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• TM

•

• Python Webcam
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Teachable Machine

• Teachable Machine TM Google

Google Google

• Tensorflow keras
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Google Teachable Machine

• https://teachablemachine.withgoogle.com/

https://teachablemachine.withgoogle.com/
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Step 1

• 1. 2. 3. 
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Step 2

• Andvance Epochs ( ) 50 Batch Size ( ) 16

Learning Rate ( ) 0.001
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Step 3

•
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• Under the hood



(Confusion Matrix)



Confusion Matrix (1/2)

實際 True 實際 False

預測 True
TP

(True Positive)

FP
(False Positive)
Type I Error

預測 False
FN

(False Nagative)
Type II Error

TN
(True Nagative)

True/False
?

Positive/Negative

• TP ( ) ( )

• TN ( ) ( )

• FN ( ) ( ) ( )

• FP ( ) ( ) ( )



Confusion Matrix (2/2)

實際 True 實際 False

預測 True
TP

(True Positive)

FP
(False Positive)
Type I Error

預測 False
FN

(False Nagative)
Type II Error

TN
(True Nagative)

True/False
?

Positive/Negative

• Accracy ( ) (TP + TN) / 

• Precision ( ) TP / (TP + FP) ( ?)

✓

• Recall ( ) TP / (TP + FN) ( ?)

✓
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TM 

• ( 15 )

✓ Training samples 85% of sampes ( 12 )

✓ Test samples 15% of sampes ( 3 )

✓ Accuracy ( Recall ) TP / Samples per Class (TM )
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TM –

Accuracy per calss

Confusion Matrix

Accuracy per epoch

Loss per epoch

Accuracy = TP / Samples per Class



14

Confusion Matrix of TM

Confusion Matrix Accuracy
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Conclusion

• Confusion Matrix

✓

✓

•

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

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

• opencv

✓

• tensorflow

✓ pip install tensorflow



Webcam 



Demo

converted_keras


