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Motivacao: Analise de Imagem usando Grafos
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Figure 3.2. Graph based image processing.
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=> Morphological operators characterized by neighborhood graphs, SIBGRAPI, 1997, Qualis A3
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https://ieeexplore.ieee.org/document/625172
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Motivacao: Transformada de Distancia (TD) em Analise de Imagem

Imagem de entrada Quadrado da TD
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1. MUITO utilizado em analise de imagens
2. Para cada PIXEL analisar os vizinhos, com pesos

=> Classification of the distance transformation algorithms under the mathematical morphology
approach, SIBGRAPI, 2000, Qualis A3
=> Ver outras publicacdes relacionadas no Lattes
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https://ieeexplore.ieee.org/document/883925
https://ieeexplore.ieee.org/document/883925
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
http://lattes.cnpq.br/4127260763254001

Motivacao: Transformada de Distancia (TD) em GPU
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Fig. 1. Illustration of the structuring functions bg,, bg,, b, € bg,.
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1. TD(f) = Erosao( ... Erosdo(Erosao(f,b1) ,b2) ... bn)
2. Para cada PIXEL analisar os vizinhos, com pesos

=+ Distance Transform Separable by Mathematical Morphology in GPU, Leonardo Filipe, et al. CIARP, 2013, Qualis A3
=+ A Fast CUDA-based Implementation for the Euclidean Distance Transform, Leonardo Filipe, et al. HPCS, 2017, Qualis A4
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https://www.researchgate.net/publication/291575524_Distance_Transform_Separable_by_Mathematical_Morphology_in_GPU
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://ieeexplore.ieee.org/document/8035162
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Motivacdo: Classificacao em Analise de Imagem
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1. Analisar a estrutura celular para detectar Cancer
2. Criar um conjunto de medidas para cada célula
3. Melhor classificador SVM com medidas em grafos

=» Segmentation and Classification of Histological Images - Application of Graph Analysis and Machine
Learning Methods, SIBGRAPI, 2010, Qualis A3

= Medidas Usando Grafos dos K-Vizinhos em Imagens do Tecido Epitelial e Adiposo, CBEB, 2012 5
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https://ieeexplore.ieee.org/document/5720386
https://ieeexplore.ieee.org/document/5720386
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://www.researchgate.net/publication/368712991_Medidas_Usando_Grafos_dos_K-Vizinhos_em_Imagens_do_Tecido_Epitelial_e_Adiposo

Motivacdo: Analise de Imagem - Laringe do Porco

Figura 1: a) Pregas vocais com a maior abertura; b)
Pregas vocais no inicio da produgdo sonora.

= Sistema de Controle de Monitoramento de Robos com Aplicacao em Sistema Biomecanico para
Laringe, Guilherme Marques, Rafael Cuzziol, et al., CBEB, 2012, Qualis B4
=> Segmentacdo dos Movimentos da Laringe com Aplicacdes em Sistema Biomecanico, CBEB, 2012
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https://www.researchgate.net/publication/368713083_Sistema_de_Controle_de_Monitoramento_de_Robos_com_Aplicacao_em_Sistema_Biomecanico_para_Laringe
https://www.researchgate.net/publication/368713083_Sistema_de_Controle_de_Monitoramento_de_Robos_com_Aplicacao_em_Sistema_Biomecanico_para_Laringe
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://www.researchgate.net/publication/368713128_Segmentacao_dos_Movimentos_da_Laringe_com_Aplicacoes_em_Sistema_Biomecanico
http://www.youtube.com/watch?v=dCnInNXyrd8
http://www.youtube.com/watch?v=dCnInNXyrd8

Motivacao: Analise de Imagem - Testiculo de Camundongos

Figura 3. Tubulo hipoespermatogénico segmentado internamente.

NN

=> Segmentacdo de imagens de tubulos seminiferos no testiculo de camundongos, Glauber de Andrade,
et al., Infornor, 2012
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https://infonorchile2012.uta.cl/index8fc9.html

Motivacdo: Analise de Imagem - Mouse Ocular de Baixo Custo
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)
Figure 9. a) resultado da fungdo Canny b)resultado da fungdo Smooth c)imagem original com o circulo identificado em verde através da fungdo Hough

Circles.
DAY

=> Mouse Ocular para Pseudocoma de Baixo Custo, Rafael Cuzziol, et al., Infornor, 2012
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https://infonorchile2012.uta.cl/index8fc9.html

Motivacdo: Analise de Imagem - Veiculos Autbnomos
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Figure 10. Image with the robot in the road.

Figure 9. Graph with 4 nodes.

=> Image processing in unmanned vehicles: Identification of cases of a road to help vehicle
quidance, Henrique Yano, et al., WVC, 2013, Qualis B4



https://www.researchgate.net/publication/368707252_Image_processing_in_unmanned_vehicles_Identification_of_cases_of_a_road_to_help_vehicle_guidance
https://www.researchgate.net/publication/368707252_Image_processing_in_unmanned_vehicles_Identification_of_cases_of_a_road_to_help_vehicle_guidance
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://digitalcommons.cwu.edu/ijurca/vol9/iss1/2/

Motivacdo: Andlise de Imagem - Educacao (nova area)

Gabarito Prova
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= htip://mctest.ufabc.edu.br = >12 anos de pesquisa
=* Resumo: https://github.com/fzampirolli/mctest/tree/master/book
=+ MUITAS contribuicdes, ver Lattes e http://vision.ufabc.edu.br:8000



http://mctest.ufabc.edu.br/
https://github.com/fzampirolli/mctest/tree/master/book/
http://lattes.cnpq.br/4127260763254001
http://vision.ufabc.edu.br:8000/

Motivacdo: Anélise de Imagem - Educacao

Para cada PIXEL
analisar os vizinhos

ex.: preto=0 e
branco=255

correct questions 7
incorrect questions 2
test type 2

total points 9.5
number of proof 135

MCTest v1 - Matlab

=> Automatic Correction of Multiple-Choice Tests using Digital Cameras and
Image Processing, WVC, 2013, Qualis B4



https://www.researchgate.net/publication/360222832_Automatic_Correction_of_Multiple-Choice_Tests_using_Digital_Cameras_and_Image_Processing
https://www.researchgate.net/publication/360222832_Automatic_Correction_of_Multiple-Choice_Tests_using_Digital_Cameras_and_Image_Processing
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Motivacdo: Anélise de Imagem - Educacao

MCTEST
CORRECTOR

=

New Project
Load Project

About

Exit

m 1:28 PM

P ] & Q
FABC MCTest Corrector

R T _al94%@ 5:29 PM

Test Number: 1 / Type: O
Correct Questions:8

Wrong Questions:2

Invalid Questions:1

Final Score:9.0/11.0 (81.82 %)

Para cada PIXEL

analisar os vizinhos

ex.: preto=0 e
branco=255

MCTest v2 - Android

S

=* An Application for Automatic Multiple-Choice Test Grading on Android, RBIC, 2015, Qualis A4
=» Automatic Correction of Multiple-Choice Tests on Android Devices, Rodrigo China, et al.,, WVC,

2013, Qualis B4
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https://qualis.ic.ufmt.br/
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Fundamentos

Material retirado das notas de aula em Colab de
Processamento Digital de Imagens - turmas no
BCC e no POSCOMP.

e GDrive
e Artigo do EduComp, 2024
e https://qgithub.com/fzampirolli/morph

=* A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3.



https://drive.google.com/drive/folders/1DvWZsj5JsXHY2VT1Glexd0UTGSmWQ5UD
https://drive.google.com/drive/folders/1RxxBOMA3DgUK351scezXkNnyEAz6-sC8?usp=sharing
https://github.com/fzampirolli/morph
https://www.educompbrasil.org/simposio/2024/trabalhos/aceitos
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Fundamentos

morph.py

= class.03.ipynb

= class.04.ipynb !

~ class.05.ipynb
~ class.06.ipynb

O=Om OmOm O8O

Literate Programming
_
Jupyter
Google Colaborat
oogie Colaboratory .
Notebooks
i class.01.ipynb [= mmareaopen.ipynb = 0.index.ipynb
% class.02.ipynb = mmasf.ipynb  01.mmdbeef.ipynb

mmcdil.ipynb
mmgdist.ipynb
mminfrec.ipynb
mmsesum.ipynb

"~ 02.mmdarport.ipynb

~ 03.mmdarea.ipynb

=~ 04.mmdasp.ipynb

= 05.mmdlabeltext.ipynb

mmskelm.ipynb R e

mmwatershed.ipynb
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m

m

IN_COLAB
count_Images
__init__(self)
install(packages=['matplotlib’,'numpy','opencv-python'])
read(file)
color(img)
gray(img)
threshold(img, limiar=0)
show(*args)
readimg(h, w)
readimg?2()
randomimage(h, w, maxValue=9)
drawlmage(f)
drawlmagePIt(f)
drawlmageKernel(f,B,x,y)

71 methods

PE automatic assessment

thoodle
Virtual
Programming Lab

PC Console

@ python

=* A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3.



https://www.educompbrasil.org/simposio/2024/trabalhos/aceitos
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Fundamentos

# download morph.py from GitHub
# !'wget https://raw.githubusercontent.com/fzampirolli/morph/main/morph.py Y 50 100 150 200

from morph import *

mm.install()

img = mm.read('https://www.dropbox.com/s/ekjbzp14jt90bfq/00004 . jpg?dl=1")
img = img[25:120,30:285] # cropping the image - Figure 13-(a)

th = mm. threshold(mm.gray(img),30)

mm.show(img, th-mm.ero(th, np.ones((7,7), dtype='uint8'))) # Figure 13-(b)

0 50 100 150 200

=* A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3.
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https://www.educompbrasil.org/simposio/2024/trabalhos/aceitos
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

> . ~ ~
Fundamentos: Dilatacao e Erosao (Prova 1)

North lesser, where “-”

with its origin at its center.

ag = Northwest | a; = North | as = Northeast
a7 = West ap = (2,7) a3 = East
ag = Southwest | a5 = South | ay = Southeast
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It is possible to solve this problem using the dilation or erosion operators defined below:
dil(f, B)(z) = (f ® B)(z) = 6p(f)(z) = max{f(y) : y € B, NE}

ero(f, B)(z) = (f © B)(z) = e5(f)(z) = min{f(y) : y € B, NE}

Vz € E, f € K¥ or f € [0,k]%, k is a positive integer representing the maximum number of grayscale levels in the set [0, k] for
the digital image f defined over the domain E. Also, consider B C Z X Z as the structuring element (neighborhood/kernel),

1. An entry ag = (i,j) of a matrix is called North lesser if its value is lesser than the neighbouring ones positioned at
as, a1, az, as indicated in the table. See in figure an example matrix/image f with dimensions 9 x 17 and its corresponding
means “-1”, without considering the border elements.

® N O U A W N = O
~N

10

12

14

16

Figure 14: Question 1 on Exam 1 involves using adapted erosion or dilation.

S

=* A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3. 16


https://www.educompbrasil.org/simposio/2024/trabalhos/aceitos
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

.Fundamentos: Convolucao (Prova 1)

1. The convolution of an image f with a kernel b (bw X bh) is defined as follows:

bw—1bh—1

(F*b)legl= 3 3 flo+m—bw//2,y+n—bh//2b[m,n]

m=0 n=0

Calculate the convolution using cv2.medianBlur(f, 5) (b has dimensions 5 x 5), as shown in the example below:

Note: The 2D dimensions of f change in each test case. The left side shows the input image, and the right side shows the
output image.

O35 58 7 7 B5EN5E 7 FSHESEEEEEEE 043038 5§ 5 5 5 5 5 5 133 B
7 T 3 3 3 N 3 3| 7 SENEN 5 5 385 5 5 FIUN3AE
245 7 EE3S 5 B33 5 BN 7 3 243383 33 333 g d 33 .
SN 7 BSE 7 7 FSEESE 7 ESEEOUEEEEEEESS 5 B3RS 33 3R 333 5 B33
4{/3EN 5 RIS 3S 5 838 7 |5 7 [N 445 5 ESEESENSEEIENIENI RN 51 FSEE S
7 7 B 7 EEESE5 5S35 7 P50 3033333333 330 3
645 5 IS 3F 5 7 7 33 ST 64i3RE303 3 33 333 d 3 30 .
330 7 33 7 N 3N 5 5 5§ 3 3 33 303 3 3 3 3 B
s4{il 3 3 BTN 3 Bl 5 BUSNE 3 7 | 8 {E3NN 3RS N3 NS A RN 3N 3 AR I NS 33 RS
5 53 5 3 5 Eg3 7 My 5 3§ 33NN 3EN 33 3 3RS T3 3N 5 5
10 i35 7 ESEENEN 55 SN 7 F5005 05 1045 5 '3 3 373 SIEEIENIE 3 3 5 5
7 7 PS5 SN 7 5 NI 7 5 75 5 513 3 BN 3 3 5 5
o 2 4 6 8 10 1 o 2 4 6 8 10 12

Figure 16: Question 2 on Exam 1 involves using the cv2.medianBlur() filter.

=+ A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3.
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https://www.educompbrasil.org/simposio/2024/trabalhos/aceitos
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

» A
Fundamentos: Transforma de Distancia (Prova 1)

1. Implement the 1D Distance Transform (DT) using successive erosions, considering erosion defined as:

ero(f,b)(z) = (f ©b)(2) = &(f)(z) = min{f(y) — b(z —y) : y € B, N E}

where z € E C Z, f € K® or f € [0,k|%, k is a positive integer representing the grayscale levels of the digital image with
domain E. Also, consider b € Z® and B C Z, as the structuring function (neighborhood/kernel), with its center being the
origin (in this example, the image f has 51 pixels). Implement the following DT algorithm, as shown in the example below:

DT : KE x 7B — KE
DT(f,b)=g

g=1

1 =0;

Vg # es(9)

g=c¢s(9);
i+ +;

Example inputs (b and f):

-4 -3-20-2-3 -4
990099999999999099999999999099999999999909999990999
Example of the corresponding output (DT'(f,b)):

320023467876432023467876432023467887643202344320234

Figure 17: Question 3 on Exam 1 for 1D Distance Transform (DT) using successive erosions

=* A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3.
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https://www.educompbrasil.org/simposio/2024/trabalhos/aceitos
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

’Fundamentos: Segmentacao de Objetos (Prova 2/Rec)

1. Considere a imagem deste link: https://www.dropbox.com/s/13n8hins5jotkna/00004. jpg?dl=1
Considere bounding bozes deste link: https://www.dropbox.com/s/vcgbvxocjrkohbd/00004. txt?dl=1

Leia atentamente as instrugées no inicio desta atividade. Serdo avaliadas as suas competéncias e habilidades em Proces-
samento Digital de Imagens em tentar segmentar a imagem desse link. Nao recortar manualmente a imagem para tentar
facilitar a segmentagao. Pede-se:(1) Incluir no interior do boundbor de cada objeto a drea (mimero de pixels) e escrever
o tipo do objeto, conforme conjunto obj no cédigo abaixo. Sugestao: utilizar a fungdo cv2.findContours apds alguns
pré-processamentos; (2) Definir a acuricia do seu método de segmentagéo — validar cada objeto segmentado verificando se o
centro de massa detectado pertence a algum boundboz do arquivo TXT; As atividades (1) e (2) devem ser salvas no arquivo
*.ipynb e enviar na atividade Prova Rec - Partes 1 e 2 (IPYNB); e (3) Adaptar o seu cédigo seguindo as instrugdes
da atividade Prova Rec - Parte 3 (VPL) no Moodle, que 1& dois arquivos, uma imagem e um TXT e imprime a classe e
o centro de massa de cada objeto detectado, como o exemplo a seguir:

Exemplo de Entradas:

00004. jpg
00004 . txt

Exemplo de Saidas:
0 234 552

4 123 33
1 98 124

http://mctest.ufabc.edu.br/topic/question/2446/update/ (ACESSO RESTRITO

=+ A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3. i



https://www.educompbrasil.org/simposio/2024/trabalhos/aceitos
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
http://mctest.ufabc.edu.br/topic/question/2446/update/

Fundamentos: Segmentacao de Objetos (Prova 2)

objects=['Triangle’, 'Square’, 'Pentagon’, 'Hexagon', 'Heptagon', 'Circle’, 'Ellipse’, 'Star’, 'Cross']

) 0.2895 0.2007 0.3750 0.2862
0 0.0938 0.6678 0.1595 0.7336
) 0.4934 0.3076 0.5954 0.4095
1 0.0543 0.0872 0.1595 0.1924
1 0.3421 ©0.7911 0.4079 ©.8569
1 0.2664 0.4424 0.3322 0.5082
2 0.4211 0.6661 0.5263 0.7714
2 0.5757 0.4688 0.6678 0.5609
2 0.0938 0.8355 0.2122 0.9539
3 0.7533 0.3717 0.8388 0.4572
3 0.5000 0.1316 0.5921 0.2237
3 0.5970 ©0.7319 0.7089 0.8438
4 0.6020 0.2253 0.7237 0.3470
4 0.3010 0.5543 0.4293 0.6826
4 0.8454 0.8553 0.9276 0.9375
5 0.8421 0.5197 0.9309 0.6086
5 0.6924 ©0.0839 0.7615 0.1530
5 0.8257 ©.1316 0.9539 0.2599
6 0.7171 0.6414 0.8355 0.7599
6 0.3980 0.4326 0.5099 0.5444
6 0.0641 0.4786 0.1924 0.6069
7 0.2253 0.0345 0.3536 0.1628
7 0.0658 0.2648 0.1941 0.3931
7 0.3273 0.3076 0.4556 0.4359
8 0.1809 0.6974 0.3092 0.8257
8 0.5000 ©.8224 0.6283 0.9507
8 0.3586 0.0378 0.4868 0.1661
NN = =
https://www.dropbox.com/s/ekjbzp14jt90bfa/00004.jpg https://www.dropbox.com/s/s5z2muo0bx4calx/00004. .txt

=* A Practical Digital Image Processing Course with morph.py, EduComp, 2024, Qualis B3.
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.Fundamentos: Segmentacao de Objetos (Prova 2/Rec)

| BLista de arquivos

vpl_run.sh
vpl_debug.sh
vpl_evaluate.sh
vpl_evaluate.cases

Arquivos gerados
pelo MCTest

linker.json
students_variations.csv

Atividade VPL no
Moodle: Arquivos
necessarios para a
correcao automatica

vpl_execution.sh
espalhador.py
interpreter.py
linker_script.sh
vpl_evaluate.cpp
vpl_main.py
vpl_mctest.py
vpl_utils.py
README.txt
_morph.py
00007.jpg
00007.txt

00011.jpg
00011 txi

vpl_main_CheckSegmentedImage.py I

I

Arquivo para verificar a
acurdcia da solucdo do
aluno

00000.)pg
00000.txt
00001.jpg
00001.txt
00004.jpg
00004.txt
00005.jpg
00005.txt
00013.jpg
00013.txt
00017.jpg
00017.txt
00018.jpg
00018.txt

J i{lhnkenjsontEI‘

e {
2~
3v
4
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6-

"variations": [

{
"variant": "1",
"questions": [
{
"key": "2446",
"number": "1",
“File": "Q1",
"weight": "1",
"language": [
“all”
1,
"skills": ["CheckSegmentedImage"],
"description": [],
"cases": [
&
"case": "test_1",
"input": [
"Q0007 . jpg\ndRRO7 . txt\n"
1,
"output": [
]
}’
t
"case": "test_2",
"input": [
"Q0004 . jpg\n00VV4 . txt\n"
1
"output": [
]
¥
]
}
]
},
{

"variant": "2",




Fundamentos: Segmentacao de Objetos (Prova 2/Rec)

import pandas as pd
import numpy as np
import cv2

from _morph import *

# ler imagem e gabarito

# exemplo: 00003.jpg e 00003.txt
pathl, pathl_txt = input(), inputQ)
# print(pathl,pathl_txt)

# classes: 0, 1, 2, 3, 4
obj=['U","F',"A",'B","C"]
#print(obj)

df = pd.read_csv(pathl_txt, sep="\t', header=None)
matriz = df.to_numpy()

img = mm.read(pathl)

imgl = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
img2=cv2.bitwise_and(np.array(imgl>30)*1, np.array(imgl<250)*1)
img2 = img2.astype('uint8')

img3 = mm.clohole(img2)

img4 = mm.areaopen(img3,100)

img4 = mm.open(np.array(img4>0,dtype="uint8'))

cont, _ = cv2.findContours(img4.copy(), cv2.RETR_LIST, cv2.CHAIN_APPROX_SIMPLE)
for k,c in enumerate(cont):

area = int(cv2.contourArea(c))

if area < 100: continue # elimina ruidos

X,Y,W,h = cv2.boundingRect(c)

centro = (x+w//4, y+h//2-5)

approx = cv2.approxPolyDP(c,@.04 * cv2.arcLength(c, True), True)

if (lenCapprox) == 4):
print(3,centro[@],centro[1])

elif (len(approx) == 5):
print(2,centro[@], centro[l])

elif (lenCapprox) == 5
print(@,centro[@],centro[1])

elif (lenCapprox) s
print(1l,centro[@],centro[1])

elif (len(approx) == 8):
print(4,centro[0@],centro[1])
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Figure 14-1. Local receptive fields in the visual cortex
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Figure 14-2. CNN layers with rectangular local receptive fields

> https://qgithub.com/ageron/handson-mi2
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Equation 14-1. Computing the output of a neuron in a convolutional layer

F5-1 fo-1 fa-1

i/ =ixs,+u

Input layer

Z,"j,k=bk+ Z Z Z

Xy oW with
u=0 v=0 K=0 LI K T Kk

-,_u
j=jxs,+v

Figure 14-6. Convolution layers with multiple feature maps, and images with three color

channels

> https://qgithub.com/ageron/handson-mi2
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Fundamentos: Redes Neurais - Classificacao

e Criar pastas com imagens de cada classe
o Found 23410 files belonging to 2 classes.
o Using 18728 files for training.
o Using 4682 files for validation.

e Aprendizado por transferéncia
o InceptionV3(weights='imagenet' include_top=False)
o imagenet - 14 milhdes de imagens em 20.000 classes

=+ https://colab.research.google.com/drive/12eAds1Q2emiHgfcvacy3CPgPIPEpReFo
=+ https://colab.research.google.com/drive/1aQulcc40670QfN8vzmit3nJWzQU gsr2 (aprend. por transferéncia)
“



https://colab.research.google.com/drive/12eAds1Q2emiHgfcvacy3CPgPlPEpReFo
https://colab.research.google.com/drive/1aOu1cc4O67OQfN8vzmit3nJWzQU_qsr2#scrollTo=0D9hJr8WTEaQ

Fundamentos: Redes Neurais - Classificacao

© 1 import keras
2 image_size = (180, 180)
3 img = keras.preprocessing.image.load_img('test/Dog/1000.jpg', target_size=image_size)
4 preds = predict(model, img)
5 plot_preds(np.asarray(img), preds)
6 print(xpreds)
= 111 1 - @s 97ms/step

0.010078295 0.9899216

/?/

e colab1: This image is 85.45% cat and 14.55% dog.
e colab2: Aprendizado por transferéncia (98.99% dog)

0.0 0.2 0.4 0.6 0.8 1.0
Probability

=% https://colab.research.google.com/drive/12eAds1Q2emiHgfcvacy3CPgPIPEpReFo (colab1)
=* https://colab.research.google.com/drive/1aQuilcc40670QfN8vzmit3nJWzQU gsr2 (aprend. por transferéncia)


https://colab.research.google.com/drive/12eAds1Q2emiHgfcvacy3CPgPlPEpReFo
https://colab.research.google.com/drive/1aOu1cc4O67OQfN8vzmit3nJWzQU_qsr2#scrollTo=0D9hJr8WTEaQ

'Fundamentos: Redes Neurais - Classificacao

= Teachable Machine

Export your model to use it in projects.

AL Training Tensorflow.js () Tensorflow () Tensorflow Lite (0
12 Image Samples Model Trained Code snippets to use your model:

Keras OpenCV Keras

N
% \
1+ A Y B\
O S . . \ Advanced A
Webcam Upload g - \

\
".&‘ Epochs: 50 B @
\

. > i
B/ ; / Batchsize: 16 [ @

from keras.models import load_model # TensorFlow is required for Ker:

from PIL import Image, ImageOps # Install pillow instead of PIL
import numpy as np

# Disable scientific notation for clarity

/ np.set_printoptions(suppress=True)
11 Image Samples 4 " .
Learning Rate: # Load the model
O 2 0,001 B @ model = load_model("keras_Model.h5", compile=False)
Webcam Upload
# Load the labels
Reset Defaults 0 class_names = open("labels.txt", "r").readlines()
c- - - - - - """ """">"-""">""""—" "/ /T /7 ~ :
| Fde hetasd ml # Create the array of the right shape to feed into the keras model
| Add a class

# The 'length' or number of images you can put into the array is
# determined by the first position in the shape tuple, in this case 1

——
I N ——
) SSeeeeeecs—

- https.//teachablemachine.withgoogle.com/train/image
-+ https://colab.research.google.com/drive/1PfxmdVt1izyXdBtIXwE-OpA-tEC1hPs0



https://teachablemachine.withgoogle.com/train/image
https://colab.research.google.com/drive/1PfxmdVt1lzyXdBtIXwE-OpA-tEC1hPs0

Fundamentos: Redes Neurais - Segmentacao METRICS:

e True Positives:56
64 64 e False Positives:1
128 64 64 2 e False Negatives:3
e Accuracy:0.93

input — e Precision:0.98
el | ™1™ |* segmentation ® Recall:0.949
o o map e F1:0.9655

input

ij"[ =» conv 3x3, ReLU

copy and crop

"D"D g [_-P{_I-»—I § max pool 2x2

SIRY 4 up-conv 2x2
|abe| E"[:I’: =» conv 1x1

pasta com 20 predicoes

=> https://colab.research.goodgle.com/drive/1u-QvyGAZJFdQuIZhIB-urVByNtPIE2Sy
=+ [ref] U-Net: Convolutional Networks for Biomedical Image Segmentation, 2015 28



https://colab.research.google.com/drive/1u-QvyGAZJFdQuIZhlB-urVByNtPIE2Sy
https://link.springer.com/chapter/10.1007/978-3-319-24574-4_28
https://drive.google.com/open?id=11kAf_3mrHtX8wFqnAN2Eq6MU1GmbH0GN

Fundamentos: Redes Neurais - Deteccao - Yolov8

B c > S 4
@ -
~ BB runs
v BB detect
~ [ predict
B dog.jpeg
B dog.jpeg
. yolov8n.pt

v
Os

1 %cd {HOME} TV o B 0@

2 l!yolo task=detect mode=predict model=yolov8n.pt conf=0.25 source='https://media.roboflow.com/notebooks/examples/dog.jpeg' save=True
T

/content

Downloading https://github.com/ultralytics/assets/releases/download/v0.0.0/yolov8n.pt to 'yolov8n.pt'...
100% 6.23M/6.23M [00:00<00:00, 82.8MB/s]

Ultralytics YOLOv8.0.196 % Python-3.10.12 torch-2.2.1+cul2l CUDA:@ (Tesla T4, 15102MiB)

YOLOv8n summary (fused): 168 layers, 3151904 parameters, @ gradients, 8.7 GFLOPs

Downloading https://media.roboflow.com/notebooks/examples/dog.jpeg to 'dog.jpeg'...

100% 104k/104k [00:00<00:00, 113MB/s]

WARNING A NMS time limit 0.550s exceeded

image 1/1 /content/dog.jpeg: 640x384 1 person, 1 car, 1 dog, 93.5ms

Speed: 12.6ms preprocess, 93.5ms inference, 711.9ms postprocess per image at shape (1, 3, 640, 384)
Results saved to runs/detect/predict

Learn more at https://docs.ultralytics.com/modes/predict

1 %cd {HOME}
2 Image(filename='runs/detect/predict/dog.jpeg', height=500)

/content



https://colab.research.google.com/github/roboflow-ai/notebooks/blob/main/notebooks/train-yolov8-object-detection-on-custom-dataset.ipynb

Fundamentos: Redes Neurais - Deteccao - roboflow.com

MCTEST > [Z] ANNOTATE
test001.png

@ Annotations

Annots Group: -blocks-questions-marked-
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e Move This Image To Train

e Move This Image To Valid
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@ roboflow
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'Fundamentos: Redes Neurais - Deteccao - Treinamento

from roboflow import Roboflow

Roboflow "QATxmGIAT14QkVynr6P3"
"mctest" "mctest"
"yolov8"

'"'" Executar no terminal:

yolo task=detect mode=train model=yolov8s.pt data=MCTest-3/data.yaml epochs=25 imgsz=800 plots=True

o X

T (st Pasta pessoal / Downloads / runs / detect / train5 H Q = | v

g | : '
— “I
YAAMI | | :
weights args.yaml confusion_matrix. confusion_matrix_ F1_curve.png
png normalized.png

= SBREEA [
R_curve.png results.csv results.png train_batch0.jpg train_batch1.jpg

_batch2.jpg ‘E}ain_batcm 5.jpg

train_batch17.jpg val_batcho_labels. val_batcho_pred.jpg
jrg

train_batch16.jpg



'Fundamentos: Redes Neurais - Deteccao - Predicao

from ultralytics import YOLO
#model = YOLO('yolov8n.pt')
YOLO ('runs/detect/train5/weights/best.pt

'test006.png'

0.33 T Universidade Federal do ABC ] E
q Escola Preparatéria
True (A) Disciplina: PROVA DE SELECAO DE 2020
UFABC Turma: S311-2 Sala: 311-2
Exame: Processo Seletivo EP Data: 16-02-2020
Ass.: L.J
Estudan

@.@-@.@. . It
.E]..-... m' k.0.73nark 0,6
@llll mar!s..,Q.?

K ﬁrﬂ?—i} Hr'% 8&.

Instrugoes:
(a) Confira o ntimero de sen RG em l!)/l{.-'\:




Redes Neurais: Analise de Texto - Educacdao em Computacao

Rotulo: A Rétulo: A Rétulo: D/F ?
soma = 0 soma = 0 nl = int (input())
for i in range(5): i=20 n2 = int (input())
soma += int (input ()) while 1 < 5: n3 = int (input ())
soma += int (input()) n4 = int (input())
media = soma / 5 i +=1 n5 = int (input())
media = soma / 5 media = (nl+n2+n3+n4+n5)/5
1. Criar um dataset com muitos coédigos rotulados.

2. Treinar uma rede: para cada palavra (TOKEN) analisar a
frequéncia com palavras vizinhas.
3. Fazer predicdes em novos codigos de alunos.

=> Convolutional Neural Network applied to Code Assignment Grading, Fabio Rezende, et al.
CSEDU, 2019, Qualis A3. = 75% de acuracia
= htips://www.tensorflow.org/text/tutorials/word2vec

34

e


https://www.scitepress.org/Papers/2019/77110/77110.pdf
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://www.tensorflow.org/text/tutorials/word2vec

’Redes Neurais: Segmentacao da Face - Quiz Moodle

Pré-processamento

Rede pré-treinada

Figura 3. Processo de cadastro facial: Primeiramente, apos a captacao da ima
gem facial, um pré-processamento é feito para detectar os pixels de referéncia
dos olhos, nariz e borda da boca a fim de alinhar a face por meio de rotacadoe
translacgao (caso a face esteja de lado). Feito o alinhamento, é realizado o recorte
na regido de interesse e, em seguida, aplicado a DCNN ResNet-34 na imagem
para gerar 128 caracteristicas da face. SISy

=> Reconhecimento facial para validacdo de usuario durante um questionario no Moodle,
Daniel Silva, et al. Apps.edu (WCBIE), 2020, menc¢do honrosa, Qualis B3.
=> Face Verification Experiments on Moodle Quiz. Daniel Silva, et al. LACLO, 2021, Qualis B3.



https://sol.sbc.org.br/index.php/cbie_estendido/article/view/13036
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://ieeexplore.ieee.org/document/9725159
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

’Redes Neurais: Segmentacao da Face - Quiz Moodle

-

-

0,225458 - 0,924451

E> Pre- :> ResNet-34 ¢>
processamento

Foto de cadastro

Pré- |:> ResNet-34 E>
processamento

Figura 4. Processo de verificacao facial: Este processo analisa a similaridade
entre as duas imagens, foto de cadastro e foto de verificacao. A verificacao é
feita através da distancia euclidiana normalizada entre os dois vetores de carac-
teristicas gerados pela ResNet-34 a partir das imagens captadas. Se a distancia
for menor que o limiar 0,60, é verdade que refere-se a mesma \Qessoa.

NNSSS S S-Sy

Reconhecimento facial para validacdo de usudrio durante um guestiondrio no Moodle,
Daniel Silva, et al. Apps.edu (WCBIE), 2020, mencado honrosa, Qualis B3.

Face Verification Experiments on Moodle Quiz. Daniel Silva, et al. LACLO, 2021, Qualis B3.

36


https://sol.sbc.org.br/index.php/cbie_estendido/article/view/13036
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://ieeexplore.ieee.org/document/9725159
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

’Redes Neurais: Segmentacao da Face - Quiz Moodle

CRL N B BB BB N N BN

5 Analise de
2 Componentes
s Principais (ACP)

L N NN
~
]

B

reducdo de dimensionalidade ACP.

=> Reconhecimento facial para validacdo de usuario durante um questionario no Moodle,
Daniel Silva, et al. Apps.edu (WCBIE), 2020, menc¢do honrosa, Qualis B3.

- Face Verification Experiments on Moodle Quiz. Daniel Silva, et al. LACLO, 2021, Qualis B3, —


https://sol.sbc.org.br/index.php/cbie_estendido/article/view/13036
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://ieeexplore.ieee.org/document/9725159
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

> X n
Redes Neurais: Cancer de Mama

Flatten
&
Dropout
20%

1x2048 1x1

‘ — 4,
Normalize| ‘ Stride 2x2 . Stride 2x2 ‘ Stride 2x2 ‘ Stride 2x2 Il Stride 2x2 Stride 2x2
conv5x5 Conv5x5 Conv3x3 Conv3ix3 Conv3x3 Conv2x2
2X 2X 3x 3x 4x 5x
6;(11;;6743;3 68 x 68 x 32 34x34x64 17 x17x 128 9 x 9 x256 5x5x 256 3x3x512
ing 2px
IMuItipIy IMultipIy IMuItipIy IMuItipIy IMuItipIy IMuItipIy
/ n1 n1 n1 n1 n1 n1
PR n2 n2 n2 n2 n2 n2
ES n3 n3 n3 n3 n3 n3
HER2 I ' ' Z
n32 né4 n256 nz-se nS12
Qx3 1% 32 1x64 1x128 1x 256 1x 256 1x512

As imagens e os dados clinicos sdo inseridos em dois modelos diferentes. A multiplicacdo de cada neurénio da primeira

camada do MLP com cada mapa de caracteristicas da primeira camada CNN, e assim por diante para cada camada.

=* Analysis of Neoadjuvant Treatment Response in Breast Cancer Using Deep Networks,
Kleber Pires, et al., SIBGRAPI, 2023, Qualis A3.
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https://ieeexplore.ieee.org/abstract/document/10347154
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

> X n
Redes Neurais: Cancer de Mama

Model AUC | SE SP | BACC
Proposed - Receptors + Post 044 | 044 | 0.62 53%
Ravichandran et al. [8] 0.50 | 0.83 | 0.16 50%
Proposed + Radiomics + Post 0.55 | 049 | 0.50 50%
Ha et al. [9] 0.56 | 044 | 0.69 56%
Duanmu et al. [10] 0.60 | 0.38 | 0.69 54%
Proposed + Receptors + Post 0.64 | 044 | 0.70 57%
ResNet50 [23] 0.64 | 0.55 | 0.54 58%
InceptionResNetV2 [24] 0.68 0.00 | 0.50 50%
MobileNetV2 [25] 0.68 | 0.22 | 0.90 56%
VGG16 [22] 0.68 | 033 | 033 58%
Cain et al. SVM [11] 072 | 094 | 047 70%
Proposed + Receptors + Post + Pre | 0.75 | 0.66 | 0.68 67%
0.82 | 0.55 | 0.83 70%

' \\\ Proposed + Receptors + Pre

Selecao de 300 imagens de dataset publico (Duke Breast Cancer MRI)

39



Aprendizado de Maquina: Analise de Imagens aplicadas ao TEA

e WebGazer + Flask + Sklearn

e Dataset publico com Mapas Focal
e Melhor classificador SVC

(d)

Two Best and Two Worst Focal Maps of Children Focal Maps of Chiidren
Images of Dataset: with ASD: without ASD:

s

-

(a) 267 b) ©

W
=* LookASD — Intelligent System to Assist Healthcare Professionals in Decision-Making About

Children with ASD, Jarriv Reginaldo, et al. ENIAC, 2023, Qualis B4 40



https://sol.sbc.org.br/index.php/eniac/article/view/25694
https://sol.sbc.org.br/index.php/eniac/article/view/25694
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Redes Neurais: Analise de Video - Automacao Agricola

Projeto: Rota 2030 - Linha V - 2022-2024

Desenvolvimento de Sistema de Seqguranca para
Veiculo Autonomo em Aplicacdao Agricola

ICTs Participantes:
UFABC, POLI USP, FATEC Santo André

Empresas Participantes:
Mercedes Benz do Brasil (MBB), Bosch, Grunner

41


https://sites.google.com/view/offroad-autonomous/home
https://sites.google.com/view/offroad-autonomous/home

Redes Neurais: Analise de Video - Automacao Agricola

artigo area ano base sensores biblioteca/arquitetura solucao citacdes

[17] vC 2012 ELSEVIER camera MATLAB navegacgdo (trajeto) 191
[18] vC 2014 SPRINGER camera transformada Hough navegagao (trajeto) 8

[20] vC 2014 IEEE camera + imu OpenCV navegacgao (trajeto) 106
[22] VvC 2014 MDPI camera + gps + imu NI LabView navegacao e detec¢ao 59
[23] vC 2015 ELSEVIER camera MATLAB navegagao (trajeto) 100
[24] vC 2016 ELSEVIER camera MATLAB segmentagao e detec¢ao 17
[25] VvC 2016 ELSEVIER ccd filtro Bayer GR MATLAB segmentagdo e deteccao 36
[26] vC 2017 1IEEE camera + outros MATLAB navegacdo (mapa) 51
[28] vVC 2018 ELSEVIER camera LabView (NI) navegagao (trajeto) 95
[30] vC 2018 ELSEVIER camera binocular transformada Census navegagao (trajeto) 46
[31] VC 2018 MDPI camera MATLAB deteccdo 20
[32] vC 2019 ACM camera binocular IR OpenCV detecgdo 1

[33] VvC 2020 IEEE cameras + LIDAR c6digo préprio navegagao (trajeto) 15
[34] vC 2020 1IEEE camera ORB-SLAM?2 navegacao (mapa) 38
[35] vVC 2020 IEEE camera Opencv detecgdo 1

[36] VvC 2021 ELSEVIER camera + outros filtro Gabor e K-means navegagao (trajeto) 23
[37] vC 2021 ELSEVIER camera ToF cédigo préprio navegagdo (trajeto) 29
[38] AM 2012 MDPI camera estéreo codigo préprio classificagao 74
[39] AM 2014 IEEE cam. estéreo + scanner laser ROS detecgdo 31
[40] AM 2014 IEEE camera multiespectral codigo proprio classificagao 167
[43] AM 2015 IEEE camera estéreo OpenCV SVM navegagao (trajeto) 22
[45] AM 2021 IEEE camera OpenVSLAM navegacao (mapa) 16
[46] RN 2018 ELSEVIER camera algoritmo MEC-ELM deteccdo e classificagdo 26
47 CNN| 2016 MDPI cameras AlexNet + TL deteccdo e classificagdo 72
48 CNN 2016 MDPI camera estéreo + outros MATLAB + CNN modificada detecg¢@ao 145
49 CNN| 2019 MDPI kinect-v2 DaSNet (Deep CNN) segmentagdo e detec¢ao 82
[50] CNN| 2020 MDPI camera TensorRT deteccao e classificagdo 64
[51] CNN 2020 IEEE camera SegNet segmentagdo 1

[52] CNN| 2020 MDPI camera RGB-D mobile-DaSNet + TL segmentagdo e deteccao 77
[54] CNN 2021 SPRINGER ced ResNet101 navegacgao (trajeto) 14
[55] CNN 2021 MDPI camera RGB-D DeepLabV3+ navegacio (obsticulos) 25
[56 CNN 2021 MDPI cam. 3D, NIR, térmica CNNs segmentagao e detecg¢dao 25
[58 CNN 2022 ELSEVIER camera ResNet50 + TL estimativas de produgao 7

[59] CNN 2022 ELSEVIER camera tensorflow MobileNet classificagao 8

[60] CNN 2022 MDPI camera Autoencoders VGG19 detecgdo S

e Periodo: 2012-2022
e Artigos recentes usam
CNN

=» Revisdo Sistematica de
Visdao Computacional
para Veiculos
Auténomos Agricolas,
Renato Avila, et al.
INDUSCON, 2023, Qualis

i 2



https://ieeexplore.ieee.org/document/10374618
https://ieeexplore.ieee.org/document/10374618
https://ieeexplore.ieee.org/document/10374618
https://ieeexplore.ieee.org/document/10374618
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/
https://ppgcc.github.io/discentesPPGCC/pt-BR/qualis/

Redes Neurais: Analise de Video - Automacao Agricola

11.19 255 393 157 111 0.86 motorbike
11.16 947 362 45 134 0.89 person Alerta Nivel 3
11.16 308 336 36 77 0.63 person Alerta Nivel 3
11.16 © 494 298 337 ©.99 car
11.16 409 310 90 84 0©.97 car
11.16 475 3062 49 55 ©.77 car
11.16 577 259 32 26 ©.71 car
11.16 615 264 24 30 ©.69 car
11.16 665 268 36 30 0.67 car
11.16 715 295 68 52 ©.67 car
11.16 496 281 52 38 ©.65 car
11.16 210 422 178 100 ©.77 motorbike
11.08 990 376 560 146 0.96 person Alerta Nivel 3
11.08 395 318 95 80 ©.95 car
11.08 3 535 243 411 .93 car
11.08 668 269 39 28 .81 car
11.08 717 297 71 S3 .78 car
11.08 461 302 59 56 .76 car
11.08 615 267 25 25 .67 car
11.08 493 282 55 36 .62 car
11.08 175 428 191 124 ©.75 motorbike
10.32 1034 393 60 167 ©.93 person Alerta Nivel 4
10.32 244 352 42 89 .61 person Alerta Nivel 3
10.32 379 321 96 89 .98 car
10.32 717 298 81 57 .95 car
10.32 © 554 196 397 .91 car
10.32 669 269 39 28 .86 car
10.32 610 266 29 24 .82 car
10.32 474 283 55 31 .81 car
10.32 450 307 48 65 .77 car
10.32 125 467 205 131 0.68 motorbike
11.14 1091 429 70 191 0.91 person Alerta Nivel 4
11.14 363 326 114 93 0.98 car
11.14 720 302 84 58 0.96 car
11.14 436 308 66 70 0.9 car
11.14 © 616 144 344 ©.85 car
o
)

11.14 466 282 62 33 .85 car
11.14 669 269 41 29 .82 car

N
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TABLE II
THIS TABLE PRESENTS RESULTS OBTAINED IN THE DESKTOP 19 RTX

TABLE 1
THIS TABLE PRESENTS THE FPS VALUES, TOTAL TIME, AND AVERAGE

SCORE (IN PERCENTAGE) FOR THREE CLASSES OF INTEREST.

3060 T1, FOR OPENCV AND PYTORCH LIBRARIES.

Net Avg FPS | Time(s) Avg Score(%) Net | Avg FPS | Time(s) Avg Score(%)
person | car | truck person | car | truck
OpenCV: Opencv:
YoloV3 571 4324.8 0.81 0.83 | 0.79 Yolo V3 232 1062.0 081 | 0.83 | 0.79
YoloV4 11.10 22272 0.77 0.84 0.80 Yolo V4 67.4 366.9 0.77 084 | 0.80
YoloV5 11.10 2226.4 0.67 074 | 0.72 Yolo V5 207 832.8 067 | 074 | 072
Pytorch: PyTorch:
YoloV5 15.89 1556.1 0.66 0.72 | 0.68 Yolo V5 81.79 302.4 0.66 0.72 | 0.68
YoloV8 17.92 1379.9 0.66 0.73 0.70 Yolo V8 8427 2935 0.66 073 | 0.70
NS
Jetson Inference:
SSDMobilenetV1 33.54 7374 0.62 | 0.71 | 0.66 e conjunto de dados pré-treinado COCO
SSDMobilenetV2 48.41 510.9 0.64 0.69 0.71 o 80 classes na rede Yolo
SSDInceptionV2 32,17 768.8 0.62 0.71. ] 032

o 91 classes na rede SSD
N
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