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Figure 1 Overall framework of the data generation model
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Figure 2 Initial generated targets after preprocessing
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Figure 4 Dilated convolutions with different dilations
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Figure 5 Convolutional long short-term memory network
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Figure 7 Comparison of results with or without Gaussian weighting for target implantation
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Figure 11 Training loss curve of the model
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Figure 12 Distribution of target attributes
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Figure 13 Example image samples
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> avg speed relat
» avg lsnr
%t R HAR I RT S AT LSNR.
“label™ & 5 N ABRAE R, HARWIT
» sequence id
» frame
» num_objects
» center_coords
> size
XS BLFEBG S Wi EETwih HARECH . A0 ARPRME S AR 1B 14 45
JREARVEAN HARKEARLE, mBIER T 14 SEUEFSIT 5 SWEET AirEL, hiEGEPHRas 1
ANHEMR, g T H bR oA AR R

"meta”: {
"avg size": [4.62],
"avg speed relat": [3.69],
"avg_lsnr": [-5.46]
b
"label": [

{"sequence_id": 14,

"frame": 5,

"num_objects": 1,

"center coords": [[290.0, 247.0]],
"size": [[5, 411},

]

B 14 BREXHE B

Figure 14 Example of annotate file structure
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(2) HAnBEEMNN MZEG TR aE BB BN Z D, RERESEE R SHRMN=H
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AR R SAERR N (0,00, JKEIIAG A x BiIER . BEF N Ay BIER, x. y AAFRXTRVERIN
[0, 639]. [0, 511].

(5) BAR RS AR R B ARE B 58 B A B

3.1 HHE RS

MR e RV SRS MEER . WL FSE N I S R R T A4 85/ s s H
PAsill 5 oy B EE AR, ASEE SR A 0 BT AE R B 81, b St B A R B e s Kl
P H AR BN S, AR BB R B A O PU A IR R . RIS Jse, A
FSRT B0 1% 5% A5 FH 0 800 i b B0 S B AR MR BEAT I R X T AR R £ 5085 /88 3 H AR, i
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Table 3 Comparison between the dataset and two existing datasets
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Figure 15 Comparison of target appearances between the dataset and two existing datasets

FhBESE
BARE

A 16 ﬁﬁﬁ%%WAﬁﬁ%¢Eﬁ@mﬁﬁﬁw

Figure 16 Comparison of target motion trajectories between the dataset and two existing datasets
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Table 4 Evaluation results of the reference algorithms on the dataset

Hik RDIAN MSHNet | DNANet |ISTDU-Net | SCTransNet | SSTNet TAD Tridos
P 0.8182 0.9422 0.9391 0.9659 0.9516 0.9326 0.8985 0.9213
R(Pa) 0.8588 0.8101 0.8375 0.8636 0.9050 0.5876 0.6428 0.7323
Fi 0.8380 0.8711 0.8854 09119 0.9277 0.7210 0.7494 0.8160
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Figure 17 P-R curves and Pd-Fa curves of the reference algorithms
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A dataset of semi-synthetic infrared dim small moving targets for
detection and segmentation

FENG Zicheng!?, ZHANG Wenlong"*", SUN Xiaoliang'?,
GUO Liangchao'?, LIU Donghui'*
1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha,
410073, China
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China

Abstract: Infrared dim small moving target detection is a research hotspot in the field of target perception,
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with wide applications in security monitoring, reconnaissance and early warning. Recently, infrared dim
small target detection algorithms based on deep learning have been developed rapidly, placing higher
demands on the scale and quality of datasets. However, it is difficult to obtain a large amount of real data
with fine-grained annotations. Existing datasets either synthesize targets using Gaussian distribution or
sample frames to reduce the workload, resulting in unrealistic targets and discontinuous motion trajectories.
To address these issues, we proposed a generative adversarial network with spatio-temporal feature fusion
to learn the appearance variation of real targets and generate highly simulated infrared targets. Then, by
combining diverse scenes and various target motion trajectories from existing datasets, we finally
constructed a large-scale semi-synthetic dataset for infrared dim small moving target detection and
segmentation under clutter backgrounds. The generated targets range in size from 4x4 to 9x9 pixels with a
local signal-to-noise ratio of —5 to 5 dB, conforming to the definition of dim and small targets. The dataset
covers four scenes (building, vegetation, cloud and water), three cases (one, two and three targets), and
provides three annotations (center point, bounding box and mask), as well as two evaluation metrics
(instance-level and pixel-level). The dataset contains 200 image sequences, 60,000 images, equally divided
into a training set and a test set. It can be used in infrared dim small moving target detection, segmentation
and tracking research under complex backgrounds.

Keywords: infrared dim small moving target; clutter background; target detection; target segmentation;

image sequence.

Dataset profile
) A dataset of semi-synthetic infrared dim small moving targets for detection and
fide segmentation
Data authors FENG Zicheng, ZHANG Wenlong, SUN Xiaoliang, GUO Liangchao, LIU Donghui
Data corresponding author ZHANG Wenlong (wenlong@nudt.edu.cn)
Time range 2020 -2021
Geographical scope China
Data Volume ~10 GB
Data formate * png, *.json
Data service system https://doi.org/10.57760/sciencedb.j00001.01190
Source of funding National Natural Science Foundation of China (12202485)
The dataset contains 200 image sequences, 60,000 images, equally divided into a
training set and a test set of 100 sequences each. Each sequence is stored in a
dedicated folder containing image sequence files in PNG format. Annotations are
categorized into two folders: one contains pixel-level mask annotation files in PNG
Dataset composition format, named identically to the corresponding image sequence files. The other
contains instance-level files in JSON format, named after the image sequence names.
These JSON files include attribute information such as target size, relative speed,
and local signal-to-noise ratio, as well as the number, coordinates, and sizes of targets
in each frame.
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