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“Starting with a foothold on the Moon, we pave the way to the cosmos”



tware: Localization Test (T09)



https://docs.google.com/file/d/1_HVxEFLUNPRSu5h7jCvpQV6P_fa64rOv/preview

oftware: Navigation
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Navigation: active
Localization: inactive
Feedback:

ETA:

Distance remaining:
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Recoveries:

Startup
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Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click: Zoom. Shift: More options.
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2 launch nav2_bringup bringup_launch.py slam:=False use_sim_time:=false

ise_sim_time:=false ~
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[behavior_server]: Destroying bond (behavior_server) to lifecycle manager.
[lifecycle_manager_navigation]: Deactivating planner_server

[planner_server]: Deactivating
[global_costmap.global_costmap]: Deactivating

[planner_server]: Deactivating plugin GridBased of type NavfnPlanner

[planner_server]: Destroying bond (planner_server) to lifecycle manager.
[lifecycle_manager_navigation]: Deactivating smoother_server

[smoother_server]: Deactivating

[smoother_server]: Destroying bond (smoother_server) to lifecycle manager.
[lifecycle_manager_navigation]: Deactivating controller_server

[controller_server]: Deactivating

[MPPIController]: Deactivated MPPI Controller: FollowPath

[local_costmap.local_costmap]: Deactivating

[controller_server]: Destroying bond (controller_server) to lifecycle manager.
[lifecycle_manager_navigation]: Cleaning up velocity_smoother

[velocity_smoother]: Cleaning up

[lifecycle_manager_navigation]: Cleaning up waypoint_follower

[waypoint_follower]: Cleaning up

[lifecycle_manager_navigation]: Cleaning up bt_navigator

[bt_navigator]: Cleaning up
[bt_navigator]: Completed Cleaning up

[lifecycle_manager_navigation]: Cleaning up behavior_server

[behavior_server]: Cleaning up

[lifecycle_manager_navigation]: Cleaning up planner_server

[planner_server]: Cleaning up
[global_costmap.global_costmap]: Cleaning up

[planner_server]: Cleaning up plugin GridBased of type NavfnPlanner
[planner_server]: Destroying plugin GridBased of type NavfnPlanner

[lifecycle_manager_navigation]: Cleaning up smoother_server

[smoother_server]: Cleaning up

[lifecycle_manager_navigation]: Cleaning up controller_server

[controller_server]: Cleaning up

[MPPIController]: Cleaned up MPPI Controller: FollowPath

[local_costmap.local_costmap]: Cleaning up

[lifecycle_manager_navigation]: Managed nodes have been reset
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https://docs.google.com/file/d/102Tib0zL9vURF0TCTNyaTtJvLB6zYXXR/preview

e Ground plane is fit using RANSAC
e Point cloud is modified to clamp small height values to 0 to
allow accurate source and sink node detection



Software: Tool Planner

< Workspace 1 » 08 Apr, Tue 02:56:13 « »
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Software: Tool Planner

~~~~~~~ Machine iteration
Pre-Signal: YES
State LO: PLAN_TRANSPORT
State L1: TRANSPORT
PLAN_TRANSPORT
Number of source nodes: 436
Number of sink nodes: 480
Source volume: 13.252
Sink volume: 7.73717
Number of transport assignments: 2
obj value: 13.0855
~~~~~~~ Machine iteration
Pre-Signal: TRANSPORT_PLANNED
State LO: GET_TRANSPORT_GOALS
State L1: TRANSPORT
GET_TRANSPORT_GOALS

Tool Planner integrated with FSM
Next Task: Tuning Map and Planner to get the desired outputs
Error: Source and sink volume mismatch (partially environment,

partially thresholding)



Software: FSM (T13)

READY

\

updateMap() — UPDATE_MAP

\/

SITE_WORK_DONE

\/

MAP_EXPLORED

\/

| planTransport() >  PLAN_TRANSPORT

\/

| getGoalPose()  |> GET_TRANSPORT_GOALS

\/

Yesr GOALS_REMAINING ‘_\L No

getTrajectory() >  GET_TRAJECTORY END_MISSION

\ \/

Nav Stack )—) FOLLOW_TRAJECTORY STOPPED

Far from Goal

Reached Goal
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251 WWare: Active Mapping Stack (T08)

e Active mapping
stack completed

e Integrates with
localization to give
global elevation
map

e Local elevation
map is also
implemented (not
shown)




preloaded point cloud
map from FARO scan
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RealSense camera
mounted at $X, Y, Z, R, P,
Y$=:0.5,0, 0.6, 0, -30, 03}
from base link

FOV is clear of the dozer
blade

Extrusion does not affect
total station localizing the
prism

Triangle bracket mount is
sturdy

1



\ ardware: E-Box Assembled (T07)

R 3. % %
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e Fixed loose connections

e Re-crimped and
re-soldered worn out
connections

e Fixed rear steering motor
by drilling through the
shaft and using a dowel

pin to hold the pinion in
place.
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Hardware: Wheels Printed and Test (T06)
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https://docs.google.com/file/d/156FaOqFvE0XrfUNn2azGPwLMoZuW75LT/preview

Risk Management

Technical,
Logistics

04/02/2025
04/02/2025

: May prevent the robot from reaching the goal location, blocking the transition to the tool planner and
affecting grading

The robot experiences delays in localization and minor positional
offsets during movement

Likelihood

Consequence

Successfully localize the
robot in the moon yard during 04/02/2025
movement

Tune EKF parameters and ensure synchronized motor speeds for
accurate odometry
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P L W Risk Management
Navigation and tool planners use differently processed costmaps

generated from the point cloud. As the navigation package requires
waypoints in a specific format and in a sequence, the tool planner will
have to modified and tuned accordingly. 04/04/2025

Errors in manipulation of sand, leading to sub-par grading Consequence

Logistics

Likelihood

Successfully tune parameters
Extensive testing and tuning and integrate navigation and 04/05/2025
tool planner stack

Mln!mlz_e differences be.t ween the maps used by t(.)OI plann.e-r and One ground truth map frame 04/01/2025 04/01/2025
navigation stack by setting the correct map frame in the point cloud
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Date Resolved Participants

Boxiang Fu

Bhaswanth
03/19/2025 Ayapilla

04/07/2025 04/07/2025 Team

Issues Log

Description

Global localization flies off
during testing

Rear motor rotating in the
wrong direction

Options

1. Try different
localization
technique rather
than using
robot_localization
package

2. Debug

1. Recheck wiring
(hardware)

2. Recheck motor
command sign
convention
(software)

Resolution

Debugged and
updated TX2 code so
that it publishes data
with respect to the
correct frame (map)

Switched power
cable at the motor
controller terminals

Justification

Global localization
frame does not fly off
anymore. Localization
is fixed

This changes the
rotation direction of the
motor
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THANKS!

Team Lunar ROADSTER



