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KBS ‘제조업의귀환, 4차산업혁명시대를연다’ (17.04.30)

사물인터넷, 인공지능, 자율주행등 다양한 4차 산업 기술이 우리의 삶에 성큼 다가왔다.
이에 세계 각국은 4차 산업혁명에대응하기 위해 만반의 준비를 갖추고 있다.

특히 독일의 인더스트리4.0, 미국의 리쇼어링, 일본의 2016산업재흥계획, 중국의 제조2025는
자국 경제성장의원동력을 제조업에서찾고 생산성을 높이는 시스템을구축하고 있다.

국내에서도산업통상자원부가 2025년까지 스마트팩토리를 3만개 구축하겠다는계획을 발표했다…
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[“클라우스슈밥의 4차산업혁명”, 클라우스슈밥, 2016]
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[“Difference Between AI, Machine Learning and Deep Learning”, NVIDIA, 2016]
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Machine Learning

지도학습 비지도학습 강화학습
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Artificial Neural Network

Deep Learning
(Large Neural Network)
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• ANN의 한계 및 암흑기

- Our labeled datasets were thousands of times too small

- Our computers were millions of times too slow

- We initialized the weights in a stupid way

- We used the wrong type of non-linearity

[“Deep learning-Royal Society”, Geoffrey hinton, 2016]
[“정석으로배우는딥러닝”, 스고모리유우스케, 2017]

[“쉽게풀어쓴딥러닝의거의모든것 (http://slownews.kr/41461)”,Terry, 2015]

http://slownews.kr/41461
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• Gradient Vanishing Problem

- Activation Function
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• Local Minima

- Optimization method
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Deep Learning
(Large Neural Network)

Convolutional

Recurrent

Generative
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DataSpeech/TextImage
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Recurrent 
NN

Generative 
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Network
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CNN
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CNN

[“https://deeplearningsandbox.com/how-to-build-an-image-recognition-system-using-
keras-and-tensorflow-for-a-1000-everyday-object-559856e04699”]
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Recurrent Neural Network

• Recurrent Neural Network (순환신경망)

‐ 자연어처리(Natural Language Procession; NLP)나 음성 인식(Speech Recognition, Speech-to-Text; STT)처럼

순서가있는 데이터를처리
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Recurrent Neural Network

[“골빈해커의 3분딥러닝”, 김진중, 2017]
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Deep learning model

LSTM LSTM LSTM

LSTM LSTM LSTM

LSTM LSTM LSTM

LSTM

LSTM

LSTM F
C

Bidirectional

Residual
Skip

Attention

• 다층구조, 딥구조만들기

단순히 층을 쌓기보다는 (stacking),

매 층이 잔차 계산을하도록 구성하거나 (residual connection),

층 간 점프를 허용하는구성을 통해 (skip connection),

학습의 효율, (속도와) 정확도를 높입니다.
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Deep learning in NPPs
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Monitoring

• Sensor drift detection

‐ Cold leg temperature (AAKR, Autoencoder) 

Encoder Decoder
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Signal reconstruction
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Diagnostics

• Feedwater heater 

‐ 누설진단 (SVM, Stack - RNN)

• SVM (Accuracy: 91.67%) 

• RNN (Accuracy: 100%)

[“Diagnosis of feedwater heater performance degradation using fuzzy inference system”, Y.K Kang, H Kim, G.,Heo, 2017]
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Diagnostics

• 원전배관

‐ 배관 두께 진단 (CNN, S-RNN)

• CNN(Case1 - Accuracy: 96%; Case2 – Accuracy: 38%) 

• RNN(Case1 - Accuracy: 100%; Case2 – Accuracy: 96%)
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[“Prognostics of NPP’s Pipe Condition by Uisng LSTM-RNN Network”, Y.H. Chae, 2018]
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Automation system

• 기동/정지자동화

‐ Feasibility study

• 가압기 기포 생성
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[“What data scientists should know about deep learning”, Andrew Ng, ExtractConf 2015]
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