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Feature Attention-based Region Proposal Augmentation and
Teacher-Student Method-based Object Detection Model

Beom-Jin Kim*, Han-Eum Lee**, Young-Hoon Yang***, and Sang-Gil Kang****

B =Ro 33| REAR 2 ARENT|FHA(ITP)Y AL ol £330 “o)%d »uld 37
| A2 7]&M(1711193675)9] A5t

2 ot

A FAE Held 7lee] BHOR dA GAF BopollM FERL SIARE AA oju|A|d] F|ukg 7]E
de 22 A7E 29HE 94 B4 oA AL wstA] k3 ulE AEqs W A Ashyt 2Agth
B Ardxe FAo] gle dolgAat e oAl I E8ske olF R g 7XE =9I
Teacher 2d2 £7 ofeld 7|9t A9 A¢ $4 RES 53 1EFFY % ¥ (Pseudo label)S A3,
student 292 o]& 8FatH, A4 o]F BT HZHEMA, Exponential Moving Average) &= teacher=d &
AulolEZth. = 749 94 ©AF om]A] wlo[HAlelA 22 EA7L IFE o|n|AE Adate] AR o]
e AT A, 71 RdEG 177% 50l .

Abstract

Object detection, driven by advancements in deep learning, is increasingly important in remote sensing. However,
existing methods, based on natural images, often fail to capture the characteristics of small objects in remote sensing
images, leading to performance degradation when directly applied. This study proposes a dual-model training
framework that combines annotated and unannotated datasets. The Teacher model generates high-quality pseudo labels
via a feature attention-based region proposal module, which the Student model learns from, while the Teacher model
is updated using an Exponential Moving Average(EMA) strategy. Experimental results on two remote sensing datasets
showed a 17.7% performance improvement over existing models.
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Table 1. Training data set and test set configuration table

- frain

Class > test

1, 1
airplane 217 254 17
ship 390 377 191
vehicle 454 517 242
baseballfield 271 18 9%
storagetank 544 232 194
tennis court 156 181 83
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Table 2. Comparison table of detection performance for
both models(%)

Model | Base mode (Z) | Our model (Z,)
Class
airplane 571 782
ship 46.4 81.6
vehicle 412 52.7
baseballfield 701 80.5
storagetank 437 67.4
tennis court 753 791
mAP 556 73.3
1
AP= —P(R) )
<(0,0.1,...,1) 11
mAP= N ZAP (10)

ds i=

N, © AA 22 Tt A3 RolM & &+
Axol Lol tis) A=dGo R d5g 7lE 2d

o] Axprt} 1o tidl teacher-student TZE F7}
S5 Bdo Asol dtE AL B 4 Utk



ot 78k Ao
& olH| Aol thal
Ao, student ZHo] o]=
1:4]0] 1= 1:].01:6]- qu_g} JHEi
44 mAPE 556914 73322 17.7%
=

=
4
_%
S7HAAL 7 FE 2ol diefM AAH s AA o
A Aol FoR AL & Ak 58, 7t
AFet ZAL shipo]ut vehiclewt 2] g ol xo]
HISE A7} e EE ZHs ge) o 2 A
5% UrE} A8 5 0

3 32 EMAS Jer[Eel aftel we B4 A

5 Hlagolty o7} 0.5¢" = 4 4)dl 25| teacher
249 7158 Po g JuolEste A Lk
F304 B F d%o] agkol 05Y wir} 0.99Y
el gA) A5ol Te AT T F Utk ofE ot
FST2 gtudente] 7}EX|7F ZF RO A teacherl]

HES n|H, wo|zr) e ¢ 2o of
WS ThsAdel AR wWEel, ol Y F

A9 o Fe 099< BoFT)

0 o%
flr o il

E 3 EMA o ZfZjojE{of w2 EX] 45 H|LE (%)
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