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> Existing methods often fail to reflect the task

» Motivation : learning to well preserve the task structure even in OOD tasks

> Metric based representation learning

> Virtual task learning




Zhang et.al, Learn

Contribution1 -

Metric Based Task Representation

< Task metric design based on Bisimulation metric
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Contribution2 - Task Aware Sample Generation of Virtual Tasks

< Task aware virtual task sample generation and task preserving learning Ly,

Egen(wa qs) — Eéo‘wpq_s [_fC (éaa Zgﬁ) + Ei“wqw(-léc‘) [(ﬁa — Zgﬂc)z” (3)
WGAN generator loss task preserving loss
> enablesto generate realistic task samples > learntasklatentto preserve task
information of virtual task context
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WGAN : Gulrajani et.al., Improved Training of Wasserstein GANs, NeurlPS 2017



Method - Task Aware Virtual Training

<+ Agent can prepare OOD tasks in advance through TAVT
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Environments with OOD test tasks

<+ Environmental setup with Out-Of-Distribution test tasks
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> MuJoCo Locomotion Task Environments > MetaWorld ML1 Task Environments
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Visualization of Task Representation

<+ TAVT well preserves all 1D, 2D and 3D task structure!
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Performance on Out-Of-Distribution Tasks

<+ TAVT shows superior adaptation performance on various OOD test tasks!

» MuJoCo Locomotion Task Environments
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> MetaWorld ML1 Task Environments

Table 3. Average success rate for MetaWorld ML1 environments.

MAML RL? VariBAD LDM PEARL CCM Amago MIER TAVT(Ours)
Reach 0.97+0.02 0.95£0.04 0.7320.12  0.76x0.1 048+0.21 0.65+£0.13 0.71+0.27 0.61+0.18 0.98+0.02
Reach-OOD-Inter  0.56+0.11 0.86+0.12 0.82+0.11 0.87+0.1 0.52+0.16 0.78+0.1  0.93+0.05 0.62+0.18 0.96+0.03
Reach-O0D-Extra  0.48+0.15 0.7320.14 0.82+0.11 0.79+0.15 0.48+0.14 0.81+0.12 0.43+0.08 0.65+0.12;  0.99+0.01
Push 0.94£0.03  0.98+£0.02 0.88+£0.09 0.83£0.11 0.61x0.11 0.18+#0.08 0.87+£0.11 0.59£0.13 0.98+0.03
Push-OOD-Inter ~ 0.78+£0.13  0.79+0.14 0.83+0.11 0.77+£0.13  0.79+0.16 0.12+£0.03 0.98+0.02 0.45+0.15 0.98+0.02
Push-OOD-Extra  0.5540.13  0.38+0.12 0.65+0.09 0.72+0.11 0.5540.18 0.15£0.04 0.83£0.11 0.61+0.15 0.92+0.08




Thank you!

See you soon on the Conference!
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