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The Advanced Seed Sowing Mechanism (ASSM) is a new style of machine, which works to support all the farmers around the world. The designing of this machine is involved with a huge number of challenges; one of these challenges is how to distinguish between innovation and machines, which are currently being used. The ASSM must contain various components that can be easy to change, and it is dependent on each country's weather and what the land surface looks like. For instance, in Wales, which is a mountainous and seasonal rainy country, it would need a specific strategy to innovate the correct style of tools, such as forks, discs, and axes, which treats the mountain surface correctly, while the ASSM is functioning.
The ASSM needs deep research work into the current technology used in the farmers' markets. ASSM covers four operations at one time, which are the digging processes, putting seeds in the ground, covering the seeds, and finally watering. This project is required and contains direct and indirect features and benefits. It is also a challenge to assess and evaluate the current machines and to focus on what the manufacturers may be missing in their machines and developing new ideas and designs.
ASSM faces the particular challenge of cost to fit a specific technology, which makes the innovation cheap, affordable and satisfying for different types of farmers or farming. This needs reasonable prices with high quality and performance and it must be friendly to the environment, i.e., no excessive emissions for producers. The engineering will utilise lithium battery technology that will address the emissions issue.    
ASSM will also combat desertification and climate change thus countries struggling with no permanent source of water wherever they are in the world. ASSM aims to implement a strategy to help increase green areas and fight famine and or water poverty around the world. The proposed ASSM machinery will have its own portable water supply enabling it to be used where there are water shortages, and economically it will also serve to increase job opportunities, food growth, and animal production for society. This project needs to see the light and not be side-lined because this type of technology is required in the market as most of the countries are looking to be self-sufficient such as the UK after Brexit (UK) whom are planning to increase Harvest Greenland throughout the United Kingdom.
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1.   Look precisely at current seed sowing technologies.
2.   Existed technologies are emissions producers, and it is impacted.
3.   Combating seasonal rain and desertification in the wide world. 
4.   Developing technologies that produce zero-emission.
5.   Evaluate the ASSM versus to other machines in the market.
6.   MSR 500 Dyno test.
7.   Determine the differences between using EVs versus ICE.
8.   Direct and indirect advantages.
9.   Sort out future challenges and obstacles.
Gantt chart
[image: ]
Table (1) 
The table represents the time table for each task starting from 1st of September 2019 and ends in September 2020, including different stages to validate the proposal of the innovation such as literature review; MSR 500 Dyno test needs to meet the environment requires and recommendations.
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Figure (1) 
Figure (1) represents the structure body of Advanced Seed Sowing Mechanism, demonstrated through a spider diagram. Four main key elements which are mechanism description, features, mass distribution, challenges, and operations management, which is needed in the future after completing the ASSM as a new product.
Direct and indirect features 
A proposal represents the ideas summarising ASSM features, such as direct, indirect distinguish. This includes being affordable for different types of farmers, making it easy to buy, friendly to the environment, save time and money, easy to function as a robot machine, and wireless self-guided.
Indirect features create a new market that increases the country economically, increases capital investment, produces a lot of profit for farmers and traders, generally increases harvest and productivity, increases the opportunity for employing people, and increases labour rate and many opportunities.    
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Figure (2)                                                                                         (FAO, 2020)
As the above figure shows domestic price warning in countries where the amount of growing plants are relatively low and prices of one of the essential food commodities are at unreasonably high price rates in the central markets, are represented in different colour locations using red and yellow. The interpretation of red means prohibitive food prices, which are essential to life, such as wheat or some vegetables. On the diagram, we can see (for example) how Argentina in South America is struggling, and in yellow, a country like Sudan is trying to find a solution by importing their primary food. For example, there is no infrastructure to keep the water supplies running. (FAO, 2020). 
Increase in international cereal prices 1/2020  
[image: ]
   Figure (3)                                                                                            (FAO, 2020)
Figure (3) shows the curves of the international cereal prices significantly increment, particularly in January 2020 for foodstuffs such as wheat, maize, and rice. If we assess this issue, we will see these sorts of plants rely on water and need new strategies to find reasonable solutions to solve this problem. For instance, they are creating new mechanisms (e.g., ASSM) that help to improve the human resources and the quality of the available machines. Most of these countries have an underlying problem, which is not having a strategy to deal with water, such as Sudan. Although they have the river Nile, there is insufficient knowledge and experience to solve the ongoing issue of supplying the water to growing plants. Besides, correct capital investment, providing all types of support and help for the success of its objectives and goals is required (FAO, 2020).
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1.Flat and barren land
[image: ]
  Figure (4)                                                                        Grenada Broadcast., 2020)
Figure (4) represents the first type of surface, arid farm relies on groundwater wells, or seasonal rainy countries, particularly in the summertime, due to increasing the air temperature, which makes poverty in water sources.





2.Undulating lands
[image: ]
   Figure (5)                                                                            (123rf.com, 2020)
This type of land is not flat and at different heights, so for the machine to function suitable tools must be used to fixed it to the ground without any instability. A large amount of undulating lands such as countryside and fields in Wales impacts on the ASSM.
Semi-arid land
[image: ]
  Figure (6)
The figure (6) shows semi-arid land. The suitable definition of semi-arid area is a place or climate that is very hot and arid with less than 20 inches of rain annually. This type of land is in Australia and some countries in Africa. The ASSM will use appropriate treatment for this land by watering using an auto-pump fitted in the machine; it will be economic water usage during planting operations (scienceimage.csiro.au, 2020).   
Landscape
[image: ]
   Figure (7)                                                            (community.adobe.com, 2020)
The figure represents the last type of land surface, which is flat land. This type of soil is straightforward to use ASSM on due to its surface flatness, for instance, parks, farmland, and wilderness. By analysis different types of land surface will go to another procedure which will use it to validate ASSM to be functioning in the UK market.
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Current Seed Sowing Technologies
At this stage, we will look at current technology; what are its advantages and disadvantages. For example, does it need entire improvement or not? Is it functioning self-guided or guided by another machine, and is it friendly to the environment?
Also, at this stage, we will derive all that we need to add to our innovation by line balancing each other’s needs and establish critical criteria needed for further development. 
Pneumatic Precision Planter
[image: ]
Figure (8)                                                                                     (MAK FARM, 2020).
Mak Farm
It is an agricultural machinery manufacturer in Turkey. Tractors containing a number of sowing units tow this machine. Each unit consists of two discs, the seed bearing on the seed sowing units is opening with disc whereby, the machine is not four operations it is just three: digging, putting seeds and covering the seed only without watering. The disadvantages of this machine is that it is not environmentally friendly with the type of the tractor engine that will tow it. It is also expensive because it will increase the labour price for watering which in ASSM is included; it produces four operations in one time without relying on a tractor to work with (MAK FARM, 2020).
. 


Summary of description 
[image: ]
      Figure (9)                                                                                 (MAK FARM, 2020)
This type of planter is good at determining the distance of the rows throughout. It uses a pneumatic planter hydraulic shifting and a variety of tools needed in specific conditions, i.e., disc or axe shape, which are changeable shapes.
This technology relies on hydraulic shifting pneumatic machines. Consequently, a tractor will tow it; it separates apart from the engine and is not self-guided.
The machine structure is magnificent, but the seed sowing mechanism focuses on planting the seeds, which means not digging, covering the grain, and not watering too. Generally, it is working with a tractor that is a diesel and emission producer, thus, it is not environmentally sound and needs massive modifications and developments (MAK FARM, 2020).







JCB Agricultural products
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    Figure (10)                                                 (haynesagritec.co.uk, 2020)
JCB tractor is useful due to producing a high productivity and it is the fastest type of tractor in the market currently at 60mph. It has many advantages such as being the safest and most comfortable tractor with front-drive and excellent performance of external brake discs. Still, it will be towing the seeder tool, which means it is not fully functioning for operations, which are apparent in the ASSM. Also, the tractor engine will rely on petrol or diesel fuel, which is not as environmentally friendly.
JCB tractor is the perfect machine but the number of components needs to be minimised. One-part tool enables the tractor to do all tasks as one part, not tractor and towing separately. Also, this tractor is not friendly to the environment due to the source of energy being used. ASSM functions as one part, environmentally working with a lithium battery, not petrol or diesel, making it fast and increasing productivity. 
Brillion seeders
[image: ]
 Figure (11)                                                                              (landoll.com, 2020)    
The figure (7) represents Brillion seeder equipment, a new style of seeder tool and consists of 16 agricultural seeder line with a large seed box that reduces the time taken stopping to fill it with the seeds. The advantages are increasing planting efficiency and it is equipped with a micro-meter seed meter system, which makes it easier to dig and put the seeds in at the correct depth.
It functions by using pneumatic down pressure on the rear roller used for covering the seeds correctly and squeezing out more air pockets in the seed box. Also, it is equipped with an electric clutch kit, which consists of a monitor and a seed shaft sensor. (landoll.com, 2020).    
[image: ]
      Figure (12)                                                                           (landoll.com, 2020)
This different seeding method relies on two cylinders; the first one is a preparation of the land for seeding. Secondly, it is putting seeds in at a suitable depth, minimising the time spent during the seeding process. Generally, it is functioning with simplicity for different types of plants. (landoll.com, 2020).








Baladen Seeders
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    Figure (13)                                            (baldanagriculturalimplements.com, 2020)
Baladen is Brazilian seeder equipment. It is towed by a tractor as the second part of it. It consists of a variety of seeding units and a chain connected by an axle. It consists of a large seed box and strong steel towing arm.
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Figure (14)
The figure represents the first example of ASSM CAD, which needs some modification in the future, such as, types and seed amount and the source of power it will use i.e., EVs or HEVs or mixed with ICE petrol only.
Further analysis is needed into the type of fuel required, the customer desires, and government standards and legislations.  [image: ]
Figure (15)
The design represents an example of ASSM CAD. It is an example to show the technique used to drive ASSM, AGVs types, which is an automated guided vehicle, also (LGVs) Laser Guided Vehicles.
In the future, focus will be on its functioning and its advantages and disadvantages, features to other equipment currently in the market, and whether it is expensive or cheap for the public and society.
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Figure (16)                                                                            (agvnetwork.com, 2020)
The figure represents the five types of Automated Guided vehicles, i.e., Embedded guided wire, which uses the wire as navigation to guide the vehicle. Paint strips function by using optical navigation (optical sensors) to see a specific type of paint. Self-Guided vehicles function by accounting the wheel rotation for each wheel and give orders to the wheels to turn right or left.
Magnetic spot navigation functions by using an induced magnetic field and it affects to guide the vehicle wherever the order is to be located.
Laser-Guided Vehicle is the most advanced one, functioning by Laser x-ray or arrays and reflector targets, which are located in specific corners or distances and needed to guide the vehicle or ASSM, For increase the productivity LGVs it will be best option to employed as function part on ASSM machine (agvnetwork.com, 2020).  
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   Figure (17)                                                             (agvnetwork.com, 2020)                                               
The figure (17) represents Laser Automated Guided Vehicles. ASSM will be equipped with a navigation laser device located on the roof of the structure body. It interacts with targets and is located as fixed points in LGVs, the working area (field).
The navigation device will send the rotating laser arrays in 360 degrees. The laser waves or arrays will reach different reflector target points. The reflector point heights around 60 cm will be positioned on columns, poles, facilities, and walls for example (agvnetwork.com, 2020).
Work plan
1.   The work plan contains different stages due to what the ASSM machine structure body looks like, therefore building a Gantt chart is essential and required in this case. 
2.   Looking for existing machines in different countries and analysis; comparing, evaluating.
3.   Manufacturing cost and the final sale price.
4.   Market demand and customer needs and desires.
5.   The lead time, which accounts for the work time from the start designing by CAD, testing, and inspection station until the final product reaches the farmer.
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The key elements, basically are all the factors that support and approve the ASSM and which are real and functioning by applying various tasks and assessments.
1.   Rolling rod test; the first task will be performed to assess the main points of ASSM to distribute total mass, materials required, efficiency, and overall quality.
2.   Food and agriculture organisation of the United Nations. What the world is struggling with at the moment, e.g., a lot of evidence of the need to change the current bad situation. ASSM will address this by increasing the harvest and the growth of different fruit and vegetables. 
3.   Development is targeting to avoid using any emissions producing machines and chemical impacts for human food. ASSM is zero emission.
4.   All the material used to manufacture the device is usable and straightforward, without harming the human, for instance, stainless steel, wood, rubber, and lithium batteries.  
MSR 500 Dyno Test
[image: ]
   Figure (18)                                                               (BAR-TEK® Motorsport , 2020)


The Test will focus on the three points.
1. ICE emissions gases: choose and analyse the most critical gas data such as Co, Hc, and Co2.
2.    Evaluate and assess what needs to adopt the mass on ASSM new machine.
3.   What sort of drive needs in different cases, rear-drive or front-drive or both.
4.   The differences in the use of ICE faces to lithium battery at ASSM.
[bookmark: _Toc34833537][bookmark: _Toc34833589]MSR 500 meters
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 Figure (19)
MSR 500 Dynamometer is used to balance all the different gases coming from fuel combustion. Different types of data is used for creating specific fundamental comparison between ICE and electric vehicles. To gain good results and success the test should allow the engine to soak for at least six hours at the temperature 20-30°C which tests temperature and let the engine idling at least 40s (BAR-TEK® Motorsport , 2020).
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This is a system used for eliminating all types of waste throughout the manufacturing process and push forward development methodologies. In this case ASSM will use lean to analyse the flow of information showing increased work efficiency, improving the flow of raw material in different locations within the manufacturing process, workers performance and involvement, customer desires and satisfaction procedures. Lean principles will eliminate waste, providing good products, high quality of service  at the correct time and affordable price which is determined by the customer required and market atmosphere (Slack, 2002) (Miller & Roth, 1994) (Nigel Slack, 2013).
Why Lean for ASSM?
The reason to employing lean manufacturing principles at Advanced Seed Sowing Mechanism is because lean focuses on the product flowing at different stages in the pull of the customer. It also sets good guidance and orientation for the designers and manufacturers to follow it as it is an advanced strategy used in this century. The impact of working with lean principles is shown below according to Will at Womack and Jones (Slack, 2002) (Miller & Roth, 1994) (Nigel Slack, 2013).
1. Determine and define the product value from the view or standpoint of recommendations of the customers and market standards.
2. Correctly determine the value stream from start point of raw material into launch of the product to the markets and customer and effectively eliminate all types of waste such as Muda.
3. Applying the remaining steps flowing as smoothly as possible to perform product stream nicely. 
4. Customer’s review and recommendation helps to add correct value of the product and must be required.
5. Keep improving and check procedure to pursue perfection by adding value in every step you taken during the manufacturing processes. 
Lean Benefits
1. Reduced manufacturing process, time spent during machining which is lead time, increase efficiency of supply chain responding quickly and effectively, inventories. 
2. Reduce scrap and repair the defect products, improve communication, participation and collaboration across the supply chain.
3. Fulfilment to achieve of your order winning criteria such as, quality, lead time, cost, flexibility, data acquisition (Hill, 2009) (Gregory, 1992). 
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Operations management is an essential matter to be considered during manufacturing process by lean principles. There are two types of operations that should be understood. Operations strategy which will be functioning as long term and time scale annually: vice versa second one is operation management which is short term functioning which takes weeks, days or maximum several months (Ritzman, 2002).
Consequently, ASSM will use operations strategy which if it is applied on the manufacturing process of ASSM will be in the long term and the time scale due to its importance in society to continuous improvement and always required in the farmer’s markets (Tan, 2009).  
Role of operations strategy
[image: ]
Figure (20)                                                             (Nigel Slack, 2013)
The role of operations strategy starts from raw material supplier assessment to satisfying the first step of input resources, which includes facilities and equipment. It will used for designing the product and testing, staff and competences which means regular training courses then moving to the second part as the figure represents the transformation process which is machining, casting, moulding and all different use to manufacturing. Third part is output products such as inspection processes, packaging and ready for deliver it to serve the customer desires and market requirements (R.Sanders, 2010) (Sarache, 2018) (Gerry Johanson, 2008). 
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ASSM machine is the first seed to grow in an industry field of agricultural products, so we will start gradually to fix this idea. It will be realised through feeding this idea with different sources of information such as, exploring what the manufacturers are missing out e.g. some critical functioning points, what sort of flexibility we offer that makes the design easy and an affordable price enabling further modifications in the future if needed. It will work with expression of design for manufacturability, dependability, recyclability, and maintainability (Sartor, 2019).
Using advanced operations strategy to deal with this type of product such as kaizen and Justin to speed up the manufacturing processes, increase the quality, reliability, reduce lead time and delivery, customer satisfaction, and finally reading exploiting market opportunity correctly (Tan, 2009).
ASSM machine needs to cover several gaps in the market currently such as environmental issues and change climate, Greenhouse gases and the important requirement to let ASSM meet the environmental standards; EVs or HEVs systems will choose one of them using it to function the ASSM to avoid any types of pollutions (Dupont, 2000) (GOV.UK, 2020). The ASSM contains a variety of challenges that must be considered and need to exceed all the obstacles it will face to pass with flying colours (Houghton, 2009) (Kutz, 2008) (Ehsani, 2010).
ASSM force propulsion bases such as what the design shape looks like, thus, applying a type of aerodynamic balance will mean weight distribution with gravity and a type of drive will be operated (SAE, 2009).
.
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