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1. Joint Video Super-Resolution and Deblurring 913t
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(motion blur) @j=0| =&t
HICRE=

=

=A é

0z rlo

o
HH
ot
rin
Ral

o

mo rir

N

EH il

Hu

$0 MM i

O

_—

N
g

2. Self-supervised Monocular Depth Estimation 913
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GDS-Loss Lgpg (Eq. 9)

A
_

Odepen

Masked Reprujec\mn
Loss (Eq. 6)
Lep = (1 = M) Lyep |

Tr*!’

pme

Warpmg
Iy I

Coarse Training Stage

Regularization Loss (Eq. 14)
= D1, tev0p)

|

Cost-volume-based
weighting factor (Eq. 13)

Lrec = Ay max(|D}

L gdz'pﬂl
M ]

ngpm +
_ D¢ — D"
,7 Warping Agy = max T.l
A1, 0 T DfY
o, /]
pose t
+
Warpmg — L, distance —— Cost
Volume
Dmin ~ Dinax

Fine Training Stage

2] 3> Self-supervised Monocular Depth Estimation, CVPR 2024

MonoViT [3DV 2022]

Ours-MonoViT

12! 3-1> Self-supervised Monocular Depth Estimation Z.

It (Project Page: https://kaist-viclab.github.io/From_Ground_To_Objects_site/)

3. AE 2lZ 235 ue{sh A[H & g7

F0{ZI RGB G40l M Zlo] YEE Olslisto] MZ2 Al (view point) Bebs &45h= 7= (NVS: Novel View
Synthesis)2 Z|Z20i| 20| A= = FH|O|Ct. AlXHdisparity) §2E 083510 20| YEE st&5h= Self-
supervised Image Depth Estimation(SIDE)S 0|32 ff, HIAIS0| =2 S0 HiAlE = B2 MAst
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B sum rendering

Supervise coarse novel view

Relative pixel Transformer | 1| ieeseessemsemesesbeeecesseeelmeeee )
coordinates  backbone . = : ‘

-' * o o «VPEq (7) ——_ DE Synthesis )

. = Eq. (5) Where :

sum t.: Relative camera translation.

R.: Relative camera rotation.
D*: Depth logits volume.
VDE-Infused! V*: VDE logits volume.

input image | I"'.: Coarse novel view.

[: Linear layer, []: ELU layer

Eq. (6)

Encoding of relative camera
extrinsics and pixel positions

Sharper novel views
with clean geometry
and VDEs

Distorted novel view geometry (holes).
Incorrect geometry attempts to model VDEs

i
| Distorted novel view geometry (holes). k
] o ~ 9 g ]
! Incomoctgeometry attemntio model VDES 1 Our VDE-infused input images (for each novel view)

<12/ 4-1> A|F 9| 112 1215 AT &4 Z1} (Project Page: https://kaist-viclab.github.io/monovde-site/)
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——— src
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|||| yE
Iref :

Ff : Frer
I
I Feature (F, fg’;’“ )

Feature | Enhancement 1D Matching Enhancement
Extraction | (Sec. 3-B. Fig. 4) (Sec. 3-C. Fig. 3) (Sec. 3-0)
1
! R
]
I
L AN > -
Feature . 03 Flow N
Enhancement D Rt Enhancement 0
4
warp
Fror
OFE Boosting
(Sec. 3-D)

<72l 5> ME2ZE: optical flow estimation, IEEE ACCESS, 2024

Overlayed
GMFlow [6] e {
-~ &
Flow1D [7]
- E
" 4
MaxFlow D
(Ours)

<12l 5-1> X2EH = optical flow estimation Zzf
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5. Dynamic Deblurring Neural Radiance Fields 217

Novel View Synthesis(NV
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£ %Y S8 (motion blur)0| Zx5t7| tZ0l| F2tet AIFe| ghdof 012{50] RACt. 0| s &st| flsh 2 A+
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& SZ0| ZetEl NVS HO|EME AEH 51, ofol| thsh |4 bl BH Bl us 2t R 245 459
NVS 23S =E34Ct
(a) Interleave Ray Refinement (IRR) Stage (Sec. 3.3) (b) Motion Decomposition-based Deblurring (MDD) Stage (Sec. 3.4)
PE Dynamic NeRF Rendering PE W . j;f
Trxd EiE {>bs . . i %3 '—*(Eq_%
| GRLAE DI S Dynamlc NeRF Rendering
Static Net q. 11) d o
= B
I(t)y—— e et o HE O (Eq. % \ Dynamlc NeRF Rendering Fzgg‘ﬁ (Ea. 10}
Dynamic Net 3 - Cfuli B
e = T g o2 2% T4 P 7P T (g
Ray Refi t X s
( Interleave Optim. (Sec 3.3.2 & Algo. 1) Incremental Latent Sharp-rays Pred. (ILSP) (for g-th latent sharp ray)
., .
L Embed.
. Learn. Embed. carm. = , ] Fgt ” ptq
Screw Axis
- W - ¢ 4"1V —
(’ ©©¢ — RayWarp.W (Eq.8) — e
- “e fp: Thta Tt
Tt ot .
GCRP (Eq. 14) for all region LORR (Eq. 15) for dynamic region only
Y : Positional Encoding M : Binary Motion Mask (Eq. 6) b :Vol. Density Blending Factor (© : Channel-wise Concatenation
I : Generative Latent Optimization ‘B : Blurry GT color [Z] : Vol. Rendering [#] : Discretized Ray Embedding

<182l 6> %2 52/ 9/ HC|0f 2t715t NeRF |2t Novel View Synthesis

Blurry Train. Frames HexPlane [8] BAD-NeRF, [57] HyperNeRF [42] DyBluRF (Ours) GT (Novel Views)
ain. ram e \ 5y
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6. Saliency-Guided Image Super-Resolution 911

Meljetc o] Yo 2R s ol o FA5k= 0|0|X| =si&sHSuper-Resolution, SR)&= AFE H|IX
20| = IpA|o|Ct =2 Hald 7= Yrat A Chkst 7[HS0| Mete| 1 o], Mdd BE 7|gke| 7|y
S0| ZtgS 2 ot otX|2ho|H HHE2 nFnt MEo| AU 1XE Slslitis SA0| S22t TANKA] It
L3517 ‘Ydsto] artifactE REstn 2 G&ute| RAIEE HOo{E2ICh= EHFO0| QUCH M2t 2 7o &
o= AIRME0| Gis E I R0/ QlAlst= 20 Bttt ™ol 2fetsto], J&t L R E(salient) 24X |0
Zl=35= o|0|X| =&l B & (Saliency-Guided Image Super-Resolution, SGSR)2 7H25IQICtH datol 2
£ Gdo|| CHsto] S5 THZE Tolilofst SUS tEste 7|&E0 WS e, Motete REE Yol fREL
of 2t XPEAQl FeHASIE ST}, O|Z 2lal, 2| Lol CHet MER RFEL AT0IE 0|88 st& LAIZ H|
OFstCt. EESH saliency-guided attention(SGA)zt saliency-weighted lossE AtEst0{ =& 2Hst H9| 0|
0|X| 222 Fuiske &~ U= sl 21t AEXM WM HEYIE Sl oliafstel QU2 AlZEHe2
Z£2 sl & LiEfL= SoHE 7HX|H, ®|Qsh= SGSR2 Xte! P4 SR 20t REEE 08510 XAHEN AnE

1 l RRDB . RRDB RRDB
S Block Block Block
| Total
= i 4 /16 blocks 4
|

LR input
HxWx3

SR output (x4)
4Hx4Wx 3

0o CT000
e e e e s
Saliency _——

Branch Pretrained U-Net based CSA network

12! 7> Saliency-Guided Image Super-Resolution 7|z, ICIP 2023

7. Segmentation-Guided SAR-to-EO Translation 911

Z|2 gt 717 2]|0|5{(Synthetic Aperture Radar, SAR) O|0|X|Z BM5H= 91727} ZEA| 20}, A R 4 st
4 BLEZ0l| g0 2 AR /Tt SAR 0]0]X|0ll= Speckle n0i867f EH5E7| h20ofl siAdof| 02{Z0] &

R o|O|X|e] MHEE =0|7| ¢|af], 2 IA0|M= &5t Electro-Optical, EO) @Ate| M| IHIE|0|M
2|02 §EE 835101 XM= 0[0[X|E Helsh= M= SAR-to-EO 0|0|X| HEHSET) HIERIZ 2l SGCL-
SET 17 E 5Lt 2 AR M= A StEE M TIHE0[M W ES|I 2 HTiSH MOHE0|M 20|22 M5t
01 SET st&0l| &6t SGCL-SET2 MOHIE[0|M 2 2|02 HEE AHEstY| 0] #2t0] 01242 ol oy
M Moz FHE = QUCH KOMPSAT 2|« @4 Ho|E Aol M ~aist dals S, SGCL-SET2 9712

O[0|X| & &7t X 20i|M O[T HE HHSS 2 x0[2 s7ISS 2eltt.
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A A7h
LR SAR-to-EO Translation (SET) sub-net | Adversarial loss
x 8 Oor1?
ResBlock
== o) b SEEEEER
K e 1 ey e e
lor—p T % §_§++§§.3—>§;¢§:
g g1 g ] <
H gle g dly HEHE
8
3§ gl g 2 §|8| 8|3
1 g{en ! —» SAR-to-EO translation training loss function ~— Pre-training loss function l| ] lllrt
- LR SET and SS sub-nets training - Segmentation network training  leo L: gteo
x12
Segmentation network Ih r ResBlock
St eo
= | |s|s|als|a|s|= == === 2
A s = 2 PRE RS S (RN [ BV 5 == - = = 3
Segmentation == =t Q Q 3‘ ; e;‘ ; ;g 3 3 3 il =
= = < || o
loss 3= E 2 g8 218 58 BN (R Elet
[ e——l 2l 4 g el o el & et e |G $18llg B sar
sl S 2 g|la|s|8|®|8|@ A g/8]¢e :
&3 2 0z :z5:3 3 HIE N i
g SREIHH H HEl BEIEIE ;
SAR Sharpening (SS) sub-net

<72l 8> Segmentation-Guided SAR-to-EQ Translation, IEEE GRSL 2024

Guoetal. - Leeetal.

12! 8-1> Segmentation-Guided SAR-to-EQ Translation Zz}

8. LHIAE QIX|H Ydd RAS 0|88t SAR-to-EO Translation ¢

ENREAIZE =20 & 21810] ¥ S 4 A= 2d B 7iT 2I0]E (SAR) Fe2 HAI/ZE Sl 2010f| A0 HEX

042 =Lt TI2{LE SAR G4 Radar G442 A X7 FEiste QB0 ERlEl SARZRE] X|
Ql5l X|EHOI| M BHAMEl MSE £41510] M EICt. ofl BEAML =& npgojlM oto|3.=

Fine SAR-to-EOQ translation #4l9] CFCA-SETS H|Qt5tRACt <2 9>0|M E50|, MEEE o1t 3 GPU
H22| A £|ASk617| 2I510{ Xl & LoflA D&t 2| Coarse-to
AE Fot5IACH. KOMPSAT H|O|E{ Ao ~8liSH =2l A S8l SGCL-SET2 9742| O|0|X| F& "7t

X|HOM O|He B WSS 2 XI0|= S7IRIES Bt

840t 0|C|o X298 33 10
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4 N
Coarse SAR-to-EO Translation . . .
(C-SET) module §----- LR SAR-to-EO Translation network training with Lgbv,LR LﬁIlR,LR
Local Self-Attention module (LSAM)
LAP map estimator
Mgy
/
3 ] A
| 1ESIC] S (01 518 s LRSHU A1l channel shared
= 2 -
E 3 e
Feature extractor
8-ResBlocks' (HXWx65)
sl €5 2 o
g 3 g TS S ]
= BRI
e e oF B B ESE El > ] © © ©
’ o R g E
I — LG
S e | i
SAR  (hw25x512) AR
\ J
G1ir ) )
I'zo"" Translated LR color information
rFine SAR-to-EO Translation - e 1 )
(F-SET) module g 1
Ih'r's'p[ittgd 4-ResBlocks
SAR 3]
(1) (HxWsd) o
ot oz EEIRE
@ [OMCORIE)] © ©) %
l r : g
SAR,EO a
(12)
(HxWx8) > ’ ( Hxwx4)
1S5 row) I (2Hawd)
\ (----- LR SAR-0-EO Translation network training with L5, yr Lifn ur )
ReLU + Convolutional layer (Kemel size: 3, Stride:1) RelU + Deconvolutional layer (Kernel size: 3, Stride:2) skip-connection () Local self-attention
Convolutional layer (Kernel size: 3, Stride:1) ReLU + Convolutional layer (Kernel size: 3, Stride:2) Residual ©  concatenatation
— RelU + Convolutional layer (Kernel size: 1, Stride:1) b Translated color information h=1/8H,w=1/8W
Tensor shapes (1) : (2Hx2Wx1) (2): (HxWx1) (3): (HxWxB4) (4): (4hxdwx128) (5): (20x2wx256) (6): (hxwx512) (7): (huwx25) (8): (howx25) (9): (hoowx25x512) (10): (HXWxB5) (11): (HxWxd) (12): (HxWx8) (13): (HXWx6B) (14): (HxWWx16)

< 18 9> AHAE 0IX|& 44 BH 7[5t SAR-to-EO #gt IEEE TGRS, 2023

9. 8| %At Pan-Sharpening 917

M3 20HE/(PAN) O|0[X|2F Tt XMeiME(LR) HEAHEH
S) ¥ #iApzd 0|0|X|E MMst= apdolct, J2{Lt M2 .t
nment) 2X|E 73=Ct. 0|

[X| oz S2E 7|=o| Hald 7|gt e E2 Az AtE0] 0|5 @7 4 (double-
Z 1AM E HAFZ LS 2/5H 015 SX Yo 2 2

O
—
A jEe E5t 4|ZE 2 (shift-invariant) Pan-

sharpening HE{/3(SIPSA-Net)Z H|H5IQICt SIPSA-Net2 MZ CHE PAN 2 MS Z0|Q! 2t = 5iLtel &
lign modules E&tetCh, HAFZEIEl 0|0|X|2| O LI2 HEES QI3

=
SIICE & Znt, SIPSA-Net2 A2 S2a Y2 ZHOIM |42 WHSD B WSS w st JHdS
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(Hxwx16)
Alignment Feature Extractor

Res-Block
(x5)

<

Tpan (4Hx4Wx1)

Conv3-64
Softmax

MS Feature Extractor

Space-to-Channel Re-arrangement

9

e

81M .
)

PWOPM ~

M (HxWxB1x64)

2D Gradient

Res-Block (Hywx64) (HxWx64)
(x4) [ align

5 s (HxWx3)
==

6‘;% = *@

8! =

=38R

5S>

o LFAM T

(HxWx81x64) S5, A,
[ Shifted
Feature Alignment Module (FAM)
S
$——> Space-to-Channel Re

Conv (filter size)-(output channels)

©: concatenate

&): pixel-wise probabilistic alignment convolution
detail operation flow on Fig. 3

o: Center pixel
Alignment offset o offset : (-1,2)
probability map

Res-Block
(x5)

Ips (4HxX4Wx3)
(AHx4Wxd) T

Res-Block
(x2)

64

Con

(HxWx16)

Conv3-64
64

Pixel-Shuffle (x4)
Con

PAN Sharpening Module (PSM)

FAM
Lsisc,

[ upshifted
MS,c

<

2/ 10> 914 F& Pan-Sharpening %17, CVPR 2021

(e) Variational

(c) PanNet

(f) Our SIPSA-Net

<12/ 10-1> 9/4 Y4t Pan-Sharpening %17 Zf

B0t 0|C|0 #293 35
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Feature Representation Sub-Net

DecBlock

EncBlock

12

%00/gou3
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ZH-l

sl
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AUOD

Buydwes
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—* ZssMm

»oo|gau3g
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AUOD

!

RMST Module

Feature Translation Sub-Net
Image Translation Sub-Net

t 17, IEEE TGRS, 2023
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T72
Elevation angle: 16°
Azimuth angle: 72°

Ours

Pix2Pix

ZSU23
Elevation angle: 15°
Azimuth angle: 79°

ASAPNet

Ours

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario5

Synthetic SAR
target images

Measured SAR

Translated SAR target images in each scenarios .
target images

(a) Synthetic SAR HEZX{9| izt Zif

TABLE X
ABLATION STUDY OF THE REPRESENTATIONAL FEATURE 25, Aq

Models ST-Subnet  SFRT-subnet SAR-SMT Net

Scenario 1 96.29 98.15 98.63
Scenario 2 89.98 91.84 93.88
Scenario 3 82.16 84.99 89.15
Scenario 4 85.78 87.35 90.36
Scenario 5 76.98 80.05 83.90

SAR QAR2 S 71 U AJ7H| GEHS o] 81| 94T Rl X|(EE Foi)of et YAS ES st
5101 Z0A| U A 9I3H BE R B0| HRET YLt SAR A0 Chsl B £X|E 43518 EO(Electro-Optical)
BA TS S5 HASE A0l Chsl 2SI HDCH B2 ATYS SAIBRIM HX ZNS 22 4 Ut of3y
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<72 12> Fotst ZZI01AS] SAR B EIX| Y Al 23, $7AT7 283K 2022.10
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2024 SIS 0|CI01 383 SIAStEmS] =2 Chef (ZEHE HALFEH), Re=EY 24 (HEE HAREY)
2023 SH=2S-0|C|013ES| siAEtatiS| =& Chef (Juan Gonzalez HAIINEY), Rp=Ee ef (UED! SAIRY M)
St ZAIIEl7|&5ks| Teietarhs| diale taef 4 (HB 0 HAIIRYA)
KAIST A7THY (Z=E us)
0091 Outstanding Ph. D. Research Award in Signal Division of School of EE for Year 2021 (Juan Gonzalez ZfA{2E4Y)
Nomination Award of 2021 Microsoft Research Asia Fellowship (Juan Gonzalez BAIzFg M)
Google Ph.D. Fellow M7 (ZI4:0]| BfALziEA)
2020 ECCV AIM (Video Temporal Super-Resolution) Challenge 29| -4t (ASZE BIAFIFE M)
H543| WHO| 2 IS HE 24 (UEE U
0019 KAIST §7&itly 4 (UEE u)
HEVC EZ 7|2 357HY 32 - KBS AP ZAtIH 4
CVPRW “Deblurring Challenge” 39| QIA} (Al&1Z= BEALIFIAY)
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|[EEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR)
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|EEE Access

|EEE Transactions on Geoscience and Remote Sensing (TGRS)

|EEE Transactions on Image Processing (TIP)

|EEE Transactions on Multimedia

European Conference on Computer Vision (ECCV)

2023

|[EEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR)

|[EEE/CVF International Conference on Computer Vision (ICCV)

|EEE Transactions on Geoscience and Remote Sensing (TGRS)

2022

Neural Information Processing Systems (NeurlPS)

The European Conference on Computer Vision (ECCV)

|[EEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR)

|IEEE/CVF Conference on Computer Vision and Pattern Recognition Workshops (CVPRW)

|EEE Transactions on Pattern Analysis and Machine Intelligence (TPAMI)

2021

|[EEE/CVF International Conference on Computer Vision (ICCV)

|[EEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR)

|EEE Access

|EEE Transactions on Circuits and Systems for Video Technology (TCSVT)

2020

Neural Information Processing Systems (NeurlPS)

The European Conference on Computer Vision (ECCV)

International Conference on Learning Representations (ICLR)

AAAI Conference on Artificial Intelligence (AAAI)

|EEE Access

|EEE Transactions on Circuits and Systems for Video Technology (TCSVT)
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