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Sparse Depth Image Completion Network with nearest neighbor kernel estimation

e Hazolgy AlgHg o

completion)2 ARsi7lelal 52 ol% AU FHAE WA U
7-

H2d

H& agdolt & =2dMe A2 olx Ade 4¥Idd A
AN W A 71E o= ARESHL, diY e TAE

YA olafa WACR ofa SOTA LielE fu] & A5 Uepia, S8 oot Ak Waldl

TaeHyun Jeong, Byung Tae Oh

Korea Aerospace University

oo
ol
—
A
ng
&
N
o
o
ox
|m o
i
o
ol
o
rlr
N
o
e
2
=
®
o]
=
=

YEYIE Quos g AF o5l

Plane-residual net Bt} =2 A9 dojzxcl},

Aejshes Aol s As ok O FoME 53] ToF,

1. K2 Qe UEYIE Sagolg B oje @Ak Aus
N3 o A J|ao] wHos Gae mass sxe SOV UM 29y £¥ gEos Agsy. £2% ol
RGB 94 dolele} 2 Felo) HolEE oge] e zo  G¥E EHeI G2 AAEH L“E%‘i TS FE R0
Qo] digt $25 542 55 el 9=g-0ag 752

Q3
LiDAR Z9] AHalZ®AMixz oS 2 9= 7lo] %dAHdepth AH&-gH.

map)¥} Z2 3 AHY FPEE 71 glo < 7ol &S aBsIASH ordst FE WAlo] Qlt. WA
AHERSY, 3 AHE G4, VR 5 ZF ARdFolA YhEA] =Qst  sacdato] EAS A sh451] 95 84 Al Tf2st= o] Al
E-Clies A3 S 2450 max pooling & &off MEsh= sparsity-

70l e StEglo] S44 Aeganrd o sy nvariant network [1J5h o WAS S8sel oldl opAds

=2
Il 5 ouUux oy = 1
AolelE WSSl olWn, oW Wul fag doleyp MAE Wes WReld BRSO Fuse AHHE WA
o = =

asgr SR A gon £x0 o ojfs She gm  DETA S T NCONV 12 ik £d 22l 9
- _ 71 A AlO] EX|ONO. O3MAl7]% u}z\l 4_7\2 ol x z0
8]4 Zlo] gAH(sparse depth map)?] TEEHA Y& H|Ga Aol @49 EARZ FA7IE Ao 282 RFo] £2
WASS EAslel AdAml 7o sAbEe] xwst zo]  Soe @ HESMISE RO Guide net [3]= 22 gHO=
B o= EXJoie o]8F] &=A EE }\Hlx‘]—' 3] A 7lo] AAH
Fldense depth map)g A5G AYE 20 Pydepn o TOUE N8 BH TR gdal As o B
EO R Qs vhA o A 7 A

completion)o]gt1l sttt Yubd oz 7Zlo|dAS 488517] st YE o] A&st= BAlolot. FCFR-Net [4]2 34 Zlo|g4d

1350



20224 st

82 20| gy

7tetd ol 3¢

79 Hase] @AS st affinity
A-g-3tt}. CSPN [6]2 SPN oA Tfjzhd &
affinity 2 719 Aef2 ohSo] AAo|
Al AAET dloleY] mH PWAZ HiY
UEY 3% 9t} Plane-residual net [7]
02 n 7j9 plane 02 E&3t plane

At grew  mdsto

o

ox
1o
® gy >

o
o
ol
==
ofl of

1
[
>

o
2 P oo
o 1

Fu

a
WAo YEY TS

720 24 plane-residual

SobAl7] el 58 F A5

S u oo =2

Hlfa HAA]
net Bt} ZHxt

ERSDC

o)

2. AQtste 714
Aotele et

ag 7gg 7ol
0] obd

= resnet-18 € AFR3HY 1,
AuE Y ¢

L=y

T CECEEER L)

o2
lo
fiu

I
o

S

o

v rlr

wi o
)
b ooz £ X Ao

Do
MUt
ol
ok
S
ol
=
oft
oX,
e & ore oo @

>
)
i
-
nju
P
oX,
o

=

v
ry
i)
=)
o
N
L
rlo
o,
<

=

QD

=1
Q

[}
Q

=B
=
=
@D

=

=
=)
L
rlo
ofl
u)
ru

1351

K2xHxwol HEIZ T B Qe ojjxe te, Al

3710]1, k* Z7to] Aot 89 749 Ato|=olc}. g
7142 A W2 softmax E Foto| kxk GG HAlo|
thet 7hEAlS UERdth ol <l sighd Zlo] dilo]
H A Aoz AMEEol olxst HA F Ao sk
Al & of 7H3AlE Fol HAto] ZIsgEct
2.2 ARk 5%

TR 224 olxAdd 5Yst FEE M 224

stel Wo] ohd Ad A
H2% ol Adg o5 o
o) HgEE ALY

mzol 224 ol HEY 7HEA]

3

ol
o B o

—

A

3. 29
L
NYUV2 eolel4l

Kinect E35

|

UEYIE  FrkeP7|gsl
. NYUv2 & njo]324mEQ]
AUjedAte] RGB-D Hjo]EjAlo]lct,
NYUv2 & 48k 749 B Ald 654 7jo] EAE
golejAlog 1A, RGB 640x480 o] Ato] =2 7}A|L}
7ol I} SIS WF7] Yol GFAEEH S center crop &
5ol 304x228 Ato]== WLt} Tlo|E|AI] Zlo]gsfe] &
Y 98 AA "™AolA 500 7ol sigehs HlER HH

=

=2

v
o
i

o



2022°@ r=gS-udolges] stAlsket ]

24 RMSE(m) REL(m)
NConv 0.129 0.018
CSPN 0.117 0.016
FCFR-net 0.106 0.015
Plane-residual net 0.104 0.014
Guide net 0.101 0.015
Aot me 0.100 0.013

Hrte oy RMSE ¢} REL(mean

absolute  relative  error)®  Af&sitt.  RMSE =

ﬁZdED“d* _dllz’ REL % ﬁZdEDld* _dl/d*i E?_‘Q_E‘}

d+ YEYIZE &St 3t 4"+ ABY, D= AA =AY
A4 ouattt. 2AAE Ll loss & AFEIGT,

1 & ofgf 70| 9y BEST Y5g vl
ZAIGH Zafolct. of2] SOTA RSt vlwste] 48
% e wae o
ZA5H= Plane-residual w14 o8] 9F 4%9] AH:

k!

ol
=S

ux oXx
o% g\ o 49

mo 1
oz mlo o

18 2 o
[T U
1°
oE
4o
ju

wn
S
>
ko
e
i)
in)
e
)
re
-
1©
offt
N
AN
N
rif
s}
QO
=
¢
-
@D
@,
[N
e}
o
)
@
o
u

are 2

L e EE L EY ELREIC R DEE
7

o
i
re
a® 4

MY 712 A AEAFA(NRF-2022R1A2C1005769) A7) & X|9d
AAIE] A1} (GRRC) (2017-B02, 3 AHY 27 colg] 2] &
287]% A7) KU wob ALL.

1352

(8l

o2k

rak

< a
a2y

Uhrig, Jonas, et al. "Sparsity invariant cnns." 2017
international conference on 3D Vision (3DV). IEEE, 2017.
Eldesokey, Abdelrahman, Michael Felsberg, and Fahad
Shahbaz Khan. "Confidence propagation through cnns for
guided sparse depth regression." IEEE transactions on
pattern analysis and machine intelligence 42.10 (2019):
2423-2436.

Tang, Jie, et al. "Learning guided convolutional network
for depth completion." [EEE Transactions on Image
Processing 30 (2020): 1116-1129.

Liu, Lina, et al. "FCFR-Net: Feature fusion based
coarse-to-fine residual learning for depth
completion." arXiv preprint arXiv: 2012.08270 (2020).
Liu, Sifei, et al. "Learning affinity via spatial
propagation networks." Advances in Neural Information
Processing Systems 30 (2017).

Cheng, Xinjing, Peng Wang, and Ruigang Yang.
"Learning depth with convolutional spatial propagation
network." IEEE transactions on pattern analysis and
machine intelligence 42.10 (2019): 2361-2379.

Lee, Byeong-Uk, Kyunghyun Lee, and In So Kweon.
"Depth Completion using Plane-Residual
Representation." Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern
Recognition. 2021.

Jia, Xu, et al. "Dynamic filter networks." Advances in
neural information processing systems 29 (2016).





