ITPAKTUYHA POBOTA 1
MAHIMHHE HABYAHHS 3ACOBAMMU CEPBICY
TEACHABLE MACHINE

Mera: oTpumaru 3HAHHS Ta MPAKTUYHI HABUYKU y poOOTI 3 MeETojamMu

mrryaroro inTenekry I 6e3 koxy Ha nmpukiami cepsicy Teachable Machine.

Teopernunuii maTepiaj

Mamunne HaBuanHs (machine learning) — oauH 3 MeToniB (YHKIIIOHYBaHHS
MITYYHOTO 1HTEJIEKTY, a caMe — MPAKTHUYHOI peani3alilii Horo MOXJIMBOCTEH MIISTXOM
CTBOPEHHSI aJIrOPUTMIB JIJIsl BUSIBJICHHS 3aKOHOMIPHOCTEH MiJl Yac aHali3y BEITUKHX
JAHUX, Ta IX MOJAJbIIE€ BUKOPUCTAHHS I camMOHaB4aHHs. OCTaHHE — TOJOBHA
OCOOJIMBICTH 1 IPIOPUTETHE 3aBJIaHHS: HE BUPIIIUTH OJIHY KOHKPETHY 3a/1auy Hamnpsmy,
a HaBYMTHUCS B IPOLIECI 3aCTOCYBAHHS PillIeHb BUKOHYBATH 1HIII MOJIOHI 3aBJAHHS.
Jlist  1bOrO  BHKOPHUCTOBYIOTHCSI MAaTeMaTHYHMA Ta CTATUCTUYHHM — aHaII3H,
ONTHUMI3AIlis Ta 1HII TEXHIKUA OMpPaIfOBaHHS JTaHUX.

3aranbHy MeTy machine learning MmokHa oxapaKkTepu3yBaTH SIK aBTOMaTH3AIIi110
Ta OMTUMI3AIlII0 PIICHb CKIQJHUX PYTUHHUX 3aJa4d Y HalpI3HOMaHITHIMHKX cdepax,
BIJl METEOpOoJIOrii A0 KOMyHIKamiil (mpo koTpi mige moBa Huxkue). CyyacHui
GbyHITIOHAT IHCTPYMEHTIB MAaIIMHHOTO HABYAHHS CTIPaB/Ii BpaXkae: TOJATKU BXKE 3/1aTHI
pO3ITi3HaBaTH MOBY, KE€CTH Ta 00pa3u, MPOBOJAUTH MEANYHY Ta TEXHIUHY J1arHOCTUKH,
Oip>koBUI 1 (PIHAHCOBUI aHali3U, CUCTEMATU3YBAaTH JAOKYMEHTAIll0 Ta BUSBIATU
cnaM. ToTanpHa JiKUTANI3AIIS TPU3BOIUTH 10 HAKOIMYCHHS BEJIMUE3HUX OOCATIB
iH(DopMallil y pi3HUX Taly3sx, 110, B CBOIO Yepry, po3muproe chepy 3aCTOCyBaHHS
machine learning.

Kommnanis Google 3anycruia cepic Teachable Machine, sikuit Hao4uHO mosicHioe

NPUHLIUNKY MAaIMHHOTO HaBuaHHSA. BiH 1o3Boisisie mpocTto y Opaysepi NpOBECTH



HEBEJIMKE HABYAHHS IITYYHOTO 1HTEJIEKTY 1 MOTIM MEPETISHYTH pPe3yJbTaT TaKOro

HaB4YaHHA.

» C @& teachablemachinewithgoogle.com > % = & 0O 0 H

Teachable Machine

Train a computer to recognize your
own images, sounds, & poses.

Ha caiiti Teachable Machine MoxxHa poJIeMOHCTPYBAaTH CUCTEMI SIKHICh 00'€KT
3a JOMOMOror BeO-kamepu Komm'ioTepa. Ilicis mporo 3a AOMOMOTrO0 HATUCKAHHS
TPHOX PI3HOKOJIOPOBUX KJIABIII TMPOBOJAMUTHCS TMPOIEC HABYAHHS IITYYHOTO
IHTEJEKTy — CHUCTE€Ma po3Mi3Hae 00'ekTh. /[ KOXKHOI KHONKU (KOKHOI'O KJacy
HABYaHHS) TOTPIOHO BUKOPUCTOBYBAaTH pi3HI oO0'ektu. Ilicms HaBuaHHA cepBic
MOB'SI3y€ PO3Mi3HAHI 00'€KTU 3 OJIHIEI 3 JIOCTYIHUX BapIaHTIB IMpPEJCTaBIICHHS.
BianoBigHicTe Moxke OyTH nipeacTaBieHa y Burisai GIF-animarii, 3sBykoBux e(eKTiB
YK TOJIOCOBOTO MOBiIOMJICHHs. Hamani kopucTyBad MOXe 3MIHIOBAaTH 00'€KTH TIepent
KaMepoIO MPHUCTPOI0, a CHCTEMa BHU3HAYaTUME I1i 3MIHM Ta BUBOJAMTHME TOB'SI3aHY 3
KOHKPETHUM 00'€KTOM BiJMOBIAHICTb.

HesBaxxaroun Ha mpoctoTy cepBicy Teachable Machine, mo 3maerbcs, BiH
JIEMOHCTPYE €Kil PyHAaMEHTaNIbHI ACTIEKTH MAIlIMHHOTO HaBYaHHSI.

[To-mepimie, 1ysi HaBYAHHS AJITOPUTMIB MOTPiOHI NMPHUKIAANA, HA TIACTaBl SIKAX
BHU3HAYAIOTHCS Ta 3aIlaM'sITOBYIOThCS 3pa3KH.

[lo-npyre, Ha HaBYaHHS NOTPIOHO O€3114 MOAIOHUX MTPUKIIAIIB.

[To-Tpere, cepBic MiIBHINLYE PIBEHb PO3YMIHHS CBITY QJITOPUTMIB HITYYHOTO

1HTEJIEKTY.

Xix podorm:

1. Tlepexomumo 3a nocwianusm https://teachablemachine.withgoogle.com/

2. Hartuckaemo Get Started.


https://teachablemachine.withgoogle.com/

3. BubupaeMo THUIT TPOEKTY.

New Project

#) Open an existing project from Drive. [ Open an existing project from a file.

| n' ‘ ' ' i
Image Project Audio Project Pose Project
Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam.
microphone.

4. Bubupaemo «CtangapTHa MOJENb 300paKEeHBY.

I[ New Image Project X
3y  Standard image model Embedded image model
Best for most uses Best for microcontrollers
224x224px color images 96x96px greyscale images
Export to TensorFlow, TFLite, and TF.js Export to TFLite for Microcontrollers, TFLite, and TF.js
Model size: around 5mb Model size: around 500kb
See what hardware supports these models.

5. Orpumyemo pobouy o0siacTh B SKiil KiIac Iie¢ 00 €KT SIKMM TOTPIOHO
PO3ITi3HATH Ta BIAPI3HUTH BiJ iHIIOTO 00’ €KTa. 300payKEHHS MOXHA 3aBaHTAXKYBATH 3

JTUCKy a00 BeO KaMmepH.



Class 1

Add Image Samples:

O &
Webcam Upload
Training X
Preview T  Export Model

Train Mode!

Class 2 You must
before yo

a model on the left
review it here.

Add Image Samples:

e o

Webcam Upload

[ Add aclass

6. 3amaeMo Ha3BU KJIACIB.

Hanpuxnan:

«OKyIapy 3BUYANHI»

«OKynspu U1 TTaBaHHS.

7. Ilim koXkeH Ki1ac CTBOproeMo Habip BUOipok nanux. HanamroByemo mxepena.
KinpkicTh BUOIPOK JJIsI KOXKHOTO KJlacy Mae OyTH NMPUOIM3HO OJHAKOBHM. MoO’kKHa

BUKOPUCTOBYBATH A3€pKajbHE BITOOpaXKEHHs ISl 301IbILICHHS Bap1aHTIB.

Okynsapu 3BUYanHi

O6pa3suos U3ocbpaxeHuia: 8
e * — e & Y N S
L T e &9 W QP Bd
Be6-Kamepa  3arpyauTtb ’ .: h
Okynsipu gns nnaesaHHA

O6pa3uos M306paxeHuin: 9

[ ORE # A S @@‘Eaﬁg

Be6-Kamepa  3arpysuTtb



8. ani HeWpOoHHY MEpexXy MOTPIOHO HABYMTH 1 MEPETJISIHYTH, MOKA3ylouu i

BIJIMOBIAHI 00’ €KTHU Ta OI[IHIOIOYHU PE3YJIbTaT.

O6yueHune

Mogaene obyueHa

,ﬂDI‘IOﬂHMTeﬂbeIE

Snoxu: 50 H

Paamep naketa:

16“ ®

CkopocTbk 06yueHus:

re
v

CHpocuTk HACTPOMKMK

0,001

O
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ceefeHun

M

O.Ilicns HaByaHHS HEUPOHHOI Mepexi 1ii HEOOXIAHO MPOTECTyBaTU

BUKOPUCTOBYIOUH PO3/IiIT Preview.

~ JXCnopT
Mocmorpers % J

Bson @@ sBKn Webcam

BbixogHbie gaHHbIe

Buixoambie pamHbie

Okyns... a
3BMYa...

Oxyna..

JonNa
Okyns... Oxyne.

nnrana..
nnaea...



= Teachable Machine

~ Sxcnopr
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O6pa3uos n3obpaxeHuit: 8
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5. [licns HaBYaHHS HEUPOHHOT MEPEXKI il MOKHA 3a0paTH BUKOPUCTOBYIOUU

Export Model.

Export your model to use it in projects. X

Tensorflow.js @ Tensorflow @ Tensorflow Lite @

Model conversion type:

@ Keras O Savedmodel &, Download my model

Converts your model to a keras .h5 model. Note the conversion happens in the cloud, but your training data is
not being uploaded, only your trained model.

Code snippets to use your model:

Keras OpenCV Keras Contribute on Github ()

from keras.models import load_model # Tensorflow is required for Keras to work Copy |_D
from PIL import Image, ImageOps # Install pillow instead of PIL
import numpy as np

# Disable scientific notation for clarity
np.set_printoptions(suppress=True)

# Load the model
model = load_model("keras_Model.h5", compile=False)

# Load the labels
class_names = open("labels.txt”, "r").readlines()

# Create the array of the right shape to feed into the keras model

# 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

data = np.ndarrav(shape=(1., 224, 224, 3). dtvpe=np.float32) ]
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from keras.models import load_model # TensorFlow is required for Keras
to work

from PIL import Image, ImageOps # Install pillow instead of PIL

import numpy as np

# Disable scientific notation for clarity
np.set_printoptions(suppress=True)

# Load the model
model = load_model(""keras_Model.h5", compile=False)

# Load the labels
class_names = open("labels.txt", "'r").readlines()

# Create the array of the right shape to feed into the keras model
# 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
data = np.ndarray(shape=(1, 224, 224, 3), dtype=np.float32)

# Replace this with the path to your image
image = Image.open("<IMAGE_PATH>").convert("RGB")

# resizing the image to be at least 224x224 and then cropping from the
center

Size = (224, 224)

image = ImageOps.fit(image, size, Image.Resampling.LANCZOS)



# turn the image into a numpy array
image_array = np.asarray(image)

# Normalize the image
normalized _image_array = (image_array.astype(np.float32) / 127.5) - 1

# Load the image into the array
data[O] = normalized image_array

# Predicts the model

prediction = model.predict(data)

index = np.argmax(prediction)
class_name = class_names[index]
confidence_score = prediction[0][index]

# Print prediction and confidence score
print("Class:", class_name[2:], end=""")
print("Confidence Score:", confidence_score)

6. 3a pe3syabTaTamMu po6oTH 0pOPMHUTH 3BIT B SIKOMY Bi100Opa3uTH eTanu

POOOTH iTIOCTPYIOYH iX BiINIOBIAHUMH CKPiHAMHU.

Marepiaaun

1. https://www.youtube.com/watch?v=bDsR1K53EwW0 BimeoiHCTpyKIis 1O

po0OTI 3 cepBicOM.

2. https://teachablemachine.withgoogle.com/ nocuwianus Ha Teachable

Machine.


https://www.youtube.com/watch?v=bDsR1K53Ew0
https://teachablemachine.withgoogle.com/

