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Agenda

' ance for the following modules was performed as
Test Plan to verify functionality, reliability, and

dcalization (Total Station) QA
ocalization (Skycam) QA

3. Validation QA
4. Navigation QA
5. Planning QA
6. Perception QA
7. Hardware QA



Goal: Localization (Total Station) QA



. T ey

s —

) ros2 run tf2_ros tf2_echo map base_link
[INFO] [1762911174.798349131] [tf2_echo]: Waiting for transform map -> base_link:
ent target_frame - frame does not exist

At _time 1762011175 521221384

- Translation: [1.430, 0.732, 0.318]

- RoTatilon: 1n Quaternion (Xyzw) [0.0v03, -0.021, -0.061, 0.998]

- Rotation: in RPY (radian) [0.008, -0.041, -0.123]

- Rotation: in RPY (degree) [0.466, -2.333, -7.045]



Goal: Localization (Skycam) QA



Goal: Localization (Skycam) QA
T08: SkyCam Localization Validation

—Jp Total Station

QA Result: Solved roll and pitch pose drifting issue with mechanical gimbal


https://docs.google.com/file/d/1oAelrUwySz_zmrreoTbe0sZ4xa-e01v2/preview

Goal: Validation QA




Goal: Validation Test Results

T07: Trail Grooming Slope Validation

Validation Success = False Validation Success = True
Max Slope =17.93 deg Max Slope =1.73 deg

QA Result:
e Validation accurately detects slope gradient
e Correctly returns successfulness of grading run



Goal: Navigation QA



Goal: Navigation Test Results

1T02: Global Path Planner Accuracy Test

Deviation Statistics : T2 Global Planner

Test No. Cumulative % Deviation Test Result
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Satisfies verification criteria (Cumulative
deviation RMSE between reference latitude and planned
path is < 25%). Will continue to tabulate statistics during
CI/CD testing.

T03: Filtering and Selection of Gradable
Craters

denote craters to avoid
Green circles denote craters to groom

1



Goal: Navigation Test Results

T04: Navigation Controller Maximum T06: Repeatability Test of Local
Deviation Test Navigation Controller

Deviation Statistics : T4 Global Controller

Test No. Cumulative % Deviation Test Result

--
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Satisfies verification criteria and rover follows
planned path with maximum deviation < 10%. Will
continue to tabulate statistics during CI/CD testing.

Rover follows consistent local paths
across repeated runs and reaches every
crater accurately.
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http://www.youtube.com/watch?v=oPZriejkkJA

Goal: Planning QA




Lben_nodej: ------

[ben_node]: [FSM]
[ben_node]: [FSH:
[ben_node]: [FSM:
[ben_node]: [FSM:
[ben_node]: [FSH:
[ben_node]: [FSM:
[ben_node]: [FSH:
[ben_node]: [FSM:

[ben_node]: ------

[ben_node]: [FsSM]
[ben_node]: [FSM:
[ben_node]: [FSM:

[ben_node]: ------

[ben_node]: [FSM]
[ben_node]: [FSM:
[ben_node]: [FSM:

[ben_node]: [FSM:

[ben_node]: [FSM:

target_frame does

[ben_node]: ------

[ben_node]: [FSM]
[ben_node]: [FSM:
[ben_node]: [FSM:

Current State: PERCEPTION

PERCEPTION] Requested crater goals from service.

PERCEPTION] Transitioning to MANIPULATION_PLANNER.

PERCEPTION] Pose extraction succeeded: Generated 4 goal poses.
PERCEPTION] Verbose: goal[@] type=source x=2.08 y=1.43 yaw=6.27
PERCEPTION] Verbose: goal[1] type=sink x=2.97 y=1.42 yaw=6.27
PERCEPTION] Verbose: goal[2] type=source_backblade x=3.87 y=1.41 yaw=6.2]
PERCEPTION] Verbose: goal[3] type=sink_backblade x=2.52 y=1.43 yaw=6.27
Current State: MANIPULATION_PLANNER

MANIPULATION_PLANNER] Running manipulation planner...
MANIPULATION_PLANNER] Skipping goal @ (type=source).

Current State: MANIPULATION_PLANNER

MANIPULATION_PLANNER] Running manipulation planner...
MANIPULATION_PLANNER] Planning to pose 1/4 (x=2.97, y=1.42) type_raw=sink

MANIPULATION_PLANNER] Sent plan request for pose index 1.
MANIPULATION_PLANNER] Planning failed for pose index 1: TF lookup failec
not exist.

Current State: MANIPULATION_PLANNER

MANIPULATION_PLANNER] Running manipulation planner...
MANIPULATION_PLANNER] Planning to pose 1/4 (x=2.97, y=1.42) type_raw=sink
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Goal: Planning Test Results
Test 09: CPU/GPU Usage of Orin & Compute Limits

Activities ® Remmina Nov8 1310 0@ ® = 94U

[-] Activities  EB Tilix Novg 13110 03 AMODE3OW @ @ € O
o = 4/a~ + @ @ Tilix: lunarroadster@ubuntu: ~ Q = - a8 x
b 1: lunarroadster@ubuntu: ~ ~ o x
ubuntu (Ubuntu 22.64 64bit / Linux 5.15.148-tegra) Uptime: 1:02:43
1.40/1.89GHz cPU 45.4% idle: 63.4% ctx_sw MEM 12, active 1.54G SWAP 0.0% 8-core
cPU [ 1 user irq 3.4% inter 42K total 61.4G  inactive 8.16G total 30.7G 3.83
MEM [ ] system nice 0.0% sw_int 8K used 7.58G buffers 286M used [}
SWAP [ 1 iowait 0.0% steal free 53.8G cached 4.64G free 30.7G 4.66
NETWORK Rx/s Tx/s TASKS 597 (1943 thr), 3 run, 468 slp, 126 oth sorted automatically by CPU consumption
dockere
lo 1.28Mb 1.28Mb CPU% MEM% VIRT RES PID USER TIME+ THR NI S R/s W/s Command ('k' to kill)
vethe6f0a07 >42.4 1.5 64.3G 915M 8349 root 24:29 39 0s 72
wlP1p1s@ 180Kb 3.03Mb 2.76G 420M 17107 root 10:53 36 es o /root/Lunar_ROADSTE
B 853M 162M 8353 root 11:52 11 o G 4 --ros-args
DefaultGateway 424M 59.8M 28837 lunarroad 0:01 1 ) 2% Jusr/bin/glances
715M 36.9M 8056 root 5:46 11 es L --ros-args -r __no
DISK I/O R/s W/s 1002M 78.5M 4600 lunarroad 5:13 5 es 22 --gapplication-servic
mmcblke ] 0 5.62G 409M 2932 lunarroad 17:21 30 es " 48
mmcblkeboote ] 0 715M 38.3M 8054 root 5:5%°11 0s 22 --ros-args -r __no
mmcblkeboot1 ] ] 1.19G 36.7M 15293 root 2:23 18 es Tt
mmcblkepl ] 0 783M 34.9M 8069 root 4:20 11 es z7 --ros-
mmcblkep2 ] 0 713M  35.2M 22777 root 0:48 11 0s T --ros-arg
mmcblkep3 ] 0 713M 35.6M 22583 root 0:50 11 es 27
mmcblkep4a ] ] 768M 31.6M 15820 root 1:53 11 es ?2?
mmcblkeps 0 0 17.6M 9.46M 4797 lunarroad 2:33 1 es ?? new-session -d -s luna
mmcblkep6 ] ] 544M 52.9M 2879 lunarroad 11:52 4 0s G ¢
mmcblkep7 ] 0 1.41G 42.4M 7953 root 3:08 23 es ?? serial --de
mmcblkeps ] 0 1.12G 33.3M 23085 root 0:34 17 es ;i --ros-args -r __no
mmcblkep9 0 0 713M  33.4M 8040 root 2:41 11 es ?? --ros-args --para
mmcblkep1e ] ] 1.18G 15.3M 4707 root 2:12 12 es LT -na
mmcblkep11 0 0 2.87G 104M 1640 root 1:32 24 es ?? -H fd:// --containe
mmcblkep12 ] ] 0.0 ] o 8470 root 0:45 1 -20 I ??
mmcblkep13 ] ] 649M 42.2M 8044 root 1:54 10 es T --ros-args
mmcblkep14 ] ] 720M 33.8M 8154 root 1:59 11 es G --ros-args -r __no
mmcblkep15s 0 0 636M 31.8M 8161 root 1:52 10 ] A --ros
nvme®n1 0 0 493M 41.7M 5039 root 1:06 7 0s 22 /opt/ros/humble/bin
nvmedn1pl [} [ 132M 38.7M 23084 root 0:14 2 S 22 Jopt/ros/humble/bin
nvmedn1p2 [} [}
2025-11-08 13:10:18 ESTO 0




Goal: Perception QA



oal: Perception Test Results

ception Stack Crater Geometry Extraction Test

o7 8 8 208 2= arael 7y anar30NE2n 4 s miz e s M 2
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]

,5 eption Stack Crater Geometry Extraction Test

% 8 Crater Detection with Diameter = &

Cam: X:0.18 Y:0.27 Z:0.88 D:0.44m
. Bose: X:1.07 Y:0.32 Z:1.29




Goal: Hardware QA




T oy
: \ £

"~ Goal: Hardware Test Results
a 10 Complete Hardware Test and QA

NS

e
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https://docs.google.com/file/d/1A2UVvCT-2DSvYljcKsY6MFApjwbX4n0J/preview

dware Test

‘ B 1 e
| ‘

A

Results
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3] &N Risk Management

No spares available

Discontinued model, spare parts unavailable

Check out eBay and other similar platforms for spares

Team

3/4/2025

8/30/2025

" | The whole project falling through, or redo almost all subsystems on a different rover.

Successfully find exact
spares on these platforms

Likelihood

2 3 4

Consequence

Check out and stock similar parts if not same

Successfully find and stock
similar parts

Find a twin rover that was used by a previous team on campus

Successfully find the twin
rover and scavenge parts

Find similar parts - a slightly smaller pinion and motor set

Spares problem will be
solved

3/6/2025 9/22/2025
3/6/2025 9/22/2025
3/6/2025 3/7/2025
9/10/2025 9/22/2025

22
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Risk Management

Securing Moonyard access for testing/demos will be
restricted and challenging

" |No testbed available for testing and/or FVD

Devise and discuss a testing and demo plan with Prof. Red
and Prof. David Wettergreen beforehand and reserve slots

8/29/2025

8/29/2025

Successfully meet and
discuss the schedule of
high priority projects

Likelihood

9/11/2025

Consequence

9/11/2025

Complete Medical Evaluation to get unrestricted but
controlled access

Successfully complete
the Medical Evaluation
and get unrestricted
access to the Moonyard

9/5/2025

9/11/2025

Respirator Training

Complete training and
get custom masks

9/30/2025




Arduino needs to be manually reset each time before starting
autonomy or switching between autonomy and teleoperation
modes.

=W Risk Management

Arduino requires reset before operation Bhaswanth
3/4/2025

4/10/2025

_ |Slows down setup time and impacts operational readiness, delaying mission start and

mode transitions.

Likelihood

Technical

Consequence

Successfully establish

Check USB port permissions and drivers issues on Jetson consistent serial 4/26/2025 9/5/2025
connection without reset

Verify that Arduino is connected via USB 3.0 instead of USB  |Ensure stable high-speed

y 3 . . gh-sp 4/26/2025 9/5/2025

2.0 port communication

Check for ROS node frequency mismatches causing packet |Match ROS

loss to Arduino publish/subscribe rates 4/26/2025 9/5/2025

. Reset can be called from
Implement a software reset trigger the operations terminal 9/7/2025




Issues Log

1. Recheck wiring permutations
Unable to obtain rear to see which one is correct
steer motor encoder 2. Retrace wiring to make sure Hardware working
10/04/2025 10/18/2025 Team feedback everything is wired correctly Rechecked wiring as intended

1. Recheck front steer power
connections with the RoboClaw
connectors
2. Check how the rear steer
Front steer has power power connections are Rechecked power  Hardware working
10/04/2025 10/18/2025 Team issue connected and try to copy connections as intended

Drilled new holes to
Steer pinion dislocates 1. Mount the steer motor to be  mount the steer
during large steer closer to the drive shaft motor to be closer to Solved problem
10/25/2025 11/01/2025 Team commands 2. By a larger sized steer pinion the drive shaft entirely

New RoboClaw 1. Increase the height of the

adaptor is too high, support pillars

the E-box lid is not 2. Switch to a thermal space Added spacers to Hardware working
11/05/2025 11/07/2025 Team able to be screwed on blanket instead of an acrylic lid raise the plate as intended




Future Work

1ct the Fall Validation Demonstration, verifying
- performance in navigation, grading, and validation

FVD Encore Goal:
e Localization (Skycam) Integration
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Front Drive Motor Front Drive Mechanism




THANKS!

Team Lunar ROADSTER



