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MammoClass 

Classification of a mammogram based in a set of mammography findings 



MammoClass 

Classification of a mammogram based in a set of mammography findings 



 

● To obtain a prediction in terms of malignancy for a certain mass is only 

necessary to provide the values of the findings through forms.  

 

● The output will indicate the probability of a certain mass being benign or 

malignant. In the latter case it is suggested that the patient should perform a 

biopsy. The probabilities are computed using machine learning models 

built as described in: 

Ferreira, P., Fonseca, N.A., Dutra, I., Woods, R., Burnside, E.:  

Predicting Malignancy from Mammography Findings and Image-Guided Core Biopsies.  

In: Int. Journal of Data Mining and Bioinformatics, 2015. 

MammoClass – How is it done? 
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Type of software that takes audio content 
and transcribes it into written words in a 

word processor or other display destination 

 

What is Speech-to-Text? 



 

 Advantages: 

 Valuable to anyone who needs to generate a lot of 
written content without a lot of manual typing 

 

 

 Useful for people with disabilities that make it difficult 
for them to use a keyboard 

 

What is Speech-to-Text? 



Speech-to-Text Interface for MammoClass 



• Some works in the literature do not favor the use of speech 

recognition technology in the area of radiology and report 

a high error rate on the resulting recognized texts [1], [2], 

[3], [4], [5] 

 

• These works focus on the text itself rather than on 

relevant  words that could be extracted from the text to 

build structered data for posterior automatic studies 

Speech-to-Text Interface for MammoClass 



 

What’s the innovation? 

Speech-to-Text for MammoClass 

PARSER (Cunha et al. [6]) 



 
 
 
 

Looking for the suitable tool… 



What tool to choose? 

 
 
• Free 
• Support the Portuguese language 

 
 



 

● Free Voice to Text 
(+) Can be used to send emails, create documents by just dictating 

(-) Does not support Portuguese 

● Talking Desktop 

(+) Makes text recognition. Has functions to recognize dictated text about weather                  
 conditions to emit meteorological warnings 

(-) Limited controls and slow reaction time  

(-) Does not support Portuguese 

● Dragon Naturally Speaking Home (Premium) 

          (+) Has a very functional and user-friendly interface / Has specific vocabulary (eg. medical) 

          (-) Does not support Portuguese 

 

Tested Tools 



 

● Freesr Speech Recognition 
(+) Has the ability to recognize multiple dictated texts 

(-) Does not support Portuguese 

● Simon 

(+) Open Source software available for Windows and Linux 

(-) Does not support Portuguese 

● Web Speech API 

(+) Google API that allows the programmer to obtain a translation of voice to text 

(+) Supports Portuguese!! 

● VoiceNote 

(+) Extension for Google Chrome 

(+) Supports Portuguese!! 

 

 

Tested Tools (cont.) 



 

 

Tested Tools - Table of Comparison 

Software Free Price Languages Platform 

Free Voice to Text Yes 0$ Eng, Spa, Fre, Jpn Windows 

Talking Desktop 47$ 
 

Eng, Spa, Fre, Ger 
Windows 

Dragon Naturally 

Speaking Home 
199$ Eng Windows 

          Trial NA Eng Windows 

Yes 0$ Eng 
Linux, 

Windows 

Yes 0$ 
                  

                 + … 
All 

Yes 0$ 
                  

                 + … 
All 



Candidate Tools 

 
 
 

 
VS 

       Web Speech API           VoiceNote 



 
 
 

 
• Report: No actual estudo, observamos padrão mamográfico de 
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parênquima mamário. 
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Verdict 
 

 
• Results very similar 
• We believe VoiceNote was built using the Web Speech API 

 
 Chosen Tool: 

 
 

         Web Speech API 
 
 
 Allows greater freedom since it is an API 
eg. Can be integrated easy way in any element of a Web page 

 



Web Speech API tested with  

 

 

 

 

Evaluation WS API 

www.alunos.dcc.fc.up.pt/~up201003917/SpeechToText.html 



Evaluation WS API 

Testing 86 Individual BI-RADS Terms 
 
 We classify each returned result as: 

 
• (C) Correct – If the original term and the recognized term are 

exactly alike 

 
• (AC) Almost Correct – If the original term and the term 

returned by Web Speech API are almost identical 

 
• (I) Incorrect  - If the original term and the term returned by the 

API are completely different 



Evaluation WS API 

Testing 86 Individual BI-RADS Terms 



Evaluation WS API 

Testing 86 Individual BI-RADS Terms 
 
 Experiments: 

 
         Performed by 4 people - two female and two male 
         Each of these people used 3 different devices: 

 
 

 Laptop with an external microphone NGS brand 

 Same laptop with built-in microphone 

 Smartphone 



Evaluation WS API 



Evaluation WS API 
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Web Speech API applied to MammoClass  

mammoclass.dcc.fc.up.pt  



 

 

 

Web Speech API applied to MammoClass  



Web Speech API applied to MammoClass  

No QSE da mama esquerda observa-se opacidade nodulariforme de contornos espiculados 
e parcialmente obscuros, medindo aproximadamente 2cm, que corresponde no estudo 
ecográfico complementar a nodulo sólido, com cerca de 1.5cm 



 

 

 

Flow Chart – STT API 



Conclusions 

● We provide to the user an interface where medical reports can be 

dictated as opposite to input in forms or textboxes 

 

● Although the recognized text sometimes differs from the original 

written report, the most relevant BI-RADS terms are still recognized 

 

● Implementation of Speech-to-Text interface and all the core to handle 

the API and send the results to the server 



Future Work 

● Speech interfaces for long sentences in Portuguese need to be 

improved 

 

● We would like to design and implement our own tools for recognizing 

Portuguese terms, which could be independent of voice type or 

entonation, and that could be trained only on the subset of words used 

in the area of breast cancer 



Thanks 

 
 
 
 

Questions? 
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Boolean Table 

 
Formação nodular hiperdensa com contornos espiculados com cerca de 3 cm na 
transição dos quadrantes inferiores da mama direita.   
Foi detectada tambem uma margem lobular. achados imagiológicos muito 
sugestivos de malignidade - bi-rads - 5. 
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