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1. {EBEN

FashionMNIST 22— 1ME& MNIST FEXFENEIGREIESE. ©2H Zalando (—xHREEAIAT =R
FE) ETFRRRED IR, ERETRE 10 59 7 AN A EmRNERE A,
FashionMNIST BYA/N, &0 IIZREE/ M EER 5 SRR MNIST 552—2, 60000/10000 A2
HUELS, 28x28 HIIREEF. ST AEEATCKIESBZIMNREZIE L MRS, BEAZTENED
RS,

2. SRS

FeE T EFashionMNISTHUREEE :

import torch
import torchvision
import torchvision.transforms as transforms

train_ds = torchvision.datasets.FashionMNIST(root='data/', train=True, download=True,
transform=transforms.ToTensor())

torchvision.datasets.FashionMNIST(root='data/', train=False, download=Trus
transform=transforms.ToTensor())

val_ds

FashionMNISTEUEEABUIT (BMEBIE=1T)
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aJLAEZ, FashionMNISTEHEBF 1015,

Label Description

T-shirt/top

0

Trouser

Pullover

2

Dress

Coat

Sandal

5

Shirt

Sneaker

Bag

Ankle boot

9

BN —oKEk:

import matplotlib.pyplot as plt



image, label = train_ds[0]
print('image.shape:', image.shape)
plt.imshow(image.permute(l, 2, 0), cmap='gray')
print('Label:', label)

image.shape: torch.Size([1, 28, 28])
Label: 9
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print(image[0, 10:15 , 10:15])
print(torch.max(image), torch.min(image))

tensor([[0.0000, 0.0000, 0.0000, 0.7569, 0.8941],
[0.0118, 0.0000, 0.0471, 0.8588, 0.8627],
[0.0235, 0.0000, 0.3882, 0.9569, 0.8706],
[0.0000, 0.0000, 0.2157, 0.9255, 0.8941],
[0.0000, 0.0000, 0.9294, 0.8863, 0.85101]1)

tensor(l.) tensor(0.)
HIRETHE—KE A28 28 K/ NWKREER F, FB, XEEEF—, BUETEEEO, 1. XE—

ZoFENERIRIRR, EEFERESIRHEMEHR TGRS,
3. GRS

GIRHENES2ERMEMERBN, KIBRERWE, RRENDEEHI M TN, HZ7
TS ERHBENERBNER, PINERE. s, HERrEEINT:
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(a) BPHIZIMZSH 4t d545 1) (b) BRIMZ LR JorR 45 1)

HRZNB—MFRIABENERR., STRZAINEREEFIERRT, HEEETRIEPEIRIZAY
NEEASHEZN, XMESHHZ=NEBE, NERZERE TMENSERYE, FHIRZSERARENE
GeI L BB N\ MEX R 7T HERAI DRI EPEHIRERENESE.

—RHSTREEE3MN s —EFRITE. IFEMERIEREFNH, trhE—NEax1E0, B
FHEEGSHFTENTE, X—RIEEHRIZEREN, EtUETREREIGENSE. BIRMNEFRY
NESHEARRS, UEIXHEREIRUHHEEHTHE, —AEGFIEET/N, BINEITESSR
EHE—RELERSISHHI,;, —HEETRAEES, RINEERHE. hREHEEMEIEmA
EEFBATIHIE. BRI AREEmax-poolingfimean-pooling, max-pooling SEGHVLE AR
K{&, mean-poolingEXAIZ P E O FHAIFIE,

MAX POOLING
Single depth slice
f 11 24
max pool with 2x2 filters
516 | 7| 8 and stride 2 6 | 8
3 | 2 I 3 4
1121 3| 4
y

BRUJIEERER, HHIBENRIEKN), RRBIBFIERY, FESOHTEER, IR
HEAESIF DRI TO S,

ESRAMBRIRITY, RTHBBRRITGENRES, ERBREESHRRTCENNRTA/NIE
K, FH, ATEREREGRNSFHE, HEEFTEXNFEEH TPaddingtR(F, BIFEEHRAIIMNE
BRHdE, X, JLUMEEEREEEIRMHEERIA/NMRRIEGRAIA/MER.



4. 1&EY)||2x

FELORIES S, Bl IEERIEFHRENE R EERENEEEZEMR, HtREIEANEEX
i, BUERENEFRIIReLUNREL, EARIT:

import logging

import pickle

import torch.nn as nn

import torch.nn.functional as F

from torch.utils.data import Dataloader

class Fashion_Model(nn.Module):
def __init__(self, input_dim, num_classes):
super().__init__(Q)
self.input_dim = input_dim
self.num_classes num_classes

self.network = nn.Sequential(
nn.Conv2d(input_dim[0], 32, kernel_size=5, stride=1, padding='same'),
nn.ReLU(Q),
nn.MaxPool2d(2, 2),

nn.Conv2d(32, 64, kernel_size=5, stride=1, padding='same'),
nn.ReLU(Q),
nn.MaxPool2d(2, 2),

nn.Flatten(),
nn.Linear(6u4*(input_dim[1] //4*input_dim[2]//4), 1024),
nn.ReLUQ),

nn.Linear(1024, 10))

def forward(self, inputs):
outputs = self.network(inputs)
return outputs

@staticmethod
def compute_accuracy(outputs, labels):
_, preds = torch.max(outputs, dim=1)
return torch.tensor(torch.sum(preds == labels).item() / len(preds))

@staticmethod
def log_epoch_loss_and_acc(prefix, epoch, epoch_loss, epoch_acc, interval=5):
if epoch % interval ==
logging.info(f' {prefix}_Epoch [{epoch}], loss: {epoch_loss:.uf},"
f' acc: {epoch_acc:.uf}."')

def evaluate(self, batch, loss_func, need_acc=False, no_grad=False):
if no_grad:
with torch.no_grad():
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)
else:
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)

if need_acc:

acc = self.compute_accuracy(outputs, labels)
return {'loss': loss, 'acc': acc}
else:

return {'loss': loss}



def compute_epoch_loss_and_acc(self, dataloader, loss_func):
results = [self.evaluate(batch, loss_func, need_acc=True, no_grad=True)
for batch in dataloader]

batch_losses [r['loss'] for r in results]

epoch_loss = torch.stack(batch_losses).mean()
batch_accs = [r['acc'] for r in results]
epoch_acc = torch.stack(batch_accs).mean()

return {'epoch_loss': epoch_loss, 'epoch_acc': epoch_acc}

def epoch_postprocess(self, prefix, data_loader, epoch,
history, loss_func, log_interval):
self.compute_epoch_loss_and_acc(data_loader, loss_func)
epoch_loss loss_and_acc['epoch_loss']
epoch_acc loss_and_acc[ 'epoch_acc']
history.append({'epoch_loss': epoch_loss,
'epoch_acc': epoch_acc})
self.log_epoch_loss_and_acc(prefix, epoch,
epoch_loss,
epoch_acc,
log_interval)

loss_and_acc

def train(self, train_loader, val_loader, num_epochs, 1lr,
loss_func=F.cross_entropy, opt_func=torch.optim.Adam,
log_interval=5):
optimizer = opt_func(self.parameters(), 1lr)
self.history_train = [] # history of train set
self.history_val = [] # history of validation set

# initial loss and accuracy of training dataset
self.epoch_postprocess('Train', train_loader, 0,
self.history_train, loss_func, log_interval)

# initial loss and accuracy of validation dataset
self.epoch_postprocess('Val', val_loader, 0,
self.history_val, loss_func, log_interval)

# iteration
for epoch in range(num_epochs):
for batch in train_loader:
loss = self.evaluate(batch, loss_func, need_acc=False)['loss']
loss.backward()
optimizer.step()
optimizer.zero_grad()

# training dataset loss and accuracy
self.epoch_postprocess('Train', train_loader, epoch+1,
self.history_train, loss_func, log_interval)

# validation dataset loss and accuracy
self.epoch_postprocess('Val', val_loader, epoch+l,
self.history_val, loss_func, log_interval)

def predict(self, inputs):
outputs = self(inputs)
_, preds = torch.max(outputs, dim=1)
return [preds[i].item() for i in range(len(preds))]

def save_model(self, save_file):
torch.save(self.state_dict(), save_file)
pickle.dump(self.history_train, open('fashion_history_train.pkl', 'wb'))
pickle.dump(self.history_val, open('fashion_history_val.pkl', 'wb'))

def recover_model(self, save_file):
self.load_state_dict(torch.load(save_file))



pickle.load(open('fashion_history_train.pkl', 'rb'))
pickle.load(open('fashion_history_val.pkl', 'rb'))

self.history_train
self.history_val

{EAgpulliELtE, Pytorch/h{EgpuitE+ofER, RFERIGEEIIEESEEERE BRI
(AR R &Y cudalka),

def to_device(data, device):
"""Move tensor(s) to chosen device"""
if isinstance(data, (list,tuple)):
return [to_device(x, device) for x in datal
return data.to(device, non_blocking=True)

class DeviceDatalLoader():
"""Wrap a dataloader to move data to a device (default: cpu)"""
def __init__(self, dl, device):
self.dl = dl
self.device = device

def __iter_ (self):
"""Yield a batch of data after moving it to device"""
for b in self.dl:
yield to_device(b, self.device)

def __len__(self):

"""Number of batches"""
return len(self.dl)

logging.basicConfig(format='%(asctime)s %(levelname)s:%(message)s', \
level=logging.INFO, datefmt='%m/%d/%Y %I:%M:%S %p')

FIEZ}E/0.001, R IGAIRETREERN128,

inp_dim = (1, 28, 28)
out_dim = 10
batch_size = 128
num_epochs = 50
learning_rate = le-4

device = torch.device('cuda')

DataLoader(train_ds, batch_size, shuffle=True)
DataLoader(val_ds, batch_size)

train_loader
val_loader

# move dataloader to gpu
train_loader = DeviceDataloader(train_loader, device)
val_loader = DeviceDataloader(val_loader, device)

# initialize model

logging.info("Initializing ... ")

fashion_model = Fashion_Model(inp_dim, out_dim)

# move model parameters to gpu

to_device(fashion_model, device)

logging.info("Start training... ")

fashion_model.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=5)

logging.info("Training finished.")

fashion_model.save_model('MNIST.pth')
logging.info("Save model.")



03/07/2022 01:30:07 PM INFO:Initializing

03/07/2022 01:30:10 PM INFO:Start training ...

03/07/2022 01:30:19 PM INFO:Train_Epoch [0], loss: 2.2974, acc: 0.0947.
03/07/2022 01:30:21 PM INFO:Val_Epoch [0], loss: 2.2974, acc: 0.0949.
03/07/2022 01:31:37 PM INFO:Train_Epoch [5], loss: 0.3220, acc: 0.8856.
03/07/2022 01:31:39 PM INFO:Val_Epoch [5], loss: 0.3506, acc: 0.8736.
03/07/2022 01:33:02 PM INFO:Train_Epoch [10], loss: 0.2631, acc: 0.9040.
03/07/2022 01:33:03 PM INFO:Val_Epoch [10], loss: 0.3018, acc: 0.8888.
03/07/2022 01:34:27 PM INFO:Train_Epoch [15], loss: 0.1988, acc: 0.9285.
03/07/2022 01:34:28 PM INFO:Val_Epoch [15], loss: 0.2526, acc: 0.9078.
03/07/2022 01:35:50 PM INFO:Train_Epoch [20], loss: 0.1711, acc: 0.9382.
03/07/2022 01:35:51 PM INFO:Val_Epoch [20], loss: 0.2413, acc: 0.9110.
03/07/2022 01:37:11 PM INFO:Train_Epoch [25], loss: 0.1511, acc: 0.9451.
03/07/2022 01:37:13 PM INFO:Val_Epoch [25], loss: 0.2400, acc: 0.9116.
03/07/2022 01:38:37 PM INFO:Train_Epoch [30], loss: 0.1289, acc: 0.9529.
03/07/2022 01:38:38 PM INFO:Val_Epoch [30], loss: 0.2459, acc: 0.9132.
03/07/2022 01:40:01 PM INFO:Train_Epoch [35], loss: 0.0975, acc: 0.9664.
03/07/2022 01:40:02 PM INFO:Val_Epoch [35], loss: 0.2351, acc: 0.9219.
03/07/2022 01:41:27 PM INFO:Train_Epoch [40], loss: 0.0825, acc: 0.9721.
03/07/2022 01:41:28 PM INFO:Val_Epoch [40], loss: 0.2509, acc: 0.9164.
03/07/2022 01:42:51 PM INFO:Train_Epoch [45], loss: 0.0619, acc: 0.9798.
03/07/2022 01:42:52 PM INFO:Val_Epoch [45], loss: 0.2606, acc: 0.9181.
03/07/2022 01:44:15 PM INFO:Train_Epoch [50], loss: 0.0433, acc: 0.9884.
03/07/2022 01:44:16 PM INFO:Val_Epoch [50], loss: 0.2662, acc: 0.9212.
03/07/2022 01:44:16 PM INFO:Training finished.

03/07/2022 01:44:16 PM INFO:Save model.

BT EEREFgpuRIERER, BTLAERIEIBEIEEMSLERAE T gpuit TR, AlE4dETF,
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history_train = pickle.load(open('fashion_history_train.pkl', 'rb'))
history_val = pickle.load(open('fashion_history_val.pkl', 'rb'))



import matplotlib.pyplot as plt

train_losses

[float(x['epoch_loss']) for x in history_train]

val_losses = [float(x['epoch_loss']) for x in history_vall
plt.plot(train_losses, '-x', label='train')
plt.plot(val_losses, '-x', label='val')
plt.xlabel('epoch')

plt.ylabel('loss')

plt.legend()

plt.title('Loss vs. No. of epochs')

Text(0.5, 1.0,

'Loss vs. No. of epochs')

Loss vs. No. of epochs
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train_accs

epoch

[float(x['epoch_acc']) for x in history_train]

val_accs = [float(x['epoch_acc']) for x in history_vall
plt.plot(train_accs, '-x', label='train')
plt.plot(val_accs, '-x', label='val')
plt.xlabel('epoch')

plt.ylabel('accuracy')

plt.legend()

plt.

Text(0.5, 1.0,

title('Accuracy vs. No. of epochs')

'"Accuracy vs. No. of epochs')

Accuracy vs. No. of epochs
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YIIZRHESRAICNNIEBLTESGUE SR FRTIRBIERRZR992.12%, MERISREF, VIZREFNIRIESE FAYRICEREL
SHERENZNUTILEL, REEERZBSEAR, REAENIEE FRUERSAE LT, FERK
REEFHIEA, HMTEUSHIISR. BERARIS USRI ARIBIEEER. RRIfFLE. Dropout,
[ENFIREE GBS, X8, FiMERDropout iAKHEUIIUSAYEE. DropoutidHE LM
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(a) Standard Neural Net (b) After applying dropout.

class Fashion_Model2(nn.Module):
def __init__(self, input_dim, num_classes):
super()._init__()
self.input_dim = input_dim
self.num_classes = num_classes

self.network = nn.Sequential(
nn.Conv2d(input_dim[0], 32, kernel_size=5, stride=1, padding='same'),
nn.ReLU(C),
nn.MaxPool2d(2, 2),

nn.Conv2d(32, 64, kernel_size=5, stride=1, padding='same'),
nn.ReLU(Q),
nn.MaxPool2d(2, 2),

nn.Flatten(),
nn.Linear(64*(input_dim[1] //4*input_dim[2] //4), 1024),
nn.ReLUQ),

# Dropout
nn.Dropout(0.5),

nn.Linear(1024, 10))

def forward(self, inputs):
outputs = self.network(inputs)
return outputs

@staticmethod
def compute_accuracy(outputs, labels):
_, preds = torch.max(outputs, dim=1)
return torch.tensor(torch.sum(preds == labels).item() / len(preds))

@staticmethod
def log_epoch_loss_and_acc(prefix, epoch, epoch_loss, epoch_acc, interval=5):
if epoch % interval ==
logging.info(f' {prefix}_Epoch [{epoch}], loss: {epoch_loss:.uf},"
f' acc: {epoch_acc:.u4f}.")

def evaluate(self, batch, loss_func, need_acc=False, no_grad=False):
if no_grad:
with torch.no_grad():
inputs, labels = batch
outputs = self(inputs)



loss = loss_func(outputs, labels)
else:
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)

if need_acc:

acc = self.compute_accuracy(outputs, labels)
return {'loss': loss, 'acc': acc}
else:

return {'loss': loss}

def compute_epoch_loss_and_acc(self, dataloader, loss_func):
results = [self.evaluate(batch, loss_func, need_acc=True, no_grad=True)
for batch in dataloader]

batch_losses [r['loss'] for r in results]

epoch_loss = torch.stack(batch_losses).mean()
batch_accs = [r['acc'] for r in results]
epoch_acc = torch.stack(batch_accs).mean()

return {'epoch_loss': epoch_loss, 'epoch_acc': epoch_acc}

def epoch_postprocess(self, prefix, data_loader, epoch,
history, loss_func, log_interval):
self.compute_epoch_loss_and_acc(data_loader, loss_func)
epoch_loss loss_and_acc['epoch_loss']
epoch_acc loss_and_acc['epoch_acc']
history.append({'epoch_loss': epoch_loss,
'epoch_acc': epoch_acc})
self.log_epoch_loss_and_acc(prefix, epoch,
epoch_loss,
epoch_acc,
log_interval)

loss_and_acc

def train(self, train_loader, val_loader, num_epochs, 1lr,
loss_func=F.cross_entropy, opt_func=torch.optim.Adam,
log_interval=5):
optimizer = opt_func(self.parameters(), 1lr)
self.history_train = [] # history of train set
self.history_val [1 # history of validation set

# initial loss and accuracy of training dataset
self.epoch_postprocess('Train', train_loader, 0,
self.history_train, loss_func, log_interval)

# initial loss and accuracy of validation dataset
self.epoch_postprocess('Val', val_loader, 0,
self.history_val, loss_func, log_interval)

# iteration
for epoch in range(num_epochs):
for batch in train_loader:
loss = self.evaluate(batch, loss_func, need_acc=False)['loss']
loss.backward()
optimizer.step()
optimizer.zero_grad()

# training dataset loss and accuracy
self.epoch_postprocess('Train', train_loader, epoch+l,
self.history_train, loss_func, log_interval)

# validation dataset loss and accuracy
self.epoch_postprocess('Val', val_loader, epoch+1,
self.history_val, loss_func, log_interval)

def predict(self, inputs):
outputs = self(inputs)



_, preds = torch.max(outputs, dim=1)
return [preds[i].item() for i in range(len(preds))]

def save_model(self, save_file):

torch.save(self.state_dict(), save_file)

pickle.dump(self.history_train, open('fashion_history_train2.pkl',
pickle.dump(self.history_val, open('fashion_history_val2.pkl', 'wb

def recover_model(self, save_file):

self.load_state_dict(torch.load(save_file))
self.history_train = pickle.load(open('fashion_history_train2.pkl"',

self.history_val

# initialize model
logging.info("Initializing

fashion_model2 = Fashion_Model2(inp_dim, out_dim)

= pickle.load(open('fashion_history_val2.pkl',

D

# move model parameters to gpu
to_device(fashion_model2, device)
logging.info("Start training...")

fashion_model2.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=5)

logging.info("Training finished.")

fashion_model2.save_model('MNIST2.pth")
logging.info("Save model.")
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PM

INFO:

INFO

INFO:
:Train_Epoch [5], loss: 0.3234, acc: 0.8845.
INFO:
INFO:
INFO:
INFO:

INFO

INFO

INFO:
INFO:

INFO

INFO:
INFO:

INFO

INFO:
INFO:

INFO

INFO:

INFO

INFO:
INFO:
INFO:
INFO:
INFO:

Initializing
:Start training ...
INFO:

Train_Epoch [0], loss: 2.3066, acc: 0.0643.
Val_Epoch [0], loss: 2.3063, acc: 0.0666.

Val_Epoch [5], loss: 0.3505, acc: 0.87ud.
Train_Epoch [10], loss: 0.2574, acc: 0.9060.

Val_Epoch [10], loss: 0.
Train_Epoch [15], loss:
:Val_Epoch [15], loss: 0.
Train_Epoch [20], loss:
Val_Epoch [20], loss: 0.
:Train_Epoch [25], loss:
Val_Epoch [25], loss: 0.
Train_Epoch [30], loss:
:Val_Epoch [30], loss: 0.
Train_Epoch [35], loss:
Val_Epoch [35], loss: 0.
:Train_Epoch [40], loss:
Val_Epoch [40], loss: 0.
:Train_Epoch [45], loss:
Val_Epoch [45], loss: 0.
Train_Epoch [50], loss:
Val_Epoch [50], loss: 0.
Training finished.

Save model.

2970, acc: 0.8931.
0.2252, acc: 0.9172.
2757, acc: 0.9009.
0.1864, acc: 0.9331.
2512, acc: 0.9090.
0.1640, acc: 0.9399.
2453, acc: 0.9150.
0.1398, acc: 0.9u488.
2376, acc: 0.9173.
0.1270, acc: 0.9547.
2400, acc: 0.9167.
0.1085, acc: 0.9598.
2392, acc: 0.9187.
0.0890, acc: 0.9686.
2389, acc: 0.9203.
0.0743, acc: 0.9737.
2519, acc: 0.9241.

'rb'))
'rb'))

[float(x['epoch_loss']) for x in history_train2]

plt.plot(train_losses,
plt.plot(val_losses,

plt.xlabel('epoch')

plt.ylabel('loss')

_XI,

label='val')

'wb'))
)

'rb'))
'rb'))



plt.legend()
plt.title('Loss vs. No. of epochs')

Text(0.5, 1.0, 'Loss vs. No. of epochs')

Loss vs. No. of epochs

T —— frain
= vl
2.0 1
15 -
i
[
o
10 1
0.5 1
aa B "
I}U L T T T T T . T
0 10 20 30 40 50
epoch

train_accs
val_accs
plt.
plt.

[float(x['epoch_acc']) for x in history_train2]
[float(x['epoch_acc']) for x in history_val2]
plot(train_accs, '-x', label='train')

plot(val_accs, '-x', label='val')

plt.
plt.
plt.

xlabel('epoch')
ylabel('accuracy')
legend()

plt.title('Accuracy vs. No. of epochs')

Text(0.5, 1.0, 'Accuracy vs. No. of epochs')

Accuracy vs. No. of epochs
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{EF T Scrapy EZRAINEEN S AR P I E A BUTERACASAN T~ :

import scrapy



class JDSpider(scrapy.Spider):

name = 'JDspider'

class_name = 'g’

download_urls = set()

max_num = 100

start_page_num = 1

BASE_URL = f'https://search.jd.com/Search?keyword={class_name}"

start_urls [f'{BASE_URL}&page={start_page_num}"']
custom_settings = {

'DOWNLOAD_DELAY': 6
}

def parse(self, response):
img_url_list = []
for product in response.css('li.gl-item img'):
if len(self.download_urls) < self.max_num and \
'data-lazy-img' in product.attrib:
image_url = 'https:'+product.attrib['data-lazy-img']
if image_url not in self.download_urls:
img_url_list.append(image_url)
self.download_urls.add(image_url)

yield {'image_urls': img_url_list}
if len(self.download_urls) < self.max_num:
self.start_page_num = self.start_page_num + 1

next_page = f'{self.BASE_URL}&page={self.start_page_num}'
yield response.follow(next_page, callback=self.parse)
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from PIL import Image

import numpy as np

img = Image.open('./codes/JDscraper/JDscraper/T-shirt/full/3ef2U962c13c1123b5b338b3a:
plt.imshow(img)

plt.axis('off"')

plt.show()

HE:

image = np.array(img.resize((28, 28)).convert('L'))
image = (255-image)/255.0

plt.imshow(image, cmap='gray')

plt.axis('off"')

plt.show()

def predict(model, input):
with torch.no_grad():
output = model(input)
poss, pred = torch.max(F.softmax(output, dim=1), dim=1)
return (pred[0].item(), poss[0].item())

img_tensor = torch.from_numpy(np.array([np.array([image])], dtype="float32"))
device = torch.device('cuda')

img_tensor = img_tensor.cuda()

label, poss = predict(fashion_model2, img_tensor)

print('pred:', label, ', poss:', poss)

pred: @ , poss: 0.8067902326583862
HREFMEY90, MOXIMAIIERT-shirtzE, ZRIRBIRIEEE980.68%, IMNRIRFIEINEEENTE
NEIERS, FANSEIANARIFHISES,
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img = Image.open('./codes/JDscraper/JDscraper/T-shirt/full/7cf33d97e051e6100bd37acch:
plt.imshow(img)

plt.axis('off"')

plt.show()

image = np.array(img.resize((28, 28)).convert('L'))
image = (255-image)/255.0

plt.imshow(image, cmap='gray')

plt.axis('off')

plt.show()

img_tensor = torch.from_numpy(np.array([np.array([image])], dtype="float32"))
device = torch.device('cuda')

img_tensor = img_tensor.cuda()

label, poss = predict(fashion_model2, img_tensor)

print('pred:', label, ', poss:', poss)

pred: 8 , poss: 0.9999761581420898

ey, AJLAEE, HENS IAEIRIAEM Thagss, SHEELEARFF, 331005KMEE FHRAIT-shirtEl#H1TIR
BN, ERESAIIEREZRS

import os
files = os.listdir('./codes/JDscraper/JDscraper/T-shirt/full')
preds = []

for f in files:
img = Image.open('./codes/JDscraper/JDscraper/T-shirt/full/'+f)
image = np.array(img.resize((28, 28)).convert('L"'))
image = (255-image)/255.0
img_tensor = torch.from_numpy(np.array([np.array([image])], dtype="float32"))



img_tensor = img_tensor.cuda()
label, poss = predict(fashion_model2, img_tensor)
preds.append(label)

preds.count(0)/len(preds)

0.13
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c711df729a7dbaB3... c2032c71202f22a5... di1dc7a2605d67aa.. d4e22854acca2f09.. d11fcodec9837dcc...

d55edci11a5a3a%a.. dc70a7c1d24bidb... de08cdeb50224e3f.. dfedB8021b03bcal2... e2a06ff2925f638fdd...

import os
files = os.listdir('./codes/JIDscraper/JDscraper/bag/full')
preds = []
for f in files:
img = Image.open('./codes/JDscraper/JDscraper/bag/full/'+f)
image = np.array(img.resize((28, 28)).convert('L'))
image = (255-image)/255.0
img_tensor = torch.from_numpy(np.array([np.array([image])], dtype="float32"))
img_tensor = img_tensor.cuda()
label, poss = predict(fashion_model2, img_tensor)
preds.append(label)

preds.count(8)/len(preds)

0.81

XIMEEN TR H9bag 2RI EIRSIR B ERREREEIAEI8 1%, ATLABH, fEFAFashionMNISTHIIZRHRAVEERLY
M HEENLLRES, SFRNATMANEPFEEMTIRE, RBERRRINERA.
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B R RN RS RIS KA R A ST, FIARRERR, SRI2RESH
b, FashionMNISTAUREERIMAN RIS (28x28), FEFIgpuitENEHEBE. h, FdERdiErh
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