
인공지능기술동향과 R&D 전략

2017. 2. 28.

한동대학교전산전자공학부김인중



목차

인공지능기술발전동향

- 영상인식/생성

- 자연어처리

- 새로운딥러닝모델

인공지능 R&D 전략

- 인공지능 R&D 문화및생태계

- 인공지능 R&D 활성화전략



인공지능, 머신러닝, 딥러닝

인공지능: 컴퓨터와 SW로구현한지능

- 복잡한문제, 변화하는환경, 불확실한상황에서의판단

- 학습, 인식, 추론, 예측, 지식의획득및처리, 자연어처리등

머신러닝: 업무수행에필요한지식을데이터로부터스스로습득하는
기술 (data-driven approach)

cf. knowledge-based approach

딥러닝: 심층신경망을이용해데이터로부터고수준(High-level) 정보를
학습하는머신러닝기술

- 기존머신러닝기술보다탁월한성능

- 10여년동안지속되던기술적정체기를돌파



주요딥러닝모델

심층신경망
- 일반적인데이터처리

- MLP, SOM, RBF, …

- RBM, DBN, DBM, …

컨볼루션신경망 (CNN)
- 영상처리및인식

- Convolution + pooling

순환신경망 (RNN)
- 시계열데이터처리및인식

- Recurrent connection (memory)



물체영상인식: ImageNet (ILSVRC)

ImageNet Large Scale Visual Recognition Challenge 

(http://www.image-net.org)

- 1000 object categories

- Training set: 1,281,167 images

- Validation set: 50,000 images

- Test set: 100,000 images

http://www.image-net.org/


ILSVRC Image Samples



ILSVRC 결과

ILSVRC’16

ResNet+Inception

2.99



얼굴인식

딥러닝을이용한얼굴인식사례 (LFW 데이터)

- Taigman, et al, “DeepFace: Closing the Gap to Human-Level Performance in Face 
Verification”, 2014

- 97.25% on LFW (Labeled Faces in the Wild)

- Fan, et al, “Learning Deep Face Representation”, 2014

- 97.30% on LFW

- Sun, et al, “Deep Learning Face Representation from Predicting 10,000 Classes”, 
2014

- 99.15 on LFW

- Shroff, et al, “FaceNet: A Unified Embedding for Face Recognition and Clustering”, 
2015

- 99.63% on LFW

- 95.12% on YouTube Face DB



DeepFace [Taigman2014]

Feature extraction by CNN

- Train a CNN-based face recognizer

- Represent the input face image by the output of (N-1)th layer



LFW 데이터에대한성능

Dahua-FaceImage80 0.9978 ± 0.0007 DeepID2+55 0.9947 ± 0.0012

AuthenMetric65 0.9977 ± 0.0009 ColorReco76 0.9940 ± 0.0022

Baidu64 0.9977 ± 0.0006 Faceall71 0.9940 ± 0.0010

THU CV-AI Lab88 0.9973 ± 0.0008 DeepID248 0.9915 ± 0.0013

Samtech Facequest84 0.9971 ± 0.0018 MMDFR67 0.9902 ± 0.0019

Daream78 0.9968 ± 0.0009 Uni-Ubi60 0.9900 ± 0.0032

Easen Electron81 0.9968 ± 0.0009 XYZ Robot87 0.9895 ± 0.0020

Tencent-BestImage63 0.9965 ± 0.0025 JustMeTalk72 0.9887 ± 0.0016

FaceNet62 0.9963 ± 0.0009 GaussianFace47 0.9852 ± 0.0066

PingAn Tech89 0.9960 ± 0.0031 Asaphus77 0.9815 ± 0.0039

Facevisa74 0.9955 ± 0.0014 betaface.com56 0.9808 ± 0.0016

DeepID357 0.9953 ± 0.0010
pose+shape+expression

augmentation75
0.9807 ± 0.0060

Face++40 0.9950 ± 0.0036 DeepID46 0.9745 ± 0.0026

CW-DNA-170 0.9950 ± 0.0022 DeepFace-ensemble41 0.9735 ± 0.0025

Source: http://vis-www.cs.umass.edu/lfw/results.html



신경망기계번역 (Neural Machine Translation)

Encoder와 decoder로구성

- Encoder: 입력문장 -> 벡터

- Decoder: 벡터 -> 출력문장 (다른언어)



구글번역



구글번역

Google Neural Machine Translation (GNMT)

- Word embedding + Deep Bidirectional LSTM + attention model



구글번역성능

Performance of Google Neural Machine Translation (GNMT)



질의응답

Hermann, et.al, “Teaching Machines to Read and Comprehend,” 2015.



영상자막자동생성



Generative Adversarial Networks (GANs)

I. Goodfellow, et.al, “Generative Adversarial Nets,” 2014.



Generative Adversarial Networks (GANs)

I. Goodfellow, et.al, “Generative Adversarial Nets,” 2014.



Generative Adversarial Networks (GANs)

Image-to-Image translation [Isola16]



인공지능비서



인공지능스피커

아마존 Echo (Alexa) 구글홈



인공지능의료시스템



자율주행차



Skype Translator

Speech recognition + machine translation + speech generation



새로운딥러닝모델

Memory Networks [Weston15]

- 명시적메모리를갖는신경망

Neural Turing machines [Graves14]



새로운딥러닝모델

PathNet: 다중작업을위한하나의거대신경망 [Fernando17]
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선진국의인공지능 R&D 문화

Leading groups

- Hinton, LeCun, Bengio, Ng, Schmidhuber, …

빠른기술공개

- Conferences, arXiv

오픈소스



arXiv Open e-Print Library

Repository of electronic-

preprints

- Submission rate >= 8,000 

papers per month



주요딥러닝오픈소스

Caffe (http://caffe.berkeleyvision.org)

- BVLC (Berkeley Vision and Learning Center)

- CNN, Vision, C++

TensorFlow (http://www.tensorflow.org)

- Google

- CNN, RNN, Multi-GPU, Cloud, Tensor-board

Torch (http://torch.ch)

- NYU, Facebook, DeepMind, Twitter

- Fast

Theano (http://deeplearning.net/software/theano)

- The Theano Development Team

- Fast



선진국의인공지능생태계

SW 기업주도

- Google, Amazon, Facebook, Baidu, Tesla, Microsoft, …

- 연구진 + 데이터 + 컴퓨팅인프라

대학 – 기업간협력

- Toronto Univ. NYU, Montreal Univ., Stanford, … 

기술투자선순환고리형성

- 기술발전서비스창출/개선수익증가투자기술발전



인공지능 R&D 활성화전략

전문가육성

- 이론/알고리즘전문가 vs. 응용시스템개발자

- 신규인재배출 vs. 기존인재재교육

공공데이터구축/공개

- 한국인필체, 음성, 얼굴영상등

- 한-영문장별말뭉치

컴퓨팅인프라지원

- 벤처/연구실 GPU 서버확보지원

대학-기업간인적교류강화

- 대학교수의산업체활동활성화



인공지능 R&D 활성화전략

성능평가컨테스트

- 데이터구축, 컴퓨팅인프라지원과연계

대학/연구소평가체계개선

- 학회논문인정 (SCI보다빠름)

- 컨테스트우수결과인정

- 오픈소스공헌인정

중장기적관점에서개방적 R&D 문화및생태계구축

예) TensorFlow 공개

제도개선에의한기술발전수용

예) 자율주행차, 의료진단시스템


