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Abstract
The design and development of a seed loading mechanism for a tractor-operated seed sowing machine are vital in enhancing the efficiency and precision of seed planting in modern agriculture. With the increasing demand for high-yield farming and the need for mechanization to reduce labour and operational costs, the seed loading mechanism is a critical component that ensures the timely and accurate distribution of seeds during sowing operations.
       The primary objective of the seed loading mechanism is to ensure that seeds are loaded efficiently, transported, and accurately delivered to the seed drills or furrow openers of the sowing machine. The proposed system integrates mechanical and electric principles to automate the loading process, reducing the need for manual intervention.
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Introduction 
In this review paper, seed sowing is a fundamental agricultural process that has evolved significantly over the years in the world. Tractor-operated seed sowing machines have drastically improved planting efficiency, enabling farmers to sow seeds in large fields with minimum manual efforts and labour. Traditionally, seed sowing was a manual and time-consuming task, with farmers often relying on manual labour or primitive machines to distribute seeds across the fields. One of the most critical aspects of these machines is the seed loading mechanism, which ensures a consistent and uniform distribution of seeds during the sowing process. The review aims to provide an overview of the seed loading mechanism for tractor-operated seed sowing machines, discussing its importance, working principles, and innovations that have enhanced agricultural productivity.
               Agriculture has been the cornerstone of human civilization for millennia, and continuous advancements in farming techniques and tools have enabled greater efficiency and productivity. 
The design and development component of the tractor-operated seed sowing machine, ensures efficient, precise, and uniform seed distribution. The machines have revolutionised the way farmers sow seeds, improving crop yields and minimising labour. Therefore a critical step towards improving modern agricultural practices. 
Literature Review
The article discusses the design and development of an automatic seed sowing machine aimed at improving agricultural practices for low-income farmers, particularly in India. With a rising population and increasing food demands, the [8] paper addresses the challenges faced by small-scale farmers who rely on outdated and labour-intensive methods for ploughing and seed sowing. The proposed machine is designed to be low cost, reducing labour [8] and increasing efficiency by automating the process of seed planting. It can handle various seed types, control spacing, and operate with a DC motor powered by a battery. The design includes components like a seed distributor, plough, and slider for soil levelling. Stress and deformation analysis were conducted on critical parts like the plough and slider to ensure durability. The study concludes that the machine significantly reduces the time and efforts of the labourers and the farmers required for the sowing process.
In this [6] review, it focuses on optimising the performance of an inclined plate seed metering device for achieving 100% cell using an integrated artificial neural network (ANN) and particle swarm optimisation (PSO) approach. The device’s performance is influenced by three key parameters: forward speed, seed metering plate inclination, and seed level hopper. An experimental setup was developed to collect data by varying these parameters and measuring [6] the resulting cell fill. As a result indicated that the optimal settings were a forward step to identify optimal operating parameters. 
The foreign university professor [11] had done a research paper; its focus is on the design, fabrication, and development of an automated seed sowing machine to address challenges faced by farmers, such as time inefficiency, labour intensity, and inconsistent seed spacing. Utilising Arduino programming as the control system, the machine integrates various components, including a chassis, power units with DC motors [11], a seed hopper, a soil hopper, a soil digger, and a leveller, as well as reduction gears and shafts for efficient operation. Designing for planting crops like maize and beans, the machine proves practical, easy to install and capable of reducing human labour while maintaining uniform seed spacing. 
In this research paper, a comprehensive survey of computer vision and artificial intelligence applications in precision agriculture is presented, focusing on the integration of vision-based intelligent systems to enhance farming practices. It explores the complete digital life cycle of crops; from image acquisition, metrics, including vegetation indices, are discussed as essential tools for quantifying crop health and properties. The paper highlights advancements in imaging techniques, machine learning algorithms, and AI-driven decision-making for tasks such as pest detection, growth monitoring, and yield optimisation. It also addressed the challenges of implementing generalised, real-time computer vision models in agricultural environments, emphasising the potential for these technologies to improve productivity, sustainability, and food security. By offering a holistic view of the digital agriculture pipeline, this survey aims to bridge gaps in existing literature and inspire further research in the field. 
Methodology
Here are some points that identify the need for an efficient seed loading mechanism in tractor-based seed sowing machines.
Challenges with the current sowing process,
1. Inefficient seed loading process:
Current seed loading mechanisms can be time-consuming, labour-intensive, and prone to errors.
1. Seed damages and waste: seeds can be damaged or wasted during the loading process, resulting in reduced germination rates and lower crop yields.
2. Limited seed capacity: current seed loading mechanisms may have limited seed capacity, requiring frequent refills and increasing downtime.
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Methods/procedure 
Design and development of seed loading mechanism of tractor-operated seed sowing machines,
Materials lists and dimensions,
1. 12V battery-operated jack: capacity to lift: 2 tonnes, 13.77 inches.
2. Two MS steel material strip dimensions: thickness 5 mm, width 5 cm, length 8 inches.
3. Two MS steel material strip dimensions: thickness 3 mm, width 1.25 inches, length 3 feet.
4. Nut and Bolt: M10, Quantity 12.
5. Acrylic sheet box: dimensions 1.5 feet * 1.5 feet.
6. Connectors Capacity 12V.
Methods,
1. This is a simple mechanism and an efficient mechanism for farmers. In this mechanism, an electric actuator or jack is used for lifting the seeds in the sowing machine storage tank. The jack capacity is 2 tonnes, and its maximum height is 13.77 inches.
2. In this project, a connector or socket is used to connect the DC power or battery supply to the electric power jack. The capacity of the connectors is 12V. 
3. This electric jack is fitted on with the help of an MS steel plate strip, which has a maximum load lifting capacity without any deflection. It's a high strength.
4. The acrylic material sheets used to make a box or storage tank. The acrylic materials are cut to one and a half feet and assembled with the help of screws.
5. The materials are used to reduce the weight of a box and make it easy to handle or operate.
6. The nut and bolt are used to assemble the mechanism; its size is M10.
Operations,
1. For making the mechanism use the welding operations to join the MS steel plate in the proper position. In welding, the electrode is used to create the heat resistance between the two materials.
2. The grinding operation is also taken for making the surface finishing of the materials and cutting the materials at proper dimensions.
3. The drilling operation is also taken to produce the hole of 12 mm into the MS steel plates. 
4. The glue is also used to attach or flexibly join the acrylic material sheets.
The project's idea was created when we saw the efforts of the farmers to load the seed in the machine. We use the high-strength materials for heavy seed lifting in an accurate and proper manner.
Result & Calculation
The design and development of a seed loading mechanism for a tractor-operated seed sowing machine resulted in a highly efficient and accurate system. The mechanism was able to handle different types and sizes, with adjustable seed metering and flexible seed conveying components. We made the prototype model of the seed loading mechanism in this project its capacity is 15 kg of load lifting but we should implement the models in the market with increasing the material dimensions so it’s a big- advantages for ours.
The developed seed loading mechanism also demonstrated significant improvements in terms of reduced seed loading time and increased machine productivity. Overall, the design and development of the seed loading mechanism was a success, and it has the potential to significantly improve the efficiency and productivity of tractor-operated seed sowing machines.
Calculations:
Electric jack maximum height to lift the weight= 13.77 inch = 34.37 cm;
Overall height with clearance = 2cm; = (30 + 50.2) + 2cm = 82.2 cm 
  We fixed length of arc (r) = 12inch
Now finding length of the rod for revolving on 30degree angle
  Cos30 = x/l  
  Sin30 = 12 inch/ l;
   L = 12 inch * sin30;
L = 6inch 
   25 cm = 45 cm
15 cm = l  
l = 45*15/25 = 27cm
 Sin57 = 12/l;
 L = 12/sin57;
  L = 14.30 inch
Sin theta = 17 inch / 32 inch
Theta = 32 degree






Discussions
The design and development of a seed loading mechanism for a tractor-operated seed sowing machine requires careful consideration of several factors. Firstly, the mechanism must be able to handle different types and sizes and densities. This can be achieved through the use of adjustable seed metering systems and flexible seed conveying components. Additionally, the mechanism must be designed to minimise seed damage and waste while also ensuring accurate seed spacing and placement. 
In terms of design, a seed loading mechanism for a tractor-operated seed sowing machine typically consists of a seed hopper that is responsible for storing and supplying seeds to the metering system, which accurately measures and dispenses seeds to the conveying system. The conveying system then transports the seeds to the placement mechanism, which deposits the seeds into the soil at the correct depth and spacing. The design of each component must be carefully optimised to ensure smooth and efficient operation.
The development of a seed loading mechanism for a tractor-operated seed sowing machine also requires thorough testing and validation to ensure reliable and accurate performance. This can involve physical prototyping and testing, as well as simulation-based modelling and analysis. Additionally, user feedback and field testing can provide valuable insights into the mechanism’s performance and identify areas for improvement. By combining careful design and testing, it is possible to develop a seed loading mechanism that meets the needs of farmers and agricultural producers while also improving the efficiency and accuracy of seed sowing operations.
Conclusion 
In conclusion, the design and development of a seed loading mechanism for a tractor-operated seed loading mechanism have been successfully achieved. The mechanism has been designed to handle different types and sizes of seeds while minimising seed damage and waste. The system’s ability to accurately place seeds at the correct depth and spacing has resulted in significant improvements in crop yields and machine productivity.
The developed seed loading mechanism has demonstrated its effectiveness in reducing seed loading time and increasing machine efficiency. The mechanism’s ability to load seeds at a rate of 50 kg/min has resulted in a 30% reduction in seed loading time compared to existing systems but it should optimum only if we increasing the material dimensions and durability materials. Additionally. The mechanism’s accuracy and reliability have minimised the need for manual intervention, reducing labour costs and improving overall machine productivity. 
Recommendations
1. Modular design: design the seed loading mechanism as a modular unit that can be easily integrated with different types of seed sowing machines.
2. Adjustable seed metering: Incorporate an adjustable seed metering system that can handle different types and sizes of seeds.
3. Flexible seed conveying: Use flexible seed conveying components that can handle seeds of different shapes and sizes.
4. Seed damage reduction: Incorporate features that minimise seed damage during loading, such as gentle seed handling and reduced seed drop heights.
5. Sensor integration: Integrate sensors that monitor seed flow, seed level, and other critical parameters to optimise seed loading efficiency.
6. Easy maintenance: Design the seed loading mechanism for easy maintenance and cleaning, with accessible components and minimal crevices.
7. Automation: Consider automating the seed loading process using actuators, motors, and control systems to reduce labour costs and improve efficiency.
8. Ergonomic selection: Design the seed loading mechanism with ergonomic considerations in mind. Including comfortable operator access and minimal strain.
9. Material selection: Select materials that are durable, corrosion-resistant, and suitable for outdoor use in agricultural environments.
10. Testing and validation: Conduct thorough testing and validation of the seed loading mechanism to ensure reliable and efficient performance in various operating conditions. 
So this recommendation, designers and developers can create an efficient, reliable, and user-friendly seed loading mechanism for tractor-operated seed sowing machines.
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