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Teachable Machine

» Teachable Machine (LA TFff TM) & Google HEEHAFE
Google HITRIBEfLAEHI > 1B Google BRIRBEM D EEZS o

« ¥%F Tensorflow BY keras BYMHARAPIRIEEY o




Google Teachable Machine

« B#8 . https://teachablemachine.withgoogle.com/

= Teachable Machine

New Project

#) Open an existing project from Drive. 3 Open an existing project from a file.

o "

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.

(= BSE I = =
R =58 E23- 15
More coming soon

odels will appear here as
y're developed



https://teachablemachine.withgoogle.com/

Step 1: IIAERN

Elig=]

= Teachable Machine

] LB BB AR S

5]

116 Image Samples

. B rErE
Webcam Upload ‘j k[ s/ '/ ."d) uﬁ

=YL

117 Image Samples
L ELLl ¥ A
Webcam Upload > Py

)
151 Image Samples

S | S S S A

BB
57 Image Samples

(] &

Webcam Upload

OE=EZEE 1

Training

Train Model

Preview

. Bt 2.

T Export Model

You must train a

before you can

prev

model on the left
iew it here.

iz 3. FEA o




Step 2 : F)ll4k

i Andvance #EPE > AIIAEEF|E Epochs (1) : 50 ~ Batch Size (#t¥}) : 16+
Learning Rate (22EX) :0.001 > —iEK:R > WRAEREHAVERR > E=(EZFEIED]
AR FIERZE -

= Teachable Machine

aaaaaaaaaaaaaaa

Training
__ Train Model
=]
aaaaaaaaaaaaaaaaaaaaaaa A
-
O Fail 1 t i oooooooo B8
a3 O3 P 3 .
aaaaaaaaaa ‘ ‘ . ‘ 4\ Preview T Export Model
i v |
i Learning Rate:
00000
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L ’
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BB

mmmmmmmmmmmmmm

Webcam Upload




Step 3. 7&H

SehR > BREFRERE & BIRAIEMESR -

= Teachable Machine

5]

15 Image Samples

(] &
Webcam Upload
PaY:L]

15 Image Samples

(] &

Webcam Upload

Eio]

15 Image Samples

O 0
Webcam Upload
BE

15 Image Samples

(] &

Webcam Upload

B g w< @l o 5

bbbl &b

LEeeLil

Training

Model Trained

Advanced

Epochs: 50 B

Batch Size: 16 n

Learning Rate:

0.001 a

Preview T Export Model

Input . ON Webcam Vv

Switch Webcam v

Output

B

o
k]

it

Fin]
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vaRiIE

MEBE TSR E LD IBIE > A LLEIE Under the hood BFE ’ == A »
AIUBEEIBERD M o

= Teachable Machine o ®
CLASS ACCURACY # SAMPLES
57 n7 1.00 3
a5 1.00 3
15 Image Samples Preview T  Export Mod
m 1.00 3
(] 2 o . £ < . BE 1.00 3
" & A = -2 :
Webcam  Upload L L% ’ [l = Input OFF  Webcam
Training N
Switch Webcam Confusion Matrix @
== Model Trained scale
oYL 3
15 Image Samples Advanced A l,
= * i -
O & - . ‘ = - “ Epochs: 50 B "\3 5]
Webcam Upload o r A :
Batch Size: 16 n
0
i i R = P ®
Learning Rate: = = 1‘1
0.001 a ,\i; Prediction
15 Image Samples )
o fa 1{ A 4(-» ( 4 o
Webcam Upload | ~ ~ < P — = Accuracy per epoch @)
1.0 - acc
o [l . — test acc
o 0.8+
- -
RE ’ 4
306
=5 2
15 Image Samples o £04-
0.2
(] A
Webcam Upload 0.0
o 10 20 30 4 50
Epochs
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AR (Confusion Matrix)

REHERE IR E RV A




—A%EIAY Confusion Matrix (i/2)

True/False Positive/Negative
IEREEAR ? TR 75 ]
EE True EFE False

TP
(True Positive)

88| True

FP
(False Positive)

FN

¥Rl False (False Nagative)

TN
(True Nagative)

TP (IEFERVIEMTFEA]) :

i

[REwR > BETRAER o (BZHYT)

TN (EEfERERTER) @ BRER  BETFAER o (BZEL)
FN (SERMEMETER) | BfRAR » BEREAER o (BDEY) (KFIFMREEER > ZERER
FP (SEERRVIEMTEA) | BIRER > BERASER o (BDEYr) (KFIFRERER  THERE




True/False Positive/Negative

IEFEEATS? FRAIF A

ER True EMR False

FP

2 ..
) (False Positive)

(True Positive)

88| True

FN

80 False (False Nagative) I

(True Nagative)

- Accracy (ZEMEE) : (TP + TN) / FIEBENER > ESexsHANEE -
« Precision (fFZE) . TP / (TP + FP) (%E;EIJ?%EFQE%’E SRR ERERZ/?)
v APIPIR > EEMEEAER FPY) WEHZD > LRFAEEREES (BEA) WEHZD
« Recall (BEZF):TP / (TP + FN) (=P %IEF’]E%’ IZ,T\E’\JE’\JZE-EEFEE%&?)
v B EEER EENERERER (BEBEERFR) NEHZL > MEHIERAEEFENER (BESkE) &HZ Do
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- LUBEAN I (BRREITI-AE~-H BB BF 15 RER)
v' Training samples : 85% of sampes (&7 > FH 12 R)
v’ Test samples : 15% of sampes (HIER#RZS > (£ 3 R)
v’ Accuracy (Xf82Z7% Recall B[EIZE) : TP / Samples per Class (TM FIERFARIER)




- PO%E =
TM Y EE%*HI%D Accuracy = TP / Samples per Class

Accuracy per calss Accuracy per epoch
CLASS  ACCURACY # SAMPLES " T ac]
=27] 1.00 3 0.8+
Fal-H] 1.00 3 ﬁwﬂ.ﬂ-—
= 1.00 3 E 0.4
et 1.00 3
0.2
0. T 1
[i] 10 20 30 40 50
Epachs
Confusion Matrix Loss per epoch
scaleCoun 1.2+ — loss J
3 — test los
1.0
0.3 4
E 0.8
0.4
1
024
0 0.0 T T
[i] 10 20 30 40 50
Enachs




Confusion

= Teachable Machine

Confusion Matrix : &R
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Webcam Upload
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Webcam Upload
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Webcam Upload
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Al AVEHMAS R - LUEIE Accuracy ©
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Add a class

-~
[~

Preview

Input ® on

Training

Switch Webcam

Model Trained
Advanced A
Epochs: 50 B @)
Batch Size: 16 n @)

Learning Rate:

oot B @

Output

e

ujl

ol
i

dt

2
|
=
|

10

Accuracy per class ®
CLASS  ACCURACY # SAMPLES
=57 1.00 3
P=t-:} 1.00 3
IE 0.67 3 I
BB 1.00 3
Confusion Matrix (@)
scal
L2y 0 0 0 =
E=1 B 2
g :
3]
] 1
1
2E{ 0
0
= = € £
s K =
Prediction
‘ »
Accuracy per epoch @
— acc
— test
0.0 :
0 10 20 30 % 50
Eoochs
4 »
Loss per epoch ®
127 — loss
~— test loss




Conclusion

W5
i

. FGRYEY Confusion Matrix ® $TEEFZHIFERE
v B[fRIERFEASEIESE o
v FERIEBIET > B2 E BPRER o

- BEEN

v https://www.ycc.idv.tw/confusion-matrix.html
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FEIRE

= Teachable Machine Model Trained ) -
Preview T  Export Model
s
H Advanced Fat
: Input @ on Webcam v
Epochs: 200 [ @

Export your model to use it in projects.

Tensorflowjs (@) Tensorflow (i) 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 Contribute on Github ()

from keras.models import load model Cnpylg
from PIL import Image, ImageOps
import numpy as np

# Load the model
model = load_model(’keras_model.h5")

# 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>")

#resize the image to a 224x224 with the same strategy as in TM2:

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




Outline

- TM F=il|#R1EE £
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e £ Python F
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. opencv
v FAZZRIHLERER -

e tensorflow

Python BY#E4H

3l
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v pip install tensorflow










