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Remote Sensing Image Caption Method Based on Attention and
Reinforcement Learning

Nong Yuanjun, Wang Junjie
College of Engineering, Ocean University of China, Qingdao, Shandong 266100, China

Abstract The current remote sensing object detection methods, only identifying the category and location of remote
sensing objects, cannot generate text caption related to the contents of remote sensing images. A remote sensing
image caption method based on attention and reinforcement learning is proposed in this paper to solve this problem.
First, the convolution neural network is used to construct an encoder and thereby extract remote sensing image
features. Secondly, a decoder is built through the long short-term memory network to learn the mapping
relationships of the image features with text semantic features. Thirdly, the attention mechanism is introduced to
enhance the attention of the model on salient features and reduce the interference of irrelevant background features.
Finally, the reinforcement learning strategy is adopted to optimize the model directly according to the discrete and
non-differentiable evaluation indexes and thus to eliminate the defects of exposure bias and inconsistent optimization
directions. Experimental results of public data sets of remote sensing image caption show that the method achieves
high detection accuracy and has good caption performance for remote sensing images in complex environments such
as dense small targets, fog accumulation, and similar background and object features.
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Fig. 2 Visualization of the attention mechanism.
(a) Original image; (b) attention image
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Fig. 4 Some images and annotation captions in RSICD dataset. (a) Image; (b) annotation captions
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Table 1 Image caption detection results of different methods
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Table 2 Influence of different modules on remote sensing image caption
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Fig. 5 Remote sensing image caption results of different methods. (a) NIC; (b) Attend; (c¢) Adaptive; (d) Ours
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(b) There are two blue storage tanks near the factory.
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Fig. 6 Visualization results of attention mechanism in remote sensing image caption. (a) Image 1; (b) image 2

2228001-7



%41 % %22 /2021 £ 11 B/RFFR

45 B

T S BN T R AR B A L 8 g R CNN

P gm A % A LSTM # i@ 2% 5l AER S
BL R FH S Ak 27 ) S 38 T — b SR R ik
Jik . REEAR 7 2 A S0P L R A T 1 3 g R
B RBAR AT T IR REE . SC5 25 R R,
AR 7 VR AR T A A ORG BE X OR 2 IR B TY BT M
SRR B R 0 B R PR AR, v 52 300 3 JE ]
BRIFREPE SRR . R — 2 OB X AR 37 ik AN
b, DL itE— 25 48 Tt 3 B B R 1 R M g

(1]

(2]

[4]

[6]

& £ x W

Yao Q L, Hu X, Lei H. Object detection in remote
sensing images using multiscale convolutional neural
networks[J]. Acta Optica Sinica, 2019, 39 (11):
1128002.

WeRE DD, B, FER. T 2 RUE BB 4 M 4% 11 12
BEH bR RGBT 5 (0], e a4l 2019, 39 (11):
1128002.

Zhu MM, XuY L, Ma SP, etal. Airport detection
method with
neural network [J]. Acta Optica Sinica, 2018, 38
(7): 0728001.

KRB, VPOLRR, SHIEP, SF L ok D s AR Al 2
Sl Iy ik (1], JeF5E i, 2018, 38(7):
0728001.

Xu Z J, Ding Y. Ship object detection of remote

improved region-based convolutional

sensing images based on adaptive rotation region

proposal network [J]. Laser & Optoelectronics
Progress, 2020, 57(24): 242805.

TR R, T A [k B A DR A ) 4 0 R R R
AR B ARG DN (] . WOs 5otw FaE kg, 2020, 57
(24): 242805.

Dong Y F, Zhang C T, Wang P, et al. Airplane
detection of optical remote sensing images based on
deep learning[J]. Laser & Optoelectronics Progress,
2020, 57(4): 041007.

WOk, LKW, TR, . R TIRES I OLEFE
REMR R N ST 5 (U] Bt 5ot 7o it i,
2020, 57(4): 041007.
Zhang M, Wang S C, Yang D F.

target detection algorithm based on attention learning

Air-to-ground

in key areas[J]. Laser & Optoelectronics Progress,
2020, 57(4): 041006.

sKHg, FALR, AT, A XA R T s
HE AR A L] WOt 5ol TR, 2020,
57(4): 041006.

Zhao ] Q, Wang H Z, Zhou Y,

et al. Remote

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

2228001-8

sensing image description generation method based on
attention and multi-scale feature enhancement [J].
Computer Science, 2021, 48(1): 190-196.

BAER, E#E, ME, & ETZRESEE IR
AIE 4 588 11 328 SR PRI M 38 AR L i [0 B BLR %,
2021, 48(1): 190-196.

Shi Z W,

humanlike language descriptions for a remote sensing

Zou Z X. Can a machine generate

image? [J]. IEEE Transactions on Geoscience and
Remote Sensing, 2017, 55(6): 3623-3634.

Qu B, Li X L, Tao D C,
understanding of high resolution remote
image[C] /2016

Information

et al. Deep semantic
sensing
International ~ Conference  on
Computer, and Telecommunication
Systems (CITS), July 6-8, 2016, Kunming, China.
New York: IEEE Press, 2016: 1-5.

LuX Q, Wang B Q, Zheng X T, et al. Exploring
models and data for remote sensing image caption
generation[J]. IEEE Transactions on Geoscience and
Remote Sensing, 2018, 56(4): 2183-2195.

Rennie S J, Marcheret E, Mroueh Y, Self-
critical sequence training for image captioning [C] //
2017 IEEE Conference on Computer Vision and
Pattern Recognition (CVPR), July 21-26, 2017,
Honolulu, HI, USA. New York: IEEE Press,
2017: 1179-1195.

Papineni K, Roukos S, Ward T, et al. BLEU: a
method for
translation [C] // Proceedings of the 40th Annual
Meeting  on
Linguistics-ACL ‘02, July 7-12, 2002. Philadelphia,
NJ, USA: Association
for Computational Linguistics, 2001: 311-318.

Lin C Y. ROUGE: A package for
evaluation of summaries [ EB/OL]. (2004-07-15)
[ 2021-04-10 ]. https: // aclanthology. org/Wo04-
1013/,

Banerjee S, Lavie A. METEOR: an automatic metric

et al.

automatic evaluation of machine

Association  for ~ Computational

Pennsylvania. Morristown,

automatic

for MT evaluation with improved correlation with human
judgments [ EB/OL]. (2005-06-12) [ 2021-04-18].
http:// citeseerx. ist. psu.
jsessionid = 00D9354FBD891E7ESES54DD61 609BFES?
doi=10.1.1.61.2290 & rep=repl &.type=pdI.

Vedantam R, Zitnick C L, Parikh D. CIDEr:

consensus-based image description evaluation [C] //

edu/ viewdoc/ download ;

2015 IEEE Conference on Computer Vision and
Pattern Recognition ( CVPR), June 7-12, 2015,
Boston, MA, USA. New York: IEEE Press, 2015:
4566-4575.

Vinyals O, Toshev A, Bengio S, et al. Show and
tell: a neural image caption generator[C] /2015 IEEE



%41 3% F 22 /2021 £ 11 B/RZFFR

[16]

Conference on Computer Vision and Pattern
Recognition (CVPR), June 7-12, 2015, Boston, [17]
MA, USA. New York: IEEE Press, 2015: 3156-

3164.

Xu K, BaJ L, Kiros R, et al. Show, attend and tell:

neural image caption generation with visual attention
[C]/ICML'15: Proceedings of the 32nd International

Conference on International Conference on Machine

2228001-9

Learning - Volume 37.2015: 2048-2057.

Lu] S, Xiong C M, Parikh D, et al. Knowing when
to look: adaptive attention via a visual sentinel for
image captioning [ C] // 2017 IEEE Conference on
Computer Vision and Pattern Recognition (CVPR),
July 21-26, 2017, Honolulu, HI, USA. New York:
IEEE Press, 2017: 3242-3250.



