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Algorithm 1 Minibatch stochastic gradient descent training of generative adversarial nets. The number of
steps to apply to the discriminator, k, is a hyperparameter. We used k = 1, the least expensive option, in our
experiments.

for number of training iterations do
for k steps do

« Sample minibatch of m noise samples {z"), ..., z(™)} from noise prior py(z)
« Sample minibatch of m examples {z"), ..., ™)} from data generating distribution
Paaa ().

» Update the discriminator by ascending its stochastic gradient:

v,,.,,% Z []ug.’) (:"J) +log (1 -D ((;(z"’)m .
=1

end for
 Sample minibatch of m noise samples {z'", ..., 2™} from noise prior p,(z).
o Update the generator by descending its stochastic gradient:

v,ﬁgm(l (6 (:9))).

end for
The gradient-based updates can use any standard gradient-based leaming rule. We used momen-
tum in our experiments,
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3.2.2 XA

#  27 BGenerator
class Generator(nn.Module):
def _init_(self):

super(Generator, self)._init_ ()
def block(in_feat, out_feat, normalizesTrue): #block(in, out )
layers = [nn.Linear(in_feat, out_feat) #AEHE T 95 89N RT Flout £

if normalize:
layers. append
layer 4
return layers
self.model = nn.Sequential(
“block(opt. latent_dim, 128, normalizesFalse),
*block(128, 256),
*block(256, 512),
*block(512, 1024),
nn. Linear(1024, img_area),
nn. Tanh()

(nn.BatchNormld(out_feat, 0.8)) #
LeakyReL U inp: ) #IEL R B

)

def foruard(self, z):
imgs = self.model(z)
ings = imgs.view(ings.size(8), *img shape) #reshape
return imgs

IE R A ECAS I %, RS R A Z
#B B — Minearsk 1 2. — AN IE M 4.
— MLeakyRelel# i bR £ 2H . K B HL
(100, )i 75 564k (image size, )
KR —4E It &

#E X AR Discriminator
class Discriminator(nn.Module):
def _init (self):
super(Discriminator, self). _init_()
self.model = nn.Sequential(

nn. Linear(ing_area, 512),

AR Krimage_size, 44512

nn.LeakyRelU(@.2, inplace=True), BT L FERST
nn.Linear(512, 256), #HARESA512, 58 4256
nn.LeakyRelU(.2, inplace=True), #EITFR LR
nn.Linear(256, 1), BEAFIEL 2256, 4 41
nn.Sigmoid(), #8 A\ signoid @t = #3

)

def forward(self, img)
img_flat = ing.view(ing.size(0), -1)
validity = self.nodel(ing_flat)
return validity

# R BHN B — HviewEF Himage_sizefi —#E

#IB[F[0, 1]HHHE

[y S 2| T T - S = =y = 5
JZ+LeakyReluliid R 4H A5 B,
Je i N sigmoid s BB AT — 02k,

#INEA R
ings = ings.view(ings.size(0), -1) LEFES A
real_img = Variable(imgs).cuda() ##§tensor BiVariable A it HE T

real_lal Variatle(torch.ones(imgs. size(3), 1)).cuda() #EXELHE FLabel H1
fake_labzl = Variable(torch.zzros(imgs.size(®), 1)).cuda() #IE X E Y #Label ¥
#IFEHES H s

real_out = discriminator(real_img)
loss_real D = criterion(real_out, real_label)
real_scores = real_out

1§ E RS S
#BH B L EH Hloss
FRHELEAEHRE A8 EFTLER

#iF B EHES 5%

2 = Variable(torch.randn(ings.size(), opt.latent_dim)).cuda() #EEHIE —HEEE, SCah (128, 160)
fake_img = generater(z).detacn() HERERAL LG, ER—HEHGH
Fake_ou iscriminator(fake_img) HABBAGEGEA

loss_faka D = criterion(feke_out, fake_label) #FBBVER I #Loss

Fake_scores = fake_out #RHFE LA GAE T TFAYEEN FESHERE LTSS
#RRBH LA

loss D = loss_real D + loss_fake D #ARAEANERATAFRS

ostimizer_D.zero_grad() #EEEEZH, EHEBEL0

10s5_D. backuard() #HRER A

ostimizer D.step() #EHEH

#IAFEREE

z = Variable(torch.randn{imgs.size(@), opt.latent_dim)).cuda() #BERE IR

fake_img = generator(z) HEREEHAHERE S, B -HERES
output = discriminator(fake_img) #ETA BB GER

#ERBH LA

less G = criterion(output, real label) #RBEEHEA S B LHEH#Label #loss
optimizer_G.zero_grad() #ELEITE

1css_G.backuarc() #EGTRAEE

optimizer_G.step()

if (1+1) % 160 = o;
print(
"[Epoch %d/%d] [Batch %d/%d] [D loss: %f] [G loss: %f] [D real: %f] [D fake: %f]"

% (epoch, opt.n_epochs, i, len(dataloader), loss_D.item(), loss_G.item(), real_scores.data.mean(), fake_scores.data.mean( P2T €M

)
#RF N LTEFHE
batches_done = epoch * len(dateloader) + i
if batches_done % opt.sample_interval == 0:
save_image(fake_ing.data[:25], "./images/gan2/%d.ong” % batches_done, nrows5, normalizesTrue)
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#EEYEE

parser = argparse.ArgumentParser()

parser.add_argument("--n_epochs”, type=sint, default=5@, help="1Il#%&%%")
parser.add_argument("--batch_size", type=int, default=64, help="SRXEHEE")
.add_argument("--1r", type=float, ="ADAMEF P da )
parser_add_argument("--b1", type=float, 5, help="ADAMEZH")
parser.add_argument(”--b2", type=float, 999, help="ADAMEH")
parser.add_argument(”--n_cpu”, typesint, default=2)
parser.add_argument(”--latent_dim", type=int, default=10@, hel
parser.add_argument("--img_size”, type=int, default=128, hel
parser.add_argument("--channels”, type=int, default=3, help="El§iEiE¥, FEEH H=ERB")
parser.add_argument(”--sample_interval”, typesint, default=500, help="3{%[E5")

opt = parser.parse_args()
print(opt)
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A Wzjugit®™ hk:  https://git.
zju.edu.cn/3230105182/gan
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