
DEEP LEARNING



구글트렌드: 딥러닝





음성인식성능

• NAVER 음성인식기: 20% 성능개선





http://www.seoul.co.kr/news/newsView.php?id=20121127025003



German Traffic Sign Recognition benchmark

샘플이미지

사용자인터페이스



GTSRB 결과

실패한경우

CireşAn, Dan, et al. "Multi-column deep neural network for traffic sign classification." Neural Networks 32 (2012): 333-338.
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Turing test

• 지능의 기준
• 대화를 통한 컴퓨터의 사고력 측정
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I’m sorry Dave.
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딥블루

• 딥블루 vs 게리카스파로프, 1997

• Deep Blue vs Kasparov

• 3
1

2
vs 2

1

2

• Brute-force search power

• 6~8 수를내다봄



AI역사



IBM Watson 슈퍼컴퓨터

• 질문예시)

• KATHLEEN KENYON’S 
EXCAVATION OF THIS CITY 
MENTIONED IN JOSHUA 
SHOWED THE WALL HAD 
BEEN REPAIRED 17 TIMES

• WHAT is “Jericho”

• THIS CHILD STAR GOT HIS 
FIRST ON-SCREEN KISS IN 
“MY GIRL”

• WHO is“Macaulay Culkin”



AI역사

2016



MACHINE LEARNING
인공신경망을 중심으로…



뉴런: 신경망의기본단위



인공뉴런(Artificial Neuron)

실제뉴런 뉴런의수학적모델



예시: 연어와농어의구별



예시: 연어와농어의구별

밝기 (𝑙)

폭 (𝑤) 7.3𝑙 + 3.4𝑤 = 100

𝑙

𝑤

7.3𝑙 + 3.4𝑤 ≥ 100

7.3𝑙 + 3.4𝑤 < 100

농어

연어



4 2 2 4

0.2

0.4

0.6

0.8

1.0

예시: 연어와농어의구별
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Fully connected neural network

• Example

• 1000x1000 image

• 1M hidden units

 1012(= 106 × 106) parameters!



역전파알고리즘

• 역전파 알고리즘(Back-propagation algorithm)

• D. E. Rumlhart, G. E. Hinton, and R. J. Williams, Learning representation 

by back-propagation errors, Nature, 1986

• 역전파 알고리즘의 한계
• 최적값 찾기에 실패

• MNIST 데이터 실험 (400회)
• 2층 구조가 최고의 성능을 보임



• 장점
• 일반적인 문제에 적용할 수 있는 학습법

• Biological 시스템과 관련이 깊음

• 문제점
• Training 이 쉽지 않음

• 현실적인 문제에 잘 동작하지 않음

1986

Neural network 

Back propagation, 

Nature



• 다양한 시도들
• Flat structure

• SVM, Boosting, …

• Biological 시스템과 거리가
생김

• 특정한 문제를 해결하는
특정한 방법 (SIFT, LBP, 
HOG, GMM-HMM)

1986

Neural network 

Back propagation, 

Nature

1992

Non-linear SVM



• 비지도 학습을 이용한 pre-training

• Training 방법 향샹
• Dropout, RectLinear, Normalization, …

• 컴퓨터 구조의 발달
• GPU

• Multi-core computer 시스템

• 빅데이터

1986 1992

Neural network 

Back propagation, 

Nature

Deep belief network, 

Science

2006
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1986 1992

Neural network 

Back propagation, 

Nature

Deep belief network, 

Science

2006 2011

Speech

2012

Object recognition

Submission Method Error rate

Supervision Deep CNN 0.16422 

ISI FV: SIFT, LBP, GIST, 

CSIFT 

0.26172 

XRCE/INRIA FV: SIFT and color 

1M-dim features

0.27058 

OXFORD_VGG FV: SIFT and color 

270K-dim features 

0.27302 



ImageNet Large Scale Visual Recognition Competition (ILSVRC)

Output:

Scale

T-shirt

Steel drum

Drumstick

Mud turtle

Steel drum

✔ ✗
Output:

Scale

T-shirt

Giant panda

Drumstick

Mud turtle

http://www.image-net.org/challenges/LSVRC/
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2012

Object recognition

• IMAGENET 2013: 영상 인식

RANK Name Error rate Description

1 NYU 0.11197 Deep Learning

2 NUS 0.12535 Deep Learning

3 OXFORD 0.13555 Deep Learning

2013
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• IMAGENET 2013: 영상 인식

RANK Name Error rate Description

1 Google 0.06656 Deep Learning

2 Oxford 0.07325 Deep Learning

3 MSRA 0.08062 Deep Learning

2013 2014
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• Google 과 Baidu는 2013년에 Deep Learning기반영상검
색엔진을발표함

• NAVER N-Drive에 사진 검색 서비스 실시

2013 2014
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2013 2014 2016

The game of GO



The AI race is on

IBM Watson Achieves Breakthrough

In Natural Language Processing

Facebook

Launches Big Sur

Baidu Deep Speech 2

Beats Humans

Google

Launches TensorFlow

Toyota Invests $1B

In AI Labs

Microsoft & U.Science & Tech, China

Beat Humans on IQ


