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Introduction
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S = Tz Classification H|O|E X 2|5} 7|
- PytorchO| M 7| 2H 2 2 M| S8 = dataset
import torch

The following datasets are available: . ’ from torchvision import transforms, datasets

data_transform = transforms.Compose([
transforms.RandomSizedCrop(224),
transforms.RandomHorizentalFlip(),

MMIST transforms.ToTensox (),

) transforms.Normalize (mean=[0 @.456, 0.4086],

Fashion-MMIST std=[0.229, 0.224, 0.225])

Darasets

KMNIST s" E ki 1

hymenoptera dataset = datasets.ImageFolder(root='hymenoptera data/train’,
EMMNIST , ! " transform=data_transform)

- dataset_loader = torch.utils.data.Dataloader(hymenoptera_dataset,
QMNIST batch_size=4, shuffle=True,

FakeData | num_workers=4)
COCOo

o Captions

o Detection
LSUN
mageFolder
DatasetFolder
mageMet
CIFAR
STL10

SVHN Neural networks

PhotoTour
SBU

Flickr
sh& 1HE(Back propagation)
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Tt Classification O|O|E X{2|5}7|

import torch
The following datasets are available: from torchvision imporiptransforms, datasets

- Li 7t |5h= HlolH

data_transform = trans
Darasets

transforms.Random!

transforms.RandomHo:

MMIST transforms.ToTensor(),

transforms.Normalize} @.456, B.4686],

Fashion-MMIST 0. . ©8.2251)

KMNIST -

hymenoptera_dataset ets.ImageFolde ‘hymenoptera data/train’,
EMNIST sform=data_transform)

batch_size=4, shuffle=True,

num_workers=4)

-

LSUN
mageFold
DatasetFold
mageNet
CIFAR
STL10

SVHN Neural networks

Photo

sh& 1Y (Back propagation)

Cityscapes
SBD
USPS

Kinetics-400
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Dataset BHS 7|

Custom datasets

- PytorchO| M 7|2X o 2 K| J8§ F+ dataset

The following datasets are available: B 7| £ dataset AtEH DatalLoader

Datasets= T

iy
transform =|transforms}Compose(

~
VINIS transforms.ToTensox (), e
MNIST L . Q. L i _ - I:|'(E|O“ 29)
Fashion-MNIST transforms.Normalize((8.5, 0.5, @.5), (0.5, 8.5, 0.5))]1)

Datasets >

KMNIST

EMNIST . o
QMNIST Train set HIO|E M%& &K

Train, Test Tt &
FakeData trainset = 'torchv:i_sicm CIFAR1O (root="./data', traln—True/

download=True, transform=transform)

o Captions .
. ———i 2 e R
o Detection

LSUN
mageFolder

DatasetFolder ‘ /V Batch 37'
trainloader = torch.utils.data{Dataloader{trainset, batch_size=4,

shuffle=True, num_workers=2)

mageNet

CIFAR

STL10 Jop.
> E
SVHN 7|et 28 <Datasets2| =71>

I 1. Dataset ‘Class'2 <49 sHOF&l.
Test set 2. len(dataset) & TE datasetol 37| g
testset = torchvision.datasets.CIFAR1®(root="./data', train=False, 3. dataset[ = ItHMH datasetoﬂ E’ g _/I\_
download=True, transform=transform) 4 Jél-g-o._" transform cIassE :rl'olj _6HO|: _c‘él'
testloader = torch.utils.data.Dataloader(testset, batch_size=4,

shuffle=False, num_workers=2)

Kinetics-400
HMDB51
UCF101

-
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Dataset BHS 7|

Dataset class

- class EdgeTestDataSet()

import torch A MMEIOIA T Qs &
subaaa DT =i~ SgxHoA Ead
import torchwision.transforms as transforms

(02l
HT
Rl

bal

ﬁ@ 0
>oH -

EOID
Eng
~ o

E_|
ne
d0
R

Jlo
Jfu

source_file_names : At

o
H =
CF

» Torch.utils.datal| Dataset class &% . :
from torch.utils.data import Dataset, . source_|mage_d|r :
from torchvision import transforms, u | resu|t_image_dir | E :

transform ;: & ot

rt
ot
oz
I

lass EdgeTestDataSet(Dataset):
"""Edge detection Test DataSet.”" "

<Input>
def _ init_ (self, source image dir, result image dir, transform=fone): :

self.source_file names = os.listdir(source_image dir)

sl . soure Q'“!ll.'lg\(‘-'d!r' - ROUre r__'irl.l.g-kl_dir
elf.result_image dir = result_image dir
self.transform = transform

len_ (self):
return len(self.source file names) | o |en_ () _ getitem_ ()= X2 C
< <Faster R-CNN>

jef __petitem (self, idx): h . classifier
if I!urqh.i-;‘tmr.ur'[!dx}:

fdx = fdw.tolist() Rol pooling

g : 1§ ol 24 El proposals
source_img name = os.path.join(self.source_image dir,zelf.source_file names[idx]) ==

result_img name = os.path.join(self.result_image dir,self.source_file_names[idx])
Region Proposal Network,

feature maps

source_image = io.lsread(source_img_name)
result image = io.imsread(result_imp nase)

i § |

Isalple = {"source’: source image, ‘result’: result_imge_}l ‘
| #2812 transforatit 28 48 | <Datasets®| = >
I'—‘ AL Lo fucn: 1. Dataset ‘Class'2 24/d ol{OF&l.

sample = Se transtors(sasple) I 2. len(dataset) &= datasetl| 37
Lstcn et | 3. dataset[i|Z iR datasetOf] &=
4,

[ L — e — — — — — — Q% = a3 5
UL oeigio i vty — L 25t transform classE T Sl{Of &t




Transform class
- Transform class

saaple = { 'source’: source Image, ‘result’:
self.transform:
sample = self.transform{sanple)

w—r

return sample

- HO|HE &0 Metsh JEj=2 ®
- torchvision.transforms0| 7| 22X o2

torchvision.transforms.CenterCrop()
torchvision.transforms.Colorlitter()
torchvision.transforms.Grayscale()
torchvision.transforms.Pad()
torchvision.transforms.RandomAffine()
etc....

ESt torchvision.transforms PIL ImageZ &%

UL, Siemegr Syetem Relheretosy

result_image}

tSEA Lt Tensor Image2 &

A5t7] =0 =XMof

- Custom Transform class Ol A|(Grayscale)

class Grayscale{object):
““Convert to Grayscale™""

OFE| transform functionS AF2

_call_ (self, sample):
source, result = sample[“source’], sample[’result’]

if source.ndim == 3:

source = cv.cvitColor(source, cv.COLOR_BGR2GRAY)

Sraenls X
fresult

if result.ndim == 3:
result = cv.cvtColor{result, cv.COLOR_BGRIGRAY)

return { source’:
‘result’:

SOurce,
result}

Sl OF 3t}

<Datasets@| =M >

1.

2.
3.
4

Dataset 'Class'2 A S{{OF=!
len(dataset) &2 datasetol 37
dataset[i|2 i dataset01| H2
T 3t transform classE +
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Transform class

- ToTensor Transform class
- TensorZ} O|O|E{ £ C}

class ToTensor{object): — - M AI0NM =2 S NS =AMLf Tensor/t LHE
""Convert ndarrays in sample to Tensors.™"™™ * TransposeE 0| &3l HIO|EL| MZ& HEf HE.
= (0,1,2) -> (20,1) =AM E HE.
def call (self, sample):
source, result = sample[ 'source'], sample[ 'result’]

# swap color axis because
# numpy image: H x W x C
# torch image: C X H X W » - X{EO0| 1712 o= xHE HEZ UAO{OF otCt.

» (500,500)2] A7|E Zte= 1xd FAO A 7| = (500,500)0] OftL|Z2}. (500,500,1)F2 M7Z} £|0f Of StC},

#source 3AMECSZE HE.
if source.ndim == 2:
source = np.expand dims(source,axis=2)

#result 3AMECS=E WS,
if result.ndim == 2:
result = np.expand dims(result,axis=2) p,

source 5nurce.tran5pose@(2, e, 1}!

- 2 4
result = result.transpose((2, 8, 1)) Tensor

return {"source’: torch.from_numpy(source),
‘result’: torch.from_numpy(result)}

<Datasets2| &=71>

1. Dataset ‘Class'2 A s}jOF=!.

2. len(dataset) OV‘E datasetol 37
3. dataset[i|Z i dataset01| 0
4. L3t transform classE

UL g
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Custom data load

of5 HOIH 228 27| oAl

transform = transforms.Compose(
[transforms.ToTensor (),
transforms.Normalize( (0.5, @.5, @.5), (0.5, @.5, 8.5))])
trainset = torchvision.datasets.CIFAR1O(root="./data’', train=True,
download=True, transform=transform)
trainloader = torch.utils.data.Dataloader(trainset, batch_size=4,

shuffle=True, num_workers=2)

\
- Custom 5 HIO|E =2 27| oAl

v,
-

Neural networks
sHIOE] 22
transform = transforms.Compose(

[Grayscale(),
Mormalize(-1.,1.),
ToTensor()

]

)

trainset = EdgeTestDataSet(source_image dir="_/data_set/inputs’,

result_image dir="./data_set/labels®,
transform = transform)

trainloader = torch.utils.data.Dataloader({trainset, batch size=4,

shuffle=irue, numworkers=2) . Dataloader0l A S2 5= ©0|E{o] HEf= [Batch size, 22 HAIO| Xf, QAt
. = Bt

5, 50| ELIR HAEES & M= O] A 0f| S 470 &2 HIO|HE A3l ot
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Network class

- Network S2iA A MH517|

import torch.nn as nn
import torch.nn.functional as F ZF oo 7 MEE &

HRHARHHRH AR R R R AR R R HRHHRRHRR R HRRHRR R R R
#HEHZ +4
class Net(nn.Module):
def init (self}: ™\
super{Net, self). init ()
# convl
# input : 1 channel / output : 4 channel / conv : 3x3 >>__ Neural networks
self.convl = nn.Conv2d(1l, 4, 3)
# conv2
# # input : 4 channel / output : 1 channel / conv @ 1xl
self.conv2 = nn.Conv2d(4, 1, 1) ,/
forward(self, x):
x = F.relu(self.convl(x})
X = self.conv2(x)
return x

> - 2 2Oo[0 7t H{EA FFEOf /=70 sfiFote L.

UL, Siemegr Syetem Relheretosy




Training

#HE2D =C - Network £2{27|

net = Net()

- Loss function M ES]7|
print(’ <Network feature>')

print (net) torch.nn.L1Loss()
torch.nn.MSELoss()
#Define a Loss function and optimizer torch.nn.CrosskEntropy 0ss()

criterion = nn.L1loss() torch.nn.CTCLoss()
optimizer = optim.SGD(net.parameters(}, lr=8.85, momentum=8.9) torch.nn NLLLOSSO

R R R LR - ; torch.nn.PoissonNLLLoss()
#5H M etc..
for epoch in range(2): # &7 IIE 2FH 2= o

running loss = 8.8

i=o LSS0 AMEE HIOJH E3{27|
for i, data in enumerate(trainloader, @): #HI0|E 2= atFHA ORf 2HE BH=
# get the inputs

#inputs, result = data

inputs, result = data[ source’] sdata[ "result’]

—> - Optimizer M &3} 7|

torch.optim.Adam()

- - . Optimizer parameter Z=7|%} torch.optim.RMSprop()
# zero the parameter gradients torCh,OptIm.SGD()
optimizer.zero_grad() ° Gradient JSE etc

=IT O
#ERHE

outputs = net(inputs) . |—1|E-?—-|3. %E—:! __I_L-é-l_jl
#22 it

loss = criterion(outputs, result)
#U =

loss. hackwarﬂ

#optimize

optimizer.step() _Loss —_|-|-_CI>_|-7|
# print statistics
running_loss += loss.item()
if i % 188 == 99: # print every 208 mini-batches
print{’[#d, %5d] loss: %.3f" X
(epoch + 1, i + 1, running_loss / 188))
running_loss = @.@

. Network parameter & H|0| E

i=1i#a1

UL, Siemegr Syetem Relheretosy




t)

ection Dataset
def __init_(self, source_image dir, result_imoge dir, transformetone):

-source_file_nases - os.listdir(source_imege_dir)

-seurce_image_dir = source_image dir
_result_image dir = result_image dir
.transform - transform

def _len_(self):
return len{self.source_file_names)

of _getitem (self, idx):
§F torch.is_tensor(idx):
fdx = fdx.tolist()

source_ing_name = 0s.path.join(self.source_inage_dir,self.source_file_names[idx])
result_ing name = 0s.path. join(self.result_image_dir,self.source_file_names[idx])

source_image = 0.imread(source_ing_nase)
result_inage = fo.imread(result_ing nase)

sample - {"source’: source_image, ‘result’: result_image}

-transform:
sample - self.transform(sample)

return sasple

class TaoTensor(object):
"""Convert ndarrays in sample to Tensors."""
def _ call_ (self, sample):
source, result = sample[ source’], sample[’result’]

swap color axis because
numpy image: H x W x C
torch image: C X H X W

#source 3AIHOZ HA.
if source.ndim ==
source = np.expand_dims{source,axis=2)

#result 3AMHOZ HA.
if result.ndim == 2:
result = np.expand_dims{result,axis=2)

source = suurte.tr'anspcsem(z, a, 1
result = result.transpose((2, @, 1))

return {'source’: torch.from_numpy(source),
‘result’: torch.from_numpy(result)}

UL, Siemegr Syetem Relheretosy
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#EH2 74
class Net(nn.Module):
def _ init_ (self):

super(Net, self)._ init_ ()
# convl
# input : 1 channel / output : 4 channel / conv : 3x3
self.convl = nn.Conv2d(1, 4, 3)
# conv2
# # input : 4 channel / output : 1 channel / conv : 1x1
self.conv2 = nn.Conv2d(4, 1, 1)
forward(self, x):
x = F.relu(self.convi(x))
x = self.conv2(x)
return x

W7 input

transform = transforms.Compose(
[Grayscale(),
Normalize(-1.,1.),
ToTensor()
1
)

trainset = EdgeTestDataSet(source_image dir="./data_set/inputs’,
result_image dir="./data_set/labels’,
transform = transform)

trainloader = torch.utils.data.DatalLoader(trainset, batch_size=4,
shuffle=True, num_workers=2)

Neural networks

criterion = nn.Liloss()
optimizer = optim. SE0{net.parameters(), Ir=8_85, momentums.9)

for epoch in range(z):
running_loss = 8.8
i=0
for data in enumerate(trainlcader, @):

inputs, result = data['source’].to{device),data[ result’]_to(device)

optimizer. sero grad( )
outputs - net{inputs)

55 = criterdon{outputs, result})
loss . backward()]

cotimizer.sten(}
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