azon || ]l

AUJMAY %X HH(MPEG NNR)
EE3t 24 AH

h

oN
=
i
rot
Hl
og!
Ok
=
1o
El
gl
V!
rx
Y
0X
HT
)
1
4
El
+>

1. 72

ISO/IEC JTC 1/SC 29 45t HE|D|C|0j R 23 =X HESR2/(WG 11, MPEG)= E2{'d(Deep
Learning)0fl &&= Q3L ZY(Neural Network) D2 = ESH= NNR(Compression
of Neural Networks for Multimedia Content Description and Analysis, MPEG-7 Part 17) &
FoHE Tdstn ACH NNRZ 2019 1€ X[125Kt Ot2tAH Al MPEG 2|2l0M £F 7|&H|Ct
YM(CEP: Call for Proposal)E& SESIAL, O M126X+ MUl 2[ol0A CfP SE et

7leES "ol 20214 48 BEZRAZ(FDISE SEHE 24H0 EEIE A|ZSERULCE NNR

2 O3t 25 X|s TP} (Tensorflow, Pytorch &) = S

2 HYS Mg ®O ot et BE =S S50 ZHHY stAN HAIZE S&0AMQ &O|tt
NN T2 7ts5HAl oot ot &7, F/HICe 25 &9 o2 {f2& #HO0|X(Use
Cases)E2| QTAYE 35Y = Us BE 7|22 EZYSIEE 510 HEldS &89 O
ot S8EO0M0M 8L = Ue 3MEY YFEH BFLE 7|0iF|a ULt

Ol X126Xt MUlbt z[elofM= X z[elof SHD CfPel SH2=Z HQH=l 87§ 7|2 HHI,
Technicolor, Nokia, Huawei, SZH(PKU), MZTHU), staSSH(KAU)/QIAIDE, GTHS| 971
of SH7IEESS ZE HIISIYL, O|E HIE2E HQt 7[&&29 HWHIE s 3742l CE

10
ol
\J

(Core Experiment)S A™SIGILCt S CE £ 2|3l CTC(Common Test Conditions)S
tSL H 7tk (Evaluation Framework)2| 2ME JH™SIQULE st HEESH= Video MEIE

ol Zs7|2 Ston, 2020 4 CD, 20214 42 FDIS 7t 22 ot QICh

Hl
oot

E2t olf o Y Za}

N
FH

TR

21 CfP 8& 7|=

cfPol SO Thet 2k XOt ZIHSS TS Yol DI2l MAIE HE2 AISY, AAZ, B
@ 37|, 2% 45 12D % |2 HolAMO H5ES HUSYUCL N J|ES0l o
52 |4 Ao|A0t ¥z WHO| Wet CHEX|D, Y UBNFY BU| 37|18 FIYOR o
788 YEYS BHOO, 2 |2 HO|A0IKY M5 0-30%0 M5 HotE HACH
FOHE Cfp S 7I2(7II¥E, Het7|T, F2 Het7|$)2 8 <E 1> 3t 2.

® xw I(T Standard Weekly #1|922% ® 1



<H 1> HE CfP S 7|2z, He7|d, =8 FMet|s)
P1 - (m47375) Response to the Call for Proposal on Neural Network Compression:
o Simultaneously Learning Architectures and Features of Deep Neural Networks
oxia - Pruning & Sparse coding
- (m47379) Response to the Call for Proposals on Neural Network Compression:
P2 . . .
Training Highly Compressible Neural Networks
Nokia . .
- Pruning & Re-training
P3 - (m47412) Universal Compression Platform for Neural Network Compression
ZJU - Pruning & Quantization & Huffman coding
- (m47491) Huawei's response to the Call for Proposal on Neural Network
P4 Compression
Huawei - Quantization & Entropy coding
- Palette, escape index map coding
- (m47493) Response to the Call for Proposals on Neural Network Compression,
P5 . .
Low Displacement Rank based compression of Deep Neural Networks
Technicolor T
- Low-rank approximation (dense layer)
- (m47634) Response to the Call for Proposal on Neural Network Compression
P6 . . -
- with Adaptive Quantization
- Adaptive quantization
p7 - (m47698) Response to the Call for Proposals on Neural Network Compression:
i End-to-end processing pipeline for highly compressible neural networks
- Sparse coding & CABAC
- (m47704) Response to the Call for Proposals on Neural Network Compression:
P8 Quantization and Low-Rank Approximation
KAU/Insignal | - Quantization
- Low-rank approximation (convolution layer)
- (m47929) Proposal for Coefficients Quantization of Convolutional Neural Network
P9 .
- for ASIC Implementation
- Quantization (fixed-point)

<H 2> H2tMel gf= 7l 2%

Organization

P1 | P2 | P3 | P4 P5 P6 | P7 | P8 | P9

Nokia | Nokia | ZJU |Huawei | Technicolor | PKU HHI KAU GTI

Methods

Pruning structure X X*

Sparsification

Use loss function

Supporting

compressability

Quantization (using

labelled data)

Quantization (using
unlabeled data)

Quantization (using

weights)

Quantization (data

independent)

® xw I(T Standard Weekly #1|922% ®




Quantization (rate X X
distortion based)
Quantization using X X X X
codebook
Unlform. X X X
reconstruction
Matrlx_ _ X X
decomposition
Layer partitioning
Layer representation
Entropy coding X X X*

XXX

<H 3> H2tM Fo EF

P1 P2 P3 P4 P5 P6 P7 P8 P9
Nokia | Nokia | ZJU |Huawei | Technicolor | PKU HHI KAU GTI

Organization

Properties
Data-dependent
transformations as X
preprocessing’
(required)
Data-dependent
transformations as NG
preprocessing®
(optional)
Fine-tuning
between_or after X X X X X X X
compression steps
(optional)
Decompression step X X X X X X
Partial decompression
X X
supported
Reconstructed
complete network X X* X (X)
smaller than original
Additional features
Framework X

X
X
X

ol <2 2>= 4 Het7|Ee MF 25 YES <E 3>2 4 Mrlee Fa

SYERE g o
2, 29 290 37| #s 82 U =40

LEEFH Zd0|Ch,

| S
Zefeh = del3 Mt oF S

%O =
ot Z0|C}. <H 2>2F 20| CfP 8H ZI&2 ZHAIX|Z|(Pruning), 7FSX|l ZAI=H AL}, Low-Rank
ZARE 5) JEI ANE=ZT Rzto| 37HK|z #F/EH, 0 37HX| 7| S&/O M2t CEE 4
Hota 2t 7l SR MR =2 Hu 458 THSH7|Z SIRACL <H 3>2| FR 5T
2= 7HKX|7] 7| Ee 2, F7F 45 HolH M8 oF), =/ g9

= o
al =

22 =2 7| EIIE 9ot CE B
Ol 3|o|OA HNQt=El CfP SE 7|2ES 7|HIOE &5 7|2 Hlu HAZ Y 7|2 BEXSIE
2t CEE HMSIRUCM, O|H 3|o|ofA ZHE CE 37Het &g 7|22 Ch34 ZCt
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Core Experiments

« CE1: Pruning/Sparsification (Nokia, HHI)

« CE2: Weight approximation (ZJU, Huawei, HHI, PKU, KAU, GTI)
— Quantization/Low-rank approximation

« CE3: Entropy coding (Huawei, HHI)

23 &% NNR A =
Ol 3|9|0|A MPEG Video 21&1 +=2|$t NNRQ| €H2 Ct31t ZCt

Timeline on NNR

« CD :20204 4¥
« DIS : 20204 108
« FDIS : 20214 048
< IS :20214 10¥

3. 83 MY

CHsk MPEG NNRQ| CfP
ZISIGICE Of|H 32|20 A
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ZAIt2 0|20{ =0}, NNRQ H
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