





Abstract 

To produce a report on the implication and development of farming technology in Cambodia. The aim is 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 the vast majority 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. 
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Introduction

This report will be submitted to meet the requirements of Year2 HNC Mechanical Engineering course. 
This report will outline the development stages of a new to the market farming and quality of life improvement programme. Subjects will be based in the outskirts of Phnom Pehng, Cambodia. The aim of the programme is to develop an interactive and Wi-Fi enabled device which will allow disabled and abled people to communicate and monitor farming conditions in the chosen subject area. Currently a large percentage of Cambodian farmers are disabled and therefore unable to provide for there families which in turn has a detrimental effect on the Cambodian economy. The new farming internet communications system is the future for these people and will allow them once again to take full control of there lives and regain their independence.

The device will allow farmers in the area to communicate, monitor weather conditions, and other essentials, the device will also allow farmers to log crop sales to help them keep track of their income and outgoings. Due to some of the varying degree of physical disabilities in our customer base the device must be voice activated, some inspiration may be taken from already established products such as Amazons Alexa/Siri i.e. the operating system. This will be done to reduce costs. This saving will be passed onto the customer; however, production quality and software will not be compromised and will remain premium.   















Understanding the networking and logistics of Phnom Penh


The subject will be based in a rural community on the outskirts of Phnom Penh, the city has a gross population of around 1.5 Million and is the largest city in Cambodia.

Phnom Penh is a well-connected city with several top internet providers who offer 4G connectivity and will allow users to set up mobile hotspots and distribute online connectivity to several other mobile devices. Some areas also have fibre connectivity allowing for even faster web browsing. 

According to a study conducted by a well-established telecom network in Cambodia, 98.5% of people have access to the internet as of 2019. So, users will be able to access our software.

The software will be downloadable to smart phones so users will have a handheld weather monitor. A study found that more than 73% of the telephone market is dominated by android smart phones. Second to that is apple. For now, in a bid to drastically reduce start up costs, the software will only be available on android smartphones as they cater for a larger sector of the market. Once the app is well established and some costs have been recuperated the app will launch on IOS powered devices. 

As well as a free downloadable app users will be able to purchase a device similar to that of Amazons Alexa which will enable them to verbally communicate and ask the device questions for example the user may ask for a brief weather update for the up coming week, the device will then provide an answer based on pre programmed weather monitoring software. Users will be able to speak to the device in their native language and will receive a reply in that language. Despite a growing number of people in Cambodia adopting English as their second language it is important the device caters for a large sector of the market and having the option of multiple languages allows the product to do such.










Topographical Challenges

Phnom Penh is an area surrounded by rivers which helps keep soil rich but does make certain areas liable to flood during the rainy season despite Phnom Penh being 11.8 meters above the river. Because of this the app and voice-controlled device will offer weather alerts and condition monitoring. The system will act as an early warning to help get farmers ready for sudden rain showers which can last for days. Often the showers will completely wipe out farm land and destroy crops in doing so they not only have a detrimental effect on the farmers income but also that of the economy as less food becomes available at local markets therefore less money is spent and less is reclaimed in tax. With this early detection system in place farmers can get ready, implement flood defence systems and provide adequate drainage in order to keep the crop healthy reduces the collateral damage on the economy. 


Phnom Penh has a tropical wet and dry climate with temperatures typically ranging from 22-35 Degrees Celsius. Monsoon season is from May to November and the dry season last from around December to April. This tropical climate means it is imperative that farmers have enough time to prepare and get resources ready to survive the weather conditions. Having an early warning system will allow them to do this.

This information and further research will impact the research and development stages of the product, for example high levels or rain during monsoon season mean that the product must be waterproof and during the summer season the product must be able to deal with extremely hot and humid conditions, dust is another facture which will need to be considered during the design stages, for example dust covers over the charger port will be necessary. 
                    
In 2035 a French funded master plan project is set to take place in an effort to develop of the inner city, the Ministry of land management has approved this plan and will see the introduction of five edge-city projects connecting the heart of the city with waterways and tree lined corridors, this will dramatically increase tourism and in doing so will increase demand on local farmer to produce enough food products to supply the market, supply and demand. Using modern farming technology will help enable farmers to cope with said demand meaning that food supply will not be outsourced, and local farmers can benefit on the economic growth. Farmers can also keep track of this growth through the device where they will be able to monitor their outgoing and monthly/annual income.








Design Ergonomics

Understanding the target audience is essential when creating a product especially one that is designed to aid them in their everyday life. The target audience are people who may be disabled due to land mines or other factors and people who may be poverty stricken and in need of desperate help to get their lives back on track. Therefore, it is imperative that the design is easy to use, device must be voice controlled as some customers may be amputees and physically unable to operate the device. 

The device will be aimed at the Cambodian market with potential for the device to be used across the Asian continent. Based on this the design ergonomics need to be appropriate for Asian people, But specifically the Cambodian market. To maximise the effectiveness of the product it important that the size and the speaker voice of the device is suitable. Typically, Asian people have smaller hands so buttons and the over all size of the product will need to be designed with this in mind. The AI voice of the device will be a Cambodian native, with the option of a response in either English or the native language.










Technical Specification

Listed below is some of the key specification the design will include and how it will be implemented into the final design:

· In terms of physical design, the voice-controlled app will be made of out Acrylonitrile butadiene styrene or (ABS) plastic, this is a material which is readily available, robust and cheap to work with.

· The device must be durable so have an ingress penetration rating of 67 or higher is imperative, IP67 – 6 means dust tight, 7 means protected from immersion between 15 centimetres and 1 meter in depth.

·  The product must also be shock proof as it may be liable to drop, rubberised edges will be implemented. This will also make the product easy to clean as the rubberised coating will stop most dust and dirt sticking to it.

· The product will be light in colour as this will reflected heat and prevent the internal components from overheating.

· Production quantity initially will remain small with around 100 units being produced. Taking around 1 hour per unit to be assembled and packaged

· Packaging will be made from recycled cardboard to reduce carbon footprint.

· The product will be designed to last around 5 years with soft ware updated and bug fixes being installed as and when required 

· The design will be cultural appropriate and not offend any groups or political agendas

· The design must be portable for the users to maximise its use

· The design must be functional and can be used as a tool for work, with features that will aid the everyday life of disadvantages farmers   for example allow farmers to receive diagnostic data from there vehicles and help them keep moving.         



 
Technologies

Below is a list of the integrated technology in the voice-controlled device’s software:

· The wake word for the device will be configurable, this will then start the device and it will begin listening to the user.

· Ability to view weather forecast- This will allow the user to hear the current weather forecast and predictions information will be gathered via a local weather report.
· Early flood warning system - A market leading system which will give farmers a head start and prepare for heavy incoming rain. This system could save thousands in flood damage, to ensure accuracy data will be measured from previous years and will alert the user based on this information.
· Estimated soil analysis - Based on rainfall and other environmental factors allowing farmers to better understand which conditions is best for a high-quality crop. 
· Briefing – Users can create an agenda which can be listed by the device 
· Alarm – Set an alarm 

There will also be a mobile app which will allow users to access the above features. The mobile app will also allow users to create their own profiles adding a personal touch. The users will be allowed to communicate to other farmers, share thoughts and new ideas amongst each other. This will make consumers more likely to download the app.


Final design details

After developing various sketches and technical drawings the design I have chosen proves to be the most ergonomic and in keeping with its environment. When considering the final design, I had to take many factors into account some of which included:
· Portability – the device must be able to clip to the waste of the user and be able to be left in the home/vehicle, giving the users freedom of movement
· Item weight – again as this item is designed to be portable it must be relatively light weight and hinder the movement of the user
· Functionality – the Device can also be used as a tool, housing things such as a work light, radio and can transmit radio signals – can also transmit distress signals if the user comes into difficulty. 
· OBD Reader – built in on board diagnostics reader for users to access a vehicle computer and retrieve fault codes
· Environment – the device need to be politically correct and be in keeping with its environment and audience.
· 
It was important when choosing the design to make sure it did not mirror the functions of a mobile phone, one of the ways the device sets itself apart is its robustness, as the device will be shock absorbent. The device will also be easier to use than a smart phone and will have less on-screen controls, making it easier to access for those who may not be used to having a smart phone to hand. The device will be marketed as a tool for work, with the option to connect with local users, creating a unique network of elite famers.

 What really sets this device apart is the ability to be connected to a vehicles ECU and retrieve diagnostics data, with farming equipment and vehicle constantly advancing it gets harder for an average mechanic to repair his own vehicle with out the use of diagnostic equipment. Implementing this means if for example a tractor breaks down the farmer has a chance to repair it himself and means that they will back up and running as soon as possible. 

Also worth noting is the material the product can be made out of choosing  this design opens up a variety of different options, the design I have chosen will help keep costs down as it doesn’t require any form of sound deadening and also can be 

As always when creating a product, it is best to design it free hand on paper a best of 3 approach proves to more effective. I created 3 designs which I have attached and then when choosing the design, I created a radar graph with the other design concepts it was easy to see from this which design was the most effective. See below Graph


Radar Graph
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Final design concepts. 
[image: ]
With this design the primary focus is portability and functionality, this concept allows the devices to be used not only as a virtual assistant but as a tool for work also. Featuring a press to talk function, water prof design, LCD colour screen which is configurable and 
[image: ]
Similar to the previous design the main difference with this concept is the larger display screen, however there are pros and cons to this. Having the larger screen means the push button controls are closer together and therefore smaller meaning the user may find it more difficult to operate. Also, the display is more likely to crack upon impact because of its larger surface area. So durability is an area where this device will prove to struggle in. 
[image: ]

This particular design features a different shape to the others however is lacks portability and is more suited to a table top or office space, depending on market growth and the success of the project there maybe an opportunity to expand develop devices similar to this just for home applications.











Software

The design software is make or break, having a smooth user interface with good graphics is the key to this designs success. The voice controller must be easy to use and completely hands free, a similar design to amazons Alexa. Featuring a tap talk button on the side of the device will allow farmers to communicate with the devices automated intelligence and allow farmers to communicate with each other, users will have the ability to communicate similarly to social networking, united the farming community and bosting devices sales. 
The users will be able to store detailed logs of crop sales, this will help them better understand where they are financially and will also show when peak times are for example the user will be able to see that more fruit was sold in the month of June than any other, then can use this information to better anticipate demand meaning they will not miss out on crop sales due to be short supplied.  User will also be able to log up coming events for example the users may want to create a gather of farmers and boost moral in the farming community. As well as this users will be able to log key dates in their personal calendar making things for more organised. 
As mentioned, devices already on the market will be closely studied and will benefit this project, some device that maybe useful included:
Google assistant – an AI voice-controlled software that allows user to navigate on their phone
Apples Siri – similar to the above software                                                                                                                                                             
Amazons Alexa – this is an AI device that is separate to a phone than allows users to play music read out weather and set reminders.











Materials

This device will be used in a hot humid climate so will need to feature a robust design, ABS plastic will be the most cost effective way of ensuring this as it does not have a specific melting point and can be configured to withstand heat. 
The use of recycled plastic components will be key as this will not only benefit the environment, but it will instil confidence in the customer and show that the company cares about a sustainable future. The design will be completely made out of recyclable plastics to ensure that weight is kept down to reduce shipping costs. The package will also be shipped in few materials as a method to save costs on shipping. 
Several trials and prototypes will be developed and produced first and once a satisfactory final product is obtained then the device may go into full production and units can start to be shipped to the consumer. 

Components 

ABS Plastic 
Printed circuit board  
Lithium ion battery cell with charging 
LCD screen 





















Conformity to International standards

In order to assure confidence in customers it is vital that all products conform to safety and quality control measures implemented by governing bodies, Conformity to ISO9001 is critical, the product must consistently meet customer and industry standards as per these regulations.

Obtaining International standards such as IS031.120 (electronic display devices) is key and can be used as a selling point over other products. 
Quality assurance
The device must be tested in above normal working parameters and tested to point of failure as part of the research and development stage. Ensuring the device can withstand higher than normal operating temperature means it will be able to successfully operate on hotter than average days and not become defective. 
The device will also be subject to wet/damp conditions as this is the climate in Cambodia during the monsoon season 
Consistency is key with this product so key suppliers must be established, and contracts set up for the production time for of the device. For example, if the production run is one year then the supplier must be in contract with the company for that same year. 






Funding

Advertisement, advertising through local radio stations and social media apps will help get people involved from around the world and put this product on the map, also boosting sales and creating a market for the product. It is free to advertise on social media sites such as Facebook and with millions of users this would make an ideal platform to base our marketing. Local radio stations within Cambodia may charge a fee to advertise the product but this cost can be calculated and then a decision will be made if it is feasible. Lots of Cambodians have smart phone and most apps have advertisement facilities 

Starting a charity, a primary method of funding would be to set up a charity. Setting up a charity will ensure we receive most of the funding required to establish the device in the market. The charity must be worldwide and marketed via social networking sites such as Facebook, Instagram, twitter etc. A ‘go fund me’ page will also be set up along with a promotional video this will let potential donators know what the project is about and the beneficial affect it will have on the Cambodian market and other third world countries. 
Used hardware, using this will help keep costs at a minimum but any components that are used will need to be tested and in full working order before they are sent to the customer.

Government grants, this will be another method of supporting the initial start-up costs, the Cambodian Government could potentially invest in the project as it will be beneficial to their economy.
Investments from established companies, companies who are ready established are looking to expand in to other segments of the market may see this as an opportunity to do so, therefore will invest in the technology.
Start-up costs for mobile APP.
The initial start up cost will be contingent on various factors, for example developing the app alone is set to cost in the region of $45,000 this will allow for only moderate internet connectivity and will have limited features see below graph of appropriate costings.

[image: ]
        
Initially any app that is developed will be of moderate internet connectivity to reduce costs but as users grow the app will incorporate advertisements as a method of self-funding, then once better established a state of the art social networking app will be developed.
Another way to recoup costs would be to play advert on the app and offer an add free version at a small cost, that way the company will not be operating at a loss and can sustain itself through this way. 











Start up and development costs for AI enabled device.

As expected, developing a device from scratch will cost significantly more than developing the app. Initial production quantity will be of 100 units, to reduce cost and secure the companies capital. Development costs for an AI enabled device will cost well over $100,000,

As this start-up cost is significantly higher than app the device will need to be pitched to already established companies such as Amazon who will invest in the technology as they have capital to do such. 
As a method or research and development the company could potential launch a beta scheme were prototype products will be produce and sent to certain customers at a discounted price and then those customers can give feedback helping to further develop and fine tune the product. Once satisfied then the product can be rolled out and production may begin.


















Product expectations 

From this product the consumer can expect a high-quality product at a reasonable price, a product that is tough and built to last. The product will be robust and in keeping current technology. Shipping, the product will be shipped in the appropriate packaging to prevent damage and avoid complaints from the customer. As mentioned, the product will be tried and tested to avoid failure and will be of a high standard. Packaging will be of a high standard and 100% recyclable to reduce carbon footprint.

Conclusion

Initially my team was given that task of producing a report together on what we though as a group was the best product to help benefit less fortunate farmers in Cambodia, specifically those with disabilities that will inhibit their normal working life. Cambodia proved to be an ideal place to base our studies upon thanks to more than 80% of its population living in somewhat isolated, rural villages asway from the inner city. Cambodia is a war-stricken country due to a civil war, land mines were an issue for farmers and many fell victim to those mines and find them self in extremely difficult circumstances. With no other way to provide for their families the farmers are left with no option but to work and tolerate their injuries. The sole purpose of this programme is to target those people and help make their day to day life better and hopefully give them back full control over their lives.

I feel that My farm pro communication device will help give back farmers their independence and make things better across the board for these people. With the option to communicate socially through an app or via the device farmers will help build a stronger bond with one and other, uniting the farming community and making it stronger than ever. Logging crop sales give farmers who cannot write due to injuries a chance to get on top and log there financial outgoings/income. 

Bringing people together is one of the key methods ion help building a stronger more solid future for the people of Cambodia. And I feel that through using the app and the device people will get the chance to do exactly that, you could use an app like Facebook to communicate to others but that is generic, this application will be tailored to the subject audience and will help them become one.

As mentioned, the device will be made from recycled materials and all shipping packaging will also be recyclable to reduce carbon foot print and assure the customer we care, all products will be tried and tested and built to a high standard.
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