Order Standard Mechanical Parts
Program Microprocessing Unit

Machine Parts for Mechanical Subsytems
Final Assembly of Robot

Testing of Final Assembly i

Depart for NASA Competition

10/21/2014 11/15/2014

12/10/2014

1/4/2015 1/28/2015

5/9/2015

Preliminary Design
Review [11/21/14)

System

Requirements
Review [10/17/14)

Critical Design
Review [12/17/14)




