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Normal Distribution (Torch)
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torch distribution Normal
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import torch
from torch.distributions import Normal

mean, std = torch.tensor([©.2, -8.1]), torch.tensor([1.5, 1.2])
dist = Mormal(mean, std)

sample = dist.sample()
sample = dist.rsample()

prob = diSt.log_pPob{§]
entropy = dist.entropy()
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class REINFORCE Network {(nn.Module):

def init  (self, state dim, action dim, 1lr=0.00001, fc _dims=256, chkpt=1):

def

super{)}. init_ ()

self.linearl = nn.Linear(state_dim, fc_dims)
self.relu = nn_RelU()

self.linear2 = nn.Linear(fc_dims, fc_dims)
self.mean_layer = nn.lLinear(fc_dims, action_dim)
self.std layer = nn.lLinear(fc_dims, action_dim)
self.1r = 1r

self.optimizer = optim.Adam(self.parameters(), lr=1r)
self.device = torch.device('cuda:8' if torch.cuda.is_available() else 'cpu')

self.to(self.device)
self.checkpoint_file = f'Data/REINFORCE{chkpt}.pth’

forward(self, state):
x = self.relu(self.linearl(state))
x = self._relu(self.linear2(x))

mean_raw = self.mean_layer(x)

thrust_mean = (torch.tanh(mean_raw|[:, @]) + 1) f 2
spin_mean = torch.tanh(mean_raw[:, 1])

mean = torch.stack([thrust _mean, spin_mean], dim=1)
std = F.softplus(self.std layer(x)) + le-6

return mean, std
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def pet_action(self, state, events = None, train = False): I °
state tensor = state.to(self.policy.device).view(l,-1) IJI? DPDOYJ nwjnw ’3'I7 D WJ
with torch.no _grad(): nblyg |73|7 DID"” I]w

mean, std = self.policy(state tensor)
mean = mean.squeeze(0) .Mea n, Std
std = std.squeeze(8)
dist = Normal{mean, std) nlabgnnnn nn|2-rw |”|:) °
action = dist.rsample()

action = action.clamp(min=torch.tensor([@, -1], device=self.policy.device), |]I7 N'Ji—]l? nl7ll7y ]']'I?n-]l]n
max=torch.tensor([1, 1], device=self.policy.device))
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if train: .Clamp n¥?19n NIYx¥NX2a

return (thrust, spin), action
return thrust, spin

thrust, spin = action[@®].item(), action[1l].item()
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get dist (self, states tensor):

states tensor = states tensor.to(self.policy.device)
mean, std = self.policy(states tensor)

dist = Normal(mean, std)

return dist
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= REINFORCE_Trainer:

def _dinit_ (self, chkpt):

self_agent :REINFORCE_Agent = REINFORCE_Agent(chkpt=chkpt)
self_env:SpaceShipRide = SpaceShipRide()
self.chkpt = chkpt

def train(self, epochs=100000):

self.init wandb(project name="REINFORCE-continuous"”,chkpt=self.chkpt,resume=False)
wins = @
or epoch in range(epochs):
self.env.restart()
self.env.step = @
score = @
self.env.done = False

while not self.env.done:
self.env.step += 1
for event in pygame.event.get():
if event.type == pygame.QUIT:
return
pygame .event.pump()
state = self.env.get_state()
action, action_tensor = self.agent.get action(state, train=True)
self.env.render(action)
reward = self._env.get reward()

self . agent.remember(state, action_tensor, reward)
score += reward

self.agent.learn()
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states, actions, rewards = self._memory.get tensors() nyx:-n Agent n -]Inj- Iea rn nIXFJIDn ¢
6 = self.compute_6(rewards) OXNNA DN v IR NIX
dist = self_get_dist(states) .REINFORCE nn"I27X7

log _probs = dist.log prob(actions).sum{dim=-1)
'R "2 7Tan 'K ,NIRNT7 NY 9D e
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policy loss = -(G ¥ log probs).mean()

entropy = dist.entropy().mean()
loss = policy loss - self.entropy coe * entropy
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self.policy.optimizer.step() NTHN NNAITA 1ND N T' 1A NIA79NN

self.sum loss += loss.detach()
self.sum_entropy += dist.entropy().detach().mean()
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