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3x3 max
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e R
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Previous Layer
TR
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Filter
concatenation

Inception |64 3x3 max

Previous Layer

28>< 28 X256

SENE = 1x1x256x64 + 3x3x256x128 + 5x5x256x32 = 516, 096
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3x3 max
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Filter
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%%ﬁjl\iﬂl = 51 6, 096 Previous Layer 28X28X 256
BITHEE = 404,619,264

Filter
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e
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% 22 B W) 2% B AT——GoogLeNet

B i
\\)/J/‘ : Filter
B ot ) concatenation

e % Incepti
= . nce 1on max
B4 P 64 il

P Btk "““““~—~43::==‘,/"

\ij %g /l\éi = 51 6, 096 Previous Layer 28 X28X 256

BiItEE = 404,619,264

\{\;
e e
) Filter
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= e *ﬁﬂ& * + conv;lutuon

\/“ !

‘—\HA 96 1x1 16 1ix1 3x3 max |
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,I_l\'L‘I'kk = = 132,063,232 Previous Layer

JURBREB AT BB S5

= 42 B [ 48 R Hr——GoogLeNet
%J\
R\\VJ/- ! Filter
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e % Inception |64
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T W e -
B /
\‘Mij %%i/l\iﬂl = 51 6, 096 Previous Layer 28 X28 X 256
e e E
EE= BITHEE = 404,619,264
5L e
% Filter ‘ Eé&ﬁﬁﬁ >
e . x s pers |
/E'—‘\ Ince:;;;n Vi con\loILtion 1+§9i$§
SRR 4 4 Y = o
ﬁ 96 1x 16  1x1 3x3 max |§ =i E”E;% |$ i
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BITEE = 132,063,232 Previous Layer EX N
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| Softmax Activation |
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| Softmax Activation |
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:
1
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MREZR T XFE—E)E :
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FRETRLR

2020/4/28 JURBREB AT BB S5

23 B O] 4R R AT

MREBZET XHE—ElE:
AREMEFIE T AYND EERF, Wi E EHEFRHERE S BRI
%, EEHEAETERELEMENMERE, REMSE A RFETMERE.

ResNet

[EE oY) . ] .
H(X) PR R : FREHR
mﬂxgm“ BIRBTES I OTHRAF(X) , BESMBELIHX) , WE:

Bk
relu %

F(X) conv

HX) = F(X) +X

FX)=HX)-X

[

X RE = I - @A

TRERR

2020/4/28 JURBREE A B S5

91



4/28/2020

23 B 4R R AT

ResNet

RTRELEN:

t B | x
F(X) conv3x3d | &
o

“HRE TR EIER

2020/4/28 JURBREB AT BB S5

77
42 8 ) 25 WA —ResNet
H® LT R
relu
FeO +x (4B | REAMEGRR TN SRR EAE NS, RE
» S BRI,
t B | x

F(X) conv3x3d | &

‘IR GRHTREIRR

2020/4/28 JURBREE A B S5

92



-
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7N

RTRELEN:

1. REFHREBEG EBENEREEEFEREEF XN,

EEIE:b) 7B

2. FRELHIREW RXHEE R R T IE P RIS EIH KB,
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Y 48 fi# fT—ResNet

RIERT

PRIUER (=046
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2020/4/28

22 B[ 4% i FT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
[ 1x1,64 ] [ 1x1,64 ] [ 1x1,64 ]
5 . , .
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz 2’(223 ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, %3, | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° | 7.6x10° [ 13x10°
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Y 48 fi# fT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride2  _ _ _ _ _ N
[ 1x1,64 ] [ 1x1,64 ] 1T 1x1,64 |,
5 . , .
com2x | 56x56 [;igx ]xZ B:;x] 3 3x3.64 | x3 3x3.64 | x3 |1] 3x3.64 %3
: ' | 1x1.256 | | 1x1,256 | 1
[ 1x1,128 ] [ 1x1,128 ] =
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3,128 | x4 3x3,128 | x8
> : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz zxzslg ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
R 2x | 1x1,2048 | 11,2048 11,2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° | 7.6x10° [ 13x10°

JCERERER

?

TEIFE S5

22 B[ 4% i FT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
[ 1x1,64 ] [ 1x1,64 ] [ 1x1,64 ]
5 . , . -
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 3x3.64 | A3 0
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz znglg ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, 2% | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° 7.6x10° 11.3x10°
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22 B [0 4% i FT—ResNet

-

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
[ 1x1,64 ] 1x1,64 ] 1x1,64 ]
5 . , .
com2x | 56x56 [;i;x ]xZ B:;x] 3| 3x3.64 |3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz zxzslg ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, 2% | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° 7.6x10° 11.3x10°
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22 B[ 4% i FT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer ‘ 101-layer ‘ 152-layer
| convl 112x 112 7x7, 64, stride 2
3x3 max pool, stride 2
1x1,64 ] [ 1x1,64 ] 1x1,64 ]
5 . , .
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz 2’(223 ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, %3, | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° | 7.6x10° [ 13x10°

JURBREE A B S5
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22 B [0 4% i FT—ResNet

-

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
conv | 112x 112 7x7, 64, stride 2
3x3 max po I,striieA |
1x1,64 ] 1x1,64 ] 1x1,64 ]
5 . , .
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convS_x Tx7 2";23 ]xz 2’(223 ]xz 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, %3, | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° 7.6x10° 11.3x10°

JCERERER

22 B[ 4% i FT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
1x1,64 ] [ 1x1,64 ] 1x1, 64
5 . , ,
com2x | 56x56 [;i;x] 2 B:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23|| 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz 2’(223 ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, %3, | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° | 7.6x10° [ 13x10°
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22 B [0 4% i FT—ResNet

-

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
[ 1x1,64 ] [ 1x1,64 ] 1x1,64 ]
5 s , s
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ’ | 1x1,256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o i | 1x1,512 | | 1x1,512 | | 1x1,512 |
1x1,256 ] 1%1,256 ] 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ i | 1x1,1024 | | 1x1,1024 | | 1x1,1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz zxzslg ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, 2% 1%1, 2048 1x1,2048 1%1, 2048
I 1x1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 3.8x10° \ 7.6x10° \ 11.3x10°

JCERERER

22 B[ 4% i FT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
1x1,64 ] [ 1x1,64 ] 1x1,64 ]
5 . , .
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
1x1,256 ] 1%1,256 ] 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz znglg ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, 2% | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° | 7.6x10° [ 13x10°
Ay
Hihxs:
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4z

-

7N

Y 48 fi# fT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
[ 1x1,64 ] [ 1x1,64 ] [ 1x1,64 ]
5 . , .
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : | 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz 2’(223 ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, %3, | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° 7.6x10° 11.3x10°
Hih ks

> RETHYI—LREE, R T MGINZS I TR EDHB LRI K

JURBREB AT BB S5

22 B[ 4% i FT—ResNet

layer name | output size 18-layer | 34-layer | 50-layer 101-layer 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2
[ 1x1,64 ] [ 1x1,64 ] [ 1x1,64 ]
5 . , .
com2x | 56x56 [ ;i;x ]xZ { g:;x ]x} 3x3,64 | x3 3x3.64 | x3 33,64 | x3
: ' | 1x1.256 | | 1x1,256 | | 1x1,256
[ 1x1,128 ] [ 1x1,128 ] [ 1x1,128 ]
conv3x | 28x28 [ ;;2 gg ]xz [ ;i; };2 ]x4 3x3,128 | x4 3x3, 128 | x4 3x3,128 | x8
o : 1x1,512 | | 1x1,512 | | 1x1,512 |
[ 1x1,256 ] [ 1x1,256 ] [ 1x1,256 ]
convdx | 14x14 [ ;iiigi ]xZ [ ;i; ;22 ]xﬁ 3x3,256 | x6 | | 3x3.256 |x23 || 3x3.256 |x36
’ ’ | 1x1,1024 | | 1x1,1024 | | 1x1, 1024
[ 1x1,512 ] 1x1,512 1x1,512
convs_x Tx7 2";23 ]xz 2’(223 ]x3 3x3,512 | x3 33,512 | %3 33,512 | x3
%3, %3, | 1x1,2048 | 11,2048 %1, 2048
Ix1 average pool, 1000-d fc, softmax
FLOPs 18x10° [ 36x10° | 38x10° 7.6x10° 11.3x10°
HithcHEa:

> R THYI—LREE, R T MEINZS RN TR EDHB LRI K
> 1R T 3ReLUIE LR 1 B ST RN IR L 50K

JURBREE A B S5
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Il : At LFREMBMEREX ALF?

2020/4/28 JURBREB AT BB S5

[BlRl: At LFREMBMEREX ALF?

—FhA BB . REMB A LUIEER—TEMRRE!
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4/28/2020

Il : At LFREMBMEREX ALF?

—FhE BB AR . FREMETUEER—TEREE!

—{_F(x)
= F(x) ——={ F(x) }

OL F(X)N% Fix & Fix ﬁ%@ — L (T B )50

TRELEN RIFEHIREL

2020/4/28 JURBREB AT BB S5

[BlRl: At LFREMBMEREX ALF?

— AR RRERE . FREMETTUEER —FEMEE !

—{_F(x)
= F(x) ——={ F(x) }

OL F(X)N% Fix & Fix ﬁ%@ — L (T B )50

RELH
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[BlEl: At LFREMB X ALF?

—FhE BB AR . FREMETUEER—TEREE!

—{_F(x)
= F(x) ——={ F(x) }

OJ%FMEi%HH>L[W)>¥3 — | (T B )50

TRELEN RIT RS ELEH

OOT\IO\U‘I-P-U)NH

2020/4/28 JURBREB AT BB S5

[BlRl: At LFREMBMEREX ALF?

— AR RRERE . FREMETTUEER —FEMEE !

Ny
—{_F(x) J——={ F(x) }
Pl ]
OJ%FMEi%HH>L[W)>¥3 — |- B )50
SR LA RIS R 2
Er ST ISR
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[BlEl: At LFREMB X ALF?

—FhE BB AR . FREMETUEER—TEREE!

—{_Fix]
L) =L

x) |

DL F(X)N% Fix & Fix ﬁ%@ — L (T B )50

TRELEN RIFEHIREL

& REMER—MEMRE, XREEERAELEESHHN—IRE!

2020/4/28 JURBREB AT BB S5

RENGE
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RENE

> NBT5MEZHEEFIHZMLEAlexNet, ZFNet, VGG, GoogleNetFAResNet

2020/4/28 JEREFER R E 0 268

RENGE

> NBT5HEZ M ETIHZMLEAlexNet. ZFNet, VGG, GoogleNetFResNet

> REMLEH Inception VAZNIARIMEN M RERFHIA N3 RARE
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RENE

> NBT5HAMPEFIMEZMLEAlexNet, ZFNet. VGG, GoogleNetFlResNet
> FHREMLEH Inception VARMABIHE M EERIFHIFEA 7 48R
> BN AMETHRE: EEBREFEWEERIRERNSqueezeNet A X B RITERIER

Mobi |eNetFaShuffleNet
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