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Advantage in Policy Gradient
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Vloss = A; *Vinmg(als)
Ar =1+ yV(sts1) — V(st)



Vioss = A; *ViInmg(als)
Ar =71+ YV (St41) —V(st)
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critic_loss = (r + YV (S¢41) — V(St))z

critic loss = A*
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n(s) — action_prob, V(s) — state_value :NINYI 'MY N11d °
NXN1l TNX TYX N2'20N NX DIAT) °
state, action, reward, value(s), s’, value(s’)

:TD-Error = Advantage n NN Q¥N1 TUX 7D TNN7 *
A=r+ yV(s) =V (s")

Actor n NWN NX DTV *
actor;,cc = —A *log_prob

:Critic N MY NX DTV
critic loss = A*
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One-step Actor—Critic (episodic)

Input: a differentiable policy parameterization 7(als, @)
Input: a differentiable state-value parameterization v(s,w)
Parameters: step sizes o > 0, a% > 0

Initialize policy parameter 8 € R?" and state-value weights w € R?
Repeat forever:
Initialize S (first state of episode)
I+1
While S is not terminal:
A~ m(-]S,80)
Take action A, observe S’, R
d — R+~o(S"w) —0(S,w) (if S’ is terminal, then v(S",w) =0
W W+ aV 1§V, 0(S,w)
0 0+a%I6VyInm(A|S,8)
I < ~I
S+ S
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Sutton, Barto Reinforcement Learning An Intrudaction, 2" ed. p. 332
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NOWA  7I1IN'9N  .Critic =71

class ActorCriticNetwork{nn.Module):

03137 DY

def _init  (self, state dim, action _dim, fc_dims=256, use cuda=True):

super(). init_ ()

if use cuda and torch.cuda.is_available(): -

else: -

# Shared Layers

self.linearl = nn.Linear(state dim, fc_dims)

self.LeakyRelu = nn.LeakyRelLU()

self.linear2 = nn.Linear{fc_dims, fc_dims)

# Actor head

self.actor_layer = nn.Linear(fc_dims, action_dim)

# Critic head

self.critic_layer = nn.lLinear(fc_dims, 1)

# Move the model to the specified

self.to(self.device)
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def forward(self, state):

= self.linearl(state)
= self.lLeakyRelu(x)

= self.linear2(x)

= self.lLeakyRelu(x)

X
X
X
X

H

Actor

(policy) output

\ i

action logits = self.actor layer(x)

T

Critic

(value) output

value = self.critic_ layer(x)

return action_logits, value
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mask_illegal (self, states tensor, logits): from torch.distributions.categorical import Categorical

mask = torch.zeros_ like(logits, dtype=torch.float)
mask|[states tensor != 8] = -torch.inf
return mask

mask = self._mask illegal(state tensor, action logits)
masked logits = action logits + mask
dist = Categorical(logits=masked logits)
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DIN'IN NYWN NIY¥NNAL state N7apn getAction Y190 o
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.Categorical

def get Action(self, state, events=None, epoch=None, train=True):

state_tensor = state.toTensor().to(self.policy value.device)
with torch.no_grad():
action_logits, = self.policy value(state tensor)

mask = self.mask_illegal(state tensor, action logits)
masked logits = action logits + mask

dist = Categorical(logits=masked logits)

action = dist.sample().item()

row, col = self.to _action(action)

return (row, col), action

def to_action(self, action_index):
row = action index // 3

col = action_index % 3

return row, col
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get_action_and value(self, state): . I7-r I n n

state_tensor = state.toTensor().to(self.policy value.device)
action_ logits, value = self.policy value(state tensor)

mask = self.mask_illegal(state tensor, action_logits)

masked logits = action_logits + mask

dist = Categorical(logits=masked logits)

action = dist.sample()

row, col = self.to action(action.item())

log prob = dist.log prob(action)

return (row, col), log prob, value
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def train{(self, epochs=100680):
self.init_wandb(project_name="Actor Critic TTO",chkpt=self.chkpt, resume=False)
score, wins, losses = 9, @, @
for epoch in range(epochs):
print(epoch, end="\r")
state = self.env.reset()
done = False
while not done:

1 —
L CNLC IVE C va ™l

]

action, log prob, value = self.agent.get action_and value(state)
atter state, reward = self.env.next state(state, action)
done = self.env.end of game(after state)

# opponent move

if not done:
action?2 = self.opponent.get action(state=after state)
next state, rewardl = self.env.next state(after state, action2)
reward += rewardl

done = self.env.end of game(next state)

with torch.no _grad{():
_, _, hext value = self.agent.get action _and value(next state)

state

Action e
action _log prob e
Value ¢

next value ¢
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delta = reward + self.gamma * next value * (1 - done) - wvalue

actor_loss = -log prob * delta.detach()

critic loss = delta ** 2

loss = actor_loss + critic_loss

self.agent.optim.zero grad()
loss_backward()
self.agent._optim.step()

state = next state

A=1r+ yV(s) —=V(s)

actor_loss = —A *log_prob

critic_loss = (r + YV (st+1) — V(St))z
critic_loss = A*
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