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SERIRESS (Deep Learning)

ZHEFRHHZEMLZLeNet
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SLARESS (Deep Learning)

ZHETRMHEEMLEZLeNet
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SLARESS (Deep Learning)

ZHEFFNHEZENMLELeNet
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SLARESS (Deep Learning)

ZHEFHRENLELeNet

LeNet-5 {28

MNIST: 28x28 }

Softmax

HfRE: kernels_size=[5,5], stride=[1,1],padding=[2,0] JCERE: kernel _size=[2,2], stride=[2,2]

Yann LeCun, Leon Bottou, Toshua Bengio, Patrick Haffne. Gradient-Based Learning Applied to Document Recognition. 1998.
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SLARESS (Deep Learning)

SIREMERERGRE

" &£ CNNIIGARDRIE
Step1: EAZBKENREESHEER

import numpy as np
import matplotlib. pyplot as plt
import paddle

Step2: iR EXIERLE. BIREA. HRETFMNI

# 1. TEXFURTNAE

transform = transftorms.Compose{transforms.ToTensor())

1
2
5
4 # 2. Mpaddle.vision# A FQEMnistREE, H{ERtransformidEiTI3—{ Fbl-18

5 dataset train = paddle.vision.datasets.MNIST(mode="train’, transform=transform)
& dataset test = paddle.vision.datasets . MNIST(mode="test', transform=transform)

7

8

Q

# 3. glERIRE e
train_reader = paddle.io.Dataloader(dataset train, batch size=256, shuffle=True, drop last=True)
18 test reader = paddle.io.Dataloader{dataset test, batch size=258, shuffle=False, drop last=False)

Python
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SLARESS (Deep Learning)

W*"W@EIGEZIWII*E”WE

" &
Step3: Eﬁ*ﬂ?&ﬁﬂwm!ﬁﬁ

B

1 # EXPERR

2 # RiE—: Mpaddle.visionfP&t &8

3 LeNetS = paddle.vision.models.LleNet(num classes=1@)
4

5 # hiET: HEXERIE

6 «class LeNet5(paddle.nn.Layer):

7 def _init_ (self):

8 super{LeNet5, self). init ()

9 v
16 # SEPHCERIFESTIFNSE, HaiTa

11 model = LeNet5()
12 paddle.summary(model, (1,1,28,28))

Step4: ENIERTRICEE ()

1 DrawAnimator(logs)

" CNNiJllZxCa3iitE

Layer (type) Input Shape Output Shape Param #
Conv2D-1 [[E. 2. 2% 78]] [1, 6, 28, 28] 156
Sigmoid-1 [[1, 6, 28, 28]] [1. 6. 28, 28] )

AvgPool2D-1 [[1, 6, 28, 28]] [1.. 6, 14, i4] ]
Conv2D-2 [[1. 6, 14, 14]] [1, 16, 18, 18] 2,416
Sigmoid-2 [[1, 16, 18, 18]] [1, 16, 18, 18] 8

AvgPool2D-2 [[1, 16, 18, 18]] [1, 16, 5, 5] 9
Linear-1 [[1, 480]] [1, 128] 48,120
S5igmoid-3 [[1, 128]] [1, 128] &
Linear-2 [[1, 128]] [1, 84] 18,164
Sigmoid-4 [[1., 84]] [1, 84] e
Linear-3 [[1, 84]] 3. i8] 850

Total params: 61,786
Trainable params: 61,786

Non-trainable params: @

Input size (MB): ©.88
Forward/backward pass size (MB):
Params size (MB): B8.24
Estimated Total Size (MB): 8.35

8.11
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SLARESS (Deep Learning)

%ﬂ?ﬂiﬁznfﬁﬂggzﬁlllﬁmuh

" k" CNNIIGAIERE
Step5: EiEIIGEAISE]: ﬂl:ﬂ'.za IR EREFIVEM ISR

. IEERAFFRIEERE . SRR 2k
1nput_5pec = paddle.static.Inputspec({shape=[None, 1, 28, 28], dtype="float32', name="image')
label spec = paddle.static.InputSpec(shape=[None, 1], dtype="inté4', name="label")

network = LeNet5()

1

2

=l

4

5 # 2. BATHAE XIS, HEElitmodel T

6

7 model = paddle.Model({network, input spec, label spec)
8

9

# 3. mmFIEE, e, EEERMEIET

18 optimizer = paddle.optimizer.SGD(learning rate=8.9, parameters=model.parameters())

11 model.prepare(optimizer, # SGD{L IR
12 paddle.nn.CrossEntropylLoss(), # 7 W I SR
13 paddle.metric.Accuracy(topk=(1,5))) # FEEIEIIEtT

Step6: 1REY)IZRFNTELE N

1 total epoch =
z dl.trainl(model, train reader, test reader, total epoch)
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SLARESS (Deep Learning)

% W*"Wfﬁﬂﬂgzlsdllfﬁmuh
" BEE CNNYISGKHBRE

Step7: BZiT(h

71 FHAEH
model. load (' D: \\WorkSpace\\DeepLearning\\Website\\Data\\Projects\\Project004LeNetMNIST\\Project004LeNetMNIST )

& 2 IBITIFIS s & il £ L gEiry

model. evaluate (test_dataset, batch size=64, verbose=l)

train loss: 0.369, Training/Validation Results

train_acc_top1: 0.852,

r 0.8

train_acc_top5: 0.996,

; 0.6 a
val_acc_top1: 0.860, 51 g
: 04 Y
val_acc_top5: 0.998 01 &
051 \ 'il B - M\, J!\\ —=- Train_| Loss 02
—— Train_Accuracy
— \Validation_Accuracy
0.0 ~— T T T T T 0.0
0 2 4 6 8 10
Epoch
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SLARESS (Deep Learning)

ZHEFFNHEZENMLELeNet

Ih 2

® LeNetZ2REATTHGIRMENLE, BEE J S EEEG TP
o SIHERAXRFIERNZTEER

o [[REMXRIFHEEBIGENEE, FHRRNREARAZE

o LIERERAREIREHI=E
® MNISTFEHFEHUREFIMNIST-FashionFdESE A LARSRIRIENIZEELAY AT R4
o CNNEEAN)IZSILAMER X
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Website: http://ouxinyu.cn
Tel: 18687840023

-
http://deeplearning.ouxinyu.cn K= | ouxinyu@alumni.hust.edu.cn 14/14



