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WEEK 6 DESIGN REVIEW



Hector Daniel Romero • Allen Guannan Shi • Pung Kui Li • Shu-Wei Kuo • Chung Hui Yen 1 Image from (http://www.wired.com/2011/05/st_qalott/)



Drosophila Melanogaster (Fruit Fly) Why are they an excellent model to study?



● Only 100,000 neurons ● Phototaxis ● Establish links between behavior and neural activity ● Recent advances in electrophysiology make it



Image from (http://www.exploratorium.edu/imagingstation/gal_media/drosophila/drosophila_anten/drosophila _anten_800.jpg)



possible to record neurons
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Fly Treadmill Based Virtual Reality System ● Design and assemble the system ○ Air Suspended Ball ○ 2 Optical Sensors ● Track motion of the ball ○ Arduino Programming ● Use MATLAB to output intended trajectory of fly ● Integrate the Virtual Reality System
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Physical Setup 1.



Air Pump



2.



Flowmeter (L/min)



3.



Ball Holder & Ball



4.



Rotation Piece (Pitch) & XYZ Manipulation



5.



Camera



6.



Optical Sensors



7.



Infrared LED
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Camera Image
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Avago Technologies ADNS-3080 ●



Motion sensing chip



●



Measures optical flow



●



Based on sequential correlations of 30x30 pixel images.



●



X/Y velocity values
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The Image of the Ball



● 6mm Ball ● ~2x2 mm2 window
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Optical Mouse Technology ● Pattern of Shadows and Highlights ● Returns displacement of X and Y between two frames ● Time between frames is limited by Arduino and Matlab ○ Must find optimal frame rate to correct velocity



T=0 seconds



T=1 second
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Step Motor for Calibration
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∆x and ∆y Displacement from Arduino
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Gantt Chart
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