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Transform/NBY{V 554 &S batch5bin Packing
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jﬁﬁg Iﬁas”;’.'é*ig APHEL] Python / GO / C++ / JS
B RERR Others

N
XIREH T ESA S
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° ;)EJZ//I\ *E@j(d\ . -

B L
- (RiFEERBE

Runtime (Compute Engine)

ALSHEERTF
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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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IRBIS(L

- REENE—MRZFRITEEAENFERITENSEN | ILIEHHEERETRRE. S48
KNHIRFHEE  BEETREXRIBEIRK. TTEHEERRLCS(<4biy), —{EME(Ibin), E
EEBEFTEMAR |, TRAVBEEKERX,

Range
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Top-5 accuracy [%)

NASNet-A-Large
o - SE-ResNext-101(32x4d) St
e i w“ Pamrm 131 SENet-154
Se-Restet-101) ‘GXI 101(64x4d)
SE- R""“‘ ém)u 101( - '52
DenseNet-201@ ""{“'“‘,5,* 101 FB-ResNet-152
® .RosNotso ot-160 e s
Mpam'%::‘snﬂ. 121 Caffe-ResNet-101
@NASHet- X Mobile
BN-Inoopﬁm.R”"“'a‘
® MobiieNet-v2 VORI BN
%07 VGG-19
MobileNet-v1
VGG-13
.Googtom( VGG-11
®, ShutfleNet ’
7 y
Net-v1.1
® 1M SM 10M 50M 75M 100M  150M
SqueezeNet-v1.0
w .
‘Noxml
0 5 10 15 20 25
Operations [G-FLOPs]
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IRBISI=

RISBE : EUSRKABE | XBSITENES INTIRE | (BREHERE—IRXIEE AN
RHY , REEHTFENRIREE | RRESHEESN R LUHEIRN,

METR : RIS FERRERFPI2ER | RECASHINEURD T RIMEREEES |, INT8 15
XJEL FP32 RUNNIERELAIIAZBREERES

TEAEF : 5 FP32 KBIHEL , FPI6. INT8, INT4 {[REEREMSATEIE/N , MNIFEZT(E
USRI &R T LAKIE B,

PREEFFEDSHRER : 870 8ERTEDHME , MEENFEEREIISEED T | BDTH
& (P8E) | AR ERRS B A (ETSHRER )
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ﬁﬂ%{t#{#nﬁ“ : Uniform quantization
. BEUE4s ; Ny
). IBIERE ;

SZ

3. PHERTF ;
4. DORERHIR ;

Piecewise linear quantization
10

104 j

103 j

102 j

101.
10° 109
-0.8 -06 -04 -02 00 02 04 06 08 -0.8 -0.6
= - O Weight value
\ - [ ]
5. j:IEal’LJ\J : = */\ I

-0.4

-0.2 00 02 04 06 08
Weight value
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SCRAEI=XHEk

Rtk
SHE | HIEENHEIRD RIS
{EEL4T : M 16bits -> 4bits LUAFEGHE | FBEIRSHA
(X5 : o=, il RPIPESBES , BEREBA
Ky - =B | FBEIRSHK
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SCRAEI=XHEk

fE4sZIFIEE
© ANERBRGZ RIS AEE

R R RS S BT HRA ( PFI6, HF32)
o AEBEEARREMEKerne (I TAE

TENSORRT TENSORRT

CAFFE FP32 INT8 30 mCaffe mTensorRT FP32 = TensorRT INT8

25

Runtime (ms) 242 170 50
20y

Images/sec 4 6 20 15 g"
10~

Class loU 48.4 48.4 48.1 5
0

Category loU 76.9 76.9 76.8 Caffe TensorRT FP32 TensorRT INT8

Batch Size = 1, Input/Output Resolution = 512 x 1024
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SRR FA =K

REREZESHENME

- RANSENTEERHTEANREE , B Cast BT kernel HTHAE
- RS THNESAE  SRERESHENER

- REBERN , FRIE , ARERTRES AL

Weight Matrix Quantization Error Stochastic Partition with r = 50% Hybrid Weight Matrix

Rotation Rotation

1-st selection: v=0.58 2-nd selection: v=0.37
C2 selected C3 selected
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Question®

| A ARELEN KRS II SEFRERE R R NI ?
2. I AFEEXNINSRESHI TEWEDS ?

3. I AAER)ISMERERER ? (KRR ? )
4. M ABR I AROZ/ NZERREIEY ?
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SR

S{6ill%: (Quant Aware Training, QAT)
SWZR R BAIENEEXREBETT RIS |, B finetune JIIZ5IEEEIRE.
N SE %=t (Post Training Quantization Dynamic, PTQ Dynamic)
S BB NIGEE P ER RN EMFP322SRIRET AL, INTS/ 16 355,
HomZE{t (Post Training Quantization Static, PTQ Static)
B EENERVELIRESRIESEE KA KL EFDATEENELHIEF.
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SR

. Quant Aware Quant Aware Quanted

Trained Model |

PTQ  -—-—-=====--- ST Quant Aware Quanted
Static ]/v Transform Model

[ Trained Model

PTQ . Quant Aware Quanted
. Trained Model
Dynamic Transform Model
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SRIE

- BREEURRTERSFER  BY 7 —MEMHISIRIRETI KRR | (EELIBVNIBEIRKANIX
1§ 7T BIFHIER

No Saturation: map |max| to 127 Saturation above | threshold| to 127
—|max| , +|max| —[T] ,
-—X X-X—X—X-X-X—X-X X’I-X-X X—X-X-X—X-X—
XXX*»(X XX —X-X-X X*)XX XX—
-127 127 -127 127
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SR8

* GMEEMNRI D AXITREMAIETIREN

—|max| 0 . +|max| —|min| 0 . +|max|
xxx*.)xx xx _‘*x_x*@xx.xx/'_
-127 127 0 255
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SRIE

EEERENENHNRIEN EEF EXMEIENS AR | FaETEREIERER AT
0-Riz
Y

=(@-2)*S§

R RBINBZEREUE

Q ®XrRENZENEREUE

Z FRER ( Zero Point ) HIEUE
S RRFEREF ( Scale ) BIENE
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SRIE

KiE S Z BIREZMAZ , XEFEHPHEP—FEEEMRIKEESTL (MinMax ) 107F
Rmax _ Rmin
S =
Qmax _ Qmin

Z= Qmax — Rmax =5

Rmax RN ZRETEFHIRAE
Rmin RN ZRETEFHR/IME
Qmax R ARIERE ( 127/255)
Qmin X/ \WIERE (-128/0)
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SFRE

BEUEERIRZRISEEIESENG INT8 BUBRYIRHWIT -
float = scale X (uint + offset)

B R oat 32 BB R AR BB R uintSSURATEEIRRAI N T AT

uint8 = round( float/scale) — offset
FENEGERNEUESCEN [Xmin, Xmax] , W scale BFIHE LTV
scale = (xmax _ xmin)/(Qmax _ min)

offsetAUITEL TN
offset = Q... — round (xmin/scale)
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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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