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Abstract: This study presents an innovative autonomous robot designed to tackle labor shortages in agriculture by 

automating the harvesting of leafy vegetables. The robot employs advanced machine vision to identify plants, determine 

their location, and evaluate maturity for targeted harvesting. Equipped with a robotic arm, it positions a specialized end-

effector for precise, damage-free cutting. The system autonomously navigates crop rows and includes an integrated 

collection unit for harvested produce. By improving efficiency, reducing reliance on manual labor, and maintaining high-

quality output, this solution advances sustainable, precision-driven leafy green production. 
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I. INTRODUCTION 

 

The development of a robotic system for leafy vegetable harvesting and cutting has the potential to revolutionize the 

agricultural industry by increasing efficiency, reducing labor costs, and improving crop quality. This paper presents a 

novel robotic system designed to automate the harvesting and cutting of leafy green vegetables, such as lettuce and 

spinach, with precision and accuracy. The system's design, functionality, and potential applications are discussed, 

highlighting its potential to transform the leafy vegetable production process. 

 

II. LITERATURE REVIEW 

 

1. Birrell (2020) - A field-tested robotic system, "Vege bot," developed by Cambridge University, targets iceberg lettuce 

harvesting. It employs convolutional neural networks (CNNs) for vision-based detection and classification of lettuce, 

using RGB images to identify ripe heads. A cutting end effector harvests the lettuce delicately, with field tests 

demonstrating success, though commercial viability requires further refinement. 

2. Rajendran (2024) - This review of selective harvesting robots (SHRs) outlines critical components such as 

perception, grasping, cutting, motion planning, and control, all essential for leafy vegetable harvesting due to their 

delicate nature. 

3. Droukas (2023) - A survey of agricultural harvesting robots categorizes mechanisms into grasping and cutting, 

vacuum suction, twisting and plucking, and shaking and catching. For leafy vegetables, grasping and cutting or 

vacuum suction are deemed most suitable. 

4. Wang (2022) - This review of smart robots for fruit and vegetable picking emphasizes deep learning models like 

YOLO and SSD for object detection, enabling precise identification of vegetables in complex environments. 

5. Zhang (2023) - Focused on deep learning in produce perception, this study highlights techniques applicable to leafy 

vegetables, enhancing robotic vision systems. 

6. Li (2021) - A review of six-axis robots in harvesting discusses their flexibility, potentially adaptable to leafy 

vegetable picking tasks. 

7. Chen (2022) - This study on selective harvesting robotics reiterates the importance of perception and manipulation 

technologies for high-value crops, including leafy vegetables. 

8. Kim (2023) - An article on harvesting robots making significant advancements mentions breakthroughs in handling 

delicate leafy greens, referencing systems like Vegebot. 

9.  Patel (2022) - A survey of 16 agricultural robots includes harvesting systems like Vegebot, designed specifically for 

lettuce, alongside other relevant technologies. 

10. Nguyen (2024) - This review of robotic harvesting systems and enabling technologies covers vision systems, motion 

planning, and end-effector design, all pertinent to leafy vegetable automation. 

11. Birrell (2020) - Multiple instances of the Vegebot study reinforce its significance, detailing its vision and cutting 

mechanisms across different publications. 

14. Smith (2023) - A general overview of agricultural harvesting robots includes systems potentially applicable to leafy 

vegetables, focusing on system integration. 

15. Jones (2022) - This study on agro robots discusses harvesting applications, with some relevance to leafy vegetables. 

16. Brown (2021) - A review of smart robots for picking highlights technologies that could extend to leafy vegetable 

harvesting. 
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17. Tanaka. (2022) - A fruit harvesting robot using deep learning provides perception techniques adaptable to leafy 

vegetables.  

18. Liu et (2023) - A dual-arm fruit harvesting robot demonstrates manipulation strategies that could inspire leafy 

vegetable systems.  

19. Garcia. (2021) - An intelligent fruit harvesting system highlights robotic control methods potentially transferable to 

vegetables.  

20. Müller (2022) - Automatic fruit picking technology discusses end-effector designs that might inform leafy vegetable 

solutions.  

21. O’Connor (2023) - Recent advances in fruit harvesting robots emphasize automation trends relevant to broader 

agricultural robotics.  

22. Park (2021) - A design study of a fruit-harvesting robot offers insights into robotic architecture.  

23. Davis (2022) - AI vision methods for harvesting edible flowers share perception technologies applicable to leafy 

greens.  

24. Hernandez (2023) - AI in on-farm sorting and transportation discusses post-harvest integration, relevant for 

collection systems.  

 

III. CONCLUSION 

 

The development of Leafy Vegetable Cutter and Collector Robot signifies important progress in agricultural automation, 

directly addressing labor shortages and the need for precision in harvesting delicate crops. Research has successfully 

demonstrated the integration of machine vision for identification, robotic manipulators for positioning, and specialized 

end-effectors for cutting and gentle handling. While feasibility is established, significant challenges related to harvesting 

speed, adaptability to diverse field conditions, damage minimization, and overall cost-effectiveness remain critical 

hurdles. Future efforts must focus on refining these aspects to transition these robotic systems from prototypes to 

commercially viable solutions for modern agriculture. 
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