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Abstract: Remote sensing image-text retrieval aims to quickly and accurately retrieve semantically matching text or
images from a massive remote sensing image-text database based on a given image or text. With the rapid development of
Earth observation technology, the application value of this technology in fields such as urban planning, disaster emergency
response, and environmental monitoring has become increasingly prominent, making it a research hotspot in the current
field of multimodal information processing. Vision-language pre-training models, pre-trained on general-domain data, have
laid the technical foundation for general image-text retrieval tasks by achieving efficient semantic alignment between imag-

es and text. However, a significant domain gap exists between general and remote sensing data, which limits the perfor-
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mance of these pre-trained models when directly applied to remote sensing tasks. Therefore, fine-tuning is necessary to
adapt the vision-language model to the unique data distribution of the remote sensing domain. However, existing fine-tuning
methods face two core challenges when applied to the remote sensing domain. First, there is insufficient cross-modal align-
ment: current fine-tuning methods lack explicit cross-modal information interaction mechanisms, making it difficult to fully
model the intrinsic correlation between images and text. Second, it is difficult to achieve fine-grained semantic representa-
tion: existing methods often struggle to capture fine-grained semantic information in remote sensing images, such as vast
differences in target scales, high similarity between ground object classes, and complex spatial-topological relationships.
Performance is particularly limited when dealing with small targets or semantic confusion caused by similar ground objects,
which significantly reduces retrieval accuracy. This paper addresses the problems of insufficient cross-modal alignment and
difficulty in fine-grained semantic representation in remote sensing image-text retrieval tasks by proposing a fine-tuning
method based on a shared prompt and Mamba adapter. This method first establishes an explicit interaction mechanism for
image and text features by designing a cross-modal shared prompt generation module. Then, it constructs a dual-branch
Mamba adapter fine-tuning module for remote sensing scenarios to achieve fine-grained representation of image and text
features, respectively. Finally, it uses contrastive loss and affiliation loss to alleviate the semantic confusion caused by small
targets or similar ground objects in remote sensing images. Experimental results show that this method achieves mean aver-
age recall rates of 37.3% and 48.05% on the remote sensing image captioning dataset (RSICD) and remote sensing image-text
match dataset (RSITMD) datasets, respectively, which are improvements of 3.68% and 1.52% compared to the current state-
of-the-art adapter fine-tuning method. Furthermore, ablation studies have verified the effectiveness of the shared prompt
generation module and the Mamba adapter.
Key words: image-text retrieval; remote sensing images; Mamba adapter; visual-language model fine-tuning
Foundation Item(s): National Natural Science Foundation of China (N0.62272461, N0.62276266, N0.62002360)
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i 2 ROBETE OCHE Ko /N B AR T 905 Bk R i 4
A K B 5 S B . AR SORF RSICD 5 RSITMD £ 4i
S IR 70% . 20% 10% 11 FL AR 23 R DI 2R 4 56 0F 4
B e .
4.3 HEIERR

BRGSO K AT 55 1 45 KR 2 SCAR K R (Image-
Text Retrieval , ITR) F1 30 A< 2] B 5 46 2% ( Text-Image Re-
trieval, TIR) PHMT55 . € BEPEAGAT EEAE AR R AT
55 W PERE , A SCE2 58l R@K (Recall@K ) FIE- 14 4 1]
K mR (mean Recall,mR)ENTEETEHR . B, R@KIEHR
FER DALk PR BB 4% SCAR A SRy 2 TR0 A, AR B fi
6 PR 2R A O SCAR B EG, IE R R A L LA
KT A . AEASSCEE R T, K430 B 1.5.10.
4.4 XFLERIEFNS AT
4.4.1 EEXLBERSHH

& 77 B AE RSICD 1 RSITMD 304246 b 30 J5 14 5
IO Ry BN L FNEE 2 Fas . AT Ao H
T, AR SCHR 1 7 VA AE T AN 08 4 1 PR SO A R RS
A EUGKL R AT 55 U T A8 1Y R@K 48 br 1P
¥ m.

HR AR T S BOAE , PR AR SO L 7325 43k
I8 B SR /N R R SR R i Tk
HHp | Adapter, Adapter Former, Croos-Model Adapter Fll
PE-RSITR R JH 5 Adapter 2R 1T, PR AR AL S 40 45
/N HAL 5 2 S BRI J7 1 . Adapter Fll Adapter
Former {X B3 AL #5711 2 78 MR Bl SCAS (Y B — R 1IE Tk
PH 5332, Tovk S RUE 5 SCARRHE I [R) 25 o, 5 350
185 SCARFEAE B BARAEAEAE AT B, AT R T3
PRI T L IR R RE . Croos-Model Adapter #1 PE-RSITR
B MG 5 SCAR R AE SR8 43 32 P A A Sl R B e e i —
ANIE LA, ST PN S RO . (B S B0
PR, S ECH LSRR () RAFBE IS . IEAh X P RR i
B L 22 R AT AT BEAE il A el R Hh 2 5 AR B TR 4 R



3364 H, T

EE 2025 4F

HIER T ARIEAR B, S BWCSRHE(E B R £ . SR PE-
RSITR £ s S S HE = WL 5 Z SR IERE & 0L
Sl AR A R PRI T 24t B R Y CLIP-Adapter
UniAdapter, R-Adapter 1 PERT-RaMa. 5 2 # X} ) /& ,
AR SR H 7 VA TE R R R0 43 35 SCAR R G0 43
SCHYRAE ORI T o3 Bl B8 1 A0 7 A e s L IFREx

FEMG 5 SCAR T ABEZS 43 33T T R [F 2544 1) Mamba i
Beas . (RIS, G ad R DR i i Sl T AE R
R RHE SE PR A T BR B R S SOR AR . 58
a5 RN AT S8R B/ MR TP P RE A ALY PE-
RSITR, A 342t J5 ¥ 78 RSICD A1 RSITMD 54 5 11
SEEH T T 6.18% F13.58%.

F1 BAEERSIODHEENTELRER %
ik SR PGSO R SRR R T e
R@1 R@5 R@10 R@1 R@5 R@10
CLIP — 6.77 15.37 23.15 5.01 15.75 2421 15.04
Adapter 0.17 8.73 24.73 37.81 8.43 26.02 4333 24.84
CLIP-Adapter 0.52 7.11 19.48 31.01 7.67 24.87 39.73 21.65
AdaptFormer 0.17 12.46 28.49 41.86 9.09 29.89 46.81 28.10
Croos-Model Adapter 0.16 11.18 27.31 40.62 9.57 30.74 48.36 27.96
UniAdapter 0.55 12.65 30.81 4274 9.61 30.06 47.16 28.84
R-Adapter 1.70 10.45 32.48 48.20 14.00 31.29 43.64 30.01
PERT-RaMa 0.53 12.97 31.53 45.20 11.47 34.04 51.46 3111
PE-RSITR 0.16 14.13 31.51 44.78 11.63 33.92 50.73 3112
HarMA 0.50 1636 34.48 47.74 12.92 37.17 53.07 33.62
Ours 0.55 20.77 40.16 52.97 14.75 38.76 56.4 37.3
T I R R 2 IR, TR R R s .
£2 BIEERSITMD HiREMNEELWNER T %
ik A" FG-ARK R AR - G A 3 TR
R@l R@5 R@10 Re@l R@5 R@10

CLIP — 9.29 26.33 37.39 7.79 23.67 38.89 23.89
Adapter 0.17 13.75 27.64 39.96 12.89 40.09 59.91 32.37
CLIP-Adapter 0.52 12.83 28.84 39.05 13.30 40.20 60.06 32.38
AdaptFormer 0.17 16.71 30.16 4291 1427 4153 61.46 34.81
Croos-Model Adapter 0.16 18.16 36.08 4872 1631 4433 64.75 38.06
UniAdapter 0.55 19.86 36.32 51.28 17.54 44.89 56.46 39.23
R-Adapter 1.70 16.55 46.81 64.69 21.24 4270 53.98 41.00
PERT-RaMa 0.53 20.66 44.16 58.94 17.95 50.81 69.08 43.60
PE-RSITR 0.16 23.67 44.07 60.36 20.10 50.63 67.97 44.47
HarMA 0.50 25.81 48.37 60.61 19.92 53.27 71.21 46.53
Ours 0.55 28.76 49.78 59.51 22.52 55.53 7217 48.05

E LA R LA R, T RIZE R RS

TSR R AR, CLIP-Adapter {7 CLIP
BRI A — RS2 , A 7E CLIP A5 (1) 45 R AiF 4
BUZ it AT AR RS, FECLR REZE RSICD AT RSITMD
BEE I 2E 3 B L8 AR BAFAE . UniAdapter SR TESS
FRAF P2 IOZ rp E AT AT A5 | 5 ) 45 25 4 8 1
T2 4 M LA AR BRI S SCA H H bR R
R-Adapter £ 50 {38 33 A4 4 22 1EREAS 31 BRI s Xof A 11
19 o 20 SR MG 5 SCAR B RRAE X 55, 5 SO A 9 £ 0
£ SO - USRS RACR A BEAR . PERT-RaMa B 7Y
i 15 44 3 5 F Kronecker R A6 #% 3 it (Low-Rank Ad-

aptation, LRA) Z& fift b #0045 0] 0, {H 32 IRk 32k PC 114 9 78
B LA B 8 2 50 20 A OB T B0 e LU I 228 g 41
B 9 25041 A P 187 71 37 55 52 2 1 25 ) . HarMA
R F T ARDN T B R I 28 S5 A BT T S TN T ISR,
B A =207 A S5 R JZ= T B B 3 == 5 2 A Y
S AR SCHE T VRN AXAE CLIP BB () 4 R AR S B2
PEAT FRGE S, i FLE I 45 A4 100 2% 285 40 e Tt B0 1
B[R] 2T Mamba R4 1435 FE 45 BE 96 A7 208 B A
85 SR BARIRHE , B3 32 Tt TR R AT 55 14 A
2. SEREE R RN ML T SRR OB h P RE A A



o9 1

bS5 BT LSRR 5 Mamba 38 FiC #5149 38 B UG SCA RS 2071 3365

[ HarMA , AR SCHE H 5 8578 RSICD AT RSITMD $di 4 E
HF- 254 [R5 4 T T 3.68% Fl11.52%.
4.4.2 FERARTRUEEERE ST

A58 FH Grad-CAM 8 A WAk 75 1 %A 5] 97 25 19
P2 I 24 0% T R AT T AR R R 5 e BT, LASRIE AR SC
P& 0 7 0 R BRI ) SO AT AL L X b S T
AR B TN 25 L R L CLIP Ry SCE e PEAl v 6 81
YA HarMA J7 3% DA B AR SCHE H 7 s, ELAR s B K

H b1 2 51 (4 “beach” 1 “lake” 3 /N H A5 251 1Y “cars”
DL KA 55 200kE B & % 19 B A5 26 %1l “large house with
brown roof " A FEAE$E B H b, & 7m = b J5 32 % i Y
AN HEAT R 2 s 2ok A A A 28 X 2 RO AR O, T
AL ZE R K] 3 Fros . Horp i A SR DL AT bR e, 152
U PEIG 53 SO0 i A SCAS 0 U80S 2 B DA (B J3E 3R
P00 JER 1 3 s YR A R v, T A 3R O R

we can see brown plants growing on the beach and white sea spray in the sea

CLIP

CLIP

many cars

sl o
Vg i
CLIP

near a circle silver gray stadium

A .
‘e

RITT

HarMA

the lake next to the river is surrounded by a building

HarMA RITgE

[F i R
S

- -
HarMA AT

large house with brown roof and small house on side and square

JR CLIP

HarMA ATk

3 RGO TSR

MR 3 58— 4TSS AT B AT AR ZE SR T DL
Uy CLIP 7E42 M “beach” HARRFAE /Y [W] 3005 1 3F H b5
ZE0  plants” AUAFIE . X5 T IRIAEE R HARKY “lake” 2R3
CLIP AR U FFIE R s AN 58 4 . 30U A P A 7 ik X1
AR EFR AR IE R R RCR I T iR CLIP. AHEL T
HarMA J7 3% A SCH 1 07 46500 1 E AR 1 9 46 vh
T B2 B, M HarMA J7 3223006 1 /08 03k B A5 28 51
“plants” Fl “buildings” B FRFIE , 2R WA SCEE X T
PSR ARSI T E A A RAE R

X F /N HAR S “cars™ , JFLAR CLIP X HAE &l v
AR E R oL, OF BT HELE B R AT “cars” H AR YL
EARRE S IA BRI RS . 23 B0 Y HarMA J7 i
FEAE R AR rh B0 T “stadium” H IR T i B9 L

T AHALT A SCHR 5 100 T cars” AR R 78 B
Jinge e ELER .

K3 e — AT R 1 =7 B T4 5 Ak JE
i H #5251 “large house with brown roof” F{ 47 AIE 26 /N 5K
W B4R CLIP AN G T “large house with brown roof”
B HARFRFAE I LS R TS T “small house” 19 H bR
iF, ZE B CLIP A B T 5% “house” 2S5 RYRFIE R , 0
i'%TT?“]arge" “brown” F1“small” A 41605 & VERFAE . A4
o, HarMA 19 45 11E 38 78 45 R 8 2 A8 T R 00 19 5 46
CLIP, W] HarM A 60 35 0L Ja 1 ) 288 1) R ik 2 g
SEIAT RO . AT L AR SO 5V AR
JEPERY HARZE M S8 T HERR B ARFIE 0K IERRBOE T
A “large” Fl“brown” 4IKLEE J& PERFIE ) “house " 251 .
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E 2025 4F

g8 LA A SCHR T AU B T 2 R A AR
FRAE R, T ELAS T 4067 B2 J PR ARt S B T R R
N YR T AT ik 3G AR R B T PR SRR AR S
SEH.BETTHINGE .
4.4.3 BRERIBIEULERSSH

AR SCMA RSITMD % 48 Hh BEAIL R 718 P 20 P 18- S0
2 3 AN SCAS - PGS BRI S 1], 5 P 2 A AR SO
TrE IR R ERE . KSR v A3 RO 54N SOAS, A I
ARG Ry A i 22 22 A1 3145 5> I SCARKG 2R 17 A SC
A A I I 2 22 HREARAT 1 D IEB ER A R . XTI

S [ T i A SRR 1) T 11 5 B ik AR AR CILIP | i S
HEPEAS T R BRI HarMA 773 DL S 7S SO 7
R R G5 AN & 4 Fis

TEFMR-SCAR KL RAT 55, 55— A R R 1
BTl ) B A i Tl X355, R o & 1A
BONTRTTE H bR . AR SCHE 07 1k U R 2 R ORI 1
SAIEM SCA TP AT SRR . HILZT,
HarMA J7 VA6 R 45 R B 0 i SOA )R8 HRg i )1
1% H “building” Fl “road” 1Y) H AR FFAE , H R BEA 2L#
fiIF “industrial” 3% 5¢ J@ P, B HarMA 7% T 50 )8
PEBYFRFIE R IR RE 7859 TAS SCHR H 5 ik

[ B SCAK R

AT ER

Some red buildings are in two sides of a river with a bridge over it and

A small river cuts through the dense industrial area. *
Little river passes through dense industrial zone. *

A small river runs through dense industrial areas. *
A small river cuts through the dense industrial area
The river flows through dense industrial areas. x

several boats in it.

CLIP

This is an apartment between the river and the street. <

Here is an apartment zone between the river and the road.

This is an apartment area between the river and the road. x
Here is an area of apartment buildings between river and road. ¥
This residential area has houses with grey or blue roofs. x

There is a road built on the river. x
A highway was built on the river. x

This is an apartment between the river and the street. *
Here is a river near the building. =

Each building and each building are tightly side by side.

Some red buildings are in two sides of a river with a bridge over it and
several boats in it

HarMA
and ultramarine flats.
A long road passes through the residential area.

road. V
There are many green trees in the residential area. x

Several trees interspersed in the residential which has some red

Here is an apartment zone between the river and the road. v
Here is an area of apartment buildings between a river and a

® | Little river passes through dense industrial zone. \

A small river runs through dense industrial areas. V
A small river cuts through the dense industrial area.
A small river cuts through the industrial area.

3 | The river flows through dense industrial areas. \

Some red buildings are in two sides of a river with a bridge over it and
several boats in it.

Ours

aroad. V
This is an apartment between the river and the street. \
1 can see an apartment near my apartment. x

This is an apartment area between the river and the road.
Here is an apartment zone between the river and the road. ¥
Here is an area of apartment buildings between a river and

is snowed.

4 RREs R

55 AN IR MG R B T IR I S A I (R A Y
INEREY R AR SO AT 4 KR A R N IE A
XA, R@S 8535 E] 80%. 1M HarMA J7 3N AESS 3 .44
I E B SCAS , R@S $5 41l 40%. i3 — 2543 B 7
HarMA 5 45 1R K6 R ) SCAS B AL % “road” Fl “residen-
tial” HFRFFAE , (B R BE IE B = 1E HAR KRB 2 [ E R,
FEHH HarMA J7 3555 45 [0 26 R IFRIE LR BB 1 55 T A
SCHE T

TE LRI BUR - SCARK 2 R ) b AR A0 1) CLIP
BRI R BETERT 5 MR AR BUE R REE A, KW T
LR 8 B MR - SO R R AT 55 b ZE

TESCAR-EE K RAT S5 58 — il SCAR N

“Some red buildings are in two sides of a river with a

bridge over it and several boats in it”, AR AR
WA f P45 R R IE B BR . AHELZ T, HarMA J7 ik
) TE A PEARA AL T HAG SR AR5 A, HOME 3 de i 19
250 AL F IR 2 “river” HARZE G, (H 5> “ved build-
ings” HARZE , FE I HarMA X 4067 3 F7AF 10 2 g
J158 TASCRE Tk

55 AN ) SCAR 2 “The mountain with lakes and
bare land in the valleys is snowed” , 4~ SCHE H K R A
R dgg e 1Y 25 R TR RE D A RUR . 1T HarMA J7 v 1 1E )
PR AL T HAG AL AR5 DU oz, R = IS R R ot
B “valleys” HARZEH] , (H “snowed” J& P B R IE £ 7R A
3, R HarMA J5 B TR PEAFAE ) R R Be 11 55 T
ARSI T
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TE_E RPN SCAR -GG Rom i P, R A CLIP A5
A6 2R A% 25 2R B “river” “mountain” Fl “lakes”
AT SCAR HZ D H RS R, T SO T T
AR -EMGRERAT 55 B ELAE
4.5 HRRIRIE
4.5.1 HEBRERESLIE

AR SCHE R iR T RSB R A A ER AT Mamba
T O A ORI A B e X FE R A B 6 Rl ESIA T SRR
IS AT BT S 6 LA G T AR B L R SR i 4
P AE UL SCAKE BRAT 55 19 S5 AL BV . A il 5
Y5 7F RSITMD B4 4E b5 i, S 25 SR & 3 i . K
o Full s 48 5 i i e B p | SA R S22 iR A4
AR, MA 27~ Mamba 18 fig #$f0JE A B o ) Mamba i
BL %, AL F s 8 125, wio s B0 Bl with out. T
SA B A Y HRE R T B AE MA RSEER el R A
BEE S5 w/olMA Flw/olMA+AL.

(1) LR AR e . 36 3 148 DUAT BT R RS
B e B2 PR A R RS B SE B A R SR A R R
B e S R AL | B A SF- 2 F TER R B T 0.69%.
Horp G- UK R T 5 1 R@1 . R@5 FI R@10 #5845 43
IR B 1.55%.0.89% 1 0.22% , SCA - B4 K R AT 55 11
R@1 .R@5 fl R@10 8454331 T k% 1.06% .0.6% F110.8%.
X A IL R A AR R PR - SO R MR LA
FRTHER , R HAE MG - AR R TS B R@1 B bR

T A 3

(2)Mamba i Bt #5 R B . 2 3 1956 =47 TR N
AN A Mamba 18 B #5 AR B Ffoil AT Mamba 18 B 25 1
SCURZE IR SR NAT A AR AN I I B S 56 25 SR A
He L B8N T Mamba 18 B £ 5 AR (1) - 247 43 [0l R8T T
0.8%. H i, SCAR-EE K R 55 1 R@l . R@5 filR@10
Febn o AR T T 2.15% .3.78% 1 0.62% , EI4% - SCA K
K AT %5 1 R@1 fl R@5 45 41 4 5 42 T+ T 1.99% F1
3.54% HR@I0 4645 FFE T 1.11%, U E NI T Mamba
AR, EMEREREREGEPHESE 1AM
A5

(3)FIEMI . 3B AAT IR AR bR 5JE it
R SEEG LS . S 25 IR RS R B 5 AR )
SRR EPRTFEE T 0.77%. Hor G- SORKRIT 51
R@1 M R@S5 $5 453 3 T FE T 1.99% 1 0.66% , LA -]
15K RAT 55 19 R@1 F R@S F8 K573 9 F [ T 1.15% 1
1.55%. {HHE 55 i R@Q10 8 FR A A R FL B |- TF,
ot B S 68 2 X I 0 R 2R 45 SR Hh BRTE T 10 (145 1)
K.

25 LTI BRI — AN AR (54 2% pR 0 SR n g
AMEHL (B 2% BRI I 2 A, B RY () (RIS SCAS K R 1 g
B2 AR TR R AT, 0 TIE T 2 H A T A R R |
A sREC A R . RIS, Stk B Hh IR 42 ik
B SE AR B E T AR A S A5 R BRI
WEE .

*3 HERERMXIEER AT %
o VA <p AL B4 -SCA R % SCAR-EUR K R T
R@1 R@5 | R@l0 | Rel R@5 | R@I10
Full N N N 28776 | 4978 | 5951 2252 | 5553 | 7217 48.05
wlolMA+SP N 2743 | 4845 | 5996 | 2137 | 5491 7177 4732
wlolSP+AL N 2588 | 5022 | 6084 | 2058 | 5398 | 7235 4731
wlolSP N N 27.21 4889 | 5929 | 2146 | 5593 | 71.37 47.36
wiolAL N N 26.77 49.12 | 59.73 21.37 53.98 | 727 47.28
wioMA+SP+AL 2389 | 4668 | 6195 | 204 5442 | 7173 46.51
I IR LR PRI R R IR AR .
4.5.2 IR REER K TR E R S FILS.

A5 7E RSICD #1 RSITMD BdE 4 F i3 & A ag il
A K (epoch) B, 0 BT AS [RI VI 25 56 U B0 2 R A AU 7
PO BCHE 5 LA sg ), BB AR SO 2R A B i
JE AL SRS R S s, B 5(a) IR 5 (b) 434 3R
RSICD I RSITMD i 4 455, Wi 2 VI 2R8Ik
B E N 1.3.5.7.9f15.10.,15.,20.25. 25455
FEUH B DI AR YB39 i, 12 1R AR 7 7 a4
R rERE R LTS T RO R Bk S
(RSICD) #1 15 (RSITMD ) B ik 2 g fe L . PRI, AR 3¢
$2 477 B 1E RSICD H1 RSITMD B4 | (19311 2556 Y 8

4.5.3 WKEHNEHRLIE

ARSCHRE T A 5 X EL 6 RN S JE 4 e A
BRIV, X5 I B A A3 5 K o B0 B AN FE RSITMD | il
TR ] A 9135 % 8 R A AR PR BB (R 52, o0 B 1)
FE A A A BCR 1:1.0.5:1.1:0.5.0.5: 0.5, 5250 45 5
4 FioR .

SIS EE R I YT A 5 SR E Bk b
A1 LB B O VR AR BRSO R M U -G R R
1155 v v i 5 00 T AR L] . 24X 4 2 A
U R AR B 0.5 1), 3 1 7 15K 34 7 [m1R R



n2
3368 H, S 4z 2025 4F
38 3730
48,05
480 @\
2 36 * /TN
< = P Ne
= = / 47551
= = 47,48 4745/ N
3 8 415 —¢ R &
& s R NG
4 o N
\\46.‘)8
47.0 N
3 —o— R@mean i b
O 46 U (epoch) H (5) O MEM L4 K (epech) $ (15)

1 3 5 7 9

,,,,,,,,

(a) RSICD $fit4E
5

R4 MEABHAEAMES L THZHER A%

p KRS KR IA-HBRR | FA
R@! | R@5 |R@10| R@1 | R@5 | R@10 i

1:1 28.76 | 49.78 | 59.51 | 22.52 | 55.53 | 72.17 | 48.05
0.5:1  |26.99|47.57 | 63.5 | 21.55|54.65 | 7146 | 47.62
1:0.5 | 25.00 | 48.01 | 62.61 | 21.99 | 55.04 | 70.66 | 47.22
0.5:0.5 | 26.55 | 48.89 | 60.84 | 21.77 | 53.54 | 70.58 | 47.03

VIR A B, TR Frm ik s
0.43%, 1M 38 J& $61 S A I > (A EE EL ) 1: 0.5) 3 800
Y0 1% 0 3 T A 0.83% , 3k 7 W S Ja 61 2 et 4t vk
G 3R 1 BB ) DK T Ry S

DAL I, S SR 7 300 3ot Ll 45 2 R S i 45t R A
Fe i A 121, DASE B e I A R 2 P
4.5.4 Mamba iEESSM N E MR

ARTTLE RSITMD #4f 5E _b XF 42 H A5 A0 Y Mamba i
TC 78 BE B T AS R ) 5 AL FE , 20 M i A 4 B X6 T A5 8
SR UL SR TR R 4 52 M, I 8 B A SC A A4 B 1
PR . Ses gk BN 5 s . b, Mamba i it %5

-3 10 15 20 25

IIZREE K (epoch)#

(b) RSITMD ¥#iiE

AR EUIZRAE IR (epoch AR I Rl S B0 4%

i AEE VR N 64128 .256. SZIG4E B L Bt %5 A
Y B (R T AR () S EC BB ST, (R R M
TS AZERE 128 T A2 256 I SA B At . X i 3t
() Mamba 3 Bt #5 5 A ZE A2 805, n] A2 %0 CLIP
TR G R RN SCA Y R AERE 1 . B IE , AR SCKE Mamba
T T P A 5l 128, LABUAS B A A R R LA
B PRI S 4 i
4.5.5 HERTFPIRICEELGERKIE

AR SO IR A B Sy ) AR P R S B AR R R
SCARIEE R Hoh BUGHER t S bR il A =
FRig PF42 I %, SCA L Z2 48 7R th SCARBRiE AT 2 hR i
PRI A . AR SO LS ARIE, 1A 1x128 (1 1 4E 4
TIE 1) B F B, FEEE AR T T 14> 5x128 (1) 5 HERAE 7] 4
A . AR5 HE RSITMD AR bR id 5 2R il 2 A
[ 248 5 L A1 0 P8 O v R R BRI sE . A T
PR e S R B S 880 L AR PR A 6. AT Rl
SEY RS AR IC 2 S L SRR O G B 0 L (M S) 1
BEoN:1:5.2:4.3:3 .5: 1, LR NFK 6 o . o,
BESFRE N BUEARIC 8 SCARFRIE .

R5 Mamba BB/ ARPNEE THHIIRER AN %
g SR UG- SCA KR 7 SRR R T
R@1 R@5 R@10 R@1 R@5 R@10
64 0.23 27.65 46.46 61.28 21.73 53.63 70.58 46.89
128 0.55 28.76 49.78 59.51 22.52 55.53 7217 48.05
256 1.52 27.88 46.68 60.84 20.49 55.62 71.86 47.23
T MR R A R, N RIRFoR g,
F6 EEIRCEHEAREHLEE L GIXTRH AR RSN Hf: %
S P—— UG- SCA KR SOAR-EB KR A
R@1 R@5 R@10 R@1 R@5 R@10
1:5 0.55 28.76 49.78 59.51 22.52 55.53 72.17 48.05
2:4 0.56 28.54 48.67 59.07 20.84 54.60 72.79 47.42
3:3 0.58 28.76 46.46 57.74 21.59 55.84 72.57 47.16
4:2 0.59 28.32 47.35 59.29 21.64 55.49 71.55 47.27
5:1 0.60 26.77 48.01 59.96 22.83 54.16 71.42 47.19

T LA R B LA 2R, T RIZF R R A4S
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LRSS R R, MBS R IO L AR IO A
(4 LU IBEE D 12 S I 3R DT AR B T R n e vk
AE LA K dme/ NSRS 50 . RN &, LA 4 L 91 35
A s AR SRR e R PR RE L AL S . Ptk A
SCRRLS R I e BE 5 S 2RI 2 B 1 LU B 1:5.

5 HFRiE

ARSCHR Y — b2 T 3L 524 7R 5 Mamba 18 i #i ) 12
SRR SCR KRR T %, K Mamba J2H4 5] A 22 J 4]
8-SR K RAT 55, M A i L 2 4 5 X003 S0 IS #7A
RS R T BUA 7 0k 5 A 2 5 58 N 2L B SR A AN 1
AR TR . T A 3 R ARCER A i 2R 55 XL 1 SRR
i, SEBL T R R B s 18] 56 AR 5 SR SR R R TR JE
XF 55 AR EE RAL . SRR T 8 I OTATE 2 MR

Eh LB PCBrE , T A 2 At — P s T HX 2 R
JEE b B B PRI RS TR 31, AROR PR R e
PR A SR A, I T 2 18 A (G A U

5% Sk

(1] 20, R, 255, 45 KPR ILEE 75 15 M i 2 i

Pl AR 1 5 5 e T 2% B 1 (0], B A 4R, 2024, 52(12):
4037-4047.
LUOZT, GONG Y R, LIJ X, et al. Land-sea clutter image
enhancement and detector design for sky-wave over-the-ho-
rizon radar[J]. Acta Electronica Sinica, 2024, 52(12): 4037-
4047. (in Chinese)

(2] TR, SR8, KT, 55 BT R Al -1 SUBRA FRAE 12 2%

P SO 2R 7 TR [0, AL B 2 TR R 222741, 2024, 50(2):
671-683.
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