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Generalized Potential Heuristics
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Features Weights
f:S—7Z wi: F —> R
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Generalized Potential Heuristics

Features Weights

fi number of balls in target room
f:S—7Z wi: F —> R

f> number of carried balls

GP Heuristic w; = —10
hP(s) = Yo, wi - (s) w = -1

hCP(s) = —10- fi(s) — fa(s)
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Features Conditions
n:S—N n=0,n>0
p:S—{LT} p,-p
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Features Conditions Effects 1 number of balls in
n:S—N n=0,n>0 nl,nT,n? target room
p:S—{L,T} p,—p p,—p, p? p robot carries a ball?

n = {=p} = {p}
Sketch Rules Policy Sketch r» ={p} — {p?,nt}

r; = {conditions} — {effects} R ={n,n,..} Policy Sketch

R = {I’l, I’z}
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Action Schema Networks

Action Proposition  Action Proposition  Action

Input
features

Sam Toyer, Sylvie Thiébaux, Felipe Trevizan, and Lexing Xie. Asnets: Deep learning for generalised planning.
Journal of Artificial Intelligence Research, 68:1-68, 2020.
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Given a state s

Generalized Potential Heuristics:
All states s’ with h®P(s) > h®P(s’) are subgoals of s

Policy Sketches:

For all sketch rules r; applicable to s,
all s’ satisfying the effects of the r; are subgoals of s

Action Schema Networks:
All successors s’ chosen by 7 are subgoals of s
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p -p p -p

q -q -q q
Features Sketch Rules Sketch
p.q n=1{p,q} = {-p,—q} R={n,n}

rn={-p,~q} — {p}
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51 is subgoal of sp, —

S, is subgoal of s
p -p p -p
q -q -q aq

Features Weights GP Heuristic

fi =7 w; =7 heP(s) = ?
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51 is subgoal of sp, —

S, is subgoal of s
p -p p -p
q -q -q aq

h°P(s0) > h°F(s1) Features Weights GP Heuristic

h®P(s1) > h°P(sy) =7 wp =7 heP(s) =7
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Generalized Potential Heuristic h¢"
Sketch Feature h®P

Policy Sketch R = {{} — {h°F|}}
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Features a, b e @
hGP(S) —

10-a(s)+1- b(s)

heP =119 h¢P = 120
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si11 subgoal of s;,
dit+1 not subgoal of s;

al, bt afl, bl

at, bl al, bl
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si11 subgoal of s;,
dit+1 not subgoal of s;

al, bt afl, bl

s (DD (=)
rn={} —{al, b1}
ONRO

Policy Sketch

R={n,n,..} at, bl al, bl
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GP Heuristics into ASNets

General structure of an ASNet initialized for task P

Task P

u — A " X(o1) —> - —> a1 —> 7m(a1ls)
Propositions:
X(01),X(02), Y(01), Y(02) .

Uy, —> a2 > X(0p) ——> -+ — a2 |—» 7w(azls)
Goal: make all propositions true
Actions: a1, a, bla b2 u£171 — b »Y(o))l—> - — b —> w(b1]s)
Each action makes one proposition
true u11)2 —> b »Y(o)—> - — by —> w(ba|s)
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az

X(02)

L+1 L+1y _ L+1
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F(Wa-

uz, + by) = 65,
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L+1 L+1y _ o L+1
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—> 7(as)

bl Y(O])

F(Ws - uj, + bp) = ¢}, F(Wy - vy, +bY) = v,
by Y(02)

F(W5 - up, + bg) = ¢}, F(WY - vy, + bY) =43,
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by

F(WET - uptt + bg™) = gL > w(bs)
by

F(WET - up™ + bE™) = ot [ w(bo]s)

General structure of an ASNet initialized for task P with independent subproblems
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