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« 1. Generative Adversarial Networks ( GAN ) : A XTIMNEG , 201 4FRHI—F T
R,
« 2. GANFEBYERL | £tERIG ( Generative Model ) #0#151I28D ( Discriminative Model )
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minmax V (D, G) = Eg oy @ log D(x)] + E, oy, (2)[log(1l — D(G(2)))].
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(1) &AM log D(x) : I)IIZxMZEDIEAS R AMER M X9 | SRR AT ES

(2) &ML log(1 - D(G(2)) : IIIEFMILSGERKRE
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5. BIFASRAINE -
VLSS | ARG, NURITRS. SRV,
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HFGAN
— DCGAN !
— CGAN
= £ @1
— InfoGAN = —--%F.—_-*:::-‘fﬁ 17 1 H
512xdxdx4 L Ve a o
— WGAN Z6XEXEXD  axTex16x16 YN ’
+ VAEGAN 4 G[z}inﬁig:::z!fpace
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- 1. IMRECE ( GPULSE )

— Python 2.7.13

— TensorFlow 1.3.0

— pandas 0.19.2

— dask 0.15.0
- 2. HUESEESR  MNISTEEBHFER
- 3. CIBR : FIAGANERFEHF
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5. TEFFSEIAZ

(1) BNBXHIE : TensorFlow , numpy , matplotlab%s ;

(2) EHUEESIE - mnist = input_data.read_data_sets( ‘./mnist’ , one_hot=True)
(3) EXNBMANZEMSE

WIN- X UESERIE (B) 28-wl, w2 B
- Z : REfLERS (1R) -b1, b2: {RE
(4 ) FIEEGFIDIREY ;

(5) HEBBENEIEFISEL ;
(6)1EItE | EFGHIDAYIRSL ( Loss ) ;
(7) ERFEHFER |, Mz2LossWal,
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1. SEpRE

#5E AR EL

def generator(z):
tf.nn.relu(tf.matmul(z, G W1l) + G bl)

G hl =
= log prob = tf.matmul (G hl, G W2) + G b2
G prob = tf.nn.sigmoid(G log prob)

return G prob

2. FIpEE

| F| =AY

def discriminator (x):
D hl = tf.nn.relu(tf.matmul(x, D W1) + D bl)
D logit = tf.matmul(D hl, D W2) + D b2
D prob = tf.nn.sigmoid(D logit)

return D prob, D logit
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& [l 1L 5 S RE R 4
def samH_e_Z{m, n):
return np.random.uniform({-1., 1.

4. ZHIKE

5 AR A g3 A TS T as

Z = tf.placeholder(tf.float32, shape=[None,
5 Wl = tf.variable(xavier init([100, 1Z81))
G bl = tf.Variable (tf.zeros(shape=[128]1))

G W2 = tf.Variable (xavier init([12E, 7841))
G b2 = tf.Variable(tf.zeros (shape=[784]1))

theta G = [G_Wl, G W2, G bl, G_b2]

2 gl

1001) ¥ = tf.placeholder(tf.flocat32,

, size=[m, n])

#H| BRI g R A SIS

shape=[None,

D Wl = tf.Variable(xavier init([784, 1
D bl = tf.Variable(tf.zeros (shape=[128

D W2 = tf. Varlable{xav1er init{[1z8, 11))
D b2 = tf.Variable(tf.zeros (shape=[11))

theta D = [D_Wl, D W2, D bl, D b2]
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5. JIIZRMBITFE
(1) RAZGE +=EAZ0E
= sample = generator(zZ)
D real, D logit real = discriminator (X)
D fake, D logit fake = discriminator (G _sample)

(2) &G #1 D AR (loss ) RXIE ( EEFRMEESHRANESMHES )

def sigmoid cross entropy with logits{ sentinel=None, labels=None, logits=None, name=None)}:

XE36) :
D loss real = tf.reduce mean( tf.nn.sigmoid cross entropy with logits(logits = D logit real,
targets = tf.ones like(D logit real)))
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(3) SEM T AdamETERIRLES
NSEEBNSHIFEIR, AddamiIREBRETEIRERIER | 8 REEIHEBE N HTETEE |
EESHELBTFRR.

XE57961
D _solver = tf.train.AdamOptimizer().minimize(D_loss, var list=theta D)

G_solver = tf.train. AdamOptimizer().minimize(G_loss, var list=theta G)
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Zx

(4) Fil

if it % 1000 = 0O:
samples = sess.run(G sample, feed dict={Z: sample Z(lc, Z dim)})
fig = plot(samples)
plt.savefig('out/{}.png'.format (str(i).z£fil1(3)), bbox inches="tight')
i+=1
plt.close (fig)
X mb, = mnist.train.next batch(mb size)
_, D loss curr = sess.run([D solver, D loss], feed dict={X: X mb, Z:
_, 5 loss _curr = sess.run{[G solver, G loss], feed dict={Z: sample Z(mb size,
if it % 1000 == 0:
print{'Iter: {}'.format(it))
print('D loss: {:.4}'. format(D loss curr})
print (' loss: {[:.4}'.format (s loss curr})

sample Z(mb size,

Z_dim) })

Z_dim)})
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Iter: 9356000
D loss: 0.19%58
G loss: 3.884

()

ITter: 997000

Db loss: 0.10Z2¢
= loss: 4.04¢
()

Tter: S9S2000

D loss: 0.2147
= loss: 3.404

()

Iter: 995000

D loss: 0.1724
= loss: 3.704

()

oo eofal=lor

@ Seetalec

e MR K



. =82

1. )I5FIBIEEIDRT |, ATLUSESCEURAEpEIE—EIRAIG ?
e, IIZFFIBIRELDRS , BSLEURMEMSIEFEES RN , BAFIRINEZEZDBIFIE
SEHUETIEREGRRIHIE |, MEFBIEENGr /e, EnEFRFEI BB IMEIERR.
2. INFREELL
- 10 ZEIRIEGE (B ) #T7)3— (A E
3. IRKRRERIEN
EGANIEX (2014) 1, JLLGHUHREEERZEmIn (log 1-D ) , {B3LFR EAMISERR EER

max log D,
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1. 18X : Goodfellow |, Pouget-Abadie J, Mirza M, et al. Generative adversarial
nets[C]//Advances in neural information processing systems. 2014: 2672-2680.[NIPS2014]

2. EUESEmnist

3. JE#S : gan.py

4, HHER  outEETHIE R
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