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No minimo 20 imagens para cada classe
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Treinar o modelo

\4

Tensorflow




Treinamento

https://github.com/tensorflow/hub/raw/master/examples/image r
etraining/retrain.py

Teste

https://github.com/tensorflow/tensorflow/raw/master/tensorflow/
examples/label _image/label image.py



Classificar as arvores

oiti: 0.02

g sibipiruna; 0.04
Ln Modelo mangueira: 0.01
‘ o coqueiro: 0.93




Coqueiro: 70,11%
Mangueira: 15,37%

Sibipiruna: 14,20%

QOiti: 0,29%

Mangueira: 99,65%
Oiti: 0,19%

Sibipiruna: 0,09%

Coqueiro: 0,05%



Sibipiruna: 99,73%
Coqueiro: 0,17%

QOiti: 0,059%

Mangueira: 0,031%

Mangueira: 78,48
Oiti: 21,11%

Sibipiruna: 0,29%

Coqueiro: 0,11%



Deteccao de objetos




Instalacao




ANACONDA

conda create -n nome seu ambiente python=3.6
conda activate nome seu ambiente



CPU

conda install tensorflow

GPU

= GPU compativel

= Drivers hecessarios

conda install tensorflow-gpu



CPU

conda install tensorflow

GPU

= GPU compativel 3

= Drivers necessarios Google Cloud

conda install tensorflow-gpu



Pacotes necessarios

conda install pillow 1xml jupyter matplotlib
opencv contextlib2 Cython pandas



Pacotes necessarios

conda install pillow 1xml jupyter matplotlib
opencv contextlib2 Cython pandas

Testar a instalacao

python

import tensorflow as tf

hello = tf.constant('Hello, TensorFlow!"')
sess = tf.Session()
print(sess.run(hello))



https://github.com/tensorflow/models/

Models and examples built with TensorFlow

D 3,236 commits

Branch: master = New pull request

¥ 55 branches @ 10 releases 22 476 contributors &z Apache-2.0

i‘ pkulzc and jchl Merged commit includes the following changes: (#6315)

i official

B research

M samples

B tutorials

E .gitignore

E) .gitmodules

E) AUTHORS

E) CODEOWNERS

El CONTRIBUTING.md

No checkpointing only if multi worker strategy. (#6322)
Merged commit includes the following changes: (#6315)
Fix #5814

update the calculation of num_batches_per_epoch

Add gitignore entries for word-embedding tutorial training data files (...

Move the research models into a research subfolder (#2430)
Spatial Transformer model
Fix dependency issues (#5815)

Fixing small typo

Find File Clone or download ~

Latest commit 558488 3 days ago

3 days ago

3 days ago

3 months ago
4 months ago
17 days ago

2 years ago

3 years ago

3 months ago

2 years ago

—_—



= Setar variaveis de ambiente
" Baixar e compilar a biblioteca protobuf
= Setar PATH do python



Rodar os testes

python object detection/builders/model builder_ test.py






Treinamento




No minimo 100 imagens para cada objeto




» workspace
> images
90% »train
10% »test  —
» annotations _
» pre-trained-model ,f ~ J_kagfy.;
» training n L
» exported-models
» tests
»>images

>»results
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> A | Box Labels
VI {j Edit Label
Open ] difficult
74 [] use default label [:]
Open Dir
- tree
V tree
. tree
Change Save Dir pole
Next Image
Prev Image
Verify Image
File List &
M/
7 C:\dev-programs\Labellmg-1.7\c
Save
</>
PscalvOC
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{annoctation>
<folder>Imagens</foldexr>
<filename>presidente_prudente—lOOlS.jpg</filename>
<path>C:\development\image label\Imagens\presidente prudente-10015.jpg</path>
<source>

<database>Unknown</database>
</source>
<gize>
: <width>1440</width>
<height>900</height>
<depth>3</depth>
</size>
<gegmented>0</segmented>
<object>
: <name>poste</name>
<pose>Unspecified</pose>
<truncated>0</truncated>
<difficult>0</difficult>
<bndbox>
<xXmin>374</xmin>
<ymin>103</ymin>
<xmax>705</xmax>
. <ymax>833</ymax>
</bndbox>
</object>
<object>
<name>tree</names>

e g N Y



python scripts/preprocessing/xml _to csv.py
[parametros ]



python scripts/preprocessing/xml _to csv.py
[parametros ]

python scripts/preprocessing/generate_tfrecord.py
[parametros ]

models » research > workspace_pole_tree » annotations

=
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» workspace

> images models » research » workspace_pole_tree » annotations
»train MNome Data de modi
>teSt |_|j label_map.pbbd 08/02/2019 1¢
> annotations wemss) | testrecor 08/02/2019 17
, £ test_labelfcsv 08/02/2019 17
> pr‘e_tr‘alned_mOdel train.record 08/02/2019 13
» training g item { 08/02/2019 17
> exported-models d: 1 ,
nName : arvore
> tests }
>images item {
id: 2
»results name: ‘poste’
}




1 GitHub, Inc. [US] | https://github.com/tensorflow/models/blob/master/research/object_detection/g3doc/detection_model_zoo.md

COCO-trained models

Model name Speed (ms) COCO mAP[*1]  Outputs
ssd_mobilenet v1_coco 30 21 Boxes
ssd_mobilenet_v1_0.75_depth_coco +# 26 18 Boxes
ssd_mohbilenet_v1_quantized_coco # 29 18 Boxes
ssd_mobilenet_v1_0.75_depth_quantized coco + 29 16 Boxes
ssd_mobilenet_v1_ppn_coco # 26 20 Boxes
ssd_mobilenet_v1_fpn_coco 56 32 Boxes
ssd_resnet_50_fpn_coco 76 35 Boxes
ssd_mobilenet_v2_coco 31 22 Boxes
ssd_mobilenet_v2_quantized_coco 29 22 Boxes
ssdlite_mobilenet_v2_coco 27 22 Boxes
ssd_inception_v2_coco 42 24 Boxes
faster_rcnn_inception_v2_coco 58 28 Boxes
faster_rcnn_resnet50_coco 89 30 Boxes

faster_rcnn_resnet50_lowproposals_coco 64 Boxes



» workspace

» images
»train
> t es t models » research * workspace_pole_tree » pre-trained-rmodel
> ann Ot at i ons Morme B Data de moedificac..
D frozen_inference_graph.pb 24/01,2019 08:52
> pr\e _tr\ained _model — D graph.pbtxt 23/01/2019 18:43
medel.ckpt.data-00000-of-00001 24/01/72019 08:52
p
> -t ra 1 N 1 N g | | model.ckpt.index 24/01/2019 08:52
model.ckpt.meta 24/01/72019 08:52
p

» exported-models
» tests
»images
»results



» workspace
» images
»train
»test
» annotations
» pre-trained-model
> training e 3 cod inception_v2_coco.config
» exported-models
» tests
»images
»results



python object detection\train.py [parametros]



AGUARDANDO...

O TREINAMENTO DA MINHA REDE NEURAL



O

Google Cloud

2 GPUs NVIDIA Tesla K80 1162 imagens (até 4MB)
52 GB de memoria 60 mil passos



O

Google Cloud

2 GPUs NVIDIA Tesla K80 1162 imagens (até 4MB)
52 GB de memoria 60 mil passos

91 horas e 40 minutos



» workspace

»> images
»train _ | |
[ ] model.ckpt-49738.index
> test [ model.clpt-49739.meta

| | model.ckpt-49854.data-00000- of-00001

| | model.ckpt-49854.index

. D model.ckpt-492854.meta

»pre-trained-model [ modelckpt-49969.dats-0000-of-00001
| | model.ckpt-49969.index

_ D muodel.ckpt-49969. meta

| | model.ckpt-50000.data-00000- of-00001

D model.ckpt-30000.index

D model.ckpt-30000.meta

i3 pipeline.config

9 ssd_inception_v2_coco.config

> annotations

» training
» exported-models
» tests
»images
»results

11/02/2019 1%:33
11/02/2019 1%:34
11/02/2019 1943
11/02/2019 1%:43
11/02/2019 1%:44
11/02/2019 19:53
11/02/2019 1%:53
11/02/2019 1%:54
11/02/2019 1%:56
11/02/2019 1%:56
11/02/2019 1%57
11/02/2019 13:.22
08/02/2019 1640

Arguive INDEX
Arguive META
Arguive DATA-000..,
Arquive INDEX
Arquive META
Arguive DATA-DDD...
Arguive INDEX
Arguive META
Arquivo DATA-000...
Arquive INDEX

Arquive META

AML Configuratic...
AML Configuratio...



Exportar modelo

python object detection\export inference_ graph.py
[parametros]|]



» workspace
» images
»train
»test
» annotations
» pre-trained-model
» training
> exported-models w—)
» tests
»images
»results

s
Mome

D frozen_inference_graph.pb

D graph.phbbct

D model.ckpt.data-00000-of-00001
D model.ckptindex

D model.ckpt.meta



Testar
python object detection\object detection.py



» workspace

» images
»train
»test

» annotations

» pre-trained-model

» training

» exported-models

> tests
»images

—

>»results




Deteccao de arvores e equipamentos




Sistema de
mapeamento
terrestre movel







| - Treinar o modelo

A 4

Tensorflow




Il — Identificar os objetos
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Treinamento

OBJETO NUMERO DE IMAGENS
Arvores 512
Poste 650
Chave 221
Transformador 317
Cabo 932




Avaliacao

» Teste em 214.400 imagens

" Inspecao manual de amostra com
13.509 imagens (6,3% do total)
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Resultados

OBIJETO N2 DETECCOES | PRECISAO RECALL
Arvores 554 93,32% 93,15%
Poste 373 91,69% 90%
Cabos 394 100% 74,17%
Chave 28 92,85% 71,79%
Transformador 33 78,79% 70,27%
TOTAL 1382 93,27% 86,91%




Desafios




" Funcionou para classificacao
= Pesado

docker




______________________________

Instalacao... J

Gerar o modelo...




Instalacao... \/

Gerar o modelo... \ -




https://github.com/tensorflow/models/

Models and examples built with TensorFlow

D 3,236 commits I? 55 branches @ 10 releases 22 476 contributors &s Apache-2.0
1 A

Branch: master = New pull request Find File Clone or download ~

i‘ pkulzc and jchl Merged commit in Latest commit 558488 3 days ago
i official ~ 3 days ago
- Versao do Tensorflow

ys ago
M samples 3 months ago

R | Julho de 2018

E .gitignore 17 days ago
E) .gitmodules 2 years ago
E) AUTHORS Spatial Transformer model 3 years ago
E) CODEOWNERS Fix dependency issues (#5815) 3 months ago
E) CONTRIBUTING.md Fixing small typo 2 years ago

—_—
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Solucdo: recorte do poste
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Rede neural

Area rural

Area urbana




Como funciona?










40 numeérica de uma forma

Representac
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Referéncias

Tutorial Tensorflow object detection:

https://tensorflow-object-detection-api-tutorial.readthedocs.io

https://www.linkedin.com/pulse/o-que-%C3%A9-um-rede-
neural-convolucional-alex-fernandes-mansano

https://imasters.com.br/back-end/classificacao-de-imagens-
com-deep-learning-e-tensorflow

https://www.tensorflow.org/hub/tutorials/image_retraining



Tamara Mendes
Mestre em Ciéncia da Computacao
Analista de Software na CONCERT Technologies

tammends@gmail.com
http://br.linkedin.com/in/tamaramendes




