Research Creation of Solution

Cancer in Our Community

Machine Learning

There have been many cases of After further research, we found Through the integration of

ldentiCan: The App That Detects Breast,

o ﬁéh\\
artificial intel IiEE nce like  Image Classification Sound Classification

Distinguish

cancer that we have observed in that there were not any online

‘\‘*—-‘

Signs of abnormal
type of cancer breathing

|
being screened patterns?
Lung, an INn Cancer N
' _____________Skin Cancer Lung ICl.ancer Breast Cancer ’.Yes"' Mo

____.—-"'_- | “‘-\*—kk\_‘ /
[dentify if there is a

Identify if there Identify if there

our community, including those of tools for patients to screen machine learning and deep

friends and families. After we themselves for basic cancer learning, as well as a

explored the topic of cancer, we detection and diagnosis. personalized survey and other

Convert anélog sound Direct userfo concerns

found that there were many Additionally, there were not any features, we found that we e sapresarce sapeanect wavstodil, ete . secion for g e
‘ i I i i s spectrogram, and apply  use deep learning to address
people dying, especially from the apps or websites for doctors to could program our own mobile m'ef%'fi"tas ON ZON ot | e i
O\ Yes No_ Yes No_ i
detection of cancer at a later stage,  easily input patient information and app to detect cancer at an es Mo e AW PR
/ Apply FFT and Direct user t i ungCancer  Other
and possibly even due to a false scans to provide an accurate earlier stage, increase accuracy, IVI et h O d S AoplyFFTand  Ditctuser toconcem cligometyy  seefonfor ungeancer [T ton obeascancr /
’ ! Ifraqttal gect)metrre/ sect;?n fo;lunglcanc_er algorit]hrlns o ?pp(ilusedeep learning algorithms totumor  app & use deepleaming to. pirect user tolungcancer  Analyze breathing
. ® . . . . . . dlgorithms 1o mo a use deep learnin nodule 0 address any concerns . . .
result when screening for cancer. diagnosis and specialized treatment provide more specialized ity | toadirmsanoncems rogarding lng cancer ik N o Mckressany concerns  secton of dentiCanto - patterns more to provide
=" We researched the different types of symptoms experienced, risk factors, treatments, previous studies and results such as HPPI- N . WA WL e, oot vk
plan based on reliable algorithms. treatment plans for each ) ’ ’ Magrant  Beien 7 N s N dtage, progression, efc. _bronchits, etc)
/ Compare data f;size, number, Connectlluser with Compare data (size, number, Connect user with

TOFMS (high-pressure photon ionization time-of-flight mass spectrometry).
= We have run various trials, which all account for patients of various backgrounds, different medical histories, and complications that
may arise.

P ouah biares analois = We planned the app digitally and on paper to gain an understanding of what exactly we wanted.
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Positives

Higher accuracy and

Option 1 - Robot
Creation of a robot to aid = We have built a simple digital prototype in Figma and a second prototype was developed on Xcode, where we have used coding

in biopsies and analysis of Negatives . .
samples to test for specific No early cancer detection, not languages such as JavaScript, Kotlin, and Python.
" The third version of our app is in Android Studio, and this is the prototype that we are looking to release in the future.

Sample Training Data

Problem
Cancer detection at
late stages, high
false-positive and
false-negative rates,
limited efficiency of
cancer diagnosis, etc.

types of cancer as accessible, costly, not
environmentally friendly, etc.

Positives
Early cancer detection, high
accessibility, environmentally
friendly, increased accuracy,
higher success rates for
treatment plans, etc.

Design Evolution: Prototypes 1.1 -1.3

Option 2 - App
Creation of an app that uses
machine learning and deep

learning for accurate cancer ;
detection and diagnosis Negatiw_.res . lvj:- Sk|n Cancer Breast Cancer Lung Cancer
Involves some time to input g -
information in surveys and to |
upload images or sound clips ol 0 g 0! _gnd ety
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An observed increase in cancer cases around the world has led to the need B o b MNET Sgset ey — | s P o e the dimensions and outlines of tumors or moles that identify

for a digitized tool for cancer diagnosis. e =S Em S EEEE PR ety =5 whether the image is showing malignant or benign.

ldentiCan minimizes the mortality rate of cancer through its detection at R e == e | * Can be applied for the future prediction of growth for the

future tumor or mole growth which allows
for the creation of more specificized and
successful treatment plans.

an earlier stage as well as through increased success rates of treatment

plans, which are generated by artificial intelligence algorithms, to ensure a
Procedures

higher success of cancer treatment.
Machine Learning Procedure Example:

ldentiCan allows for the prediction of the future growth of tumors in terms
of rate of growth and possible spreading, based on the aggressiveness of

1. Train the machine using approximately a minimum of 500 pictures in each class (different types of each cancer) and approximately
8,000 pictures each for breast, skin, and lung cancer

the cancer.
ldentiCan provides higher accuracy rates, more efficient diagnosis

2. Experiment with numbers of iterations and augmentations to ensure highest accuracy in both image and sound classifications and
record data for each trial
Relationship Between Breast Cancer Cases in the U.S. and Age Groups

methods (reduction in cost required and resources), decreased false-
3. Cross validate machine learning model using images with varying types, stages, and progression of cancer

positive and negative rates, etc., through algorithms & machine learning.
4. Run simulations combining the machine learning process with the survey in the view of IdentiCan users to generate examples of

5. Repeat using rare cancer cases, patients who are minorities, different types of cancer scans, etc. can then be applied for diagnosis.

* |n sound classification, ldentiCan converts the analog sound waves
to digital, creates spectrograms, and then applies

the Fourier Transform to get  «__ oL, e
individual frequencies, o =

Image from www.skinvision.com [SkinVision]

Fourier Transform

e The fast Fourier Transform allows IdentiCan to able to track the
complexity outline of a tumor through these algorithms which help
show whether a tumor is benign or malignant.

e The distance of the tumor outline from a certain point can be

Number of Cancer Deaths in the U.S.
5

4

3

Per 100,000 People
The Rate of Cases per 100,000 People

0
1990 1995 2000 2005 2010 2015 2020 15-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90

Treatment Plan Success Rate Procedure Example:
1. Analyze inputted data from the survey, images, sound clips (if applicable), generated diagnosis, etc.

Years Age Groups

Cigarette smoking: Secondhand smoking: Radiation exposure: Occupational exposure to lung carcinogens: Air pollution:

Magnitude of effect:  Increased risk; very large Increased risk; small magnitude Increased risk; depending on the amount of exposure Increased risk; large magnitude Inceased risk; varies depending on the exposure|

e bt oo - oo oo 2. Apply fractal geometry and FFT to predict growth and rate of growth of tumor, nodule, mole, etc., in the future which can then be analyzed.

3. ldentify best treatment plan based on predicted growth and aggression, diagnosis, and other factors f

4. Run series of simulations to identify the success rate of various treatment plans generated by IdentiCan on different patients ) )
examples W/WWW\I\/\

Results

Engineering Goals

* Log and conduct at least 6,000 trials per each type of cancer to develop a
high accuracy
* Incorporate at least 5 different global languages to maximize user
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also provides personalized treatment plans, with
information regarding cost, basic overview, etc.

Fast Fourier Transform
Through the application of fast Fourier
transform (FFT), IdentiCan can process the
complexity of tumors or nodules in scans to
determine whether it is benign or malignant.

accuracy, machine learning allow for more
specific and accurate cancer diagnosis.

All images and graphics were created by the researcher unless otherwise noted.




