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Team Member Duties 
Chief Engineer: 

Responsibility for operation of team and workflow. 

Systems Engineer: 

Maintains a “big-picture” view of component functionality and integration. 

Software Engineer: 

Writes and maintains software for data acquisition. 

Analysis Specialist: 

Analyzes collected data for trends and significance. 

Information Specialist: 

Tracks and compiles data for deliverable items to customer. 
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Team Members and Organization Chart 

Gage Salerno: Chief Engineer Lisa Montierth: Systems 
Engineer 

DJ Srtingham: Software Engineer      Chase Halverson: Assembly and 
Analysis Specialist 

Karson Halverson: Software and 
Testing Engineer 

Jake Forsyth: Hardware and 
Assembly Engineer 

Landon Terry: Information 
Specialist  
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Background Summary 

Mission statement: 
Design an electrical system to measure resting and recovery heart rates. 

Methodology: 
Two devices were prototyped: one with a photo resistive sensor and one with a 
photo generative sensor.  

Implementation: 
A  team of undergraduate USU students designed and built the devices through the 
MAE Instrumentation class.     
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Measurement Requirements 
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Measurement “sweet spot” 
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Design of Systems: 
Gage Salerno 
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Design Requirements: Photo Resistor 

Photo Resistor Design requirements: 
•  Sensitivity 
•  Peak wavelength 
•  Circuit design 
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Design Fulfillment: Photo Resistor 

Photo Resistor Parts and Components: 
•  Design of bridge 
•  Resistors for bridge 
•  Pre-analysis 
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Design Requirements: Photo Generative 

Photo Resistor Design requirements: 
•  Sensitivity 
•  Peak wavelength 
•  Circuit design 
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Design Fulfillment: Photo Generative 

Photo Resistor Parts and Components: 
•  Diode 
•  OpAmp 
•  Resistor Value 
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Parts and Components 

Pulse Oximeter LED  

Photo Diode Photo Resistive Cell 
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Assessment of Design 

Photo resistive Sensitivity issues 
Sensor Isolation 
LED externally powered 

Photo Generative Results 
Issues 
Resolution 
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Example Test Results 
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Resting heart rate: photo resistor 

Resting heart rate: photo generator 
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Software Flowchart 

15 



MAE 3340 INSTRUMENTATION SYSTEMS	



Software Example Test 
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Statistical Results Analysis: 
Chase Halverson 
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Data Acquisition and Analysis 

Student t distribution analysis was used due to small sample set 

Confidence Interval 

t test: Degrees of freedom 

t test: Distribution value 
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Data Results: Photo Generative (resting heart rate) 
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Student t test 

71.272 ≤ µx ≤ 79.870 
Confidence Interval 



MAE 3340 INSTRUMENTATION SYSTEMS	



Summary and Conclusion 

Lessons Learned: 

Data collection issues and solutions 
Software issues 

Assessment of Design: 

Final recommendation: Photo generative sensor system 
More accurate 

Assessment of test results: 

Statistical significance 
Results compared to national data 
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Questions?? 
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Heart rate data: Photo Resistor 
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Heart rate data: Photo Generative 

24 



MAE 3340 INSTRUMENTATION SYSTEMS	



Results and Discussion 

National values for heart rate: 
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Concept of Operations 

Construction of device: 
 PVC pipe 
 Clothespins 
 foam 

Data capture: 
 Shielding Techniques 
 Noise reduction 
 Capture of data 
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Data Results: Photo Resistor (resting heart rate)  

Example: Student t test 
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70.561 ≤ µx ≤ 78.011 
Confidence Interval 


