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Advantage Estimation

AV}

Problems & Ideas

* Problems of learning from demonstrations
— Imperfectness of the demonstrations

— Effectiveness of learning and overfitting to flaws

* |deas: learning from demonstrations using advantage rectification

— Policy gap can be represented by advantage functions

— Learning with a minimal assumption that the demonstrating policies have
better performances than the current policy
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Advantage estimation holds when —A> 0
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Policy gap representation (above) and the overview of Advantage Rectification (below)

Advantage estimation is modified when —A< 0
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\ Trajectories demonstrated by
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Main experimental results

Experimental results of LIDAR on DDPG, TD3 and SAC

Humanoid-v2

DDPG:

Episode reward
g

750 -
G
500 - ~——— DDPG+BC
DDPG+POfD
250 -

—— DDPG-+LIDAR(ours)
‘

0.0 0.1 0.2 0.3 0.4 0.5

Hopper
4000 - 1[lo8)
—— TD3+BC
— oc

@

S

S

S
'

TD3+LIDAR(ours)

Episode reward
- 3
f=]

(=]
(=]
;

1000 -

0.0 0.1 0.2 0.3 0.4 0.5

Hopper

— SAC
—— SAC+BC
3000 - —— SAC+LIDAR(oprs)

3500 -

2500 -

2000 -

1500 -

isode reward

Epi

1000 -

i i i i
0.0 0.1 0.2 0.3 0.4 0.5

Million training steps

Walker2d-v2

2500 -
2000 -

2000 -
1500 -

1500 -
1000 -

1000 -
500 - 5001
07\ 1 1 1 1 1 Ui\
00 01 02 03 04 05 0.0

Ant

7000 - 5000 -

6000 -
4000 -

5000 -
4000 - 3000 -

3000 -
2000 -

2000 -
1000 - 1000
0- 0-
! ! ! ! ! ! |
00 02 04 06 08 10 0.0

Ant

6000 -
4000 -

5000 -
4000 - 3000 -

3000 -
2000 -

2000 -
1000 - 1000 -
0- 0
! ! ! ! ! ! |
00 02 04 06 08 10 0.0

Million training steps

Hopper-v2

0.2

Walker2d

0.2 0.4

Walker2d

| |
0.2 0.4
Million training steps

Ant-v2
1500 -

1000 -

500 -
0-
—500 -
—1000 -

—1500 -

0.0 0.2 0.4 0.6 0.8 1.0

Humanoid

6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

0-

0.0 0.2 0.4 0.6 0.8 1.0

Humanoid
6000 -

5000 -
4000 -
3000 -
2000 -

1000 -

B

| | | |
0.0 0.2 0.4 0.6 0.8 1.0
Million training steps



