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Goal Data coII tlon
Use robots and data-driven learning to:
1. Produce semantic maps of farm objects
2. Estimate yielc
3. Monitor health

Methodology:

* Detect fruits:

» Initial: data-driven deep neural network based object detection

» Advanced: iImprove detection with context information (context extraction
—> context-based ROI selection - task-specific back-end analyzers)

» Data-assoclation: -

> Initial; track fruits in 2D Sal | f‘ﬁ:

» Advanced: represent fruits as 3D landmarks and match their projections AT
with detections in the image

* Mapping

» Initial: average 3D locations of corners around fruit detections

» Advanced: use fruits as features in SfM, directly reconstruct a map of fruits

Detecting, tracking, counting and mapping

Challenges In fruit counting: Our solutions: Sie Ectimat
o _ _ _ Ize Estimation of Oranges
1. Data association across frames =>  Object tracking algorithm — cover ez
2. False detections —> 3D-size-based rejection ~ SEESEaml_l 00 | K
3. Double tracking —  3D-location-based rejection
4. Counting non-target fruits —  3D-distance-based rejection o
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Recent Results: STM using semantic features & data association with landmark representation:
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Monocular camera based pipeline achieves comparable

Tradltlonal feature based SfM of oranges:
S performance to sensor-suite (3D Lidar, GPS/INS,
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Semantic feature based SfM of mangoes:

e T TR Lo
D s artla L R Y, Vo

Collaboration with Dr. James Underwood from Australian Centre for Field Robots, University of Syd..h'é'y--. 3. Wldely accessible (Commodlty hardware)
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