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Abstract: Humans can set suitable subgoals in order to achieve some purposes, and furthermore,

can set sub-subgoals recursively if needed. It seems that the depth of the recursion is unlimited.

Inspired by this behavior, we have designed a new hierarchical reinforcement learning architecture,

the RGoal architecture. The algorithm is designed to solve the MDP on the augmented state-

action space. The action-value function becomes shareable among multi-tasks due to the value

function decomposition. The sharing accelerates learning in multi-task setting. The mechanism

named “think-mode” is a kind of model-based reinforcement learning. It combines learned simple

tasks in order to solve inexperienced complicated tasks quickly, or in zero-shot in some cases. The

algorithm is realized by a flat table and repetition of simple operations, without a stack. Hereafter,

we will extend this architecture, and will build the model of the information processing mechanism

of the prefrontal cortex in the brain.
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1: procedure EPISODE(S, G, think-flag)
2: s+ S;9+ G

3: Choose a from s, g using policy derived from
M

4: loop

5: # Take action.

6: if a is G,, then

7: s' < 519 «— m;r +— RY

8: else

9: if think-flag then

10: s g9 < g;r+ M(s,g,a)

11: else

12: Take action a, observe r, s’

13: g g

14: # Choose action.

15: if s = ¢’ then

16: '+ Ga

17: else

18: Choose a’' from s', ¢’ using policy de-
rived from M

19: # Learn.

20: if s = g or (think-flag and a is not G,,)
then

21: # Do nothing.

22: else

23: M(s,g,a) <« M(s,g,a) + a(r +
M(s', g/, @) — M(s,9,d) + Valg') - Va(g)

24: s« s g+ gia+ad

25: if s = G then

26: return
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