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Improvements to the Monte Carlo version of RGoal algorithm
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Abstract: We previously proposed a hierarchical reinforcement learning algorithm, RGoal, that
allows recursive subroutine calls. In this paper, we improve the definition of the reference value for
relative value in the Monte Carlo version of RGoal in order to stabilize learning when subroutines
are shared between different tasks. The implemented algorithm was confirmed to work in several

test tasks.
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procedure EPISODE(S, G)
# Init and choose the first action rule.
ruleHistory, callerHistory, rewardHistory, callerStackHistory < empty
s« S; g+« G; stack, callerStack < empty
stack.push(G) ; caller + StartRule ; callerStack.push(ReturnRule)
Choose rule from s, g using policy derived from Q
while stack is not empty do

# Take action.
a < getAction(rule)
if a = RET then

s’ < s; g « stack.pop(); reward < RFeturn
else if a is exit(m) then

s’ < m; g « stack.pop(); reward « RF®i
else if a is call(m) then

stack.push(g); s’ < s; g + m; reward + RC
else

Take action a, observe reward and s’; g’ < g

# Choose action rule.
if s’ € g’ then

rule’ <~ ReturnRule
else

Choose rule’ from s’; g’ using policy derived from Q
# Remember history for Update.
ruleHistory.push(rule) ; rewardHistory.push(reward) ; callerHistory.push(caller)
callerStackHistory.push(callerStack.copy())
if a = RET then

caller <— callerStack.pop()
else if a is exit(m) then

caller « callerStack.pop()
else if a is call(m) then

callerStack.push(caller)

caller < rule

##

s« s’y g+ g’ rule < rule’

Update(ruleHistory, callerHistory, rewardHistory, callerStackHistory)

37: procedure UPDATE(ruleHistory, callerHistory, rewardHistory, callerStackHistory)

38:
39:

40:
41:
42:

43:
44:
45:
46:
47:

rule < ReturnRule
T <+ 0 # Total reward until the end of the episode.
while ruleHistory is not empty do

rule’ < rule

A
~

BRI E R
N THIRENT e =
SIG-AGI-026-08

rule < ruleHistory.pop() ; caller < callerHistory.pop() ; reward < rewardHistory.pop() ;

callerStack <« callerStackHistory.pop()

T < T + reward
if rule = ReturnRule then

Base(caller) + Base(caller) + a(reward + Q(rule’) — Base(caller))
else

Q(rule) <— Q(rule) + a(T — Base(caller) — <all Base(caller) in callerStack> — Q(rule))

3 BYTAHANMBKRIZ L BFEDE N a— R, ZZTrule &l (s,9,a) DZRT T —XMEETH %, ReturnRule
WXEET getAction(ReturnRule)=RET, Q(ReturnRule)=Base(ReturnRule)=0 ¥ 3 %, StartRule (&t —
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1: fp = w(a(F(s,+,8)));
2: rule(w(a(Failed)), fp, exit(a(Failed)));
// Start planning.
3: rule(w(), fp, call(a(A(s,+))));
4: rule(w(a(A(s,g"))), fp, set(a(F(s,g’.g"))));
// Loop.
5: rule(w(a(F(s,+,87)), fp, call(a(A(g",+))));
6: rule(w(a(A(g’, ’))) fp, recall(e(F(s,+,2))));
7: rule(w(a(A(g".g")), e(F(s,+.8"))),

fp, set(a(F(s,g’.8"))));

X 4: 7EIEHE 0 275 LA O pla— K

/] 1 DOBEDGFICEENIT 5 72 DITEIL— L
1: rule(w(a(R1)), w(a(R2)), GoTo(R2));
2: rule(w(a(R2)), w(a(R4)), GoTo(R4));
3: rule(w(a(R1)), w(a(R3)), GoTo(R3));
rule(w(a(R3)), w(a(R4)), GoTo(R4));
J ATEhEHENC DAL S HlGk
rule(w(), w(a(A(+,4))), (
R1,4))), set(a(
R2,4))), set(a(
), set(a(
), set(a(

1,+ a
, set(a

exit(a(Failed)));
(R1,R2))))
(R2,R4))));
(RLR3))));
(R3,R4))))

) A ;
2,4))), set(a(A
), set(a(A
R3,+))) A
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6: {TENETEIO 7 R MIZHW 2 BREDHIK

= w(a(g));
rule(w(), pg, RecogRoom()); // BAEALE % 28k
rule(w(a(s)), pg, call(a(F(s,+.g))));
rule(w(a(F(s,a,g))), pg, call(a(a)));
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