Clapper Type

This type of eBlock is very simple. Using common and cheap components we can create a type of eBlock that responds to claps. One clap makes it output a “No” another makes it output a “Yes”. This design is very simple, very cheap, and relatively easy to design and get working. We already have a few examples of clapper designs that can be converted to the eBlock protocol. Unfortunately, because of it's simplicity it isn't very flexible.

Cost: Sample costs from links quoted at:

http://www.kronosrobotics.com/pj_clapper/clapper.htm
	Part Description
	Cost

	
	

	PIC Microcontroller
	$3.95

	Easy RS232 Interface
	$9.95

	Mini PIC Chip PCB
	$5.95

	2N2222 NPN Transistor
	$1.00

	Breadboard Speaker
	$3.95

	Low Power Audio Amplifier MC34119P
	$0.99

	7805 5v Regulator
	$0.75

	Wire
	$0.50

	
	

	Total
	$27.04


Not factored into the costs are development and programming time because our group will do that. Also the original design called for an Athena Microcontroller, I have substituted a PIC, just because we’re more familiar with it and have some on hand.

Design Time: 

The author of the site given above has already worked out most of the design issues. Only issues left to work out would be to interface the design to the PIC processor and possibly find ways to lower the power consumption and costs. Costs can be found by finding sources that give discounts when components are bought in bulk.

Estimated design time: ~ 2 weeks

Power:

According to the power estimation assignment, the PIC processor should draw about 0.00852 A when idle and 6.2 uA when in normal computation. From the estimation, the PIC spent .0864 seconds processing per day. If we add an extra second (more than doubling the time) to cover any processing done for the clapper, we see that the PIC would only draw ~ 2.778 joules a day. All the other components draw should also be negligible. 

Performance:

As shown by the author of the site, a small microcontroller can more than handle the load placed on it by simple clapper program and also the eBlock protocol.

Size:

The PCB, PIC and all other components should be able to fit into the standard eBlock prototype box.

User Interface: / Flexibility

From the user point of view it's very simple to operate, just clap your hands. But it doesn't really fulfill the requirement of a VOICE eBlock. Also, by being so simple, it's not a very flexible design (varied # of claps, or different outputs would require some major modifications).

Overall:
This is a very simple, and doable design. But does not fulfill the requirement of the assignment. This will be our fallback design; also it will be used to help learn the eBlock protocol, programming the PIC, and the creation process.

VR w/ PIC

Cost:

Design Time:

Design time would probably the greatest hindrance to this project. The amount of time it would take to reliably learn just the basics of Voice Recognition technology and apply it to a small processor like the PIC would be tremendous. Just by skimming the short-course on Long’s website I think it would take at least a month just to learn enough about voice recognition to get a good idea about the problem. I would estimate another 1-2 months researching the various algorithms and trying to understand how they work. It would take another 1-2 months trying to optimize the provided algorithms to enable them to work on a microcontroller. Finally it would take another 1-2 months to design the hardware required and to debug the entire system.

Total that’s about 5-8 months of time to design and possibly create a Voice eBlock using a microcontroller.

Power:

If this were possible to implement on a PIC, this would mean the PIC would be processing a considerable amount of time. If we were to put multiple PICs on the board to help with the computation, then this would take much more power than the clapper. Still, the PIC when running full speed takes about as much power as the VE chip uses in low power mode. This design takes middle ground between the power requirements of the clapper and the VE IC.

Performance:

From some source files I found online, the total space needed to hold a very basic speech recognition program is about 25k. Let’s say that 90% of the execution time is spent on 10% of the code (from the ADES book). That’s about 2.5k. But that’s 2.5k of C instructions. If those were converted to assembly, it could easily balloon to 25k of assembly instructions if we take into account data structures and complex floating-point instructions.  One derivative of the PIC can process instructions at 3.7 million instructions per second. While it seems that the PIC could handle the necessary computations, we must remember that the 25k does not include the necessary headers. Plus all this computation is just to process a given sample. If samples had to be recorded and processed concurrently, the small PIC would be overwhelmed quite easily. To help alleviate some of this computational load, there have been suggestions on partitioning the design through multiple CPUs. 

Size:

All these components should be able to fit in the standard eBlock prototype box. 

Usability, Flexibility:

Good usability from the user's point of view. They could say a command at, or near normal speaking level. There would be no training required.

If fully implemented, adding more functionality later on should be possible. Assuming the hardware could handle it
Overall:
From the user's point of view, this design works. It does what we would like it to do. 

From an engineering point of view it's very different. The design and implementation time would be too long. The power constraints are also in question. Plus there's the fact that most of us don't think it can be done at all.

Full VR w/ VE

Cost:

Prototype costs:

	Parts Description
	Cost

	
	

	PIC Microcontroller
	$3.95

	Voice Extreme Toolkit
	$129.00

	Wire
	$0.50

	
	

	Total
	$133.45


Production Costs:

	Parts Description
	Cost

	
	

	PIC Microcontroller
	$3.95

	Wire
	$0.50

	Voice Extreme IC
	$2.65

	Various Resistors, Power Reg, etc.
	$1.00

	
	

	Total
	$8.10


Note: The price for the Voice Extreme IC is $8.95 if in quantities of less than 100k. If the entire module is desired then the price rises to $59.99.

Design Time:

By having the development board and the necessary equipment. Creating a prototype voice eBlock using the Voice Extreme development board, and PIC processor should not take more than 2-3 weeks. Converting that prototype into a product that would somewhat resemble a sellable product should take about a month or so.

Estimated time ~2 months

Power:

The Voice Extreme IC itself draws 10mA when in normal operation. There is a power down mode available, which draws less than 5 micro amps of power. Compared to the power requirements of the VE, the requirements of the PIC are negligible. 

Performance:

Because the Voice Extreme was specifically designed to process Voice signals, it has some dedicated hardware to speed up that processing. We’ve tested the Voice Extreme and it is more than capable of handling what we need it to do.

Size:

The development board itself is much too big for a production-class eBlock. But if we were to use just the VE IC, a PIC and the necessary components, I’m confident we can fit the entire assembly into a normal eBlock prototype sized box.

Usability, Flexibility:

Good usability from the user's point of view. They would need only say the words “Yes” or “No” in a slightly higher than normal tone of voice and the eBlock would act accordingly.

Adding more functionality should be as simple as tapping into more of the chip's capabilities.
Overall:

This is what we chose as our "big project". It seems much more likely to succeed than the PIC implementation. Because the VE chip takes care of the more complex functions of Voice Recognition, we would be able to get this product working within the time limit. 

