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X&', RiE (CCF-CV &mp5AI) 1 (CCF-CV £5A
AN FN), 2IFAFE. BRERMIT
FEVFINTHEERSERET, THAHERE (2020 &
) CCF-CV "FFAFIMIIEIE" FREZIEI,
{Guided Image Filtering)
{82 : Kaiming He, Jian Sun, Xiaoou Tang
tH4bk: ECCV 2010 (Oral)
HETFIE:

Image filtering plays an important role in
image processing and graphics. This ECCV paper
presents a general-purpose image filter named
guided filter, which generates the filtering output
by considering the content of a guidance image. It
can perform as a fast edge-preserving smoothing
operator with better behavior near the edges.
These make the guided filter both effective and
efficient in a great variety of computer vision and
computer graphics applications such as noise
reduction, detail smoothing, HDR compression,
image matting, haze removal. Concededly, the

technologies of this paper are included in many
official image/graphics processing toolboxes, e.g.,

Matlab2014, OpenCV3.0, Pytorch. Undoubtedly,
this paper has a significant impact on the fields
related to computer vision and computer graphics.
Many academic researchers and commercial
companies have benefited greatly from the
methods presented and the results reported in this

ECCV paper.

In addition, this ECCV paper has received more
than 5000 citations in 10 years since its publication.
More remarkably, the citation number has been
going up year over year, showing its lasting
influence. It has been extensively cited as a seminal
work in low-level vision tasks. Many industrial
product such as Adobe Photoshop, Google Photo,
have adopted the technology developed based on
idea of guided filtering. Overall, this paper stands
out as the winner due to its long-lasting and wide-
reaching impact.
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REREY, SEMREAIRK, o RMESAEIITFHREK,
RFEIEBHBIEISAZERIARTE. &5, T
B = MR T, (1) TTlgR: XI7T
HEH T, FEEIBEEREIERSE (2) T
WEK: FErTillistis £, XIToll 4B HmanRE S EuH1T
ZXEH (3) MTTAITTUAAHRASHITINN, X

- — = Vo Lr(0}; Dmie)

JRIRRENSHH TIREREEH. T EEN Renmmpeion SR -

S meta-gradient flow 3

3 Fh7.
ATIIHERRGZME, Bl HRH TR D ARRIERE

= final update direction
0' =0 —VoLs(0;Dmsr)

NPT — B 3 Tt
AOMRY, anER 1 Fis. — N 2EBEME EDEA. 3F
MAL IWMA, BIMEA) WY GFR-R; 53— 2
BinSMAiy GFR-V, HERIASIRZS, tEEN Protocol Method R ARg0T% Rank-1 (%)
akik. RN, BiRSEEEEE)IZGH 2R, A Buchss o 03 iy o
N vz A_p— ar B Base-FT rd. 625 39 21.05 39.3
FRKMONAZE, @itk 2 JUEY, BITE niian) DuefTip.Co) 8 @9 siz @8
S, AR ERIES A SO B T A Mmowe S0 @ &
MaE Base-Agg %0.5 74.8 56.3 74
BBo Base-FT md. 26.2 109 35 21
GFRRIL - FTimp.[34] 787 56.6 36.45 579
(African) MLDG [ 1] 919 74.8 55.7 738
MFR (Ours) 923 794 60.8 752
Protocol Source Domains Target Domain(s) Base 91.89 77.98 60.86 75.98
Base-Agg 91.49 T8.08 59.41 76.28
Caucasian GFR.Rm  BwseFTmd. 4044 17.32 7.67 27.53
I Asian Indian tolam)  PUTREET 320 7 &3 68
African MFR (Ours) 93.49 80.7 62.56 78.68
Caucasian Base 96.6 89.6 78.6 86.6
II Asian African Base-Agg 97 88.1 79.1 86.8
lndian GFR-R IV an&f‘f]‘ rnd.. . 61.1 36.; ;;.') 367
GFR-R Caucasian Cacastamy LTI 068 e 215 853
1 African Asian MFR (Ours) 98.2 929 81.1 88.9
Indian
: GFR-V VR (%)
v :f:il::n S (MeGlass) ~FAR=0.01% FAR=0.001% FAR=00001% onk-1(%)
Indian Base 85.92 71.96 53.5 97.6
Base-Agg 86.77 73.5 54.96 97.69
Caucasian CACD-VS MLDG [12] 85.54 69.23 49-3i 3’;_3;"1‘
Asian CASIA NIR-VIS 2.0 Face Syn. [31) 20.14 80.32 66.9 7
GFR-V African MultiPIE MFR (Ours) 90.79 80.86 66.15 98.57
Indian MeGlass ‘ ‘ .
Public-IvS 7 2 GFR-R B5 AFRUIE#MYFN GFR-V BSIEGIH MY EER

% 1 GFR-R BB AR iYFN GFR-V EStaMiz iy

SE3E

TG Z A

[1] Yaniv Taigman, Ming Yang, Marc’Aurelio Ranzato, and Lior Wolf. Deepface: Closing the gap to human-level performance

in face verification. In Proceedings of the IEEE conference on computer vision and pattern recognition, pages 1701-1708,

2014.

[2] Yi Sun, Xiaogang Wang, and Xiaoou Tang. Deep learning face representation from predicting 10,000 classes. In

Proceedings of the IEEE conference on computer vision and pattern recognition, pages 1891-1898, 2014.
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[3] Florian Schroff, Dmitry Kalenichenko, and James Philbin. Facenet: A unified embedding for face recognition and clustering.
In Proceedings of the IEEE conference on computer vision and pattern recognition, pages 815-823, 2015.

[4] Weiyang Liu, Yandong Wen, Zhiding Yu, Ming Li, Bhiksha Raj, and Le Song. Sphereface: Deep hypersphere embedding
for face recognition. In Proceedings of the IEEE conference on computer vision and pattern recognition, pages 212-220,
2017.

[5] Jiankang Deng, Jia Guo, Xue Niannan, and Stefanos Zafeiriou. Arcface: Additive angular margin loss for deep face
recognition. In CVPR, 2019.
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[ ez — E R B — 5 BT
EENER, EREETSHRIESNMFEERKR
HNBERESEITRANINX R, ELEREHENINAZ
—ETFEARE R PRUSHERH TS, XEEEER
Ui, BUGIRBISHERE. —HESOMmER. JUIYAR
KICEC. IEEEREREZ T ET M R R —
N, 5—HHE, BRE—fSIEEEERIUERET,
SHERNHES T ER T RZERNNXR., EZEILE
R —R RS ENZMIEIRIIE (Lawler's
Quadratic Assignment Programming), XE&4ER
79 NP ¥Ea)E, mEF_E AR HRIZE LR RN
BIE%, HWEHLEX, ELEIUKIISSHEEENHAR

Car Motorbike

Duck

1 Willow Obiject #iES I Flovd 75iAPLECHER
NP YERIB SR EH 5T /A.
1E8, EFEE ISRERFRMHCELSINZE R
Fooils, FRTTESZthEIE SELISEITECUREES
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Iteration O:Initial
G G
o
_ 2 ™
oge” | /
B N\ (&
AL S Y |
X oes\  — %
GoS\ | G, S oG,
syl e g
6, Gy Gy Gy
b ey Lo LTl L L L L 2
G
G [ ﬁ’ =
g [
NS\
s

o 050 {
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i e

2
Repiace ¥,40.47) with Xy X3, X,J0.80)

Iteration 2: Optimize matchings via G,

G i
e bt SO
Iteration 5: Optimize matchings via Gy Final matchings

B2 MGM-Floyd Ei%iRie
RNEBRIRIER. 1% KB AL HE LR BB SRR Z E
DDAl BRI BNAESRIMEBN _E
IED, BTBENMAERSE, BENIIRR NSRS
ILECHIE, BERNARTMRNEZERITES, EZIThE
HENASHIVESTEEE LERSEMEER. ARE
UERA T B E S 2 FNEIA— 204 2H Ak Y I Eo R 2 BY
HEBESIEEREUERIMR, FEII™ERIHEESUE
R ESZEILEFEESHNECEM. EFX—
M, B8 T7EH Floyd EENELZEKERS
MGM-Floyd 5@& 7 RIREFEE SPFA BiEfELS
EKkfi#es MGM-SPFA, FastSPFA 2. BTG

Phase 0:Initial Matching Phase 1: Optimize matchings from G5 to others

G &
ROPISCS T3, ¥y 088 With To,XiohaelD 7S] RepIace X, X, 0T Wit X, X 083}

Final matchings

Phase 2: Optimize matchings via G5

B3 MGM-SPFA LRIz
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category | Hungarian | Floyd-pc  Floyd-uc  Floyd-c \ Spectral [20]  MatchLift [21]  MatchALS [22]  MISM [3]

Car 0.503 0.844 0.840 0.850 0.601 0.665 0.629 0.750

Duck 0.442 0.803 0.800 0.793 0.485 0.554 0.525 0.732
Motorbike 0.317 0.821 0.817 0.843 0.255 0.296 0.310 0.653
Face 0.854 1.000 1.000 1.000 0.927 0.931 0.934 0.937
Winebottle 0.543 0.934 0.930 0.931 0.630 0.700 0.669 0.814
Time (Car) | 1263 | 9377 10.960 14.981 | 1.469 17.695 2,622 3.966

1 AEIELSEEKESEE Willow-Object #iE5%E EAIITEEELAN ILEERERRN

0.91

0.83 ; ; ; 0.82 ; ; + ;
0.82 —e—|MGM-D | 0.81 —e—|MGM-D —&—IMGM-D
——IMGM-R —e—IMGMR s 0g0s| | TETIMOMR N L e—e 3
081 —*—MGM-SPFA g 08 —e—MGM-SPFA " T —&—=MGM-SPFA
08 M—O—FaslSPFA ] —e—FastSPFA —e—FasiSPFA
P CAO-po 079 CAO-po 1 o CAO-pe
Tk o MGM-Floyd B 57 MGM-Floyd g MGM-Floyd ./\
Q Q Q
< 0.77 < < 5
0.89 -’7 V \/ 3
0.76 ' ,{
< 1 7
O.fR 0.885
o7s Car - ot Motorbike | Duck
0.73 0.73 0.88 . . ' !
26 28 30 32 34 36 38 40 26 28 30 32 34 36 38 40 26 28 30 32 34 36 38 40
Arriving Graph Number Arriving Graph Number Arriving Graph Number

4 TR EITEERARESE Willow-Object RSk EAVTTRASRAVET]
HORIRE, KLEETERE. RS S EARA
IR,

A AR ISR by o Lo MGM SPRALRSEIR, JRIEEIER
T, FEVRMEESEREUL, SN, g oo SLERERR S 28, SR,
BURSSHTE TORRNS,; EuraeE oot BRI AEESREIRES
Willow-ObjectClassf1Sub-Romel6k i NESCEIEEE. S, LB SRS RE A TWECR .

NGENRERE, AXIRHRIGEEFEEESEE LA ETEERZ=TEFrHAT IEEE Transactions on
HFNELELI T ENMAEERENMEE, EE&IELT, Pattern Analysis and Machine Intelligence (TPAMI),
MGM-FloydfYZ=E R EEvEseH, B FSOTA, £ B K @ B A : Unifying Offline and Online
SMNAER T RS E R EEREEEENLE, 75 Multi-graph Matching via Finding Shortest Paths
HithE4ew BB &2 E LA KES LURAIBHMESEM  on Supergraph, ZH{EFEREFXR (ARl4), FX
BUEKXK, BEEE10%-20%EF. E&ERH, T (ARE), ™R (BIEUR) , 195%kB LBRBEAE,

MGM-SPFATEELLZEIR B ILE AR RS, M ST R

TR 5t

b sl R RN RS N TR B b KIS BB E% . £ T AL 2 S5 T L
ML o
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RA% BE &%

sk i 2o EERAITE X RS H— BB
5. U RS BRI L EiE
SRR, AT, KA S B,
LI FEAAHERE, Ei, BRSNS TR
ESTEIAR4E AE(Dense Video Captioning){E5511, X
TS TR RO B, 5 RIS
—SEERTAEA, B 1 BT EEREAN—
I, ERIT B — (TS S RS TR
B, SUETHIRIE AR, RS eI
R BB I R X O, SR
RIS — A — S AA,

fedd -\l
e - AN

Bt

W [ ]
E a small group of men are seen running around a basketball
it court playing a game of basketball,

5k B one player moves all around the net holding the ball
+ i and demonstrates how to properly shoot a hoop.

. he bounces the ball around a bit and more shots of the
people playing are shown,

1 BRI TG)
ATHEDBEENMEEX —HARESHORE,
CVPR ActivityNet Workshop M 2017 FFIRIEL: 4
T Dense-Captioning Events in Videos tYE&,
IZPEER R HENBEAFAR, ETF ActivityNet &M
STRIASIREE, 5 20000 MR, FHEMUAE
2 3.7 9 MHEA, ZRERSI T RAESEEXE. Jt
RAZF, FHERFE, SEXE. INIXKFEERIEH

Bei, LURBE. R4k Bill. ZEFATARRS
. FEABAEIZELZE LM 2018 G 2020 FFiZ4k 3
FRIETEE. THEPRNAR(HRHATSEZ—LET
M RFNRI S S T EIA A PR,

E TR AEXS TN IR ISR PR AR S
EXEE. 8%, WRPHAESGARIRY, £F
NHERENSHREELERNER, EESMHMEE
fEE S, X, ETRXCREENTROAESE S,
MYAILAEESENSE AR EREASHE, MEFEEE
R XA A EREX D,

TGN, BANRH TE TR LTSN
MR, B 2 7R 7 iR R BRAENELR. 121
BIRA GRU WMESEESHITEARIERATTIN, BMAN
BI— AT ARSI R RV EFME XAFE, ATRTLA
RIE EXERAKRBDENF M RERITRE. ATE
BRI ASMRNERFER, BAIRMESNRIEEIUR
NEERIRE MRS ERFTNLER, SCIRFERFRAT IR
HHAREY AT LAZE Rl BN B IRIZ.

T HEMHERER, BNRFERTFLR T A E
LT SHEFMEELRIRIIn L, Befl )RR ERIERE,
PRIR ETIIERAIMBAFE. BB LETX. £BLET
M. S ETXXHEFETX, AR ETIREHE
B, SRIRSHIRRRMBEHRXEE, B 3 RRT
LT NRANEIRREREE. SLINERERA,
FA LN EsR AR AR S 38 L T MRS HIRIAR
B RENMRE LIAR T 8, ESHmAERMER
MRS EYERES.
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B 2 ETFiF L TS HaRE

BEEMSEA 9 S EFR ERISE IR fRR
TR, BERNARERAE, BFEEIT
ZIRMESRER. Hla0, EEERRIARSHHEAEN
BERESN, WRZEERIIBERA, MARRMZA
Sk, WETFIREBEERRME, (MRS
EAEAERRER, REXNEHHENAIE EZRAER
SHMSEARLENGEGEE.
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global context
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—| LSTM
target event w3
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target location
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[1] Krishna, Ranjay, Kenji Hata, Frederic Ren, Li Fei-Fei, and Juan Carlos Niebles. "Dense-captioning events in videos."
In Proceedings of the IEEE international conference on computer vision, pp. 706-715. 2017.

[2] Song, Yuging, Shizhe Chen, Yida Zhao, and Qin Jin. "Team RUC_AIM3 Technical Report at Activitynet 2020 Task 2:
Exploring Sequential Events Detection for Dense Video Captioning.” arXiv preprint arXiv:2006.07896 (2020).

[3] Chen, Shizhe, Yuging Song, Yida Zhao, Qin Jin, Zhaoyang Zeng, Bei Liu, Jianlong Fu, and Alexander Hauptmann.
"Activitynet 2019 task 3: Exploring contexts for dense captioning events in videos." arXiv preprint

arXiv:1907.05092 (2019).
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EEl it s SHE=RgISIY (IEEE Conference
on Computer Vision and Pattern Recognition,

CVPR) RitEHMHREIRBINREFARY, 5
ICCV, ECCV FHFRAEMRREREE=ATNS. CVPR
BEIFESNFEANA, EHEMHENZSHEFERR
FARSWHITAA T ERETUHAT A K=, # Google
Scholar &#p#J 2020 FEAERF, LASIE 299 A9 h5
IEEUER A T EReURRIEE. (5B SuEHhRAIRY
Fhfi, Ak, CVPR BEHIKSIKEHASIISS
&, BEHFRZEAFMITWRNZE KRG TPAZR
AN, LIRESTRIA—&AIRRE. B1E. ¥

&, ARRZ.

CVPR 2020 JREF 202056 H 14 HE 19 HF
SEE SR FETEEIS4T, BT COVID-19 #iagfmst
HARZEEEIREA, KF CVPR #EATE% EEMAIY
LT, BT TETESAREFHISAE,

—. EfRtENRESEIVRBISNAI=RR

FEASEDBERIRILNA, FelibEBEHR
ENERMEEYER, FEt CVPR 2020 BURRAT=E
HFEIRWAIAT, RIS SE RIS EEN
SINEMSIN. SWERINEXFE TR ES S
BEE, BIERE. Bh. ICIOHEIURE, (FRETL
SWHIRTRGEN . SWEDTTBIIHREHITIE, FE
M T REMESAIMLLE, LSS AR TR
e BRIENNEN AR TRIEC X ERHI TS
R, EMNREHITRR. BEERIENETHF TR LR
AE, SAIHEE SRCENSSE RIS AWK,

| BB

i

CVPR 2020

SWHNHRNHTERSKR, XATNERNRSS
RETIFEXRIER., MREISNERIERZEAIRTE
T, EXREMRETS2ENEHE. FFREE, ik
RFIKIE T IRIFHISRING R ASRET.

—. IBXMERARR

CVPR 2020 BHIEIT 6656 mBERURME, H
1470 FEIEICHUEI, =79 22%, I CVPR 2018
FHRIEMIEZFRIELMFTE, MSFEITE+EK
CVPR WHRKIEILER. HHXE 335 MIBANIE
oral presentation, oral 2959 5.7%, MNAKESATHRY
HIERE, STFRSEIENEMRERIRHRELS
EENRS, TUSEZICNHNREZS.

IR CVPR 2020 isie X, FEIFE GIEXIE
HREAERI 392%, HCARBERTERES. MK/
MEXE, KEBEAFINEBEANRS, &% —.
Htt BRI ESREE LBREAE. ERKE.
HIAZEE., RTEAFIORALE, RBHETIFR
AU AREE I HERIG T AMBRIRG, Hp e,
WEEE. man. BE. Bill. Y% HP, @k
XS SCIaE=H 62 MIENiE, LNHFHEIAE 34 R
Mk, FEBE. Fio5E 16 MIEeXAik, X&
WRANIENETZEE TN AIHEEEKRRIR
W, EHERBEEER. SHERRIER. RSREY)IZ
INESEX. WRERREE. W, SREFRSN
KNSR, HBIA 70 WICXNE, BE T ESRIA
1, MEGIRE. BafBH. EXDE. BinERE.
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IRER. BigoDEl. AR, &&Mhit. =4ER=. §
ST, REUME. GAN 1 OCR %, 183 KBAEE
E#® %3 (Transfer Learning) . ERxF I
(Representation Learning). #1288 A (Robotics).
=HEIROT. TTREES (Unsupervised Learning)
FEMESES (Self-supervised learning) £,

=. EEEH

&4 CVPR 2020 #iE2 T R EEREEHITIF

BRIE, (12 BIR:RER CEO Staya Nadella SIS
Z=BRSS SVP Charlie Bell, Staya fESHERAERIHIT
BISEILEFIHER, PFE 7XHTENMTK. ATE
BEfRENARRNBESREE, Staya BB T H
CMEIEEEFE, BFFREERFEIHENRIEHR
LR ER CEO IR, 18 "FhelkE—A. &
—BL, AN X EmERERMEXREI TS
NI/ERORE. Staya HFIETIHENATHSH—L
BERA, DIRFRERRSAR, TETIERA
ATWFRTFEHRRE TE LSS, SFTENIRE
£ 3D BETHRNA, TE=flibsigs LaeIRTRA,
EmFESIZHGSE TN, XTFTENARERA
HRRA B, Staya I5H T =155, B84% 4D
Understanding ((4D #f#), Background Matting (&
S=&1#), Holoportation (£28##). 4D HEfRRE
WTENERIRERIG. A, BEafTANEERER, &
SEMERENERZERR MEEHENEIGIRS
FRASEE L, FIEEELNSWNAS,; £EBENEE
HBHN=RESER, AEEHEREBRSMESIIT
SHITAFIREH, tksh, Staya BT ATERERE Tk
KRR M. RAHE. HXERERRE!E. TS,
AlZIHHBEERAESE 7B SRS,

BEE—RNZ, AFE CVPREFEMAINT 84 ZHEA
HENMHZE} Thomas S. Huang (%), =SS
HIREEHEE CVPREEFEENEA, BREEAITE
MARTESE ERIKEAYD, At CV RURBTFEN
FARE=, £ PAMITCHITEZERSH#E, CVPRIRZIT
BENAEHAY Thomas S. Huang 2832, M 2021
FFHAEEMRE CVPR Lifik.
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U, SWRARIENSHGE

RRLWBRM TIFSHAIC, BiIEEIEES
FARMESRBNE. HF, CVPR 2020 BI5fELSXM,
RIEFHEICNI—ETAEA, BISRET 3D M.
RECNSRETEGE—KREER, AIEEaHE
BOANER, SERE (3D). XBESWREEK, X
BB AET 30 R, EEYMARR 3D |
. E5 3D EEGEAREARENEE (NSRE.
REE. BB, XER); HGHERBS, BRI
GRS, ZAaTETNEEGGITTEREER, ZK5
ZEEEERSESBRINA. MANETENRIDSR
HAEEUGHIMNA. FRE. texture EHE, BRITAH
BIiER, B 3D FHE, ZHEES N AR
EHEPIUPA 7T BRI ANE, MYAETRIEARE S
HITERE, KRR EER. SSHITEE,

EEFAIC I HR H— PR S IO/ M S A PEHR
IR, ZITEZITBNERFE RS REHIEEY
Binary Space Partitioning (BSP) HIEk, IzsialiHt
TR LRSS, NMENBELEESRE T
LiBid o iEE> 3D RS RESR . BSP-Net &8
N ERRPNSION, GRINEREE. ETHI=4%
iR, ELCEEREMEIREY, BSP-Net FTARYSIAR
HEKRERD, BHURELF. BiBd BSP-Net i)ll4k
AOEAT USRIV RSO, TRt TR R
ENEIELERISER

o, FEERFAFHN LI ARNSHIEX B
TTiZANTIE. EEPRF AR E DT
ERELUESE FineGymB!, BTG ERBIAE
BTN EXILE, ARFERE S FERAFES IR
TR, BRHEEMEIERERERAY, Bid5]
NINEMERBIETTAVISIRES, NMAIREIRSHEE
g8, ERMIAFESENMESLR=RHEETIEEI
IR S RXAEN=RAVINERDRETNE, ETETIIN
HIFZEERY RPN, ZXHRIGN=EN =TTEXIE)I4575i%,
(15 MLSEEB A EHT ISR RER TSR, FHiR
T 1000 SRRV IMEAYMENEGRS. LB
LRGSR AdderNetl®, fEREZFITUHFFEIMETE
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BRERNMETE, EER/NSETHRZIENTE. &7
EIG EiZ+ SEE XA RERRR, =itT
BEESSTHISIISFEARAMENESEET, F
BB ERYSNSERIMEREIE COCO #uEEE ERIBERTT,
HEBEXREFPLXZE/ERHET Ref-Reasoning #iE
&6, BEELEGHEEGAREERBIENFER
FEN, B— "I ATEEREFRRIATHEERI A
BHESHRSE. 1ZieXENRE T —Mi5RES S8
R, #A T BTSRRI EREDX—a
KERITTERIETRRTRME,
Iit5h, CVPR 2020 b7 T REERENIMTS

(Workshops) S5##8 (Tutorials), j#RAIEHEIE
OIfRENEEES . PUEIREE. BaiRESRS (B
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M- ESHRIERE. BanBHE. XEHTS58E
NARFRETRFNFIZRFE, B TE2ENES
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h. BRESREE

EFRIE=5FH CVPR &EEX, FHAITLIRI,
CVPR HeRESHRE I FRRELIASE TR RR
BHFERIE, EiENETRIEE. TN
BFES (DR, Gl BEXHE) NE—RE, M
EIAEI R R AT ETIRHFATAR. NEXEIE
k&, XWizBHHEEGIE (meta learning,
life-long learning, robust learning) BEXEIRE
T AR LAE DIAYR I,

M Staya I B KFLUKRRIESE DB
AAAI/ICLR/ICASSP ERWATLABH, Z EREHISIN—
HHEBHRESRENRRSAEE, B—HHEBRKA
BE FHASSEFESEE, o, XMoo
EFEiEIEREENX R BRAEERETEAR
ESHERHT. ATENIRRABEAENSH,
BFXF G T R LA SRR S EE .
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[2] Chen, Zhigin, Andrea Tagliasacchi, and Hao Zhang. "BSP-Net: Generating Compact Meshes via Binary Space

Partitioning." IEEE/CVF CVPR 2020.
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I, EREHZNESIERERRS, HRTEE
SRR %. VOQA B— MU iZ2RRISIESES, ©
AN A EFLAR BIRAIR. VQA v2.0 X34
1B RIMEEERENEGIREBERNAE. BTXM

PMEGEEN LB, FrLA VQA SELISRFRRRE
RUHEERIEREIZE, X NIREE T TSR,
BHREANIRER, BAITLIESZIRER( IR
RESSETEMERENEEZRZR L. B 1 F1E 2 55l
FE7RT VQA iEEF VQA v2.0 #URERIERS HIF.

Is the TVon?

How many pets are present?
1

2

What sign is this?
handicap

Is the computer a laptop or a desktop?
lapto

one way desktop

o N ONE [
113 | WAY [

15 fd
S|

& 2 VQA v2.0 Hiiles

0iEEENHBYIE: https://visualga.org/

2. ADE20K &

7r4R: ADE20K #UEER BT IASRMBITRIEIRSE, 1238
1EEEH MITCSAIL FISRAET 2017 A4, HE
2 150 Fp(ASEEY, aTRTFHRRA. BT, 28l &2
YIRRBIFNE X IRRE,

DE20K #iEseayiligrseha 20210 igEHS, ik
g 2000 1EENS, MiA&ESE 3000 EEG. FrE
HEGPRISERSIA TINE, TFESIREAEIRTER
I TER. MTEGTPRINREGIREBEAXIMATY
#IREG . ADE20K PRHYHAIEGEHEDE S 5 MR,
FIRENRE SHIRATIRELAIENAE! 273 1, TEHRER]
EZORERART, BRELUGSIRBWEAESIIGEE,
MREIRIREGER EIRGIZ MBS, EEHIRET
SRS REM BRI TS TR AR, Bl 3 &
7~ § ADE20K HEETRIBRD TR,

3 ADE20K #iEeE

EiEEENE: http://groups.csail.mit.edu/vision/dat
asets/ADE20K/

3. CUB200-2011 #iE&E

B 4 CUB200-2011 &uRes

7rE: CUB200-2011 iEER— M SIRRAIMHIEE
EE, EERTHENESXRBIFAR, EPE BRI
BT PR,

CUB200-2011 #IREES 200 NEKFE, HF5
5994 3Ki)|IEEE FF0 5794 KKE R, SKEGRIR
HTEBFINCER, BRPERNLFIE. KBS
BEHEMER. SKERMETESH 15 PRESPRIEL.
Bk . mE. RIS, 1B, R, sigh 5. M. At
F. B, B BE)NFOMALIR, TEREREMEAIFERE
MARF, BTSIRETNSIHEEIEERE, JH
TG fRRRRO ML, (FRREREATIREHAINISR
i, PREREHEMBHENEREENE—MTEN
XISRERL, BTG R SN SRENRR, F
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NMERERBESIEN LERNNMIR, B 4 BRy  TRASEZNNSEHIOEGRXE, XEEEEE
CUB200-2011 HUREFAIBH IR, AU LRRRE, AR REMNSEITH. B S5 Bx

EEEENPIE http://www.vision.caltech.edu/visipedi
a/CUB-200-2011.html

7 ApolloScape #iEEFE DR EITEIE.

4. ApolloScape #iEE

7r4g: ApolloScape @— MANIEE SRS, &
BTHITEES, —HRFAEYCEIA B MENFIEREREL
EsE, HPBEGRETFHBEETHK, FE 2018 £ 3
B RERFL.

ApolloScape HaEEE1EL) 100K Ef&in, 80k i
FEERIAR N 1000km i AZEHIE. BPRIASMENT
HUEERS 146997 BBMSHENAYERRTR, £8
SRMIREHERNGSER. SEERNBEEOHEE
BFFIFZGRINEN RGB YR, HEIENSEINE
BREE=YR, EHREMESTTRRERRT, ZE0E
SRTRYBEDNBRAGPREWERAFIZEMNGE  gamesivtt http://apolloscape.auto/
AOMTERRRE. BAME A ESIEREHIFEIEIRE,

BT A, FW, g (FS%, mRERENE

5 ApolloScape #Ess

HERZ FR

T BRF

WL, RIEHRTRZEME B SHA2E, BHFI7 T ENALN .

HEARIN, KERE T RZERME BSR4 NEE SR TE, e HEREES
BB . B FETT AT EN R S R BRAERAR T .
NANET: http://faculty. dlut. edu. cn/Xin Fan/zh CN/index. htm
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¥ iScience-2020,

18X : Songtao Guo, Pengfei Xu, Qiguang Miao,
Guofan Shao, Colin A Chapman, Xiaojiang
Chen, Gang He, Dingyi Fang, He Zhang, Yewen
Sun, Zhihui  Shi,
Identification of Individual Primates with Deep

Baoguo Li. Automatic
Learning Techniques, iScience, vol. 23, no. 8, pp.
1-32, Aug. 2020

MRRBI R T/AFMEESFE. 5
THMERRRISREY, REEN—MATHENHAR
ST MARE. MIAEMELELSK, SIS IRE]
FEEWMRSFHENEN. BE. (EFEHAN
PRCHEHEGNIBED. B, TLHEIMERIEEIRCE)iH
1TMRRE, SEEUERERTTSEIEIERRIR, Kk
MHSHEREREIAT]. BIEMZSEEAAIRE], oAb
2T TG,

1 Tri-Al ZMRBI R FHELRE

IEXEXI MABHRIBENRBIRRE, ’itFH <
BT HHFAIR Al SAREHTEIEEMEN. BERATHRS]

HREFH—Tri-Al(E 1), ZRFE AR R E
SRR NITE, RHIRENRRES ST
HREMREMNEZIEE(E 2), ZIRELEE = MHEHR
BE, DRXEINYESEERHE. EEPRZARXIFISAE
AR SEPETSHHE, SRaba=IBEIHEERETHE
WSMDIRE. Tri-Al RFEE 7 IERIKEMD MRS
{EEE ARCHFHIBH Ta I SDIRBIAN A, SR 73
B MR RS TR BIRIELRER ERRAFAITHEE (B 3).
Tri-Al RFEH—2 BNET 2N RN R
HEMIREI, BEREHERTIMIRMEGRR MRS,
HEZRFZCRERIKER 41 MEREYFFD 4 fhE
SRR (GNE 3)i#HT 7 ERMIRIE, Tri-Al RFEXIA
RERT 19 B9 17 DNRESIFHIFITRBEEX
94.1%, BB¥IRE 31 KB F, RAKRYIES 7o
RO, FRAEAREIRDITRIZ DA,
AN ERFIRMIRORAR G R, B ASTHEFEIR
PSR E TR IR E,
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Object level attention model
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Its identity is NO.X

A 4

Who is it? Partial level attention model
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Significant partial level attention model
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PR R ER S A BN BT XHARTE
AKAMERY NIR-VIS ABGIRB" SRFAE AR IEEE
TPAMI-2020,

18X : Ran He, Jie Cao, Lingxiao Song, Zhenan
Sun, Tieniu Tan. Adversarial Cross-Spectral Face
Completion for NIR-VIS Face Recognition, IEEE
TPAMI, vol. 42, no. 5, pp. 1025-1037, May. 2020

IELLA-A] W(NIR-VIS) RR A RGRBI 25 EIR LT 50
S50 AREGHTICERCRE. BRItSRARIRE!
FiAERIBE WAL INE G SR EBRIAKREG, 2
EBERNARIRBIG AT RENTLIMGES. AT,
BT EEETERNERNEE, TN KEGERT
EENARBGEEREATERN., Eit, ARHT—
METUNRGENARRINEE L, HEEMBRT
NIR-VIS ABZIRBNES ZHF,

G

Input

[

!

e mean UV

:
k2 .
i

Feal data

. 4
01
r L ] Estimation b
|les||
UV loss

Field

The Facial Texture
Map Estimation

(@)

S N b

=

A

SNE 1 Fzx, NIR-VIS NEFR M ERE LAEER
EXI T ZE IELE T2 ARG EUGMIELT MR E BT i,
ROBRES, Hrh, £REREIRMERIENSG, , SURER
ML G FI—NEFRMEMEG, . MA—MNELIIMIA
KER, 6, AT —MIENRATERIMNE(UV)E; G,
ENRENR— N ESTENEHLIEE; 6, MEixX
AL, BEIREER. (b)FrRIZREHBIZET
X435 i R E SEEHR AN 1R R A B RSRARIE AN 2 ]
BATERE., (o) FHI4ERIEFIBISEIS 5 | SAEmMEsLA
— 3T R ERIMEB A RIR R ZE R IS B BRI R
BT,

KESLIOKR, 1ZMENBEBERE D HERIA
B, mEAFTHEESRMARRBIRERE,

GT

Warping Net

Output

D¢

12

reprasentation pair

(e)

Bl 1 NIR-VIS ARAMEMZRAI. () 9ERRRRIBIEERRIIIE, (D) AZREHIFIZS, ()NMRIEFIF=E.
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EF'IJJDt%‘—IZIBAEI’\J "ETREARIREERAN TR S
ITAERB" BHTAERAZRTE IEEE TPAMI-2020,

18X : Hongxing Yu, Ancong Wu, Weishi Zheng.
Unsupervised Person Re-identification by Deep
Asymmetric Metric Embedding, IEEE TPAMI,
vol. 42, no. 4, pp. 956-973, Apr. 2020.

FEEHT AEINRSI(Re-ID)EEFARF, MAKE
TERBNE A EREAENNEER, At
RPNEFEXENTIFEEGRER, XE—EREE LR
H 7 LR AT R, —RRINETAREITAER
AEEERRRIXF RMERIRNER, FEESHIE
MBS BB ARE, XMEAIBENREE
WMANEN T TR ERRPEMHETAFBESER
KA. B, A0GRH T —FETIENARERNILRE
ISR EEF IS TURFER EIREIRE, AFRIFRIERE
EE2RASMENRAFTREANSER RN T B
AORHIE AN, FHAELCER HRH 7 — MR SRRk
EREERANIEIFRE ERRE ML, 18 T —MFHEY
FWTEEMELEH) (DECAMEL), DECAMEL R&iEidss
S—EZENBENHANREEN, Tl ERERIA

T >
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feature network V%
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{ aé _" more compact ®
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{ .‘ z :! ..AA ; optimize fi,.. - e :

i e

G
mE, FEEHBEENAHIBIEEISIERHITIE
BRTAEIRA,

DECAMEL &L 72EINE 1 Fix, iGEiREEk,
BRRRELS B T

1. BREREMESKIRET ABUSIHLE;

2. HFUBRUHETEzEFEEE ERNNAR
%, AtEd—METFRENIFNTREESF S (CAMEL)
REI— MR A EXIFREERE ;

3. BT REBEIMUFFENLTHEERXK,
DECAMEL LA—imZEimiI o VX S IMFIERIA STF
XIFREERE.

4. EAMER, BERAIFNHREETN TS
BRI BRI RIEZ BIROEEES, HTIT AEIRE.

15U, TREEVvMEGIAT, WITABER
DR TROERISIEESR, d (X, X, ) FARARIT SR
X, % ZERNEBES. AXPRY f, B=F2HM:
RERIRE, BUAN—BIENIREIAR —FI5REEF
RE,

AIEAREE 7 MEDESURE b T T KELH,
SCIOERRE, AXERIMNTFEMEEEITAER
BIEARE, H—PRBTANHREEEM M.

U"{xq

Lz distance
(as below)
o Ui'z"xz
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1 DECAMEL B2
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UCSanDiego | S<BIMASE S50
SU Lab REFNFARETAT

ERetERAVEHIT, BE
sar. HEIME. HENERZE. TSAF.

BA% R 52

DRAFZANIARTT EZHEICATEEHAR
BURASAE: (1) ANREGRSATER, LIRk(QR) BE
IEERR O EIEERTT. HARTEENEN

SFRREIMEHARIER, ZBBAR TAEZIRIER T AL
EREHTREIRIEHE,

PHEHIFTESS ImageNetz50S: ShapeNet?!
SABEIREAVE IR TF. FriRHAY RenderForCNNE!
BXERIT BN EKREGRTT AL SRR T 2R
4, B2 TitEN B SREFIMATUEZ ERY
HR, X—EERENCHFRSVFBATEEREFS
5. ATRHAY PointNet* TR EERFI TFEIRIEH
(ERMENEEENREEIEHTHE, EL5=4R
EFIWHRIF IR 2 —,

£ ImageNet"FUEEHIE], HARNEGEIES
BAFRE 100 #5A9 10000 KE ), M ImageNet!!
HE R IE 20000 Fh3EHy 20000000 5K E FH .
ImageNet"#IEEFEAT—RIIEG L. BiFQ
HetkzR, HEFRIUER 7 ABSUEEN FRPREZ 6

NEEM., ImageNet"HUEEMNBIRAMSET
WA R R R ER R R REfEERERAE. AT
RiRX—EME, HEBUFEFIARERE (SRR
AZF, HBREAE) , £F LRSS, R’&5H
IUE TiBIE1E Amazon Mechanical Turk SE&EHHTAR
BRGERERGOIR BN, XBEE—E
IR A H TR EEEIETES.

ATENREZITTENBERZR =AM
MENRE, HREBENEEAZEEHE, &
Leonidas Guibas BIFHNXZFHT, KEHMES
ShapeNetPEURERIRIR TIE, FHEMMKERIEX
DRAEEERE], IRANIGRE T LI T{E. ShapeNetREiz
£85 4000 #2££9 300000 MRERYS TR, FEES
—ME 50000 MEIARRIFE LIREBIEXER

(DEFRERERE) | TUEER (WFRM) | MEER
(FRE, RY) %, ShapeNet? BRIEHFRSWFES
2R, BTEEZHEE, —HRRDT, =HTE
EZMES.
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Part Hierarchy  Part Correspondences
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Y YN YWY CFCVEELEIR



Y

MEMERBRBINEHET»EN. &
RenderForCNNBITEg], RN AFZREFAAEA
TTEURAIREFIRE, RNEHRAREELRIE.
NRFRX—E, HREIFEHSFERHIERTTEN
B FBoERAIE TS ERREIIEUESE, H
RRH—FHErEIARY CNN B EEATFIAMEITHES. %
TiEETIRIATEZRY ShapeNetPEES. WX RHE
BHAERENIE (Domain Randomization) AR, B
7~ 7B IS GRS s A E ESCH R B UE
FRRSRI T, ek 2 R A Ak ASKIaREASII
SGHIE (BEEGSE. BUEIFNAGR) .

& 2: RenderForCNNBIES L EBIZE =

£ PointNetSIRFI TERY, =HEREFIGE—
G =R N =HRENE, HMEZHEERGRSE
(bR IS H TR, (BT =#AREMIE
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REHSFERBFERXITRREAIFEIMELEND, AJLL
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M, FEEIEDRSZE, DR, BHRIENSEIEFE
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R 7
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DREIZHE AT BRI R EEE R & gAY IE
MR EMMEEFINEICSRA. BERARRAEE
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DRYFZBAANRLRH N TR IRAMR IR E L
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BRI EE AR TN EL,

Bl 5: YAEME DRI B mEFI A
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RENERWAEENERIY N, FERRRSME
RIS BT B TP THIIRRE P, B> T
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NEEEBESSHFEIXN, HEERRETIE
ESEFTERGMEMIPRE. ATRRX—FRE, 7
RHRFANREFRIETINSTRIRIGE I T5EM,
LU E R BERME T 2 PRI FY . K&
XFERETREMNERRE, FHERRIKEHRERGE
S FIEERITES. LR, FrRHAVTIEY
TRGENEREB RN DRERIBR AT AR T
SSHWEGES,

Local Alignment Global Alignment
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© Expert's state

min||fyag(sa) — sgll Wasserstein distance

El 8: EFIRETFRIRGEI AN

REFIBCHREIRRES IR THTFREREN
EINAEREBRIMBRYZ RS, MBETIE—RE
FTF R RFNBERIMBERIMRSAREN T E
{EEME T LA S T B FRISERR/IME, B FaILAR
A RRIX R NEREA G, HRBUSERARE—MET
Fisher (EEHEET AN, BB LIEERERIMENZ
KigE, WelLWEA—FEMIIENLTEE, Aili—
MNE—HUEZBRXFNERE. XY FRHREAE, #1T
Tiztee B ERIERIS S 1T, F1E CIFAR-10 5 CIFAR-
100 XS E LR EEMTIH1TSCI0SGIE,

HxRTimE 3: HlarAF

KUK, BIEsEEESA—BER N =S
NARERIEK, ATIHIES, EEYIREREAME
. BEERIRTIHIRLAR AT RAEZI B SEA B8 ARIREEHAIA
IBRRUARH. BRI ALEIME—RR(GHELL
FRIRRD R, WEE—ENEK, EELERERE
NEK. Eit, HRBUZEANNSEZRT SAPIEN

(https://sapien.ucsd.edu/publication) 3], — Mg,
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(PEEMERYESENE, SAPIENUSIHFREYIRSEE AT

22 HE

nESEIIRLEN KT EMERIR S, 5548 SAPIENUSIETA
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Bl RFHTFHRSS, SAPIENISIhER ST PhysX 4183 |8
5 ROS #=#EO, FELINEEETHFERNERE
SCHES AR FRER. BREUZEBAIAJ SAPIEN3YA
BEINEX FHEH B AR SINE R B SLH Eahi&EsE
FIEFFENRN, HHEETENIRLARTIEEAL
XaTLALAL A EREHEEF A .
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BRIV ERREENTTE, KBRS 7 HalEE ST
ENRRINER, SAGUAERT BN G RHIMEBEESH T
a5, FHERTEHIRERER T ERNATESE
MEzR, AT /RmREFIEBFRIFRZHIERE.
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REFITTEEARBUS TIRARHRE, BHEITEEM
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