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ESHHS Bl ( B FRE/EHER )
CNN/NBY SR HEHFITSAEFSE
Transform/NBY{V 554 &S batch5bin Packing
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{Ktbis=

Base Concept of Quantization - E{tEA
Quantization principle - E{¢/RIE

Quantization Aware Training - XAIZE/ ( QAT )
Post-Training Quantization - JI|Z&FEM ( PTQ )

Deployment of Quantization - EZfE
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jﬁﬁg Iﬁas”;’.'é*ig APHEL] Python / GO / C++ / JS
B RERR Others

N
XIREH T ESA S

. Bt
° ;)EJZ//I\ *E@j(d\ . -

- ORI T
- RSEEEE

Runtime (Compute Engine)

ALSHEERTF
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AN

Quantization Aware Training, QAT

BUILDING A BETTER CONNECTED WORLD Ascend


http://www.hiascend.com/

6

QAT

- BFNEMI1% ( Aware Quantization Training ) {REHIRAIENH o Rfake quantk(i&ilE

WEINBNRE. imlHEEERYRT &I & ake quantTs RARRYEN

b EiFEFERtensorhmENENEESEL

Weight
Fake Quant l

Input; Conv —
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BN

—

RelLU

Fake Quant

tEltensorsh |, EimUHEIRRNSTE
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hEACTR

RN EHERY 0, BPEE] min # max {8 ;
TRINECENRECEHRFRIBIRAUBEIRRK | ICIZIRKIFRIZIMSIRELS | (EIBEIRIKrRE]
I ER BRI R INZIRKEH T,
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(PHEAT = . IEAERS Forward

17 KGN E =R tensorEIEFSIRBIMInFIMax(E , EILEREN) || ZRFHRIENNEMA T AKIR
B INBNRE |, BRIFUEN S . TFE—EF , EAEEET FTERNATVES

clamp (x, Ximins xmax) := min <max (x, xmin),xmax>

0=217
S
¢ — Rmax _ Rmin
Qmax _ Qmin

= Qmax - Rmax =5
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(PHEAT = . IEAERS Forward

IE[EME BRI R ake quantTs RXTEGEIRTT 7 RIUEMMEIANIEE | A0 FEIR7S

X_min: X max
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hENT = - REERE Backward

RBIEFIERENAT , RS EERNEHERNERSHSSEUNE/0 , Ftx R
HEST 1 EZEOE=R

Oy = O;

mn’

I(xeS) €S X Xy XX < Xpax
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hET =R - RMAIERE Backward

R R PGB Rfake quantTs RXTEWEIRAT 7 EITUNEE |, AN FEIRT

X_min X max
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HET = - BFIMinFlMax

FakeQuant{A£M T R EEERIEFKEIRIminFlmax (B TREMWIRIE | BEFminFlmax73 3l 9run
ningfmoving , ERbatch normal A EEHT beta F1 samma EF4H[E,
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Question®

- T ARETTHEN Fake Quant (IEMH TR ?

- —RESAESTERE . AEEF. MEBmARESFHSBARELT R
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hEAT= - AL

1

Ce) (v ) ()
\ <\ y
-B -Yu/o *-wv/o

Output

Output
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Question®

| WM EREN M ERAIMInFIMax ?
2. FREICXHE Batch Normal $F1EF] Bessel 1&X1E , BRI AERHITIKRIE ?
3. UEREERY Batch Normal IH{THE , BfAITEATNEE kernel ST ARE ?
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ARESRT{ERIE

Quantization Aware Training, QAT
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Al framework Workflow

17 Huawei Confidential. Ascend www.hiascend.com



http://www.hiascend.com/

P -
QATHTERR
Quantization Aware Training, QAT
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Straight Through Estimation Derivative Approximation

pass 3 :
l: : .
P L ¢ of e aI: backward
0x A o 0x pass
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Quantization and Deployment of Deep Neural Networks on Microcontrollers

Layer parameters

Inputs , .
(Previous layer outputs) Weights Bias
L ¥ .
if training: Update scale factor | Update scale factor
¥ ¥
Quantize Quantize

Y Y

Layer operation (Convolution, FC...)

|

if training: Update scale factor

|

Quantize

Y
Outputs

(Next layer inputs)

*Quantized forward pass < Non-quantized backward pass Skipped during inference
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Per-channel Quantization Level Allocation for Quantizing Convolutional Neural Networks

per—channel quantization o 20 — Max 4 Quantization range
= —
S 15 Third quartile
S2, 72 : T £, 4
—— Median
S1, Z1 }‘9'6 103 First quartile
S0, Z0 2 0.5 |
o
<
0.0{ !
250
| / :
Activatio
per—tensor quantization
1 1
080 0 $0

S,Z y
Channel index

ch
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Learning Accurate Low-Bit Deep Neural Networks with Stochastic Quantization
« Differentiable Soft Quantization: Bridging Full-Precision and Low-Bit Neural Networks ( ICCV 2019 )
» IR-Net: Forward and Backward Information Retention for Highly Accurate Binary Neural Networks ( CVPR 2020 )
« Towards Unified INT8 Training for Convolutional Neural Network ( CVPR 2020 )
» Rotation Consistent Margin Loss for Efficient Low-bit Face Recognition ( CVPR 2020 )
» DMS: Differentiable diMension Search for Binary Neural Networks ( ICLR 2020 Workshop )
o Nagel, Markus, et al. "A white paper on neural network quantization." arXiv preprint arXiv:2106.08295 (2021).
o Krishnamoorthi, Raghuraman. "Quantizing deep convolutional networks for efficient inference: A whitepaper." arXiv preprint arXiv:1806.08342 (2018)

o ENERE-MEBEEYELLISF 2L https://zhuanlan.zhihu.com/p/453992336
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