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PyCIL
—. B

« ANO: /main.py AEEEMNSFESEE

- WIGHAESR: /trainerpy EIREEN)||ZRFE

- BT : /utils/factory.py tRIEECENSOIEEEL

« BESEM: /models/ 75iA5EH

- 3 /models/base.py IR RIKNANFEIEEEMINGE
- BHEEIE: /utils/data_manager.py ETREESE

—. JlEAO

2.1 EERAO

Wi=fT python main.py --config ./exps/icarl.json BJ, RFEEFcIIEEE]HE:

1A
2 "prefix": "reproduce",
3 "dataset": "cifarlee",
4 "memory_size": 2000,
5 "memory_per_class": 20,
6 "fixed_memory": false,
7 "shuffle": true,
8 "init_cls": 1@,
9 "increment": 10,

10 "model name": "icarl",

11 "convnet_type": "resnetl8",

12 "device": ["0"],

13 "seed": [1993]

14}

ZECEfEE 1 -

FER aX

dataset HURERBTR
memory size HARCIERSE
memory_per_class BEREBZIOHER
fixed_memory SRR E
shuffle KAUNFRETLL
init_cls VIIRIESSRAIEL



increment e RFIE

model_name IEEFIEE
convnet_type BT
device 18 GPU
seed ERIFTELAF

2.2 iJll&trainer.py

ft trainerpy BY _train REH, RGHRIESINFHT)ISk:

1 for task in range(data_manager.nb_tasks):

2 logging.info("All params: {}".format(count_parameters(model. network)))

3 model.incremental train(data_manager) # M i)llZxpi{T%

4 cnn_accy, nme_accy = model.eval task()  # VPP54HI{E%%

5 model.after task() # AT E A (GRAFIFREY . FE R BI4E)

STFFMES, ZEFRHIT=1MO0FE: g, Ty, BRI,
=. iCaRL JI&RIE

3.1 {E55#08a1k
£ /models/icarl.py B incremental_train FiEfh, BEEFESIHEFH BMLE:

def incremental_train(self, data_manager):
# 1. EF ST
self. cur task += 1

# 2. IHEURT R RN
self. total classes = self. known_classes + data_manager.get task size(self. cu

# 3. YRMSEERER
self. network.update_fc(self._total classes, self. network)

O 00 N O VT B WIN B

X—HHRNESAEIE A IEFTIGINAIZER], WY R UBIN T HL B TTE, RIS TIHERES
", XY TRERARREEXREE,

3.2 I SREEtaE
RO A A AR ATEB ARSI E:
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1 # 4. WEINZE CFrRREAR + BISREEAD

2 train_dataset = data_manager.get dataset(

3 np.arange(self. known classes, self. total classes), # #HRZK5|IEH
4 source="train",

5 mode="train",

6 appendent=self. get memory(), # [fHinElid|s

7 )

8

9 # 5. M@ (rac¥ED

10 test_dataset = data_manager.get_dataset(

11 np.arange(®, self. total classes), # i C2#20
12 source="test",

13 mode="test"

14 )

IGREERIMDEE SRR IL T iCaRLAY OEAR : e EES |IRRRINFEARES) 14k, BEEIFAIRAN AR

TIEAHR. WENEBFEEZEs, BT RE .

3.3 JllxSRER

RIEESIMERAR, REERAREFNIZRR:
550 (#4millgR) -

1 if self. cur_task ==

2 optimizer = optim.SGD(

3 self. network.parameters(),

4 momentum=0.9,

5 lr=init_1r, # WIEF%E 0.1
6 weight_decay=init_weight_decay,

7
8
9

)
scheduler = optim.lr_scheduler.MultiStepLR(
optimizer=optimizer,
10 milestones=init_milestones, # [60, 120, 170]
11 gamma=init_lr_decay # 0.1
12 )
13 self. init train(train_loader, test loader, optimizer, scheduler)

REE(ESS (1BEildx) -

1 else:

2 optimizer = optim.SGD(

3 self. network.parameters(),

4 lr=1rate, # F2)E 0.1
5 momentum=0.9,

6 weight_decay=weight_decay,

7 )

8

self. update_representation(train_loader, test_loader, optimizer, scheduler)

NIRESRARSIIRFIRINERR, BESLFEIRTRRIRIRELL. FEESNERRIEAY
FIRPTHIE, BRIITFRNRANTERIR,
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3.4 FHRZFRIRK

7£ /models/icarl.py B _update_representation FiEAPFIRIES)

4%, iCaRLEAFIRZIEIRAK

{R¥FIEADIR
1 def _update_representation(self, train_loader, test loader, optimizer, scheduler):
2 for _, epoch in enumerate(prog_bar):
3 self. network.train()
4 for i, (_, inputs, targets) in enumerate(train_loader):
5 inputs, targets = inputs.to(self. device), targets.to(self. device)
6 logits = self. network(inputs)["logits"]
7
8 # orRAnk
9 loss_clf = F.cross_entropy(logits, targets)
10
11 # FHRZR IR
12 loss _kd = KD loss(
13 logits[:, : self. known classes], # IHZIflogits
14 self. old network(inputs)["logits"], # [Tl
15 T=2, # ZHIEE
16 )
17
18 #OEPUR = PREUK + AR
19 loss = loss_clf + loss_kd

FRERIBIRACREE AT :

1 def _KD_loss(pred, soft, T):

2 pred = torch.log softmax(pred / T, dim=1)

3 soft = torch.softmax(soft / T, dim=1)

4 return -1 * torch.mul(soft, pred).sum() / pred.shape[0]

ABRETIREN2, HEIIERNRGEESEFERREARIMEER. BIIEE D IR
KR, RERESES IF BN R RIS IBEARIRIFIBUEE .

[EFicicER

4.1 (F5RE
BMIESTRE, R4AA /models/icarl.py after_task J5i%:

1 def after task(self):

2 self. old_network = self. network.copy().freeze() # {rf7IHFM
3 self. known classes = self. total classes
4

logging.info("Exemplar size: {}".format(self.exemplar_size))

sasen)|s

RFIEEEBAT T —ESaEEIZ

| R .

/IN g

4.2 FEFEESEE
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£ /models/base.py B _construct_exemplar J5i&FRF HerdingREIEFRERFREAIERTEE

EEIBuCiZH:
1 def _construct_exemplar(self, data_manager, m):
2 for class_idx in range(self. known_classes, self. total classes):
3 data, targets, idx_dataset = data_manager.get dataset(...)
4 idx_loader = DatalLoader(idx_dataset, ...)
5 vectors, _ = self. extract_vectors(idx_loader)
6 vectors = (vectors.T / (np.linalg.norm(vectors.T, axis=0) + EPSILON)).T
7 class_mean = np.mean(vectors, axis=0)
8
9 # Herdingi % 5eng

10 selected_exemplars = []

11 exemplar_vectors = []

12 for k in range(l, m + 1):

13 S = np.sum(exemplar_vectors, axis=0)

14 mu_p = (vectors + S) / k

15 i = np.argmin(np.sqrt(np.sum((class_mean - mu_p) ** 2, axis=1)))
16 selected_exemplars.append(np.array(data[i]))

17 exemplar_vectors.append(np.array(vectors[i]))

18 vectors = np.delete(vectors, i, axis=0)

HerdingSRE&HYZ OB BIERIERIEE B P ORIAIESR, (HEREZEEIIFAESIYEREIZ
BIECIYE. XSRS ABIRINEET RN RTINS,

4.3 FHWIEIE

7952#FNME (Nearest Mean Exemplar) 9288, RAITEHFMESEAIRNIERE:

RAISERTLIF—AIE, WREEIESEITERENE. XEYEREETEMBRATNMED 50T
T,

h. HHRE

5.1 CNNiFfh
RSER SRS ENINE DTS

def _eval cnn(self, loader):
self. network.eval()
y_pred, y true =[], []
for _, (_, inputs, targets) in enumerate(loader):
inputs = inputs.to(self. device)
with torch.no_grad():
outpbuts = self. network(inputs)["logits"]

N o v AW N R

5.2 NME¥H{&

200 BRGUASFFE T RBIIIERNMED 5851 F(h
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U WN R

def _eval nme(self, loader, class_means):
vectors, y true = self. extract_vectors(loader)

vectors = (vectors.T / (np.linalg.norm(vectors.T, axis=0) + EPSILON)).T

# THEREAR S &S I N PR

PRV |

LR

(TR

NMEDSEERET U AHE R E S =35 I9EZ ERIEEHITIN, =RE T —FSMNETRNE+MNMIF

ERE.

5.4 2EMESERBEFITHIRZEEFFIForgetting

—t

7~ semizldFE

main.py —7t—> MN#EECE (icarl.json)

L—> train(args)

F—> #1444k DataManager

| F—> _setup_data() —> I ilIZRss/ ik
| L _increments = [10, 10,

]

F——> factory.get_model("icarl", args)

| L—> return iCaRL(args)

L—> for task in range(nb_tasks):

}——> model.incremental_train(data_manager)

F—> _cur_task += 1
F——> _total_classes
F—> _network.update fc() # ¥ EHiHE

—> get_dataset(new_classes, appendent=memory) # &
F—> _train() # IZM%

| F—> f£%0: _init_train()

_known_classes + task_size

| F—> loss_clf: 22 XJitask
| L—> loss kd: Z1iHzZEmE4 %R
L—> build rehearsal _memory() # iM%
F—> _reduce_exemplar() # JE4ilH7w%]
L—> construct_exemplar() # Herdingi%#EH il

F—> eval task()
| F—> _eval_cnn()
| L—> eval nme()
L—s after_task()
F——> _old_network

|
|
|
|
|
|
|
| | L—s {£%5>0: _update_representation()
|
|
|
|
|
|

# CNNJFRATAG
# NME 73283 P-14

L _known_classes

_network.copy().freeze()

_total classes



t. XEER
JAVN 15

v, BUPECRISIREEEFRILE

9.1 BB CRIEHRESE

9.1.1 Hfth&Re
£ utils/* HETE—XEURSEHITINCE, IREIUEFD) 1458 :
1 def process_data(data_dir):

3 return train_data, train_labels, test data, test labels

SRIGTE utils/data.py HHTEUESA:

1 class iMyDATA(iData):

2 use_path = False

3 train_trsf = []

4 test_trsf = []

5 common_trsf = []

6 class_order = np.arange(53).tolist()
7 def __init_ (self, data_dir):

8 super().__init_ ()

9 self.data_dir = data_dir
10
11 def download_data(self):
12 self.train_data, self.train_targets, self.test data, self.test targets = pr
13 data_dir=self.data_dir
14 )

il

ZATEUEIE utils/data_manager.py H DummyDataset HH{TahSNEK.

9.2 9B CRIMILE

1. £ convs/ TFEEE—MLE, ]l SimpleCNN.py :



1 import torch

2 from torch import nn

3

4  class SimpleCNN(nn.Module):

5 def __init_ (self, input_channels=1, num_classes=10):

6 super(SimpleCNN, self)._ init_ ()

7

8 self.convl = nn.Sequential(

9 nn.Convld(input_channels, 32, kernel_size=3, padding=1),

10 nn.BatchNormld(32),
=

- REMEMBYERE self.out_dim = 128
- TEIRE fc

2. £ utils/inc_net.py HNEMMLE: if name == 'SimpleCNN': return SimpleCNN()
9.3 B CHIBEFIHLE

1. £ models/ TEE— X
2. £ utils/factory.py HEMGE:

if name == "icarl": from models.icarl import iCaRL return iCaRL(args)



