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3. R EAZ &M % (Deep Belief Network)
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6. K4z it izAr 2 M 24 (Long Short Term Memory)
© VAIAY L2 W LA BE ) B B LR AR 0915 B2 T AT AR R AR )
© KBTI 2 W &G LA & i 45 &0 R EHr N6
34 E ﬂ: %;l’_é E # FlEt, &3t T — Atk Ketm it1e 69 535,

M E R R

o

®
EEill

E-

H3-20 LSTM# L8 # 13t 7 & B
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B 45 o K Sk P 28 690 B S

LeNet-5 VGGNet

1998 2012 2014 2015

AlexNet GooglLeNet/Inception

ResNet
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1. LeNet-g
o LeNet-5M 4 &, 45 & W%
1. 2N BB E (2R ER T REE) o3&l E,

3 4 E ﬂ: %;I,_é F: # 2. LeNetg & BLAK 69 B 44254 1% 3 = & B WA R A — & 69 W 4 3
: 2 KEE, LPaERBERE. 2&EENEANKE

S 8 1 5 %

C1: feature maps S4: 1. maps 16@5x5

INPUT 6@28x28
32x32 S2:f. maps CS layer
6@14x14 @ e CUIRE

|
’ Full coanection ‘ Gaussian connections

Convolutions Subsampling Convolutions  Subsampling Full connection

E3-22 LeNets M &£ #H)F & B
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* LetNet-g

%tensorboard —logdir={log_folder}

TensorBoard SCALARS GRAPHS  TIME SERIES INACTIVE

[[] Show data download links Q, Filter tags (regular expressions supported)
Ignore outliers in chart scalin
epoch_accuracy A~
Tooltip sorting .
method: %
epoch_accuracy
Smoothing t
0985 -
—e 0 0975 -
0.965 -
Horizontal Axis 0.955 -
STEP RELATIVE 0043 |
0935
WALL 0 1 2 3 4
Runs Name Smoothed Value Step Time Relative
fit\run_2022_02_28-10_02_31\train 0.9592 09748 1 Mon Feb 28,10:03:29 19s
Write a regex to filter runs o
fit\run_2022_02_28-10_02_31\validation 0.9829 0.9858 1 Mon Feb 28, 10:03:29 19s
0O fit\run_2022_02_28-10_02 fit\run_2022_02_28-10_13_16\train 0.9605 09757 1 Mon Feb 28, 10:13:55 18s
SNER fit\run_2022_02_28-10_13_16\validation 0.9829 09856 1  MonFeb28,10:13:55 18s
o) ﬁt\run,?(lz;ﬂu&-'l 0_02 O fit\run_2022_02_28-22_47_25\train 0.9579 09743 1 Mon Feb 28, 22:48:04 17s
SNV fit\run_2022_02_28-22 47 25\validation 09805 0985 1  MonFeb28,22:4804 17s

fit\run_2022_02_28-10_13
o _T6\train

fit\run_2022_02_28-10_13
o _16\validation

fit\run_2022_02_28-22_47
o 25\train

TOGGLE ALL RUNS

logs ra

i
)
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* LetNet-g

J:

%tensorboard —logdir={log_folder}

Reusing TensorBoard on port 6006 (pid 12936), started 0:00:00 ago. (Use ’!'kill 12936° to kill it.)

TensorBoard SCALARS

IMAGES

GRAPHS  DISTRIBUTIONS

> INACTIVE

El Fit to screen

i Download PNG

1 Upload file
Run (4) train -
Tag (3) Default -

Graph type

@ Opgraph
O Conceptual graph

Q Pprofile

Node options

- Trace inputs

Auto-extract high-degree
nodes

Color by
@® None

Legend v

(* = expandable)
Namespace* 2
OpNode ?
Unconnected series* 2

40

Connected series* ?
Constant 2

Bo

Summary 2
Dataflow edge 2
Control dependency edge 2

Reference edge 2

dense_2

dense_1

dense

flatten

I“m I ) I i I

average_pooling..

conv2d_1

average_pooling..

conv2d

p— i
g,
ong

o
et

()

sequential

sequential N
Subgraph: 39 nodes (D
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3.4.2 B ER S RRR

2. AlexNet
o AlexNet2 % —/NAEZ N LR EML%, HleNetgaygZ Lk, © 8
BRI e T35

o Hr ANALM28 T AR, T 224

o AlexNet &, 43/ 5t B (BBl E) « 24N 5R Ef3 N A&
1 E

o L LEH) T B BARE N BB LR AN AR e EEE P A 2 A

ii?iﬁ'ﬁn @ );}1' I~ o
"""""" j : 3|\
5 o _FnT 192 192 128 204 2048 \dense
27 128 ] ]
N AN 13 \ 13
- 13 N . . - »
7 - - Q 3] N 13 dense dense
3| N 1000
192 192 128 Max L
Max 128 Max pooling 2048 2048
pooling pooling

A 3-23 AlexNet R & £ #) 7 & B




AveragePool
Tx7+1(V)

Conv Conv Conv. Conv
1x1+1(s) [l 3x3+1(s) [l 5x5+1(s) Ml La+1(s)

Conv Conv.
1x1+1(s) [l 1x1+1(5) ] 3x3+1(S)

DepthConcat

Conv Conv Conv. Conv
1x1+1(s) [l 3x3+1(S) [l 5x5+1(5) [l 1x1+1(S)

Conv
3x3+1(5)

Conv
5x5+1(S)

Conv
1x1+1(S)
Conv Conv
1a+1(s) [l 1x141(5) [l 3x341(5)

3.4.2 ZHEER S RER

Conv
1x1+1(S)

MaxPool
3x3+1(S)

[

Conv
1x1+1(5) 3x3+2(S)

DepthConcat

3. GooglLeNet/Inceptions
o Inception 3k B % Mok,
YR 5B E
o RAET BARAY 2 M L
Rl Y2
* AT T3kt

Conv Conv Conv Conv Conv
1x1+1(S) [l 3x3+1(S) [l 5x5+1(S) [l 1x1+1(S) 1x1+1(S)

Conv
3x3+1(5)

Conv
5x5+1(S)

[«
1x1+1(s)

MaxPool
3x3+1(S)

AveragePool

Conv Conv
Lxl+1(s) [l 1x1+1(S) 5x5+3(V)

Conv
1x1+1(S)

Conv
1x1+1(S)

MaxPool
3x3+1(S)

Conv Conv Conv Conv
1x1+1(5) [l 3x3+1(s) [l 5x5+1(5) [l 1x1+1(S)

MaxPool
3x3+2(5)

Conv
1x1+1(S)

Conv
1x1+1(S)

Conv Conv Conv Conv
1x1+1(5) [l 3x3+1(S) [l 5x5+1(S) ll 1x1+1(S)

[ Conv
1x1+1S) [l 1x1+1(S)

Conv Conv [ Conv
1x1+1(S) [l 3x3+1(5) [l 5x5+1(S) [l 1x1+1(S)

EERE

MaxPool
3x3+1(S)

AveragePool

Conv
1x1+1(S) 5x5+3(V)

MaxPool

3x3+2(S) DepthConcat

Conv. Conv. Conv Conv
11+1(5) [l 3x3+1(5) [l 5x5+1(5) [l 1A+1(S)

MaxPool

Conv
1x1+1(5) i 3x3+1(5)

Conv
1x1+1(S)

MaxPool
3x342(S)

o

(a)GoogLeNet & — 3k 4 (b)GoogLeNet & —3r %

A 3-24 GoogLeNet I 4 54 B
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> I

4.VGGNet

e VGGNet#y & F B T 4% K 5 Visual
Geometry Group#) 45 5, 1% 432
T — IR E T 3] LA 6 B AR

e VGG16 &4 T 164N KA/ 4 %4 E,
BT 69 A8 A 69 K KAR 23 X 349
BAR, FiA &R AE R 69 AR R 2 X 2
&9 WA

e K3-254% 4 T AT AVGGRK 46718 & ,
F P conv s & 09 3 5 R T 69 5 &

R % B 69 Ko e dF AR 18 18 89 4K,
Brconv (R 2F K)y) - (4FAEidiE
B ANEE)

ConvNet Configuration

A A-LRN B C D E
11 weight 11 weight 13 weight 16 weight 16 weight 19 weight
layers layers layers layers layers layers
mput (224 x 224 RGB image)

conv3-64 conv3-64 conv3-64 conv3-64 conv3-64 conv3-64
LRN conv3-64 conv3-64 conv3-64 conv3-64

maxpool
conv3-128 conv3-128 conv3-128 conv3-128 conv3-128 conv3-128
conv3-128 conv3-128 conv3-128 conv3-128

maxpool
conv3-256 conv3-256 conv3-256 conv3-256 conv3-256 conv3-256
conv3-256 conv3-256 conv3-256 conv3-256 conv3-256 conv3-256
convl-256 | conv3-256 | conv3-256
conv3-256

maxpool
conv3-512 conv3-512 conv3-512 conv3-512 conv3-512 conv3-512
conv3-512 conv3-512 conv3-512 conv3-512 conv3-512 conv3-512
convl-512 conv3-512 conv3-512
conv3-512

maxpool
conv3-512 conv3-512 conv3-512 conv3-512 conv3-512 conv3-512
conv3-512 conv3-512 conv3-512 conv3-512 conv3-512 conv3-512
convl-512 conv3-512 conv3-512
conv3-512

maxpool

FC-4096

FC-4096

FC-1000

soft-max
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5. ResNet
e ResNet#2 i 7 —FF#7 A 49 Bk ik 451
» ResNet & iX N3 707 LAKF 4L 3L AT 69 R 46 B35 AT R - 5 A 2 5 694K
PEF (X)A8 An, Mo PR G R 4E BIE 69 45 AE
e ResNet W & Kk =1# Jfl T L= )2 —4k (batch normalization) 42,

x |

WER

F(x)

WER

F(x)+x (+)
relu
(a) ResNetw Bk gk 4% 3% 89 % 3t
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34 E ﬂ: %;I’_é E # 5.ResNet

© B ¥4 ih TResNett) AR LM 7 EHE, ResNett, ===
;J Ifll\] 1% 5‘]’ ;lé B30 B T 4 25 —
o FIVGGNet£4L, © A K EH KA T3 x 369 54, ._ZZZZE.

o R LA FITBEGMNG E —EARERRA TT X o
7 649 BARAZ

(b) ResNetc AW 4&-4:4
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