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INTRODUCCION -

SARS-CoV-2 COVID-19 » CausO mas de 5 millones de
muertes.
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INTRODUCCION

Infection Imaging Center CT Scans Medical report and diagnostic

f“»ﬂ% ». = 5

=

T
e UNIVERSIDAD DE LAS FUERZAS ARMADAS

|||||||| 6N PARA LA EXCELENCIA




INTRODUCCION
MACHINE LEARNING

DEEP LEARNING IN MEDICAL IMAGING
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OBJETIVO GENERAL

Desarrollar un algoritmo basado en inteligencia artificial que permita predecir posibles
casos de COVID-19 mediante el procesamiento digital de tomografias computarizadas
(TC) del torax.

@ESPE
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OBJETIVOS ESPECIFICOS

@ Investigar técnicas de procesamiento digital de imagenes DICOM.

@ Desarrollar el algoritmo de seleccion de cortes de TC basado en Redes Neuronales Convolucionales
para separar los cortes anormales.

@ Desarrollar el algoritmo de diagnostico basado en Redes Neuronales Convolucionales para identificar
las TC que contenga COVID-109.

@ Desarrollar un algoritmo predictor basado en inteligencia artificial para determinar la probabilidad de
gue el paciente tenga COVID-109.

@Implementar técnicas bioestadisticas para determina una AUC mayor al 85%.

Validar los resultados obtenidos mediante la curva ROC.
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METODOS Y MATERIALES

Flujo de trabajo

2. Convolutional Neural Network 3. COVID-19

CT scans dataset A
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statistic analysis
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COoVvID-19

-

TC scans for testing
without labels

Mormal
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METODOS Y MATERIALES

Adquisicion de datos

) /‘/ COVID-19 CT Normal CT

Dataset

Imaging Center
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METODOS Y MATERIALES

Pre-procesamiento de Imagenes

Unidade Hounsfield (HU) N

Fat
(-100 HU)

'

7

Contrast
(300 HU)

Bone
(>1000
HU)

Air
(-1000 HU)

" Lung
(-700 to
-900 HU)

, Acute Blood

(50-80 HU)
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METODOS Y MATERIALES

Pre-procesamiento de Imagenes

o Infection Mask Segmented Lung
Original CT M Mask (SLM)

TC original, la MPS y la MI fueron guardadas en formato NIfTI respectivamente.
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METODOS Y MATERIALES

Arquitectura CNN propuesta

(2x2) Pooling2D (2x2) Pooling2D (2x2) Pooling2D (2x2) Pooling2D (2x2) Pooling2D (2x2)

BN (axis = -1) BN (axis = -1) BN (axis = -1) BN (axis = -1) BN (axis = -1) BN (axis =-1)

RelU RelLU elU RelLU RelLU RelLU
Dropout = 0.4 Dropout = 0.4 Dropout = 0.4 Dropout = 0.4 Dropout = 0.4 Oropout =04
Input CT scans
Input shape (224, 224, 1)

—» \‘\\ \\\\ \\\\ \‘\\ g
___________________________________ =
S
o

Dense
(32, RelU)

Con2D Con2D
16@3x3 16@3x3
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METODOS Y MATERIALES

Entrenamiento y Prueba

Confusion Matrix

— 1400
[ - 1200
E
2
- 1000
£
n
2
=
TP = 1587
Precision = .
TP + FP 3
- 200
TP
Recall =
TP + FN
o Mormal COVID-19
F]_ = 2 k Precision  Recall Predicted labels

Precision + Recall ') E S p E
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DESARROLLO DE INTERFAZ
GUI TKINTER

{ CNN FOR DETECTION OF COVID-19 = X

COVID-19 DETECTION

Load DICOM: D:/Pacentes/Valdacon/Dicom/Covid_3.dcm PREDICT CCT!

CCT IMAGE

PARAMETERS
COVID-19 probability 0.9951

» Presence of COVID-19: g
» YES =

%

i Probabity: 5

Volumen de TC Modelo Probabilidad — =
0.9951 i

’m; ) l.\ K P

scikit-image Tensor Keras Tidnter
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RESULTADOS

1.0
— Training Accuracy
= \falidation Accuracy
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Precision

Recall

Fl-score
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RESULTADOS

Resultados de Prediccion

COVID-19 probability 0.9972 Location infection Non-COVID-19 infected

COVID-19 probability 0.9954 Location infection Non-COVID-19 infected

BESPE
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RESULTADO

B Fl-score (%) ™ Accuracy(%4)

97% 97%
93%
92%%
8904
] I

Four Conv2D Five Conv2D Six Conv2D
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RESULTADOS

Resultados de Prediccion con GUI

{§ CNN FOR DETECTION OF COVID-19

COVID-19 DETECTION

Load DICOM: D:/Pacientes/Validacion/Dicom/Covid_3.dcm
CCT IMAGE

PARAMETERS

Presence of COVID-19:

COVID-19 probability 0.9951

YES
Probability:

0.9951

£ CNN FOR DETECTION OF COVID-19

PARAMETERS

Presence of COVID-19:
NO
Probabilty:

0.0192

Load DICOM: D:/Pacientes/Validacion/Dicom/No_Covid_6.dcm

COVID-19 DETECTION

CCT IMAGE

COVID-19 probability 0.0192

5
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© Zoom Meeting

ICBBE 2021

2021 8th International Conference on
Biomedical and Bioinformatics Engineering

November 12-15, 2021, Suzaku Campus, Ritsumeikan University, Kyoto, Japan

ICBBE series will be held every year to make it an international platform for innovative
academics and industnal experts to share views and experiences in Biomedical and
Bioinformatics Engineering and related areas.

JNO031-KELDIN... J JN0033-Yiyao D...

INOO31-KELDING JAH... 00-Session chair-Prof. Ja JN0033-Yiyao Dou 00-Host Stephanie
INTRODUCTION

MACHINE LEARNING
DEEP LEARNING IN MEDICAL IMAGING

JNOO31-KELDIN... J JNO0033-Yiyao D... JNO0008-Qiting Li %

-DANNYIMAU, ¥ JNO031-KELDING JAH... 00-Session chair-Prof. Ja.. % JN0033-Yiyao Dou 00-Host Stephanie INOO g Li % INGD31-DANNYIMAU.
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& ESPE

3 UNIVERSIDAD DE LAS FUERZAS ARMADAS
ecUADOR INNOVACION PARA LA EXCELENCIA

Prediction results




ICBBE 2021

2021 8th International Conference on

Biomedical and Bioinformatics Engineering

November 12-15, 2021, Suzaku Campus, Ritsumeikan University, Kyoto, Japan

ICBBE series will be held every year to make it an international platform for innovative
academics and industnial experts to share views and experiences in Biomedical and
Bioinformatics Engineering and related areas.

ICBBE 2021 Notification of Acceptance-JNOO31 (Exeme Recibidos x o

icbbe <icbbe@chees net= & vie,5nov 518wy 6
para mi, kjjacho, neguerron, mjerazo -

¥y inglés ~ > espafiol ¥+  Traducir mensaje Desactivar para: inglés x

Dear Kelding Jahemar Jacho Hernandez, Danny Mauricio Martinez-Moposita, Nancy Enriqueta Guerron Paredes and Mayra Johanna Erazo-Rodas,

Greetings from Stephante Chen, the conference secretary of ICBBE 2021,

Thanks for vour submission to ICBBE 2021. Your paper entitled "Covid-19 Dectection Using Chest Computed Tomography Scans On Ecvadorian Patients That Lives In Highland
Region” with the paper ID-JN0031 has been accepted for International Conference Proceedings by ACM (978-1-4503-8507-7) of ICBBE 2021 and presentation at the conference.
Please refer to the attached Notification of Acceptance and Review Form. You can edit vour paper according to the review form and Templete.

Any inguiries, please feel free to contact us by this email address!

Best regards,

Stephanie Chen

Conference Specialist

ICBBE 2021

Conference E-mail: ichbe@cbess net Personal E-mail: stephanie@cbees.org

Participation and Presentation Certificate
for
2021 8th International Conference on Biomedical
and Bioinformatics Engineering (ICBBE 2021)
November 12-15, 2021, Kyoto, Japan

Paper title: COVID-19 DETECTION USING CHEST
COMPUTED TOMOGRAPHY SCANS ON
ECUADORIAN PATIENTS WHO LIVE IN
HIGHLAND REGION

Presenter's name: Danny Mauricio Martinez-Moposita
(INOO31)

Presenter's affiliation: Universidad de las Fuerzas Armadas
"ESPE". Ecuador

"
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Session Chair
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CONCLUSIONES
( ) (" )

El modelo CNN desarrollado en esta

Es Importante realizar un pre-procesamiento investigacion logré un notable rendimiento en
de imagenes adecuado para una deteccion la d 6n d de COVID-19
eficiente y precisa de los patrones a deteccion de patrones de COVID-19,
caracteristicos causados por la enfermedad aumentando 'a eficiencia y precision del
COVID-19 P diagnostico de la enfermedad, lo que facilita el
' trabajo de los especialistas medicos.
g _J .

y
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