
Introduction of Fucheng-1 SAR 3D Imaging Dataset 1.0 

1.1 Introduction of Fucheng-1 SAR Satellite 

Fucheng-1 a C-band commercial SAR, is the first satellite of the Mianyang constellation and was 

successfully launched on June 7, 2023, from the Jiuquan Satellite Launch Center. It is the third 

commercial SAR remote sensing satellite independently designed, developed, and tested by 

Changsha Spacety Co., Ltd. Fucheng-1 supports data acquisition modes such as Spotlight, 

StripMap, and ScanSAR, and can perform repeat-pass InSAR missions. This satellite can switch 

between different imaging modes as required and has high-precision in-orbit measurement 

capabilities, which hold significant potential for commercial remote sensing applications. 

The Fucheng-1 has an orbit altitude of 508±5 kilometers and an orbit inclination of 97.5°, with a 

design lifetime of over 5 years. Additionally, the maximum orbit adjustment capability is larger 

than 150 km. The time for the orbit adjustment from initial entry into repeat-orbit InSAR with the 

orbit altitude difference less than 5 km is less than 60 days. It can also maintain an interferometric 

imaging mode with a revisit interval of no less than 2 days, achieving a revisit InSAR baseline 

distance of less than 400 meters and a revisit time of under 15 days. 

1.2 Introduction of the Beijing Capital International Airport Dataset 

This dataset aims to provide the valuable resources for scholars in the field of high-dimensional 

SAR imaging research. By using this dataset, researchers can develop algorithms, validate models, 

and conduct innovative application studies, thereby advancing high-dimensional imaging 

technologies in both scientific research and practical applications. We hope this dataset will offer 

significant support for research in related fields and promote the development and application of 

high-dimensional imaging technologies. 

1.2.1 Basic Parameter Information 

This dataset consists of ascending data of Beijing Capital International Airport collected by the 

Fucheng-1 SAR satellite, with VV polarization. The time span extends from January 14, 2024, to 

June 16, 2024, and includes 15 SLC images. The temporal-spatial baselines are shown in Table 1, 

with the first scene selected as the master image. The basic parameters are shown as follows. 

 Acquisition mode: StripMap 



 Revisit time: 11 days 

 Orbit altitude: 505 km 

 Incidence angle: 15~40° 

 Spatial resolution: 3 m 

Table I Spatial-temporal baseline parameters 

Image 
Number 

Acquisition 
time 

Temporal 
baseline [day] 

Perpendicular  
baseline [m] 

No.1 2024.01.14 0 0 

No.2 2024.01.25 11 -156 

No.3 2024.02.05 22 -84 

No.4 2024.02.16 33 -94 

No.5 2024.02.27 44 -174 

No.6 2024.03.09 55 -122 

No.7 2024.03.20 66 -55 

No.8 2024.03.31 77 -22 

No.9 2024.04.11 88 -112 

No.10 2024.04.22 99 -65 

No.11 2024.05.03 110 -91 

No.12 2024.05.14 121 -36 

No.13 2024.05.25 132 -64 

No.14 2024.06.05 143 -154 

No.15 2024.06.16 154 -38 

1.2.2 Data Processing 

The collected 15 SLC images are firstly subjected to a series of preprocessing steps, including 

registration, deramping, phase correction, interferometric processing, and filtering. The first scene 

was selected as the master image, with the remaining ones used as slave images. Due to the 

presence of sensitive areas within Beijing Capital International Airport, some regions of the initial 

SLC images exhibited interference. As a result, PS point selection was performed after the 

aforementioned preprocessing steps, and PS points containing interference were removed. This 



dataset consists of the processed complex image data, which is ready for 3D imaging applications. 

1.3 Introduction to files 

 DataRead.m: Main code for data reading 

 Airport_Data.dat: 15 processed complex images 

 Airport_SARAmplitude.dat: The master SAR complex image 

 Airport_3D.dat: 3D construction result 

 Airport_Parameters.dat: The main parameters (see Table 2) 

Table 2 The contents of Airport_Paramenter.dat 

Byte Type Description 

0-7 

double 

The number of images 

8-15 Azimuth pixels 

16-23 Range pixels 

24-31 Radar frequency [Hz] 

32-39 Incidence angle [deg] 

40-47 Slant range [m] 

48-55 Range pixel spacing [m] 

56-63 Azimuth pixel spacing [m] 

64-183 15 perpendicular baselines [m] 

 


