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	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This review article presents a thorough and organized analysis of machine learning applications in the grain industry. This work synthesizes recent research (2020–2025) into a coherent framework, serving as a valuable resource for researchers and industry professionals.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	
	

	Is the manuscript scientifically, correct? Please write here.
	
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	
	

	Is the language/English quality of the article suitable for scholarly communications?
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Advantages: 

· The article addresses a wide range of topics, from basic algorithms to industrial applications, encompassing processing optimization, quality inspection, and supply chain management. The integration of emergent domains like blockchain and federated learning demonstrates sophisticated analytical reasoning. 

· The review is substantiated by recent high-impact studies, like hyperspectral imaging achieving over 98% accuracy in adulteration detection and ANN models enhancing enzyme production by 36%, thereby providing practical validity. 

· This analysis highlights positive developments and addresses critical challenges, including model interpretability, data standardization, and accessibility discrepancies in emerging nations. 
The future outlook is underscored by the analysis of trends such as multimodal data fusion, digital twins, green AI, and policy requirements, which is both analytical and rooted in contemporary technical breakthroughs. 



Constraints and Vulnerabilities: 

· The study cites numerous research articles but fails to specify its literature search methods, including the databases used, keywords selected, and inclusion/exclusion criteria applied, which constrains reproducibility. 

· The investigation of algorithms, encompassing CNNs, PLS, and XGBoost, is predominantly descriptive. A comprehensive technical comparison of architectures or learning paradigms related to grain data would enhance the analysis. 

· The article indicates technological performance but inadequately addresses cost-benefit analysis, workforce implications, and acceptance barriers for small-scale processors, which are essential for practical deployment. 

· The information in Sections 4.2 (accuracy) and 5.2 (intelligence level) exhibits redundancy, indicating potential for streamlined editing. 



The study demonstrates originality through its comprehensive integration of traditionally separate domains: processing engineering, quality control, data security, and policy. This methodology emphasizes the entire value chain, from production to consumption, differentiating it from assessments that focus exclusively on aspects such as spectral analysis or robotics. 
The methodical inclusion of challenges, such as standardization and data protection, along with technological solutions, offers a balanced perspective frequently absent in overly optimistic evaluations of machine learning.

Suggestions: 

· The authors can include a visual summary diagram that correlates ML techniques with specific challenges in the grain industry. 

· The author can include a concise case study demonstrating a successful integrated deployment can improve practical relevance. 

· Future changes may include a meta-analysis of reported accuracy metrics from various studies to establish consistent performance benchmarks. 


Conclusion: This review systematically highlights the transformative role of machine learning in grain processing and inspection, with periodical and informative insights. It could benefit from enhanced methodological transparency and more thorough socioeconomic analysis, yet it serves as a useful reference for researchers and a practical guide for industry adopters. The article connects academic research with industrial application, arguing that machine learning is essential for future food security systems. 
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