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Breast Histopathology Dataset

https://www.kaggle.com/paultimothymooney/breast-histopathology-images

https://www.kaggle.com/paultimothymooney/breast-histopathology-images


Types of Breast Cancer

https://peekerhealth.com/know-more-about-types-of-breast-cancer/

https://peekerhealth.com/know-more-about-types-of-breast-cancer/


https://www.verywellhealth.com/breast-cancer-staging-stage-zero-429887

https://www.verywellhealth.com/breast-cancer-staging-stage-zero-429887


https://medcaretips.com/staging-of-breast-cancer/

https://medcaretips.com/staging-of-breast-cancer/


https://www.verywellhealth.com/know-your-breast-tumor-size-4114640

https://www.verywellhealth.com/know-your-breast-tumor-size-4114640


https://www.mayoclinic.org/tests-procedures/breast-biopsy/about/pac-20384812

Breast Biopsy

https://www.mayoclinic.org/tests-procedures/breast-biopsy/about/pac-20384812


• Breast cancer is the most common form of cancer 
in women.

• Invasive ductal carcinoma (IDC) is the most 
common form of breast cancer. 

• Accurately identifying and categorizing breast 
cancer subtypes is an important clinical task, and 
automated methods can be used to save time 
and reduce error.

Breast Histopathology Dataset



• The original dataset consisted of 162 whole mount slide images of 
Breast Cancer (BCa) specimens scanned at 40x. 

• From that, 277,524 patches of size 50 x 50 were extracted (198,738 
IDC negative and 78,786 IDC positive). 

• Each patch’s file name is of the format: uxXyYclassC.png 
– example 10253idx5x1351y1101class0.png . Where u is the 

patient ID (10253idx5), X is the x-coordinate of where this patch 
was cropped from, Y is the y-coordinate of where this patch was 
cropped from, and C indicates the class where 0 is non-IDC and 
1 is ID

• Simplified 1000 vs. 1000 breast histopathology image data

Breast Histopathology Dataset



Normal Part of Tissue



Invasive Ductal Carcinoma



Breast Histopathology Dataset



Read Image Data

• img = 
imread('8864_idx5_x1_y2251_class0.png');

• imshow(img)



Show 20 Random Images

• files = dir('*.png');

• figure;

• perm = randperm(1000,20);

• for i = 1:20

• subplot(4,5,i);

• img = imread(files(perm(i)).name);

• imshow(img);

• end



Show 20 Random Images



Create Image Datastore



• imds = image2datastore(pwd,'.png');

Create Image Datastore



Count Number of Images for Each Label

• labelCount = countEachLabel(imds);

• labelCount = labelCount.Count;

• min_labelCount = min(labelCount);



Specify Image Size

• img = readimage(imds,1);

• imgsize = size(img);

• if length(imgsize)==2 

• imgsize(3) = 1;

• end



Specify Training and Validation Sets

• train_ratio = 0.7;

• numTrainFiles = fix(min_labelCount*train_ratio);

• [imdsTrain,imdsValidation] = 
splitEachLabel(imds,numTrainFiles,'randomize');



Specify Convolution Layer Parameters

• filter_size = 3;

• num_filters = 8;



Specify CNN Architechure

• layers = [
• imageInputLayer(imgsize)
•

• convolution2dLayer(filter_size,num_filters,'Padding','same')
• batchNormalizationLayer
• reluLayer
•

• maxPooling2dLayer(2,'Stride',2)
•

• convolution2dLayer(filter_size,num_filters*2,'Padding','same')
• batchNormalizationLayer
• reluLayer
•

• maxPooling2dLayer(2,'Stride',2)
•

• convolution2dLayer(filter_size,num_filters*4,'Padding','same')
• batchNormalizationLayer
• reluLayer
•

• fullyConnectedLayer(length(labelCount))
• softmaxLayer
• classificationLayer];



Specify Training Options

• options = trainingOptions('sgdm', ...

• 'InitialLearnRate',0.001, ...

• 'MaxEpochs',15, ...

• 'Shuffle','every-epoch', ...

• 'ValidationData',imdsValidation, ...

• 'ValidationFrequency',10, ...

• 'Verbose',false, ...

• 'Plots', 'training-progress');



Start Training

• tic;

• [net netinfo]= 
trainNetwork(imdsTrain,layers,options);

• toc;



Training Progress



Compute Accuracy

• YPred = classify(net,imdsValidation);

• YValidation = imdsValidation.Labels;

•

• accuracy = sum(YPred == 
YValidation)/numel(YValidation);



Plot Confusion Matrix

• plotconfusion(YValidation,YPred)



A CNN Code



Run CNN at Once…

• imds = image2datastore(pwd,'.png');

• [net netinfo nstats] = cnn(imds,0.7,1,3,8);



Challenges - Heatmap

https://www.nanalyze.com/2019/10/ai-cancer-diagnostics/

https://www.nanalyze.com/2019/10/ai-cancer-diagnostics/


Challenge - Multilabel Classification

• Ductal vs. Lobular Type of Breast Cancer

https://quizlet.com/206900783/overview-of-breast-cancer-breast-pathology-1-and-2-flash-cards/

https://quizlet.com/206900783/overview-of-breast-cancer-breast-pathology-1-and-2-flash-cards/

