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Abstract
In the context of the global transition of agriculture towards intelligence and
sustainable development, electrification technology has gradually become a core
means of improving agricultural production efficiency and product quality. Focusing
on the critical impact of growth conditions on the yield and quality of high-value
crops (such as medicinal plants, ornamental plants, and cash crops), this study
leverages intelligent systems and automation technology in robotics to propose an
electrification-optimized, high-efficiency growth strategy.
This research integrates environmental sensor modules and embedded control systems
to achieve precise sensing and dynamic regulation of environmental parameters such
as light intensity, spectral distribution, temperature, and humidity. Through data
collection from multi-modal sensors, combined with data-driven models and
multi-objective optimization algorithms, an intelligent regulation system capable of
dynamically adapting to environmental changes has been developed, enabling the
identification and management of optimal growth environments for crops. Core
robotics technologies, such as wireless data transmission and embedded computing,
ensure stable data transmission, real-time processing, and precise control of
equipment.
The system further explores the optimized design of spectral combinations (e.g., the
ratio of blue to red light) and their effects on crop growth. Combined with precision
irrigation techniques and resource management measures, it significantly reduces
water and energy consumption during the production process, achieving an efficient
and environmentally friendly production model. For electrical equipment (such as
lighting, temperature and humidity control, and irrigation devices), the study provides
detailed energy consumption calculations and designs an intuitive human-machine
interface and data visualization functionality to facilitate user monitoring of
environmental parameters and real-time adjustments.
Keywords: greenhouse, sensing technology, smartization
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