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Abstract: Traditional target tracking algorithms rely on a single template update method, wihich fails to handle severe
deformation and occlusion, thus limiting their adaptability in challenging scenarios. Therefore, we propose an object
tracking method based on spatial inhibition and trajectory association optimization. First, the improved ResNet-50
network is used in the feature extraction part of the algorithm. Spatial inhibition attention (SIA) is introduced. By using
an energy function, the weight allocation of neurons exhibiting spatial inhibition is optimized to enhance attention to
target features. Then, a selective query recall (SQR) strategy is added. The training focuses on the later stages of
Transformer training to avoid a lack of training focus in the decoder and prevent cascading errors in the multi-layer
decoding sequence. Furthermore, we construct a long-short-trajectory (LST) framework, and introduce a degree of
trajectory correlation (DTC). Based on the traditional template update algorithm, a DTC prediction head is proposed.
The global trajectory association is modeled through the minimum cost flow (MCF) algorithm, and the continuous
quadratic programming constraints are used for back-propagation to update the trajectory reference template. Finally,
the proposed method is experimentally evaluated on public datasets such as GOT-10k, LaSOT, TrackingNet, NfS30,
UAV123, and OTB100, and the results verify its effectiveness.
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Hr: Q =~I, TRBEAHRE, Hy > 0. X (17) Hbs
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1.4 BEREH

BT th BRI K ) 2 25 B L K W 5 5 4
B J 0 2 AR R 05 2 5 AR . b KIS %
R W UR M 2, 5 31 2 25 BRI 0328 2 25 BEAR 43
3 1 ToU T L A1 DTC F5 Sk % 36 745 & R 1
o B BTSN

XF F i ToU T Sk 753 21 9 35000 45 R iou,, 4
iou, KT B {H iow, N, 25 8 56 37 i 1 2 %5 22 A7 ith, 18]
fliiou, I B 2% ATOM"™ ({1525, Hliou, = 0.75.
B %EF ToU T S 45 21 (¥ F5000 45 Fiou, 10 5, 43
SRR R RN, X5 A5 2 B A7 AT TE BT

iou, > iou,. (20)

Xt F DTC Tk 5 30 &, 448 22 W 4k 5%
EFE P dte, KT B{HE dtc, I, U % f& 3 H i 5 %
A, d % BRE BT SEES nT UK B, Hdte, =
0.9 2> BUASH G (1 BRIEE 45 S, B 4386 2 40 R 2% R,
FIT 2t SR0o0e S 2R 228 SR A7 M AT B

dtc, > dtc,. (21)

WEE S % A BN 3 W, Pl 5% 2%
U258 A 30 . Y E A7 W A7, X TR S %
CRAFIIN 5, B BT 8] 55 7 (1) — i S 5 Wi 5l Bk, DAL AR
EZ AT T AR 22 W] SR AL OB R IE S 55
Xt F ]I 5 B AT =, WP dec (B 139 (i —
15 2 WU B, DA A3 1% G A7 0t P9 BT A2 T 3 2% i
5 R AR RS KRR FE M S5 H A 30 (1) B SEHIE.
2 SERST
2.1 ELREESHT

A3 S2 56 fE NVIDIA RTX 3090 GPU | #f 47,
R UK B A A 525.125.06, #EAE R 4N 64 L
Ubuntu 20.04, CUDA x4~ 11.3, {1 Python 3.8.18
A1 PyTorch 1.7.1 SEHL. AR iE B R i3z A1, Sk H
TrackingNet'”'. COCO"", GOT-10k"" #I LaSOT""
KRB 47U 45, £ GOT-10k. NfS30. OTB100"",
UAV123"" LaSOT I TrackingNet 3£ 6 %44 |-
HEAT AR, AN R i 52 1% T H bR AR A48 %
X 45k AR B, I8 L 4 9 232 0 8 O 320 < 32018 3%,
SR FAH R) PR 3 BY 2. bR TN (¥ 453 2% B i
FHETIMNAE 5 EAE 8] ) GloU 52k F1 L1452k 4H 45Kk
X, B H N\ ow = 2, Ay = 5. ToU FJIIAI DTC il
TR 2% L2453 9% 52 S0, A T00I Sk 45 2K B 250110
ZHT NN N T A, BUE N 2. BEAS U0 R o) 45
MEFEBUE . Transformer #53F1 Head LI 2% 500
A~ epoch, VI ZREUHE (1 B /N BT B 1 5K K T2 5 i
3 kIS H W, 30 SKELE S HWURT 1 5K 48 R i

Ji%, HAGIAZ W 3 R Eiou, = 0.75, LUk SH
H R e dtc, = 0.9. FAMLICRFE 32 4R/,
/™ epoch KA 60000 2H f /N 51T f A AdamW
TR ES X2 AT AR AL, BUBE IR EON 107, F 5%
TE5S 400 /> epoch J& R & 10 1%,
2.2 VHRRSERY

JNIGAIE STA A5, SQR Helg Al LST HELL 145 2L
PE, £ GOT-10k b0 & A5 He 15 TH AN [F A5 H ) 9 i s
5, LR A RN 1 Fiow, Hb N RoRE AR
HI 32 1 ] AL, S BT T 5 1 4 SR = AR AN R R
AR AE .

®1 A RIERIERASCI

S LST SIA SQR AO SRy.5 SRz

— — 0.684 0.789 0.591

1 —

2 V — — 0.692 0.806 0.616
3 v v — 0.716 0.821 0.645
4 \ \ \ 0.736 0.845 0.679

AR DTC TR Sk A A [7] B AE X 1 BE (1521,
7E GOT-10k Hoff 4 _Loxh AN [F] BB vt S2 56, 45 R BA
AO ENPF R IR, SEIR T OLINER 2 .

=2 DTC HEDH

DTCHI{E  0.600 0.700 0.750 0.800 0.850 0.900  0.950

AO 0.685 0.689 0.687 0.689 0.688 0.692 0.687

F% 2 A 0L, EiZ A SR04 RI{E N 0.900
AO HIX B | e mfl, R ZBIE N EE A3 &
FEMERE, FIUL, BT LIRS 0.900 1E28 DTC Fil
Sk BE H A d e,

N T HREFE SIA HERZE BottleNeck-SIA H 47 B
X BE A R R, A S BT 4 4% L SR A AR
Got-10k £dfi 45 FREATIEAS. SEU0 o BITE LN A B 4
N\ SIA #ER: 1) BottleNeck 7 ZHL 5 1 M1 x 145
JRZ W 2) 3 x 3BEZAT; 3) 5 241 x 1EH)Z
ZHL B 2N IBREZ G, SLRE Rk
3 PR,

#=3  SIA REBRAME S

& AO SRo.s SRy.zs
1 0.689 0.803 0.602
2 0.693 0.809 0.622
3 0.716 0.821 0.645
4 0.704 0.810 0.632

AT 3 SIS 45 IR AT LU Y, Y SIA Biduid
FALE 3, BIZE 2 M1 x 1BRZEZ I, AO 5 SR+
B0 T HARA B &5 58, R B B A7 B X T
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JE ERRFAE SR B A BE T AL, S 1 Ly FRER R ROR.

NI SQR HLHLLE AN [F] fif i J2 K 1) 1k RE 2
5, 0 H vt 3 LS8, o Bl SR ARAS )R8 1. 2 N
30, FRIITEREZ ¢, 4 RUNEK 4 k.

%4  SQR FREEARES

=544 AO SRy SRo.7s
1 0.716 0.821 0.645
2 0.724 0.829 0.654
3 0.736 0.845 0.679

2 4 5256 %0 v] WL, SQR Xt F K 2 At 4% H
AIEFAEH, MEdREREEESREER, YiE
T2 AR 3R I 7= A 1R 6 1R 200, I S5 A A A
AR I B, B BN FE A LD 2.

23 XTHSRE

N HE— 25 B0 AIF BT B ARV ) R R I R, K BT
HH B AN g S 1 ) H bR BR R B 7E GOT-10k
NfS30. OTB100. UAV123. LaSOT # TrackingNet £
6 MR AR b5 2 BUR AT T L SR
2.3.1 GOT-10k ZEHEPEAL

GOT-10k 7& —~% Ay H B AR FRER B TE B KR
L A HHE 4. F P 32 tH 7k 5 GRML Video.
OSTrack. SparseTT.
AiATrack, CSWinTT 3t 8 INE ML HELE GOT-10k £
PR BT XL, SREe A Rk 5 Fis.

MixFormer. SwinTrack.

£R5 GOT-10k HIBEEEXIEL

SRR AO SRq.s SRo.7
GRM 0.734 0.829 0.704
Video 0.729 0.819 0.698
OSTrack 0.737 0.832 0.708
MixFormer 0.707 0.800 0.678
SparseTT 0.693 0.791 0.638
SwinTrack 0.694 0.780 0.643
AiATrack 0.696 0.800 0.632
CSWinTT 0.694 0.789 0.654
ours 0.736 0.845 0.679

M3 5 aln: BTl i SVAE 5 & 4 L B s
B B 5t Ee b, E SR, E I EAS T BRI 0 B A
AO [ 1¥ 5 15 4y & =1 i) OSTrack M 25 0.1%, ifi 1£
SRy.75 % OSTrack 1% 2.9%, iX & KA GRM % A&
£ F-2f Transformer ZEABEAT BT, 1 VIT 4544
MW EEE IR IS G R, HIE SRR
BT K5, BT AR I DTC Bk )5, 32
T T WS SESE, SR T H bR ZL AR B RRAR
A KB A 9] &R, AH BT OSTrack 7E SR, 5 E A W
BARHA.

2.3.2 TrackingNet Z=HETPAL

TrackingNet & & NEF 4T 437 5 F 1 B ARERER
R Bt . & 6 AT 5570l 5 STARK-
ST50. DTT. TrSiam. TransT 1 SiamAttn 55 £ it 5
JAAE TrackingNet Wl 0EE FATIINCZE H. HEE 6 AT LA
RIL, P SE AR H T AR S A — E a4
7.

%6 TrackingNet HIBEE LT

SEARR AUC Fro P
STARK-ST50 0.813 0.861 0.781
DTT 0.796 0.850 0.789
TransT 0.814 0.867 0.803
TrSiam 0.781 0.829 0.727
SiamAttn 0.752 0.817 —
ours 0.830 0.879 0.805

233 /MABEIREEAEIPMY

R SR AE NES30. OTB100 F1 UAV123 3
3NN LB B £ |5 SiamRPN + +. SeqTrack.
STARK-ST50. TransT Al PrDiMP50 3t 5 4™ % 4 i
() H bR IR g SRR 3R AT 0 EL S 56, 9206 4% R an 2k 7 P
7.

7 NfS30. OTB100 5 UAV123 #IBEE LT

B4R NfS30 OTB100 UAV123
SiamRPN + + 50.2 69.6 61.3
SeqTrack — 68.3 68.5
STARK-ST50 65.2 68.5 69.1
TransT 65.7 69.4 69.1
PrDiMP50 63.5 69.6 68.0
ours 68.2 69.7 68.9

B3 7 Argn, e AR TE Bk 3 A R4
EORE B FE R R TR R — 2 Mg 7,
BEARTE UAVI23 £ 45 4 E A% T STARK-STS0 5
TransT 1% 0.2, {H&, 7€ NfS30 Al OTB100 %4/ 4
Firie th BRI IR B 1AL KT, A R R R
UAV 123 156 ANURFLAE M B 48, B e R
A /N ; STARK-STSO0 Al i & 40 FE R4y S B
R B 1 40 R (R RAE B SRS THA 5 18015 TransT
VUM FH 28 S 7 2 ik e 7, %5 T UAV123 $idli 4
RIS L.

2.3.4 LaSOT ZAEPRAY

LaSOT & vHE AL b Sk & o H bR BRERAT 55
W TE R I T i 4. T 4 M I HE RV 40 01
5 CSWinTT. SiamTPN. DiMP. SiamFC + +, LTMU.
GlobalTrack. SiamGTA. ATOM. SiamMask Fl
GFSDCF 3t 12 M4 #UEELE LaSOT Ml £E AN [H]



P
F1H MREIE 5 A T 238 IH 5 Hud K IR 6 B ARSIz H ok 173
Precision plots of OPE- Precision plots of OPE- Precision plots of OPE-
Aspect Ration Change(249) Low Resolution(141) Out-of-View(104)
0.8 — 0.8 0.8
— —
/ _— = I
0.6 — 0.6/ — 0.6 /’ ——
Z = | = T ——— | = = _——
o 0.4 o 0.4 / o 0.4 —
2 o o _—
a — 10.692] ours [0.502] SiamGAT a — [0.713] CSWinTT [0.531] SiamFC ++ ~ — [0.687] CSWinTT [0.489] LTMU
— [0.690] CSWinTT ~— [0.501] LTMU — [0.698] ours — [0.516] ATOM — [0.674] ours — [0.465] SiamGAT
0.2 F|— [0.550] SiamTPN [0.471] ATOM 0.2 F|— [0.578] SiamTPN [0.506] SiamGAT 0.2 F|— [0.521] SiamTPN [0.410] ATOM
— [0.539] DiMP — [0.460] SiamRPN ++ — [0.563] DiMP — [0.455] SiamRPN ++ — [0.519] GlobalTrack — [0.406] SiamRPN ++
— [0.532] SiamFC ++ — [0.440] SiamMask — [0.555] LTMU — [0.426] SiamMask | — [0.497] SiamFC ++ — [0.385] SiamMask
0 [0-511] GlobalTrack — [0.339] GFSDCF 0 [0.540] GlobalTrack — [0.395] GFSDCF 0 [0-490] DiMP — [0.292] GFSDCF
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Location error threshold Location error threshold Location error threshold
(a) OPE-Aspect Ration Change (b) OPE-Low Resolution (c) OPE-Out-of-View
Precision plots of OPE- Precision plots of OPE- Precision plots of OPE-
Fast Motion(53) Full Occlusion(118) Scale Variation(273)
0.8 0.8 0.8 '
BRI —
— — -
. 0.6 — 1 _ 06 = ___——= .06 =
s / __— e —--] 5 l/ ———— b —
z —— Rz —— —— | =@ —
3 04 3 04 7 — s 04 a
6: — [0.641]1CSWinTT [0.460] ATOM S: — [0.667] CSWinTT [0.459] SiamFC ++ Q;: — [0.708] ours 0.528] LTMU
—— [0.634] ours — [0.432] SiamFC ++ —~ [0.638] ours — [0.451]ATOM — [0.704] CSWinTT ~ — [0.525] GlobalTrack
0.2 F|— [0.523] DimP [0.398] SiamGAT 0.2 F|— [0.526] SiamTPN [0.448] SiamGAT 0.2 F|— [0.572] SiamTPN 0.490] SiamRPN ++
— [0.522] SiamTPN  — [0.341] SiamRPN ++ — [0.518] DiMP — [0.397] SiamRPN ++ — [0.559] DiMP — [0.489] ATOM
— [0.484] LTMU — [0.335] SiamMask — [0.492] LTMU — [0.361] SiamMask — [0.554] SiamFC ++ — [0.464] SiamMask
0 [0460] GIDbaIITrack —_— [0 333] GFISDCF 0 [0.4I86] G](yba]leck —_— I[(].306] GFISDCF 0 [O.SIBO] SiamGIAT — | 0.366] GFISDCF
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Location error threshold Location error threshold Location error threshold
(d) OPE-Fast Motion (e) OPE-Full Occlusion (f) OPE-Scale Variation
Precision plots of OPE- Precision plots of OPE- Precision plots of OPE-
Viewpoint Change(33) Background Clutter(100) Rotation(175)
0.8 0.8 0.8
/;/”/ — —
— —1 e
0.6 7 — 0.6 ] 0.6 S 4;—"‘;
-
o U —— 1 o U = o U / ———
E | o —— & I sy ——=u
2 0.4 / 5 0.4 /% 5 0.4
& — [0.763] CSWinTT [0.534] GlobalTrack | &~ — 10.619] ours [0.470] SiamGAT & —10.707] ours [0.515] GlobalTrack
= [0.715] ours — [0.498] SiamGAT — [0.604] CSWinTT ~ — [0.454] SiamRPN ++ — [0.700] CSWinTT ~ — [0.498] LTMU
0.2 F|— [0.611] SiamTPN [0.454] ATOM 0.2 || = [0.528] SiamTPN [0.446] GlobalTrack 0.2 F|— [0.557] SiamFC ++ [0.484] SiamRPN ++
— [0.599] DiMP — [0.440] SiamRPN ++ — [0.507] DiMP — [0.445] ATOM — [0.552] SiamTPN  — [0.463] SiamMask
— [0.554] SiamFC ++ — [0.431] SiamMask — [0.476] SiamFC ++ — [0.424] SiamMask — [0.537] DiMP — [0.460] ATOM
0 [().5|43] LTMUI —_ [0 391] GFISI)CF 0 [0,4I75] LTMUI —_ I[(),356] GFISDCF 0 [0,5;27] SiamGIAT —_ I[0.345] GFISDCF
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Location error threshold Location error threshold Location error threshold
(g) OPE-Viewpoint Change (h) OPE-Background Clutter (i) OPE-Rotation
Precision plots of OPE- Precision plots of OPE- Precision plots of OPE on
Partial Occlusion(187) Illumination Variation(47) LaSOT Testing Set
0.8 0.8 — 0.8
— — /‘_———
= —
- 0.6 = _ s y = - 0.6 =y
g / 2; — ——— g . = _— g / //55/
@ / /%/ ———1 & Y/ 77 2 =
~ — [0.677] CSWinTT [0.485] SiamGAT ~ — [0.734] CSWinTT [0.570] LTMU ~ — [0.713] ours [0.530] SiamGAT
— [0.673] ours — [0.485] Global Track — [0.731] ours — [0.551] SiamRPN ++ — [0.709] CSWinTT ~ — [0.528] GlobalTrack
0.2 | — [0.534] SiamTPN [0.453] SiamRPN ++ 0.2 F|— [0.607] SiamTPN [0.545] SiamMask 0.2 F|— [0.578] SiamTPN [0.497] ATOM
— [0.509] SiamFC ++ — [0.446] ATOM — [0.606] DiMP — [0.539] SiamGAT — [0.563] DiMP — [0.493] SiamRPN ++
— [0.505] DiMP — [0.426] SiamMask — [0.592] GlobalTrack — [0.487] ATOM — [0.552] SiamFC ++ — [0.469] SiamMask
0 [0.486] LTMU — [0.317] GESDCF 0 [0.577] SiamFC ++ — [0.462] GFSDCF 0 [0.535] LTMU, — [0.372] GFSDCF
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50

Location error threshold
(j) OPE-Partial Occlusion

Location error threshold
(k) OPE-Illumination Variation

El4 Lasot HIREEEXILL

Location error threshold
(I) OPE on LaSOT Testing Set

PRAR A I 45
3 SR AE 2 D Ak T B K

3

& %

ARSI T AT

R PR Seext LE AT e,

AN 5 PIE SRR

(1) B ARERER J7 7. B 2, SIRRRE SR G 7R T
i3t J5 1) ResNet-50 M 2%, 51 N 1 25 3 41 i) v i 0
B SIA, 11 G 5 R 2O B 7 S0 ) R8I ph 22
TCARAAL A3 AL, 3950 7 5F H bRRFAE I VR SR T S8
Ja, 5N T3 B A B2 56 g SQR, A T AE



174 = # 5

xR E41%

Transformer fif i B BL 5 J2 il & v 8] 2516, 4001 2005
AR s, it th FE A T K- -k
HEZR LST, ZHEROR A e il K2 2%, i ToU
T 5 28 T 5 o (R) W SE R RN S E, i
W A, Bk B di /N B Uit VR A 4 JR LI R
B, B 8 — R 2 R L S AR P
595 E GOT-10k. LaSOT. TrackingNet, NfS30.
UAV123 Fl OTB100 & 22 7T #idi & LT 1 5L 8817
fiti, 85 RIAIE J T th BE R R Ik Re.

SE ik (References)

[11 Long J, Shelhamer E, Darrell T. Fully convolutional

IEEE
and Pattern

networks for semantic segmentation[C].
Conference on Computer Vision
Recognition. Boston, 2015: 3431-3440.

[21 LiB, Yan J J, Wu W, et al. High performance visual
tracking with Siamese Region proposal network[C].
IEEE/CVF Conference on Computer Vision and Pattern
Recognition. Salt Lake City, 2018: 8971-8980.

[31 Zhu Z, Wang Q, Li B, et al. Distractor-aware siamese
networks for visual object tracking[C]. Proceedings of
the European Conference on Computervision. Munich,
2018: 101-117.

[4] XuYD,WangZY,LiZX, etal. SiamFC + +: Towards
robust and accurate visual tracking with target
estimation guidelines[J]. Proceedings of the AAAI
Conference on Artificial Intelligence, 2020, 34(7):
12549-12556.

[51 Dosovitskiy A, Beyer L, Kolesnikov A, et al. An image
is worth 16 x 16 words: Transformers for image
recognition atscale[J/OL]. 2020, arXiv: 2010.11929.

[6] Liu Z, Lin Y T, Cao Y, et al. Swin transformer:
Hierarchical  vision transformer using  shifted
windows[C]. IEEE/CVF International Conference on
Computer Vision. Montreal, 2021: 9992-10002.

[77 Yan B, Peng H W, Fu J L, et al. Learning spatio-
temporal transformer for visual tracking[C]. [IEEE/CVF
International Conference on Computer Vision. Montreal,
2021: 10428-10437.

[81 Ye BT, Chang H, Ma B P, et al. Joint feature learning
and relation modeling for tracking: A one-stream
framework[C]. European Conference on Computer
Vision. Tel Aviv, 2022: 341-357.

[91 Danelljan M, van Gool L, Timofte R. Probabilistic

regression for visual tracking[C]. IEEE/CVF Conference

on Computer Vision and Pattern Recognition. Seattle,

2020: 7183-7192.

i, AREE, Ml 5, 5. fib S 2R IR E

W0 B 1 3E N H AR HE BR ER SEVA D). P 5 U, 2024,

39(4): 1123-1132.

(Zhong X G, Fan D J, Zhong X Y, et al. Adaptive target

box tracking algorithm by integrating multi-template

attention deep network[J]. Control and Decision, 2024,

[10]

39(4): 1123-1132.)

B — L, 2 55, RARAS, &, Jk el 22 1 2% BF 7 23k e
ZEIR[I]. BH 5 ¥k, 2021, 36(1): 1-26.

(Hu Y F, Li G Q, Wu Y J, et al. Spiking neural
networks: A survey on recent advances and new
directions[J]. Control and Decision, 2021, 36(1): 1-26.)
Yu R, DuD W, LalLonde R, et al. Cascade transformers
for end-to-end person search[C]. IEEE/CVF Conference
on Computer Vision and Pattern Recognition. New
Orleans, 2022: 7257-7266.

Ji Y, Bai H, Ge C, et al. Amos: A large-scale abdominal
multi-organ benchmark for versatile medical image

[12]

[13]
segmentation[J]. Advances in Neural Information

Processing Systems, 2022, 35: 36722-36732.

Danelljan M, Bhat G, Khan F S, et al. ATOM: Accurate

IEEE/CVF

Conference on Computer Vision and Pattern

Recognition. Long Beach, 2019: 4655-4664.

Muller M, Bibi A, Giancola S, et al. TrackingNet: A

large-scale dataset and benchmark for object tracking in

[14]
tracking by overlap maximization[C].

[15]

the wild[C]. Proceedings of the European Conference on
Computer Vision. Munich, 2018: 300-317.

Lin T Y, Maire M, Belongie S, et al. Microsoft COCO:
Common objects in context[C]. Computer Vision —
ECCV 2014. Zurich, 2014: 740-755.

Huang L H, Zhao X, Huang K Q. GOT-10k: A large
high-diversity benchmark for generic object tracking in

[16]

[17]

the wild[J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2021, 43(5): 1562-1577.

Fan H, Lin L T, Yang F, et al. LaSOT: A high-quality
benchmark for large-scale single object tracking[C].
IEEE/CVF Conference on Computer Vision and Pattern
Recognition. Long Beach, 2019: 5369-5378.

Madge S N, Prabhakaran V C, Shome D, et al. Orbital
tuberculosis: A review of the literature[J]. Orbit, 2008,
27(4): 267-277.

Yu X U, Jian C. UAV object tracking for air-ground
targets based on status detection and Kalman filter[J].
Acta Aeronautica et Astronautica Sinica, 2024, 45(16):
232-251.

fE&®ENT

WRAGHE (1978-), 55, B, 1+, 2007 ohie
SR HARERER A, 2R AT a2 S %), E-mail:
czwaaron@ysu.edu.cn;

=% (2000-), 2o, Bt AR, F BT WAL
Bt FR K B AR ERES, E-mail: 2083664580@qq.com;

B85 (1996-), 5, Witk Az, 2R 507 1) 9 8 B L I
Lt ANz i, E-mail: 316998054@qq.com;

XIFRERH (2001-), 59, it 4R, R B 587 M-SR
B H FREREE, E-mail: 2132915520@qq.com;

BZHR (1963-), Y9, ¥, W4, WA W, F 5 IT
AR s N AR TS SE B H AR KL, E-mail:
PY81@sina.com.

[20]


https://doi.org/10.1609/aaai.v34i07.6944
https://doi.org/10.1609/aaai.v34i07.6944
https://doi.org/10.1109/TPAMI.2019.2957464
https://doi.org/10.1109/TPAMI.2019.2957464
https://doi.org/10.1080/01676830802225152
mailto:czwaaron@ysu.edu.cn
mailto:2083664580@qq.com
mailto:316998054@qq.com
mailto:2132915520@qq.com
mailto:PY81@sina.com

