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Diagnastico de COVID por
classificador de rede neural de
Raio-X pulmonar



Sumario

Apresentacao do Grupo
Motivacao

Rede Neural
Resultados

WebApp

Perspectivas Futuras
Referéncias



TROPICALIA
s e

Luis G. Cattelan Mateus Guimaraes Marcos Tidball

e GFC

Grupo de Fisica Computacional




Mativacao

PCR-RT € o principal meio de diagnostico para COVID, entretanto:

e C(Caro
e Demorado
e Necessita de insumos especiais



Mativacao

O virus ataca principalmente o sistema respiratorio

Afeta o pulmao logo no inicio da infeccao

18% dos casos nao severos e 2,9% dos severos nao apresentam anomalia em
exames de Raio-X

Ainda assim, estudos mostram que exames de Raio-X podem ser usado para
diagnostico de pacientes.



Mativacao

Qualidades do Raio-X pulmonar:

e Rapidez
e Disponibilidade



Literatura

Table 1 Related work summary

Related work Technique Dataset Accuracy (%)
Wang et al. [21] Inception transfer learning Chest CT scan 85.2

Sethy et al. [32] Deep learning Chest X-ray images 95.38
Azemin et al. [20] Deep learning Chest X-ray images 119

Oh et al. [24] Statistical method Chest X-ray images 88.9
XCOVNet model CNN Chest X-ray images 98.44




Rede Neural
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Loss/Accuracy over Epochs
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Teste

Classificacao de imagens usando
Redes Neurais Convolucionais

Diagnostico de COVID a partir de Raio-X
pulmonar

Envie aquio ralo-x:

Drag and drop file here

COVID-3600.ng

Enviar

Arquivo enviado

Classificando,

Etapa 100/100

COVID-19 POSITIVO

elif choice == "Te
st.title("C
st.header("Diagndstico de
fueto = st.file uploader(

if fueto is not :
image = Image.open(fueto)
st.image(image, captil
st.write("")

st.write("Classificando...

latest it = st.empty()

bar = st.progress(0)

for i in range(100):
latest_it.text(f'
bar.progress(i+!)
time.sleep(.09)

if x ==

st.success(
else:
st.warning(

def predict(image path, save path):

img = Inage.open(inage path).convert('R

batch = torch.unsqueeze(t(ing),

model = load_model(save_path)

out = model (batch)
_, preds = torch.nax(out, 1)

with torch.no_grad()
prob = nn.funct:

x(out, dim=1)[0] *




Perspectivas futuras

Melhorar a rede

Mais classes (pneumonia, tuberculose...)
Severidade da doenca

Colocar o site no ar



XCOVID

In this project we created a transfer learning based COVID-19 lung x-ray classifier WebApp for the Scitek - POATEK Datathon!
In order to run it, just follow these instructions:

1. Clone the repository with git clone https://github.com/gfc-fiscomp/xcovid.git .
2. Get into the repository directory with ' cd xcovid .

3. Type streamlit run app.py on the terminal. A localhost instance should then open up in your browser! (note: the website is entirely in
Brazilian Portuguese)

The model used for image classification is a ResNet50 pre-trained with ImageNet weights that was finetuned using the images providade in this
dataset (given to us by the datathon organizers). In order to learn more about how the model was trained, check out the 'rede.ipynb file over
here. We had to deal with a very imbalanced dataset! The communication between the WebApp and the model is made possible by

call model.py , which can be seen over here.

Here is the classifier's confusion matrix on test data:

https://github.com/gfc-fiscomp/xcovid



https://github.com/gfc-fiscomp/xcovid
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What does covid-19 do to your lungs?

What coronavirus does to the lungs.



https://www.webmd.com/lung/what-does-covid-do-to-yourlungs#1
https://www.hopkinsmedicine.org/health/%20conditions-and-diseases/coronavirus/what-coronavirus-does-to-the-lungs
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Menu

Teste|

Classificacao de imagens usando
Redes Neurais Convolucionais

Diagndstico de COVID a partir de Raio-X
pulmonar

Envie aqui o raio-x:

@ Drag and drop file here

Browse files
Limit 200MB per file * JPG, PNG

Exame nao enviado.

Streamlit




Arquivo enviado

Classificando...

Etapa 100/100

("COVID-19 Positivo', 99.9991455078125)



Menu

Sobre| - SObre:

X

Conheca o GFC:

Grupo de Fisica Computacional € um grupo de alunos de graduacgao
em Fisica interessados na area de Fisica Computacional.
Desenvolvem projetos, participam de competicdes e se reunem
semanalmente para discutir pesquisas e artigos.

GitHub: Email
Todos os arquivos usados no classificador  Nao hesite em mandar um email caso
quanto na produgao e deploy do projeto tenha alguma duvida.

estdo disponiveis no nosso github.
gfc.fiscomp@gmail.com

https://github.com/gfc-fiscomp/xcovid

Streamlit



