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Talk Outline 

Å My Background 

Å Introduction to Luna Innovations 

Å Fiber Optic Sensing 

Å Examples of Engineering Problem Solving 

Å Why I love Engineering as a Career 

Å Key parts of an Engineering Education 

 

 

 

 

 



My Path to Engineering 





Introduction 
Education and Work Experience 

Å Mulberry Elementary School, Wilkes County, NC 

Å Woodward Middle School, Wilkes County, NC  

Å Wilkes Central High School, 9th & 10th grades 

Å North Carolina School of Science and Mathematics 

(NCSSM), 11th & 12th grades, Durham, NC 

Å BE in Electrical Engineering, Dartmouth College 2003 

Å MS in Computer Science, UMASS Amherst 2008 

Å Lab Manager in the Laboratory for Perceptual 

Robotics, UMASS Amherst 2003-2008 

Å Senior Engineer at TIAX LLC, Cambridge 

Massachusetts 2008-2010 

Å Research Engineer at Luna Innovations 2011-present 

 



Introduction to Luna  
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Introduction to Luna 

Å Founded in 1990 to develop fiber optic sensors using IP 

licensed from Virginia Tech 

 

Å Since our founding, Luna has spun off 5 companies and 

opened 3 additional locations in Virginia  

 

Å Technology Focus Areas:  

- Optical sensing                                                             

- Corrosion and health monitoring systems 

- Materials 

- Health sciences   

 

Å 125 employees 

- 17 Scientists 

- 32 Engineers                                                                   

- 25 Technicians 

 



Fiber Optic Sensing 
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Optical Interference 

ñInterference is the addition (superposition) of two or 

more waves that results in a new wave patternò  

Constructive Interference Destructive Interference 
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Optical Frequency Domain Reflectometry 
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Å The tunable laser sweeps 
linearly through a set of optical 
frequencies as a function of time 
 
Å Interference fringes are 
measured on the detector 
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Delay difference dictates fringe period 
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(like beating in acoustics, the closer together the slower the beat)  
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Signals from multiple reflections sum,  

FFT yields position, amplitude 

Discrete Fourier Transform  
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Basic Example:  Fiber Patch Cords & 

Connectors 
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Strain sensing with OFDR 
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Å Shift in L leads to a shift in the spectrum reflected from the fiber 

Å Measured spectral shift can be calibrated to strain or temperature 

ÅShifts in fingerprint of fiber 

Å Mean period between 

perturbations given by L. 

Å Strain or temperature 

change causes Rayleigh 

fingerprint to stretch. 

L0 

L1 
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Strain Sensing Example 

Holes Foil Gage 

Data from fiber bonded along edge of holes 

Carbon composite coupon loaded in cantilever beam configuration 

Pedrazzani et. al., SAMPE Tech, 2012 

Foil gage data 


