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PROBLEM STATEMENT

The demand for cancer diagnosis is increasing. As a result, time to treatment is increasing.
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https://www.novaoneadvisor.com/report/sample/7918
https://journals.plos.org/plosone/article/figure?id=10.1371/journal.pone.0213209.g001


TEMPLE UNIVERSITY HEALTH DIGITAL PATHOLOGY (TUHDP) 
CORPUS

Biopsy Staining Scanning



TUHDP BIOPSY SLIDE SAMPLE



LABELED DATA TYPES

Non-Cancerous Types Carcinogenic-Signs Type Cancerous Types



TUHDP BIOPSY SLIDE SAMPLE



OUR PRODUCT

Scanning System Prediction Report



HOW THIS FITS



DESIGN CRITERIA / REQUIREMENTS

Image 
Classificatio

n

Whole Slide Image 
Classification

Source Functional GUI
Train Time < 3 Days

• Show location of areas
• Show area's probability of malignancy

https://www.nature.com/articles/s41598-021-90444-8


DESIGN CRITERIA / REQUIREMENTS
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Cohen's Kappa > 80%
Source

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fisip.piconepress.com%2Fpublications%2Fbook_sections%2F2020%2Fspringer%2Fdpath%2Fpaper_v21.docx&data=05%7C02%7Cleo.berman%40temple.edu%7Cbad66d711f3e4dbce33108dc687c8397%7C716e81efb52244738e3110bd02ccf6e5%7C0%7C0%7C638500131378047159%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2FGkTRvgBO5RyUz%2BzVkxsUMQ6rvnhlU0QN4x4%2Fi9mHS4%3D&reserved=0
https://www.nature.com/articles/s41598-022-19112-9
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PRELIMINARY DESIGN

Final 
System



PRELIMINARY DESIGN

Final 
System



TEMPLE UNIVERSITY HEALTH DIGITAL PATHOLOGY 
CORPUS

DEVTRAIN EVAL

TUHDP 
Database

47.13% 26.59% 26.28%

3,505 Tissue Images 1.23 Terabytes



PROTOTYPE

Final 
System
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WINDOW TO PATCH



PATCH TO IMAGE LEVEL

Noncancerous Carcinogenic sign Cancerous

Noncancerous
Carcinogenic sign
Cancerous



PROTOTYPE

Final 
System



TESTING GOALS



FUTURE WORK
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FILTERS



CONVOLUTIONAL NEURAL NETWORK



QUESTIONS?

For the curious
• Benefits of Machine Learning in 

Healthcare
• Machine Learning in Healthcare

• What is Machine Learning in Healthcare?
• Significance of Machine Learning in 

Healthcare
• The Potential for Artificial Intelligence in 

Healthcare
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https://www.foreseemed.com/blog/machine-learning-in-healthcare#:~:text=These%20systems%20can%20help%20clinicians,condition%2C%20allowing%20for%20early%20intervention.
https://www.foreseemed.com/blog/machine-learning-in-healthcare#:~:text=These%20systems%20can%20help%20clinicians,condition%2C%20allowing%20for%20early%20intervention.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8822225/
https://www.coursera.org/articles/machine-learning-in-health-care
https://www.sciencedirect.com/science/article/pii/S2666603022000069
https://www.sciencedirect.com/science/article/pii/S2666603022000069
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6616181/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6616181/


The Team

The SD 
Team

The 
Tester

The ML Expert

The "Other?" Guy
Idrk know what he does but he's good at python



FRAME LEVEL EVALUATION RESULTS

Dataset Accuracy Rate [%]

TRAIN 100.00

DEV 86.33

EVAL 85.87

Random 
Forest



QDA DECISION SURFACES
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EXPLAIN WINDOW TO PATCH

Patch LevelAnnotated Data

≥ 30% cancerous
then patch is a cancerous type

≥ 50% carcinogenic signs
then patch indicates concern

Otherwise, noncancerous type



SOFTWARE ARCHITECTURE



GITHUB AND THE SERVER

Local Computer

Firewall

Server Local Computer

The Server GitHub

Local Computer

Changes On Same 
File

Changes On Same 
File

GitHub



QDA CONFUSION MATRIX

TRAIN DEV EVAL



EXPLAIN TRAIN, DEV, AND EVAL IN 
THE PROCESS

TRAIN DEV

EVAL

Final 
Model

Initial 
Model



RNF CONFUSION MATRIX

TRAIN DEV EVAL



END



PLANNING AND 
PROTOTYPING



RNF DECISION SURFACES
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CONVERT IMAGES TO FEATURES



LIBRARIES USED

Python Libraries Nedc Library

scipy

shapely

joblib

cmdl_parser

image_tools

ann_dpath_tools

nedc_file_toolssklearn



TESTING


