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Abstract: Remote sensing image-text retrieval has received increasing attention in recent years. Most
existing methods rely on aligning global features between images and texts to perform retrieval, with a
strong focus on feature extraction and fusion. However, they typically overlook the alignment between fine-
grained object regions in images and semantic phrases in texts (i.e., local alignment). This limitation is
particularly problematic in remote sensing, where intra-modality samples often exhibit high visual
similarity, confusing global alignment. To address this, we propose GLAPA (Global and local alignment
with phrase augmentation) , a novel framework that complements global alignment with fine-grained local
alignment. Specifically, GLAPA extracts conceptual phrases from textual descriptions and dynamically
aligns them with relevant image patches, enhancing the model” s ability to capture detailed cross-modal
semantics. In addition, we incorporate masked modeling to strengthen intra-modal feature learning, further
improving retrieval performance. Extensive experiments on the RSICD and RSITMD datasets—overing
ablation studies, hyperparameter analysis, and visualization—demonstrate that GLAPA significantly
outperforms state-of-the-art methods. Visualization results also confirm the effectiveness of our local
alignment strategy.

Highlights :

1. A phrase-enhanced global and local alignment framework is proposed for remote sensing image-text
retrieval.

2. Dynamic phrase-region alignment improves fine-grained cross-modal matching.

3. Masked vision and language modeling enhance intra-modal representation learning.

4. State-of-the-art performance is achieved on RSICD and RSITMD datasets.
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%1 RSICDEEE IWEKR-XAKRELERILR
Table 1 Comparison results of the image-text retrieval on RSICD dataset %
Tk FET Kl SCA R@L/R@5/R@10  3CAZ K R@1/R@5/R@10 mR
SWAN CNN-+RNN 7.41/20.13/30.86 5.56/22.26/37.41 20.61
ESFN® CNN-+RNN 8.14/21.04/33.03 6.48/24.08/40.16 22.16
DOVEY CNN-+RNN 8.66/22.35/34.95 6.04/23.95/40.35 22.72
KAMCLY CNN+RNN 12.08/27.26/38.70 8.65/27.43/42.51 26.10
AEFEF™ Transformer 7.13/16.27/24.95 6.33/23.27/38.85 19.47
FAAMI™ Transformer 10.44/22.66/30.89 8.11/25.59/41.37 23.18
PIR™ Transformer 9.88/27.26/39.16 6.97/24.56/38.92 24.46
MTGFE™ Transformer 15.28/37.05/51.60 8.67/27.56/43.92 30.68
PE-RSITR" CLIP 14.13/31.51/44.78 11.63/33.92/50.73 31.12
CLIP-FT™ CLIP 15.89/36.14/47.93 12.21/32.97/48.84 32.33
HarMA™ CLIP 16.36/34.48/47.74 12.92/37.17/53.07 33.62
RemoteCLIP"" CLIP 17.84/35.96/50.14 13.89/35.15/50.08 33.96
AR ST CLIP 18.85/40.35/53.61 14.86/40.02/56.65 37.39
%2 RSITMD#E&E FHMEKR-XAKREERLE
Table 2 Comparison results of the image-text retrieval on RSITMD dataset %

ok FT FE 4 LA R@I/R@5/R@10 XA F R@1/R@5/R@10 mR
SWAN CNN-+RNN 13.35/32.15/46.90 11.24/40.40/60.60 34.11
ESEN™ CNN-+RNN 18.81/36.50/52.43 12.52/43.14/62.79 37.70
DOVE" CNN+RNN 16.81/36.80/49.93 12.20/44.13/66.50 37.73
KAMCL® CNN-+RNN 16.51/36.28/49.12 13.50/42.15/59.32 36.14
AEFEF™ Transformer 13.27/36.06/51.33 11.55/41.42/60.00 35.60
FAAMI™ Transformer 16.15/35.62/48.89 12.96/42.39/59.96 35.99
PIR™ Transformer 18.14/41.15/52.88 12.17/41.68/63.51 38.24
MTGFE" Transformer 17.92/40.93/53.32 16.59/48.50/67.43 40.78
PE-RSITR" CLIP 23.67/44.07/60.36 20.10/50.63/67.97 4447
CLIP-FT® CLIP 26.99/46.90/58.85 20.53/52.35/71.15 46.13
HarMA"™ CLIP 25.81/48.37/60.61 19.92/53.27/71.21 46.53
RemoteCLIP" CLIP 24.78/50.00/63.27 22.61/55.27/69.87 47.63
AR ST CLIP 29.87/49.56/62.39 23.98/57.35/74.03 49.53

R@1 EAHE T CLIP-FT 4/ T 2.88% , a5 3] T 4231 30% MY HEH R . IF HAE UARE BRI R L, A7
IR R T R 55 43 8, A i A W T . iR AR SO ¥ RemoteCLIP 78 mR B4 & T
1.9% , & B A8 i 5 /D 0 SR B0 iR 155 B0 T, AR SO 1R SR RE 05 38 31 i e 1 i 53R .
3.3 SWZER

A9 38 1+ 7E RSICD H RSITMD %40 45 b 19 22 4> 70 A S5 50 4 56 31E A SCRSE AU 19 A7 2%t A0 465 % 46 2%
BRI BICI A5 A B0 4 R AT I A S DL R R St B P K SR B SR Ao A FIA, TS R L )
ARABLBE 73 B v B 4 Jr) 01 SR ¥4 53 50 LE 4910 B 2 40 o A U 23 B
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(1) MRS . e 3~4 /R T A SCRH 2% pR B 4 A 30 r AT T Al S 30 i 45 R o AR SO 42 R
PSR Wt & CLIP-FTAE NI o SR 43 SIS i J=y &6 X 5% \MVM \MLM i 2% 5 5 3 5 L) & 3
A X E B (+-loc Feom Jy T 45 28 L v R FEM L A8 A |+ 1 SRR WIS 0 & AN | +aug FoR KB R
W +d FoR s AKX EEE) L AT L& B mR 7E RSICD #0464 1 2» 4R+ 7 3.01% .2.23% . 1.28% .
2.65% F13.06% , 7F RSITMD %4 % b 20l 42 7+ 17 1.55% ,0.80% .0.62% . 1.54% M 1.97% . H, 5
X S 0 2 5 2l A DX BT Ok Y 1S 25 R Oy W 3 —— T AE 08 TE A ORL B )2 T3 o I R S 6T 5 g
T H2 I DX 4338 % G ) DG R A T 5 S o D3 A sl A A R s D A A RIS B T SR RRAE |, £ T D RS
BE S — 2 0 4 A 5250 R, R X SR MV ML 41 A 32 T i K, 3 38 W W 5 J 0 AR AIE 19 B M L e
W5 BT A 1 45 G B I i B AR AL mR 4543 7F RSICD 4 48 ik 3] T 37.39% , 7 RSITMD #0448 - ik
F| T 49.53% .

#3 RSICDHEE EFREMEMEMIWERILER

Table 3 Ablation experimental results comparison of different losses on RSICD dataset %
ik Pl #5 30A R@1/R@5/R@10  SCA#EE R@1/R@5/R@10 mR
2k 15.89/36.14/47.93 12.21/32.97/48.84 32.33
+loc 17.02/38.06/51.51 13.74/37.37/54.33 35.34

+v 16.56/36.41/50.41 13.05/37.31/53.60 34.56

+1 16.93/34.13/47.94 12.72/36.29/53.65 33.61
+aug 18.11/36.86/49.76 13.52/37.29/54.34 34.98
+d 18.38/37.13/49.30 14.70/38.05/54.77 35.39
+loc+v 17.47/38.15/52.42 14.53/38.24/56.10 36.15
+loc+1 18.39/37.79/50.96 14.36/38.83/55.72 36.01
+v+1 16.74/37.33/50.96 13.17/37.69/54.29 35.03
+loc+v—+1 18.85/40.35/53.61 14.86/40.02/56.65 37.39

4 RSITMDHIEE FARAMEANEMIWERLLR

Table 4 Ablation experimental results comparison of different losses on RSITMD dataset

Ty ik K4 AR R@1/R@5/R@10 A E R@1/R@5/R@10 mR
Rk 26.99/46.90/58.85 20.53/52.35/71.15 46.13
+loc 25.44/49.34/61.50 21.86/55.09/72.83 47.68
+v 25.66/46.46/62.39 20.93/53.10/73.05 46.93
+1 24.78/47.12/61.73 20.31/53.94/72.61 46.75
+aug 25.52/49.19/60.03 22.28/55.78/73.21 47.67
+d 28.21/47.23/63.38 21.88/55.60/72.28 48.10
“+loc+v 28.54/49.56/62.61 22.79/55.97/73.50 48.83
+loc+1 28.54/49.34/62.83 22.79/55.97/73.41 48.81
+v+I1 25.00/49.78/61.28 20.88/53.94/72.17 47.18
~+loc+v+1 29.87/49.56/62.39 23.98/57.35/74.03 49.53
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ST 22, Jey o % 554858 2 b R 42 T e ok B3, MIVMLURT MM 0 — 25 3 5 T 4 AE AR ) . MVM
FE TR T R R GE Ty A T Ry B 5 L (ELATI AR X A R RE A I A B s MILML
S SCAS SRAEBE T, 7 38 B SCA R AR X BT WA 00 N, L5 A XN o A BT G AR SO LS DA
ik B i Se IR 1R RE

(2) WS EUSENE S BT . R 5~12 0 IR T A1 Ao A FIA, BB A3 BT 5236, 3% 13~16 Jié/n 1 4
T S 1) 57 i L 491 1) SO A3 BT 23, 3R 17~ 18 IR T o W BB A3 T S5 30, AT 2 45 25 SR i ELAAR 43 T o

%5 RSICDHEE LA BERM

Table 5 Sensitivity of 4, on RSICD dataset %
A Pl 304 R@1/R@5/R@10 A E R@1/R@5/R@10 mR
0.01 11.63/29.37/41.35 12.46/32.81/50.04 29.61
0.1 16.48/39.62/51.78 15.50/40.47/57.91 36.96
0.5 18.12/40.72/52.15 15.21/40.31/57.54 37.34
1 18.85/40.35/53.61 14.86/40.02/56.65 37.39
5 17.39/38.71/52.97 15.21/40.11/58.11 37.08
10 16.38/39.26/50.96 15.66/40.11/57.30 36.61
100 15.93/37.33/49.58 14.11/36.72/54.78 34.74

#6 RSITMD #iEE&E 2, BB RN

Table 6  Sensitivity of 4, on RSITMD dataset %
A K4 A R@1/R@5/R@10 SCAAE | R@1/R@5/R@10 mR
0.01 22.12/38.94/54.21 20.35/47.43/65.31 41.39
0.1 26.77/49.11/62.61 22.66/55.93/73.59 48.44
0.5 28.32/51.10/61.28 23.89/56.11/74.91 49.27
1 29.87/49.56/62.39 23.98/57.35/74.03 49.53
5 28.76/49.56/61.28 24.29/57.74/74.16 49.30
10 27.88/48.23/60.84 24.20/57.17/74.60 48.82
100 25.66/48.67/61.95 23.45/54.56/71.95 47.70

®7 RSICDHIRE LA MEEN

Table 7 Sensitivity of 1, on RSICD dataset %
Az Pl A R@1/R@5/R@10 YA R@1/R@5/R@10 mR
0.01 19.58/39.89/49.86 14.77/39.71/54.55 36.40
0.1 21.05/39.62/50.59 13.83/39.77/53.92 36.47
0.5 20.96/40.17/52.97 14.57/39.60/55.48 37.29
1 18.85/40.35/53.61 14.86/40.02/56.65 37.39
5 20.59/40.81/50.96 14.42/39.86/54.99 36.94
10 18.67/37.88/50.50 14.22/39.16/54.84 35.88
100 15.92/34.04/46.20 12.52/35.63/50.28 32.43
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%8 RSITMD ##E%E A, BRI
Table 8 Sensitivity of A, on RSITMD dataset

1203

& # XA R@1/R@5/R@10

AL E R@L/R@5/R@10

mR

0.01
0.1
0.5

10
100

26.55/52.00/60.62
28.54/51.78/59.52
28.54/50.01/62.39
29.87/49.56/62.39
27.43/50.23/61.95
25.88/50.67/59.96
24.34/47.13/58.41

23.89/56.24/74.12
24.51/55.80/75.04
25.00/56.33/74.25
23.98/57.35/74.03
23.40/57.04/74.29
25.13/56.20/74.96
24.47/55.04/74.34

48.90
49.19
49.41
49.53
49.05
48.80
47.28

&9 RSICDHEE EA,MBREME
Table 9 Sensitivity of A; on RSICD dataset

A 3

K4 SCA R@1/R@5/R@10

AL K R@1/R@5/R@10

mR

0.01
0.1

10
100

18.30/39.89/52.60
19.03/39.43/52.88
16.74/40.62/53.61
18.85/40.35/53.61
16.74/41.08/52.88
16.47/40.71/53.61
18.21/38.88/50.22

14.90/39.60/55.98
14.77/40.51/55.37
15.01/39.28/56.47
14.86/40.02/56.65
14.97/39.69/56.14
14.48/39.10/55.30
12.17/36.23/51.91

36.87
37.00
36.95
37.39
36.91
36.61
34.60

%10 RSITMD H#E&E L2, FIS R
Table 10 Sensitivity of A1; on RSITMD dataset

Az

& 4F XA R@1/R@5/R@10

YAEK R@1/R@5/R@10

mR

0.01
0.1
0.5

10
100

27.88/48.01/62.17
26.77/48.45/61.06
28.76/48.01/62.17
29.87/49.56/62.39
26.11/48.89/61.28
29.43/47.79/59.07
25.67/47.79/60.40

24.16/56.60/74.61
22.83/58.15/75.32
22.83/57.31/74.96
23.98/57.35/74.03
23.81/57.13/73.59
23.63/55.28/73.99
23.41/57.31/74.25

48.91
48.77
49.01
49.53
48.47
48.20
48.14

%11 RSICD##EE A MBREM
Table 11 Sensitivity of A, on RSICD dataset

A

&4 XA R@1/R@5/R@10

YAEK R@1/R@5/R@10

mR

0.01
0.1
0.5

10
100

20.41/39.26/51.23
18.85/39.53/53.52
18.85/40.35/53.61
20.13/38.34/50.50
18.39/36.24/47.48
15.65/30.84/45.92
14.83/29.47/41.44

14.39/39.72/55.43
14.68/39.39/56.36
14.86/40.02/56.65
14.77/39.56/53.84
13.69/37.80/53.95
14.22/37.25/52.70
10.67/31.58/47.01

36.74
37.05
37.39
36.19
34.59
32.76
29.16
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%12 RSITMD H#E&E LA, BRI
Table 12 Sensitivity of A, on RSITMD dataset %
Ay 4 A R@1/R@5/R@10 WAL E R@1/R@5/R@10 mR
0.01 28.98/46.24/62.17 23.19/55.67/73.06 48.22
0.1 30.31/47.12/62.17 24.96/55.98/72.66 48.86
0.5 29.87/49.56/62.39 23.98/57.35/74.03 49.53
1 29.64/48.01/62.83 22.83/55.36/73.37 48.67
5 27.21/46.24/62.17 22.44/54.34/72.31 47.45
10 25.88/46.68/61.50 21.46/52.79/70.54 46.48
100 25.00/41.37/57.52 18.90/49.47/69.43 43.61
%13 RSICD #E & L Fr #79 Lb B i B 2k 1
Table 13  Sensitivity of the MVM ratio on RSICD dataset %
KUE R Pl 45 3R R@1/R@5/R@10 SRS R@1/R@5/R@10 mR
0.05 17.84/38.97/53.52 14.00/39.09/56.29 36.62
0.15 17.20/39.43/53.79 15.34/38.96/55.46 36.70
0.25 16.65/40.16/53.61 14.53/38.61/56.69 36.71
0.35 17.29/37.69/52.33 14.61/39.75/56.47 36.36
0.45 17.38/38.42/53.70 14.83/39.05/56.45 36.64
0.55 17.20/38.42/52.23 15.03/39.31/56.51 36.45
0.65 17.11/39.25/53.88 14.46/39.29/56.45 36.74
0.75 18.85/40.35/53.61 14.86/40.02/56.65 37.39
0.85 17.93/38.42/52.14 14.70/38.94/57.02 36.53
0.95 18.30/38.24/53.42 14.68/38.30/55.54 36.41
14 RSITMD ¥i#E5% EE 0 b Hlp St
Table 14 Sensitivity of the MVM ratio on RSITMD dataset %
Pl A1 L f51) El 4 CA R@1/R@5/R@10 WA K R@1/R@5/R@10 mR
0.05 29.87/47.13/60.40 22.74/55.93/72.26 48.06
0.15 29.21/46.69/60.18 22.17/57.79/72.62 48.11
0.25 30.10/45.14/59.52 22.92/58.32/74.52 48.42
0.35 31.64/47.13/61.73 22.04/56.68/72.66 48.65
0.45 32.97/45.36/60.18 23.36/57.35/73.54 48.79
0.55 28.10/48.01/62.17 24.29/56.11/73.63 48.72
0.65 33.86/46.24/62.17 22.79/57.66/72.53 49.21
0.75 29.87/49.56/62.39 23.98/57.35/74.03 49.53
0.85 31.20/47.13/62.62 23.67/55.84/73.19 48.94
0.95 31.42/46.69/59.74 23.54/57.74/73.32 48.74
F 15 RSICD #1475 £ ST A #E 5 bk i 1 B 2% &
Table 15 Sensitivity of the MLM ratio on RSICD dataset %
SCAHE B L ] [ 4 A R@1/R@5/R@10 WAA K R@1/R@5/R@10 mR
0.05 15.83/40.08/54.53 14.73/39.08/55.09 36.56
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gk
SCAHERS A1) [ # 3CA R@1/R@5/R@10 SCAA E R@1/R@5/R@10 mR
0.15 18.85/40.35/53.61 14.86/40.02/56.65 37.39
0.25 18.12/39.62/52.15 15.04/39.78/56.08 36.80
0.35 17.02/40.54/53.71 14.64/38.88/54.64 36.57
0.45 16.84/40.17/53.80 13.72/39.05/56.08 36.61
0.55 16.65/40.17/54.26 14.33/39.10/54.84 36.56
0.65 18.57/38.89/53.07 14.75/39.14/55.17 36.60
0.75 17.20/39.17/52.88 14.49/39.91/55.61 36.54
0.85 16.29/39.62/52.79 14.00/39.05/55.57 36.22
0.95 16.38/39.62/53.25 13.68/38.42/55.86 36.20
& 16 RSITMD #1175 b 30 A8 A0 b 1) ) 1 2% 1
Table 16 Sensitivity of the MLM ratio on RRSITMD dataset %
SCAHE R A P4 SR R@1/R@5/R@10 WAL R@1/R@5/R@10 mR
0.05 27.21/50.23/61.95 25.31/55.49/75.00 49.19
0.15 29.87/49.56/62.39 23.98/57.35/74.03 49.53
0.25 25.66/51.78/62.61 24.29/57.30/75.49 49.52
0.35 27.43/50.23/61.51 24.60/56.46/76.20 49.40
0.45 27.43/49.78/62.17 25.31/56.64/75.18 49.41
0.55 26.55/51.55/62.17 24.38/55.27/74.47 49.06
0.65 26.11/50.23/60.84 25.00/56.99/74.65 48.97
0.75 26.33/50.45/61.95 23.01/56.90/74.20 48.80
0.85 26.33/50.45/61.51 23.80/56.11/74.20 48.73
0.95 26.11/49.56/62.17 21.55/56.46/75.35 48.53
& 17 RSICD ##& %5 k& 5750 FABXY 57 bk 6 B9 Rk 1
Table 17  Sensitivity of the ratio of global and local alignment on RSICD dataset %
7 ik a Pl 45 SCA R@1/R@5/R@10 AR A R@1/R@5/R@10 mR
0 0 19.49/37.51/51.88 15.30/40.60/56.83 36.94
1 0.1 19.12/37.79/52.33 15.48/40.64/57.00 37.06
2 0.2 20.04/38.24/52.52 14.97/40.04/56.76 37.09
3 0.3 19.95/39.34/52.42 15.11/40.00/56.76 37.26
4 0.4 20.04/38.98/52.52 15.08/39.93/56.71 37.21
5 0.5 20.31/38.88/52.42 15.17/39.89/57.16 37.31
6 0.6 20.49/39.07/52.52 15.11/40.31/56.49 37.33
7 0.7 18.85/40.35/53.61 14.86/40.02/56.65 37.39
8 0.8 18.94/39.89/53.89 14.57/39.91/56.80 37.33
9 0.9 19.03/39.62/53.80 14.77/39.78/56.78 37.29
10 1 19.03/39.71/53.61 14.46/39.74/56.67 37.20
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% 18 RSITMD #iE & £ B FEBXT 57 bk 6 B SR

Table 18 Sensitivity of the ratio of global and local alignment on RSITMD dataset %

WS a P45 AR R@1/R@5/R@10 AL F R@1/R@5/R@10 mR
0 28.10/50.66/61.95 22.08/56.37/73.50 48.78
1 0.1 28.54/49.56/62.61 22.79/55.97/73.50 48.83
2 0.2 28.54/49.34/63.94 22.83/55.93/73.36 48.99
3 0.3 27.88/50.66/62.39 23.98/56.55/73.98 49.24
4 0.4 28.54/50.22/61.95 24.07/57.30/74.16 49.37
5 0.5 29.87/49.56/62.39 23.98/57.35/74.03 49.53
6 0.6 29.87/49.78/62.17 23.94/56.99/74.12 49.48
7 0.7 29.20/50.44/61.50 24.16/57.35/74.16 49.47
8 0.8 28.54/50.00/61.28 24.20/57.52/73.72 49.21
9 0.9 28.32/49.78/63.72 22.57/55.97/73.41 48.96
10 1 28.10/50.88/62.39 22.43/55.84/73.54 48.86

XF A1 Ao Ag Ay BYBBUBME Z3 BTS2 56 . AE IR B B, A SCORE 4 Jmy Xof 55458 2% Jmy 3 % 57 461 2 04 1 A A
PR IEAT AT F AR, ] L = A, Lre + Ao Lire + A Lawn T ALy, 1A A0 A FIA,
SR, TV A AR O pR B B . % 5~12 0] IFS 3, £ RSICD M RSITMD $dls 4 £, 242, =
LA, =1,4=10fA,=058 mRAMEH THRAKE, RIETAHELEPRELNL=11,=1,1=
1.0f0A, = 0.5 & Hit:

X A ) A ) o EE L 491 (0 B 3 BT SIS R A ASE P T e SRR R 17 B A A ) X R RN S
A AT 4 R WOT H AR B R NS, AT 2] A RO AR IE R R o R 3R 13~16 7] LUAH 3], Y & R 565 1L
124 0.75, SCAHERS He 45 9 0.15 B, mR 35 8] 1 e KAH , W] USRS IE A SCSE 30 3 & 1A B . 6] ol LUR
B, Y R #E A L 8 B R 1Y 0.95 B, 45 SR AR A e BE S R, mR AU B AR (B T B 1.33% (RSICD) 5
0.79% (RSITMD) , 78 SCAS 5 A% FE AR (14 25 58 1Al T DA 30 28 BL A0 &5 1%, 50 A 14 552 56 25 L 10 A 6 v 1)
Lo I A 2 B BURMGRR AR 13 22 500 B A HE it A 55 v EL A o ik

Xt o O RELIRRE S0 BTS2 08 A A ER A BE L AR SCOR FH 4 JR M ARLEE % 1 Jd 3 R B BE " A IS B 4 O B
ZAHRLEEVE A, Bl = as® (1 — a)s', Horr, o 2 i 4 J AR ARLEE 15 )50 38 AR AL RE 1 ASCEE 43 e, PR aht HG 308 438 %o e
LR RYEREA EEEW . A SO o OB 0.1 8] 1, 7] L& BLAE RSICD #dli % L, mR £ a4 0.7
bk 2] 7 B K AE 37.39% , 1 78 RSITMD B4E4E |, mR 78 o 4 0.5 B 15 3] T 5 KAH 49.53% . H P45
A LERA TE a=0 B i) mR Lk a=1 B 19 mRAK , 3 3% W] 4 Jay AH ARLBE 76 K % vl 31 7 SC B A AR T T )
AL EE R 3 7 kb e B VR T o TR B S A5 R R B BB Y R IXS T o 1 BE R R AT 1Y L AE o 1YY AR
A PR R A R R i 2l 1 ] O vk LA AR B R
3.4 AH4Z®

AR HEAT B A T AL S 50 R R AR SO A e o B 1A SR R AT ARG R A A5 R 5 2 4
50 AR SR R 5 TR PG S 22 T B Ja) 305 AR AR E 43 BCHEAT T Ak, 3R W] J) 38 % 55 1 o i 14

(D) K maE BT iAL . & 2 Bon T 055 AR R a5 446 BHR A i) SCA (F2) R Se AR #s il R () -
A FR ER S RS a TR RN RTO RS, R LI, AR SR T 2K
GBI AR T ALY |, 3X 3R W18 R R SCAR KT AT 55 1 o0 B R Pk o[]S 8 780 A, g 08 4k 39 G v
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1. A large building with several cars and It is a squared center which has grey roof with many parking cars
green trees is near a beach surroundingit

2. A large t shaped swimming pool and a
white building are on the beach

3. A large t shaped swimming pool and a
white building are on the beach

4. A cuteswimming pool canbe seen in this
resort surrounded by sand

5. Several buildings with three swimming
pool are in a resort near an ocean

1. A red church is near some cars and

several other red buildings

2. A cyan church near several green trees

and cars is surrounded by red building

3. we can see rows of cars parked along the
street around red roof buildings among which
is a church

4. We can see rows of cars: parked along the
street around red roof buildings among which
is a church

5. This ia a majestic church with red roofs
and a courtyard inside it

1. A rectangular center building is near
some green trees

2. Several buildings and green trees are
around a cyan center building

3. A quadrangle striped blue green building
is surrounded by rows of trees lawns roads
and other buildings

4. A quadrangle striped blue green building
is surrounded by rows of trees lawns roads
and other buiidings

5. Many trees and lawns are planted near the

building
(2) RSICDHiHESE b BB SUA (Z2) FSCA B EUE () AT IR 4528
(a) Visualization results on RSICD dataset (image-to-text(left), text-to-image(right))

HEES&S A

1. The roof of the church is cardboard and
colored with brown and orange The big place mcludes five baseball fields

2. The roof of the church is corrugated
brown and orange

3. There are three cars near the church
surrounded by other buildings

4. The roof of the church is brown and
orange waves

5. There are cars in the courtyard of churches
with black and white or brick red roofs

On one side of the snow capped mountain it is plant covered while on
theother51de it 1sbare

L T T T S L LT T e

1. Dense trees surround this house and its pool
2. Dense trees surround this house and its pools
3. A building surrounded by a grey roof is close
to a dense tree

4. Dense trees surround this house and its
Swimming pool

5. There are many green trees and grass

around a building witha swimming pool

1. There are some buildings and football

fields in the school

2. Some buildings and football fields are in the
school

3. Some buildings of aschool and football fields !
4. Some buildings of a school and football fields
5. Somet buildings and a school football field |

(b) RSITMD#¥ESE b & B SCA (Z0) I SCA B MR () B T A AL 25 2R
(b) Visualization results on RSITMD dataset (image-to-text(left), text-to-image(right))

2 RSICD Al RSITMD % 4 1 Pl 5 51 SCA I SCA 1 MG T 5 A6 3 45 20 1 o] 4k
Fig.2 Visualization of the top 5 image-to-text and text-to-image retrieval results on RSICD and RSITMD datasets

(2) JREfAR L AT AL . P 3 7R T A IH 5 R BG 2 1) B4 = 3 A ADLE 7 Bomdy mT A 2 2R o
WEBRAE N . AR R RS I ) e —— X R i B B s e iRy R W T IR S
FERYARBLBE B w5 o P LAR B, 68 4 A o, A5 A8 6 R 450 O o W 6 1) 5 =2 0 N2 Y PR PR AR B R B
Ja E N 5 3 BURE W AT R b A P LT 5 PR 2 ) B SR R OGRS AR T T R B AR BLBE AT b
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GLAPA R ¥t 57 % i CLIP-FT/R# % 55 B4

There is a wide river below the bridge

Many buildings and many green trees are inja school with a football field and ten tennis courts

llzﬁmmn

(a) RSICDHUHR A b R FEAR LB Sy i Rk
(a) Visualization of local alignment similarity score on RSICD dataset

GLAPAJF#XI 57 E 5 | CLIP-FT/R3#B%i 5 %

The four baseball field forms into a round
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(b) RSITMD¥ 4L b JRB % S5 A LB 2 o T R4k
(b) Visualization of local alignment similarity score on RSITMD dataset

K3 RSICD A1 RSITMD i 4 | Jm i xd 57 AH UL PF- 7 (19 7T 94k
Fig.3 Visualization of local alignment similarity score on RSICD and RSITMD datasets

HWRIE

AR SCHE Y GLAPA R i i 42 J5 X 57 -5 J5 500 5 (9 45 &, A7 R T 1 e PR AR SO 28 10 E A
Pho SCHRATRIEY], GLAPA 1 2 A R R e 4 1 B 1 BUA (9 S Jo i 7 1 JU AR SUR A A 2 1Y
i g LRI o SR, A8 R o0 B 37 5 R, A PR O SO B 2 i P P AR L BRI A A — S R
BR o A, 5T A AR T 52 07 vk 32 SR E S AR T BN spaCy , 7R & s 5 T B9 3d i
PEASA R 42 Th o Rk BB S0 PR AR 5 18 ORI MR 5 R SO SCE B R TR 4R O 1, F ik — 20
A SRy P8 X 5 SRS, L3056 ASE TR 7 i ] SCAR e 4 115 55 S 2 0 3 T I 8 R
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