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Figure 1 Small unmanned aerial vehicle platform and infrared imaging equipment

R1 DPHEATFEEA RS H

Table 1 Basic performance parameters of the small unmanned aerial vehicle platform

£ AN MRS H
R 810x670x430 mm (x5 x =)
HE 6.3 kg
B R AREAN £ 30°
R RATIN[A) 55 min
RN RAT T 23 m/s
R AT 7000 m
TAEPERIR —20°C~50°C

R2 AHRBEEELERESH

Table 2 Basic performance parameters of infrared imaging equipment

AR HEESH
AR AL AR ST S ) VA S A B RN At o
BikZH DFOV: 40.6°f58H: 13.5mm (Z&UEH: 58 mm) JafE: 1.0
Xt Ak B Sm ELTTE
BB 8—14 pm
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Table 3 Primary imaging condition settings
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Figure 2 Example of infrared dim and small moving target images under complex backgrounds
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Figure 3 Overlay results of candidate targets in image sequence segments
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Figure 4 Embedding of infrared dim and small moving targets
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Figure 5 Diagram of image sequence coverage area and target motion trajectory setting
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Figure 6 Discrete diagram of target simulation trajectory
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Table 4 Target size and distribution variances in the dataset
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Figure 7 Three-dimensional display of target gray level distribution
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Figure 8 Diagram of adaptive weighted fusion
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Table 5 Primary simulation settings in the dataset

FAFTH wE
JRER H ARS8 3T i L IR 12
Bz 142 A3 A
BRI AR W2 4
HARRERERMATEE (XFRL 8bit LR 50-250
i B A g5/ Ne s BAs BA — @ KB m RS, SRS/ e g B Fpta i s 7z R H I H Ax

fr BARETTE, ABEREA B AR XIS AL B Ay H ARG B E, B3R S AR5 10 5% 1) 1B U2 s
ARt B SR R H AR E U .

AEHEEILA S 350 BER T4, W 6 i, RN HHBR 150 Bi. XHA 100 B =Hbr

100 Bto BN EHAREE 0 SCA S PR RS . AR K T SR AL SR 3 5 MRl 5t

BBEMG T HIR N — A IE, NGRS P& 0BG T I B SC AR IR w5 i %, s

JLFE N[, 175]. SCME b e o GBI ZR SRR A 20 5k L — AN JOSN K s bmie ST o
R6 BIRELA

Table 6 Dataset composition
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Figure 9 Example of sample images (From top to bottom are five types of backgrounds: top view of buildings,
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horizontal view of vegetation, top view of vegetation, bottom view of water surface and top view of water surface)
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a: 5.194393746240804
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Figure 10 Example of the structure of an annotation file object
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Table 7 Comparison of this dataset with infrared image dim and small aircraft target detection dataset under

ground/air backgrounds
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A dataset of semi-synthetic detection for small infrared moving
targets under complex backgrounds

SUN Xiaoliang'**, GUO Liangchao!’, ZHANG Wenlong'*, WANG Zi', HOU Yanjie?,
LI Zhang!, TENG Xichao!

1. College of aerospace science and engineering, National University of Defense Technology, Changsha,
Hunan, 410073, P.R. China
2. Taiyuan Satellite Launch Center, Taiyuan, Shanxi, 030000, P.R. China
# The first three authors contributed equally.
*Email: alexander sxl@nudt.edu.cn
Abstract: Small infrared moving target detection is a key technology in infrared detection and remains a
hot issue in photoelectric detection. Especially when it comes to identifying small infrared moving target
against complex backgrounds, there is still a lack of effective technological solutions. To address the
shortage of high-quality data in current research, we adopted infrared imaging equipment mounted on a
small UAV platform to capture image sequences as backgrounds. Embedding synthetic targets in
backgrounds properly, we produced a dataset of semi-synthetic detection for small infrared moving targets
under complex backgrounds. Various conditions have been configured during image capture, including
relative height (top view, horizontal view and bottom view), scenes (vegetation, water and building),
platform motion, weather, time, etc. The imaging platform motion and the synthetic target motion have
been taken into consideration simultaneously to ensure that the semi-synthetic image sequences resemble
the real application scenarios as closely as possible. In addition, we varied the target characteristics in
synthetizing, including shape, intensity, and motion. This dataset includes 350 image sequences, 150,185
images, with annotation files detailing the targets positions in images. The dataset can be used for research
in small infrared moving target detection and tracking.
Keywords: small infrared moving target; airborne detection platform; complex background; target

detection; image sequence

Dataset Profile

A dataset of semi-synthetic detection for small infrared moving targets under complex
Title
backgrounds

Data corresponding author SUN Xiaoliang (alexander_sxl@nudt.edu.cn)

SUN Xiaoliang, GUO Liangchao, ZHANG Wenlong, WANG Zi, HOU Yanjie, LI Zhagn,
Data authors

TENG Xichao
Time range 2020-2021
Geographical scope China
Data volume 24.37 GB
Data format * png, *.json
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Data service system

<https://doi.org/10.11922/sciencedb.j00001.00231>

Sources of funding

National Natural Science Foundation of China (62003357); Hunan Provincial Natural

Science Foundation of China (2019JJ50732).

Dataset composition

The dataset includes 350 image sequences, totaling 150,185 images. Each image sequence
is stored in a separate folder, numbered successively. (The training and testing subset
seach contains 150 image sequences). Images are in PNG format and annotation files are

in json format. Target positions are provided in the annotation files.
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