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Editor's note: At the Aerospace and Marine Advanced Science and Technology Forum under the 2024
Pujiang Innovation Forum, renowned domestic experts and scholars conducted in-depth discussions on
the current status and future trends of advanced science and technology development. This special report
summarizes the viewpoints of the guests at the Aerospace and Marine Advanced Science and

Technology Forum for your reference.
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Promoting innovation in the aerospace and marine

fields to provide new solutions to global challenges
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Climate change is a severe challenge faced by humanity, and
requires joint efforts from all countries around the world. The
aerospace and marine fields cover multiple aspects such as space,
atmosphere, marine research, and advanced equipment
manufacturing, and collaborative innovation in these fields will play
a crucial role in addressing global challenges such as climate change
and energy shortage. The guests present agreed unanimously that
advanced science and technology is the key to promoting the

high-quality development of aerospace and marine scientific



research. In the future, the focus should be on applying data
science and Al technology to model and deeply analyze massive
data, and realize more efficient scientific research and
technological applications through a  multidisciplinary
integrated space-air-ground-sea observation and communication

system.
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1. Addressing global climate change requires cooperation in

scientific and technological innovation

—RAIRMFSRBHES T RIGFHERARGIF R T RN .
R R SR R DI TSR AU O 2
RIGH, Rk RN AESTIENEIT HIIX, 322 TV AT
A PR A& e R by, AMUEER 1 R ISR BRI L 454, i
PHCLHEAS AR, 8 V)75 20 PR R SR SRR
BEAT AR . WK RBER PO EEB AR D, REEF IR
HARGiE, EFRAEH 1/3 KE X, Hrp—F il G X510k,
RN A Bk 3R 2 A B R 22—, T GO S AR AN
WTFBAFERR. BNRERASCIFF (BRIN) FIEHR
B L AT HR- S e Bt b, R
xS EN eV AR S RGERI BN H ™ B, F/NEA BTE R, R
B R A D o R IX Pk, B e mR R T R R IR i
GRS NP Al & 2 L 2 S T w3 O A v 7 NN A



First, the demand for innovation in aerospace and marine
technology driven by global climate change is increasing. Han
Zhen, professor at Shanghai Ocean University, and Director of
the Shanghai Estuary Marine Surveying and Mapping
Engineering Technology Research Center, pointed out that as
ecologically vulnerable areas, worldwide coastal zones have been
affected by the rapid development of industrialization and
urbanization, which has not only changed land use types and
industry structures, but also led to significant changes in the offshore
environment. There is an urgent need for effective monitoring using
emerging technologies such as satellite remote sensing technology.
Tang Jie, Director of the Asia-Pacific Typhoon Collaborative
Research Center, pointed out that according to the World
Meteorological Organization, one third of worldwide cyclones are
from tropical regions, half of which arise from typhoons, becoming
one of the major threats to global public safety. However, there are
still limitations in existing meteorological observation technologies
and means of monitoring. Robertus Heru Triharjanto, Head of
the Aerospace Research Center, National Research and
Innovation Agency, Indonesia (BRIN), further emphasized that
climate change is causing increasingly severe damage to Indonesia's
coastal ecosystems, with some small fishing villages disappearing

and food output declining. To address this challenge, there is an



urgent need for Indonesia to develop a more accurate remote sensing
technology to better monitor sea level rise, and changes in forests

and mangroves.
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Second, cooperation in scientific and technological
innovation has become a consensus in addressing environmental
and climate change. Joaquim Joao Sousa, senior research fellow
at INESC TEC in Portugal, pointed out that cooperation in global
open source innovation helps train next-generation Earth observation
satellite leaders to address global challenges such as climate change,
energy shortage, and limited resources. Ali Al Shehhi, Director of
the National Space Science and Technology Center (NSSTC),

United Arab Emirates University, said that global innovation
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cooperation 1in space technology has brought many new
opportunities, including joint satellite mission development, joint
spaceflight science programs, joint building of key laboratories, and
satellite data sharing. Zhang Yonghe, Vice President of the
Innovation Academy for Microsatellites, Chinese Academy of
Sciences, and Director of the Key Laboratory of Satellite Digital
Technology, pointed out that STARLab, an aerospace and marine
research platform jointly built by China and Portugal, focuses on
solving major problems and challenges such as cosmic exploration,

global climate change, and the blue economy.
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2. Future development trends of aerospace and marine

technology, and relevant suggestions
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First, multiple key technological directions are emerging in
the field of aerospace and marine technology. Wang Shuxiang,
Director of the Deep Sea Science and Information Technology
Research Laboratory, Institute of Acoustics, Chinese Academy
of Sciences, said that future breakthroughs in marine information
technology are expected to create an underwater navigation
"constellation" based on Beidou navigation, and realize
high-precision positioning for unmanned underwater vehicles
(UUVs) and other underwater vehicles, as well as large-scale,
long-endurance and low-cost deep-sea navigation and positioning.
Nie Jie, professor at the Department of Information Science and
Engineering, Ocean University of China, said that the marine
climate forecast system involves large-scale physical movements,
and microscopic, fast dynamic events (sea waves, breezes, etc.),
which are coupled with one another, requiring the creation of a more
complex and powerful prediction model. Bradly Allen Weymer,
associate professor at the School of Oceanography, Shanghai
Jiao Tong University, pointed out that existing technologies such as

satellite 1magery, LiDAR, drones, and remotely operated vehicles
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can hardly realize the precise observation of the coastline
environment. Combining remote sensing with near-surface data is a
promising solution. Ahmet Hamdi Takan, space technology
expert at the Turkish Space Agency (TUA), mentioned that lunar
and deep space exploration missions are facing numerous challenges,
including launching and propulsion technologies, landing dynamics
and ground maneuverability, extreme conditions, autonomous

operation, and other technological problems.
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Second, interdisciplinary research has become an important
path of innovation in aerospace and marine technology. Bradly

Allen Weymer pointed out that this has benefited from new
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technology. With the optimization of existing geophysical tools, and
the development of new technologies, advances in satellite imaging,
machine learning, AIl, and statistical modeling have driven the
integration of geophysical imaging and satellite remote sensing
technology. Joaquim Joao Sousa said that the automatic image
analysis of synthetic aperture radars (SARs) on Earth observation
satellites faces challenges in ground observation, but Al-based
applications are driving technological breakthroughs, and boosting
global climate and environmental monitoring. Farid Gamgami,
Deputy Director of the Key Laboratory of Satellite Digitalization
Technology, Innovation Academy for Microsatellites, Chinese
Academy of Sciences, pointed out that the world's first 3D printed
rocket (Terran 1) was launched in March 2023, with 85 percent of its
components made by 3D printing; 3D printing technology has
shortened the time of conventional rocket propeller design and
production from six months to five days. Realizing this technology
requires high-strength special-purpose 3D printing materials, a
process control system driven by Al, efficient sensors, and an

efficient analysis system.
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Third, innovative achievements of aerospace and marine
technology will match diverse application scenarios. Robertus
Heru Triharjanto pointed out that Indonesian government agencies
apply remote sensing satellite technology extensively, where
mapping agencies update national maps, the Ministry of Agriculture
evaluates agricultural land and crop yields, the Ministry of Public
Works monitors infrastructure, and the Ministry of Marine Affairs
and Fisheries monitors illegal fishing, all through satellites, while
provincial and regional governments analyze socioeconomic
conditions through the geographic information system (GIS).
Joaquim Joao Sousa mentioned that Earth observation satellites are
applied extensively to global climate and environmental monitoring,
including the monitoring of water resources, vegetation, crops, forest
fires, and geological disasters. Tang Jie said that the
space-air-ground-sea multimodal monitoring platform collects
massive data, enabling us to gain a deeper understanding of impacts

of typhoons on the urban environment, and improve the accuracy of
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typhoon prediction by 5-20 percent.
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Fourth, promote innovation and development in the
aerospace and marine fields through the in-depth application of
Al and in-depth cross-border R&D cooperation. Nie Jie
suggested strengthening the application of Al to marine big data
analysis, and climate and environmental prediction models,
especially through the use of deep neural networks and data-driven
models, which can improve the prediction accuracy of climate and
the marine environment significantly, and realize refined and
intelligent marine scientific research. Joaquim Joao Sousa

suggested strengthening global cooperation and open source
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innovation cooperation to promote the further development of Earth
observation technology. He pointed out that Al and machine learning
technologies have great potential in improving image resolution,
temporal resolution, and data aggregation and analysis capabilities.
Ali Al Shehhi pointed out that cross-border cooperation still faces
many challenges, such as export controls, differences in technology
transfer mechanisms, and inconsistent process regulation practices,
which should be addressed through international policy coordination
to provide further new paths for global response to climate change

and sustainable development.
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