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1. ATHERFIXAETERR, BEDBIE RN TRAER. ERHEREAIbackboner]

LAEResnet RFIERMB AT LARVITRSIEEY,

N ASFERE—AR S FBerti&sY;

2 5MEBRRC G, BTII—, AREEERRITERZIES, R—ER-XAWIEREETT, &

RBRIEINT

(1) Contrastive pre-training

Pepper the \‘
aussie pup @

RE F-XAXAIEREILTO,
XR, —RFJEHEKAIbatch size A BEBXUER.

KAMUIRSEITEloss,

Image
Encoder

|

|

|

T

T,

T3

N

Xt Eloss AR Shatch sizeBRX

(2) Create dataset classifier from label text

plane

car

A photo of Text
a {object}. Encoder

LT

LTy

LT3

I

LTy

LTy

LT3

LT

LTy

LT,

LT3

I3 Ty

C

Image
Encoder

I Ty

Iy INTy | InT2 | InT3 INTN

- A photo of
a dog.

as:
1 # image_encoder - ResNet or Vision Transformer
2  # text_encoder - CBOW or Text Transformer
3 # I[n, h, w, c] - minibatch of aligned images
4 # T[n, 1] - minibatch of aligned texts
5 # Ww_i[d_i, d_e] - learned proj of image to embed
6 # w_t[d_t, d_e] - Tearned proj of text to embed
7 # t - Tearned temperature parameter
8
9 # extract feature representations of each modality
10 1_f = image_encoder(I) #[n, d_i]
11 T_f = text_encoder(T) #[n, d_t]
12
13  # joint multimodal embedding [n, d_e]
14 I_e = 12_normalize(np.dot(I_f, w_i), axis=1)
15 T_e = 12_normalize(np.dot(T_f, w_t), axis=1)
16
17 # scaled pairwise cosine similarities [n, n]
18 logits = np.dot(I_e, T_e.T) * np.exp(t)
19
20 # symmetric Toss function
21  Tabels = np.arange(n)
22  Toss_i = cross_entropy_loss(logits, labels, axis=0)
23  Toss_t = cross_entropy_loss(logits, labels, axis=1)
24 loss = (loss_i + loss_t)/2

2. SIS dEE

RREIFAIEIM T CLIP, £

MNAFFHIEIREFXICLIPIHAT WIFHIERE,

finetune,
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2.1. SEIRIIR

e NVIDIA A40fRSS =8

2.2. BIRET

BREITTE T AT inetunelIm MRS :

e (Caltech-UCSD Birds-200-2011 (CUB-200-2011)

e Stanford Cars

RS O 5 SR,
2.3. finetuneftis

2.3.1. #EEE
ERMIST, ENEA-AY, EURENH LN MRISFM— T, BiIEmE—

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

19

# get_loader.py

class Classes:

def

def

def

__init__(self, classes_file):
self.class2index = {}
self.index2class = {}
classes = pd.read_csv(classes_file)
for index, row in classes.iterrows():
carname = row['class_names"']
self.class2index['A photo of ' + carname] = index
self.index2class[index] = 'A photo of ' + carname
__Ten__(self):
return len(self.class2index)
get_class(self, num: int):
return self.index2class[num] if (num in self.index2class) else None

def get_id(self, class_name: str):
return (
self.class2index[class_name] if (class_name in self.class2index)
else None
)

SRR A AIETRESH TN
PN EIESEREE A AR:

CUB-200-2011 H)| R AR EETER— NSk, LIARRISSBID S kizhE, FER—IE
BYHEFEERBRNRS. — P REEEERRSIITE. — PR EEE R RSXIMATE
g/ MiatEs;

stanford cars fIGEMMNED BINERRRISMARE, ERMNRESUED BN
INEE R B TRR S I NATRE.

Et, BHENX vypataset KFBE AN EEUEELIABRIZEIZIE.,
JSEEY cuB-200-2011 KIS /9 :

1

# get_loader.py
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import clip

from PIL import Image

from torch.utils.data import Dataset
import os

class MyDataset(Dataset):
def __init__(self, processor, train=True):
classes = Classes('/home/kejingfan/cub/classes.txt')
class_list = [classes.get_class(i) for i in range(len(classes))]
self.tokens = clip.tokenize(class_1list) # XA rtokenize

self.img_process = processor

# A R SR AL B 51 3R

self.root_dir = '/home/kejingfan/cub/images’

images_1list = open('/home/kejingfan/cub/images.txt').readlines()

images_list = [line.strip().split(' ')[1] for Tine in images_Tist]

self.images = []

# M SR I Ry s L B BR A

Tabels_file =
open('/home/kejingfan/cub/image_class_Tlabels.txt').readlines()

labels = [int(line.strip().split(' ')[1]) for Tine in Tabels_file]

# NG SR FronE B 4 i £

train_test_split_file =

open('/home/kejingfan/cub/train_test_split.txt').readlines()
is_train = [line.strip().split(' ')[1] == '1' for Tine in
train_test_split_file]
for index in range(len(images_list)):  # Kb Risdi 650 & T i p1
class_id = Tabels[index]
if (train and is_train[index]) or (not train and not
is_train[index]):
self.images.append([os.path.join(self.root_dir,
images_list[index]), int(class_id) - 1])

def __len__(self):
return len(self.images)

def __getitem__(self, index):
image, target = self.images[index]
token = self.tokens[target]
image Image.open(image) .convert("RGB")
image = self.img_process(image) # [KJ5 fikb#
return image, token, target

EEEN stanford cars ASEBIE __init__ O #5iEE cuB-200-2011 A9BEXE]. _init_O W
T:

def __init__(self, processor, train=True):
classes = Classes('/home/kejingfan/cars/class_names.csv')
class_list = [classes.get_class(i) for i in range(len(classes))]
self.tokens = clip.tokenize(class_list) # Xl W A# Ttokenize

self.img_process = processor
# LA R A AR ) SO
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self.root_dir = '/home/kejingfan/cars' + ('/cars_' + ('train' if train
else 'test')) * 2
# JEFEAH RLER AR NRRAS
train_annos_file = '/home/kejingfan/cars/cars_train_annos.csv'
test_annos_file = '/home/kejingfan/cars/cars_test_annos_withlabels.csv'
images_list = pd.read_csv(train_annos_file if train else
test_annos_file)
self.images = []
for index, row in images_list.iterrows():  # Jxf N B0 K A BN 2 h
class_id = int(row['class'])
self.images.append([os.path.join(self.root_dir, row['fname']),
class_id - 1])

2.3.2. izt
FETHUNT A SRR

# test.py

import torch

import torch.nn

import clip

from PIL import Image

import argparse

import numpy as np

from tqdm import tqdm

from get_loader import Classes

def test(net, test_dataset, test_loader, device):
net.eval ()
total_accuracy = 0.0
texts = test_dataset.tokens.to(device)
with torch.no_grad():
for index, (images, tokens, targets) in tqdm(enumerate(test_loader),
total=len(test_loader)):
images = images.to(device)
logits_per_image, logits_per_text = net(images, texts)
probs = Togits_per_image.softmax(dim=-1).cpu().numpy()
accuracy = np.sum(probs.argmax(l) == targets.numpy())
total_accuracy += accuracy
net.train()
return total_accuracy / Ten(test_dataset)

2.3.3. i)llgx
BEEHIREN:

e batch_size = 64

e learning_rate = 1076

o Adamffiitzs
A3

# train.py
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import torch

from torch import nn, optim

from torch.utils.data import DataLoader
from tgdm import tqdm

import clip

from get_loader import MyDataset
from test import test

def convert_models_to_fp32(model):
for p in model.parameters():
p.data = p.data.float()
p.grad.data = p.grad.data.float()

def train(Q):
batch_size = 64
learning_rate = le-6
num_epochs = 500

device = torch.device("cuda:0" if torch.cuda.is_available() else "cpu")
net, preprocess = clip.load("viT-L/14", device=device, jit=False)
if device == 'cpu':
net.float()
else:
clip.model.convert_weights(net)

loss_img = nn.CrossEntropyLoss()
loss_txt = nn.CrossEntropyLoss()

optimizer = optim.Adam(net.parameters(), Tr=learning_rate, betas=(0.9,
0.98), eps=le-6, weight_decay=0.2)

train_dateset = MyDataset(processor=preprocess, train=True)

train_loader = DataLoader(train_dateset, batch_size=batch_size,
shuffle=True, num_workers=64, pin_memory=True)

test_dataset = MyDataset(processor=preprocess, train=False)

test_loader = DataLoader(test_dataset, batch_size=batch_size,
num_workers=64, shuffle=True, pin_memory=True)

print(f'Train dataset size: {len(train_dateset)}\nTest dataset size:
{len(test_dataset)}\n')

for epoch in range(num_epochs):
total_epoch_loss = 0
for index, (images, tokens, targets) in
tgdm(enumerate(train_loader), total=len(train_loader)):
optimizer.zero_grad()
images = images.to(device)
tokens = tokens.to(device)
with torch.set_grad_enabled(True):
Togits_per_image, logits_per_text = net(images, tokens)
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53

54
55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71

72
73
74
75

ground_truth = torch.arange(len(images), dtype=torch.long,
device=device)
cur_loss = (loss_img(logits_per_image, ground_truth) +
Toss_txt(logits_per_text, ground_truth)) / 2
total_epoch_loss += cur_loss.item()
cur_loss.backward()
if device == 'cpu':
optimizer.step()
else:
convert_models_to_fp32(net)
optimizer.step()
clip.model.convert_weights(net)

test_acc = test(net, test_dataset, test_loader, device)
print(f'Total train Tloss: {total_epoch_loss:.6f}, Test accuracy:
{test_acc:.6%}")
B QR e ")
torch.save({'epoch': epoch,
'model_state_dict': net.state_dict(),
'optimizer_state_dict': optimizer.state_dict(),
'lToss': total_epoch_Tloss,
}, f"model_checkpoint/model-{epoch + 1}_acc-
{test_acc*100:.3f}.pt")

if _name__ == "__main__":
train()

2.4. 1I51TIiEREGE

1
2
3

$ conda install --yes -c pytorch pytorch=1.7.1 torchvision cudatoolkit=11.0
$ pip install ftfy regex tqdm
$ pip install git+https://github.com/openai/CLIP.git

xiEfT bikan<, MNREET.

BT,

1

$ python train.py

ERN RS LEZILATER:

CUB-200-2011 1A% Stanford CarsIEfifj %
20
88
86
84
82
g0
78
76
74

6 11 16 21 26 31 36 41 46 51 56 61 — L5
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iR finetunefiJepoch#f $E—/ N epochPIEMRE ERio IEIRER
CUB-200-2011 61 66.690% 84.398%
Stanford Cars 30 78.995% 88.820%

A RCLIPTED ESHIAZI T IFEIFAIER.

A A= | A
3. 1L\5IhE
EARLIE T, BR((IEMTCLIPEBH/SEERY, HE cuB-200-2011 0 stanford cars FRMEUEE HiHT
YIRS,
B AR, BAELE:
1. CLIPE—AMESIEARIIE SR, SSETHATHTAL, a7 ESErEas
(RS A SRR T, B AR S RS TR
2. fEidfinetune, CLIPEILURIFHIBIISIEIGA IS, HIVBIEEEID AT, XITT
CLIPYE ST R BE AR R,

3. 5L3a, BNASFTNIESEGSEIES, ARSI, NAEEREESE
FLFFRFIEE, XEEIFIS BRI REG S KIEEERIFIESEN.

4. BATIISTEINF), A2 T SIMCLIPIEEREIG S RES LABEAMRERNER. IERIIINRIES
TIEEELE T EE AR,

WYX, BANGREZIETENNRIUSRANAE T H—SRERE, 28 7SRRI ARELE
A
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