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Main Research Lines 

» Pattern Recognition – Machine Learning 

» Data Mining 

» Digital Image Processing 

» Artificial Intelligence 

 

Application Area 

» Biomedical Sciences 

 



» BCDR – Breast Cancer Digital Repository 

» MIWAD – Mammography Image Workstation for 
Analysis and Diagnosis. 

» A methodology for exploring massively machine 
learning classifiers. 

 

» 3D Reconstruction System for Spine 

» Proper tool for evaluating the success of dental 
implant placement. 

» Bone age determination (on development) 



Biomedical Image and Data Analysis Group 



GOALS 
» Building an Iberian reference (golden standard) breast 

cancer digital repository 
      
  

» Designing reliable systems that provide a 2nd opinion to 
radiologists, based on data extracted from:  

+ Clinical records 
+ Medical images 

  

» Training medical students, formed physicians and other 
medical-related professionals 

    

» Exploring and extending achieved findings to others 
medical imaging areas (lung, liver, etc.) 
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BCDR-FMR (Film Mammography) 

 

BCDR-DMR (Full Field Digital 
Mammography) 

» Anonymous cases from HSJ – 
FMUP medical historical 
archives. 

» 1010 patients cases (with ages 
between 20 and 90 years old). 

» 1125 studies (3703 
mammography incidences, 
1044 lesions clinically 
described (820 already 
identified by radiologists in 
MLO and CC images, of which 
276 are biopsy proven). 

» 1517 segmentations were 
made on MLO and CC images 
and classified (BI-RADS) by 
specialized radiologists.   

» Low resolution images. 
 

» Now in construction, with 
anonymous cases from HSJ 
– FMUP. 

» At present is composed by 
730 patients cases, 
including 828 studies, 2837 
mammography incidences 
(MLO and CC) and 2073 
ultrasound pictures. 

» High resolution images 
(3328x4084 pixels and a bit 
depth of 14 bits per pixel). 

» Expected 2000 or 3000 
patients’ cases  
 



» Currently, 2 public datasets, biopsy-proven 
˃ BCDR-F01: Film mammography 

˃ BCDR-D01: Digital mammography (soon) 

 

» Datasets presented in two flavours 
˃ CSV file with Metadata and Pre-computed features 

+ Ready to use with machine learning software (e.g. Weka) 

+ For the machine learning researcher that does not want to spend 
time with the hassle of reading images and computing features 

 

˃ CSV file with Metadata + Mammographies 

+ For the computer vision and pattern recognition researchers 

+ Outlines of the lesions available 

 

 



Distribution of abnormalities in BCDR-FMR and in 
the BCDR-F01 

Age distribution and breast density distribution 
per age interval in the BCDR-F01 

Age distribution and breast density distribution 
per age interval in the BCDR-FMR 

• Formed from 200 lesions: 100 benign and 100 
malignant (biopsy proven) 

• Composed by 358 features vectors (184 instances 
related to the 100 benign lesions and 174 
instances related to the 100 malignant lesions) 

• Each vector includes clinical, intensity, texture and 
shape features. 



• Formed from 79 lesions: 49 benign and 30 malignant 
(biopsy proven) 

• Composed by 143 features vectors (86 instances 
related to the 49 benign lesions and 57 instances 
related to the 30 malignant lesions) 

• Each vector includes clinical, intensity, texture and 
shape features. 
 

• To be released soon on www.bcdr.inegi.pt 
 

• New datasets are under construction. 
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» Different Datasets 

˃ e.g. size, population, abnormalities 

      

» Several Descriptors 

˃ e.g. Intensity, Texture, Shape, Multi-scale 

 

» Combining clinical data 

˃ e.g. Age, Breast Density, Observed abnormalities 

     

» Several classifiers  

˃ e.g. SVM, Neural Networks, Random Forests 
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SVM: Support Vector Machine   MLP: Multilayer Perceptron   LDA: Linear Discriminant Analysis   LMT: logistic Model Trees 
RF: Random Forests    AM1: Adaboost M1    NN: Nearest Neighbor  



• Results for the Digital dataset are under construction 

 

• Preliminary results (leave one out cross-validation) 
show AUC near 0.95 for single view evaluation 

 

• Journal article under preparation with benchmarking 
results for the two datasets 

 



• Successful collaboration between FMUP – INEGI – 
CIEMAT  
• Public repository with biopsy proven, clinically validated 

datasets 

• CADx workstation prototype 

• Good practices award from Fundación de la Ciencia y la 
Tecnología Española (FECYT) 

 

• New descriptor (HGD) showing promising results for 
mass classification 

 

• CADx evaluation and certification 
 


