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INITIAL TRAINING

• Overview Of  Program

• Week One Of Training

• Python And MATLAB Introduction

• Signals And Systems Review

• Controlling Noise In Data

• Week Two Of Training

• Assigned A Mentor

• Review Journals On Isolated Issue Of High Iron 

Concentrations In Irish Community

• Understanding Dr. Forzani’s Sensor Design

D R . A N D R E A S  S PA N I A S



PRE-TRAINING AT 
ASU

• Background Of Dr. Erica Forzani’s Project

• Converting RGB Values To Concentration 

Values

• Constructing Sensors

• Deciding How To Automate Calculations

DR. ERICA FORZANI



LAB TEAM MEMBERS

EMILY MONTOYA

UNDERGRADUATE 

CHEMICAL ENGINEER

NGAN ANH NGUYEN

STUDENT PhD. 

CHEMICAL ENGINEER

AMBER MAYERS

UNDERGRADUATE  

BIOMEDICAL ENGINEERING 



DUBLIN LAB 
MENTOR

Provided Lab And Contacts For 
Determining Direction Of Our 

Project

D R . M A R AG R E T  M C C A U L



OUR CHALLENGE

In Ireland A Large Portion Of  The Population Are Affected 
By Illnesses That Are Caused From High Concentrations 
Of Iron In Blood. We Will Attempt To Collect Data With 

Experimental Sensor To Create An Early Detection 
Solution 



• Create Simple Sensors To Provide 

Straightforward Accessibility And Greater 

Control Over Health Without A 

Healthcare Provider. 

• Create A User-friendly Image Processing 

Code That Can Read Out RGB Values On 

Sensors To Detect Iron Concentrations In 

Diverse Applications

• Previously Established

• Filtration system layers[1][2]

• RGB Correlation To Iron 

Concentration Values[1][2]

PROJECT PURPOSE



Challenges/ Purposed 
Solutions

• Challenges

• Device Has Only Tested In Controlled 
Light 

• Not User Friendly

• Not Able To Test Device With Blood

• Solutions

• Create Image Processing Code That 
Measures RGB Value In Uncontrolled 
Light

• Test Iron Concentrations Of Sea Water 
Rather Than Blood



Uncontrolled Light Image Processing

• Accomplishments

• Recognition Of Specific Regions Of 

Sensor

• Created Function That Can Convert 

RGB Into Iron Concentrations

• Challenges

• Reading RGB Values From 

Segmented Regions 

Original Image Segmented Image



RESULTS

• A Code With MATLAB Image 

Processing Tool That Identify’s And 

Segments Different Regions On Sensor. 

• Image Is Grey Scaled Then Binarized 

After Segmentation And RGB Values Are 

Determined



RESULTS

TESTING TO VALIDATE IF MATLAB CALCULATIONS MATCH 
VALUES IN CORRELATION PLOTS



NEXT STEPS

• Follow Up With Research To 

Find Solutions To Correctly 

Validate Iron Concentrations

• Continue To Work With The 

Lab In Dublin Our Research to 

be applied In Environmental 

Applications



Overall Experience
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Questions
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