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RERE, SFEMEREAIRK. RO RRRFERITTRE,
RFEIEBHBIEISAZERIARTIE. &5, T
B = MEEREERH T, (1) TT)lgs: XI7T)l
REH TN, FEEIBEERRIMERSE (2) T

Wizt : ol £, X3l EFERRR S E AT ~ . Al ‘
TREH (3) XTTFITTU AR HATIN, XY - = =~V Lr(0}; Dinse) )i W
= \VeLr(! ;D3
USRS EH TR E REE . T ~EE e | GREION  REEEEE -
=] — $=sone meta-gradient flow 93
3 Fﬁm" — final update direction
. — i — i 0' =0 —VoLs(0; Dmtr)
ATIIESEAGTNE, TR TR -
AOMRKEY, W3R 1 Fvs. — N 2ERMIE EDEA. 3E
MAL IWHA, BINEA) MY GFR-R; B—12
E%i%%in”iittm\iy GFR-VI HE?&J\&;‘EBﬁiﬁE 1 mEE\'HE Protocol Method FAR=1% FAI::{)(;%% FAR=0.01% Rank-1 (%)
G, ENA, BARERIEIRE)IGPERAN, B BieeAsk 941 803 3 i
. Base-FT md. 62.5 39 21.05 393
TR EZ S, Bdk 2 FIUEY, BidTs Quiiay BuCFTmpDN  E @9 sz s
S, AT TR IES S RO RS T BTH pmer i %1 w6
MH-ab Base-Agg 90.5 74.8 56.3 74
Ii‘tﬁb:» GERATE Base-FT md. 26.2 109 35 21
" Base-FT imp. [34]  78.7 56.6 36.45 57.9
(African) MLDG [17] 91.9 748 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 78.08 59.41 76.28
Caveasian | g SeisL, SE  gE g5 55
I As_lan Indian (Asian) MLDG [17] 9229 7828 60.3 76.68
African MFR (Ours) 93.49 80.7 62.56 78.68
Caucasian Base 96.6 89.6 78.6 86.6
i i . 97 88.1 79.1 86.8
I lAn ‘Silizr; i GFRRIV. BaBs&:»eF?fngd. 61.1 36.2 18.9 36.7
GFR-R . (Caucasian) Base-FT imp.\[ 34] 91.5 782 63.4 76.8
C / { ] : :
- r. Asian MFR(Ous) 982 925  8i1 85
Indian
Asian GFR-V VR (%) Rank-1 (%)
v African Caucasian (MeGlass) FAR=0.01% FAR=0.001% FAR=0.0001%
Indian Base 85.92 71.96 53.5 97.6
Base-Agg 86.77 73.5 54.96 97.69
Caucasian CACD-VS MLDG [172] 85.54 69.23 49.32 97.81
: - Face Syn. [11] 90.14 80.32 66.92 96.73
GFR-V : f:::::n CASI}‘\\AS:;I};}S 20 MFR (Ours) 90.79 80.86 66.15 98.57
Indian MeGlass
Public-IvS 7 2 GFR-R B8 AFRIEMYAN GFR-V B i &SR

] b i RN
& 1 GFR-R BAFRURK YN GFR-V BEIEEH MY FATZ BV

SE

[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 212220,
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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WKICES. EaEEE RS R ITTEN R AR —
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SHENHZ N ENTRZ BN R, HTELE
MR — RIS ER —MIEIRIAE (Lawler's
Quadratic Assignment Programming), JXE&4IERR
79 NP AR, mET_E AR HAYZEILER N
BEINEZ, WEBEKX, EICEMRIIZHBERHR

Car Motorbike Duck

1 Willow Obiject #i#EE& _E Flovd 75iA&PLECRIER
NP YERA SRR EH 5.
nHE, EFEE NSREREMCE LS INZER
Fedils, FREEZINREIE SELKISELAEUHEUS
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v
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L Wewslnig son besieid. |
Iteration 5: Optimize matchings via G5 Final matchings

G,
Reptace X404 XX, X,0030)
Iteration 2: Optimize matchings via G,

B2 MGM-Floyd Ei&imiE
THEHIER. 1Z5 AB BRI Bk R Z E
ILECae, BIdE R ENESRIREEN=E
ILfe, BTEERMAESIE, BENAR G S
ILECHIE, BERNARTMANEZ [BRITES, 182300
HASH MBS TEEE LEREMNRRE. HRE
UEBR T AR E S 2 MBI — 24 2 A A I EL R E &
HEESIEEREUBURIMR, FBIEaEECIE
RN E A5 ZERFEESNECEM, EFX—
M, MATHZH Floyd AN E% S E KRS
MGM-Floyd S5g& 7 RIREREEE SPFA EIARTELS
Ekf#EE MGM-SPFA, FastSPFA ##2H, 8T IE

Phase 0:Initial Phase 1: Optimi: ings from G5 to others

Phase 2: Optimize matchings via Gs
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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) | 1.263 | 9.377 10.960 14.981 \ 1.469 17.695 2.622 3.966

0.82 .

082} —e—IMGM-D | o —e—IMGM-D
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081 —*—MGM-SPFA o 08 —e—MGM-SPFA|"_*
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%4—/ CAO-pc 079 1
§ 0.79 g’ MGM-Floyd § i
5 078 1 5
3] 8 077
< 077 <
076 /_m 076
~
075 . BizSh
074 / Car 1 074
[

x 1 FEE&SEICESKESEE Willow-Object #iE5E AR E LR PLELEE AR
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091
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0.905

o
©
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0.895

Accuracy

0.73 0.73
26 28 30 32 34 36 38 40 26 28 30 32

Arriving Graph Number

Arriving Graph Number

34 36 38 40 26 28 30 32 34 36 38 40
Arriving Graph Number
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LIRSS, Fit, SR SFHAE TR
SESTHHALERL(Dense Video Captioning){E&11, iX
TS TR AR EE, FH SIS
SRR, B 1 BT SEREAN—
Tl BRI B — (S SRR TR
B, HUET SIS SRR, oS
R BB I X A, S
RIS — A — TS AA,

Kad ﬁ\ 2
?’A’.i‘i! ’ g+ ¥, 3 >

B
Ky

B a small group of men are seen running around a basketball
court playing a game of basketball,
Wi
sk one player moves all around the net holding the ball
im and demonstrates how to properly shoot a hoop.
he bounces the ball around a bit and more shots of the
people playing are shown,

E 1 BEIREARA
AT HENEBEINRERX—HARESHRE,
CVPR ActivityNet Workshop M 2017 F-FiaiZEs: 4
=517 Dense-Captioning Events in Videos LVE,
ZPURERREMBEAFALN, ETF ActivityNet ZE&A
SRR, HA 20000 MU, FEEMRE
B 3.7 95 MHEA, ZRERS| T RAEMEEAE. It
FAZE, FEAE. EEXE. IMIXZEFERINE

i, LURBE. R4k, Bill. ZEFNEHRRS
M. FAIZRAFEZELZ LA 2018 FF) 2020 FiFEsk 3
FRIETEE. THERNAR(HRHATSEZ—LET
MREANR R ESS T mIAAE PR,

ETRRAEXS TN IR ISR R A R S
EXEE. 8% WRPHAESGARRY, £TF
NHERENSHERELERNER, EESMHEXE
fRENE BUX, L TFREEHNTEOARSE M,
MYAILAESIENE S R REASHEL, MEEEE
B A EAEREX DM,

TGN, BANRH TETRF LIRS MH
SRR, B 2 R 7 AR R BRI AEELR, 1%
BISKF GRU MEZEZHITSARIERETTN, AN
BI— S FEE RIS R ERRO EANE )AFE, MTaILA
B EER AR ERSERERIITRME. ATE
BRFRSHINERFER, FIIREMEIERLR
MEERIRYSSRIIEIRTRNEER, SEIOLERERIATA IR
HAGRE AT LA Rl B INERRRY S F R IR,

XITFSEHEREMN, BNRFERIIR TR E
LETSFERIEEIRISIIEE, (R ETRICEEE,
PRIR LI UERAIMEAHE. B LT, 2BLET
X, B LEFMaFETX, AR E TGRSR
B, DRRSHIRREFISMARXIER, B3 R T
ETRNRANEHIRTIREREE. SLINGERRA, 7
A E T OER RO AHEA B 38 L T RIS SRR
BEREMMRE DIARIRGT 1, A ERIER
MR L EIYERE.
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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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FASWHITFAATE TR A K2, 7 Google
Scholar &l 2020 FFAFEFH , LARIE 299 #Y h5
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Fhfu. Eit, CVPR BFEIRSIREHARISS
&, HPARZFARMIWRNZENIKF. TPATH
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CVPR 2020 JREEF 202056 H 14 HE 19 HF
SEE SR FETEEI4T, BT COVID-19 #afmst
HRZMEEEIREA, KE CVPR #EhTE% FEMAIY
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EASEDEERIRILNA . el BEH R
ENERMEIRL, Eitk CVPR 2020 EIXRAT=E
HFEMSNATS, IHERSRISSE BT EEN
SIEUSY. SWERINEXFETEESSI A
RUREL, SIERE. BhR. ICSCHEIURSE, (F/9REM
SRR SWEDTTEIEHETE, FE
M T EISIWEIRLE, DS ARBITRRRIRAR
it ERICMAYE T MR IR SRR S £ TS
K, ENR LR TRER. BERIENETHFTRRE LR
A, SATHEE SRSEN S B BISANIREE:

CVPR 2020

Bl WA

SWHARNHITERSRMR, XAFANXPNES
RETIEERER., RREISWIERIELZERIEHR
T, BRAREMRETSSENEHE. EFREE, ik
RFIRE T IRIFRIS 2GR R RE.

—. I RAER

CVPR 2020 SHIZEIT 6656 maExdsts, He
1470 RS, B9 22%, M CVPR 2018
FHECMIESZFRELMETE, MSFEITIETEX
CVPR SRR, HHNE 335 HIEXANiE
oral presentation, oral R£J4 5.7%, MAKSATHH
HIERE, SFASEKEINEIMAERIRREHELE
EENRS, TUEEZIENNREZS.

AR CVPR 2020 RieXH, FEFEEHIEXIE
FERAERY 39.2%, GtbAFBERYES. MNAZF/
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IRER. BigoDEl. AR, &Mt =48ER=. §
ST, fREUME. GAN #1 OCR &, 183 KHAIEE
E#® %3 (Transfer Learning) . E R F I
(Representation Learning). #188A (Robotics).
=HEIRDOT. ToEES (Unsupervised Learning)
FBMESES (Self-supervised learning) £,

=. EEH

S CVPR 2020 EiBE| 7 {UEEREHITIF

E, 15 BI27RER CEO Staya Nadella 55
Z=fgR%% SVP Charlie Bell, Staya ZESHERATIRIHT
BIREILEFIHER, PE TXHTENMT. ATE
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CMEIEEEHE, BFREERFIHENRIEHR
LR ER CEO IEHA, 18 "FhelkE—A. &
—BL, AN X EmERERMEXREI TS
NIEAMRE. Staya A TIHENATHSH—L
BN, URFREENRRAR, BN
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£ 3D BETHRNA, Eaflibsigs La9eIFTRA,
ERFESIZHGR TN, XTFTENARERA
HARRAERA, Staya IsH T =4 =75, 84E 4D
Understanding ((4D 12f#), Background Matting (&
&), Holoportation (£5k#%). 4D IEf#RE
WTEVIERRIRERMG. A, BEaTANEERER, &
SEMEBEAERZERR MEEHENEIGIRS
FERASEE L, FIEEEINSNAS; £5BHNEE
BUNERESER, FEEHEREBASMESIIE
SHITARFIRYEH, tksh, Staya IR AT ERERE R
A E R, M. (X ERERRSE. TUALE.

(EE—EME, AF CVPR {FEMEIRT 84 BHEA
HENMHZ} Thomas S. Huang (ERE%5), =SS
FIREE(IEE CVPRIZEFEFEIEA, BERAITE
MANTESE ERIKSBAYD, %A CV RIFBTFEN
FARIE, 2 PAMITCHUTZRAMHE, CVPRIRIZIT
EHMHATHAY Thomas S. Huang 2832, M 2021
FFHASEE CVPR Lifik.
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SGathbE, ZAaTETFNEEGGITHHREER, Z22£75
FEEFERESRNA. MAXETBENRIDESHR
MEETEEIERRIMNA. RE. texture SHE, BRIAE
BiEY, =9 3D HE, ARSI AR
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HITER, FOREER. SSHITEE,

EREFAIC PR H MR Z IR S A R AT
AU, ZTIEZITET B Z 2 T E R
Binary Space Partitioning (BSP) HIig%k, XJ=iali
ITBIFASLEREOE, NMENBELREEFRE T
LB oS> 3D AAREEESRR. BSP-Net &8
NENRDNSIORN, GRINERE TR, BEXTHI=4
YK, HELCEERENEER, BSP-Net FrBRIZIO
HEKNERLD, BIREY. HiEd BSP-Net i)ll%k
AIETRT USRI AT B ST, FoRit TR R
AYSHERMEALIE,

o, KEERFAFRN T FHNSRIEN 1R
TTZANTE. EEPRF AR E DT
RIS REHURSE FineGymB!, BISIIEINFRAITSIE
TSI, ARRBRIEN FERAFIESS R
T3, BRI FIERAY, Bid5]
NSRBI ATIERES, NTAIBERR SRR T
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HTITERERE, GEOtEhORAREBRNT F. SESES
RREMITETE, EERNEHETRANNS. 57 EE =t CYPR ST, BT LI
EIG BTN NRORETE, BT bR e b TR A B 8 TS
ERBERMHATL SRR, € grrayTir, @ERmRIEE, SIS
BEMEUENOMAE COCO IR EAIIIRR . s (oo i YRR M fie AT
EERFIFIAFAIHRN T Ref-Reasoning $E ey { sz masmsrmmitmagia, WELERT
%0, OARNEGHRETRIEESROEEEN 2 s AmmEasE (mets learming.
Fx, BN IRTAAMGERARERIAI, 0 T et learming) R LR
BESHIEE. MICXEIRBLT —BRESISOE Lo e e
IR, 1R T BT AN B X — e
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AR T RIFRIZEITRFE, B2 T2EIES
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