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[bookmark: _Toc38937595]Introduction

[bookmark: _Hlk38936748]The group has been asked to produce a report on a project that was selected by the group, which aims to develop an internet of things (IOT) to aid disabled farmers/farm workers to be reintegrated and be a part of everyday working life. It is estimated that around 79% of Cambodia’s 15 Million citizens live and work in rural communities, with many of these people working on farms. Cambodia has a high majority of people dealing and living with physical and the mental disabilities caused by landmines, and as a result, these people struggle with the everyday farming tasks causing poverty and malnutrition amongst other problems. The project aims to help these people get reintegrated into everyday life, helping them get employment and empowering them back into society. As a result of the group project, the group has been asked to produce an individual report, based upon the area specified to the individuals within the group project. And come up with a design for an item of hardware that would be a part of the system. 

This report is focuses on the background of the country, from its history of conflict, with the laying of landmines, to the possible solutions to the problems faced by everyday farm workers. The aim at the end of this report is to have a concept model of the item of hardware. This report will look at possible ways of funding the project as well as focusing on possible technologies to aid these workers in becoming re integrated into a working community. This above all else is the projects main concern. 
















[bookmark: _Toc38937596]Cambodia a country of conflict 
Cambodia has a long history of war and conflict; its civil war has reached a decade since its end and should be a cause for celebration but sadly Cambodia is still stuck in a nightmare. The Cambodian people are still suffering due to land mines and unexploded ordinance or as they are also known explosive remnants of war. To date it is estimated that over 45,000 people have had limbs amputated, which is the highest per capita of any other country. As it stands the death toll is estimated at 10 people per month (Planet, 2017)   
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(Group, 2019)
 
[bookmark: _Toc38937597]Issues for the farming community Cambodia  
Farming in Cambodia has grown in recent years due to investment from world banks and donations from various charities around the world.  Whilst all this is good news there remains one big problem, land mines and the devastating aftermath they leave behind. Simple farming communities have been left with severely reduced farm labor, this is due to land mine distribution during thirty plus years of conflict, no maps were made for their location. This meant that once the conflicts were over and the land was beginning to be recovered for agriculture purposes by the local communities, they were and still are exposed to land mines which has left waves of the population with amputated limbs, mainly the loss of their legs effectively rendering them immobile and unable to support themselves or their families. (Group, 2019)   
[image: ]
(Indochina, 2014)

Furthermore, to add to this manmade disaster the Cambodian people must live and work through two major weather extremes, these being the hot seasons which reach temperatures of up to 40 degrees centigrade and the wet season which when the monsoons begin, and rainwater goes into overdrive which can result in severe flooding. (Indochina, 2014)
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(Indochina, 2014) 



 
[bookmark: _Toc38937598]What can this project provide? 
This project’s aim is to provide an internet of things to aid these farmer workers back into some form of employment, this will help them earn a living, gain self-esteem whilst also help them feel a vital part of the farming community. This project aims to tailor make an application, available to download for a smart phone that can connect to a network of devices, from AI assistants such as an amazon echo to hardware such as a barometer. By combining these technologies, the farm worker can gather data such as rainfall statistics from barometers in the field, assess grain store capacity, weather forecast etc. By combining these technologies there is a possibility to include drones so the workers can observe the land that’s being farmed and possibly include technology on the drones so that they may detect land mined areas so they may be avoided and dealt with in a proper manner.  
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(Stockton, 2018)
[bookmark: _Toc38937599]Current apps available 
There are currently hundreds if not thousands of applications for aiding the disabled, all with their specific aims, such as aiding the blind to navigate a specific route or helping wheelchair users plot a route to the shops that is wheelchair friendly. (Mobility, 2015) This projects app will be designed so that a many different disabilities are catered for with the aim to achieve as close to total inclusion as is practically possible. The aim is to have the app connected to a network of technologies, the app will be accessed via a smart phone, I pad or computer device, ai assistants will be included for the visually impaired. These devices then link to technologies in the field, linking with barometers to assess rain fall telling the farm workers what to water, when to water and how much is needed, drones which can observe over all the land keeping an eye on crops to see if watering is needed or if crops are ready whilst also having the potential to spot land mine positions in potential farming areas. The app will also have connection to local weather reports so the farm workers can alert fellow employees in the field of what potential weather fronts are coming so that the workforce as a whole can be prepared.
[image: ]
(Mobility, 2019)  
 
[bookmark: _Toc38937600]Estimated pricing of the app plus the technology
The Estimated average cost’s for producing an application is shown below: 
·  iOS app – about $28k 
·  Android app – about $23k 
·  Windows Phone app – around $18k 
·  US App Developer Hiring – $107k / Year  
(Dogtiev, 2019)
As the project's app is planned to be more sophisticated than your average app the costs may potentially go up approximately 20%.  

Potential Method of Funding 
One of the big problems facing the project is funding the creation of the app and the hardware required for the system to work. The hardware alone could cost a lot of money and even though the app would have been paid for there is still the cost of maintaining, trouble shooting and updating to be considered. There are many ways to do this and the options are discussed below: 
 
· Creating a charity – by creating a charity the project can help by letting the public know the plight of the farmers. There are opportunities for funding to start a charity, once set up the charity can set up donations and also start fundraisers. 
    
· Local Grants – there is a small possibility that the local government could provide some form of grant, however this would possibly be only towards farming set ups or farming equipment. 
 
· Second-hand hardware – either as part of the project or as part of the charity, a donation service for the hardware could be set up. This would be potentially a good idea, helping to get the hardware needed for the project whilst also increasing recycling which is helping with sustainability. As part of the second-hand donation scheme there is the potential to have updates sent to the donators, explaining and following where the second-hand goods have ended up. By doing this, donators feel even more a part of the scheme and in turn drum up new interest through posting the updates on social media. 
·   Crowd funding – is a relatively new idea, by creating a Go Fund me page the project can highlight the plight of the Cambodian people and advertise the Go Fund me page on all forms of social media getting it out to potentially millions of people. 



   (sagipl, 2019)
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[bookmark: _Toc38937601]Development Design
This section narrows in on the potential hardware and software available, explaining the pros and cons of each choice whilst also taking costings into consideration. All costings will be priced as new in GBP (£). 
[bookmark: _Toc38937602]Software
The software will be the essential part of the project as it will tie in all the hardware and communication devices, essentially the heart of the project. The software will be an app designed for download on all forms of communication devices including I Pad, Mobile phone (I.O.S and Android), it must also be available for PC and Mac computers.
 The aim of the app is to connect all forms of hardware and technologies available and have access to the information provided by them. As well as having access to information the app must be able to control certain hardware remotely I.E drones. The app must also be able to store certain forms of information into data bases for future reference, so that the farm owner and any system operators can learn from and adapt using this data. The app must also be compatible with A.I assistants such as Amazon Echo, aiding accessibility to users with upper limb loss. The app will have built in local weather reports and weather condition updates alerting the user to any incoming weather extremes allowing the user to contact fellow workers and put emergency plans into action. 

[bookmark: _Toc38937603]Hardware
This is the biggest part of the process as there are so many opportunities to include all manner of hardware, the more that is included the more opportunities to employ further workers. The possible hardware options the project wishes to include:

A.I. Assistants
· Amazon Echo – Amazons virtual ai assistant.
· Google Assistant – Googles virtual ai assistant
Field Operated Hardware
· [bookmark: _Hlk26366981]Drones – a drone is essentially a flying robot which can either be flown remotely or autonomously.
· Big Dog Spot – Big Dog Spot is a dynamically stable quadruped robot able to perform multiple tasks that humans can do.

Optional Hardware
· Grain Silo sensor 
· Animal Feed Storage Sensor 
· Digital Thermometer 
· Digital Soil Moisture Gauge 
· Water Storage Sensor  
· Wireless rain gauge 
[bookmark: _Toc38937604]Final system Design
After much research and planning the final design for the system has been chosen, the app will be developed by a UK company. the hardware that has been chosen and why is shown below:

A.I Assistant
Amazon Echo  

Field operated Hardware
· Drones 

Optional Hardware
· Digital Barometer 
· Grain Silo sensor 
· Animal Feed Storage Sensor 
· Digital Thermometer 
· Digital Soil Moisture Gauge  
· Water Storage Sensor 
· Wireless rain gauge 
 




  





[bookmark: _Toc38937605]Hardware design Concept 
After researching the many types of hardware available to the scheme, it has been decided that a wireless rainwater gauge will be chosen and have concept ideas produced. The main reason for this decision is that there is not a great deal of products on the market. A wireless rain gauge will be perfect as part of the system because it will give the user an accurate reading of how much rain fall there has been so watering may or not take place, under and over watering can be a massive problem with plants, more often than not resulting in dead plants. 

[bookmark: _Toc38937606]Current products
Rain gauge 1
[image: ]
Wireless rain gauge for smart home devices, when connected users can check readings, receive alarm alerts and more using the free app (IOS and android only). 
[bookmark: _Hlk33002464]Body made from – plastic
Dimensions – Ø 132 x 183 mm
Weight - 0.310 Kg
(tfa, 2019)










(tfa, 2019)


[image: ]Rain gauge 2
This wireless rain gauge design eliminates the normal wire connection from the rain gauge to the indoor display. The battery operated transmitter operates up to 300 feet away. Just locate the gauge in an open area and read the rainfall amount on the indoor display. Every time the bucket tips, a count is transmitted to the indoor display and the gauge empties. (scientificsales, 2019)

                                                                                                         Body made from – plastic
Dimensions – Ø 8”
Weight - 0.350 Kg


(scientificsales, 2019)

[image: ]Rain gauge 3
Features a self-emptying rain collector with wireless transfer data to an indoor display. The display can also show temperature in degrees Fahrenheit or in degrees Celsius. (weathershack, 2019)
         Body made from – plastic
Dimensions – Ø 126mm x 181mmmm
Weight - 0.345 Kg

The products that are on the market are wireless, but results are only available on the products own digital reader or on an app specific to the product or the product manufacturer. 

(weathershack, 2019)

[bookmark: _Toc38937607]Brainstorm
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[bookmark: _Toc38937608]
Materials
As the rain gauge is an outdoor item that is exposed to the weather 24/7, material selection will be vitally important. The whole idea of the wireless rain gauge is that it is out in the field 24/7 in all weather extremes whilst being as maintenance free as possible. As the project is mainly either charity funded or crowdfunded, keeping costs low is imperative. Ideally the materials used will be mainly from recyclable sources. Below is a table comparing possible materials for the main body of the rain gauge, from this one will be chosen.

	Material
	cost
	process costs
	suitable for the environment

	Plastics
	£115 Per tonne
	Est £3000
	can withstand weather

	stainless steel
	£297 per sheet *
	Est £6000
	can withstand weather

	brass
	£1196.92 per sheet *
	Est £12000
	will erode in weather 

	copper 
	£592.59 per sheet * 
	Est £7000
	will erode in weather 

	
	* sheets 2 M x 1 M
	
	



[bookmark: _Toc38937609]Plastics research
The way the project wishes to go is through sustainable and recyclable materials, although recycling materials such as plastics can be a carbon polluting method it is believed that this is a lesser evil to the environment than the numerous amounts of waste plastic dumped in the sea or on land every day. Examples of recovered plastic prices are shown bellow along with the price per tonne:
· Clear PET £222.50, the price shown is for clear bottles i.e. pop bottles. The price has jumped somewhat since February 2019 when the price stood at £177.50.
· Colored PET £50 per tonne, this has also seen an increase in price since 2016.
· Natural HDPE £490 per tonne, this is currently at its highest value since plastics recycling records started.
· Mixed HPPE £385 per tonne, seems to be holding price fairly well.
· Mixed polymer £115 per tonne reaching its highest value since 2017. (wrap, 2020)
[bookmark: _Toc38937610]Plastics Process
To achieve a good shape using plastics the preferred method is injection moulding, this is a process
which can produce many parts by injecting molten plastics into a premade mould and can be
repeated countless times. There is one general set back to this processing method and that is tooling
costs. The injection tools are not cheap, if the aim is to make more than a thousand units in a year
and carry on for some time after then a 1-16 impression mold tool could cost anything up to
[bookmark: _GoBack]around £20,000 with the finalizing of mold design taking around 12 weeks to complete, which is
why a simple design shape is crucial. Despite this set back however these costs are overshadowed by
the relatively low production costs there for saving money in the long run, so in essence a large start
up budget is required to be able to start the process, or if producing smaller numbers this could be
contracted out to a proven manufacturer. There is also a short term start up that can be achieved by
using a tooling template with a small block of steel inserted inside, known as lower cost injection
moulding tooling. Savings can be made by changing the metal block to softer metals such as
aluminum, nickel or mild steel, this method is good for simple designs but not for complex. (plastics, 2020)

[bookmark: _Toc38937611]Stainless Steel research
Being an iron alloy stainless steel has approximately 10% chromium and have multiple grades, stainless steel as a name covers a vast variety of metals which individually have a varying properties due to the different alloying techniques, these include properties such as good resistance to corrosion and enhanced strength. Stainless steel has proved to be one of the most popular metals in the world due to the price of it being low, being aesthetically pleasing and clean looking and having good resistance to corrosion. (thyssenkrupp, 2018)
[bookmark: _Toc38937612]Brass research
An alloy consisting of both copper and zinc and a historically important alloy famed for its hardness and malleability and being used since ancient times and has also been recorded in the bible. Brass malleability is dependent on the amount of zinc added, if the brass has a zinc content in excess of 45 percent then the alloy will lose the workability. The brasses with a lack of workability are known as white brasses tend to be used in a granular form for brazing work and can also be used in die casting. The malleable brass with a zinc content under 40 percent is generally divided into two categories, cold working which have the lowest zinc content and hot working which has the greater. Cold working brass are used in manufacturing for items such as bolts and screws, hot working brass is less ductile but has greater strength and is used for producing door fittings and sprinkler heads. There is also a third group of brass alloys which have further elements added for improvements to the properties, enhancing the corrosion resistance as well as other physical and mechanical properties and also able to change color. Such alloys include lead brass which can be machined with ease, naval brass which has tin added in small amounts, this helps improves resistance to saltwater. Aluminum brass has a greater strength as well as good corrosion resistance. ((brass), n.d.)

[bookmark: _Toc38937613]Copper research
Copper is a metal in group 11 of the periodic table which again is historically important having been first used around 3500BC.Copper has really good properties which include ductility with good conduction of heat and electricity. Being one of the most ductile of metals copper has a lack of strength and hardness, this small floor can be slightly overcome with cold working as the formation of the metal crystals share similar traits as those of annealed copper. The electrical conductivity and the mechanical properties are dramatically increased with the addition of common gasses such as CO2, sulfur dioxide and oxygen. There is only one other metal which equals if not beats copper slightly in its mechanical and electrical conductivity properties and that is silver. ((copper), 2020)


[bookmark: _Toc38937614]Final Material Decision
After research it has been decided that recycled plastic would be the preferred choice for the main body of the rain gauge. This is due to the fact that it is a cheaper material, with cheaper processing costs and is the more environmentally friendly option as only recycled plastics will be used. Once the rain gauge has become warn with age and exposure to the elements the plan will be to recycle the body and the components.

[bookmark: _Toc38937615]Components   
· Drive motor – to operate the rain gauge drive cogs.
[image: ]
· Drive cogs – one attached to the base of the rain gauges upper vessel via a shaft, and one attached to the drive motor.
[image: ]
· Wireless receiver - will be powerful enough to receive signals from far away.
[image: ]


[bookmark: _Toc38937616]Design Specification 
The concept and the final design will follow a design specification, this will help with narrowing down ideas, shapes, materials and components among other things. It is important that the design spec focuses on specific requirements such as being able to withstand weather extremes and ability to be recycled, as the rain gauge will be in quiet extreme conditions and the ability to withstand the weather and also being able to recycle the dated parts closes a loop not just on keeping the price low but also protects the environment from un wanted waste products.

· Must be easy on the eye and look appealing.
· Must be slim lined for ease of movement if required in a different area. 
· Must be made simple so that production can be made quickly.
· Should be made up of recycled materials and parts to help environment and keep costs low.
· Must be a shape that can collect rainwater effectively.
· Must be able to withstand weather extremes.
· Low in cost  
[bookmark: _Toc38937617]Concept ideas 
[image: ]
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[bookmark: _Toc38937618]Evaluation of concept ideas 
A table has been created to help evaluate the three concept ideas by using the design specification to seek out the best design, and with the aide of a radar graph look to take the best design and do a final design. The designs are evaluated by scoring the design specification. The weighting column in the graph is the score set by how important each point is in the design specification 1 being least important and 10 being the most important.

	spec
	weighting
	Design1
	Design 2 
	Design 3

	Easy on the eye and look appealing.
	5
	2
	1
	5

	Slim lined for ease of movement if required in a different area. 
	7
	4
	2
	6

	simple to produce
	10
	6
	4
	9

	Be made of recycled materials
	9
	5
	4
	8

	Rainwater effectively.
	10
	6
	5
	8

	Ability to withstand weather extremes.
	9
	7
	4
	8

	Low in cost  
	10
	6
	4
	8

	
	Total
	36
	24
	52






[bookmark: _Toc38937619]Final Design 

[image: ]
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[bookmark: _Toc38937620]Quality Assurance
All components within the rain gauge will conform with any safety marks or iso’s they fall under, the main focus for the project is the safe and efficient recycling techniques and process for plastics. Plastics are a major issue environmentally, with the worlds seas and beaches being congested with so much plastic the project wishes to make use of this source of material. 
Recycled plastics varies in a lot of ways, meaning that there is a possibility of receiving good quality or poor-quality plastics if left unchecked. As a project there is an expectation that the plastics be of the best possible quality as well as keeping the costs low. The process of keeping the highest plastic quality can be a very intensively technologically demanding process, this means that a high end testing procedure must be carried out ensuring that the quality of the plastic as well as the consistency meets the expectation and standards required for the project.   
As the project demands a high-quality plastic from recycled plastic it is important that the material used is consistent and top quality. In days past most recycled plastics were used in small mediocre applications which did not really require a vigorous quality assurance check on consistency. But as time and technology has progressed there is a demand to push plastics further than before, with high end applications such as food contact surfaces and the automobility sector taking advantage of very high-quality material.
The recycling plants that aim for the high-end market and also the customers they serve and indeed this project understand the need for a quality assurance process to help deliver a consistent plastic. Yet recyclers who have the quality assurance testing facilities are in a small minority. In the current economic situation most recycling plants have stopped operation expansion and have gone on to expand their testing facilities to provide a high-end service.    
[bookmark: _Toc38937621]Meeting Expectation 
The project will not compromise on the products aesthetics nor the performance of the product designed. The environmental issues with plastics are no longer traded off against the quality of the plastic as recycled plastics are now nearly as good as the top-quality virgin plastics, this is due to modern reclamation technologies. To ensure that the quality is of the highest standard, the project will ask the recycler to measure such things like intrinsic viscosity (IV), measure the existence of things like chemicals or additives as well as measuring for ash content. They must also set the expectations for the control of contaminants whilst keeping a quality appearance the same as if they were producing a virgin plastic to be used in a manufacturing process.
[bookmark: _Toc38937622]Measuring Quality
As the project wishes to produce a high-quality plastic product it requires the recycler can meet both the potential volumes required as well as keeping the quality of the highest standard. This requires quality-assurance testing, as the project and other brand owners demand a high-end product, the lab testing equipment needed for the testing will match that of a virgin plastics producers. Below is a list of test equipment used by recyclers but additional equipment may be required to meet the specific needs of the project:
· Melt Indexer – the melt flow is a material specification basic. Measuring melt flow is a means of taking the measurement of the molecular weight of the plastic, this would provide an indicator of performance for various applications. If recyclers wish to provide a more in depth measurement of the viscosity of the plastic then they would do so using a capillary rheometer. 
· Moisture analyser – this is used in the production of virgin plastics to measure the moisture content in the virgin pellets, it is just as important to measure the moisture content of recycled plastic flakes. Any enduring moisture will cause issues with the extrusion process. Water is often used in the recycling of plastics, this is to separate the plastics from any contaminants, with plastics floating to the top and the contaminants sinking to the bottom. As a result of this process there is a high chance to reintroduce moisture to the plastic flakes. If there is too much moisture can cause issues such as reduced tensile strength, poor coloration and other performance problems, this is also the case with virgin plastic pellets. 
· Near infrared spectroscopy – the problem with using recycled materials is that they are very often from a mixed source, by testing using NIR units, the purity of the material can be provided, this is necessary for plastics that share similar density such as PP and PE, these might not be picked up by other forms of non-NIR technology. The level of purity and the form of plastic can be provided by comparing results from recycled sources to that of a virgin source.
· X-Ray fluorescence – some materials are prohibited from being used in the manufacture of plastics, some of these materials may be introduced back into the plastics via the recycling process. These materials may include brominated flame retardants as well as chlorine containing material, these may only be detected at a molecule level by using x ray technologies. To make sure that no additives are present in a batch of recycled plastics which would render it non-conforming XRF analysis would be part of the testing procedure.
· Oven – the amount of ash contained in the plastic can be a problem which recycling plants need to control. Many plastics applications would tolerate a filler, but there is a tolerance of how much is acceptable. The content of ash is measured by taking a sample and placed in an oven, the polymer is burnt off which leaves the remaining ash content which is then measured. 
· Automatic tensile tester – As well as being a fundamental test of virgin plastic manufacturing tensile testing is important for the testing of recycled plastics. The plastic has to prove that can provide the right levels of durability and quality that the project requires. 
· Blenders – Batches of recycled plastics may stray off specification, by blending the off-spec material into a on spec batch in small doses will keep the batch from becoming a fail. This is acceptable as long as the batch does not contain prohibited materials or additives. (Holmes, 2020)

[bookmark: _Toc38937623]Quality Control
Plastics are used in numerous commodities in this modern age, these include car parts, packaging, home appliances, electrical equipment and even found in the textile industry. Modern plastics consist of complex, multi layered systems consisting of several compounds such as polymers and fillers. By blending these compounds in specific mixtures, a material is produced with the required properties needed for a product.
The basic requirements in modern production is to provide a high-quality product at a low price, reliable quality control is a mandatory requirement. To make the manufacturing process as problem free as possible with as little waste as possible verifying the correct identity of recycled materials is essential. Further on in the process the composition of the plastic is checked to ensure that it has all the right properties needed. By using an analysis machine, a quick and reliable test to check that the plastic has the correct chemical composition is performed. (GmbH, 2019)




[bookmark: _Toc38937624]Conclusion
The group had been tasked to produce a report on a project that was selected by the group, the groups aim was to develop an internet of things (IOT) to aid disabled farmers/farm workers to be reintegrated and be a part of everyday working life. It is estimated that around 79% of Cambodia’s 15 Million citizens live and work in rural communities, with many of these people working on farms. Cambodia has a high majority of people dealing and living with physical and the mental disabilities caused by landmines, and as a result, these people struggle with the everyday farming tasks causing poverty and malnutrition amongst other problems. The projects aim was to help these people get reintegrated into everyday life, helping them get employment and empowering them back into society. As a result of the group project, the group had been asked to produce an individual report, based upon the area specified to the individuals within the group project, And then come up with a design for an item of hardware that would be a part of the system.
It is felt that by designing a wireless rain gauge that the report is a success, the wireless rain gauge can provide an accurate reading of rain fall, this information would be accessible on the app that the group would create. By having in the field information, the user can advise other able farm hands if crops in the area need watering or not if sufficient rainfall had occurred. 
The individual reports quality assurance and quality control centres on the production process of recycled plastics, this was thought to be of high importance due to the current issues of the vast amounts of plastics in the world’s seas.  
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Rain Gauge 

Design1	Easy on the eye and look appealing.	Slim lined for ease of movement if required in a different area. 	simple to produce	Be made of recycled materials	Rainwater effectively.	Ability to withstand weather extremes.	Low in cost  	2	4	6	5	6	7	6	Design 2 	Easy on the eye and look appealing.	Slim lined for ease of movement if required in a different area. 	simple to produce	Be made of recycled materials	Rainwater effectively.	Ability to withstand weather extremes.	Low in cost  	1	2	4	4	5	4	4	Design 3	Easy on the eye and look appealing.	Slim lined for ease of movement if required in a different area. 	simple to produce	Be made of recycled materials	Rainwater effectively.	Ability to withstand weather extremes.	Low in cost  	5	6	9	8	8	8	8	
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