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CONTEXT-AWARE MODELING OF AI ASSISTANT
FOR SMART HOME ENERGY MANAGEMENT AND
SUSTAINABILITY OPTIMIZATION

Konstantin Rusev, Todorka Glushkova

Abstract. The increasing demand for energy efficiency and sustainable liv-
ing requires sophisticated systems that can adapt to household consumption pat-
terns, renewable energy availability, and dynamic pricing structures. This study
presents a context-aware Al assistant model for smart home energy management
and sustainability optimization, utilizing the Calculus of Context-aware Ambi-
ents (CCA) formalism. The proposed model represents key entities as distinct
ambients that interact dynamically based on real-time energy consumption data,
weather conditions, and user preferences. The model demonstrates how context-
aware nteractions optimize enerqy consumption patterns, manage renewable
energy integration, coordinate smart appliance scheduling, and maximize cost
savings while minimizing environmental impact. By enabling continuous adap-
tation to changing contexts such as occupancy patterns, weather fluctuations,
and grid load conditions, the system provides personalized energy management
that reduces household enerqgy costs.
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