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Research progress and development direction of Chinese
remote sensing software. taking PIE as an example

Liu Dongsheng, Liao Tongkui®, Sun Huanying, Ren Fang
PIESAT Information Technology Co. , Lid. , Bejing 100195, China

Abstract: More and more satellites have been launched or will be launched soon. Thus, remote sensing is no longer far
away. With the rapid development of aerospace and aviation remote sensing technology, a new era of three-dimensional,
multi-level, multi-angle, omni-directional, and all-weather earth observation has arrived. How to activate the value of data
and better serve industry applications so as to meet the rapidly growing demand for remote sensing applications has become
an urgent issue for remote sensing companies. As a bridge between remote sensing data and industry applications, remote
sensing image processing software plays an irreplaceable role in the process of remote sensing industrialization. With the
implementation of major strategic projects such as “China’ s High-Resolution Earth Observation System” ( high-score spe-
cial project) and “National Medium-term to Long-term Civilian Space Infrastructure Development Plan (2015—2025)”

domestic high-score remote sensing data is becoming more abundant. Whether these valuable data can play its value and
how much value it can play depends on the conversion process from high-scoring remote sensing data to effective information
and application services. The value of remote sensing data requires excellent remote sensing image processing software for
mining and analysis. At the same time, vigorously developing independent and controllable remote sensing image processing

software has increasingly become an urgent requirement to ensure national information security, implement the strategy of
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aerospace power, enhance technological innovation, and serve social development. Through the research and analysis of the
development process of remote sensing satellite data and remote sensing software in China and abroad, the domestic remote
sensing software has experienced three stages of development: the budding period, the catch-up period, and the independ-
ent innovation period. The remote sensing image processing software pixel information expert ( PIE) is taken as an example
to illustrate the development progress, typical applications, and future technological development directions of domestic
remote sensing software. PIE, a domestically made remote sensing image processing software, was independently developed
by PIESAT Information Technology Co. , Ltd. (http: //www. piesat. cn/) . While opening the application of cloud serv-
ice platform, PIE has evolved from a single general-purpose software plug-in architecture to 3S integration, multi-platform,
and multi-load cluster processing; from pure satellite remote sensing image processing to aerospace integrated platform; and
from optical load to application mode of optics, radar, and hyperspectral full spectrum. PIE6. O has developed from a gener-
al remote sensing image processing software to PIE-Basic remote sensing image processing software, PIE-Ortho satellite
image surveying and mapping processing software, PIE-SAR radar image data processing software, PIE-Hyp hyperspectral
image data processing software, PIE-UAV unmanned aerial vehicle image data processing software, PIE-SIAS scale set im-
age analysis software, PIE-AI remote sensing image intelligent processing software, PIE-Map geographic information system
software, and many other “families”. PIE6.0 has five core capabilities; comprehensive support for multi-source remote
sensing loads, intelligent extraction of full-spectrum element information, deep integration of multi-industry and full-busi-
ness chains, rapid processing of massive remote sensing data, and complete control of independent property rights pro-
grams. In order to meet the ever-increasing demand for remote sensing applications, we should build an intelligent, high-
performance, and practical remote sensing image processing system; provide a wider, more refined, and more in-depth spe-
cial service; and gradually develop and improve market mechanisms to establish sustainable development of remote sensing
industry capabilities. Domestic remote sensing software continues to develop key technologies, such as remote sensing spati-
otemporal big data storage management, intelligent synthesis, incremental cascading update, cleaning analysis and mining,
and information security, to improve remote sensing data analysis and processing and knowledge mining and decision sup-
port capabilities and to build shared data and codes. The open platform of methods promotes multi-source heterogeneous
data sharing and interoperability. In the future, domestic remote sensing software will closely follow industry applications
and public needs, advanced technology integration and collaboration, remote sensing on-orbit intelligent real-time process-
ing, and one-stop refined remote sensing cloud services. PIE will continue to increase the contribution rate of science and
technology ; promote the modernization of remote sensing application capabilities ; strengthen the cross-integration of remote
sensing applications with big data, cloud computing, artificial intelligence, and other cutting-edge technologies; continue to
improve remote sensing data analysis and processing, knowledge discovery, and decision support capabilities; and realize
the on-demand acquisition of remote sensing data, the rapid transmission of data, and the focused services of thematic infor-
mation, so that multi-source remote sensing data can truly become a powerful weapon to promote resource investigation,
environmental monitoring, emergency rescue, and so on.

Key words: domestic remote sensing software; pixel information expert (PIE) ; direction of development; cloud service

platform; artificial intelligence; big data
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Fig.5 Production structure of high-resolution common products
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