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A B C D E Pt Fnse Aok
1 |sepal_lenisepal_wid petal_lengpetal_wid|species
A | B | C | D | E 2 5.1 35 1.4 0.2|setosa
1 |sepal_len;sepal_wid petal_leng petal_wid species 3| 49 3 1.4 0.2|setosa
2 | 5.1 35 1.4 0.2 setosa 4 | 47 3.2 1.3 0.2|setosa
3 | 49 3 1.4 0.2 setosa 5 46 3.1 15 0.2[setosa
4 | 4.7 3.2 13 0.2 setosa 6| 5 36 14 0.2[setosa
5 | 4.6 3.1 15 0.2 setosa 7 5.4 3.9 1.7 0.4|setosa
6 | 5 3.6 14 0.2|setosa 8 | 46 34 1.4 0.3|setosa
7 | 5.4 3.9 17 0.4|setosa 9 | 5 34 L5 0.2|setosa
8 4.6 3.4 1.4 0.3 setosa 10 4.4 2.9 1.4 0.2|setosa
9 | 5 34 15 0.2 setosa 11 49 31 15 0.1[setosa
h 12 5.4 3.7 1.5 0.2|setosa
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sepal length sepal width petal length petal width species

5.1 3.5 1.4 0.2 setosa

49 3 1.4 0.2 setosa

4.7 3.2 1.3 0.2 setosa

4.6 31 1.5 0.2 setosa

2 3.6 1.4 0.2 setosa

I 5.4 3.9 1.7 0.4 setosa
4.0 3.4 1.4 0.3 setosa

5 3.4 1.5 0.2 setosa

4.4 2.9 1.4 0.2 setosa
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34

35 ¢ RHEEEY Y

36 label_counts = {}

37+ for label in k_near

38~ if labe

39 label
- el

el_counts:
s[label] += 1
a1 label_counts[label] = 1
a2
a3
a4
1 label_counts.items():
46~ :

a7
a8
a9
50 return max_labe
51

52 #
53 x_norm
54 y norm

O¥E (cm)

ormalize(x, -250, 250)
ormalize(y, -250, 250)
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Why Deep Learning!?

Hand engineered features are time consuming, brittle, and not scalable in practice

Can we learn the underlying features directly from data?

Low Level Features Mid Level Features High Level Features

IntroToDeepLearning.com

Lines & Edges Eyes & Nose & Ears Facial Structure
I Il' Tl i 65191 Introduction to Deep Learning 1821
II Technolog; @ introtodeeplearning.com W @MITDeeplLearning

HPROLAN) B, &, HOLANIL BEADEEDL NIV

MIT Introduction to Deep Learning | 6.5191,
https://www.youtube.com/watch?v=5tvmMX8r_OM
@ [Why Deep Learning] D ~_X— 66
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Faces Objects Labels Properties Safe Search
Forehead 98% &

Glasses 98%

Chin 97%

Eyebrow 95%

Vision Care 94%

Dress Shirt 90%

Jaw 88%

Smile 88%
v

BRI *EDFER

URL : https://cloud.google.com/vision/docs/drag-and-drop
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