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ADAPTIVE SKILL COORDINATION

Brayden Milner and Alejandro Marcenido

INTRODUCTION

» Long-Horizon Tasks
* Pick-and-Place
+ ASC
* Basic Visuomotor Skills
« Skill Coordination Policy
» Corrective Policy
» Spot
* How does this fit in the Al landscape?
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SUMMARY - PICK-AND-PLACE

» No Exact Location
» Receptacles (Approximate Locations)

* Episodic Coordinate System
* (XY, 0)

RELATED WORKS

Traditional Scheme for Navigation
Input Qutput

» Seq-Skills -
L Rl Fa R
« Modular fraining VL‘."\}

RGB images - Feature - Map building - Making a rule
extraction - Localization - Action
- Detection planning

* End-fo-end
Input

\ |
« Hierarchical RL and options ‘ ll_\ "“5‘

Train/Test Convolutional Neural Network(CNN)
Images
(RGB images)

- linear velocity
- angular velocity
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SUMMARY - SPOT

Filter and Isn'p

fill-in

Front Ly B

Bounding Box Image
Joint Angles
Egomotion Sensor

SUMMARY - TRAINING

= ]
» Basic Skills ”

* Navigation

|
» Pick —
* Place
« Skill Coordination Policy/Corrective Policy
» Probability (Learned Gating Network)
» Superset of Observations
-

+ TAMP
+ Simulations
* Reward
» Convolutional Neural Network, Multi-Layer Perceptron, GRU Layer, Gaussian
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RESULTS

» Outperformed previous systems
>90% accuracy in real world

No privileged information

Robustness to changes e I R

(a) Quantitative comparisons in Apartment, Lab, and simulation

EVALUATION

+ Adaptation to new situations

* No privileged information

» Zero-shot deployment
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REFERENCES

ADDITIONAL SLIDES

a. Basic visuomotor skills ! b. Skill coordination and adaptation

Nav obs. Pick obs. Place obs.

Nav observations Pick observations Place obs.

Garm

Igrip Ipbox joint positions x5, Zlprace

il

DAgger
Pre-training

Corrective
Coordination

Nav Skill RNN- | pick Skill \ I Place Skill

=) A

base velocities joint displacements

=

base velocities joint displacements




Trained on COCO and videos for object detection

Olgject Masks
Q. & 9 e .

saliency 2 y
detection N\ .

randomize scale,
position,
orientation,
occlusion

Background Images | ‘ g~ 4

e ]
taken from COCO dataset

100k training images total

Annotated Artificial Images )

ADDITIONAL SLIDES

Zero-shot
deployment
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-

Inference on Real Images

\




