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A. Project Vision
United Nations Millennium Development Goal 7 - Target 1:
“Integrate the principles of sustainable development into country policies and programmes and reverse the loss of environmental resources.” [1]
Our nature is one of the scarce resources that we have. Unfortunately, we are going to waste it in the near future if we cannot act on. Expediently, the Project ProFarming targets reversing the current situation and breaking the current cumbersome farming machinery’s limits thanks to the technology we are currently developing.
1. The Problem We Will Solve: Current farming machines make seeding operation in constant rate regardless of the different needs of the field. This situation cannot only increases the usage of fertilizer and seed; also pollutes the air, harms the soil and hurts the plants. In detail, the chemical of the fertilizer is being distributed insufficient in some areas and excessive in the other areas. As a result, some drawbacks occur, just like:
· Sunk costs
· Pollution of environment
· Loss of efficient terrain
· Wasting of fertilizer and seed
The reason behind these drawbacks is, adjustments of current seeding machines are being done at the very beginning of the operation and cannot be adjusted while machine operates. Because, those cumbersome machines take their power from tires and the rates of seeding mechanism is being adjusted via a gear box.
Besides, there is another drawback of current system, which is not being suitable for digital history keeping. Without any historical data, it will be impossible to forecast future productivity and needs of the terrain.
To overcome these problems and reverse the loss of scarce environmental resources, ProFarming Project will change the way of current farming operations.
[image: ]2. Proposed Solution to the Problem: Since seeding requires variable rate operation for different areas of the map, we divide the map into parcels and then determine the seeding rates for each of them. To make it possible, there are two ways. First one is, producing new farming machinery which has been computerized. However this is the most favorable way, most farmers may not afford such a high-end system. When we looked at the marketing perspective of the business, farmers will probably reject to change their familiar machinery. To adapt them, there is another way, which is upgrading current machinery to the ProFarming system. This is the key point of our solution, removing the old mechanism and installing a new mechanism to the machinery. Doesn’t matter which way has been chosen, the resulting machinery will be a high-end, GPS enabled and computerized seeding machine which will be capable of changing seeding rates according to its geographic position on the terrain.
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Picture 
1
: Upgraded Seeding Mechanism
)In detail, ProFarming targets exceeding current system’s barriers by using technology, without making radical changes. We exterminate the seeding axle that is connected to the tires and install stepper motors instead of axle. Thanks to ProFarming, the upgraded machinery will now able to detect its position from its GPS hardware, get seeding rate from the MSSQL Server running on embedded system, make necessary calculations with respect to its speed and set the motor speeds of each individual seeding mechanisms.
[1] Cited from UN web site <www.un.org/millenniumgoals/environ.shtml> on January 28th, 2009.

SWOT Analysis of ProFarming Solution
	INTERNAL ENVIRONMENT ANALYSIS
	STRENGHTS
	WEAKNESSES

	
	Easy to learn, set and forget application and full automatic operation prevents user errors

Easy to implement on current systems

History keeping enables generating efficiency maps according to years

Application extensibility can be applied to other kind of precision farming operations
	Since the system is brand new, we do not know possible obstacles we may encounter right now
Solution: Field experiments and beta tests can reveal the possible obstacles

	EXTERNAL ENVIRONMENT ANALYSIS
	OPPORTUNITIES
	THREATS

	
	Possible new regulations about environment may require usage of efficient equipment like ProFarming

Environment friendly project may be highlighted by the organizations just like UN

The project may receive support from well-known firms to become widespread

Low-cost of ownership may attract farmers
	Any possible malfunction in GPS network may prevent automatic operation
Solution: Manual operation mode can recover the system (It is still better than current system)

Farmers may reject to adapt new system
Solution: Promised long-term customer relations, on-site training and operation demonstration

Possible data loss on malfunction can erase history
Solution: Integrated backup and restore system
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3. Power of Embedded Solution: There are two options to power-up such an intelligent farming machine: Using “microcontrollers and flash ROMs” or “using an embedded system”. Both of them will work, but not any other system just like embedded will give the performance of MSSQL Server. Moreover, the capacity of a microcontroller is limited with kilobytes; on the other hand embedded system gives us plenty of gigabytes to work with. More than capacity, eBox has all the required communication ports and memory card slot, so application scalability will be granted. In addition, eBox works with 5V, so it is suitable for battery operation. Besides, since the sewing machine has vibration, an embedded system with no moving parts just like HDD makes it the favorable device. Above all, the most important specification that embedded system has is the power of .NET Compact Framework. Thanks to the framework, rapid application development will be possible and error rates will be minimal. As the supplementary PC application (which will be explained in next sections) runs with MSSQL Server 2008 and .NET Framework 3.5, both parts should use the same language, since they will be in touch with ease.
To sum up, the power of .NET and the performance of MSSQL make embedded solution the most suitable way to power-up ProFarming Project.

B. Proposed Project Hardware Architecture
[image: D:\AST\ImagineCup'09\Yarışma Belgeleri\Round 1\Architectures.bmp]
The hardware architecture of ProFarming system can be divided into 4 categories:
1. Positioning System: A GPS receiver unit determines latitude and longitude of the vehicle, thanks to the antenna at the top of the seeding machine. Then it reports to the eBox via its USB port.
 (
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: ProFarming Controller Circuit
)[image: ]2. Controlling and Sensing System: The ProFarming Controller device connects sensors and seeding motors to the embedded computer unit via its USB 2.0 port. First, it monitors the speed of the vehicle via its speed sensor and reports it to eBox. Then, in respect of the speed parameter it receives, ProFarming Controller changes the speed of seeding motor groups. The device powers itself from USB port and consumes approximately 200mAh including speed sensor’s and small LCD panel’s energy consumption. It also has an external 24V input to power seeding motor groups.
3. In-Vehicle User Interface:  The LCD panel shows map, coordinates, speed and seeding information to the farmer. It might be a color graphical LCD, monochrome graphical LCD or monochrome character LCD according to user preference. In the case of using color display, it will be connected to the VGA port of eBox. On the other hand, if user chooses monochrome LCD, it will be connected to ProFarming Controller’s display output. It supports 16x2 and 20x4 characters or 128x64 and 240x128 pixels of LCD units.
4. Embedded Computer: The hearth of the project, eBox plays a vital role on ProFarming system. It has an USB connection to GPS, so it knows where it is. The second USB connection goes to controlling unit, to get the speed data and to set the individual speeds of seeding mechanisms. The VGA port can connect to user interface. Finally, the wireless connection enables database transfer between ProFarming software on PC and the in-vehicle system.
Combining these four parts, the result will be a high-end intelligent seeding machine which will change the way of farming.

C. Proposed Project Software Architecture and Functionalities
[image: D:\AST\ImagineCup'09\Yarışma Belgeleri\Round 1\Architectures2.bmp]
To spirit up an intelligent farming device, ProFarming Project consists of 3 software categories:
 (
Picture 
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: ProFarming Software
)[image: ]1. Embedded System Software: Being the hearth of ProFarming Project, eBox runs MSSQL Server to keep every parcel’s parameters and a controlling software which is being coded with C# / .NET Framework 3.5.
The software first initiates GPS receiver, then continuously gets a NMEA sentence which includes latitude, longitude and many other information. Afterward it parses the NMEA sentence to determine vehicle’s geographical position on the earth. As the map has been divided into parcels, the software will determine X and Y positions of the current parcel. To illustrate, if the vehicle is located on Latitude 40.88645 and Longitude 26.92489, then software detects it is located on X:3, Y:7th parcel. In this case, the database which is being powered by MSSQL Server CE will be queried to get seeding mechanism’s values. To make it precise, the software also gets vehicle’s speed from ProFarming Controller and then makes the necessary calculations to send motor speeds to the controller. The calculation function will speed up the seeding motors when vehicle speeds up and slows down them when vehicle slows down.
As it can be seen, everything is as simple as getting the speed and coordinates, querying the database and setting the motor speeds.
2. PC/PPC Software: To enhance embedded software, just like analyzing seeding map and investigating the seeding log results, PC/PPC software can be connected to the embedded software wirelessly. Database of the map will be filled on the PC application and then it will be sent to the embedded system. Please note that the embedded system is not dependent on this software, it is capable of setting its values. This is an enhancement to the system. The PC Software will be written in C# / .NET Framework 3.5 and it will use Microsoft SQL Server 2008. If user chooses to run the software on PPC, it will use Microsoft SQL Server CE version. Making the system PPC enabled offers farmers to control and save logs and results on their Windows Mobile enabled cell phones or handheld devices, so they will never run out of information with their system.
3. Microcontroller Software: It is the on-chip application that gets speed parameters from the eBox. Then it generates pulses for each seeding unit motor groups. The on-chip application also reports speed of the vehicle, so seeding rate is being calculated precisely. The software is also capable of displaying parameters on a monochrome graphical or character LCD display.
These three software will run simultaneously to make the ProFarming device run perfectly since they have been designed together to work together!
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