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IEGOALS

e Hardware setup status
e Complete Sim tests for Navigation and Docking subsystems
e Complete safety subsystem and relevant unit tests
o The system should perform diagnostics, provide feedback, and log

system health upon request



—IARDWAREUPDATE

Battery damaged, not chargeable.
Tried disconnecting various ports
on BMS and main battery, didn't

work. Pod is deformed.



VECTOR MAP GENERATION AND TESTING

1. Tried generating the lane-only vector map

using both Tier IV's online software as well L
as with the Assure Mapping Tools 1B
(dockerized) designed by the author of S\ ¢

OpenPlanner.

2. Resulting maps seem correct but the
vehicle is unable to plan a path with these
maps, so we are discussing with the
Autoware team to ensure they have been

drawn correctly.

3. HD maps usually need professionals to draw
them, and good quality ones cannot be /
drawn by hand.




SENSOR FUSION FOR RELATIVE ODOMETRY

e Tried to get a new estimate of pod location using fused laser and camera data
e Ledtoincrease in noise in some cases, probably because of incorrect covariances
e Changed formulation from relative localization to relative odometry i.e. instead of refining

pod pose assuming odometry to be solved, jointly optimize both pod location and
odometry

e Yet to fuse IMU for relative odometry



JADDING ROBUSTNESS IN LIDAR MEASUREMENT

e LiDAR measurement will be affected by clutter near the pod, we can't assume this will
never be there
e Use aprilTag estimate as prior for Pod and use the Lidar indexes and ranges based on that

estimate

- —






https://docs.google.com/file/d/1LA_RbZDRwQdG36eyKZMLsKcECNvNfmP_/preview
https://docs.google.com/file/d/1lDdEF7SVR4TgRZVHK9ouLstyGj6jhw_G/preview



https://docs.google.com/file/d/11LRF864T0dKtSqBe6TcavcMDn4l-tUiq/preview

JNSTATE MACHINE INTEGRATION
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umag@uma:~/Desktop/MRSD/Capstone /docking-sim-master$S rosr“uma®uma ~/Desktop/MRSD/Capstor
[ INFO] [1603856590.818050005]: [MODE: Pod PickUp, HMS CHiun. rwsscu, simine suis

]
[ INFO] [1603856599.556724371, 43.519000000]: [MODE: Pod PickUp, HMS CHECK: Passed, Ui
ected, STATE: Pod Identification ]

[ INFO] [1603856599.761677622, 43.719000000]: [MODE: Pod PickUp, HMS CHECK: Passed, Ui
ified, STATE: Approach ]

[ INFO] [1603856619.704507764, 62.919000000]: [MODE: Pod PickUp, HMS CHECK: Passed, Ui
Complete, STATE: Verify Pose ]

[ INFO] [1603856623.879011034, 66.919000000]: [MODE: Pod PickUp, HMS CHECK: Passed, Ui
eved, STATE: Lock ]



http://www.youtube.com/watch?v=eijS3AcV81w

SNCHALLENGES

Hardware:

@)
@)
©)

Software

Multiple attempts at setting up chassis, issues with battery
Bent pod hindered the validation of software with real sensor data
Need to obtain intrinsics and extrinsics of camera & LiDAR

Test out relative odometry and fuse IMU measurements
Final integration testing complex due to many components

Generated vector maps for simulation environment unable to run
simulation



IETASKS

e System integration
e [Dressrehearsal

e Collect Real-World Sensor data

M



Thank you!
Juestions?



