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Abstract: To address the issue that existing tracking methods could not achieve decoupling and synergy
between temporal features and spatial features, a Dual-Guided Feature Enhancement Mamba for Visual
Object Tracking was proposed. Built upon the Vision Mamba backbone, a Spatial-Temporal Decoupling
and Collaboration Module was designed to separate and bidirectionally enhance coupled spatiotemporal in-

formation. A dual-branch imitation attention mechanism was constructed, enabling shallow features to em-

5 B #: 2026-03-30; 1817 H 7 : 2026-04-24.
EE£WAB:BRAKLESA IS (No. U2341226) ; & M AR FL 5L 4 (No. 202601022671C) 5 2024 4F %5 1) 5 g
5 10 B AR 4 [ 7 S0 5 T i3 42 (No. 2024-CXPT-GF-1J-012-12)



5512 3] A A ST A E A R BT | S R IE 3 58 Mamba 1905

ulate the focus of deep features, thereby enhancing discriminative capability. A dynamic template enhance-
ment and update strategy was introduced, leveraging collaborative long- and short-term memory banks to
achieve adaptive template iteration. Experimental results demonstrate that the proposed algorithm
achieves a precision of 93. 7% and a success rate of 75. 6% on the OTB100 dataset. It also attains leading
or suboptimal performance on most metrics across the LaSOT, TrackingNet, and GOT-10k benchmarks,
with an AUC of 75.8% on LaSOT, 86.2% on TrackingNet, and an average overlap of 78. 9% on GOT-
10k. The algorithm effectively balances and synergizes temporal features with spatial characteristics, out-
performing mainstream comparison methods and demonstrating strong accuracy and robustness under com-
plex challenges.
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1 Precision plots of OPE on OTB100
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Fig. 6 Quantitative experimental results on OTB100 dataset
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Fig. 8 Comparison of success rates of 11 attributes on OTB100 dataset
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Tab. 2 Ablation study of each module of the proposed al-

gorithm
- (I K5
BRI G4 STC DIA DTEU hk/j;h *f:/:‘
DMT(0) 7.1 90.5
DMT(1) N 73.6  91.8
DMT(2) N 72.7  91.2
DMT(3) ~ N 75.6  93.7

T/ FOR MRS T X AR BT

PR T s, B0 A ARE AR TR O R i MR SRR
B, fEIEAL L TS-DIA 5 DTEU 90 i ] 36
PRl R AR B g — 2042t 0. 206 (i %
T 0. 4%, UE W] Bl A B G Ak 5 REAE 1 a8 04 Bk
B A E i R 0 P RE 4 THE BF , i — 20 R AR LAY
TR AR R ER 7 5 T B BTk

(2) 31 0 268 TR B T ik 552 3

N B AE Vision Mamba 3= T W 4% 2 80X B 2
PERE MY R, AR SCAE OTB100O K4k 4 FIF R T 2
B i SS 0  S  [] AE F AS REAE B IR AR R B3
SRR T B AN Bl A AR 3 R R R R
1 e B AR AR 3 Vision Mamba 3 T % 45 i HE
FEE MM 22 32 42 SEM6ERE
T Y ER R R R S A5 R AN 3 R

RI ETTHEEHHMIBER
Tab.3 Ablation study results of backbone network depth

Success Preci- Parame- Inference
Layers .
Rate/%  sion/% ters/M  speed/FPS
2 68. 3 86. 2 18.7 68. 2
3 72.1 90. 4 24.5 62.5
4 75.6 93.7 31.2 57.6
5 75.8 93.9 38.6 49.8
6 75.4 93.5 46.9 42.1

ML SR ] LI B £ T W22 BN
2EHE N E A JE IR RN 68.3% T+ &=
75.6% KGN 86. 2% T & 93. 7% , PERE#E T

. X RUIE Y £ T MR EA YT
WUCH 3 6 B B 25 RRAE , R S 2 1Y) T [ AR P 4 1k B
1o T A RO AL . YR AR S I = SR A6
JE I R P P T B R 2 L R KA T R TR
Ao A R0 S 4 o o S 0, ME R R P AR, H
PRI, 52 AT 4 )2 B R AT 0. 204 K
FERTH0. 2% AHSHE N 23. 700 HERLE T
F13. 1% ;6 2RO UL T FE . 256 00T,
4 )7 Vision Mamba & 1 7£ F 2R B 5 4 2 4508
Z (B AT T s AT B8 8 TE DR IR A e R R R B
SR S = A R P S B A N 4 v < =
4 JZHEE B Vision Mamba fF 8 3 T R 45 B & .

(3) B AR 3 58 5 T BT B B 2 BB
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Fig.9 Sensitivity curves of input validation thresholds
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Scenario-wise optimal threshold variation(All key threshold)

0.9 I

o - - Ty +I,\B;T\,_""‘""" s SR

208 BTy UBgy ~e
—A- Tou —o- Tyiy

@ Tetean

0.3 . . .
Overall BC ocCcC FM v
Scene

13 A IF Pk T Al S Bl B A AL A S B
Fig. 13 Scenario-wise optimal threshold variation for all

key thresholds
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Tab.4 Performance comparison of different loss weight strategies

Loss Strategy

Weight settings (Aue, ArgsAre) OTBI100 success/ % OTBI100 precision/ % LaSOT AUC/%

Equal weights (1.0, 1.0, 1.0)

Classification-biased (1.5,1.0, 0.5)

Regression-biased (0.5,1.5,1.0)
Average weights (0.8,1.75,0.9)
Common SOTA setting (1.0,1.0,0.5)

Stage 1: (1.0, 1.5, 0.8)
Stage 2: (0.6, 2.0,1.0)

Dynamic weights
(Ours)

73.5 91.8 74.2
73.8 92.1 74.5
74.0 92.3 74.6
74.2 92.5 74.8
73.9 92.2 74.4
75.6 93.7 75.8

H1 2 RO T AR T A [ E A 3 Y
A B I 10 BB AR < Ml B 0 2K ) SRS R AR 0 2
R B2 v, (EL 3 A S i DR 22 R, S BUB AR
S TS ) 23 A AR 5 i 7 () T A SR B AR S K A
iR T R Sy BT S URAG R A, B R BR
PRYE P RO S AR — i R LA Ty

J 5 |5, H TG 75 e AS [E I 25 B B Ak H
b, PEREHE T AT BR -

RS IMBCR BT A = A48 hr L33 1
Z0T B A E ACE SR g, 7E OTB100 | %% &
e [ 2 AT R R R T 1.40% 1 T R R
1.2% BYKEBE 7 LaSOT F42FH1.0% 19 AUC,
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£ LaSOT, GOT-10K, TrackingNet = 4~ KX
AL ME |, 5 OSTrack™ , Mixformer, Swin-
Track™ , ARTrack, SeqTrack” , ARTrackV2,
EVPTrack, AQATrack, LoRAT" , ODTrack,
TemTrack'™ , MambaLCT"' , MCLTrack, Dy~
Track'™ , SPMTrack'™ , LTSTrack®' 16 /4~ i 4F
K B A AR MR AR X S, 5 AR
T4 i B DMT 8035 BE4T & 1 1 L. LaSOT
(Large-scale Single Object Tracking) J&— > K #
BRAY 5 2% B B b B B A 4, G 4 40 5% 280
ANFFHN PR AR 2 440 T BT A JF 5
PR AR A B CEP AN 5, H AT A IR ER H AR
Y TD I GRS 0 K S s SO A Pk R, R H
AR I K it e B AR BB Z — . LaSOT
FE R A — RS B ME B % F1 AUC (Area Un-
der the Curve) =I5 AL L M. L, 10
— P IO 5% 41 5 T AR, o A P RS R Y
B 5 R R 0E o R B AR B SR E
P S B2 b, R W B TE R B H AR 1Y e T
AUC W25 & A R BB T 09 HE 8 2%, S S ke
PEALTE 20 PP . AR SCDMT 83k 5 HoAth 7 Fp
X R TE 4B 4R B S g5 SR R 4
Ro MR AT, 7E LaSOT $di 4 |, DMT &
R — bR B 84.5% HMERI R A 85.9% .
AUC 2 75.8% , = WG bR B 67 90 5% — ,TE T A
X EE Y Mamba J5 ik i A4S . AT T
Mamba fJ K ] if )5 J5 ¥ LTSTrack, DMT 7
AUC ., H — fb K5 B2 F0OKS B2 b 43 i K e 4 ok
4.8%, 4.9% 1 6.3%; 5 Mamba-based J5 %
TemTrack il MambalLCT # kb , AUC 40 5 i B
Yyt 3.7% AR REIRE 5. 1%~5.40% .,
fiff 5 24 i 5 5 58 19 Mamba BR & #§ MCITrack
AH L, DMT W 2L 0.5% B AUC H# 25 .0.3% 1
Pnorm 4 £5 1 1. 2% B9 A B2 39 &5 Ff 35 42 T 916 .
JE AR B A A W ] R 0 R S R R

s, DMT AR 5 gl A B AR IC A2 5 B 25 R AE B[R]
HEAR, Al 0% Pl TR A E b, R B AR Y R
R 5 A 1 o

GOT-10K & — A~ KR #5E R 25 5 o, W o L
SR 56028 P AhiE B H bn o AR
180 A~ AT 7 41, H a4 5 Y1 5 4 6 R 2R H b
ERESE ., AR P Y ES R SR, M
SRy s AR AR HEATIRAL . P E &R A
PR HE 5 BLSCHE (1) SRR, B RIAEEA T
G LBy EEAR R I SR, I SR, W 43 5l ROR H S
R H N 0.5 5 0. 75 B A9 5% D) A8 R | RE 5 A
Ivi) 15 {1 A R S W B0 B G 1k 5 R P . Tk
4R, DMT 5k i F- 2 8 & 223K 78. 920, SR,
9 88.6% ,SR, N 77. 4%, Z AL EREML F 4 R
V) B bR R R R R R RE A E R A
JF H 5 % i A9 Mamba J7 75 A1 H &b F 4505 db
i , Ho o, LTSTrack i) AO XK 75.1%, Tem-
Track 1 MambalLCT 4 % H B 74.9% #1
74.8% , DMT #£ AO #8 #r I 40 5¢ 18 B & ik
3. 8% ~4. 1% , JU AR AT O 1 J2 F e 5 6 B2
P fE S SR, 1645 ,DMT 1K 8 77. 4% , & % ¥
3 LTSTrack B 73. 7% Fl MCITrack #J 76. 8% »
X A R0 2 51 bR AT RE DR 5 B R R, 1 W T 4
B 25 R AR 5 2l AR AR L B A RAF 193z Ak
AN AR R E 2O E B, AT I A A R
SR

TrackingNet & — /> K AR 4 i) BR B 45 4
B AT ENIZ R DL AT N R A S
Y| BARZER, Bt 37 0 r 51, H
T AR A 511 AN B 5 T I 2 AR A LA
ZHEMER S LaSOT # 1R /9 15 — 100K B 1
5 AUCHERNITALHE bR . R4 W51, DMT &
09 H — A BE R 90. 7% L HE B K R 86.5% .
AUC H 86.2% , LTSTrack, TemTrack il Mam-
balLCT 5§ Mamba J5 i ) AUC A8 1 84. 6%,
DMT i AUC 85 B 5k 1.6%6~1.9% , 1H—
b KGR A48 1.3%~1.9%, K B 45 1. 9% ~
3.0%, BARIH —fL K 5 AUC B ik T MCL-
Track, {H 45 T 48 b5 1 3 J& T 91 e K. L0 45
RERW,DMT HEE 48T 5 28 His iz 3)
Ly TR SR S e S
Bt BE 71 5 , 38 B S PR o
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F 5 A HAh X H B A E LaSOT £ 4
A5 T X LS5 2 TR AR AR B AE G — T
ZAE ARG O /5 O NVIDIA RTX 4070
GPU, i A4y ¥R 58 — K 256 X256, &P HY
b L E L  EAXHWLREE T,
DMT X HI4 78.6 M Y #55 A & Fi it |, 4 ir A X
H TR B AR 10 ML I [ B PR $F 32. 7 GFLOPs

BB I T AT B RS 5 R s BT OD-
Track AH 4 , 52 B #E B 28 35 3 56. 2 FPS, &M
fig i 45235 1 OD Track $2 7+ 6 %0, 388 HAth 55 15 $2 7+
2550 LA b, AE = A 3 U R o B AR L IR ORG E
SR SR SO S T i B Y N
%4 5 S0 A A B AR G R AP I E T A
SCH A B T AE 5 PR R B A R
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Tab.5 Comparison of three tracking benchmarks
LaSOT TrackingNet GOT-10k
Method
AUC Pyom P AUC Pyom P AO SR 5 SR 7
OSTrack256 69.1 78.7 75.2 83.1 87.8 82.0 71.0 80.4 68.2
Mixformer22k 69.2 78.7 74.7 83.1 88.1 81.6 70.7 80.0 67.8
SwinTrack384 71.3 — 76.5 84.0 — 82.8 72.4 — 67.8
ARTrack256 70.4 79.5 76.6 84.2 88.7 83.5 73.5 82.2 70.9
SeqTrack-B384 71.5 81.1 77.8 83.9 88.8 83.6 74.5 84.3 71.4
ARTrackV2256 71.6 80.2 77.2 84.9 89.3 84.5 75.9 85.4 72.7
EVPTrack224 70.4 80.9 77.2 83.5 88.3 — 73.3 83.6 70.7
AQATrack384 72.7 82.9 80.2 84.8 89.3 84.3 76.0 85.2 74.9
LoRAT-B378 72.9 81.9 79.1 84.2 88.4 83.0 73.7 82.6 72.9
ODTrack-B 73.2 83.2 80.6 85.1 90.1 84.9 77.0 87.9 75.1
TemTrack-256 72.0 82.1 79.1 84.3 88.8 83.5 74.9 84.8 71.7
MambalLCT-256 71.8 83.0 79.4 84.3 89.2 83.9 74.8 85.4 72.1
MCLTrack-B224 75.3 85.6 83.3 86.3 90.9 86.1 77.9 88.2 76.8
DyTrack-B 69.2 78.9 75.2 82.9 87.3 81.2 71.4 80.2 68.5
SPMTrack-B 74.9 84.0 81.7 86.1 90. 2 85.6 76.5 85.9 76.3
LTSTrack 71.0 81.0 78.2 84.6 89.4 84.4 75.1 84.9 73.7
DMT (ours) 75.8 85.9 84.5 86.2 90.7 86.5 78.9 88.6 7.4
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A B S8 5 T LaSOT KA K P51 5 3
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Tab.6 Comparison of the speeds, FLLOPs and parameters
Method Resolution Speeds/FPS FLOPs/G Params/M
SeqTrack-B 256 X256 47 44 89
AQATrack 256X 256 44 46.3 91.2
ODTrack-B 256X 256 53 32.6 92
MCLTrack-B 256X 256 48 42.8 90.5
DMT (ours) 256 X256 56. 2 32.7 78.6
N B SRR T Hob A1 5 RS 253 50 LI

R AE TE SR 25 R UE T BT B B
A R 5 & PR E O AE LaSOT Bl SR 1 = v
Mo 1T SR HL B H AR ER AT 55 T, AT A SO X

B8 G R AT 5 AR IR R P, B
R4F ) T RE I T T o

3.7 ESH=iik
R B E A SCHE R R B R N M RE  BE I
2 A0 & & 20 R LA 9 R AT R A S

SORTRHL A BR R H b, B R R Al
Lo b3 H 2% 25 Bk 85 e 91 3 B 08 B8 5l B AR (B 55 4
W s B I s S L RN RO AR
SFXERL; 81 4 LIRS Bl R 42O B b A7 AR A
P P25 P iz 2 A5 IR e . SE PR KR
DM T 533k 78 2 Fh & 2% HL 52 3 50 v B4 1 5 B A 4
PR, PR RF FUAR 09 4 8 1 5 3 2, A3 2800 % 5
P L R 25 2R A 2R 1 L o
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Tab.7 LaSOT dataset simulation test
751 R IR 2 2R
Airplane-9
Airplane -13
Tank-6

Tank-9
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Tab.8 Real scene verification results
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H 7 OTB100 $ i 4 b, A SCor i Ml I T
ODTrack 758 B AU D) R 4845 o3BT 1. 624
13048 LaSOT #ds % b, A SO M e T
MCITrack £ AUC 48 5 L 4& F+ 0. 5% ; 7€ Track-
ingNet 2045 4 I, A 3C 35 M e F MCITrack 5%
2L BARAE AUC 513 — 10K B 48 bR mgAIC, {1 45 330
6 b s 24 b T 40 e 7K F s 7E GOT-10k K46 46 I
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