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CHAPTER 1

HEETIE

FEIXATRA , FATTRF /R Aifu] #5 8 Pytorch 3135 . FGVCLib TAET Linux &4¢ 41, I H.F5 % Python 3.7+, CUDA
10.0+, Pytorch,

W RARE L Pytroch FHEBEZTHY Pytorch, MPUBIX—Hy, HHhHER [T (
—#installation). WEAREH Pytorch, T NHEETE N FHBESIE.

Step 0. M F ¥ N 2% - %¢ 3 Anaconda.
Step 1. @ — MBS HIEE .

conda create -n fgvclib python=3.7

conda activate fgvclib

Step 2. MBI _F N #3423 Pytorch,
WEARA GPU:

conda install pytorch torchvision -c python



https://www.anaconda.com/
https://pytorch.org/

FGVCIlib, %% 0.1.0
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CHAPTER 2

i
e

2.1 RERBH

FAVEVTT e F GEFRAT I B AR 1ok 28 FGVCLib, FGVCLib 752 — S0 BRI .
Step 0. 2% FGVClib

git clone https://github.com/dongliangchang/Fine-grained-Visual-Analysis—-Library.git

cd Fine—-grained-Visual-Analysis-Library.git

Step 1. 5% B

pip install -r requirements.txt

2.2 [ EEE

WEZFHAEFPTRLBE - LA, EEFAEXT LR fiftyonr', WRFALRK fiftyone' HWHEH T H
B, RTINS EZTE W .

WSRARAY Ubuntu AR >=18.04, YRR ASAAT T THI 4 iy 2

pip install fiftyone

USRI Ubuntu U4 < 18.04, 5] ASAAT T I iy 2




FGVCIlib, %% 0.1.0

pip install fiftyone-db-ubuntul604

MRARE R T X FEHHREE” error while loading shared libraries: libcurl.so.4: cannot open shared object file: No such
file”, KA ERA curl, WERIREA curl, HHIT FHAIMHS

sudo apt-get update
sudo apt-get install libcurl4-openssl-dev
sudo apt-get install curl

4 Chapter 2. %3




CHAPTER 3

Benchmark and model zoo

3.1 BHRE

o FTABBRIRATEGELE CUB_200_2011_train F#FTIIZIF HAE CUB_200_2011_test FiFfT
HINENGD)

s T 5 H AR EHIT AR, KA GPU WiEMRE A 8 4 GPU 1y’
torch.cuda.max_memory_allocate() ‘WIS H. HE, XMMEETE/DMT nvidia-smi  “ ERAGHE.

o JIrA T4 backbone #f2 3% H T PyTorch model zoo.

3.2 Backbone &%)

FifF T FGVCLib fr i TR i PR 2

33 BHiE

3.3.1 MCL

B2 5% MCL



https://arxiv.org/abs/2002.04264

FGVCIlib, %% 0.1.0

3.3.2 PMG

W21 S% PMG

6 Chapter 3. Benchmark and model zoo


https://arxiv.org/abs/2003.03836v3

cHAPTER 4

1: ZERRRRIEE F 4D A

N T AR ERR P, AT A — R R AR A AL . FGVCLIb SCRpl4% CUB_200_2011 7EN )
NICRRAE  ASTORE RS AT E 32 SRR e A A B

EALPATE L MERASHERRER 2. HEA BB SCHR 3. FEbRERR A LR AL e TINS5 . AN

4.1 ERFRE

AR T 2B, BA14 52 baseline_resnet50, MCL, PMG, PMG_v2, API-Net, CAL, PIM,
TransFkFG,

A TR 2 RS U AT Iy A S IR % FGVCLb o,
4.2 EEmEHER

AL T CUB-200-2011, FATRFEIAEER 5 Rk S A sk o
4N, CUB-200-2011 %iidE :

—-/birds/train
L—— 001.Black_footed_Albatross
L Black_Footed_Albatross_0001_796111.Jpg
L .« ..

L—— 002.Laysan_Albatross

(Rt




FGVCIlib, %% 0.1.0

(& L)
— 003.Sooty_Albatross
\— o« o o
-/birds/test
\— . e

WRRE AR ERE T, /R ABGE N SR —2 .
5 — % T JI” /fgvclib/datasets/cub.py” , ¥ class CUB_200_2011: _ init__ :
download:bool=False {&if{’h class CUB_200_2011: _ init__ : download:bool=True

¥ “download” #FHELETHHEE. HHLRE download=True HIFET#H CUB HKiEE. BIAH False.

853 FTIF” /configs/xxx/xxx.yml”, }f DATASET-ROOT Eif iR H CHIIEE .

4.3 JIZREREY

—3b: T /configs/xxx/xxx.yml” , ¥ WEIGHT-SAVE_DIR B hifEH O, 63 FTH” /con-
figs/xxx/xxx.yml”, FAAEAU AL E, /R0 DAE S MOX SRl E . =20 PUT AR mainpy #7145

python main.py --config configs/resnet/resnet50.yml

XA LS B A T 1t TG

+ ‘config’ : LE IFEEER.

o ‘“task’ : ERIAH train,

o “device’: FiFhLiEESE cuda il cpu. ERIAH cuda.

+  “world-size’ : A PERRAE R . BUMER 4.

o “disturl’ Url F TR BRI BRIAMER envi//,
WEARARRETE cpu FiBfTE, VRIVAZIT N

python main.py —--config configs/resnet/resnet50.yml —--device cpu

4.4 MR

python main.py —--config configs/resnet/resnet50.yml —-task predict

8 Chapter 4. 1: #FiRERIER LIGEREER




CHAPTER B

2: TErRERHR SR L)llZR B E XAREY

FATRRIM BT FibDas . KB FEARLH, RIS ENA AR RS EA L. 75 FGVCLIb 1,
AR T EALHIH I T et . FATECH T on R It B SCEhH R s i B 4
SRR

TR T 1 R ERESE

2. BEHRAHEA

3. BEEBE M

4. EAEHRESE EHTIE, Wkt

5.1 EEHIEE

PR BEAERC & SO B SO I R AR IR . VR TR R R AR 7 O SRR I AR A S e
B, CUB-200-2011 %ids :

—-/birds/train
L—— 001.Black_footed_Albatross
L Black_Footed_Albatross_0001_796111.Jpg
L P
L—— 002.Laysan_Albatross

L—— 003.Sooty_Albatross

(Rt




FGVCIlib, %% 0.1.0

(£ 50

-/birds/test
;-..

5.2 EEHERE

5 A I A AR BRAE R AL ] SR, R AT TR I — DT g e xxxo

5.2.1 1. EXL—1HFirhmtEeE (LL xxx A i)

BOEES H  fgvelib/model/encoders/xxx.pyo

import torch
import torch.nn as nn

import torch.nn.functional as F
from fgvclib.models.encoders import encoder
class xxx (nn.Module) :

def _ init_ (self)

pass

def forward(self, inputs):

pass

def xxx(cfg:dict):

pass

5.2.2 2. R \{ER

VRAT ATE HEAh 7 BEAYHTT 3 A% %

from .xxx import xxx

10
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FGVClib, %% 0.1.0

5.3 EEEENXH

=RV ORI M & NECE SO, E” configs/xxx.yml™ A, fR] DRI A MHCESCHE, B

B
PAUBT RIS g xxx A :

MODEL:
NAME: "ResNet50"
CLASS_NUM: 200
CRITERIONS:
— name: "cross_entropy_loss"
args: []
w: 1.0
BACKBONE:
NAME: "resnet50"
ARGS:
- pretrained: True
- del_keys: []
ENCODER:
NAME: "xxx"
NECKS:
NAME: ~
HEADS:
NAME: "classifier_ 1fc"
ARGS:
— in_dim:

- 2048

5.4 JIGRHIEE

N T e BB E R VSRR, ARAT LA AT R 4 :

python main.py —-configs/xxx.yml —--task train

53. EEZFERENH

11




FGVCIlib, %% 0.1.0

5.5 ik FriEEY

N T RS KGR i, ARAT LA AT R iy

python main.py --configs/xxx.yml --task predict

12 Chapter 5. 2: FEfRAERIESR LIZhE E LIREY




CHAPTER O

#HiE 1 FIEOXHE

e fgvelib/api” XSS, FATIH fevelib B8 T &2 api £ 1 o X B PUFPZRALR) api #:0 - build.py,
evluate_model.py, save_model.py, fil update_model.py.

“fgvelib/apis/build.py” : FE{L T2 Ff Tl TP A E N2 R GBI R GERY api;
“fgyc/apis/evluate_model.py”: $2{it 7 FI T34 FGVC 534 api;
“fgvclib/apis/save_model.py”: $&ft T &7 A T IRAFAALAY api;
“fgvclib/apis/update_model”: $2Ht 2 T BEHS AL A5 1Y api.

6.1 IHEE

build_model: 44> J5 it &4 —4~ FGVC 1%,
« S5
model_cfg (CfgNode): HFD & AYMLELFr B 15 51
« IR fE:
nn.Module: FGVC %l
build_logger: HREHCE A E HHEXR .
« 4L

cfg (CfgNode): HRHCE T &

13



FGVCIlib, %% 0.1.0

o AR EE:
Logger: H#X4 build_transforms: AR EL I 25 sl il 4o S i e e 6
* S
transforms_cfg (CfgNode): MAIE T M
o AR [EE:
transforms.Compose: Pytorch H1[{] transforms.Compose %f4
build_dataset: >y 1)I| 25z R ol PEAl e R AL B N s
* 24
root (str): BEERIH R cfg (CEgNode) : MRELE T A
o AR EE:
DataLoader: Pytorch #{E Nz #%
build_optimizer: >yl Zrid At @b %
* 4L
optim_cfg (CfgNode): Mt &I S AL ALEL B Y
o R [mIA:
Optimizer: Pytorch ik #%
build_criterion : >y 1)I| 251 2 #4) B4 s 5L
* 24
criterion_cfg (CfgNode): ARPCE T i B BRERNCEL T A
o Rl
nn.Module: $i% K%
build_interpreter: “yill 51l B4 H—MEREAR
* 24
cfg (CfgNode): HALETT S
o AR EE:
Interpreter: — /MR
build_metrics: Pl 2 44 HE S bp i
* 4L

metrics_cfg (CfgNode): MRMELE T A1 B B AR HERD BT 05

14 Chapter 6. 3% 1: Z3)EOXH



FGVClib, %% 0.1.0

o JR[AIE:

t.List [NamedMetric]: NamedMetric %13

6.2 WEF

evaluate_model: %f FGVC #Z! gt 737l

« S
model (nn.Module): FGVC #i%l p_bar (iterable): AN RXLEIER LI metrics
(List [NamedMetric]): 3§FRrI%3FE use_cuda (boolean, optional): Z7&ffi/H gpu

o IR[EE:

dict: ZEARAY T

6.3 RERE

save_model: {5 7E# 2 FGVC i

s B
cfg (CfgNode): HRACE T & model (nn.Module): FGVC #i#! logger (Logger): HENI4

6.4 IREVEH

update_model: T 7 FGVC #i% I Hid ik

« B
model (nn.Module): FGVC %! optimizer (Optimizer): HiEX% pbar (Iterable): #2
HEIN GBI T E AR S strategy (string): HEH KK use_cuda (boolean): @&l f
GPU il logger (Logger): HEXTS

6.5 API By

MARFATEVE R, IRFEEMEA from fgvclib.apis import * FA BRIXEE api 1 FixX 264k
M. RATPAE I A RS : build_logger,build_criterion,build_model,build_metrics,
build_transforms, build_dataset, build_optimizer, update_model, evaluate_model,

save_model,build_interpreter

o BLFIZEG]: HSIRI

6.2. EEFY 15
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import os

import torch

from fgvclib.apis import *

from fgvclib.configs import FGVCConfig

model = build_model (cfg.MODEL)

weight_path = os.path.join(cfg.WEIGHT.SAVE_DIR, cfg.WEIGHT.NAME)

assert os.path.exists (weight_path), f£"The resume weight {cfg.RESUME_WEIGHT} dosn't.
—exists."

state_dict = torch.load(weight_path, map_location="cpu")

model.load_state_dict (state_dict=state_dict)

if cfg.USE_CUDA:
assert torch.cuda.is_available (), f"Cuda is not available."

model = torch.nn.DataParallel (model)

transforms = build_transforms (cfg.TRANSFORMS.TEST)
loader = build_dataset (root=os.path.join(cfg.DATASETS.ROOT, 'test'), cfg=cfg.DATASETS.

—TEST, transforms=transforms)

interpreter = build_interpreter (model, cfqg)
voxel = VOXEL (dataset=loader.dataset, name=cfg.FIFTYONE.NAME, interpreter=interpreter)
voxel.predict (model, transforms, 10, cfg.MODEL.NAME)

voxel.launch ()

16 Chapter 6. 12 1: ¥JHEOLH




CHAPTER /

HiE 2 FIMEXH

TEX NSO “fgvelib/configs” FAT15 M T 34T FGVCLIb fH 2l B . 78 S vp AT T B 10T 1 Rk,
N T FGVCConfig RENMEBMBAEM XS RAT A FGVvCContig MzEAH K FCE o

7.1 BB N4

TEXA AR fgvelib/configs/config.py” A PUFPEAL A, _ init_ ,get_cfg,load,stringfy.
FATH FGVC HERE TS5, RAILAE config.py AR SHEBUSHLE .
PATF S e Tt pg S50 e -

# Name of Project
self.cfg.PROJ_NAME = "EGVC"

# Name of experiment

self.cfg.EXP_NAME = None

# Resume last train

self.cfg.RESUME_WEIGHT = None

# Directory of trained weight
self.cfg.WEIGHT = CN()

self.cfg.WEIGHT.NAME = None
self.cfg.WEIGHT.SAVE_DIR = "./checkpoints/"

(R ItaRED)

17




FGVCIlib, %% 0.1.0

(£ 50

# Use cuda

self.cfg.USE_CUDA = True

# Logger

self.cfg.LOGGER = CN()
self.cfg.LOGGER.NAME = "wandb_logger"
self.cfg.LOGGER.FILE_PATH = "./logs/"
self.cfg.LOGGER.PRINT_FRE = 50

PATR 2 R TR R S 4 -

# Datasets and data loader
self.cfg.DATASET = CN()
self.cfg.DATASET.NAME = None
self.cfg.DATASET.ROOT = None
self.cfg.DATASET.TRAIN = CN()
self.cfg.DATASET.TEST = CN ()

# train dataset and data loder
self.cfg.DATASET.TRAIN.BATCH_SIZE = 32
self.cfg.DATASET.TRAIN.POSITIVE = 0
self.cfg.DATASET.TRAIN.PIN_MEMORY = True
self.cfg.DATASET.TRAIN.SHUFFLE = True
self.cfg.DATASET.TRAIN.NUM_WORKERS = 0

# test dataset and data loder
self.cfg.DATASET.TEST.BATCH_SIZE = 32
self.cfg.DATASET.TEST.POSITIVE = 0
self.cfg.DATASET.TEST.PIN_MEMORY = False
self.cfg.DATASET.TEST.SHUFFLE = False
self.cfg.DATASET.TEST.NUM_WORKERS = 0

PATR 2 K TR A S Ji B -

# Model architecture
self.cfg.MODEL = CN()
self.cfg.MODEL.NAME = None
self.cfg.MODEL.CLASS_NUM = None
self.cfg.MODEL.CRITERIONS = None

# Standard modulars of each model
self.cfg.MODEL.BACKBONE = CN()
self.cfg.MODEL.ENCODING = CN()

(Rt

18 Chapter 7. #12 2: ¥IJEEXH




FGVClib, %% 0.1.0

(£ 50

self.cfg.MODEL.NECKS = CN()
self.cfg.MODEL.HEADS = CN()

# Setting of backbone
self.cfg.MODEL.BACKBONE.NAME = None
self.cfg.MODEL.BACKBONE.ARGS = None

# Setting of encoding
self.cfg.MODEL.ENCODING.NAME = None

self.cfg.MODEL.ENCODING.ARGS = None

# Setting of neck

self.cfg.MODEL.NECKS.NAME = None
self.cfg.MODEL.NECKS.ARGS = None

# Setting of head
self.cfg.MODEL.HEADS.NAME = None
self.cfg.MODEL.HEADS.ARGS

None

# Transforms

self.cfg.TRANSFORMS = CN ()
self.cfg.TRANSFORMS.TRAIN = None
self.cfg.TRANSFORMS.TEST = None

# Optimizer

self.cfg.OPTIMIZER = CN ()
self.cfg.OPTIMIZER.NAME = "SGD"
self.cfg.OPTIMIZER.MOMENTUM = 0.9
self.cfg.OPTIMIZER.WEIGHT_DECAY = 5e-4
self.cfg.OPTIMIZER.LR = CN()
self.cfg.OPTIMIZER.LR.backbone = None
self.cfg.OPTIMIZER.LR.encoding = None
self.cfg.OPTIMIZER.LR.necks = None
self.cfg.OPTIMIZER.LR.heads = None

PATR 2 KT IR R i) 2 15 -

# Train

self.cfg.ITERATION_NUM = None
self.cfg.EPOCH_NUM = None
self.cfg.START_EPOCH = None
self.cfg.UPDATE_STRATEGY = None

# Validation

(Rt

71, EEXHEN

19




FGVCIlib, %% 0.1.0

self.cfg.PER_ITERATION = None
self.cfg.PER_EPOCH = None
self.cfg.METRICS = None

# Inference

self.cfg.FIFTYONE = CN ()
self.cfg.FIFTYONE.NAME = "BirdsTest"
self.cfg.FIFTYONE.STORE = True

self.cfg.INTERPRETER = CN ()
self.cfg.INTERPRETER.NAME = "cam"
self.cfg.INTERPRETER.METHOD = "gradcam"
self.cfg.INTERPRETER.TARGET_LAYERS = []

7.2 XTECERIZH

TEXANREF Y main.py, IRATL A X TECER M from fgvelib.configs import FGVCConfig,
I HAEH & s s il

import os

import torch

from fgvclib.configs import FGVCConfig

# load config
config = FGVCConfig()
config.load (args.confiqg)
cfg = config.cfg
print (cfqg)

20 Chapter 7. #12 2: ¥IJEEXH




CHAPTER 8

HiE 3 FIRAENH

1" fgvclib/eriterions” JXANSCHICT , FATA fevelib FAE TR R T4 2Kk B L

AR M T A Ok BB S cross_entropy_loss, binary_cross_entropy_loss,

mean_square_error_loss fll mutual_channel_loss

8.1 Efitint#5 k&

cross_entropy_loss, binary_cross_entropy_loss, mean_square_error_loss X = KK

OB BRI R %L, AE fgvelib . FATM Pytorch FHif I E AT
“fgvclib/criterions/base_loss.py” AL ik = A FLR 451 2k R AL
cross_entropy_loss: 14 &%z XAR 0 5k B ST
* 24
cfg (CfgNode): B AR &
o JR[AIE:
nn.Module: {4 H
binary_cross_entropy_loss: 1%~ TA8 SR 2% B AL
« 24

cfg (CfgNode): Bl B RIMRTT &

21



FGVCIlib, %% 0.1.0

o AR EE:
nn.Module: 4 pR%k
mean_square_error_loss: F4 73575 2545 2k s %L
* 4L
cfg (CfgNode): it B AR A
* R [mIA:

nn.Module: ¥4 %L

8.2 HE{ZEMKEH

“fgvclib/criterions/mutual_channel_loss.py” #24L T HAZ 1830 % B4, 1% 7 ¥EAE " The Devil is in the Channels: Mutual-
Channel Loss for Fine-Grained Image Classification” 1& CH##2 i, T HEEM KRB ELZANT, SH %R
X MC-Loss

class MutualChannelloss: Efﬁﬁ?ﬁﬁ%@?&%
- Y

height (int): average pooling [N A% K/N cnum (int): MR EIELHE div_weight
(float): ZHMH A BURMIAE dis_weight (float): HHIPEFR KA E

83 IH

TE” fgvclib/criterions/utils.py” Ht, FA1¥IT T4 LossItem, WNpRE: compute_loss_value Fll

detach_loss_value
LossItem: | T 7l 2545 2% £ 20 52
* B

name (string): K EE LK value (torch.Tensor): MKW E{E weight (float,
optional): Y LUIALE, BAHK 1.0

compute_loss_value: | T-i#f7E| 2545 5 B 4

24
items (List[LossItem]): 2T
* R [l{A:

Tensor: BTN AIE
detach_loss_value: M GPU 43126l

22 Chapter 8. #7% 3: ¥R H


https://arxiv.org/abs/2002.04264

FGVClib, %% 0.1.0

« B
items (List[LossItem]): i
o R[AH:

Dict: HURFETIL, key AHRAFR, M RLKE N BIRAE

8.4 Criterion ¥R/ N H

8.4.1 AR IIRKAL

Te” fgvclib/apis/build.py” Hr, fili 17 fgvclib.criterions” 25 & I 25 1o #5244 2 401 2k oK B, AR 7T DA A 3% DY 28
WL RE P % cross_entropy_loss, cross_entropy_loss, mean_square_error_loss and
mutual_channel_loss B LE LR criterion_cfg[ 'name']

from fgvclib.criterions import get_criterion

def build_criterion(criterion_cfg: CfgNode) -> nn.Module:
criterion_builder = get_criterion(criterion_cfg['name'])
criterion = criterion_builder (cfg=tltd(criterion_cfgl['args']))

return criterion

8.4.2 THHMKEE

PATR R T AT A 2%, AR AT AR e i) 40 25 R 2R 20

from fgvclib.criterions.utils import LossItem

losses = list ()
losses.append (LossItem(name="'cross_entropy_loss', value=self.criterions|['cross_
—entropy_loss']['fn'] (x, targets)))

8.4.3 TE W AiE{&#E

PA ResNet50 51444 :

from fgvclib.criterions.utils import LossItem

def forward(self, x, targets=None) :
x = self.infer (x)

if self.training:

(FItakss)

8.4. Criterion ¥r/ERIRFH 23




FGVCIlib, %% 0.1.0

(£ 50

losses = list ()
osses.append(LossItem(name="'cross_entropy_loss', value=self.criterions|['cross_
—entropy_loss']['fn'] (x, targets)))

return x, losses

return x

24 Chapter 8. 3% 3: S




CHAPTER 9

iz 4 FIPARE M

1E fgvelib o, FRATE T LIEMEERLE: cUB_200_2011 FRATES XA SR e BidEgE, 1w X
T get_dataset H%L, BITHEMNEIGELR, RIBIX N AETEE

def get_dataset (dataset_name) -> FGVCDataset:

r"""Return the dataset with the given name.

Args:
dataset_name (str):

The name of dataset.

Return:

The dataset contructor method.

men

if dataset_name not in globals() :
raise NotImplementedError (f"Dataset {dataset_name} not found!\nAvailable.
—datasets: {available_datasets () /")

return globals () [dataset_name]

25




FGVCIlib, %% 0.1.0

9.1 FGVC #iiRE

W, WA ZAERIT A 28R E. FA1E L TRE available_datasets SRIERFTA A I
FGVC ffidk, X eRCRF 2z 0] B A il I FGVC el

RIG, MBS T—1 2 FGVCDataset fEN CUB_200_2011 9% A, CUB_200_2011 254k H3kmk

CUB_200_2011 E4E.

FATH L T MRS B AT T BB, T CUB_200_2011 Bl de iy 7 SO0 XA
WRARBAT H R BAELE . HUFS 8 download i) true

name: str = "Caltech-

UCSD Birds-200-2011"

link: str = "http://www.vision.caltech.edu/datasets/cub_200_2011/"

download_1link: str =
—2011.tgz?download=1"
category_file: str =

annotation_file: str

"https://data.caltech.edu/records/65de6-vpl58/files/CUB_200_

"CUB_200_2011/CUB_200_2011/classes.txt"
= "CUB_200_2011/CUB_200_2011/image_class_labels.txt"

image_dir: str = "CUB_200_2011/CUB_200_2011/images/"
split_file: str = "CUB_200_2011/CUB_200_2011/train_test_split.txt"
images_list_file: str = "CUB_200_2011/CUB_200_2011/images.txt"

26
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cHAPTER 10

HIE 5 FIAEMNER G

BAVIRMAE T = PN AR UE: HERIE accuracy. FEifiR precision., HEIFE recall YENIIZAIMEKT)
i, M7 Torchmetrics” Hii & =Mitmdatn, [, 7£” init” P& TIEMERMLIIER _all_ =

["accuracy", "precision", "recall"]
KT UERR accuracy S0 £ 41772 Wtorchmetrics. Accuracy object
FTREHHR precision S50 T £ 4525 W, torchmetrics. Precision object

T4 B3 recall S T £ 4l 75 2 Il torchmetrics.Recall object

10.1 #E%§=ZE Accuracy

¥ Wi 3 accuracy #f & ¥ N: accuracy(name:str="accuracy (top-1)", top_k:int=1,
threshold:float=None)

« ZH:

"name (str) ": PEHTIEARAIL PR, LA accuracy(top-1) "top_k (int) ": I IEFHFREE N A S HER
5 logit /- E(FI Y% & "threshhold (float, optional)™: fE _#kHlEZ ARG AWEIL T,
B Bk logit TSR —3EH (0, 1) FHIIAY B

o R[EH:

NamedMetirc: HE X4 PRI torchmetrics &
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10.2 ¥ = Precision

¥ i F precision W € X N precision(name:str="precision (threshold=0.5)",
top_k:int=None, threshold:float=0.5)

o 24

"name (str) ": PP FEARAGA R, LA accuracy(top-1) "top_k (int) ": FRE IEHHHREE AR B iR
oy logit 44U % & "threshhold (float, optional)": £ _#FHlok 2R AKERLT,
PEHE AR BY logit FIALH R —EH (0, 1) FHI Y 344

o R[EMHE:

NamedMetirc: HE X4 PRI torchmetrics & 5

10.3 B[EIZE Recall

HE & recall #{%F YN recall (name:str="recall (threshold=0.5)", top_k:int=None,
threshold:float=0.5)

. BH

"name (str) " PPUTIEARAIL PR, HLAN accuracy(top-1) "top_k (int) ": I IEFHFREE I A S HER
5 logit /- E(F Y% & "threshhold (float, optional)™: fr _#kfilEZ ARG AMEIL T,
BBk logit PR —HEH (0, 1) FHIIAY B {E

o IR [EIE:

NamedMetirc: HE X4 PRI torchmetrics &

10.4 2451

10.4.1 HiFfLEEERE

from fgvclib.metrics import get_metric

from fgvclib.metrics import NamedMetric

def build_metrics(metrics_cfg: CfgNode, use_cuda:bool=True) -> t.List[NamedMetric]:

metrics = []
for cfg in metrics_cfg:
metric = get_metric(cfg["metric"]) (name=cfg["name"], top_k=cfg["top_k"],_
—threshold=cfg["threshold"])

if use_cuda:

(Rt
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metric = metric.cuda/()
metrics.append (metric)

return metrics

10.4.2 i¥{H FGVC &1

def evaluate_model (model:nn.Module, p_bar:t.Iterable, metrics:t.List [NamedMetric],.

—use_cuda:bool=True) —> t.Dict:

model.eval ()

results = dict ()

with torch.no_grad() :
for _, (inputs, targets) in enumerate (p_bar):
if use_cuda:
inputs, targets = inputs.cuda(), targets.cuda()
inputs, targets = Variable (inputs), Variable (targets)
for metric in metrics:

_ = metric.update (model (inputs), targets)

for metric in metrics:
result = metric.compute ()
results.update ({

metric.name: round(result.item(), 3)

})

return results

10.4.3 #ifHZR9% H

In the processing of train:

acc = evaluate_model (model, test_bar, metrics=cfg.METRICS, use_cuda=cfg.USE_CUDA)
logger ("Evalution Result:")

logger (acc)

In the processing of predict:

metrics = build_metrics (cfg.METRICS)

acc = evaluate_model (model, pbar, metrics=metrics, use_cuda=cfg.USE_CUDA)

(FTakEh)
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print (acc)
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cHAaPTER 11

#HiE 6 FIRBNH

TEX 4, AV GRSy, X H M T2 . AT AEIRAL T backbones, encoders, heads,
necks, sotas, fil utils XL, JROTPAG BIER T4 28

* Backbone: T M KL B IHMEFEEHAERRIUN 4%, ERERRERIE R PG, REHHZM Y%, %
TLHA : ResNet, VGG 4%

* Encoder: Al )z T A/ NS (R B 23 TR/ AT /0 0 2 A S 80080 b sl SRS M S, A
BRI A .

 Neck: backbone F1 head 2 [&] (14 20 535
o Head: $FE (L5 nO4H 1
* Sotas: fi et AY

11.1 Backbone

AT = ELHE P2 backbone, ResNet 1 VGG.

| ResNet | VGG | | resnetl8 | wvggll | | resnet34 | wvggl3 | | resnet50 | wvggle | |

resnetl0Ol | wvggl9 | | resnetl52 | [ | resnet50_32x4d |
| | resnetl01_32x8d | |

resnet50_bc | [ resnet101_bc | I

TE” fgvclib/models/backbones/init.py” 1, FA1E X T get_backbone K, WIEA H1Y backbone 44 FRik
[a] 5F 7 1) backbone, backbone 4% F{Ul1 K : resnetl8, resnet34, resnet50, resnet101, resnetl152,
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resnext50_32x4d, resnext101_32x8d, resnet50_bc, resnetl01l_bc, vggll, vggl3, vgglb,
vggl9

def get_backbone (backbone_name) :
if backbone_name not in globals():
raise NotImplementedError (f"Backbone {backbone_name} not found!\nAvailable.
—backbones: {__all ")

return globals () [backbone_name]

11.1.1 ResNet

FAIM Pytorch HhiEk T ResNet-x #2281, I HE LT BREUH T #43& ResNet-x #5241,
resnet18:
« R

pretrained (bool): f115%-% E A True, W3 [A]7F ImageNet | )7 1I| 24555 progress (bool): 415-i%{H 4 True,
DS R R 3R 5%

o R [EIE:
_resnet( ‘resnetl8’ , BasicBlock, [2, 2, 2, 2], cfg, progress, **kwargs)
HREORIE] _resnet, _resnet REIXMAIHA, _resnet HALE KT H A S
HAMAY backbone FlI resnet18 Z3BL, AIFAGHLAETR [BI{E
resnet50_32x4d
o JRIAMH:
_resnet( ‘resnext50_32x4d’ , Bottleneck, [3, 4, 6, 3], cfg, progress=True, **kwargs)

resnet50_32x4d needs to add the folllowing code:

kwargs|['groups'] = 32
kwargs['width_per_group'] = 4

resnet101_32x8d
* JR[E{H: _resnet( ‘resnext101_32x8d’ , Bottleneck, [3, 4, 23, 3], cfg, progress=True, **kwargs)

resnet101_32x8d needs to add the folllowing code:

kwargs['groups'] = 32
kwargs|['width per_group'] = 8
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11.1.2 VGG

FATA Pytorch Hfm#k T VGGx B, H HiE ST BRBUTN T Hi VGG-x .
vggll:
* 24

pretrained (bool): If True, returns a model pre-trained on ImageNet progress (bool): If True, displays a progress

bar of the download to stderr
o AR
_vgg( “vggll” | cfg, progress)
WHERBORIE _vgg, _vgg REIX AL, _vag HaLE R TRERUZE IR A S
FHAtY backbone I vggl 1 2fbl, ANl AT 7T 32 [Bl{EL

11.1.3 24|
M RFF B —A FGVC AL, fRAl PAGE B8] — 8 T M. 7 FGVCLib, FATARYEHCE A H FGVC AL
B, HKHACE configs 2405, #HZ#FGVC Configs.

I fgvclib/apis/build.py, % build_model {R{EECE M FGVC AL, ¥F model_cfg W1, I
42T & T backbone 475

from fgvclib.models.backbones import get_backbone

backbone_builder = get_backbone (model_cfg.BACKBONE.NAME)
backbone = backbone_builder (cfg=tltd (model_cfg.BACKBONE.ARGS))

11.2 Encoders

FRAVIEAE T =Fh2R AL Z global average pooling, global max pooling fll max pooling
2d

7" fvelib/models/encodersfinit.py” 1, Ffl15 T get_encoding FEK, FFARAHI N ML EALE MR
Hgmigas. AL E4FRE: global_avg_pooling, global_max_pooling, max_pooling_2d

def get_encoding(encoding_name) :

if encoding_name not in globals():

raise NotImplementedError (f"Encoding not found: {encoding_name /\nAvailable.
—encodings: {__all__}")
return globals () [encoding_name]
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11.21 £5FHhit

HEENE LT —1J: GlobalAavgPooling N4 R ML idds. RFHATE LT — DL
global_avg_pooling

11.2.2 £/RXtt

B, FATEX T 12 GlobalMaxPooling N &R KM AL Er. A5, FATE LT — %L
global_max_pooling

11.2.3 Max pooling 2d

def max_pooling_2d(cfqg):
assert 'kernel_size' in cfg.keys()
assert isinstance(cfg['kernel_size'], int)

assert 'stride' in cfg.keys()

assert isinstance(cfg['stride'], int)
return nn.MaxPool2d(kernel_size=cfg['kernel size'], stride=cfg['stride'])
11.2.4 24l

W RTFTE B~ FGVC B, R0 DA AT e A 8 — N 4ifid s . 76 FGVCLib 1, FA RGN EAY # FGVC
B, X TR configs (41T, iHS%FGVC Configs.

IE fgvclib/apis/build.py ¥, % build_model MR#HACE M FGVC Bi%l, ¥£ model_cfg 1,
FAMERTBE T ISR 245

from fgvclib.models.encoders import get_encoding

if model_cfg.ENCODING.NAME:
encoding_builder = get_encoding (model_cfg.ENCODING.NAME)
encoding = encoding_builder (cfg=tltd(model_cfg.ENCODING.ARGS))
else:

encoding = None
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11.3 Necks

F 1M fevelib 4L T —Fh neck, Multi-scale Convolution neck, FE” fgvclib/models/necks/init.py”
H, BATE LT — A ERE get_neck, MWLM neck £ FRiR [BIX] K neck, 45 /Y neck 24 kA

multi_scale_conv

def get_neck (neck_name) :
"""Return the backbone with the given name."""
if neck_name not in globals():
raise NotImplementedError (f"Neck not found: neck_name }\nAvailable necks:
—all__}™)

return globals () [neck_name]

11.3.1 Multi-scale Convolution neck

B, BMEX—12 MultiScaleConv {E2} Multi-scale Convolution neck, #RJ5, FATE LT —1 %L

multi_scale_conv,

11.3.2 24l
R B A~ FGVC BRI, 4] AR A & ¥ — neck. #E FGVCLib ', FkATHRIEA B FGVC
B, SCTRLE configs (AT, S HFGVC Configs.

IE fgvclib/apis/build.py ¥, H%{ build_model IRIEHE A FGVC #i%l £ model_cfg 1,
FATHR AT E T neck 455,

from fgvclib.models.necks import get_neck

if model_cfg.NECKS.NAME:

neck_builder = get_neck (model_cfg.NECKS.NAME)

necks = neck_builder (cfg=tltd(model_cfg.NECKS.ARGS))
else:

necks = None

11.4 Heads

FeNT B AL R 4> 2288, classifier_1fc, and classifier_2fc, 77 fgvclib/models/heads/init.py”
o BATE LT — D EKE get_head, MWLM head £ FRiR [BIX] Y head, %5 7Y head 2 FKAT

classifier_1fc,and classifier_ 2fc
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def get_head (head_name) :
"""Return the backbone with the given name."""
if head_name not in globals():
raise NotImplementedError (f"Head not found: head_name }\nAvailable heads:
—all__}")

return globals () [head_name]

11.4.1 Classifier_1FC

B, BATEX—1K: Classifier 1FrCAERAR - MRERENS LS, Ra, FROTE L1 EEL
classifier_1fc

11.4.2 Classifier_2FC

B, BATE XK Classifier 1FrCAENAEAMANRERZEN LKL, Ra, RAOTE 1L
classifier_1fc

11.4.3 4|

UURTE A A FGVC AU, ARATDARE &M H—1 head. 7E FGVCLIb ', ARG & A4 FGVC
B, ST HLE configs (AT, S HFGVC Configs.

1t fgvclib/apis/build.py ', % build_model MRAEACEMHE FGVC AL, £ model cfg 1,
FATTHLHT I E T head A4 7K.

from fgvclib.models.heads import get_head

head_builder = get_head (model_cfg.HEADS.NAME)
heads = head_builder (class_num=model_cfg.CLASS_NUM, cfg=tltd(model_cfg.HEADS.
—ARGS) )

11.5 Sotas

HAMEW T IR HHIEAL, baseline_resnet50, mcl, pmg_resnet50, pmg_v2_resnet50, £~
fgvclib/models/heads/init.py” H1, FATE LT — A% get_model, R4S H ) model 44 FkI [5] % )i ¥ model..
25 1% model %R : PMG_ResNet50, PMG_V2_ResNet50, Baseline_ResNet50, MCL

def get_model (model_name) :
"""Return the model class with the given name."""

if model_name not in globals() :

(Rt
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raise NotImplementedError (f"Model {model_name} not found!\nAvailable models:
—{__all__}")

return globals () [model_name]

* Baseline_resnet50: fifi i resnet50 /54 3= 1 W 4% 44 SR R 4 2y E i

o MCL: X/ME%AE” The Devil is in the Channels: Mutual-Channel Loss for Fine-Grained Image Classification”
WICHRHR L, XTI AR EZ 409725 MCL

e PMG: jX/MEZIYE” Fine-Grained Visual Classification via Progressive Multi-Granularity Training of Jigsaw
Patches” &30 I, ¢ T ALY TE 2 4075 25 PMG

11.5.1 24l
ARTE B d— A FGVC BB, ART] DA B IR AL, ¥E FGVCLIb H, AT AR AL B AL @ FGVC #5:4
KT B configs 1 Z 47T, iS5 HFGVC Configs.

Tt fgvclib/apis/build.py ¥, H%{ build_model MRIEFEME FGVC KR, ¥ model cfg i,
FRATHLAT R E T model 4 F5

from fgvclib.models.sotas import get_model

model_builder = get_model (model_cfg.NAME)
model = model_builder (backbone=backbone, encoding=encoding, necks=necks, heads=heads, .

—wcriterions=criterions)

11.6 E—MERY
—ANSEFEA T ) backbone, encoder, neck, head, fll loss iX JL /20, FRATEASRLAG A A TR 2, AR

WLAE B A EN AW AR, s S UL T A, IR B e e B P R B A S
A RETA X LR A AR

11.6.1 ¥#BlHAMBERNTE

from fgvclib.metrics import get_metric

from fgvclib.models.sotas import get_model

from fgvclib.models.backbones import get_backbone
from fgvclib.models.encoders import get_encoding
from fgvclib.models.necks import get_neck

from fgvclib.models.heads import get_head

(Fotakgs)
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(£ LT
def build_model (model_cfg: CfgNode) —-> nn.Module:
r"""Build a FGVC model according to config.
Args:
model_cfg (CfgNode): The model config node of root config.
Returns:
nn.Module: The FGVC model.
mrirn
backbone_builder = get_backbone (model_cfg.BACKBONE.NAME)
backbone = backbone_builder (cfg=tltd(model_cfg.BACKBONE.ARGS))
if model_cfg.ENCODING.NAME:
encoding_builder = get_encoding(model_cfg.ENCODING.NAME)
encoding = encoding_builder (cfg=tltd(model_cfg.ENCODING.ARGS))
else:
encoding = None
if model_cfg.NECKS.NAME:
neck_builder = get_neck (model_cfg.NECKS.NAME)
necks = neck_builder (cfg=tltd(model_cfg.NECKS.ARGS))
else:
necks = None
head_builder = get_head(model_cfg.HEADS.NAME)
heads = head_builder (class_num=model_cfg.CLASS_NUM, cfg=tltd(model_cfg.HEADS.
—ARGS) )
criterions = {}
for item in model_cfg.CRITERIONS:
criterions.update ({item["name"]: {"fn": build_criterion(item), "w": item["w"]}

1)
model_builder = get_model (model_cfg.NAME)
model = model_builder (backbone=backbone, encoding=encoding, necks=necks, .

—heads=heads, criterions=criterions)

return model
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HE T FIEHRXH

A5 transforms ALK F, ATSRA T SRR ¥ resize, random crop,center crop,

random horizontal flip,to tensor.normaliza

Resize: 7 F QIR 25 78 1)K
Random crop: 1rFEALA B #R GV 4 E /K. If the image is torch Tensor, it is expected to have [+, H, W]

shape, where ---means an arbitrary number of leading dimensions, but if non-constant padding is used, the input

is expected to have at most 2 leading dimensions

Center crop: 75 1.3 5 45 7€ 1Y 1812 If the image is torch Tensor, it is expected to have [ -, H, W] shape, where
---means an arbitrary number of leading dimensions. If image size is smaller than output size along any edge, image

is padded with 0 and then center cropped.

Random horizontal flip: DA% 5 FINERBEHL K T- B0 5% 45 -5, If the image is torch Tensor, it is ex-

pected to have [---, H, W] shape, where ---means an arbitrary number of leading dimensions
To tensor: %44 PIL Image 5§ numpy.ndarry % tensor
Normalize: J{3J{EFIARMERIH—1L &5

FTHAR I 2 4175 1S I torchvision. transforms
HATFAT torchvision Ml PIL Fa LFEHRMREL
TE” fgvclib/transforms/init.py” ", FATE X T KAl get_transform, IRIELEEMFEHITIR M 45 R,

2 ERFER AL . resize, center_crop, random_crop, random_horizontal_ flip, to_tensor,

normalize
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def get_transform(transform_name) :
"""Return the backbone with the given name."""
if transform_name not in globals():

raise NotImplementedError (f"Transform not found: {transform_name }\nAvailable_

—transforms: {__all__}™)

return globals () [transform_name]

12.1 240

W28 SHRFSERAFAERCE AT AR B I 2 e S sl e S A 7 A 4ok

from fgvclib.transforms import get_transform

def build_transforms (transforms_cfg: CfgNode) -> transforms.Compose:

mrn

Args:
transforms_cfg (CfgNode): The root config node.

Returns:

transforms.Compose: The transforms.Compose object in Pytorch.

mn

return transforms.Compose ([get_transform(item['name']) (item) for item in.

—transforms_cfqg])
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Learn about utils

FA128 FGVCLib #on 7 —2 TH,, XS T HAFRESE . J0REs. SRR BRRIMAI Ik .

13.1 REEESS

AR T RWEB TH, AT T — A48 CAM (25, Rt TR TRy KL, irf
W YEE S BT (pytorch_grad_cam)[git@github.com:jacobgil/pytorch-grad-cam.git], J5¥57 : gradcam, hirescam,
scorecam, gradcam++, xgradcam, eigencam, eigengrafcam, layercam, fullgrad, gradcamelementeise.

PATF 2 T35 CAM fy— 8344
e model (nn.Module): FGVC #i#!
s target_layers (list):iZZHT15%] CAM f&H
* use_cuda (bool): 27 #H gpu
e method (str): A ) CAM it
* aug_smooth (str): FHHERAELFHEE CAM 59 (4 i 1E
* eigen_smooth (str): FHiARARBINER IR

TE” fgvclib/utils/interpreter/init.py” ', FA1E L THREL get_interpreter, HRHELS E A FRIUR 1] X6 Y 14 i
FER, SEMAPRA

def get_interpreter (interpreter_name) :

mon
r

(Rt
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Args:
interpreter_name (str):

The name of interpreter.

Return:
The interpreter contructor method.
mon
if interpreter_name not in globals():
raise NotImplementedError (f"Interpreter not found: {interpreter_name}\
—nAvailable interpreters: {__all__}")

return globals () [interpreter_name]

13.1.1 X4

ARG — A REAR A 1

gvclib.utils.interpreter import get_interpreter, Interpreter

def build_interpreter (model: nn.Module, cfg: CfgNode) —-> Interpreter:
N
Args:
cfg (CfgNode): The root config node.
Returns:
Interpreter: A Interpreter.

meen

return get_interpreter (cfg.INTERPRETER.NAME) (model, cfqg)

13.2 iCR2E

EATE XL THAESEY, txt logger fil wandb logger

1£” fgvclib/utils/logger/init.py” 1, FATE LT — 1%L get_logger, ML, E M4 FRIR X LSRR ,
A~ icing Y44 F7F © wandb_logger, txt_logger

def get_logger (logger_name) :

r""""Return the logger with the given name.

Args:
logger_name (str):

The name of logger.

CFoiakEs)
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Return:

The logger contructor method.

mn

if logger_name not in globals():
raise NotImplementedError (f"Logger not found: {logger_name }\nAvailable._
—~loggers: {__all__}")

return globals () [logger_name]

13.2.1 X4

ECINRR AR TR Al

def build_logger (cfg: CfgNode) —-> Logger:

r"""Build a Logger object according to config.

Args:
cfg (CfgNode): The root config node.
Returns:

Logger: The Logger object.

mn

return get_logger (cfg.LOGGER.NAME) (cfqg)

13.3 ¥IER

TE” fgvclib/utils/Ir_schedules/init.py” 1, FATEX T —1HEL get_lr_schedule, tRIBLE M4 FRIR [BINF
NJE"J#’E%%@ WEMISIFAE: cosine_anneal_schedule

def get_lr_schedule(lr_schedule_name) :

r""""Return the learning rate schedule with the given name.

Args:
lr schedule_name (str):

The name of learning rate schedule.

Return:

The learning rate schedule contructor method.

mn

if 1lr_schedule_name not in globals():

CFoiaks:)
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raise NotImplementedError (f"Learning rate schedule not found: lr_schedule_
—name }\nAvailable learning rate schedules: {__all ")

return globals () [lr_schedule_name]

FH, FMIE X THEE cosine_anneal_schedule

def cosine_anneal_schedule (optimizer, current_epoch, total_epoch):
cos_inner = np.pi * (current_epoch % (total_epoch))
cos_inner /= (total_epoch)

cos_out = np.cos(cos_inner) + 1

for i in range(len(optimizer.param_groups)) :
current_lr = optimizer.param_groups[i]['lr']

optimizer.param_groups[i] ['lr'] = float (current_lr / 2 * cos_out)

13.3.1 X4

FPAE main.py XfFH, TR e E

from fgvclib.utils.lr_ schedules import cosine_anneal_schedule

cosine_anneal_schedule (optimizer, epoch, cfg.EPOCH_NUM)

13.4 EFFEE

FRATHRAE T = PR A SRR A 35 7Y progressive updating with jigsaw, progressive

updating consistency constraint, il general updating

progressive updating with jigsaw: f X jigsaw Wb USRI A 2 AN fE B, 2 W CHE” fav-
clib/utils/update_strategy/progressibe_updating_with_jigsaw.py”

progressive updating consistency constraint: A X TEH — B AR IEHE LS, =00 fov-

clib/utils/update_strategy/progressive_updating_consistency_constraint.py”

general updating: 7 % — T HAIEAEE, 20 fevclib/utils/update_strategy/general_updating.py”

TE” fgvclib/utils/update_strategy/init.py” 1, F ] E X T — 4~ H& ${ get_update_strategy, IR &
25 E 1Y 44 FR R [ X N TR BT SR G ik, A A PR progressive_updating_with_jigsaw,

progressive_updating_consistency_constraint, general_updating

def get_update_strategy (strategy_name) :

mn
r

Qi3]
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Args:
strategy_name (str):

The name of the update strategy.

Return:

The update strategy contructor method.

meen

if strategy_name not in globals():
raise NotImplementedError (f"Strategy not found: {strategy_name}\nAvailable.
—strategy: {__all__}")

return globals () [strategy_name]

13.4.1 X4

TESHBIN S AR, 8 ST SR A3 7 VR BB FGVC A2
1 fgvclib/apis/update_model.py” ', TS AT fgvclib.utils.update_strategy

from fgvclib.utils.update_strategy import get_update_strategy
from fgvclib.utils.logger import Logger

def update_model (model: nn.Module, optimizer: Optimizer, pbar:Iterable, strategy:str=
—"general_updating"”, use_cuda:bool=True, logger:Logger=None) :
model.train ()
mean_loss = 0.
for batch_idx, train_data in enumerate (pbar) :
losses_info = get_update_strategy (strategy) (model, train_data, optimizer, use_
—cuda)
mean_loss = (mean_loss * batch_idx + losses_info['iter_ loss']) / (batch_idx +.
1)
losses_info.update ({"mean_loss": mean_loss})
logger (losses_info, step=batch_idx)

pbar.set_postfix(losses_info)
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13.5 TT#iMt

FATB ARG R AT AT AL, X AT DARE B B S, 3 DR AT TS A B AR S IR A5 2R . X M
B, FATFAT fiftyone”, FHIEAIQIE 7448 VOXEL’ K.

class VOXEL:

def _ _init__ (self, dataset, name:str, persistent:bool=False, cuda:bool=True, .
—interpreter:Interpreter=None) -> None:
self.dataset = dataset
self.name = name
self.persistent = persistent
self.cuda = cuda

self.interpreter = interpreter

if self.name not in self.loaded_datasets():

self.fo_dataset = self.create_dataset ()
self.load()

else:
self.fo_dataset = fo.load_dataset (self.name)

self.view = self.fo_dataset.view()

def create_dataset (self) —-> fo.Dataset:

return fo.Dataset (self.name)

def loaded_datasets(self) -> t.List:

return fo.list_datasets ()

def load(self):

samples = []

for i in tgdm(range (len(self.dataset))):

path, anno = self.dataset.get_imgpath_anno_pair (i)

sample = fo.Sample (filepath=path)

# Store classification in a field name of your choice

sample["ground_truth"] = fo.Classification(label=anno)

samples.append (sample)

# Create dataset

(N IUERED)
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self.fo_dataset.add_samples (samples)

self.fo_dataset.persistent = self.persistent

def predict (self, model:nn.Module, transforms, n:int=inf, name="prediction", .
—seed=51, explain:bool=False) :
model.eval ()
if n < inf:

self.view = self.fo_dataset.take(n, seed=seed)

with fo.ProgressBar () as pb:
for sample in pb(self.view):
image = Image.open (sample.filepath)

image = transforms (image) .unsqueeze (0)

if self.cuda:
image = image.cuda ()
pred = model (image)
index = torch.argmax (pred) .item()

confidence = pred[:, index].item()

sample[name] = fo.Classification(
label=str (index),

confidence=confidence

if self.interpreter:
heatmap = self.interpreter (image_path=sample.filepath, image_
—tensor=image, transforms=transforms)

sample["heatmap"] = fo.Heatmap (map=heatmap)

sample.save ()

print ("Finished adding predictions")
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