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CHAPTER 1

>
5

LibFewShot jg— > FEMT/IMERY M ER AT . P AG—HERUR IR T 2 F 2 S i/ M AR 2 2] 5
i, WS PURRE T RORM TR, AR OT IR, AR T R S T k. AN AU T . 46
HELT, Sy T MR 2 ST i P2~ S

LibFewShot: A Comprehensive Library for Few-shot Learning. Wenbin Li, Chuanqgi Dong, Pinzhuo Tian, Tiexin Qin,
Xuesong Yang, Ziyi Wang, Jing Huo, Yinghuan Shi, Lei Wang, Yang Gao, Jiebo Luo. In arXiv 2021.



https://arxiv.org/abs/2109.04898
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CHAPTER 2

T SERE S LegendDong | L T AR MHESI SE MR Bk AT ERE RS 5 T AERIF Kid A

WenbinLee, yangcedrus, wZuck, WonderSeven, Pinzhuo Tian, onlyyao, cjy97



https://github.com/LegenDong
https://github.com/WenbinLee
https://github.com/yangcedrus
https://github.com/wZuck
https://github.com/WonderSeven
https://scholar.google.com/citations?user=8QyuxvEAAAAJ&hl=zh-CN
https://github.com/onlyyao
https://github.com/cjy97
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CHAPTER 3

A T MBTFIAIEH LibFewshot MIZATIIFFEENISAL.

3.1 3%Hx LibFewShot

i FH DA 6523 B LibFewShot:

cd ~
git clone https://github.com/RL-VIG/LibFewShot.git

3.2 fifE® LibFewShot IfiF

CINVS 3 RN TR W=k 5
1. A1 anaconda FfE,

cd <path-to-LibFewShot> # # A clone®f By LibFewShot H
conda create -n libfewshot python=3.7

conda activate libfewshot

2. FR[E PyTorch #ll torchvision f T 5 5 | ‘S HEf 7405 .
3. MK A e

* pip



https://pytorch.org/get-started/locally/

LibFewShot, % {Thi4 0.0.1-alpha

cd <path-to-LibFewShot> # cd # A\ 'LibFewShot ' H

pip install -r requirements.txt

o BEHAZR T A, R

numpy >= 1.19.
pandas >= 1.1.
Pillow >= 8.1.

= N o ;o

PyYAML >= 5.4.
scikit-learn >= 0.24.1
scipy >= 1.5.4
tensorboard >= 2.4.1
torch >= 1.5.0

torchvision >= 0.6.0

python >= 3.6.0

3.3 MAREZELIE

1. #&8k run_trainer.py ' config EMK—ITH

config = Config("./config/test_install.yaml").get_config_dict ()

2. B config/headers/data.yaml JfJ data_root NIRHIEIHEEE
3. AT

python run_trainer.py

4. 3755~ epoch Hi i IEH, WA LibFewShot U NIhZe%E

3.4 |54

BN ZRANACRDAE AT B2 1 445/ LibFewShot € 5 maty 75 ik AR HARER 330 -

Chapter 3. %3




cHAPTER 4

NN

AATJRR THH LibFewShot WIFEERBI,

4.1 FEEZEIBE (LL minilmagenet 4l)

1. F#Ff# Eminiimagent—ravi
2. KA deas =l BRI IZ B A AR LB 4L 4N tieredImageNet S5 1/2)

dataset_folder/

F— images/

| F— images_1.jpg
| L— images_n.jpg
F— train.csv *

— test.csv *

L— val.csv *
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4.2 {EEEE ST

PA ProtoNet Nfi:
1. ¥ config HE FHifdt—4> yaml {4 getting_started.yaml

2. RSP EH AN TR

includes:
- headers/data.yaml
- headers/device.yaml
- headers/losses.yaml
- headers/misc.yaml
- headers/model.yaml
— headers/optimizer.yaml
- classifiers/Proto.yaml

- backbones/Conv64FLeakyReLU. yaml

FATTRE AT &% % 5 yaml B E S,

4.3 BT

1. 82 run_trainer.py ¥ config BtEIEAN

config = Config("./config/getting_started.yaml") .get_config_dict ()

2. A7

python run_trainer.py

3. SERPEFIBATAH (U] A2 100 FRUfIHE)

4.4 EEFEFTEEXH

BRiefrss2z )h, WAk 3 % results/ProtoNet-miniImageNet—Conv64F-5-1 FlH 3%
results/ProtoNet-miniImageNet-Conv64F-5-1-$TS, H TS F/RifEE. H XGOS XM
& checkpoint/#l log_files/FI—AEE XM config.yaml. HARZ RN FE—F/MEAE ] T7
Y, RS KR e R B 5%

config.yaml BIASY YL AR B SO N A .
log_files fil# tensorboard il S0, PARTEAMRIAY FgIZE H G A KA H &5

checkpoints f{5# I save_interval CRAFIBIILSCAE, S aBiBSc /4 (T resume) FRAEBZOCME (T
AR o BEHSCE—f% 43N emb_func.pth,classifier.pth DA model.pth (FiEHILAE)

8 Chapter 4. \|7]



CHAPTER B

W5 .yaml BLE XM

ES2iPRINEE

core/config/config.py

config/*

5.1 LibFewShot dhfip &3 {4 a94A R

LibFewSHot L& SCIFR T yaml A8 A ST, (7] ot 345 A i A7 P e C— 28 4 SRy Pt ) S . FRATT 9t
AT ABUAMBEE core/config/default.yanl. AT E & LAURLENE config/HaF,
AN vaml #&0 30. BeE E AL RTINS gl ¥ 2 default.yaml->config/->console,
Ja—E X BHEH—AE P A PR R (E .

R default.yaml FHRCEME/IMEARS ] PR — LU B BCE., TOIAUKEE default.yaml HiEIZ
ey, AT, MPFEAE config/HR T E XEAAE LibFewShot HH S T 7 AR BLEL -

FRBUNERTTEAR — AR SHBIA way, shot B3 device id, EHEMSE LT FEUINN.
LibFewShot 3¢ RF7E Ay 447 Hok— S B BB HEA T3 BT R TR 280 vaml SO [RIFERY, ZEUIZRFnIN it
i, RERFEB/NERSE] AN SEORMFEN . T RS, RATRX AN S8 T,
JXE| T config/headers HX'F, XFEELREMSHE L AN KA FEHI S H E L HER) yaml U,

PARJ& config/headers H3g F CHMIM AL
o data.yaml: XTI AR B R 4 B E -
e device.yaml: ST YIZRFTHEHM GPU fAH XL &
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* losses.yaml: &3 T IIZRA BB A G BCE

* misc.yaml: & T IZRdRE s — SR E .

e model.yaml: &3 T HAYIGRAIHIKACE -

* optimizer.yaml: & T YNIZRB AR DL AL A K L E

5.2 LibFewShot bt BT {aYiR =

DA BRI MR SO A (R M5 B DA ST . #A DN I kOB

5.2.1 HiFizE

* data_root: BREFHTHEZ

* image_size: M ARIBHIR T

* use_momery: SR NFAIIE LI

* augment: EHIEEHER

* augment_times: support_set i IEEIGIR/AIRIG L. HM T ZRY 7 support set HiE.

* augment_times_query: query_set ffi fIEHEIR/ ALK EL. L TEZRY LT query set

data_root: /data/miniImageNet--ravi
image_size: 84

use_memory: False

augment: True

augment_times: 1

augment_times_query: 1

5.2.2 HERE

» backbone: F¥EFIHA backbone f5H .
— name: f#ifiY backbone [iJ4Fx, FE3i 5 LibFewShot H15Z Y backbone [k /NE—F,
- kwargs: backbone ¥R HIEIISEL, AFEREFHFR-5 ARG A 44 7k — 2L
* is_flatten: ZRIA False, W34 True, WIR[E] flatten J5 AR 7]
* avg_pool: BRiA False, flIRH True, MR global average pooling JGHIAHE A& .

* js_feature: BRIA False, UIHEH True, N[ backbone &F—4 block HHIH .

10 Chapter 5. {5 .yaml BB
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backbone:
name: Conv64FLeakyReLU
kwargs:

is_flatten: False

classifier: JyEFM# IO G R
- name: A HERNHIK, 5255 LibFewShot FHSZBLH B LRI A F—2L.
- kwargs: JrYEVIGRILET RIS, U2 PR S R i R —2

classifier:
name: DN4
kwargs:

n_k: 3

5.2.3 gk E

epoch: Y%l epoch H.
test_epoch: JiH) epoch %k,

pretrain_path: FYIZNEHIE . YIGIF IR SR IZIRE . WRARZS, B30 H bk pg #idl
G EFAF LTI backbone Hi,

resume: HILBEEA True, KA BRIAMLIE P EEEOIZRAR AT 2 H57 2 I
way_num: YIZFH way .

shot_num: YIZHE) shot HWEE .

query_num: YIZHE) query HIEE.

test_way: MK way MR, WIRARE, HFLHE way_nun REL test_way.
test_shot: JWHXHH shot M%E. WEKIEE, HFAIE shot_num IRfHE test_way.
test_query: WHAMHY query MR, MAKIGE, HEH query_num IR{EL test_way,
episode_size: WAL BEH BT 55 2k

batch_size: pre-training W VEFE pre—train i) batch size. FEFE¥ER, %
JEMERR T .

train_episode: YNZMEREA epoch WHESEEE.

test_episode: WHAKIBREA> epoch ML

epoch: 50
test_epoch: 5

5.2.

LibFewShot hE B #EYiE "
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(% L0

pretrain_path: ~

resume: False

way_num: 5

shot_num: 5

query_num: 15

test_way: ~

test_shot: ~

test_query: ~

episode_size: 1

# batch_size R #ipre—-train®¥ # 2%
batch_size: 128

train_episode: 10000

test_episode: 1000

5.24 fift2RiRE

* optimizer: YIZKHBLE AL MEE -
- name: fLALARAHFR, UEIHCCRE Pytorch et prAifLds.
- kwargs: RAMASISE, AFRFEES Pytorch (AL TR EHISHA FRAIA -

— other: MFIIUCRF FMARE T R R I I B A 22 ) 3, ZARTH 2S5 05 iR I A2
REAMA .

optimizer:

name: Adam

kwargs:
lr: 0.01

other:
emb_func: 0.01
#E T A, dndp R RA T4 5K
dn4_layer: 0.001

* 1r_scheduler: YIZRIHH 5> RPEE RN, MEI{CRF Pytorch JRILI T > R LRI .
- name: > KiFEFIEZLFR.
- kwargs: HAth Pytorch 2%>] RIFFE RIS T TR LM SEL.

lr_scheduler:
name: StepLR

kwargs:

T

12

Chapter 5. RE .yaml EE T



LibFewShot, % {Thi4 0.0.1-alpha

(% L0

gamma: 0.5

step_size: 10

5.2.5 EHiRE

e device_ids: YIZAIPAHEIN gpu W45, 5 nvidia-smi @4 SR04 5.
* n_gpu: YWHMERIFATINEY gou ML, WA 1 WAE RIS

e deterministic: & 1% JF J§ torch.backend.cudnn.benchmark DA M torch.backend.
cudnn.deterministic LR EE MGV T E .

e seed: YIZEH} numpy, torch, cuda ffifRIF T2,

device_ids: 0,1,2,3,4,5,6,7

n_gpu: 4
seed: 0

deterministic: False

5.2.6 £IMixE
e log_name: Ko Bl A4 classifier.name-data_root-backbone-way_num-shot_num
PELRER S
* log_level: YIZH H k25
e log_interval: HGkyHE RIS EH .
* result_root: ZERAFHMRHE R
» save_interval: ME/KFH epoch [HfF

* save_part: J{EHTERAAHITRITEI L PR B TR, X 04 FRAYAS B S AEA A RAT ) B XTI
WARRPAT— IR TEATIIROE save_part TASIRIIEALGH .

log_name: ~
log_level: info
log_interval: 100
result_root: ./results
save_interval: 10
save_part:

- emb_func

- dn4_layer

5.2. LibFewShot hr B #Ha9isE 13
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CHAPTER O

JIIZx/MiK LibFewShot FRE &ERBI A%

ES2iPRINEE

config/dn4d.yaml
run_trainer.py

run_test.py

A7 VA DN4 T35 0B, g i P ZRmniiin— 2 2L B i ik

6.1 ELEIH

M - yaml BEESCFREATN G T A g S B E S H BFATRE—073 1 E B A T — A 3CF,
PR T PATRT BR B 5E IR DN4 LB SRR S

includes:
- headers/data.yaml
- headers/device.yaml
- headers/misc.yaml
- headers/optimizer.yaml
- backbones/resnetl2.yaml

- classifiers/DN4.yaml

WA B EXHRE, Wl MEB A includes THSFASFHIINE . WA ABERXTRA includes
ISRASCHE, AATES N R {E

15
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6.2 Ik

T L—PRMEHECE 4N dnd.yaml, T3] config/HRT.
BURFSR T run_trainer.py 3(ff.

config = Config("./config/dn4.yaml") .get_config_dict ()

&, 7E shell A

python run_trainer.py

BRI TP Zhad A

6.3 M

BUARHA T run_test.py XfF.

import os
from core.config import Config

from core.test import Test

PATH = "./results/DN4-miniImageNet-resnetl12-5-5"

VAR_DICT = {

"test_epoch": 5,

"device_ids": "4",

"n_gpu": 1,

"test_episode": 600,

"episode_size": 1,

def main(rank, config):

test = Test (rank, config, PATH)

test.test_loop ()

if " main_ ":

_name___ ==

config = Config(os.path.join(PATH, "config.yaml"), VAR_DICT) .get_config_dict ()

if config["n_gpu"]

> 1:

os.environ["CUDA_VISIBLE_DEVICES"]
torch.multiprocessing.spawn (main,
else:

main (0, config)

= config["device_ids"]

nprocs=config["n_gpu"],

args=(config,))

16
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1E shell Hi247

python run_test.py

BB EHEeur S
M9%, bk run_test.py HAY VAR _DICT A8 B P AY(EHR AT DA, SR)FIE L TE shell sty

python run_test.py —--test_epoch 5 --device_ids 4 --n_gpu 1 --test_episode 600 --

—episode_size 1

AR E A RERRECR -

6.3. ik 17
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CHAPTER /

& RS

TE LibFewsShot Ht, ¥4 bl kg, AR ZEUIMEAZE T BE T S SAs X T 8dm 5t
B, Bldn minilmageNet Fl fieredImageNet , R 440 Caltech-UCSD Birds 200 285545 LM M 2% K 2R
JEBERTDAE A o i RAARAR A ] — N B dE . IF Az B A X5 DA E BRI, IRARTE
H O 3l TR H A iR R s =X

7.1 HWIREEI

5 minilmageNet —#f, KRR O 2NN WK 7R )4

dataset_folder/

— images/

| F— images_1.jpg
| L— images_n.jpg
F— train.csv *

F— test.csv *

L— val.csv *

Fr AN Bk A S G THR B A AE images X, il train.csv, test.csv fll
val.csv X EIERSE . = A SRR UERZEML, 75 B DA T A% U T8 e p 41 41

filename , label

images_m.jpg, class_name_1i

(AN

19



https://paperswithcode.com/dataset/miniimagenet-1
https://paperswithcode.com/dataset/tieredimagenet
http://www.vision.caltech.edu/visipedia/CUB-200.html
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(% L0

images_n.jpg, class_name_]j

CSV SR FRALE S A ME LY . XA BN 2 images U N AR B8R, BRI —
BRANTIRAR K . . . /dataset_folder/images/images_1.3pg KK, H filename FERIFELIHE
images_1.jpg, [, XT4iXgEN. .. /dataset_folder/images/class_name_1/images_1.
jpg WEER, H filename FEXIFETIHE class_name_1/images_1.3pg

7.2 BEEERIESR

BN B S I B AR U B A B AR, R BAERCE S B B data_root FECHIM, R
LibeFewShot & FRHne SUIFIe L R4 IR T EIFE log L.

20 Chapter 7. {ER#IEE




CHAPTER 8

Transformations

ES2iPRINEE

core/data/dataloader.py
core/data/collates/contrib/__init__ .py

core/data/collates/collate_functions.py

TE LFS Hr, AT FH—AEL Rl Transform fZ5H, DAATRYLLE Z A ¥5 . % ALRlY) Transform Z5#49 0] 434 =

B

Resize&Crop + ExtraTransforms + ToTensoré&Norm

Resize&Crop FHRHEAS Rl A AL I B S5 B (augment ) fAE—H2E R
1. BRI ERLE (rain) H config.augment = True fBHME, {#H:

from torchvision import transforms
transforms.Resize ((96, 96)) # Y config.image size K224 , % T %256
transforms.RandomCrop ( (84, 84)) # ¥ config.image size H 2240, % T 4224

2. JUAIEOL B -

from torchvision import transforms
transforms.Resize ((96, 96)) # Y config.image size H224W , % T %256
transforms.CenterCrop( (84, 84)) # ¥ config.image size H 2240, Z WA 224

T38h . ARAT RETE R EIAE

21
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ToTensor & Norm {7l [A—4USMERTT 2%, RAT DARGE SRS R i B A

MEAN = [120.39586422 / 255.0, 115.59361427 / 255.0, 104.54012653 / 255.0]
STD = [70.68188272 / 255.0, 68.27635443 / 255.0, 72.54505529 / 255.0]

22 Chapter 8. Transformations




CHAPTER 9

1% in— #7r89 Backbone

ES2iPRINEE

core/model/backbone/*

config/backbones/*

WARATE LibFewShot HRM—AHHY backbone, FWPLKFTA S backbone K MLIFHEFE core/
model /backbone/HEF, NG ResNet (X #5%] LibFewShot H1, ¥ LILE A core/model/
backbone/resnet.py W, J HFF resnet.py HIMAL—HENW 4 i backbone f class B H 2
function, il resnet.py Xf4:

class ResNet (nn.Module) :

def _ init(self,...):

def ResNetl18 () :
model = ResNet (BasicBlock, [2,2,2,2], **kwargs)

return model

2N T e M backbone It H | ResNet18 X4 function, ZFEE & M /core/model/
backbone/__init__.py X, MU 17~

23
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from resnet import ResNetl8

RN backbone BASSEN T

XASHIMAR backbone AWK backbone ;&[RRI H . 20+, ZHF ResNet1s Frifihy
DN4 {) backbone, HEFETFE config/dn4.yaml HF¥EH backbone HE N :

# arch info
backbone:
name: resnetl$
kwargs:
avg_pool: False

is_flatten: False

BT SE B -

24 Chapter 9. 1hn— &g Backbone




cHAPTER 10

YEIN— RIS 2R

ES2iPRINEE

core/model/abstract_model.py
core/model/meta/*
core/model/metric/*

core/model/pretrain/*

FATFEMIRICH I = A5k, Bl matric based, meta learning, DA fine tuning, MEERPT APk —4>
PRI, SR U RTES X — 2R B 7 ik .

ARAERZ BT, TS T TSGR abstract_nodel.

class AbstractModel (nn.Module) :
def _ init_ (self,...)

# base info

@abstractmethod
def set_forward(self,):
# inference phase

pass

@abstractmethod
def set_forward_loss(self,):
# training phase

pass

(A

25




LibFewShot, % {Thi4 0.0.1-alpha

(% L0

def

def

def

def

def

def

def

forward(self, x):
out = self.emb_func (x)

return out

train(self,):

# override super's function

eval (self,):

# override super's function

_init_network (self,):

# init all layers

_generate_local_targets(self,):

# formate the few shot labels

split_by_episode(self,):

# split batch by way, shot and query

reset_base_info(self,):

# change way, shot and query

s __init_: WIRMRRREL, M RIIRAL—2/IMEEAR S S HhEE AN way . shot, query SXFERIZARE

e set_forward: HTIEFERYBOAA, &4k DL HERGR.
e set_forward_loss: AT IIGMETHM, REGIEH . HERFRRDLHT R

e forward: EE pytorch i) Module H forward pREK, R[] backbone Wi .

e train: EE pytorch ) Module ) train K, HTMEK BatchNorm EHSEEHE .

e eval: EE pytorch ) Module 1) eval iBE, HATEE BatchNorm EHISE.
e _init_network: HTWIELITE MY,
* generate_local_targets: F T4 IR AR 2 2] B AT 55 v e (s i ) target,

e split_by_episode: ¥ A episode_size,way, shot, query Y ET )543, 4L
TR .

e reset_base_info: WA/NEARZEI M way, shot, query ik E.

H W B ES set_forward AN set_forward_loss iXPiAeREL, HALARY AR W]
DAAR S BT S0 ¥ 0 5 R R A

R, N T HEME AR ORI 2, A AR AT __init_.py CHF
47

26
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LibFewShot, % {Thi4 0.0.1-alpha

from NewMethodFileName import *

10.1 metric based

TR DN4 ], iAW LibFewShot HRIM—1H metric based classifier,

metric based FEA—PILFEIHALZE MetricModel, 4K T AbstractModel,

class MetricModel (AbstractModel) :
def _ init_ (self,):

@abstractmethod
def set_forward(self, *args, **kwargs):

pass

@abstractmethod
def set_forward_loss(self, *args, **kwargs):

pass

def forward(self, x):
out = self.emb_func (x)

return out

BT metric based FIEN pipeline WHERZHERIE, FIL B4R T abstract_model, If
BEAMEABAZ L

[ERVA 8L
BECRIE DN4 RREIZ, ¥E core/model/metric/ NN dnd.py SCF: (GXEBAMCIES S IRISHE A ALA] )

class DN4 (MetricModel) :
def _ init_ (self, way_num, shot_num, query_num, emb_func, device, n_k=3):

# base info
super (DN4Layer, self).__init__ ()
self.way_num = way_num
self.shot_num = shot_num
self.gquery_num = guery_num
self.n_k = n_k

self.loss_func = nn.CrossEntropyLoss ()

def set_forward(self, batch):

# inference phase

mmn

[y

10.1. metric based 27



LibFewShot, % {Thi4 0.0.1-alpha

(% L0
:param batch: (images, labels)
:param batch.images: shape: [episodeSize*way* (shot*augment_
—times+query*augment_times_query),C,H, W]
:param batch.labels: shape: [episodeSize*way* (shot*augment_
—times+query*augment_times_query), ]
:return: net output and accuracy
image, global_target = batch
image = image.to(self.device)
episode_size = image.size(0) // (
self.way_num * (self.shot_num + self.query_num)
)
feat = self.emb_func (image)
support_feat, query_feat, support_target, query_target = self.split_by_
—episode (
feat, mode=2
)
t, wq, ¢, h, w = query_feat.size()
_, WS, _, _, _ = support_~feat.size()
# t, wq, ¢, hw -> t, wq, hw, ¢ -> t, wqg, 1, hw, c
query_feat = query_feat.view(
t, self.way_num * self.query_num, c, h * w
) .permute (0, 1, 3, 2)
query_feat = F.normalize (query_feat, p=2, dim=2) .unsqueeze (2)
#t, ws, ¢, h, w->t¢, w, s, ¢, hw —> t, 1, w, c, shw
support_feat = (
support_feat.view(t, self.way_num, self.shot_num, c, h * w)
.permute (0, 1, 3, 2, 4)
.contiguous ()
.view(t, self.way_num, c, self.shot_num * h * w)
)
support_feat = F.normalize (support_feat, p=2, dim=2) .unsqueeze (1)
# t, wg, w, hw, shw -> t, wqg, w, hw, n_k -> t, wq, w
relation = torch.matmul (query_feat, support_feat)
topk_value, _ = torch.topk(relation, self.n_k, dim=-1)
score = torch.sum(topk_value, dim=[3, 4])
output = score.view(episode_size * self.way_num * self.query_num, self.way_
—num)
T
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acc = accuracy (output, query_target)

return output, acc

def set_forward_loss(self, batch):

# training phase

:param batch: (images, labels)

:param batch.images: shape: [eplisodeSize*way* (shot*augment_
—times+query*augment_times_query),C, H, W]

:param batch.labels: shape: [eplisodeSize*way* (shot*augment_
—times+query*augment_times_query), ]

:return: net output, accuracy and train loss

o

image, global_target = batch

image = image.to(self.device)

episode_size = image.size(0) // (

self.way_num * (self.shot_num + self.query_num)

)

emb = self.emb_func (image)

support_feat, query_feat, support_target, query_target = self.split_by_
—episode (

emb, mode=2

t, wgq, ¢, h, w query_feat.size ()

_, WS, _, support_feat.size ()
# t, wg, ¢, hw -> t, wq, hw, ¢ -> t, wg, 1, hw, c
query_feat = query_feat.view(
t, self.way_num * self.query_num, c, h * w
) .permute (0, 1, 3, 2)

query_feat = F.normalize (query_feat, p=2, dim=2).unsqueeze (2)

# t, ws, ¢, h, w->t¢t, w, s, ¢, hw —>t, 1, w, ¢, shw
support_feat = (
support_feat.view(t, self.way_num, self.shot_num, c, h * w)
.permute (0, 1, 3, 2, 4)
.contiguous ()
.view(t, self.way_num, c, self.shot_num * h * w)
)

support_feat = F.normalize (support_feat, p=2, dim=2) .unsqueeze (1)

(AN

~
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# t, wg, w, hw, shw -> t, wqg, w, hw, n_k -> t, wqg, w
relation = torch.matmul (query_feat, support_feat)
topk_value, _ = torch.topk(relation, self.n_k, dim=-1)
score = torch.sum(topk_value, dim=[3, 4])
output = score.view(episode_size * self.way_num * self.query_num, self.way_

—num)
loss = self.loss_func (output, query_target)

acc = accuracy (output, query_target)

return output, acc, loss

e __dinit_ ) X 2RERATRE BN B /IMEASE ) B E T T WAL, I8t AT DN4 7k —A
ZH n_k.

Tr set_forward 5 set_forward_loss W, FHEHEEMWE 19-27,65-73 F7, XI5 0 %ty
AW batch BEATACER, $RIUFRAE, G VI0 N/ DRSS R HF LMW support set Fl query
set FRE. BUERUL, AT RARMAFHITEEE, RAIGIE B FE2id backbone, Z J5X| 4
fiE 1§ ¥E4T support set, query set MH]4F. 29-50,75-96 474 DN4 kit i, m&
set_forward %y A $output.shape:[episode_sizewayquery,way], acc:float$, set_forward_loss H#HiH
K $output.shape:[episode_sizewayquery,way], acc:float, loss:tensor$., HH output FF%H FRIE T BT A A,
acc WA LibFewShot #fty accuracy B3, #i A output, target SLR]DAEZ|AZEHERZR, 1M
loss AIARE I PAE S I IR RIAG AL I LR R 4L, 7E set_forward loss W/ RAGE /3 241k

metric 7595 H R T EARME B SO ITA, R AAE B R RS AT AT IR IR T .
10.2 meta learning

BEFREL MAML N, AR fE LibFewShot FM—1 ¥ meta learning classifier.,

meta learning FEHR—PHLFERALZE MetaModel, 43K T AbstractModel,

class MetaModel (AbstractModel) :
def _ init_ (self,):
super (MetaModel, self)._ _init__ (init_type, ModelType.META, **kwargs)

@abstractmethod
def set_forward(self, *args, **kwargs):

pass

@abstractmethod
def set_forward_loss(self, *args, **kwargs):

pass

[y
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def forward(self, x):
out = self.emb_func (x)

return out

@abstractmethod
def set_forward_adaptation(self, *args, **kwargs):

pass

def sub_optimizer (self, parameters, config):

kwargs = dict ()

if config["kwargs"] is not None:
kwargs.update (config["kwargs"])

return getattr (torch.optim, config["name"]) (parameters, **kwargs)

meta-learning HF¥EM A T W A # K L, set_forward_adaptation #Hll sub_optimizer.,
set_forward_adaptation AN B ARSI RAWEHE, M sub_optimizer T
TERE B P BT A SRR etk -

HoeAld vAML R, JE core/model/meta/ TSI maml.py SCHF: (X ERA RS 5 R AR A ANIH )

from ..backbone.utils import convert_maml_module

class MAML (MetaModel) :
def _ init_ (self, inner_param, feat_dim, **kwargs):
super (MAML, self).__init__ (**kwargs)
self.loss_func = nn.CrossEntropyLoss ()
self.classifier = nn.Sequential (nn.Linear (feat_dim, self.way_num))

self.inner_param = inner_param

convert_maml_module (self)

def forward_output (self, x):
mrrn
:param x: feature vectors, shape: [batch, C]
:return: probability of classification
mirrn
outl = self.emb_func (x)
out?2 = self.classifier (outl)

return out2
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def set_forward(self, batch):
:param batch: (images, labels)
:param batch.images: shape: [episodeSize*way* (shot*augment_
—times+query*augment_times_query),C,H, W]
:param batch.labels: shape: [episodeSize*way* (shot*augment_
—times+query*augment_times_query), ]
:return: net output, accuracy and train 1loss
o
image, global_target = batch # unused global_target
image = image.to(self.device)
support_image, query_image, support_target, query_target = self.split_by_
—episode (
image, mode=2
)
episode_size, _, ¢, h, w = support_image.size ()
output_list = []
for i in range (episode_size):
episode_support_image = support_image[i].contiguous () .reshape(-1, ¢, h, w)

episode_qguery_image = query_image[i].contiguous () .reshape (-1, c, h, w)
episode_support_target = support_target[i].reshape(-1)

self.set_forward_adaptation (episode_support_image, episode_support_target)

output = self.forward_output (episode_guery_image)

output_list.append (output)

output = torch.cat (output_list, dim=0)
acc = accuracy (output, query_target.contiguous() .view(-1))

return output, acc

def set_forward_loss(self, batch):
o
:param batch: (images, labels)
:param batch.images: shape: [episodeSize*way* (shot*augment_
—times+query*augment_times_query),C,H, W]
:param batch.labels: shape: [episodeSize*way* (shot*augment_
—times+query*augment_times_query), ]
:return: net output, accuracy and train loss
mn
image, global_target = batch # unused global target

image = image.to(self.device)

(AN

1
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support_image, query_image, support_target, query_target = self.split_by_
—episode (
image, mode=2
)
episode_size, _, ¢, h, w = support_image.size()
output_list = []
for i in range (episode_size):
episode_support_image = support_image[i].contiguous () .reshape(-1, c, h, w)
episode_query_image = query_image[i].contiguous () .reshape (-1, c, h, w)

def

episode_support_target = support_target[i].reshape(-1)

self.set_forward_adaptation (episode_support_image, episode_support_target)

output = self.forward_output (episode_guery_image)

output_list.append (output)

output = torch.cat (output_list, dim=0)
loss = self.loss_func (output, query_target.contiguous() .view(-1))
acc = accuracy (output, query_target.contiguous () .view(-1))

return output, acc, loss

set_forward_adaptation(self, support_set, support_target):
lr = self.inner_param["1r"]

fast_parameters = list (self.parameters())

for parameter in self.parameters():

parameter.fast = None

self.emb_func.train ()
self.classifier.train()
for i in range(self.inner_param["iter"]):
output = self.forward_output (support_set)
loss = self.loss_func (output, support_target)
grad = torch.autograd.grad(loss, fast_parameters, create_graph=True)

fast_parameters = []

for k, weight in enumerate (self.parameters()):
if weight.fast is None:
weight.fast = weight - 1lr * gradl[k]
else:
weight.fast = weight.fast - 1lr * gradl[k]
fast_parameters.append (weight.fast)

MAML i B P B2 5E 10 17K convert_maml_module %L, HTRMZ A ErE
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25630 MAML #5520 JZAE TS50 . 534 /2 set_forward_adaption B%L, HTHHML
HIRSE. MAML 22— B meta learning ¥k, BULIRATEEA MAML AE K65k J& = Wl 45 fin—

/> meta learning %] LibFewShot FEHr,

10.3 fine tuning

BERE¥PL Baseline N, fiiAUa¥E LibFewShot PI— 1 fine-tuning classifier.,

fine—tuning F¥EE —EERILIE FinetuningModel, 44K T AbstractModel,

class FinetuningModel (AbstractModel) :
def _ init_ (self,):

super (FinetuningModel, self).__init__ ()

# ...
@abstractmethod
def set_forward(self, *args, **kwargs):

pass

@abstractmethod

def set_forward_loss(self, *args, **kwargs):

pass

def forward(self, x):
out = self.emb_func (x)

return out

Qabstractmethod
def set_forward_adaptation(self, *args, **kwargs):
pass
def sub_optimizer(self, model, config):
kwargs = dict ()
if config["kwargs"] is not None:
kwargs.update (config["kwargs"])
return getattr (torch.optim, config["name"]) (model.parameters(),

**kwargs)

fine-tuning J5¥& I 4k H b5 2 U 25 15— A G5 09 R A0 Bl B2, 78 00 B /N AR 2 T 1 iR
H, i support set RXIHLALFEATRUM. WA M ERTE o8 SBRAE R AR S, FAE DR
A2 ) B YR Bk AT BB . N T 5 meta learning WESGE—, EATHEM T —4
set_forward_adaptation A REL, FTAERAENRKE R aT e, B4, THF —4% fine-tuning
JrER I R, RN SR, B, INT 4 sub_optimizer 7k, EATEMASEL

PARAACRIRCE S, R feteas, AT EIR A -
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HiehlE Baseline WUMEZIZE fF core/model/finetuning/ Rl baseline.py X (GXEHL

-5 PRI A AN )

class FinetuningModel (AbstractModel) :
def _ init_ (self,):
super (FinetuningModel, self).__init__ ()

#
@abstractmethod
def set_forward(self, *args, **kwargs):

pass

@abstractmethod

def set_forward_loss(self, *args, **kwargs):

pass
def forward(self, x):
out = self.emb_func(x)

return out

@abstractmethod

def set_forward_adaptation(self, *args, **kwargs):

pass

def sub_optimizer(self, model, config):
kwargs = dict ()
if config["kwargs"] is not None:

kwargs.update (config["kwargs"])

return getattr (torch.optim, config["name"]) (model.parameters (), **kwargs)

set_forward_loss ik S5& A B2 EMIE]l, T set_forward ¥EY5 meta learning J5¥E
). set_forward_loss eRENAI N A E MM B 20 FE. i backbone M support set HHEEAY
FHEBH T NG — 02548, MM query set PHEEUFHED % K702

10.3. fine tuning

35




LibFewShot, % {Thi4 0.0.1-alpha

36

Chapter 10. #Ehn—/ #5288



cHaPTER 11

Model Zoo

Coming Soon. X HLRF WG ARG, WAEAJ7 ikt checkpoint N EANACE SO T 8, T =AU #
#re
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cHAPTER 12

LN

W H H 5idk classifiers, backbones, functions Az HAATAa] ol ok

121 IM— AT e E — iR

FAEWSFZWNT ke
1. fork main 4 X HH LibFewShot L%

2. checkout — AN H7 1 4> 3, 4r W44 7 V% BE 98 W % B A IR contribution 1 J2 L Py 4§, AN
add-method-demo B{# fix-doc-typos

3. commit
4. create a PR
R, WRAREIN T — Ik, IRTEAUN 2
L WIZ B R RS
2. AR B A Y config SCE, DAKKT B[ 7E minilmageNet =[] 1-shot F1 5-shot ¥ . PAK, %5
T REFEAL :
3. EH B KRS (40 fieredimageNet) 1 1-shot Fil 5-shot K &

4. X¥VH) model_best.pth I (PAzip SCfFHE) FAILAE README FIUHE AR YLy S G 5T
Mk o
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12.2 (M pre—-commit £& {5

TEPR AR Z 1, VRE RS T RE L black HIMSALLAL, flake8 | FATHH pre-commit FEFTIIAH F

BT

1. o4 pre-commit

cd <path-to-LibFewShot>

pip install pre-commit

l. run pre—commit install

2. run pre-commit run —--—-all-files

3. R4 pre-commit #5 Hifi¥) warning /& i fCRS

12.3 PR style

PRI PR SRARE N AZ A0 E :

[Method] XXXX XXXX
#oEE
[Feature] XXXX XXXX
¥ oHE

[FIX] XXXX XXXX

PR 3R AR I SC P 78 W% il 3 S0/ b SCTRT IR AR U PRI AR
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https://github.com/psf/black
https://github.com/PyCQA/flake8
https://pre-commit.com/

cHAPTER 13

Indices and tables

* genindex
* modindex

e search
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