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Artificial intelligence-empowered applications, countermeasures, and
challenges in battlefield environment information for
aviation and aerospace transition zones

SHENG Zheng, ZHANG Huanwei, LENG Hongze, HAN Zhiming, SONG Jungiang
(College of Meteorology and Oceanography, National University of Defense Technology, Changsha 410073, China)

Abstract; The aviation and aerospace transition zone, spanning altitudes between 50 ~250 km, constitutes a strategic arena for hypersonic
weapon penetration and electronic warfare operations, serving as a critical battlefield that significantly impacts operational effectiveness. Al
(artificial intelligence) is profoundly empowering the region’s information warfare systems, driving their evolution toward dynamic and intelligent
capabilities. Key Al technologies and applications across the entire “ perception-fusion-prediction-countermeasure ” chain are systematically
reviewed ; relying on deep learning for efficient inversion of environmental parameters; utilizing intelligent fusion to construct digital twins of
battlefield environments; enhancing forecast accuracy through physical information; and developing autonomous learning and game-theoretic
decision-making capabilities to support precise cognition and counter-interference. The core challenges facing Al-enabled information warfare
include environmental perception uncertainty, weak model interpretability, difficulties in cross-domain transfer, and restricted data acquisition.
Finally, the outlook for future development is presented, emphasizing that Al is evolving from a technical tool into a core driving force.
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*1 ZERTEXKHHNEEESBEHE

Tab.1 Vertical stratification characteristics of the AATZ battlefield environment
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Tab.2 Horizontal distribution characteristics of AATZ battlefield environment
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