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Similar target replacement for remote sensing object
detection data augmentation
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Abstract: Nowadays remote sensing image object detection algorithms are highly relied on the development of
deep learning technology. Data augmentation to dataset images is an important way to enhance model’ s
generalization ability. Current augmentation methods of remote sensing object detection algorithms still use
general object detection methods. There is an urge need to develop methods that focus on the properties of
remote sensing objects. This paper raised a data augmentation method named Similar Targets Replacement
(STR) that based on remote sensing images and designed the STR process. First, the sample library is

built to collect statistics of samples’ categories. Second, categories of the dataset is divided into several
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similar target categories. Then, to solve the problem of disbalanced sample amounts, minority sample
compensation is designed to balance the proportion of samples from different categories by controlling the
probability of input samples. Finally, sample replacing preprocess mechanics is designed by using appropriate
transforms for each different categories as the preprocess methods. Experiments on DOTA dataset shows the

mAP of DCL detection algorithm using STR augmentation raises 1. 34 compared to baseline. Model’s detection

accuracy to similar categories raises and ability to categories with fewer number of samples is strengthened.

Key words: remote sensing images; object detection; data augmentation; similar target replacement
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Fig.1 Sample amount in DOTA dataset for each category
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Fig.3 Examples of experiment results of DCL algorithm "** on DOTA applying no augmentation (a) , mosaic augmenta-

tion (b), partial mosaic augmentation (c) and similar target replacement (d).

4.2 ZHHER

e 3 R, AL H A B 4 i AR K 2 50 )
B R D A R R L TG ) e s ) R R
BT T Ok o 7R Rl N A A A
W5 H R LR R A RE S RN K X R
XL I e B G AR A R 8 2 A RE AR R F
HERA R I T RORE A BR . AR H A
I AH X T baseline, 32 %2 (9 4 G A0 # A A2 L4
AL E AR e Bk R Bk H RS — A
AL B b, H 3 T ROR A g . XTI A
B, AEARL B AR 2 4 1 i M e UL S AR B Tl A R R
JE M 2 0 /N RO M 52 1 A7 AN [m) 98 4 B T B 1Y) B
BN

LB O 3G )L B P R A X TS KGR AL H

PRI T I B A R B R K X RSN
JDOTAFHRE T KRS HAR R Z , RS
FETLHG ) A YN b AN S il R R SF HARAE /N,
i 19 4 5 2 5 4 B ARRRAEAS B o Jm) 0 1 B8 5w Y
T~ YR B0 J2 th 80 %6 AN 8 asd F I 5 1) AR 4K
i F1 20 Y6 1 T B v A T REAR A G, 3k R AR R R PR
TR AL (R AR RUBERRAE AR S, RT3 I 7% B AR
R SO RRAE SR ERE 1, VI SRR B T 4 AR A
i FH 20 38 T 3G T R R R AR EL AL E AR
HH mAPE T 0.89.

XTF 3HLA RIS  #H#L T baseline, 7F B FH#L
ATCHLE B b, 5 P 2 58 SO )y B BT ALY
PTG BR i AR L B AR e A HL AP 4R
B 1587, M ELTHHLI AR A BT C LA D



820 W5 Bos 55 39 %

£3 DCLE®E"ZEDOTAHEE LAFNERALH (1) . SFERE (2) . FHIERE (3) BB IREHRE
(4)HER
Tab.3 Result of DCL™ using no augmentation (1), mosaic augmentation (2) , mix-mosaic augmentation (3) and STR
(4) in DOTA dataset

By PL HC TC SBF GTF BC BD SH SV LV HA ST RA SP BR mAP50
1 88.52 56.27 90.78 55.60 65.24 79.13 75.20 74.10 67.20 56.02 53.82 77.95 61.90 66.18 39.78 67.02
2 88.77 57.18 90.10 51.81 64.17 74.57 73.05 74.53 68.19 58.37 58.86 76.17 60.25 61.34 38.24 66.37
3 89.01 58.29 90.02 53.15 66.07 76.15 74.28 74.37 68.45 59.63 59.19 77.81 61.87 63.52 40.35 67.47
4 89.03 62.14 89.35 57.16 68.02 78.40 74.19 75.58 66.08 61.15 54.13 78.02 62.55 68.41 41.12 68. 36
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Tab.4 Results comparison of STR with different p,

p. PL  HC TC

SBF GTF BC BD SH

Sv. LV HA ST RA SP BR mAPS50

0 88.52 56.27 90.78 55.60 65.24 79.13 75.20 74.10 67.20 56.02 53.82 77.95 61.90 66.18 39.78 67.02
0.3 89.03 62.14 89.35 57.16 68.02 78.40 74.19 75.58 66.08 61.15 54.13 78.02 62.55 68.41 41.12 68.36
0.5 88.95 60.51 90.53 55.33 68.46 76.86 75.65 74.01 66.48 60.28 52.77 76.53 61.10 64.98 41.51 67.60
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