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% |

v e~ #coding:utf8
from __ future__ import print_function, division

111

= &BEE. BSARIAA

import torch
import torch.nn as nn
import torch.optim as optim

HREFE (REZI2EBEIGLIE OB ES EZHIFEHE)
E%qu\'ﬂ 2021&5%25 E 20:00 from torch.optim import lr_scheduler
from torch.autograd import Variable

24 TR SR AT || A import torchvision
%/ (DA % & Gt .
—]'*‘*4"7K'51 :J-UH %EC: from torchvision import datasets, models, transforms

~ = L] 't t .
SEERINE 15E i

from tensorboardX import SummaryWriter ‘
q

import torch.nn.functional as F
import numpy as np

Y WLttt | ® MY B

import warnings

warnings.filterwarnings('ignore')
writer = SummaryWriter()

def train_model(model, criterion, optimizer, scheduler, num_epochs=25):
for epoch in range(num_epochs):
print('Epoch {}/{}'.format(epoch, num_epochs - 1))
for phase in ['train', 'val'l:
if phase == 'train':
scheduler.step()
Task 1 Task 2 Task 3 model.train(True) # Set model to training mode

ET ARBERRERA()— ETARBERRFRA(2)— ET ARERXFRHI3)
REF S ERLANIR RIS B2 —REERE . YIZR5 M

- s SR, Taskl: EigEN

Task2: EBIFEIE
Task3: &EEY)l| 25 M5
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## 1RBITE M EREY

def build_model(input_img):
net = {}
_ h,w,d =input_img.shape ##3X{5MA\EBIGR T
vgg_rawnet = scipy.io.loadmat(args.model_weights) ##&x \7l)||ZR&REY
vgg_layers = vgg_rawnet['layers'][0]
net['input'] = tf.Variable(np.zeros((1, h, w, d), dtype=np.float32))
net['convl_1'] = conv_layer('convl_1', net['input'], W=get_weights(vgg_layers, 0))
net['relul_1"1 = relu_layer(‘relul_1', net[convl_l_ b=get_bias(vgg_layers, 0))
net['convl_2']l = conv_layer('convl_2', net['relul_1'], W=get_weights(vgg_layers, 2))
net['relul_2'1 = relu_layer(‘relul_2', net['convl_2'], b=get_bias(vgg_layers, 2))
net['pooll’] = pool_layer(‘pooll’, net['relul_2')
net['conv2_1"] = conv_layer(‘conv2_1', net['pooll’], W=get_weights(vgg_layers, 5))
net['relu2_1"] = relu_layer(‘relu2_1', net['conv2_1"], b=get_bias(vgg_layers, 5)
net['conv2_2']l = conv_layer('conv2_2', net['relu2_1'], W=get_weights(vgg_layers, 7))
net['relu2_2'] = relu_layer(‘relu2_2', net['conv2_2'], b=get_bias(vgg_layers, 7))
net['pool2'] = pool_layer(‘pool2’, net['relu2_2')
net['conv3_1'] = conv_layer('conv3_1', net['pool2'], W=get_weights(vgg_layers, 10))
net['relu3_1"] = relu_layer(‘relu3_1', net['conv3_1'], b=get_bias(vgg_layers, 10))
net['conv3_2'] = conv_layer('conv3_2', net['relu3_1'], W=get_weights(vgg_layers, 12))
net['relu3_2'1 = relu_layer(‘relu3_2', net:'conv3_2' b=get_bias(vgg_layers, 12))
net['conv3_3'] = conv_layer(‘conv3_3', net['relu3_2'], W=get_weights(vgg_layers, 14))
net['relu3_3'] = relu_layer(‘relu3_3', net['conv3_3'], b=get_bias(vgg_layers, 14))

net[’
net[’
net[’
net[’
net[’

net

net

net

TIANCHIX®

conv3_4']l = conv_layer(‘conv3_4', net['relu3_3'], W=get_weights(vgg_layers, 16))
relu3_4'1 = relu_layer('relu3_4', net['conv3_4'], b=get_bias(vgg_layers, 16))
pool3']l = pool_layer('pool3’, net['relu3_4")

conv4_1'l = conv_layer('conv4_1', net['pool3'], W=get_weights(vgg_layers, 19))
relu4_1"] = relu_layer('relu4_1', net['conv4_1"], b=get_bias(vgg_layers, 19))

'conv4_2'] = conv_layer(‘conv4_2', net['relu4d_ 1' , W=get_weights(vgg_layers, 21))
net[’
net[’

relud4_2'] = relu_layer('relu4_2', net['conv4_2'] ,b get_bias(vgg_layers, 21))
conv4_3'l = conv_layer(‘conv4_3', net['relu4_2'], W=get_weights(vgg_layers, 23))

'relu4_3"] = relu_layer('relu4_3', net['conv4_3" ,b get_bias(vgg_layers, 23))
net[’
net[’
net[’
net[’
net[’
net[’
net[’
net[’

conv4_4'l = conv_layer('conv4_4', net['relu4_3'], W=get_weights(vgg_layers, 25))
relu4_4'] = relu_layer('relu4_4', net['conv4_41], b= get_bias(vgg_layers, 25))
poold'l = pool_layer('pool4’, net['relud_4")

conv5_1'] = conv_layer('conv5_1', net['pool4'], W=get_weights(vgg_layers, 28))
relu5_1"] = relu_layer('relu5_1", net['conv5_1"], b=get_bias(vgg_layers, 28))
conv5_2'l = conv_layer(‘conv5_2', net['relu5_ 1' , W=get_weights(vgg_layers, 30))
relu5_2'] = relu_layer('relu5_2', net['conv5_2'] ,b get_bias(vgg_layers, 30))
conv5_3'] = conv_layer('conv5_3', net['relu5_2'], W=get_weights(vgg_layers, 32))

'relu5_3"] = relu_layer('relu5_3', net['conv5_3" ,b get_bias(vgg_layers, 32))
net[’
net[’
net[’

conv5_4']1 = conv_layer('conv5_4', net['relu5_3'], W=get_weights(vgg_layers, 34))
relu5_4'] = relu_layer('relu5_4', net['conv5_4"], b= get_bias(vgg_layers, 34))
pool5'l = pool_layer('pool5’, net['relu5_4")

return net
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## GIHERRZEL

def conv_layer(layer_name, layer_input, W):
conv = tf.nn.conv2d(layer_input, W, strides=[1, 1, 1, 1], padding="'SAME')
return conv

## KEIREN AL |
ST SRR def get_weights(vgg_layers, i):

weights = vgg_layers[i][0][0][2][0][0]

def relu_layer(layer_name, layer_input, b): W = tf.constant(weights)

relu = th.nn.relu(layer_input + b)

return relu return W
## (mEIRERREY
def get_bias(vgg_layers, i):
## HACERRES bias = vgg_layers[i][0][0][2][O][1]
def pool_layer(layer_name, layer_input): b = tf.constant(np.reshape(bias, (bias.size)))
if args.pooling_type == 'avg" return b

nool = tf.nn.avg_pool(layer_input, ksize=[1, 2, 2, 1],

strides=[1, 2, 2, 1], padding="'SAME’)

elif args.pooling_type == 'max’"

pool = tf.nn.max_pool(layer_input, ksize=[1, 2, 2, 1],
strides=[1, 2, 2, 1], padding="'SAME’)

return pool
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## BB NEERNARTIRK
def content_layer_loss(p, x):
h w, d = pget shape() #RX152ZERNRY , XEBERIXFIpX/IVEZE
= h.value * w.value ##E|{&X/\
N d.value ##E(GRHEE
## TTEARNEA— 2N ERF
if args.content_loss_function == 1:
K=1./(2.* N**0.5 * M**0.5)
elif args.content_loss_function ==

K=1./(N*M)
elif args.content_loss_function == 3:

K=1.7/2 r ntent layer 4=
loss = K * tf.reduce_sum(tf.pow((x - p), 2)) ##iTEL2IREL args.co :e :E Iaye S@EEE,CIX—‘IETE" 7 =44 7&5
return IOSS argS conten ayer Welg S E 1,(;3 ==

H{ERAVGG19%HJconv4 22

## BRI BIRKAEL
def sum_content_losses(sess, net, content_img):
sess.run(net['input’].assign(content_imq))
content _loss = 0.
for layer, weight in zip(args.content_layers, args.content_layer_weights):
p = sess.run(net[layer])
X = net[layer]
p = tf.convert_to_tensor(p)
content_loss += content_layer_loss(p, x) * weight
content_loss /= float(len(args.content_layers))
return content_loss
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## S XISERREKITE

## GramFa[FETEREL def sum_style_losses(sess, net, style_imgs):
## tftransposeTTakiEE , thmatmul=aaiAiTE total_style_loss = 0.
def gram_matrix(x, area, depth): weights = args.style_imgs_weights ##3X1585—EX&ERINE
F = tfreshape(x, (area, depth)) for img, img_weight in zip(style_imgs, weights): ##18H & 1NXIEE
G = tfmatmul(tf.transpose(F), F) sess.run(net['input'].assign(img))
return G style_loss = 0.
## BN IR HRLE ## PRSP NBERIXFSIRE
def style_layer_loss(a, x): for layer, weight in zip(args.style_layers, args.style_layer_weights):
_, h,w, d = a.get_shape() a = sess.run(net[layer])
M = h.value * w.value x = net[layer]
N = d.value a = tf.convert_to_tensor(a)
A = gram_matrix(a, M, N) style_loss += style_layer_loss(a, x) * weight
G = gram_matrix(x, M, N) style_loss /= float(len(args.style_layers))
loss = (1./(4 * N**2 * M**2)) * tf.reduce_sum(tf.pow((G - A), 2))
return loss #{EAE—KXIEERINEHTIIBGR B REAVRK

total_style_loss += (style_loss * img_weight)

total_style_loss /= float(len(style_imgs)
return total_style_loss

{ERVGG1IRIS M4 =AY

=P

H oFIR'relul 1, 'relu2 1', 'relu3 1', 'relu4 1', 'relu5 1°
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## 1REY)|| 25 RRET

def stylize(content_img, style_imgs, init_img, frame=None):
with tf.device(args.device), tf.Session() as sess:

# ENIREY

net = build_model(content_imq)

#éjda: L»EIIJEI:J\QE

#EMfiites | ATLAGE

__total = alpha * L_content
__total += beta * L_style
__total += theta * L_tv

Jadamg]

__style = sum_style_losses(sess, net, style_imgs) # 1+ HX &R
__content = sum_content_losses(sess, net, content_imqg) #ITEARSIRE
__tv = tfimage.total_variation(net['input']) #iT&E¥ 8175k

alpha = args.content_weight # R SRV E

beta = args.style_weight #X|f&1R5NE
theta = args.tv_weight #I@EREINE

;& lbfgs

optimizer = get_ optlmlzer(L total)

if args.optimizer =

= 'adam":

minimize_with_adam(sess, net, optimizer, init_img, L_total)

elif args.optimizer ==

'Ibfgs":

minimize_with_Ibfgs(sess, net, optimizer, init_img)

output_img = sess.run(net['input']) ##152#mHE
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## (JUCRREN
def get_optimizer(loss):
If args.optimizer == 'lbfgs". ##lbfgs{ii{tzs
optimizer = tf.contrib.opt.ScipyOptimizerlnterface(
loss, method="L-BFGS-B',
options={'maxiter'. args.max_iterations,
'disp': print_iterations})
elif args.optimizer == 'adam’: #adam{{L{{z5
optimizer = tf.train. AdamOptimizer(args.learning_rate)
return optimizer

## Adam{iL{t2g
def minimize_with_adam(sess, net, optimizer, init_img, loss):
train_op = optimizer.minimize(loss)
init_op = tf.global_variables_initializer()
sess.run(init_op)
sess.run(net['input'l.assign(init_img))
Iiterations = 0
while (iterations < args.max_iterations):
sess.run(train_op)

If iterations % args.print_iterations == 0 and args.verbose:

curr_loss = loss.eval()

print("At iterate {}\tf= {}".format(iterations, curr_loss))
iterations +=1

TIANCHIX®
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def convert_to_original_colors(content_img, stylized_img): def postprocess(img):
##ERNERIRME | BRSNS | FSRGBEHRESEBGRER mOpOSt = MP.CORY (M) e 116779, 103.939] reshane((L113) ##EITSA
content_img = postprocess(content_img) ITIgleeBt = Mo ezt Ll 775, MB.SBsl e ElpEil, .., e
il img _ ppostpl?‘ocess (stylized imgg)] imgpost = imgpost[0] # IGIU4EKE(L, h, w, d)i&iEA=4EKE (h, w, d)
- - imgpost = np.clip(imgpost, 0, 255).astype('uint8’) ##ZmBIE{GEEHAguint8EY
' = 1] # = K =
i BiEZRIE) , EIIEyY , yerch, luv , lab o v ostli 1] FROBEIRIEEABORER
if args.color_convert_type == 'yuv'"
cvt_type = cv2.COLOR_BGR2YUV
inv_cvt_type = cv2.COLOR_YUV2BGR def preprocess(img):
elif args.color_convert_type == "ycrcb": imgpre = np.copy(img)
cvt_type = cv2.COLOR_BGR2YCR_CB Imgpre = !mgpreE...,::—l] #BGR]{%??—%%?(B? T Y ]
inv_cvt_type = cv2.COLOR_YCR_CB2BGR imgpre = imgpre[np.newaxis,.,.,;] # FF=4E5K=(h, w, IPRESRE(L, b, w,
it a_rgs._cc))lliz)r T type_== Tuv" imgpre -= np.array([123.68, 116.779, 103.939]).reshape((1,1,1,3)) ##FEE

return imgpre

cvt_type = cv2.COLOR_BGR2LUV

Inv_cvt_type = cv2.COLOR_LUV2BGR
elif args.color_convert_type == 'lab"

cvt_type = cv2.COLOR_BGR2LAB
inv_cvt_type = cv2.COLOR_LAB2BGR

## BASEFIEREGRER RN NAYE BT E]
content_cvt = cv2.cvtColor(content_img, cvt_type)
stylized_cvt = cv2.cvtColor(stylized_img, cvt_type)

## NERENSEEETNASENM e EEE S FTaIE
cl, _, _ = cv2.split(stylized_cvt)

_, €2, c3 = cv2.split(content_cvt)

merged = cv2.merge((cl, c2, c3))

dst = cv2.cvtColor(merged, inv_cvt_type).astype(np.float32)

## FALIE
dst = preprocess(dst)
return dst
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## TEHERRIXISIRRITR ## iR XS E B RCIL
def sum_masked_style_losses(sess, net, style_imgs): def mask_style_layer(a, x, mask_img):
total_style_loss = 0. _, h,w, d = a.get_shape()
weights = args.style_imgs_weights mask = get_mask_image(mask_img, w.value, h.value)
masks = args.style_mask_imgs ##3K155—FXIISAIEIR mask = tf.convert_to tensor(mask) ##3K18#&Etensor
for img, img_weight, img_mask in zip(style_imgs, weights, masks): tensors =[]
sess.run(net['input'l.assign(img)) for _in range(d.value):
style_loss = 0. tensors.append(mask)
for layer, weight in zip(args.style_layers, args.style_layer_weights): mask = tf.stack(tensors, axis=2)
a = sess.run(net[layer]) mask = tf.stack(mask, axis=0)
X = net[layer] mask = tf.expand_dims(mask, 0)
a = tf.convert to_tensor(a) ##ER SRR , SR N0 HER T /80
a, X = mask_style_layer(a, x, img_mask) ##{RiE#EIEmaskiTE&iR5L a = tf.multiply(a, mask)
style_loss += style_layer_loss(a, x) * weight x = tf.multiply(x, mask)
style_loss /= float(len(args.style_layers)) return a, x

total_style_loss += (style_loss * img_weight)

total_style_loss /= float(len(style_imgs))
return total_style_loss
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