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« efzmdleluto] 2 o] §ste] AZ or AR M
*@ Open CV + Dlib £7] AFZ(QIE Q1A])
https://blog.naver.com/PostView.nhn?isHttpsRedirect=true&blogld=naininfo&logNo=221563862
456

@ =fzd2juto] 719t e A A 7iE ¥H(Open CV + YOLO ¥12]&)
http://daddynkidsmakers.blogspot.com/2019/01/blog-post.html

*® TensorFlow Lite + Open CV(AlZ Q1Al)
https://seo-dh-elec.tistory.com/32

https://blog.naver.com/PostView.nhn?blogld=cosmosjs&logNo=222039217564&parentCategoryN

o=&categoryNo=56&viewDate=&isShowPopularPosts=false&from=postView
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https://seo-dh-elec.tistory.com/32
https://blog.naver.com/PostView.nhn?blogId=cosmosjs&logNo=222039217564&parentCategoryNo=&categoryNo=56&viewDate=&isShowPopularPosts=false&from=postView

*@ et=ujejato] 719k YOLO AHE Q1A
https://github.com/leehaesung/YOLO-Powered_Robot_Vision/blob/master/README_Korean.

md

(k= 2jmto] 30 YOLO “dX|sh= H)
https://j-remind.tistory.com/53
https://jvvp.tistory.com/1180

gt =Hj2]oto] g3
-n2 I8E AR5 sl 72t &% OpenCV A HQ

=ulajuto] shoat BE AHat]
tolet v AA

Che Heol= HEE

Raspberry Pi 3 Madel 8 Rav 1.2

] Raspberry P Software Coniiguration Fool (raspi-config) |

1 Change User Password Change password for the “pi’ user

2 Network Options Configure network settings

3 Boot Options Configure options for start-up

4 Localisation Options Set up language and regional settings Tto match your location
erfacing Options Configure < Tats

nterta hera
6 Overclock for your P1

Configure o
7 Advanced Options Configure advanced settings
8 Update Update this tool to the latest wersion

S About raspi-config Information about this configuration taol

=Select> <Finish>
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[71 22X (preferences)]-[Raspberry Pi Configuration]o& %I

go %
_l

[Interfaces]-Camera =2 Enable HHYHZ7]

[ok|HES -2 xjEElLn 7tuat Axo] AL},
OpenCV A X]3}7]
1) 2t=d2jotolo] m7|X] F5 AHo|E 517

2) openCV m7]X] HR|5H%7]

3)openCV AAFE ChHEY|
INIE SR

mkdir opency
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mkdir build

WY BUR 0%

cd build

Amd Al flre] BE ANE TAoH7] Yol F2AFFAE a2 A 4 s AA
ofefl ¥ ol Foll [dphys-swapfile] A7dujdof H&

sudo nano Jetc/

CONF_SWAPSIZE = 100& #°22 ZAx2] & CONF_SWAPSIZE = 2048 4

1) 1) er=IDC : IT & Sl A4 HI 22X B AA 3109 A 24 3 084" 7|8
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A Ar5al WAL Q.7

A

gxntle AARe) WA g He
¢/ init.d/dphvs—swapfile restart

pifraspberrypi

pi@raspberrypi

make —j4

ZAueo] ¢hawY ofefel 2o ah

openCV ato|B2j2|S 52 4 9= ofef Pajo] A3y
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CONF_SWAPSIZE = 10002 474

7tdj2} HAE
1) 7tal2t 27gsH7]

ol B2 A3 gl ofefet 2o| Y

/usr/local/share/opencv4/samples/python

(@Al E9E "uldoA 2711 24

ofz) ygolg Fof oAnt B

sudo nano video . py

FE (A2 NI d7]

ttE F oA cap=cv.VidioCature(sourece)S cap = cv.VidioCapture(-1)& 4

<OpneCV A X]>
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efxuejatol 2 AHEYA] Hs

« efxdejmolof] 7iH2tet Tensorflow AA] : efxd2|mole] S FH T Tt}
Tensorflows AA|s}% .

https://seo-dh-elec.tistory.com/32

S A=
~ $ git clone https://github.com/EdjeElectronics/TensorFlow-Lite-Object-Detection-
on-Android-and-Raspberry-Pi.git

« efzdEjmto] AbElA : FtH|ept A ARESteAl HIAESH] Sl Ales AAME 4 Qe RS
=29 HAES) Bt
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: TFLite_webcam Al38§A]7]7]

1 ARG W0l 57l

-source project_env/bin/activate

mlo
s

(raspberrypi% -> (project_env)rasberryip%= W3l 71S sHolstH =)
2. python® & & webcamZ U]2] tH22& oF REg o] §3tdq A5
-python TFLite_detection_webcam.py --modeldir=test_model
(G A: pythono 2 Ade <478 mdS "test_model(PAIMAY)" S AHEst] AFsAlZA Zioltt.)
: A3 AT
| |
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- MINDSTORMS AZEgo] The : 2% AEA717] YIsiA A LoIEAE AxESolS cheutel
c}.

https://education.lego.com/ko-kr/downloads/mindstorms-ev3/software
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cg AYoiEc 12 n 2R AFES Mo
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* O|O|A] 27 : 2 TP oAAS 85| I
https://velog.io/@0hye/Colab-x-PyTorch-%EC%9D%B4%EBWAF%BE8%EC%A7%80-%EB%B6%84
%EB%A5%98

[Google Colab AM& Hf7]

22 ‘Jupyter notebook % Atgste] gl 04'11 AteE ZMSIT7E ‘Google Colab's oMl &9t
Jupyter notebook Localo]2tx] o] m2 Iso] 7y Q= HFEQ IPTHS 7HX]1L 27215 st7] o
ol o2 ZAFEAA AMEE 2 it Dol U=l Google Colabd 1 T7go] EX|SHA] Q=
Ct. Google Colab2 o}f HARFEJOJAL T} }%Q 2 Qlth. ESH Google Colab2 Goolge driveofA]
mlS AbR5}7] &olsta, GPUR A|Fa&ch.

o]2]gt 0] 82 Google Colab2 A+&3t7]2 3hict.

Google Colab APo]E : https://colab.research.google.com/notebooks/intro.ipynb

. 72 cefoluoA ey’ olux] Brjo] ¢ 7]
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{x}

:: Model

.o Dataset

°0
Q

/content/drive/MyDrive/dataset /glass/train/d3661d492e89de1eb0ac035f47194c01 . jpg
/content/drive/MyDrive/dataset /glass/train/d67d4c1b1b5ad484101bc5e4943a59¢c0. jpg
/content /drive/MyDr lve/dataset /glass/train/d67ddc1b1b5a9484101bc5e4943a59¢0-1. jpg
feontent /drive/MyDrive/dataset/glass/train/dd3f746562, jpg
/content/drive/MyDrive/dataset /glass/train/DSC03196. jpeg. jpg

/content /drive/MyOrive/dataset /glass/train/DSC03222. jped. Ipg

/fcontent /drive/MyDr lve/dataset /glass/train/e460a46f 11a858bc77d7477b211d9821 . jpg
/content /drive/MyDrive/dataset /glass/train/Empty-Glass-Bot t le-Transparent-Inages-PNG. png
/eontent /drive/MyDrive/dataset /glass/train/fa60d8fbs4. jpg

feontent /drive/MyDrive/dataset /glass/train/febb5ceds. |pg
/content/drive/MyDrive/dataset /glass/train/front_51640_xcgut.jpg
/content/drive/MyDrive/dataset /glass/train/front_68263_m6tgz. jpg

/content /drive/MyDr ive/dataset /glass/train/front_ad089_utzy1.jpg
/content/drive/MyDrive/dataset /glass/train/HTB11g1eB70HBUN ] SsppabxPgpXaY . jpg
/content /drive/MyDrive/dataset /glass/train/HTB1aXnNkBCYBUNKHFCCaBAH YXaa. jpg
/feontent /drive/MyDr ive/dataset /glass/train/HTBIkyhCdFyZBUNj t_jJa6zD1XXa0. jpg
fcontent /drive/MyDrive/dataset /glass/train/|E002897877_STD. Jpeg. jpg
/content/drive/MyDrive/dataset /glass/train/inage.png
/content/drive/MyDrive/dataset /glass/train/image_2680404251482443278266 . jpg
fcontent /drive/MyDr ive/dataset /glass/train/Image_38881541501220344041 . | pg
/content /drive/MyDr ive/dataset /glass/train/ images. |peg. ipg

/content /drive/MyDrive/dataset /glass/train/images. jpea-1.]pg

feontent /drive/MyDrive/dataset /glass/train/inages. ipeg-2. jpg

/content /drive/MyDr ive/dataset /glass/train/inages. jpeg-8. |pg

/content /drive/MyDrive/dataset /glass/train/images, jpeg-4. jpg

/content /drive/MyDrive/dataset /glass/train/inages. jpeg-5.pg

/fcontent /drive/MyDrive/dataset /glass/train/mages. |peg-6.ipg

/content /drive/MyDr ive/dataset /glass/train/ing. |pg

/feontent /drive/MyDrive/dataset /glass/train/ing.png

/content/drive/MyDr ive/dataset /glass/train/4 = 4 torH x . Jpeg7.ipg
/content /drive/MyDrive/dataset /glass/train/~ = - o1 x . Jpeg-8.pa

/content /drive/MyDr ive/dataset /glass/train/4 4 4 toxH x . ipeg-9.jpg

Jeontent /drive/MyDrive/dataset /glass/train/s Fom o | _— k| k_(1).Jpa

Jcontent /drive/MyDr ive/dataset /glass/train/| & +45004 by m_180mI_A+4BI 2 rdybn Ly bi_2.png
/content /drive/MyDrive/dataset /glass/train/| &4 “a el _|% o 29+ ipg

/content /drive/MyDr ive/dataset/glass/trainA eEu, HHw, L " 1 54,9 A4 E_035. ipeg. ipg
/content /drive/MyDr Ive/dataset /glass/train/ “nq o |4 (0).]pg

Hyperprameters & Device Setting

& Dataloader Setting(27F7F & H&2)

num_workers=nun_workers, pin_memory=True, drop_|ast=False)

test_loader = torch.utils.data.Dataloader(

datasets, ImageFolder(testdir, transforms.Compose([

{x}

transforms
transforms.CenterCrop(2:
transforms. ToTensor (),

Resize(256),

),

#normal ize

tch_size, shuffle=False,

num_workers=nun_workers, pln_memory=True)

FileNotFoundError

<ipython=input-4-86012692706> in
19

= ]

Traceback (most recent call last)
modu le>()
transforns. RandonRes i zedCrop(224),
transforns. RandonHor izontalF1ip(),
transforms. ToTensor (),
#normal ize.

m

usr/local /| ib/python3.7/dist-packages/torchvision/datasets/folder.py in find_c
39

40
% 4
42
43

FileNotFoundError: [Errno 2] No such file or directory
279 Y& ‘train'olgt=
A sjAsta] 25

-
£ 3frames

s(directory)

See :class: DatasetFolder” for detalls

classes = sorted(entry.name for entry in os.scandir(directory) if entry.is_dir())

If not classes
raise FileNotFoundError(f"Couldn't find any class folder in {directory}.")

‘/content/glass/train’

=2 9 ol
=2 XN

of et Zolck. o5 a5ty sl

24

Al Qlok

Model Initialization

Model Initialization

Q

o []
x}

Loss &

model = SuperLightMobi leNet (nun_classes) . to(device)

Optimizer
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Loss & Optimizer
=] P

©® [ ] CEloss = nn.CrossEntropyLoss()
optimizer = torch.optim.Adan{mode| .parameters(), Ir=Ir)

> Training & Evaluation

Inages = input.to(device)
o labels = target.to(device)

# Forward pass

outputs = mode! (inages)

_. predicted = torch.max(outputs.data, 1)
total += len(labels)

correct += (predicted = labels).sun() . iten()

print(‘Epoch [{}/{}], Test Accuracy of the model on the {} test Images: {} %'.format{epoch, total_epoch, total, 100 * correct / total))

CIE29 EcEnter 7|5 521

0

>

A&HA 2o =

-0 transforns. ToTensor (),
a transforns. Nornal ize( [0, 485, 0.456, 0.406],
229, 0,224, 0.2250)]1)
= DATASET_PATH = */content /dr ive/MyDr ive/dataset /SeparateCol lect ion"
# Pass transforns in here, then run the next cell to see hon the transforas ook
o train_data = datasets, |nagsFolder(DATASET_PATH + '/train’, transforn=train_transforas)
test_data = datasets. InageFol der (DATASET_PATH + /test’, transforn=test_transforns)
train_iter = torch.utils. data.Dataloader (train_data, batch_size=BATCHSIZE, shuffle=True, nua_workers=1)
test_iter = torch,utils.data Dataloader(test_data, batch_size=BATCHSIZE, shuffle=True, nun_vorkers=l)
orint("Preparing dataset done!”)
Preparing datasst done!
< @ oretrained nodel = nodels. resnet 18(pretralned=True)
nun_ftrs = pretrained_nodel . fc. in_features
pretrained_nodel . fc = nn.Linear(nun_ftrs, 3)
pretrained_nodel = pretrained_nods| ,to(device)
> Downloading: “https://download.pytorch resnet 18-F3T0726d.oth” to /root/ . cache/torch/hub/ checkpoints/ resnet 18-f370721d. oth
< (9 n_ftrs
512
[10] criterion = nn.CrossEnt ropyLoss()
optinizer = ootin. Adan(pret rained_nodel paraneters(), |r-LEARNING_RATE)
7 1] total parans = 0
for paran_nane, paran In pretrained nodel naned paraneters():
i paran. requires_grad:
total_parans += |en(paran. reshape(-1))
orlnt(f*Naber of Total Paraneters: {total parans:,d}")
©
- Nunber of Total Paraneters: 11,178,051

© test_sccuracy ¢ 0,750
Q Predict; 1, Label: 2 Predict: 1, Label: 1 Predict: 1, Label: 1

[= ’LL

)

>3 =

Predict: 1, Label: 1 Predict: 1, Label: 1 Predict: 1, Label: 1 predict: 0, Label: 0
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5 Predict: 0, Label: 0 Predict: 1, Label: 2

Teachable Machine A}O]|E : https://teachablemachine.withgoogle.com/
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715 Y. https://github.com/pedropro/TACO
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[Underwater-Plastic-Detection-and-Cleaning-using-Computer-Vision-

and-Deep-Learning]
- SEOA HiE e 2H7]E AESte e Eol
o, ¥, A, 7rE A 5 Y 2r]E et

Zlsly .

https://github.com/Vaishnvi/Underwater-Plastic-Detection-and-Cleaning-using-Computer-Vi
sion-and-Deep-Learning

- Underwater-Plastic-Detection-and-Cleaning-using-Computer-Vision-
and-Deep-Learning st 2@ oA
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22 »# W tflite 9} labelmap mdo] 9lojof st
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5 lines (5 sioc) | 25 Bytes Raw  Blame [;] [E-] 7 f:‘
1 beitle
2 can
3 straw
4 cup

S bag

Recycle-Item-Detection
-2 24 5 671A] AZE ofolsl AEsH 2co|ck

a1 o

715]¥ : https://github.com/Aida81/Recycle-Item-Detection
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© !\FO:tensorflowiglobal step/sect 0 R - |
Q 2021-01-29 04:03:51.218474: W tensorf low/core/framework/al locator .cci 124] Al locat ion of 207380000 exceeds 10% of system memory
2021-01-28 04:03:51.417082: W tensorf |ow/core/framework/a| locator .cci 124] Al location of 207380000 exceeds 10% of system menory
2021-01-29 04:03:53.085711: W tensorf low/core/framework/al locator .cci 124] Al locat ion of 127733760 exceeds 10% of system memory
x} INFO: tensorf |ow: Recording summary at step 0
INFO: tensorf lowi g lobal step 1 1.1770 (52,634 sec/step)
o INFO: tensorf lowtglobal step 2
INFO: tensorf lowi g lobal step 3
INFO: tensorf low! alobal step 41 loss = 24,5869 (4,351 sec/step)
INFO: tensor f lowi g lobal step 5 loss = 22.9518 (4.385 sec/step)
INFO: tensorf lowtglobal step B: loss = 22.0602 (4.379 sec/step)
INFO: tensorf lows g lobal step 7: loss = 20.7771 (4.386 sec/ster)
INFO: tensorf lowtglobal step 8! loss = 19.5354 (4.343 sec/step)
INFO: tensorf lows g lobal step 3: loss = 18.3861 (4.389 sec/step)
INFO: tensorf lowtglobal step 10 loss = 17.5021 (4,340 sec/step)
INFO: tensor  low! alobal step 11: loss = 16,7320 (4,375 sec/step)
INFO: tensorf lowi g lobal step 12 = 15.8354 (4.311 sec/sten)
INFO: tensor f low: g lobal step 13
INFO: tensorf lowi g lobal steo 14:
INFO: tensorf lowtglobal step 15
INFO: tensorf lowi g lobal step 16 =
INFO: tensorf lowt Recording sumary at s
INFO: tensorf lowi g lobal step 17: loss =
1

ep 16

12.8482 (7,546 sec/step)
INFO: tensorf low: global _step/seci 0.181536
INFO: tensorf low:alobal step 18: loss = 11,8335 (4,373 sec/step)
INFO: tensor lowiglobal steo 19¢ loss = 1
INFO: tensorf low: global step 20: loss = 11.2939 (4.383 sec/step)
INFO: tensorf low: global step 21! loss = 10.8061 (4.380 sec/step)
INFO: tensorf low:global step 22: loss = 10.4622 (4.368 sec/step)
INFO: tensorflow:alobal step 23: loss = 10,2433 (4.364 sec/step)
INFO: tensorf low: alobal step 24: loss = 10,2530 (4.373 sec/step)
INFO: tensorf lowiglobal step 25! loss = 9.5733 (4,358 sec/step)

INFO: tensor f low: global step 28: loss = 9.6969 (4.458 sec/step)
INFO: tensorf lowtglobal step 27 loss = 9.2940 (4.342 sec/step)
INFO: tensor f lowi g lobal step 28! loss = 9.2073 (4.388 sec/step)
g INFQ: tensorf lowi global step 29: loss = 8.1035 (4.403 sec/step)
INFO: tensorf low: global step 30: loss = 8.9653 (4.435 sec/step)
8 INFO: tensorf lowi g lobal step 31: loss = 9.0215 (4.397 sec/step)
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Labellmg Zl3]E : https://github.com/tzutalin/labellmg

® 75| BoA Labellmgs

wdor 4ES Fo-

@ Anaconda PromptE @2]A} Hgtoz AlSHAIZ]

® resources.qrcit resource.py IH2-g labellmg-master\libs2 &7 &C}.

M 7 < |libs
o = 25 H7|
« v 4 ™ > labellmg-master > libs v L bs &4
0= 37
a ZHEY| = consianis IR
W HE S + = create ml_io 4KB
B cie=c . _} default_label_combobox KB
1 } . N e
w L pC # hashableQListWidgetitem KB
# labelDialog 4K8
@ OneDrive # labelFile 7B
= U pC A pascal voc_io 7KB
} resources B627KB
1 L= .:I resources.qroc 3KB
i
P settings 2KB
- shape
& stringBundle
# toolBar
& ustr 2
& utils 2022-04-30
B yolo_io 2022-04-30 2= 5KB

| s

@ labellmg.pyE A°IA|A

ch

SN
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€O & Model Maker Object Detection.pynb o as
oe $3 H7| g9 e =7 S8 o
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veBs0 W

aQ
=

~ Copyright 2021 The TensorFlow Authors.
{m]

[ ] #title Licensed under the Apache License, Version 2.0 (the “License"): Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License,
# You may obtain a copy of the License at
#
# https:
#
# Unless required by applicable |aw or agreed to in writing, software
# distributed under the License is distributed on an "4S IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either exoress or implied.
# See the License for the specific language governing permissions and
# linitations under the License

. apache. ora/ || censes/LIC

- Train a custom object detection model with TensorFlow Lite Model Maker

In this colab notebook, you'll learn how to use the TensorFlow Lite Model Maker to train a custom object detection model to detect Android
figurines and how to put the model on a Raspberry Pi.

The Model Maker library uses transfer learing to simplify the process of training a TensorFlow Lite model using a custom dataset. Retraining a
TensorFlow Lite model with your own custom dataset reduces the amount of training data required and will shorten the training time.

~ Preparation

Install the required packages

Start by installing the required packages, including the Model Maker package from the GitHub repo and the pycocotools library you'l use for
evaluation.
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~ Step 6: Evaluate the TensorFlow Lite model.
Several factors can affect the model accuracy when exporting to TFLite:

* Quantization helps shrinking the model size by 4 times at the expense of some accuracy drop.
« The original TensorFlow model uses per-class non-max supression (NMS) for post-processing, while the TFLite model uses global NMS
that's much faster but less accurate. Keras outputs maximum 100 detections while tflite outputs maximum 25 detections

Therefore you'll have to evaluate the exported TFLite model and compare its accuracy with the original TensorFlow model

Before compiling the .tflite file for the Edge TPU, it's important to consider whether your model will fit into the Edge TPU memory.

The Edge TPU has 8 MB of SRAM for caching model paramaters, so any model close to or over 8 MB will not fit onto the Edge

TPU memory. That means the inference times are longer, because some model parameters must be fetched from the host system memory

One way to elimiate the extra latency is to use model pipelining, which splits the model into segments that can run on separate Edge TPUs in
series. This can significantly reduce the latency for big models.

The following table provides recommendations for the number of Edge TPUs to use with each EfficientDet-Lite model

Model architecture Minimum TPUs _Recommended TPUS

If you need extra Edge TPUs for your model, then update NINBER_OF TFUS here:

Finally, we'll copy the metadata, including the label file, from the original TensorFlow Lite model to the EdgeTPU model.
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	LINC_2022-1_캡스톤디자인_결과보고서_2조
	개요
	1. AI(인공지능) 머신러닝(machine learning)
	(내용없음)
	(내용없음)
	가) 딥러닝은 특정 형식의 인공 신경망(ANN)을 사용하며, 우선 샘플 데이터를 통한 훈련 작업이 필요함. 그 이후에는 훈련된 인공 신경망(ANN)을 해당 작업에 사용할 수 있음.
	나) 훈련된 인공 신경망(ANN)을 사용하는 것을 ‘추론’이라고 함.
	다) 추론이 진행되는 동안 인공 신경망(ANN)은 학습된 규칙에 따라 제공된 데이터에 대한 평가 결과를 다시 보고함. 이러한 평가 결과는 입력 이미지에 결함이 있는지 또는 오류가 없는 객체를 나타내는지에 대한 추정 등이 될 수 있음. 

	2) 뉴런, 계층 및 연결
	3) 심층 인공 신경망

	나. 딥러닝의 활용 용도
	(내용없음)
	(내용없음)
	(1) 이미지 분류 작업에서는 이미지를 결함이 있는 구성 요소와 정상적인 구성 요소로 분리한 후 결함의 종류에 따라 정렬하거나 빈 이미지를 다른 카테고리에 할당하는 등 이미지들이 서로 다른 클래스에 할당됨.
	(2) 쿠키 제조 과정에서 쿠키에 아무런 문제가 발생하지 않았는지 또는 쿠키의 일부가 부서졌는지를 확인하는 작업이 이뤄지는 것과 유사함.
	(3) 예를 들어 쇼핑 바구니에서 서로 다른 과일 조각을 식별하거나 교통 표지판, 도로 및 사람을 구별할 수 있음.
	(4) 이미지 세분화를 통해 어셈블리 라인에서 원형, 정사각형, 육각형 등 어떤 모양의 쿠키가 운반되는지 등을 확인할 수 있음.







