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How to find a research topic?  RESEARCH

According to Andrew Ng

Read a lot of papers
Re-implement them

Work hard
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Hyperspectral Image (HSI) RESEARCH
Super-Resolution (SR)

Hyperspectral images (HSI):

Low spatial but high spectral

resolution HSI-SR:

High spatial and
High spectral
resolution

Multispectral images (MSI):
High spatial but low spectral
resolution
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The Traditional Formulation RESEARCH
LRHSI . — s ><L T, Y, =S,®y,
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HR MSI = 3 © Y= Sm(I:'my
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. _ The objective function:
P(X[Yh, Yom)
Spatial  Spectral The constraints on S:
formation bases * Sum-to-one and non-negative
THE UNIVERSITY OF Sparse
TENNESSEE 4
AICIP
The Deep-Learning Approach RESEARCH
Step 1: Unsupervised Learning
Y= Sh
,—v Reconstruction loss
L :
Hyperspectral gy,ﬁ En(0he) S D, (Ona) ‘iv
encoder-decoder  x Wit Whez - Wi WaWa-Wal |
<

Shared weights

Multispectral > i

encoder-decoder

Y. = S x B,
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The Deep-Learning Approach RESEARCH

Step 2: Sum-to-one and Non-negativity on S

Encoder Ej,(6).)

8n ~ Dirichlet(0re)  [Decoder
15, (010)

W A
Y,
vy for j=1
0 [1pej (1 = v0) for j>1
' Dirichlet

Kumaraswamy 1}0 ~ (1 77(1 — u%)é)
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The Deep-Learning Approach ~ RESEARCH
Step 3: Sparsityon S

Encoder Ej,(6.)

Sy, ~ Dirichlet(fe)  [Decoder
Dy (6

. 5
[sl”( lsilP

Hp(s) = — Z T log
! S lsllE " sl
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The Deep-Learning Approach RESEARCH
Step 4: The Angular Similarity Constraint

’—~ Reconstruction loss|~~---- -~ --------- -

i~ Dirichlet(0.)
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The Deep-Learning Approach RESEARCH
Step 4: The Angular Similarity Constraint

Reconstruction loss| ===~ -

B ~ Dirichlet(6),.)
B (One)
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[Angte simitarity toss|
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HR MSI
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§, ~ Dirichlet(7;..]

En(0ne) s,

WaiWiea - Wi,

LR HSI

Angle similarity loss

HR MSI
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The Deep-Learning Approach RESEARCH
Review: Our Objectives and Formulation

T - ,
L0 00a) = 31Y(One: 0na) = YO )
+ XH1(S1(Bhe)) + Bl

Shared weights -

super-resolution,” CVPR’'18.
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Ying Qu, Hairong Qi, Chiman Kwan, “Unsupervised sparse Dirichlet-net for hyperspectral image
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