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Deep graphical feature learning?

\ VGG 16 Net : i
Methods: exemplar-based | L=
7, - »@»:
| |
1

@ general: neighbor iy
selection and Tt Phota
reconstruction weight

representation

[ |
| |
| |
| |
1 I Blocking o
~ I [ mimin| {
@ novelity: combine ol b : J'ﬁ
| | AN
dCNNs via DGFL g e | ! Training
] Weights for channels of | Sketches
framework ) | - Weigh o s pces |

1Zhu, M., Wang, N., Gao, X., & Li, J. (2017, August). Deep graphical feature learning for
face sketch synthesis. In Proceedings of the 26th International Joint Conference on Artificial

Intelligence (pp. 3574-3580).
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Knowledge Transfer?

Methods: Knowledge Transfer
@ training a smaller and fast student network with the information

learned from a larger and accurate teacher network.

Teacher-P: Pre-trained VGG-19 Teacher-S: Pre-trained VGG-19

G- I conv srige-)

a

[ oown-conv stride=2)
Stu-PtoS
Block Wl v convisuiges172)
{HHHHHHOD () D
2 Diated Convolution
i S
§ Knowledge Transter
Stu-StoP v from Teacher to Student
3] Block o~ 4 Knowledge Transter
D-D-D-D-D.D‘Dﬂﬂ‘ y §
PN

2Zhu, M., Wang, N., Gao, X., Li, J., & Li, Z. (2019, August). Face Photo-Sketch Synthesis
via Knowledge Transfer. In [JCAI (pp. 1048-1054).
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A Deep Collaborative Framework?

Methods: Regression-based

@ collaborative loss that makes full use of two opposite mappings

@ dCNNs, GANSs, end-to-end

3Zhu, M., Li, J., Wang, N., & Gao, X. (2019). A deep collaborative framework for face
photo-sketch synthesis. IEEE transactions on neural networks and learning systems, 30(10),

3096-3108.
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Knowledge Distillation®

Methods: Knowledge Distillation

@ similar to KT

@ propose a KD+ model that combines GANs with KD

4'Zhu, M., Li, J., Wang, N., & Gao, X. (2020). Knowledge Distillation for Face

Photo-Sketch Synthesis. IEEE Transactions on Neural Networks and Learning Systems.
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Persepolis

Ancient city of Persepolis The Starry Night (Van Gogh) in Van Gogh style
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@ CONV: Convolution
e POOL: Pooling

e FC: Fully connected
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[CONV64] CONV128]
X2
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[cowﬁ / / /
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6Simonyan, K., and A. Zisserman . "Very Deep Convolutional Networks for Large-Scale

Image Recognition." Computer Science (2014).
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(a) Layer 1 (b) Layer 2 (c) Layer 3 (d) Layer 4 (e) Layer 5

% 1 BREEONNE, % 2 BR—EMIK. 838, % 3 BABLIEES
RHER, MEBER, R—AERARNSFTES,

™MD Zeiler, and R. Fergus . "Visualizing and Understanding Convolutional Neural
Networks." European Conference on Computer Vision (2013).
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b= buae e sl SRR WISk &

A% ERE RBIAHTERER (cost function)

J(G) = aJeontent(C, G) + ,B.jsty|e(5, G) (1)

anfEF A R R £ R B 1R GJ?
O HHER(ZARR

o BRERETE, BIML J(6)

8Gatys, Leon A., Alexander S. Ecker, and Matthias Bethge. "A neural algorithm of artistic

style." arXiv preprint arXiv:1508.06576 (2015).
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e OS If15: Windows 10
RLFRRRHKEY: x86_64
CPU BS: i7-8550U
Python hRZs: 3.8.5
REFSIMEL: tensorflow

tensorflow hxZs: 2.4.1
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RAENES Bt EZENES
blockl_convl 0.0 0.2 0.5
block2_convl 0.0 0.2 0.4
block3_convl 0.1 0.2 0.1
block4_convil 0.4 0.2 0.0
block5_convil 0.5 0.2 0.0
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LIESENR 0.03, NEALNREZENEYN 0.2, ZiE 1001 epochs.
J( G) = aJcontent( G, G) + ,BJster(S» G)
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XA RS HREIALHTERIER (cost function)

J(G) = aJeontent(C, G) + ﬁ-jstyle(s’ G) (5)

AB MR (Content cost)

1

[4(C) _ 14(6)] |2
4xn£_’;]xn[l/[;/]xn[cl]Ha a H (6)

Jcontent(C; G) =

4

MUABAEHTERIER (Style cost)

1 2
Jstyie(S, G) =Y Al — ||Gm(5) - GV](G)H (7)
¢ (2”5—11 X ”EA} X n[c])

\
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o EfERAET Pre-trained B9 ConvNet BIF2iEEBUE,

o WBEMRMEEL (Content cost) BRRA— M RBENBIEEITTER.

o —NERINIEMNERER (Style cost) {EFIZ/EBUEIAY XL XE FE
(Gram Matrix) it8. SFERBRRMN RS @D LERAELHNEREL
INAFRIFEY

o SHENANIBFEIAANZE, BINEIBERNRBRLE
EEMNEGEREMAZHEMENSH, HalESErE R,
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THF 3] (transfer learning) AAEEGRTUEBFILRE, ERTBEEMM
HAERNA. fIMEaEd, TBFEIM MIMO 84S, BriBH+
HEFSIH AMC(Automatic Modulation Classifier)?, 38793 W LT BIAF
R MIMO R4E#HIT FTHREETNY , FHMEDPERZNXE MIMO B
RETREEGBITIE

9Wang, Yu, et al. "Transfer learning for semi-supervised automatic modulation classification
in ZF-MIMO systems." IEEE Journal on Emerging and Selected Topics in Circuits and Systems
10.2 (2020): 231-239.

10Yang, Yuwen, et al. "Deep Transfer Learning-Based Downlink Channel Prediction for FDD
Massive MIMO Systems." IEEE Transactions on Communications 68.12 (2020): 7485-7497.

llAlves, Wesin, et al. "Deep Transfer Learning for Site-Specific Channel Estimation in
Low-Resolution mmWave MIMO." IEEE Wireless Communications Letters (2021).
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