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PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Detection Array Simulation and Testing 27 0%

Circuit and System Layout 8 0%

Assemble and Test Single Submarine 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November



Model of photodiode 



Saturation 36 inches – 4.9 Volts 4 inches – 4.89 Volts

Max
Distance

180 inches – 0.6 Volts 132 Inches -- 0.120 Volts

Linearity Linear Non-Linear

Ambient 
Light

100%  Saturation 29% Saturation

Price $8.85 $0.59

Photodiode comparison



PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Detection Array Simulation and Testing 57 100%

Circuit and System Layout 8 0%

Assemble and Test Single Submarine 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November



First iteration of the detection array surface mount board



First library package Everlight photodiode First library symbol Everlight photodiode





PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Motor Control and Power Design 22 0%

Detection Array Testing and Validation 15 0%

Directional Guidance Algorithm Design 21 0%

Single Submarine Testing 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November



PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Detection Array Testing and Validation 48 0%

Motor Control and Power Design 22 0%

Directional Guidance Algorithm Design 21 0%

Single Submarine Testing 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November



Baffle

Photodiodes







PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Detection Array Testing and Validation 48 100%

Motor Control and Power Design 31 0%

Directional Guidance Algorithm Design 21 0%

Single Submarine Testing 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November













PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Detection Array Testing and Validation 48 100%

Motor Control and Power Design 31 90%

Directional Guidance Algorithm Design 24 0%

Single Submarine Testing 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November





PLAN PLAN PERCENT

ACTIVITY START FINISH DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20 25 27 2 4 9 11 16 18 23 25 30

Detection Array Testing and Validation 10/2/2014 11/18/2014 48 100%

Motor Control and Power Design 10/16/2014 11/15/2014 31 90%

Directional Guidance Algorithm Design 11/6/2014 11/29/2014 24 20%

Single Submarine Testing 12/9/2014 1/22/2015 45 0%

Fall Progress Presentation ◊

October November December



PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Research Parts 13 0%

Multiplexer and Pressure Sensor 15 0%

Compass and Accelerometer 10 0%

Directional Guidance Algorithm 21 0%

Test Single Submarine 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November



• Microcontroller
• ADC
• Multiplexer (CD4051)
• Atmega328P

Atmega328P breakout board 
[3]



• Pressure sensor
• Package
• Gauge vs absolute

MPAK 
package [4]

Unibody
package [4]



PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Research Parts 55 95%

Multiplexer and Pressure Sensor 15 0%

Compass and Accelerometer 10 0%

Directional Guidance Algorithm 21 0%

Test Single Submarine 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November



Task 2: Multiplexer and Pressure

•8 to 1 multiplexer (CD4051)
•Pressure sensor (MPX53GP)

•Differential output
•Gauge vs absolute

Design and Experiment

Call graph for the depth function



Task 2: Multiplexer and Pressure
Results

Multiplexer ADC test output



PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20

Research Parts 55 95%

Multiplexer and Pressure Sensor 55 95%

Compass and Accelerometer 10 0%

Directional Guidance Algorithm 21 0%

Test Single Submarine 34 0%

Fall Progress Presentation ◊
Plan % Complete

October November



Task 3: Compass and Accelerometer

•Pololu library
•C++ conversion
•Code cleanup

•I2C

Design and Experiment

Call graph for the read acceleration register 
function



Task 3: Compass and Accelerometer

Heading test output Velocity test output



PERCENT

ACTIVITY DURATION COMPLETE 2 7 9 14 16 21 23 28 30 4 6 11 13 18 20 25 27 2 4 9 11 16 18 23 25 30

Research Parts 55 95%

Multiplexer and Pressure Sensor 55 95%

Compass and Accelerometer 15 100%

Directional Guidance Algorithm 21 20%

Test Single Submarine 45 0%

Fall Progress Presentation ◊
Plan % Complete

October November December
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http://www.everlight.com/file/ProductFile/201407061648128798.pdf

http://www.everlight.com/file/ProductFile/201407061648128798.pdf

http://www.everlight.com/file/ProductFile/201407061648128798.pdf
http://www.everlight.com/file/ProductFile/201407061648128798.pdf


Collision detection and tilt 
compensation



Initialization I2C test










