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Problems

Methodology

Challenges of object detection in remote sensing images

= Complex Background. Due to the high resolution of
remote sensing Images, a large number of complex
backgrounds overwhelm the objects.

= Dense Arrangement. In the special bird-view perspective
from which remote sensing images are taken, some
categories of objects are often densely arranged.

= Large-scale Variations. Objects In remote sensing images
show extreme variation In scales, which Is common
between and within categories.
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Complex background Dense arrangement Large-scale variations

The framework of proposed network. The network contains
three main subparts: Multi-scale Merge module in FPN, Context
Fusion Saliency Attention module, and cascade network with
Saliency Attention ROI Align.

Multi-scale Merge FPN
Multi-scale Merge module
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Context Fusion Saliency Attention module
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Experiments

Results on DOTA

Method PL BD BR GIF S LV SH TC BC ST SBFE RA HA SP  HC mAP
R-H (1) 4716 6100 980 5174 1487 1280 688 5626 5997 5732 4783 4870 823 3725 2305 36.29
R0 [13]° 1942 7713 1770 o405 3530 3802 3716 8941 6904 5928 5030 5291 4789 4740 4630 5293
2CNN 127] 8094 6567 3534 6744 5992 5091 5581 9067 6692 7239 5506 5223 5504 5335 4822 6067
CN [12]* 8136 7430 4770 7032 6489 6782 6998 9076 7906 7820 5364 6290 6702 o417 5023 68.16
ROL Trans [11]* 88.64 7852 4344 7592 6881 7368 8359 9074 7127 8146 5839 5354 6283 5893 4767 69.56
CAD-Net 9] 8780 8240 4940 7350 7010 6350 7660 9090 7920 7330 4840 6090 6200 6700 6220 69.90
RQCNN++[ 0] 8960 8122 4550 7510 6827 6017 6683 9090 80.69 86.15 06405 6348 65.34 6801 6205 7LI6
R3Det [28] 8924 8081 SLIT 6562 7067 7603 7832 9083 8489 8442 6510 5718 68.00 6898 6088 7281
Zhuetal [22] 8967 7677 5128 7165 TRl T8 7954 9079 7901 8454 6651 6471 7397 6173 S840 7366
Ours 8086 8352 5198 7158 7568 8034 8720 9050 8092 8661 6611 6744 7453 6955 5784 7558

Motivation

= Merely enhancing object features may cause background
features to be enhanced at the same time.

= Rotate ROI Align loses angle information of objects and ROI
Align may contains multiple objects.

= Traditional single-scale convolutional layers cannot

effectively capture features at different scales.

Contribution

= We propose a Context Fusion Saliency Attention module that
combines context and pixel attention to mitigate the adverse
Impact of complex backgrounds

*We develop a Saliency Attention ROI Align for increasing
saliency of the central object on ROI. It effectively reduces
mutual interference from densely arranged objects.

=We devise a Multi-scale Merge module to handle largescale
variations by learning multi-scale representations.
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The architecture of Context Fusion Saliency Attention module.
This module first fuses multi-layer features and then performs

pixel attention on the context fusion feature map.
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The architecture of cascade network with Saliency Attention ROI
Align. At cascade stage, the instance segmentation Is used on
ROIs extracted by ROI Align.
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Results of ablation study

Results on HRSC2016

Baseline MM CFSA  SA-ROI Align cas mAP Method mAP
BL2 [29] 69.60

Vv 72.23 R2CNN [27] 73.07
RC1 & RC2 [29]  75.70

% v 13.13 R2PN [30] 79.60

Vv v 13.21 RRD [31] 84.30
ROI Trans [11]  86.20

v v 74.69 R3Det [28] 89.33

\/ \/ \/ \/ 7558 Ours 093.43

Qualitive results
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