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Planetary surface analogues: spectromete

}V \

r and bevameter

LAMP data on DEM,eXPLORation; position[-2.e+00 1.e+00 5.e-04] LAMP measured vs predictions l11
1.0
3
2
0.9
1 5
= 5
=
3 0 o
=1 o - 0.8
-2 3
-3 12 =
0 > =07
-3 2 Q*@
-1 9 1 g 32 4
Y [km) 3
variance of samples rmse of learned model
0.0042 - * —e— local 0.11 4 * —e— |ocal
—+— global —+— global
0.0040 4 0.10 1
0.0038 4 0.09 4
0.0036 4 0.08 A
0.0034 4 0.07 4
0.0032 4 0.06
0.0030 | 0.05 4
0.0028 | 0.04 1
. .
-0.04 -0.02 0.00 0.02 0.04 -0.04 -0.02 0.00 0.02 0.04

number of samples

number of samples

Active
learning on
planets

Digital twins

Prediction

»

Terramechanics & System Identification

Error

'

‘ Kinematic

Mobility and Sensor
Data:
* Visual Odometry
* Roll, Pitch, Yaw
* Angular Velocity
* Acceleration
e Wheel Motor Torque

~

SR

System
Identification Terramechanics Model:
Method * Model Parameters

Equations -
* Wheel Steering Angles
o J
‘ Physics-Based
Differential Machine
Equations Learning
‘ Models

Desirable Zone

»

*  Mathematical Structure
* Vehicle State Prediction

- . Soil Contact
Models

. Finite/Discrete
Element Methods

Computation

Inten%ity



Future Research at UW
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Current Teaching at Hawaii

* EPET/ME 400: Spacecraft Mission Design

» EPET/ME 301: Space Science and Instrumentation
* EPET/ME 401: Capstone Project: Producing a Science Satellite

* Qutreach college through ME/Electrical Engineering (EE)/
Earth Science (ERTH) 699.

* Undergraduate project team advising

* |CS 699/ ME 696: Graduate machine learning seminar in
dynamic systems

Course Ratings over Time
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Future Teaching at UW

Space Systems Engineering (AA 420, AA 470)
Machine Learning in Dynamic Systems

Robot Mechanics: Kinematics, Dynamics, and
Control (AE 512)

Stochastic Estimation and Control (AA 447, AA
549, AA 585, AE 513, AE 514)

Space Systems Attitude Determination and
Control (AA 582)

Foundations of Machine Learning (CSE 180, CSE
415, CSE 416)

Foundations of Robotics (AA 591)
Differential Equations for Engineers
Linear Algebra for Engineers (AA 547)
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Representation

Current DEIl at Hawalil Future DEI at UW

* NSF ADVANCE Catalyst — gender equity, institutional data * NSF ADVANCE — speaking to WSGC in January!

* NSF Al Institute in Dynamic Systems — data accessibility * Institutional data? Climate survey?

* DEI co-chair for NSF Al Institute and International Space Socioeconomic status — the common link:
Robotics Conference * URM measurable but SEC not?

* Huliamahi — all-gender restrooms, climate survey, * Core: advocate mobility and opportunities
unlearning racism curriculum, speed mentoring * Data accessibility

« Women in STEM — SWE, GWiSH, WiDS * Mentorship o
- Director of Diversity Initiatives * Gather qualitative and quantitative data

* Sloan Indigenous Fellows Program Data Access is a Diversity Issue
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