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Talk Overview

Conv Kernel {fift
 What is Convolution - EFRAIHES:
Im2Col Optimizer - Im2Col {LItEE
Spatial Pack Optimizer — T[BJABEL{L
Winograd Optimizer — Winograd {JL{t&%
Indirect Algorithm — QNNPACK [Bl#Z5EFR(Nt,
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Convolution &R

BT ( Convolution, aka. Conv ) : EFEMEHIZITEZ— , B CV SUESERISE i E
5| T REZINE. SIRNTHEE | iItTEEHR , MENRIE TR KSR I RERFEZEELT
B85, MERBAREAENMNEINRE , ALt ERITEMESTAEE.
MEERANRRE  ARARRHTZFUEEER | 84 Im2col, Winograd 3, Kernel {L{4E&
FIEENSTR Conv BIELE , AMNEENA/UHERRINMAGE , FATICEETZUERI—

L2209,
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Convolution
EZRSH , B, FEFREEFR (Convolution) EiBiI BN R EF g4 Rk 58 = N R EAT—FhE
FIBH , EARE—TSIHRAIIFRS T , RIULREL f 5 ¢ S0 BN BE S0 RREYETR

FIBESRKERRSD,

L 2% ( Convolution Neural Networks, CNN ) BYHESHARE BS54 IBUERIS]
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(f*o)® = J J(0)g(t — 1)dz
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Convolution
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Convolution

(f*9® £ J

f(2)g(t — 7)dr
R~
t=17+(t—1)

X=T y=+(t—1)

X+y=n
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X+y=n
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Convolution
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Convolution

N FHESMIBERNEIRE N EENERT , EETENIETSICESAESIH TR ¢

(f*)m) 2 Y fm)gn—m).
o

BRI AT RER =S BRI SR E B FHIER |, AIE5A

SG,j) = A*K)G, j) = ), ) 1 —m, j— m)K(m,n)

m
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Convolution
BZBEERATAESE| —E=SaIRIr] B RSEMNEPIETR , ofEasE s -

SGi, j) = U *K)(i, j) = ) D 1 = m, j— m)K(m, n)
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Convolution
BZBEERATAESE| —E=SaIRIr] B RSEMNEPIETR , ofEasE s -

SGi, j) = U *K)(i, j) = ) D 1 = m, j— m)K(m, n)

IR L A

https://github.com/vdumoulin/conv_arithmetic
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Convolution on Image
SN AZTEN MR FCEE RAT , BERAYEE ( Channel ) AJLAN ”HESTRERAMES | B

S, j) = A*K)@.j) = ), D D 1i—m, j—mK (m,n)
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Convolution on Image

AV WA
A
AV A

AV VAW
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Destination pixel

Convolution filter

(Sobel Gx)

Source pixel
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Convolution on Tensor

SPRERIRFMEA NHWC B, SFRITERNMAIARIBANT. EP/=EEREhE
H C BN EIER  WTEMRLHEEFTELHA=ERAIRINRNEE (FR) .

v for (int oh = 0; oh < OH; oh++) {
for (int ow = 0; ow < OW; ow++) {
for (int oc = @; oc < 0C; oc++
Cloh] [ow] [oc] = 0;
for (int kh = 0; kh < KH, kh++){
for (int kw = 0; kw < KW, kw++){
for (int ic = 0; ic < IC, ic++

Cloh] [ow] [oc] += Al[oh+kh] [ow+kw] [ic] * B[kh] [kw] [ic];
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Kernel ifIEMtTZE

BT ( Loop Unrolling )
B IR (loop tiling )
fESRERF (loop Reorder ) - 1EIMIUY ( Loop Optimization )
1EIAEEE (loop Fusion )
&¥4R/45 (loop Split )

MAE{ ( Vector) ;

SKEBAY, ( Tensor ) - IS (Instructions Optimization )
{FIEIR ( Latency Hiding ) ] \\ o

Fi#E5SEC ( Memory Allocation ) _:_ FrEtee ( Mertigry Optimization )
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