oy Learning AI-System Capabilities AAT

Query - Response

* A set of capability Interface

descriptions.

* For each capability, it
describes when it can
be executed and what
its possible effects are.

Why learn capability descriptions?

e Easier to reason about in terms of capabilities than
low-level functionalities.
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High-Level Query Example

Agent Actions Learned
(Keystrokes) Capabilities

capabilityl

(defeat ganon), (go to door), (go to key), (at-ganon 5 3)

WA S D E (go to ganon), (pick key), (open door) (at-link 4 6)
(ahveganon
capabilityl
Agent’s State Interpretable State (next_to ganon) capability4
Representation Representation e
t

(X11,X12, ey X11) (at ganon 5,3), (at link 6,3) capabItity
(X901, X22, wer Xok) (at key 9,4), (at door 9,2)

(not (alive ganon))

(alive ganon) (alive link)

Discovering Capabilities

The player and the monster The player defeated the The player has

are in neighboring cells. monster, and is still moved to a new
at (p0,cell 6 3) in the same location. location.
Expressed at(m0,cell 5_3) at (p0,cell 6 3) at (p0,cell 5 3)
clear(cell 0 0).. — ——
in U e Cl clear (cell 0 0).. Cz clear(cell 0 _0)..
IN user E— wall (cell 0 1).. > wall(cell 0 I). > wall(cell 0 1).
\hjcabL”ary next{to_mi?stiré; door at(ngI 9 2) door at(cell 9 2)
mons er_a ilve (In _— —_— — n £(9 4
door at(cell 9 2) key_at(9_4) ey_at(9_4)
key at(9_4) A A

Results

mm

Learned Capability Model Why this representation?

» Easily convertible
to natural language

4 )
(:capability c4

:parameters (7playerl 7celll

| ?monszéz? 70?113) * Supports generalization Escape

Frocmaition (et and transfer
(at 7playerl 7celll) ZEIda 528
o pnenster’ ey Accuracy verified using Driver Montezuma 849

ceffect (probabilistic Agent (IPPC Tireworld) as the D . A 34
0.7 (and (clear 7cell2) Ground Truth Model available river gent

(not (alive 7?monsterl))

(not (at ?monsterl 7cell2))

(not (next_to 7monsterl)))
0.2 (and (game-over)

(not (at 7playerl 7celll))

(not (alive 7playerl)))

0.1 (and ))) #No-change
- /

What Next?

* Plan using learned models
 Expand the scope to

Embodied Al Domains
 Expand to Noisy Classifiers

Equivalent to “Defeat Ganon”




