
AutoML 툴과 개발 과정의 어려움
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Motivation
머신러닝을활용한웹해킹시도오탐탐지 (2014-2015)
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Motivation
Convolutional Neural Network 를활용한웹해킹이상탐지 (2015)
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- Input missing values
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set
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classification models
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- Implement model in 

application

- Prepare code in 

multiple languages 
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- Test deployment API

Motivation
반복적인모델링과정, 조금더편리하게할수는없을까?

반복적인작업
Iterative Work

Process of Weeks and Months

통상몇주에서수개월걸리는작업
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AutoML
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KDNuggets

사람의개입없이머신러닝(비지도학습) 을적용하는기술



AutoML
주어진데이터와알고리즘에 대해 Loss 함수를최소화하는하이퍼파라미터를 찾는일.
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Thornton et al, 2013.

Loss function

Algorithm &
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AutoML – Hyperparameter Optimization
모델선택과관련된다양한방법론
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• Manual search

• Random search

• Grid search

• Bayesian optimization

• Evolutionary algorithm

KDNuggets



AutoML – Bayesian Optimization
베이지안최적화 - 최적하이퍼파라미터 조합을모델기반의 최적화기법활용하여탐색
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- 왜 Bayesian 이라고부르는가?
It is called Bayesian because it uses the famous “Bayes' theorem", which states 

(simplifying somewhat) that the posterior probability of a model (or theory, or 

hypothesis) M given evidence (or data, or observations) E is proportional to the 

likelihood of E given M multiplied by the prior probability of M.

𝑃 𝑀 𝐸 ∝ 𝑃 𝐸 𝑀 𝑃(𝑀)

Eric Brochu et al, 2010

- 탐색대상함수와해당하이퍼파라미터를쌍(pair)을대상으로 Surrogate Model 을만들고
평가를통해순차적으로업데이트해가면서최적의하이퍼파라미터조합을탐색한다.

1. Build a surrogate probability model of the objective function

2. Find the hyperparameters that perform best on the surrogate

3. Apply these hyperparameters to the true objective function

4. Update the surrogate model incorporating the new results

5. Repeat steps 2–4 until max iterations or time is reached



AutoML - SMBO
Sequential Model-Based global Optimization (SMBO)
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결과에영향을끼치는주요요소
- Surrogate function (or response surface)

- 어떠한 모형으로 Evaluation points 를 fitting 할것인지?
- Gaussian Process, Random Forest Regression, TPE, etc.

- Acquisition function

- Next evaluation point 를 정하는 기준
- Probability of Improvement, Expected Improvement, GP-UCB, etc.

Eric Brochu et al, 2010

J. Bergstra et al, 2013



Libraries
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• auto-sklearn

• Bayesian Optimization

• Hyperopt (TPE)

• Spearmint (GP)

• SMAC (Random forest regression, Hutter et al, 2011)

• Etc..

• Hyperband (Li et al, 2016)

• BOHB (Falkner et al, 2018)

• Hyperband + Bayesian Optimization

automl.org, BOHB

automl.org, auto-sklearn

다양한방법론들과 오픈소스라이브러리들

https://github.com/automl/auto-sklearn
https://github.com/hyperopt/hyperopt
https://github.com/JasperSnoek/spearmint
https://github.com/automl/SMAC3
https://www.cs.ubc.ca/~hutter/papers/10-TR-SMAC.pdf
https://github.com/automl/HpBandSter
http://jmlr.org/papers/v18/16-558.html
https://github.com/automl/HpBandSter
http://proceedings.mlr.press/v80/falkner18a.html


AutoML – Deep Learning
Neural Architecture Search (NAS)
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Daria, Your Partner in Machine Learning Greatness
조직의예측분석역량을증진하기위한손쉽고실용적인도구

Remove Barriers

Streamline Workflows

Easy Start

기업들이 AI 시스템을구축하기위한

기술적/ 재무적장벽을걷어냅니다

자동화된머신러닝을통해서긴시간이

소요되는반복적인작업을간소화합니다

입문자를위해직관적인 GUI를통해서

손쉽게예측분석을시도해볼수있습니다
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개발과정에서의어려움
초기회사로서과업을수행하며느꼈던, 그리고느끼고있는어려운점들.

시장의성숙도로인한제품의사용성검증의어려움

인력채용의어려움 –데이터분석가 < 소프트웨어개발

- 제한된자원으로소프트웨어개발위해서는다양한사용자페르소나 (직군, 산업군등)과의빠른제품검증이중요

- 대부분데이터분석및모형개발의중요성에대해서는알고있지만, 문제정의에많은어려움을겪는다.

- 일부전통적인산업군(금융, 통신, 게임등) 을제외하고는예측모형개발을주기적으로수행하는곳이제한적

- 과거에비해데이터분석을위한인프라환경이개선되고는있지만, 여전히많은영역에서는어려워함.

- 다행히최근에개발프레임워크의다양화및교육환경이개선되며풀이늘어나는추세.

*이에따라여러도메인에서새로운예측모형개발사례들이증가하고있음.

- 데이터분석및예측모형개발에대한인력풀의부족

- 최근데이터분석및과학에대한수요증대로인해많은인력들이양성되고있음.

- 종종우리회사에지원하시는분들중에훌륭한“데이터분석가＂분들이계시지만,

- 엑스브레인에서는다리아와같은시스템을개발하는것에흥미를느끼는소프트웨어엔지니어링역량
을갖춘분들이우선적으로필요.

*물론“데이터분석가＂분들도조만간채용계획이있습니다. ☺


