P_oint of Care Device for
Iron Concentration
Detection

Amber Mayers

Faculty Advisor: Dr. Erica Forzani and Dr. Margaret
McCaul

IRES DCU
Final Presentation
Arizona State University

&l’ ARIZONA STATE
UNIVERSITY

SenSIP

Sensor, Signal and
Information Processing Center

Support by NSF Award 2107439



INITIAL TRAINING

* Python And MATLAB Introduction
 Signals And Systems Review
* Controlling Noise In Data

* Assigned A Mentor

* Review Journals On Isolated Issue Of High Iron
Concentrations In Irish Community

* Understanding Dr. Forzani’s Sensor Design
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DR. ERICA FORZANI

PRE-TRAINING AT
ASU

* Background Of Dr. Erica Forzani’s Project

* Converting RGB Values To Concentration
Values

* Constructing Sensors
* Deciding How To Automate Calculations
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OUR CHALLENGE

In Ireland A Large Portion Of The Population Are Affected
By llinesses 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



PROJECT PURPOSE

* Create Simple Sensors To Provide

Straightforward Accessibility And Greater 50 ul blood sample
Control Over Health Without A *
Healthcare Provider. t:; B oo
Create A User-friendly Image Processing / _— L”-
Code That Can Read Out RGB Values On e %
Sensors To Detect Iron Concentrations In | ]
Diverse Applications ' [4] |
: : ——
* Previously Established

Sensing chamber Sensor strip

* Filtration system layers[1][2]

* RGB Correlation To Iron
Concentration Values[ 1][2]



Challenges/ Purposed
Solutions

* Challenges

* Device Has Only Tested In Controlled
Light

* Not User Friendly
* Not Able To Test Device With Blood

e Solutions

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

* Test Iron Concentrations Of Sea Water
Rather Than Blood
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Uncontrolled Light Image Processing

* Accomplishments Original Image Segmented Image

* Recognition Of Specific Regions Of
Sensor

®* Created Function That Can Convert
RGB Into Iron Concentrations

* Challenges

* Reading RGB Values From
Segmented Regions




colorImage= imread(’'Sensor.ipg’);

%% Step 1: Load Original Image
figure;

imshow(colorImage);
title('Original image')

%% Step 2: Dect and extract regions
¥Regions that have constanct intesity

grayImage=rgh2gray(colorImage);
mserRegions = detectMSERFeatures(grayImage, 'RegionAreaRange’,[158 20080]);% determine pixel values
mserRegionsPixels = vertcat(cell2mat(mserRegions.Pixellist)); % extract regions

¥visualize the MSER regions overlaid on the original image
figure;

* A Code With MATLAB Image s
Processing Tool That Identify’s And

plot(mserRegions, 'showPixellist', true, 'showEllipses', false);
title("MSER regions');

%% Step 3: Use Canny Edge Detector to Further Segment the Text

Segments Different Regions On Sensor. etk falas(size(groytaoge));

ind = sub2ind(size(mserMask), mserRegionsPixels(:,2), mserRegionsPixels(:,1));
mserMask(ind) = true;

* Image Is Grey Scaled Then Binarized S the sige desecter

edgeMask = edge(grayImage, 'Canny’);

After Segmentation And RG B values Are ¥%find intersection between edges and MSER regions

edgeAndMSERINtersection = edgeMask & mserMask;
figure;

D ete rm I n ed imshowpair(edgeMask, edgeAndMSERINtersection, ‘montages');

title('Crannyedges and intersections of canny edges with MSER regions')

% Step 4: IDK =p
[~. gDir] = imgradient(grayImage);
%You must specify if the tect is light on dark background or vice versa

%
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RESULTS

TESTING TO VALIDATE IF MATLAB CALCULATIONS MATCH
VALUES IN CORRELATION PLOTS




NEXT STEPS
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Questions
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