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Description:

The robots special sensors are a combination of sonar and IR.  The design of these sensors is set up on the robot so that it will accurately find a cup and approach it.  The cup will be on the same level as the robot itself (i.e. Ground level).  The actual position of the IR and the sonar is important so that there will be no spilling of the water that could end up ruining any of the electronics.  The entire special sensor will be made up of three infrared and one sonar.  

Sensors:

The sensors that were used for the robots were specifically picked for a specific function.  For infrared sensor Sharp GP2D120 Distance Measuring Sensor was used. This was picked for close up measuring.  Since I knew that 3 would be needed it was a simple matter of having them work with the A/D converter that is integrated with the atmega 128 microprocessor.  For the sonar the Devantech SRF04 Ultrasonic Range Finder is used.  This was chosen to measure longer distances.  With the combination of these three we are able to find a cup placed on the floor and approach it and measure the water level.  

Functionality:

As said earlier the placement of these four sensors are vital.  As you can see in the below pictures I set the sonar and the 2 infrared up on the front part of the robot.  [image: image1.jpg]



 The above picture shows the front of the robot.  The picture below is also the front but from the top view.  

[image: image2.jpg]



The sonar is used to scan the surrounding area for an object.  For simplicity sake we assume any object that is found will be a cup.  If a cup is found it will move towards it.  This process when being tested has worked and I have been able to approach all the way to the cup without the use of the IR.  However, the IR is used.  As you can see it is angle so that it triangulates a position so that the cup will be directly in front of the Sonar.  

A really simplified diagram is shown below.  [image: image3.png]



The sonar now tells you how far away it is and the IR now tells you that it is in the correct position.  The last IR is used to test the water level.  This has not been developed yet but data has been collected using the IR showing that this process works.  

Data Collected:
The collection of data was simple.  A cup was placed at various distances in front of the Robot.  The A/D would measure voltage levels in the IR and send them in 16 bit hexadecimal numbers to the LCD screen.  The sonar would use the input capture and output compare to generate pulses and finding the amount of time it takes for the sound to return.  Knowing the speed of the sound I could take calculate the distance using this.  Instead I took 4 readings from the input capture and found the average.  This should protect my readings from random spikes generated.  I then output these readings to the LCD also.  The table below shows the data that was collected and the readings that the right IR, the left IR, and the sonar produced.

	
	
	Reading
	

	Distance (inches)
	Right
	Left
	Sonar

	48
	5
	1
	1618

	42
	3
	0
	1459

	36
	9
	2
	1269

	30
	9
	2
	1027

	24
	9
	0
	837

	18
	10
	1
	581

	12
	11
	4
	423

	11
	16
	2
	357

	10
	16
	0
	321

	9
	15
	16
	270

	8
	14
	25
	231

	7
	27
	27
	201

	6
	45
	41
	154

	5
	51
	48
	114

	4
	63
	55
	73

	3
	73
	67
	51

	2
	72
	75
	24

	1
	95
	71
	5


The graph shown below shows the linearity between the distance of the cup and the readings that were obtained.   The black lines are regression lines that show this.  
[image: image4.wmf]Distance Vs Reading
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I can now use the graph above to know about how far an object is from the sensors.  Even though it hasn’t been built yet the coffee reflects the IR as if it were a solid wall.  Creating a linear line identical as shown above.  

Problems:

So far the only problem that has been found is that at about 3 feet away the sensors do not read the cup.  I am unsure of why this is.  Also the Coffee level measurer has not been actually made but is designed.  
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