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COMPUTER VISION/TENSORFLOW/FASTER R-CNN/EMERGENCY

AMBULANCE

Traffic congestion increases due to number of vehicles on the road. Drivers
cannot see and arrival of emergency ambulance. Then, personal vehicles block
emergency ambulance. As a result, the chance of patient’s dead increases due to such
problems. Currently, personal vehicles equipped with Car DVR.

This article introduces the implementation of Al for ambulance classification
from Feature of ambulance (Text Ambulance, Ambulance lights, Red Cross symbol,
Star of life symbol) using Faster-RCNN by TensorFlow. Initially, various image pre-
processing techniques are performed. The detection will be used bounding boxes which
replace the feature of ambulance and show the accuracy in numbers. Intersection over
Union (IoU) used for verify accuracy. To alert drivers of personal vehicles of
ambulance approaching.

The results of this research were divided into two types of tests are Testing a
model implementation using a computer as a processor and using Raspberry Pi as a
processor. The first test to use a computer as a processor to verify that the model works.
The result is a detection accuracy of not less than 80%. The second test was created by

Raspberry Pi for accuracy of detection not less than 75%. Our results showed that



proposed system can detect the emergency ambulance features and alert the driver to

give way for emergency vehicle when notification lighting was appeared.
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2.3 M3AIVIVINY (Object detection)
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Figure 3: An example of detecting a stop sign in an image. The predicted bounding box is drawn
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510 2.9 ModsoneaRNRUNgNABININIIATTIY

(Nan: https://www.niems.go.th/1/upload/migrate/file/255712081310064271)

2.6 TensorFlow

A A o @ ] A ~ = 1 v
TensorFlow A0 lausidmsumsas1uaieviolszanifion ¥3937y API a1 13
aroiu 1l ldiweasanszuaumsmsiseusan1laenssusaanu R-CNN, Fast-RCNN

118 Faster-RCNN 1a# TensorFlow gﬂﬁ’mmma}mmm Python [6][7]

g l.“’ Tensorflow Image Classification
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]
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i

educba.com

< .
317 2.10 31uErAIN13111914U09 TensorFlow

(AN1: https://www.tensorflow.org)
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2.7 Raspberry Pi 3 Model B

.S a 4 < A 1 A [l 9 A
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Y Y o 4 Y 14 a o
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a
19,
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317 2.1 31luaraseeA1lsznouveI Raspberry Pi
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2.8 N YNNYIVDY (Literature Review)
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2.8.1 NINNLIVDIN 1

(Anuradha, Khelchandra (2020)) NIt ldnadamsm Object detection Taeld model
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Gather and label picture
Generate training data —l
Create label map and

configure training

v

| Train faster r-cnn model

|j Export inference graph —‘

— -

Read input || Visualize bounding | 1" gho\ image
image :/V boxes, classes and [ M output

| scores |

a o

= = A =
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2.8.2 NNV
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2

(Hasan Basri, Iwan Syarif, Sritrustra Sukaridhoto (2018)) 41U Iveldnaiadanisna
. . 4 o A o Y- ]
Object detection 1A8 1% model 91NN13911 Faster R-CNN tiosuunilszinnveswa i Taauia
IS A ] Y o Y . 4
aardoaniu 2 Aad Ao 1. ¥ 2. 14NIUINT 15 luiaa MobileNet Ununanosy
a o dal Y9 . ) ] 9
TensorFlow 1143981 19Up3yan1W11n15 Train Navua 1400 21 Tasutiuiudoyaninves
1 Y o Y v 9 Y o 9
WA 700 MW 1Az 1uANINT 700 MW waz lFNInadeuuuVguToya 1FAIgUAUAIG

[ U

4 1 <3 1 a v 1 @ ¥
oasdoVyaNzayluMIAURALY #AINMTIVINDIINTATIVIUTAYHTAIAIY
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Region Proposal Network &

Rol pooling

feature map

[
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31]‘" 2.13 gﬂuﬁﬂ\iﬂigﬂ’Juﬂ"l'iﬂﬂiel”l‘llf’JN"lu’J ININYIVDIN 2
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2.8.3 NNV
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£4
Aaov A

(Rogelio Ruzcko Tobias (2020)) 4143981 1ana17939n013%1 Object detection 1ae 14
o zﬂ' E% o AN~ A 1 1
model 910N1571 Faster R-CNN o 1¥ lunisomunsaaiaasalusianie laguisnand

poniilu 5 na1a Aiv 1.RBC 2.Eosinophil 3.Lymphocyte 4. Monocyte 5.Neutrophil Tumsdtetily

) o J [ '
%@Qﬂﬂ?WﬁTViiUﬂ']i Train tazaald LuwdunaIgas 1000 NN HAINNISNATDUNL I I

Y @ 9

Ay Ao A ) vl : 9 ~ ) d'
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Annotation of Images

Y

Conversion of .xml to .csv

Generation of TensorFlow Records

Training

L

Saving Frozen Graph

h 4

Testing
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3.2 3%1115!51153113331%;3@ (Data Collection)
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(‘17111 1: https://www.yamaha-motor.co.th/privilege/best-deal/273165)
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3.3.1 M3A3ENLAZIITDYA (Data Preparation)
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1. Star of life symbol
2. Red Cross symbol
3. Text Ambulance
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(N https://www.thaipng.com/png-1f1zw2/)
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4
3.4 dyanyal Red cross
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31

(Nn: https://www.pngegg.com/th/search?q=American+Red+Cross)

IDUAIUEMA

gﬂﬁ 3.5 Text Ambulance

(Nn: http://th.huangheindustry.com/other-vehicles/57691967.html)
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U

(ﬁ 7: http://th.huangheindustry.com/other-vehicles/57691967.html)
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3.3.2 MIaanyudIad (Model Training)

Uszgndldinafianisoudizadn (Deep leamning) Fa141ns9 005z mifionuy
aouTrgdulagldinaiia Faster R-CNN Tumisinaou

32.2.1 lWsunsuisuiudmsumsatanusiass

1. TensorFlow-GPU

2. Anaconda Python

3.2.2.2 M3 Object Detection
o o a g‘./ o { o 1 o
1. M3 Inaauazaaad TensorFlow model a2 11N13nANA1I1 Code TINTUAN

"I,V‘Iﬁ’ilzblﬁ) folder models-master ﬁmmﬂﬁﬂu%mﬂu tf1.15

O Why GitHub? Team Enterprise Explore Marketplace Pricing - Search

B tensorflow / models

<> Code Issues 918 Pull requests 153 Actions [ Projects 5 Wiki L Security Insights
P master ~ P 40 branches > 16 tags Go to file E
i Yu-hui Chen and TF Object Detection Team Updated the input pipeline and d... et + c9dzsse 10 hours age %) 6,364 commits
8 github Rename bot-configyml to bot_configyml (#9324) 4 months ago
community Add electra to community models (#9648) 4 days ago
official Internal change yesterday
orbit Clear out the outer name scope so the ops created inside “tf.while_loop” 13 days ago
research Updated the input pipeline and data augmentation to process the new k... 10 hours ago
D gitignore Update gitignore 9 months ago
[ AUTHORS Spatial Transformer model 5 years ago
[3 CODEGWNERS Update CODEOWNERS 5 months ago
[ CONTRIBUTING.md Add new templates and update README files (#8467) 9 months ago
[ ISSUESmd Update ISSUES. md 9 months ago
[ LICENSE Update LICENSE 5 years ago
3 READMEmd Update README.md 7 months ago
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~ Name Date modified Type ~
3 Quick access 1 ) . N
builders 9/19/2020 3:35 AM File folder
I Desktop | = 2020 3:35 AM File folder
¥ Downloads data 35 AM File folder
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2eas inference_graph File folder
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# 3D Objects metrics File folder
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Edit 15 Select none
Properties
= i History 25 invert selection

Open Select

~ (&) &2 Search images

Name Date modified Type Siz|
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4. MIAANAN
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Sodayinuel $o Label
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Prop'emes @ History fE Invert selection
MNew Open Select
~ [&] 2 Search object_detection

Date modified Type ~
2/ 1/2UTY 2149 AM FY Hile
2/7/2019 2:49 AM PY File

[T/2019249 AM PY File

JF/20189.2:49 AM PY File
9/19/2020 4:22 PM PY File
1/9/2020 7:30 PM WinRAR ZIP archive
2/7/2019 2:49 AM PY File
2/7/2019 2:49 AM PY File
10/13/2019 9:15 AM File
12/30/2020 11:27 PM JPG File
2/7/2019 2:49 AM PY File
2/7/2019 2:49 AM PY File
2/7/2019 2:49 AM PY File
2/7/2019 2:49 AM PY File
2/7/2019 2:49 AM PY File
12/30/2020 11:54 PM PY File
2/7/2019 2:49 AM IPYNB File ~

3.14 3 Yuaaa vl generate_tfrecord.py

Microsoft Excel Co...

Microsoft Excel Co...
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row_label ==
row_label ==

row_label ==

split(df, group):
namedtuple( 1
gb = df.groupby(

[data(filename, gb.get_group(x)) filename, x zip(gb.groups.k

v o 5’
517 3.15 gluaasmsimuanainIulua generate tfrecord.py

4 text editor a319'1W4 labelmap.pbtxt 1d class 1131 1dvimsuaa 1391 1) udimsg

save a4 1ufolder tfl.1 S\models\research\object detection\training

_ | *labelmap.pbtxt - Notepad — O *
File Edit Format View Help
item { ~
id: 1
name: ‘Ambulance’
}
item ﬂ
id: 2
. name: 'emergency vehicles’
3
item {
id: 3
name: 'logol’
b
item {
id: 4
name: 'logo2’
}

Ln 6, Col 7 100%  Windows (CRLF) UTF-8

qﬁlﬂ‘ﬁ 3.16 gﬂuammsa%’n"lwa' labelmap.pbtxt
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6. 1N13 train model

(SUNINS Training model U CMD Tagldarda python legacy/train.py logtostderr

train_dir=training/ pipeline config_path=training/faster rcnn_resnet101_coco.config aosTuina

9
v 1

run BUDY loss NHUAKTO step NAIA1 UAZNA Crl+C INDHGANITHINU

Command Prompt — [m] X

sktop\tfl.15\models
ed xml to
ed xml to csv.

t_detection>python legacy/train.py --logtostderr --train dir=training

31 3.7 giluaasms ldmduielnaou Tuaa
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7. M3szluma (Model Evaluation)

A o tﬂy Jq 9 2 . . !
msdszlunalunmsasreduillaldngui mtersection over Union (TIoU) Tun1snsn
Y v Yo J Y v dy
ANUYNADIBINIATIT Tag lafmuaa13asi
ToU >= 0.7, Le/AINs0UNAIRasNsoNsz a1

IoU < 0.7, liugasnsounamacuay liszynae

3.4 mathveyaninaen 150 Raspberry Pi

L

[

3.4.1 o535 nsudilumsl¥anulanaa Object detection UM Raspberry Pi

0 . . LY e & Y A ¢ A
Tunism Object detection UU RaspberryP1‘L!‘LliﬂLﬂu@ﬂﬂu%@iﬂ!&liﬂ%’JﬂGlUﬂﬁ

Y Y
U v o

. . - I
M laslauaounsaaadadil
3.4.1.1 M3AAANT Raspbian OS

Y v
MMIAAAT Raspbian OS 23114 SD card Tagiden Raspbian OS @1 FULL 13935%U Liarad

o d'
Aa31/9 3.18-3.20

' Raspberry Pi Imager v1.5 — pud
Operating System X
< Back
Go back to main menu

Raspberry Pi 05 Lite (32-bit)
A port of Debian with no desktop environment

Enline - 0.4 GB download

Raspberry Pi 0 Full (32-bit)

A port of Debian with desktop and recommended applications
Released: 2021-01-11

Cached on your computer
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‘ Raspberry Pi Imager v1.5 — *

Raspberry Pi

Operating System

Writing... 1%

CAMNCEL WRITE

v Y
3517 3.20 31ueAIN13AARAT Raspberry Pi OS 8311 SD card

' Raspberry Pi Imager v1.5 = X

Raspberry Pi OS Full (32-bit) has been written to
Generic STORAGE DEVICE USB Device

You can now remove the SD card from the reader

CONTINUE
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3.4.1.2 othan Raspberry Pi
v 1 ' Y
I daies1)iaa Raspberry Pi anemidanane 11

® sudo apt-get update
® sudo apt-get upgrade

d A o

a :’J d H 4
3.4.1.3 Aanawe vl uiluoug
2 X g ~ 2 P cdo & Yo & o 1 X
JuaputitlurunoumsaanisosvasnauiluTasldmaanane 11

® sudo apt-get install build-essential cmake pkg-config

® sudo apt-get install libjpeg-dev libtiff-dev libtiff5-dev libpng12-dev libjasper-dev
® sudo apt-get install libavcodec-dev libavformat-dev libswscale-dev libv4l-dev

® sudo apt-get install libxvidcore-dev libx264-dev

® sudo apt-get install libgtk2.0-dev libgtk-3-dev

® sudo apt-get install libcanberra-gtk*

® sudo apt-get install gfortran libatlas-base-dev

® sudo apt-get install python-dev python3-dev

® sudo apt-get install python-tk

3.4.1.4 TUABUMINKHAM AN NIIAGDNANDY Python3 §1%15U TensorFlow iaz

OpenCV

9
%

¥z a & g . Y a y ' @
ﬂlu@]’ﬂuﬁlﬂ‘L!fﬂiGI@GNLm$G]\‘lﬂ'l’(?ﬂWi°U’ﬁﬂ'I‘WLlﬂﬂﬁjﬂhlﬁﬁﬁuﬂiﬁlﬁ@%’lﬂﬂﬂﬁﬂuﬂTi

[ d v 1 o A o @ 1 e
Fuauveamsizenldaulansuaisg idiumsamsidans 11

® sudo pip3 install virtualenv virtualenvwrapper
® cxportWORKON HOME=$HOME/.virtualenvs
® cxportVIRTUALENVWRAPPER PYTHON=/usr/bin/python3source/ust/local/bin/v

irtualenvwrapper.sh

® ccho -e "\n# virtualenv and virtualenvwrapper" >> ~/.profile
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® ccho "export WORKON HOME=$HOME/.virtualenvs" >> ~/.profile
® ccho "export VIRTUALENVWRAPPER PYTHON=/usr/bin/python3" >> ~/.profile
® ccho "source /ust/local/bin/virtualenvwrapper.sh" >> ~/.profile

1 I o J J 9 Y A a o )
ﬂ@iJ'lL‘ll‘LlﬂTiﬂﬁ’i1!ﬂl!ﬁﬁ\‘]llwallagﬁiNﬁﬂTWLUﬂﬁﬂiJL?ﬁJf’Ju’ﬂi\‘] IﬂﬂiuﬂWiﬂWﬁluﬂﬁﬁ

9 ]
= A

HFFoamnunadsiaiouaTIN “tiey”

® source ~/.profilemkvirtualenv tfcv -p python3

[

v Y [ v Y
1¥idadase liuienlaldnuanmnuadoun laad v

® workon tfcv

3.4.1.5 AAAY TensorFlow HazWANANUFIH

TensorFlow A® Open-source Machine learning library Waru lag Google Nao1daenssu

1 A

A 9 ¥ o = N o A <
389U A mﬁmmuﬂizmwamaya, NITAT LUV, I?Jﬂl!ag‘]_li%LiJuLL‘]J‘]Jmﬁ’EN!N’OLﬁﬁ]

2 1 da/ o Y Y 4 ] a a wa
ﬁuﬂizuaumimamﬁm15‘::1m"lﬂ“lmm"lﬂﬁmﬂuwaﬂwmu YU ﬂf)iJW'JW]'ﬂﬁﬁg‘iJ‘U‘iJJ;]U@]

. . s A I Ja A A g . . I Y
N13 Windows, macOS or Linux, A913AYIDIULEDTIY, UDDDNN 10S and Android Wuau

9 v
% v @

g a & Ao o o [ Y A o
GU‘L!G]’E]‘L!UL“]JLlﬂﬁG]@’IGNllmJiﬁTmuﬂuﬁTHi‘Uﬂﬁsl,“lﬁm TensorFlow UATTIAN

e

pip3 install Twisted
® pip3 install scrapy

® pip3 install pillow

® pip3 install Ixml

® pip3 install cython

®  pip3 install numpy

® pip3 install matplotlib
® pip3 install grpcio

® pip3 install h5py



1 I ) a &
Ao UTUADUNTAAAY TensorFlow

® pip3 install tensorflow==1.13.1

A a ¥ g Y q Yo ~ D) & o ~ ]
Weaaauaswadldimsnaaeu laonsisen a1 Python3 91nduinsison 14

OULWAIND TensorFlow aurdase'
® workon tfcv
® python3
® import tensorflow as tf

® tf. version

File Edit Tabs Help
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3.4.1.6 Install OpenCV 4.0.0

.. <3| Y Y =
OpenCV (Open Source Computer Vision) 11 urosayavoalangumisenuTisunsy
1 (BN} ~ <3 a 4 = 4 1
daulugaih lAnmsuesiuneuiinaesuuuiEea Ini gniasenieldlueyna BSD uaz
I 4 { o [ Aa a a a Jd Aa J
Wuuwaresunldauwsdmsums IFanusrddsmnsuaz@amnaiyd Uouaes s C ++,
Python tta1s Java ERRRERT Windows, Linux, Mac OS, iOS (i8¢ Android OpenCV Vlﬁslj’%/TJﬂﬁ

A a a o Y 0o v o Y = 4
@@ﬂLLiJ‘UlI1LW01JS$€‘T‘I/]‘5ﬂ1Wﬂ15ﬂTLl’Jml,!,azllﬁﬂﬂiJﬁWﬂiUuﬂ‘Uﬂﬁcl%‘]1°L!LL°1J1JI§EJ€‘1Ul‘mJ

Al lvaa g

® wget -O opencv.zip https://github.com/opencv/opencv/archive/4.0.0.zip

® wget -O opencv_contrib.zip

https://github.com/opencv/opencv_contrib/archive/4.0.0.zip

oA P2
uan IWdnai Inaau
® unzip opencv.zip

® unzip opencv_contrib.zip

/4 @ A A X dqu o
ﬁUul‘i/\lﬁ‘]/lﬂ'nuiﬁﬁ@NTLW@LWNWHﬂﬁlWWu’Jﬂﬂ’NNﬂT
® m opencv.zip opencv_contrib.zip

v Y 9
[ A I

aomnliasauiuiuimsuanasudmsumsnen IndiunesNadved Raspberry Pi
Tael¥idla'lna /etc/dphys-swapfile taziiimaud lu@auals « CONF SWAPSIZE = 100” 1ty

“CONF_SWAPSIZE = 1024

® sudo nano /etc/dphys-swapfile


https://github.com/opencv/opencv/archive/4.0.0.zip
https://github.com/opencv/opencv_contrib/archive/4.0.0.zip
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File Edit Tabs Help
GNU nano 3.2

/etc/dphys-swapfile Modified

2
Y

d' g 1A dy A~ A ) o d v 4 =
E‘IJ‘YI 3.23 gﬂllﬁﬂ\‘]ﬂﬁ@]\‘iﬂ%‘WiJ‘W‘Ll‘ﬂﬂﬁuﬁﬂL“]JﬁEJ‘Ll’CTTViTUﬂﬁﬂ@uhl,‘waﬂﬂﬂ’ﬁ]i%\iﬁﬂlﬁ]ﬂ

Raspberry Pi
Y quqve & J S o
%muu“lw“l%mﬁma”lﬂu INBITUNITNINTU

® sudo /etc/init.d/dphys-swapfile stop

® sudo /etc/init.d/dphys-swapfile start

2 g < oY
ﬂlumuugﬂumim@ﬂaﬂwamﬂ CMake

® cdopencv-4.0.0
® mkdir build
® cd buildcmake -D CMAKE BUILD TYPE=RELEASE\
-D CMAKE INSTALL PREFIX=/usr/local \
-D BUILD opencv_java=OFF \
-D BUILD opencv_python2=OFF \
-D BUILD opencv_python3=ON \

-D PYTHON _DEFAULT EXECUTABLE=S$(which python3) \
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-D INSTALL_C_EXAMPLES=OFF \

-D INSTALL_PYTHON_EXAMPLES=0ON \

-D BUILD EXAMPLES=0ON\

-D OPENCV_EXTRA MODULES PATH=~/opencv_contrib-4.0.0/modules \
-D BUILD TESTS=OFF \

-D BUILD PERF TESTS= OFF ..

File Edit Tabs Help

TIF ib/arm-1lin £/ ) -
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A o 4
LﬁiJ‘l’]']ﬂﬁﬂfJiJll‘Wﬁ OpenCV ﬁj’lﬂﬂﬁ

® make -j4

File Edit Tabs Help

us_deblur_filt

Linking

Linking

Linking
ilt

Linking ! . in/ 1 out_of us_deblur_filter
Juilt = = L ) i ur_filte
HoughLi

Linking 2 . 1 core_split

Linking . 1 imgcodecs_imwrite
ontours_d

Linking CXX able . 1 ] 1a e _various

1lt target

HoughLine

Linking CXX executable 1 2 DI 1Lmg HoughLinesP
It t e ir

ntours

Linking CXX executable . 1 > 1a - 2 eckVector
Linking CXX cutable . 1 ' -1al N Contours_demol
Linking CXX cutable +./bi -1al_imgp HoughLinesPointSet

Linking CXX
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2 o Qg}/ Yo @ 1 dy
5UYIMIAAAT OpenCV 1¥maane 11l

® sudo make install
® sudo ldconfig

Y
U

Lﬁ’é] ﬂﬁ\iLﬁimlﬁ’ﬂ‘ﬁﬂ']ﬂﬁl“ﬁﬂiﬂt’lﬂ Opencv ll‘ﬂENﬁﬂTWLL’JﬂaﬂﬂJLﬁﬁJ@u‘VIﬁiﬂ“UUIﬂﬂ

® cd ~/.virtualenvs/tfcv/lib/python3.7/site-packages/In -s /usr/local/python/cv2/python-

3.7/cv2.cpython-37m-arm-linux-gnueabihf.so cv2.so

A a & < Y Y o = Y Y o = Y
l,ll@@@@Q!ﬁ'imlﬁ’ﬂﬂﬂ?ﬂTﬁ%ﬂﬁ@UIﬂElﬂ'lilﬁﬁlﬂghf\ﬂu Python3 LLaflVl’lﬂ’lﬁLifJﬂGl,"]N']u

' Y
LWALND OpenCV Auadaae JUTl

® workon tfcv
® python3
® import cv2

® cv2.  version

Iraspberrypi: source ~/
aspberrypi: workon tf
1 afpherrypl
.3 (default,

._copyright”, "credits" or "license" for more information

a Yo & A &
ETJTI 3.26 gﬂllﬁ@\iﬂ’]iclf']fﬂ’lﬁ\nW’f]ﬁi'Jﬂﬁ’f]ﬂn’f]i"]fu"llf)\i OpenCV
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3.4.1.7 AAN9 Protobuf
o a 35 Yo & o 1 dy
MNIAAAT Protobuf Taeldmdadaae lil

® sudo apt-get install autoconf
® sudo apt-get install automake
® sudo apt-get install libtool

® sudo apt-get install curl

® wget https://github.com/google/protobuf/releases/download/v3.5.1/protobuf-all-

3.5.1.tar.gz

® tar -zxvf protobuf-all-3.5.1.tar.gz

® cd protobuf-3.5.1

® /configure

® Make

® make check

® sudo make install

® cd python

® cxport LD LIBRARY PATH=../src/.libs

® python3 setup.py build --cpp_implementation

® python3 setup.py test --cpp_implementation

® sudo python3 setup.py install --cpp_implementation

® cxport PROTOCOL BUFFERS PYTHON IMPLEMENTATION=cpp
® cxport PROTOCOL BUFFERS PYTHON IMPLEMENTATION VERSION=3
® sudo ldconfig

® protoc

® sudo reboot now


https://github.com/google/protobuf/releases/download/v3.5.1/protobuf-all-3.5.1.tar.gz
https://github.com/google/protobuf/releases/download/v3.5.1/protobuf-all-3.5.1.tar.gz

3.4.1.8 f19A1 API msmn%’nﬁ'ﬂq Tensorflow UH Raspberry Pi

v 4
% U

{ @ a ) _ Lo
TunoutuNIAIAA Model Object Detection API Taga314laisanes l4se

' Y
“tensorflow1” ﬁfﬁﬁimﬁfﬂﬂﬁ

® mkdir tensorflowl
® ¢ tensorflowl

® oit clone --recurse-submodules https://github.com/tensorflow/models.git

aoliflumsudlvanmnadon PYTHONPATH 193 )it laisnne iy Toya

(%

] v Y
TensorFlow 71 lan1n13a11 Inaaun Taeldmdaud lulng. bashre @il

® sudo nano ~/.bashrc

ii@raspber ~/tel oA X

GNU nano 3.2 /home/pi/.bashrc

"$(dircolors -b ~/.dircolors)"” "S(dircolors -b)"
auto”
olor=auto’
--color=auto'

--color=auto’

--color=auto”
--color=auteo’

"error=81;31l:warning=81;35:note=01;36:caret=01;32: locus=81:quote=81"

43


https://github.com/tensorflow/

44

1¥m3a9a1 “PYTHONPATH” Tagtiiumidadaas il

® cxport
PYTHONPATH=$PYTHONPATH:/home/pi/tensorflow 1/models/research:/home/pi/

tensorflow1/models/research/slim
& 2 q9 A Y
o314 save Taona ctrl+x aziaon yes 1agna y A1ua20 Enter
[ o & 1 Y A 4 g’/ I
aou 1 lgmdane lu/timeut/aa lnd “name” proto arual¥iiilu “name pb2” py

® cd /home/pi/tensorflow1/models/research

® protoc object _detection/protos/*.proto --python_out=.

protas

File Edit View Sort Go Tools

rElREE s EER R @Phome}plltensorﬂom,’modelS;’researchiobject_detectlon!protos
» []g3doc ( 1
b [Jinference ‘
b il legacy anchor_gen anchor_gen argmax_ma argmax_ma bipartite_ma bipartite_ma

eratorproto erator_pb2.p tcherproto tcher_pb2p tcherproto tcher_pb2.p
b [ ]matchers y y y
> [ ]metrics (|

box Coderp box_coder_p box_predict box_predict calibration.p calibration_
b [Jmodels I b2 py or. proto or_ pb2 py roto pb2 py

|
s
- [l protos ;

eval.proto eval_pb2.py faster_renn. faster_rcnn_ faster_rcnn_ faster_rcnn_
proto box_coderp box_coder_p  pb2.py

b.[ ]samples | roto b2 py

| 1 &1 &1 &1 &1

b
[@testyas flexible_grid flexible_grid_graphzrewrit graph_rewrit grid_anchor grid_anchor

<No subfolders

4 I:Itestimages o —anchor.ge _anchor_ge * erproto er_pb2.py _generatorp _generator_
b [:Itpu_exponers | neratorpm nerator_ph... roto pb2 py
' r_—l UTiIs
b [:Ipcl_rl v | hyperparam hyperparam image_resiz image_resiz _inif_.py input_reader
1 » ~ ot P P, P et

51/ 3.28 juaasiedemsilaslva
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3.4.2 M35ulaAauy Raspberry Pi

9 i
Y

o o & J . 4
TumsSuTueaiud i uazdeadl 1nd frozen inference graph.pb taz1Wa labelmap #

Y
9} Y o [

1dvimsAnaeu iaaiuialdiinisaaaenInaimes inference graph 1AL training N1 10

frozen_inference graph.pb L1Q1e Tvd labelmap e ldaslu Raspberry Pi 1A% # 4 ar'lwd
Object detection webcam.py Ta Eﬂ'mg,a 10 'lild frozen inference graph.pb (0% g labelmap

teraeAagali 3.29

| & = | object detection - =] b
Home Share View ')
* ] cut pod 1T New item = I Open select all
- Wi Copy path ] Easy access ~ Edit Select none
Pin to Quick Copy  Paste Move Copy Delete Rename — New Properties
et ] Paste shortcut g = - el 1 R History Invert seleetion
Clipboard Grganize Hew Open Selact
— - 1T > This PC > 19H1X64_6IN (D) > tf1.15 > models > research * object_detection - O Search object_detection
el Name Type G
# Quick access T S o Y
g3doc le folder
@& OneDrive inference 9/19/2020 3:3 e folder
" This PC inference_graph 12/10/2020 6:55 PM & folder
B 30 Objects Tegacy 71072020 eTolder
B Desktop matchers 9/19/2020 3:35 e folder
. meta_architectures 9/19/2020 e folder
= Documents
metrics 9/19/2020 e folder
# Downloads models 9/19/2020 File folder Select a file to preview,
B Music predictors 9/19/2020 e folder
& Pictures protos 9/19/2020 3:3 e folder
B videos samples 9/19/2020 3135 AM e folder
2. Local Disk (C) test_ckpt 9/19/2020 3:35 AM
- 19H1X64_6IN (D test_data 9/19/2020 3:35 AM > folder
test_images 9/19/2020 3:35 AM folder
=~ 19H1X64_6IN (D) [ training 12/30/2020/6:40 PM e folder |
boot 577972000 355 TR
" N Transiate 71072020 335 AM T o
63 items

a 7. ..
317 3.20 uaaalnlames inference graph 1182 training

= Object_detection_webcam.py

No Python interpreter configured for the project Configure Python interpreter

34 # Name of the directory containing the object detection module we're using

35 MODEL_MNAME = "inference_graph’

37 # Grab path to current working directory

3g CWD_PATH = os.getcwd()

39

40 # Path to. frozen detection graph .pb file, which contains the model that is used
41 tdor blicok detoction

a2 I PATH_TO_CKPT = os.path.join(CWD_PATH,MODEL_MNAME, " frozen_inference_graph.pb’) I
a3

44 # Path to lLabel map file

as I PATH_TO_LABELS = os.path.join(CWD_PATH, "training"’, "labelmap.pbtxt’) I

a6

a7 #@umber of classes the object detector can identify

as NUM_CLASSES = 4

a9

Se ## Load the Label map.

s1 # Label maps map indices to category names, so that when our convolution

52 # network predicts “5°, we know that this corresponds to “king .

53 # Here we use internal wtility Functions, but anything that returns a

51 3.30 gueraansud lu'l9ld Object detection webcam.py

Y
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v

Y d d
3.4.3 M3faaglnsaMINaTaULHIRUATIUYAA

9
%

gd A o o~ FY o a
1umuﬂ6uuﬂﬂﬂluﬂﬁ)uﬂmqﬂﬂ'imﬂalﬁlfclumi‘wﬂﬁ’émmﬁmammﬂw&nmagﬂmum

a 2 J 1 = a 2 < v g
AANUUINIUATIUYAND IﬂﬂﬂﬂTﬁﬂﬂﬂ\‘lQﬂﬂimﬂ\‘lu

|=

/
Wu]aFas LED

Wsangdnnesa |
NUANLAY
Ambulance
approaching

9
%

d‘ o 1 a J 1
E‘I.I‘ﬂ 3.31 gﬂllﬁﬂ\iGﬂllfl’i“LNfniﬁﬂﬂQQﬂﬂﬁﬂ!UUﬁﬂﬂUﬂﬁﬂuuﬂﬂﬁ
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3.4.3.1 Raspberry Pi

9
v @

4 I @ g [ a 4
Raspberry Pi gnldiiioriludilszuianalumsnagouiive ldinmsanasdnnses]d

g Aawv 4 1 H o
moelusosuadiuynaa Tagluauisedl 1414 Raspberry Pi jufl 3 model B v1.2 Tumsiau

4'; o (4
Faaaanagili 3.32
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3.4.3.2 NABIMEYID

dyd o s A o o a Y 1
Glumiﬂﬂﬁ’auuu ﬁfl1J§'$ﬁ\‘]ﬂLWf)ﬂ']ﬂ']ﬁ@lﬁ')‘ﬂﬂﬂﬁﬂ‘w&']‘ll'laﬂﬂlﬂuiﬂﬂﬂlﬂﬂﬂ'ﬁﬁﬂ

3

9
Y

9 = J =2 o g Y 9 A a Y o a 3 YA a
ﬂlﬂuﬁallﬂﬂlﬁﬂaqﬂu ﬂﬂuu%q%’llﬂu@ﬂﬂi“ﬁﬂaﬂﬂl,waﬂﬂﬁ@ﬂ%3\11@81@%’]ﬂ’]5§]ﬂﬁ\113ﬂﬂ50m

9 [ A
MyUeITn g 3.33
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3.4.3.3 Anadlilud unou

9 Y
Y = o/

g & a ¥ A q v Y A Yo A ) =
ﬂluﬂ@uu&ﬂumu@l@uiufni@'lﬂ@'l\‘]uleWf]Gl‘]th‘lﬂTﬂW\u@l@l‘lﬂ VUIDIUATIUYANAD

= a o a gll 9}::‘ a AR A Y
NITUIIUVBDITONTVIARNIRU TﬂEl‘l/l1ﬂﬁﬂﬂm”hvminmﬂﬂuimaiﬂﬂuﬂﬁauuﬂﬂmwfﬂmm

1 @ < [ A
ADMIFTUNAINU Llﬁﬂﬂﬂﬂgﬂ‘ﬂ 3.34

TUsananmesa

WeUaRNLAY
Ambultance
approaching
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a d
3.4.3.4 9NIUINDT

g’/ Yya a;’ a S ¥ R Y A X
Gll!*lluﬂ’é)uﬂ'li“l/lﬂﬁfJ‘Uulﬂﬂﬂﬂ\?ﬁ]ﬂllﬂul@lﬂiqjﬂTﬂiuﬁﬂﬂuﬂﬁﬁuuﬂﬁﬂjﬂ e lylums

asndeuAugndeslumsasvtuTaNsILIagNUNTnTasIvTDNRanaanIe 1y Tay

Y '
msaaad lauaaslidesia 3.35

Rl
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UNN 4
HANIAUUUNUIVY

a SR 6 =S = Y a K
nNMsBANzHAnyItazlszgndlamaluTagnsFeugFanaIunszuIUIg
a 25 1 d' 9 d' 1 Aa o d' aAa o a Aa o 9 o
madia wazduaouag i g lusunsuiinaru luauiteuni 3 35d1iun15398 Taih
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