784 W3 =FA A30d A5Z, 2025'd 92 (JBE Vol.30, No.5, September 2025)

’m Check for updates

AJuk=4 (Regular Paper)

W33 =E A 3048 A5E, 20259 92 (JBE Vol.30, No.5, September 2025)
https://doi.org/10.5909/JBE.2025.30.5.784

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

A3t A&7 =% 29 7 94 94 B4 VQA ¢

N

A A Y, A g A

A Lightweight Mixture-of-Experts Framework for Remote Sensing
Visual Question Answering
Si-Yeon Jung® and Oh-Seol Kwon®*

T YAYAL Fopoll A HE|RE(Multi-modal) BY S o] &3 A17H4 A o]3-H(Visual Question Answering, VQA) 171 &3]
Ju3 oy, Wdist dojE et B3s 38 FHOE ) A 284 3 e A9 vt gtk £ =i olEs dAE S

2

B317] S8 AFsE YAEAL ojuR] 71wk A|ZHE H oS H(Remote Sensing Image-Visual Question Answering, RSI-VQA)S 913

AE7t £ ZY(Mixture-of-Experts, MoE) Z# U935 A|Qtstch ulds} o] 2pedell Ssbg 747te] 3709 AE7h BdoA o]
q

i s
B SAd BE 458 ISAE TR AEPoRM, BE AR/ LT ISAE Folsd 7€ A oiv] A¥stE 72
T BEFE dAEAL doleAlel dde A4 A, Akd W V1€ XY ] 3 2% A Y A
lstsinh

Abstract

Research on Visual Question Answering (VQA) using multi-modal models has recently been active in the field of remote sensing.
However, challenges exist in improving computational efficiency and performance due to the vast amounts of data and complex reasoning
processes involved. This paper proposes a lightweight Mixture of Experts (MoE) framework for Remote Sensing Image-Visual Question
Answering (RSI-VQA) to overcome these limitations. We enhance performance with a lightweight architecture compared to conventional
methods that apply uniform weights to all experts. Our method dynamically applies adaptive weights to each of the three expert models
specializing in vision and language tasks based on data characteristics. Experimental results on various remote sensing datasets confirm
that the proposed method has superior sentence generation capabilities and computational efficiency compared to existing models.
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(Si-Yeon Jung et al.: A Lightweight Mixture-of-Experts Framework for Remote Sensing Visual Question Answering)

Answering

7 Ouestion: how many swimming pools are there in this picture?
B Generated Answer: There is 1 swimming pool in this picture.
Real Answer: One swimning pool is visible here.

S

T2 1. Hokel ZEst Mt B8 2 Jjuk 9 QA 2A VOA oA
Fig. 1. Proposed Lightweight Mixture-of-Experts Based Architecture for Remote Sensing Image Analysis VQA
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Table 1. Acauracy (%) on Yes/No and Others Questions (RSHVQA Dataset)

Method Yes/No Others
IMG+SVM 48.95 62.45
BOW+SVM 81.74 9.82
IMG+BOW+SVM 84.08 65.28
IMG+SOFTMAX 40.37 65.49
BOW+SOFTMAX 81.74 7.19
IMG+BOW+SOFTMAX 84.01 70.95
IMG+GoogleNews+SOFTMAX 80.06 72.68
IMG+GloVe+SOFTMAX 84.09 75.10
IMG+BERT+SOFTMAX 84.92 73.30
MAIN-740M!"€! 92.82 54.50
Proposed Model-383M 95.58 90.52
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Table 2. The evaluation of sentence generation capability after training on the sentence-formatted RSI-FullVQA dataset

Model BLEU-1 BLEU-2 BLEU-3 BLEU-4 ROUGE-L
CONVENTIONAL ROUTER 0.6801 0.6563 0.5625 0.5170 0.7050
PROPOSED ROUTER 0.7758 0.7321 0.6304 0.5820 0.7912
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7 Question: how many harbors are there in this picture?
7 Generated Answer: There are 33 harbors visible in this picture.
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Fig. 3. Results Using RSI-FullVQA, a Dataset that Converts Short Answers in RSI-VQA to Sentence-Formatted Responses
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