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Note: B, G, R and NIR are the four bands of blue, green, red and near infrared corresponding to multi-spectral
images, I is the converted brightness component, and PAN is the panchromatic band; RPC is a rational multinomial

coefficient; The data set contains images, RPC and metadata from multiple perspectives.
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Figure 1 Schematic diagram of main flow of data processing
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Table 1 Comparison table of bundle adjustment parameters and errors
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BA IR EL 247 53
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/A HD
BA 2 JEEREMIRE
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/A ED
P A B VP MR
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500 -
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100 - ERGEIRE (R4 500 4
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#: EE (@57 HRFHABIRAE BA LHERFREZNAT AHETE, EREREZERLEIE: b)5E@)
FoRWARIE BA ZJFHER, EERRHE—BNITR TERYRERSEPEET BNRALILS.

Note: Figures (a) and (c) above respectively show the statistical distribution histograms of the projection errors of the
two groups of data before BA, and the projection errors are scattered as a whole; (b) and (d) show the results after
two sets of data BA. On the premise that the number of connection points is the same, the projection errors are mostly

concentrated in the leftmost columns of the histogram.

H2 BARIRERERENL

Figure 2 Comparison of projection errors before and after BA
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Figure 3 Satellite image samples
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A dataset of remote sensing images from high-precision optical
satellites for urban three-dimensional reconstruction in Xuhui
District of Shanghai

KONG Deyu'*, HE Jianjun®
1. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, P.R. China
2. University of Chinese Academy of Sciences, Beijing 100049, P.R. China
3. Twenty First Century Aerospace Technology Co., Ltd 100096, P.R. China
*Email: kongdy1999@gmail.com
Abstract: With the development of remote sensing satellites and the advancement of three-dimensional
reconstruction technology, satellite images play an increasingly important role in high-precision city
modeling. As a novel 3D reconstruction technique, Neural radiance fields (NeRF) is emerging as a research
focus in the field of 3D vision, due to its high reconstruction accuracy and independence from depth labels.
However, there is still a lack of multi-view, high-resolution satellite image datasets with high pose
estimation accuracy domestically and abroad. This severely hinders research on 3D reconstruction using
satellite imagery. To address this issue, in this study, we employed seven remote sensing scenes from the
Beijing-3 satellite over the area surrounding the Shanghai Gymnasium in Xuhui District, Shanghai, from
2021-2023. Through techniques like image registration, adaptive IHS Pan-sharpening, Rational Polynomial
Coefficients (RPC) coarse adjustment, and bundle adjustment optimization, we developed two datasets of
multi-view satellite images covering Areas of Interest measuring 0.73 km? and 0.25 km?2. The data quality
was rigorously controlled across various dimensions, including the reliability of data sources,
standardization of preprocessing procedures, and optimization of parameters in modular components. This
dataset is expected to provide powerful data support for subsequent research on city-scale 3D
reconstruction from satellite imagery, especially those based on NeRF frameworks.
Keywords: urban three-dimensional reconstruction; Xuhui District of Shanghai; high-resolution; BIN3;

Neural Radiance Fields

Dataset Profile

A dataset of remote sensing images from high-precision optical satellites for urban
Title
three-dimensional reconstruction in Xuhui District of Shanghai
Data corresponding author KONG Deyu (kongdy1999@gmail.com)
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Data author(s)

KONG Deyu, HE Jianjun

Time range

2021-2023

Geographical scope

Shanghai Gymnasium in Xuhui District, Shanghai  (31°10°22’N-31°11°39’N,
121°25°23’E-121°26’46"’E)

Spatial resolution

0.3m

Data volume

136.03 MB

Data format

* tif, *.json, *.png, *.loc *.gif

Data service system

<https://doi.org/10.57760/sciencedb.13299>

Source of funding

The Major Project of High Resolution Earth Observation System (Grant Number

“30-Y60B01-9003-22/23")

Dataset composition

The dataset comprises two sets of data from the vicinity of Shanghai Gymnasium in
Xuhui District, Shanghai. Each set includes four types of data: (1) PNG files for
thumbnail images and DSM demo generated by Sat-NeRF; (2) TIF files for BJ3N image
data; (3) JSON files for relevant metadata and corresponding RPC information; and (4)
"scene.loc" files providing offset values and scaling parameters for three directions; (5)
gif files showcasing 3D reconstruction demoes obtained using the traditional dense

reconstruction algorithm.
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