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SLIDING WINDOWS

1. hypothesize:

try all possible rectangle locations,
S1Z€s

2. test:

classify if rectangle contains a face
(and only the face)

Note: 1000's more false windows
than true ones.
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FEATURES

4 Types of “Rectangle
filters” (Similar to Haar
wavelets)

C

=
g(x) =

sum(WhiteArea) - sum(BlackArea)
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IMAGE CLASSIFICATION

. T 7 : e .
\ A '. A /2}‘ , 49 49 99 40 17 81 18 57 60 87 1 62 00
\ } / , A ( 81 s 03 49 13 36 65
\ $ i) ! \ / 3 : 03 32 3¢ 71 37 92 3¢ 91
1 : 23 22 40 40 35 €6 33 13 80
24 5 2 53 78 36 &4 20 35 47 12 S0
s 81 28 €4 23 67 10 2€ 32 40 67 59 S4 70 66 18 38 &4 70
\ €7 26 20 68 02 62 12 20 93 €3 94 39 €3 OB 40 91 66 49 94 21
24 3% 30 0% 66 73 99 26 97 17 78 78 96 83 314 28 34 29 €3 72
\ 21 %€ 33 09 75 00 76 44 20 4% 3% 14 0O €1 33 97 34 31 39 9%
\ N 98 17 S3 38 22 75 SL €7 1S 04 03 80 04 €2 16 14 09 53 S& 92
16 39 05 42 96 35 31 47 S5 52 88 24 00 17 S4 36 29 85 &7
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20 69 26 4 30 3 82 €7 $9 85 74 04 36 1€
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What the computer sees

82% cat
15% dog
2% hat

1% mug

o
image classification
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IMAGE CLASSIFICATION
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CHALLENGE: OCCLUSION
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CHALLENGE: INTRACLASS VARIATION
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CLASSICAL PIPELINE FOR CLASSIFICATION
e Classical CV

J(x; 0)

“Simple” Trainable

Classifier
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CLASSIFICATION PIPELINES
e Classical CV

Hand-crafted
Feature Extractor

“Simple” Trainable
Classifier

Tramable
Classifier

End-to-End Learning
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AIATZEHE (ARTIFICIAL INTELLIGENCE)

ARTIFICIAL
INTELLI

MACHINE
LEARNING

DEEP

| LEARNING
MK IA
VN M VN

1950's 1960's 1970’s 1980's 1990’s 2000's 2010's

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.
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ML V.S DL
Machine Learning
&k -4
\
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DEEP LEARNING
ZF

CNN

Convolutional Neural Network

SRR

RNN

Recurrent Neural Network

TRIR AT A R

o= f |=»hl=> | | n2=» [ = g |- y

X! X2 X3
GAN
Generative Adversarial Nets — [Generotor V2| — |Generofor V3|
A pR U AR R | | |
| | l
Discriminator V; Discriminator V3 Discriminator Vi
| FAZRLEE BB |
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TEACHABLE MACHINE

https://experiments.withgoogle.com/teachable-machine

Experiments with Google Collections v  Experiments Q_  Search ’ SUBMIT EXPERIMENT

Teachable Machine

November 2019 | By Google Creative Lab

COLLECTION:

A fast, easy way to create machine learning models - no coding required. AL Experiments

LAUNCH EXPERIMENT GET THE CODE
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TEACHABLE MACHINE

yMafEARER LR ?

Class 1 l l l MY PROJECT L
l PROJECT
TRAINMODEL l
Class 2 (. '.') ‘.) @
P2 L a

1 WEERE 2 Gl #RIEE 3 EHiEE

WELEH Wi 5 RHIREEERE AlFEAWEIETAE EEEE Export your model for your projects:
ZRIERR - AT S Bl [EfE D 2R - sites, apps, and more. You can

download your model or host it

Eh:WELEE® = h : JlEER online.

Th: ELET
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Just Me .
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HTTPS://CORAL.AI/PROJECTS/TEACHABLE-
SORTER#STEP-2-SETUP-PI-AND-INSTALL-LIBRARIES

https://youtu.be/ydzJPeeMiMI
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Teachable Machine
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Not Metal
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224 x 224 EERIFEEE 96 x 96 EEFMNEEE

o] 4 ¥ TensorFlow - TFLite ] TF.js o] (& & E TFLite for Microcontrollers - TFLite 71 TF.js
BEAN 5 MB EELA/ 1 #7500 KB
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Class 1

57 Image Samples

Ck &

Webcam Upload

Training

Preview T Export Model
Train Model
Class 2

You must train a model on the left

before you can preview it here.
Advanced

60 Image Samples )
2. Train your Model X

Now that you have two classes, you
can train your model here (or add
more classes).

C 2

Webcam Upload

Add aclass
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Class 1

57 Image Samples

Che X
Webcam Upload Training
Training... Preview T Export Model
Class2 ~ : : 00:02 - 36/50 You must train a model on the left
before you can preview it here.
60 Image Samples ¥, Advanced v

Ce &

Webcam Upload

Add a class
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Training

Model Trained

Advanced

Epochs: 50 B

Batch Size: 16 n @

Learning Rate:

0.001 B

Reset Defaults

Under the hood
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Preview T  Export Model
Input ® on Webcam
Switch Webcam v

N

©)

Output

Class 1

Class 2

Preview T  Export Model
Trammg Input . ON Webcam Vv
Model Trained
Switch Webcam v

Advanced AN

Epochs: 50 B @

Batchsize: 16 [ @

Learning Rate:

o001 @

Reset Defaults @

Output

Under the hood
Class 1
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Export your model to use it in projects.

Tensorflow.js (0 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 OpenCV Keras Contribute on Github o

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.ndarray(shape=(1, 224, 224, 3), dtype=np.float32)
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= Teachable Machine

-+ New Project

#) Open project from Drive

@ Save project to Drive

| Training
Model
mples
2, Advanced
Upload
Epochs: 50
3 Open project from file
Y, Download project as file Batch Size:
Learning Rate
mples
m About Teachable Machine |mP
o.001 |
e
® FraQ ol
Upload
Reset Defaull
@ 1. Gather samples
Under the ho
@ 2. Train your model Add a class

@ 3. Export your model

El Send feedback
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