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Standard System for Smart Cotton Production Farms

PAN Hao'> ZHANG Ruoyu'? CAI Fengjie'> HU Huibing"®> LI Yulin'?
(1. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China
2. Key Laboratory of Northwest Agricultural Equipment, Ministry of Agriculture and Rural Affairs, Shihezi 832003, China)

Abstract : The construction of a standard system is a fundamental project for achieving the standardization
of smart farms. In response to the key issues existing in the current construction of smart farms for cotton
production, such as fragmented standard systems, low levels of standardization, and incomplete data
sharing mechanisms, based on a systematic review of the current status and standardization needs of smart
farms for cotton production, the core principles and paths for the construction of the standard system were
established. Through integrating modified Checkland methodology and Hall’s three-dimensional structure
model, a novel three-dimensional architecture encompassing hierarchical, procedural, and professional
dimensions was proposed. The developed framework comprised five standardized clusters: fundamental
and general standards, data standards, product standards, methodological standards, and management/
service standards, achieving vertical integration across standard levels and horizontal coverage of
operational processes. To validate system efficacy, a fuzzy analytic hierarchy process ( FAHP)
comprehensive evaluation model incorporating four primary and seven secondary indicators was
established, with evaluation results demonstrating good applicability ( grade II ) and significant
implementation value. This research provided theoretical foundations for standard system development in
China’s smart cotton production.
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Fig. 1  Schematic of a smart farm for cotton production
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Fig.5 Conceptual model for building a smart farm standard system for cotton production
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Fig. 6 Three-dimensional structure diagram of

standard system of smart farms for cotton production
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Fig.7  Cotton production smart farm standard system
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Tab.3 Example of breakdown of standardized system of smart farms for cotton production
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Tab.4 Comprehensive evaluation indicator relationship
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Tab.5 Nine-level scale method taking values
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Tab.6 Grade standard differentiation values
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Tab.7 Weight matrices for secondary-level indicators
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Tab.8 Index evaluation statistics
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