HXISASEEN, 412 33 2026, 66-74 ETRI

2C|H[O|A stAHIM2| Ak Al =33
7|l& skt #F3t Ol

Technical Trends and Standardization Issues of Lightweight
Al Frameworks in On-device Environments
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ABSTRACT

As the amount of Al data generated from various devices such as videos and sensors rapidly
increases, the paradigm of Al processing is shifting from centralized clouds to on-device Al. On-
device Al ensures real-time responsiveness, personalization, and data security by performing
direct inference directly where the data are generated. However, independent developments
by manufacturers have led to significant technical fragmentation, hindering interoperability and
reuse. This study defines a lightweight Al framework as an integrated execution structure covering
the entire lifecycle, from model development and optimization to deployment and management.
We analyze the latest global hardware and software trends, identify key standardization issues
arising from fragmentation, and explore domestic and international activities the ITU-T, ISO/IEC,
and TTA. Finally, we propose a strategic roadmap for standardization centered on infrastructure,
interworking, and performance evaluation to enhance national Al competitiveness.

KEYWORDS Lightweight Framework, On-device Al, Standardization
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