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Abstract In the current teaching of Remote Sensing Science and Technology in higher education institutions, educators must recognize the

significant impact and promotional role of artificial intelligence technology on the discipline. This necessitates a comprehensive and deep-rooted

reform of the entire curriculum system and places higher demands on talent cultivation. Traditional teaching methods in this field often face

prominent challenges, including inadequate technological integration, underdeveloped teaching resources, and insufficient cultivation of

students’ practical abilities. To address these issues, it is imperative for educators to fully understand how to correctly develop and innovate re-

mote sensing pedagogy in the era of Al. This paper proposes targeted reform strategies focusing on faculty development, curriculum system opti-

mization, teaching resource enrichment, and practical training models. The goal is to attract more students to choose and develop a passion for

this major, enabling them to achieve professional success and become highly-skilled talents equipped with interdisciplinary awareness, innova-

tive thinking, and strong practical abilities.
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0 Introduction

Remote Sensing Science and Technology, as a comprehensive
interdisciplinary field, bears significant responsibilities in contem-
porary social development. Particularly in recent years, with a se-
ries of breakthroughs in artificial intelligence technology, the inte-
gration of Al and remote sensing has become an inevitable trend in
future teaching. The incorporation of artificial intelligence into the
teaching of Remote Sensing Science and Technology can effectively
enrich educational content and provide students with more diverse
learning experiences. In practical applications, Al can also en-
hance the intelligent level of remote sensing technology, enabling
it to truly keep pace with the times and achieve new break-
throughs. However, the current talent cultivation models in the
teaching of Remote Sensing Science and Technology in higher edu-
cation institutions suffer from issues such as lagging approaches
and a lack of diversity, which hinders the effective transformation
of professional teaching. Therefore, educators need to guide
students to actively explore artificial intelligence technology and
integrate it into teaching reforms, thereby innovating the profes-

sional curriculum system and talent cultivation models.

1 Challenges confronted by the teaching of Remote
Sensing Science and Technology in the AI era

1.1 Weak awareness of integration of traditional curriculum
system and technology Against the backdrop of the artificial in-
telligence era, the current curriculum system for the Remote Sens-
ing Science and Technology major in universities continues to em-
ploy traditional teaching methods and content frameworks. This re-

sults in the emergence of disciplinary boundaries within profession-

Received : January 3, 2026 Accepted: February 26, 2026
Yunhai HU, master’s degree candidate, lecturer, research fields: 3S technolo-

gy integration and application.

al teaching, causing a disconnect between technology and its ap-
plication, which hinders the realization of the major’s value. When
imparting core knowledge of remote sensing, educators lack an
awareness of integrating artificial intelligence technologies'"’. The
teaching content is also predominantly based on traditional digital
image processing methods, without incorporating new content from
the Al field. Furthermore, the teaching philosophy of many uni-
versity instructors is somewhat outdated, emphasizing the rote im-
parting of knowledge and focusing more on guiding students in op-
erating software rather than teaching them methods of learning and
thinking. This weak awareness of pedagogical integration leads to
issues such as a fragmented knowledge system and a singular
knowledge structure among students, preventing them from truly
adapting to and making breakthroughs in tandem with the develop-
ment of artificial intelligence.

In the

context of university education in Remote Sensing Science and

1.2 Insufficient reserve of Al teaching resources

Technology, educators must also recognize that diverse, high-
quality teaching resources constitute an indispensable part of the
curriculum and form the foundation for ensuring significant out-
comes in pedagogical reform. However, there is currently a short-
age of teaching resources in the interdisciplinary field of artificial
intelligence and remote sensing. Firstly, there is a lack of inte-
grated textbooks and reference materials on " Al + Remote Sens-

' with few authoritative texts available on the market, and the

ing,'
quality of the literature that instructors can draw upon is often in-
consistent. Secondly, universities often fail to provide specialized
software and hardware teaching platforms for the major, making it
difficult to offer students adequate opportunities for learning and
practice, which results in a lack of depth in the inquiry-based as-
pects of practical training. Finally, online teaching resource data-
bases are not well-established; the process of acquiring remote

sensing data remains cumbersome, and there is also insufficient
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data to support the training of Al models.
1.3 Students’ innovative and practical ability needs to be
improved

Science and Technology major within universities, the integration

In the pedagogical practice of the Remote Sensing

of artificial intelligence technologies also imposes heightened de-
mands on students’ innovative and practical capabilities. Howev-
er, students currently possess insufficient reserves of both special-
ized remote sensing knowledge and Al-related interdisciplinary
knowledge, and the lack of practical training further inhibits the
development of their innovative potential”’. Furthermore, a dis-
connect exists between university-level professional instruction,

[

scientific research, and industry. Confined within the "ivory tow-

erll

of academia, students have limited exposure to and an inade-
quate understanding of the latest academic developments and in-
dustry demands, consequently hindering the cultivation of their

critical thinking and innovative consciousness.

2 Teaching reform strategies of Remote Sensing Sci-
ence and Technology in the Al era

2.1 Strengthening the training of professional teachers and
enhancing the ability of technology integration In the Al era,
for the Remote Sensing Science and Technology discipline to pur-
sue reform and innovation, educators, as the executors of such re-
forms, bear a critically important responsibility. This necessitates
that universities strengthen the training of faculty teaching special-
ized courses, enhancing their Al technological literacy and their
ability to innovate and integrate curricula. Firstly, institutions can
plan to recruit more faculty with backgrounds in computer science
and Al, effectively strengthening and expanding the current teach-
ing team and injecting new energy into pedagogical reform. Con-
currently, universities should vigorously train existing faculty by
organizing professional forums and conferences, inviting renowned
scholars and industry experts to campus to discuss specialized top-
ics and engage in exchanges within the teaching field. Secondly,
universities can establish dedicated teaching reform funds to en-
courage remote sensing educators to incorporate Al-related content
into their own research projects, thereby building a repository of
teaching cases and resources. They can also facilitate the forma-
tion of interdisciplinary teaching teams across departments—inclu-
ding remote sensing, computer science, and geosciences—where
multiple educators collaborate on course preparation and discus-
sions, deepening the current curriculum through mutual coopera-
tion. More importantly, a normalized communication mechanism
must be established among teachers themselves, between universi-
ties, and between academia and industry, ensuring that profes-
sional instruction aligns with the latest academic developments and
industry demands, thereby maintaining the cutting-edge nature of
educators’ knowledge systems.

2.2 Optimizing the professional curriculum system and
building a dual-track training model In the process of advan-
cing pedagogical reform and development for the Remote Sensing
Science and Technology discipline in the Al era, educators must

vigorously optimize the current curriculum system, effectively

This enables
students to strengthen their foundational knowledge , emphasize in-

breaking down traditional disciplinary barriers.

tegration, and foster innovation within their specialized studies.
On this basis, Al can be leveraged to empower teaching, leading
to the development of more school-based curricula with integrative
characteristics, such as " Python Programming for Remote Sens-
ing" and " Big Data Analytics and Cloud Computing in Remote
Sensing. " These courses not only stimulate students’ interest in in-
quiry through novel teaching content and methods but also allow
them to center their learning around remote sensing problems while
attempting to operate corresponding Al models practically. In-
structors can adopt project-based learning approaches, guiding
students to engage in comprehensive learning through practical ac-
tivities like the " Integrated Al Remote Sensing Course Design,"
collaborating with project team members to achieve the objectives
of the practical tasks™ . Building upon an optimized curriculum
system, educators can also explore a "dual-track cultivation mod-
el," comprising a " technical deepening" track and an " applied
innovation" track. These tracks differ in their focal points, allo-
wing students to choose based on their interests. This dual-track
parallel curriculum cultivation approach caters to students’ individ-
ualized development and meets the diverse needs of society.

2.3 Developing Al teaching resources and building an intel-
ligent teaching platform As Al continues to evolve, instructors
in remote sensing programs need to invest serious effort in develo-
ping Al-powered teaching resources and building smart learning
platforms for their students. A good starting point is creating and
sharing specialized resource databases—this means teaming up
with other universities strong in relevant fields, and partnering
with research institutes and companies outside campus to co-write
targeted textbooks and materials. Not only does this bring in more
high-quality content for courses, but it also opens up channels for
broader collaboration and exchange. With Al in the picture,
schools should also roll out intelligent teaching platforms that pack
in tools for course management, online labs, and computing sup-
port—giving students far more room to experiment and learn by
doing. These platforms can be designed as interactive spaces that
act like a "scaffold" for learning, offering access to deep learning
frameworks and remote sensing libraries, and linking up with the
university’s GPU clusters or tapping into cloud computing power so
students always have robust resources at their fingertips™*'. Big
data can also come into play here: by tracking how students per-
form in their courses, the system can run personalized analyses
and recommend targeted content, helping pinpoint where individu-
al students might be struggling. Instructors could even take it a
step further and build an " Al + Remote Sensing" Q&A chatbot—a
handy tool that students can turn to anytime for answers, making
learning more interactive and responsive.

2.4 Creating thematic project activities to promote collabo-
rative education between industry and education Within the
Al-enhanced Remote Sensing Science and Technology discipline,
instructors can create thematic project activities to provide students
with broader spaces for practice and inquiry. Students are required

to conduct in-depth research on projects over a semester or aca-
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demic year, such as " Dynamic Monitoring of Smart Cities" or
"Emergency Response to Major Natural Disasters." In this
process, learning groups are scientifically structured to compre-
hensively collect key project data and information, integrating ac-
quired knowledge to complete the entire workflow—from data col-
lection and algorithm selection to system development and report
writing—thereby effectively assessing students’ practical compe-
tencies. Students are also encouraged to participate in Al remote
sensing competitions during their spare time, demonstrating their
learning and exploratory capabilities through competitive engage-
ment, and stimulating innovative potential within both competitive
and collaborative contexts. Such practical training effectively lays
a solid foundation for later-stage industry-education collaborative
cultivation. Universities can establish off-campus remote sensing
laboratories and practice bases in partnership with enterprises in
the remote sensing technology sector. This process gives rise to a
" dual-mentor" teaching model, featuring " on-campus mentors im-
parting knowledge and off-campus mentors guiding practice ",
jointly forming a remote sensing Al talent cultivation alliance that
achieves seamless alignment between talent development and in-

dustrial demands.

3 Conclusions
In summary, the advent of the Al era presents opportunities
for deepening reform in Remote Sensing Science and Technology,

while simultaneously imposing higher demands on university talent

cultivation models. In the near future, as technology continues to
advance, the Remote Sensing Science and Technology discipline
will undergo dynamic adjustments and iterative evolution in re-
sponse to the times. This requires educators to innovate their
teaching philosophies, enhance their instructional competencies,
deepen the integration of industry and education, and cultivate in-
novative talents in the remote sensing field who can truly lead the

future and harness intelligent technologies.
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