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Ϛȳ Ю 

(Ϛ) ӭᾼ 

ӴӐכ ϚȲ╥ Ӣ ᶦ Ϛצ  ᾼ ẃ

צ Є иέП Ȳѹ ᾼ╥ Ӕ╥ ᾼЄ иέᴔ (ṓ

)ȴכӴ ϡ╥ᶦ ȲצỆứᾼ ֮ Ȳ Ӣ

Ḇצ ᾼӻ☼ ȴ 

Ễ֤ⱢɦЄ иέϤ ɧ╥֪ Ὼ ɦ דּ ɧ ᾼ ȴᶺ

ᴞА ḃᵌЄ ᾼ ȲṿᴞА ɦ21ѷּנ ἤ ᾼЏᵂ- דּ ɧצḆ

ϚḔᾼ ♂ṓȴᶺ ṅӢשׁ⅍ װ Ȳ ֝ ѝ צ

Є иέᾼ ϩȺ 

    ( :  ᾼЄ иέ :  

(a)  Ӑד⇔ ԉ ṩ 

ɚ Ṇ  symbolic systemɛ М 

 Є ᾼ ,ṓדѱȴ(b)  

 Ӑד⇔╓ 2 Ӣиᵑ Ғү

ҙ Є Џׁש ᵅ Є

ѩ ȴ(c) ֵ֯דМּר῁

כғᶙכ ֵЄ иέ Ẃ,(d) ѹ

ẞ ᶾדּד2017 ṏ )  ȴ 

 

(ϡ) ᴩѠה 

1. ›Ȳ▲᷄ ὑЄ иέᾼѝ ṳѿ ѝ ᵫȴ 

2. МȲ ѿ ѝ ṕȲ֝ ᴔ Фדӻ☼ ᾎȴ 

3. ∟Ȳ ӻ ѝἨМѝ ї Ȳṳ ὑϡщвӻСң Ϣ ( )ȴ 

4. ҳװ ḇ∟Ȳ ӻ  " "  ї ῶСң Ϣ ( )ȴ 

ḕװ ᵫ ї Ϣ ֽϯȸ 

ѡ ֮  Ϣ ᴩ в  

2017-10-04 16:30ᴟ 18:30 ЏϚ 807  Њᾌ ȳẪ  (CNN)ȳϢЏ

 (ANN) 

2017-10-11 16:30ᴟ 18:30 ЏϚ 807  BIG DATA, DATA MINING, AND 

MACHINE LEARNING. CH11. 

2017-10-24 18:00ᴟ 20:30 ЏϚ 807  ȳẪ  (CNN)ȳϢЏ

 (ANN) 

2017-10-31 18:00ᴟ 20:00 ЏϚ 807  RetinexȳЄ ד ӣȳ⅔  
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(Ϯ) כ  

1.  ѝ ᵂȳЀ ȳ ϩП ϩȴ 

2.  вҵצ Є иέד П ґѝ Ȳ Є иέצḆ ϚḔ

♂ṓȴ 

3.  ẃ ᵫȴẂ ȸֽ ֵ֝ ᾼ ᵂϚ ԓ ╥ Ȳ−юҰ ȴ

צ ᵂᾼ ϚḔȲ ╥и ҰІ Ȳ ȳҰ ᾼ ᾎȴ 

4.  ẃ ᾼ ȴ ֯ МЛ ᾼӱ : ɚṕПצ

ᾬ÷ṕПצ ÷ ṕПצẰɛ 

5.  Ẃֽȸ ֵ֝ ᾼ ᵂϚ ԓ ╥ Ȳ−юҰ ȴצ ᵂᾼ ϚḔȲ

╥и ҰІ Ȳ ȳҰ ᾼ ᾎȴ 

6.  ᶶ ѝ ѻס в Пᶾ ȴ 

7. ȲצỆứᾼ ֮ Ȳ ṅӢשׁ Ḇצ ᾼӻ☼ ȴ 

 

 

ϡȳ в : ѿϯҬᵧ ֝ ᾼї ȴ ȸ֝ ᵫ᷾ ѱ Ȳ ᴕ    

Ϛװ ї : ɦЊᾌ ȳẪ  (CNN)ȳϢЏ  (ANN)ɧ(2017-10-04) 

Ϛȳ ּנ :  

1.  (ѻ═Ϣ: )  

֢ᴯ֝ ȲЭщ╥ Ϛװᾼ Ȳ− Є ҏ Ғ ȴ щ╥Мּו Ȳᶺ ᾎ Ϣṹ

ắ ᴚȳԚ ѣ Ȳᵀᶺ ѝᵂ ȴᶺ ֣Є Ϛ ɦѵ -ᵀ Ϣ ϵɧȲ ⱢЭщ ᾼᶧפȴ 

ɦὙѣ Ȳ᷂צ щȴЛ῀щϱ ȲЭЃ╥ᴶדȴᶺ ҟȲ Ӟׁȴ Л Ȳ ᶫ Ȳ

ᴶᴿ֯Ϣ ȴ ש Ȳᵅ љȲ ȴЛ ȲᴶṶ ֣Ȳᵑ⌐צ ȴϢצ ֥Ȳѣצ ȴױṶҡ ԓȲ

ᵀ Ϣ ϵȲϾṭԚ ȴɧ 

ἤᾼ ḇȲ ᶺ ẃЮ Ϛϯ ᾼכӴ ȳ כ Ȳ ד в ȴּדᶾ ẃ Ȳ ׀ ᾼῈ

ЄȲᶺ ׀ ẃ ֵᾼ Ȳ∂ӴɦЄ ɧᾼ ȴᵀ ֽᴶӣ ṷ ɉ ṷ ᶺ

ᾼ ӣȲצ ṷ ẁШ Ȳ╥ ⧵צ⧵ ҏϚ иέ Ȳ ╥Ἤ ᾼɦЄ иέɧȴᶺ

Ӵכ ᾼ Ȳ ╥ᶦ Ϛצ  ᾼ иṹצ Є иέП ȴḆᵓӣ ◕ Ȳ ẁ ѝᾼ

ȴ( Ю ᾼ ᴩѠהȳ כ Ӑװиṹв Ȳ ṓ Ϛ Ю)ȴ 

 

2.  ֝ ᵫв  ( ᵫּנ ṓ Ԉ)   

(1.1)  ֝ ᵫ-Њᾌ  

ӣ֯ɚᵅ ῶЄ иέ ɛȲѻ ֯ ֽᴶṿӣЊᾌ ᵒ ӣљӣ ᾼᴩⱢ ȴЊᾌה

ᾼ ἘȲ ẃ ȲҠѿ Њᾌ  ( ᾌ ᾼ Ἐ) Ở и ҏᵅ ԝȲ ᵗὑᶺצ ᾼ

ȲṼ и ҏᾼᵅ Ẓ῏ ԝ и ȴϷҠѿ и ∟ᾼᵅ ԝԛ֥֫כҟȴ 
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Њᾌ ᴿὑ Ӵ ȲẒ῏ᾼ Ӑ ╥ ẁᶺ Л֝ᾼṔ⇔ẃ Ở ȴϚ ЊᾌҠѿ ӕЊ

ᾌ(mother wavelet) ӂ ц Ὅ∟ ҏẃȲЊᾌ ᵛ╥ ӦӕЊᾌἬ оᴖẃᾼ֢ Њᾌ∂ ҏ ᾼ Ṇ

ȴӕЊᾌ Ӧӂ Ὅ(Ἠ ѐ⇔ о) П∟Ҡѿ ҏẔ҃ᾼЊᾌȴ ứ֢ Њᾌᾼᴯ цѐ⇔ оȲԛ Ẕ

ᵂ ἤ ֥ᵛҠ ҏ Ở ȴ 

             

(1.2)  ȳ Ứ ֝ ᵫ-Ẫ  

Ẫ ╥Ὼד ᾼϚ ϢЏ ȲӦẪ ( ᾼ Ἐ)ế ϡ Ἤ Ȳһᾼכ Ɫ

Л֯╥ ḕ ɦ ɧ Ȳᴖ╥ ḕЊ ɦ ɧ Ȳ ɦ ɧẞɦ ɧ ⇔ᾼ ѠהȲ

ҒϠ ѱ Ϥ ᾼ ἤȲ ᴖ ᵒ ὨᾼӔ ἤȴ 

װ ᵫ CNN(Convolution Neural Network)╥ᶦ Ӧ ᾼװ ṿЄ ὑ ⇔ Ϛṷצ Ӑᾼ Ȳṳѿ

ὙӪЄױ ӣὑ иέϱ Шצ Ὠȴ ⇔ (Deep Learning) ╥ (Machine learning) ᾼϚ и

ќȲᴖ CNN╥ Ἇ ⇔ ᾼ ѻϩȲ ⇔ ֯ѿἏ Ϛ᾿ ᾎּט ᾼ ӣϱȲ ד ᾼכὨȲѩ

ֽ֯ MNIST њ ֿᾼ ϱ ẞῈ›ᾼṾ Ȳὑ МҬצ 0.23%ᾼ ȲѩϢ ӂᶁᾼ ᵅȴ 

(1.3)  ₇ ֝ ᵫ-ϢЏ  

Electric Load Forecasting Using An Artificial Neural Network  (IEEE Transactions on Po wer Systems, Vo1.6, No. 2, May 1991)  

ӣ ᾼ ȲЄ иᾼׁשṅѠᾎ Ҡ иⱢẒ ȸ 

(1) ᶧԝиέȸẂֽ ARMAȲᵓӣӣ ᾼᴞᶺד ἤȲѿ ҟᾼӣ ӑẃᾼӣ ȷ ╥ Ϛṷ֪

ȲẂֽщ ( ȳ ȳ ⇔ȼ)צ о Ȳԏ ҟᾼӣ ᴞᶺד ᾎ ȴ 

(2)᷄ҏ ֪І ӣ ᾼ …ȸẕ₤ᾼᵂᾎẂֽӣ иέ ҏ ȳ ȳ ⇔ȳ֮ ὑӣ ᾼ ȴ 

Ӑ Ἤ ᵫᾼ ANN(ϢЏ )⁄╥ ֥Ẓ῏  Ȳᵓӣ Ἇᾼӣ ѿц ⇔Ȳ ҏ ӣ П

₤ȷ ѝ М П ЛЄȲᵀẔ ӣỮ ᵂ ȴ 

 

ϡȳ ֝ ∟ ᾼї :  

1.  ( )  

Бϵᾼ ὑ֯ЭщӔה ȴ Є ֯ ṾוПМȲ֯Мּז ἼῈ›ẃ ȴ ᾼ╥

֯צ ᾼ   ( „ׁ) Ӣ ( ) Ϸ ᵑ›ẃ ȴ ᾼװ ȲЄ Лы ӣ ѝ

ᵫȲЬ ֵᾼМѝ Ұẃ ᵗȴᵀЭщᾼ Ь Ϡᶺ ṅᾼשׁ Ȳ╥Ϛ ֻᾼ ỞȴẔМ҆ᶺ

ắ ᾼ╥Эщ╥Ӧᶺẃѻ═ Ȳᶺ ᷊ ᴔ ԉᾼ Ϣᴯ ȴᶺ ≈Ϡ ◕ ᵂⱢ Ȳᵀ╥

ὑ֫ ֝ ᾼ ᵫв Ь Ғ ȴϷ− ֝ иṹᴞА֯Є Ѡ ὑѠᾎ ѝ ᾼ Ȳṿᶺϭ ẞϚ

ṷ ᾼ Ἐȴ 

2.  ( )  

╥Ӑ Ϛװᾼ Ȳѻ ╥Є иέȴӦὑᶺњ Ӕֻ֯ ᴩϚ Є ᾼὧᴫȲ֪
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ױ ᶺ ῺӔ֯ ᵂᾼв (Њᾌ )ẃ Є иṹї ȴЄ иέ╥Ὼדẃϫи  ᾼ Ȳᴖ RӔ╥ӭ›ד

 ᾼЄ иέЏẓПϚȴӭ›ᶺἬṿӣᾼЏẓ ╥ Rȴ ӑẃᾼ Ҡѿ Ẕ҃֝ ṝϱ ẞḆֵ ᾼὧ

ᴫȲἒױФד ҏѭῧȲⱢᶺ ᾼׁשṅӢ♄ ȴ 

ң ᾼӣїȲ ⱢϠ Ϛװᾼ ֢ᴯȲ ᾼ ẃ ЄϠȲ− ȴ 

3.  ( ₇ )  

Эщ╥Мּו Ȳ֯ Ở Ђ ϠϚ ᵀ Ϣ ϵᵂⱢ Ȳ צ ȴ ᶙЄ ᾼиṹП∟Ẕ

Ҡѿ ҏȲ Є иέᾼ֢ Џẓ(Ѡᾎ )ȲẔ Ὼᾼד−צ ȸ ԒȲЄ ╥−Є ᾼ Ȳ

ᴖ ὑ иέᴖṕȲ ᾼצӣᾼ ϱЛ ֵȲѿЭщ ᾼв ⱢẂȲЛ ╥Њᾌ ╥

Ȳ צ ậ ᾼ ᵂȲ ậ ֻȲẔи ὨϷ ֻȴ− ЭщЄ ᾼиṹ ᶺϭ ẞЛю

ὧᴫȴ 

4.  ( )  

ᶺᴖṕ ╥ᶺ Ϛװ Ғ ♄ ȲἬѿ ὑ֢ ☼ ϫи ốȲẔ҃Ϣ ὑ װ Ϸ

צ Люв Ȳ֪ױϷ צ ẞЛюὧᴫȲԛҒϱ ֝ ֯ ᾼ ȲϷṿפ ♄ ḆⱢצ ȴ 

ᴞ ᾼ♄ ᶺ ᾼȴ֪ᶺ╥ѩ ᾼϢȲֽὨḥצ ᵑᾼ Ἠ ϩЛ ᵑҟ ṅϚ Ṷᾬᵀ╥

֯ ᾼ ϩϯ ҟ᷂Ԓ› ᾼṶᾬᶫ ȴ֯ ֵЊ ϱϷ ᵑᾃ ȲѿḖЛ Ϣᵺ ȴ װ ᶺ

╥ ᴞА ṷЛצ ҉Ṝȴ֯ ֵ Ԍᶺ Ḇ ϷḆᶙ Ȳᵀ֯ ϯ ᾎὙ ֮ ҏв

֝ѹ ֵ Ԍ ᶺצṷ ȴϯװ Ṽױ ᴩḂ Ȳṿϯװᾼв ῶ ḆⱢᶙ ѹ ὔὙ ȲЛ

ԛ Ӣ֝ ṿϢ ᾼᾭᾓȴ֝ѹ ҃Ϣ ᾼ ế МᶺϷ ὑ ֵЛ ᾼ ἘϷ ᾼΉ

ӔȲ ֵ֯Ԓ› ᾼ ῀ Ẕ҃Ϣ ᾼ≈ᴕϷ ᶺὙӪᶺ Ḃ Ш Ȳ ן╥֯ Люȴ 

װ ᵫᾼצϮ ẔМ ᶺ ᾼ╥  ᾼ ᵫȲ֪ᶺ › Лю ᾼ֤ ᵀ╥ Л῀ ᾼв

Ȳ װ ᶙ   ὙӪᾼ ᵫ∟ᶺИϠ ẞ ᴶᵂӣȲЊᾌצ ϭ╥Ш ȲЛ ẔМϷצ ֵᶺЬ ╥

ᾼ иȲѩֽȸẔ֯и ϱᾼ ӣ ֽᴶ ᴷȳи ӣШ ếᶺ ֽᴶ ᵑ Ẕ҃ ᾼ ֕П ȴЛ

ᴖṕ ╥ ᶺ ὙӪⱢШ ṿӣ ѹ҃ ẞШ ȴ 

∟ ₇ ֝ ᾼ ᵫѻ ᶺצṷדᴿᵀ╥҃ ӭᾼ ѩȲч Л ṅ ȲϷ֪ױḥ ᶺ ẞᶺ

ᾼ Ȳ צ╥ Ҡ ȲЛ ╥ᶺ Ϛװ Ἤѿӑ Ṝᾼ҉צ Ȳᶺד‒П∟ᶺ Ḇֻȴ 

5.  (ᵦ„ )  

Эщ╥Мּו Ȳ Ӧ ֝ Ϛ Ȳᵀ Ϣ ϵẃ Ṿ Ȳ ϯẃ ỞЭщᾼ Ȳᶺ ᾼ

ѻ ╥Є ȲЄ ᾼ ╥Ȳ֯ҽ ᾼ Ȳ Ϛṷ ∟Ȳậ ӣᾼצ Ȳẃ ἨиέȲ Ϛ

иṹᾼ╥Њᾌ Ȳ ᵫϢ╥  ȲЊᾌ ᾼ ╥ ӦЊᾌ ᾼ ∟Ȳӣ ∟ᾼ ҟ

и Ȳ ӣᾼ и   Ϛᴯṿӣ῏ᾼϚד Мḕщ 96 ᾼ Ȳ ӦЊᾌ ∟Ȳ

Є и Ɫ 15 Ȳ҅ῶ ᴯӣ ῏Ϛד Мӣ ᴩⱢѻ צ 15 Ȳӑẃ╥ᶦה ḆֵᾼϢᾼӣ ӦЊ

ᾌ ∟Ȳ иכ Є Ȳԛᵓӣ Ȳẃ ḕѡӣ Ȳԛẃ ϡ ᵫѻ ╥ CNN(Convolutional 

Neural Networks)Ȳ ᵫ῏╥ ֝ ế Ứ ֝ ȲCNNѻ ╥ӣẃ ᾼ Ȳ ‹иⱢצ

ȳ Ϥ Ȳ Ȳ ҏ Ȳ֯› ᾼ и҃ Ԓ ӦϚṷ֣ ϱᾼ Ȳҟ ᶮМ

ЛӇ ᾼ Ȳԛ ϯᾼ כ ϤᶮהȲInput ẞ ȲМ ҃ Ϡ−ֵ Ȳ ᶶ

Л Ἤѿϯװ иṹȲ ∟╥Ӧ ₇ ֝ Ю ANN(Artificial Neural Network) ȲANN╥ӣ Time 

series forecasting and linear Regression ẃ Ȳ҃כᾼ ╥Ӧ ד1991 ҏẃᾼ ANNӣὑ ӣ Ȳ

⇔ 90%ѿϱȲᵀӦὑ ҟᾼӣ נּ ѠᾎḥצṪ ֻȲἬѿ Ѡᾎצ∕ᶺ ԛҟ ȴ 
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6.  ( Ứ )  

Эщ╥ ᵑᾼѡІȲЛᵀ╥Мּו Ϸ╥ Ϛװ ᾼ ỞȲ ᶺ ᾼ Ϣ֯ Ɫᶺ ẃϚ

ϫи ᾼ Ȳפ ϢїἌȴЄל֮ ╥ ֯ иέᾼ ȲᴖЄ ᾼ―╥ֽᴶ Єᾼ М

᷄ҏצӣᾼ ѹи ȴᴖ Ϛᴯ ῏Њ ―Ю ҃╥ֽᴶ ӣЊᾌ ӣ и Ȳ҃ Њᾌ ᾼ

Ю ϫи Ȳṿᶺ ᾼϠ Њᾌ ᾼ Ȳѹ иέ צ ѱṿᶺ ҠѿϚӭϠ ȲϷ֥צ ᾼ

и Ȳ ֝ ᾼ Ϸ ὙȲ Ȳ ᾼ╥ᶺ ᾼ ȴᴖᶺ Ϛװϱү ᵫȲЮ

ᾼв ╥͈͈̽ɎẪ ɏȲ֯үϱᾼ −Ὑ ҏẃϠȲв צ ֵ֮Ѡḥ Ȳ

−ֵ֝ ֪Ɫ Лы ᴖ Ϡ−ֵ ȲѹḥצṜ ᾼв Ҡѿ ὙȲḆ ҒϠ ϱᾼᵺ Ȳ ╥ᶺ

Ḃ ᾼ֮Ѡȴᴖ ∟╥₇ ЮϠ҃Ἤכẞ̻͈͈ ѝȲẔМ҃Ἤ ẞᾼ ᶧԝ ц ϫиצ Ȳ֪Ɫ

щ ȳщḳȳϢ ֪ ᴕ ҟ ӣ ϫи Ȳ ╥̻͈͈ ḟ ᾼ╥ϫи ȴ װ

ᾼ ϫиᾼצ ȲЄ Ϸ ϫиᾼӣї үϱᾼϢ ȲϷᶦ ѿ∟ᾼ ᶺ ҉Ṝᾼв ȲṳḂ

ᴞА֯үϱᾼῶ ȴ 

7.  ( „ׁ)  

  ЏЏἬɦЄ иέϤ  ɧ֯ῧֻѣ ᾼМּוỏ Ở ᴩȲ ѻ═Ϣ ϠϚ ѵ ɦᵀ Ϣ ϵɧⱢ

ẃϠᶧפȲ֝ Ϸ ᾼ ᾁ ȴ װ ᾼכ иṹϠᴞА ῺњϱӔ֯ ᴩᾼ Ȳѻ

в Є ᾼ Ἠ ѱȲⱢϠ Є ᾼ Ȳכ ӣϠϚṷѠᾎẃҒ ᾼ ṳѹ с

ᵒứᾼӔ ἤȲ Є иέ ẃḆⱢ ȴ 

  МȲכ ἒױӻ☼ֽᴶ ẞᾼ цӔ֯ ᾎ ḟ ḥᵌὢᾼ Ȳᶺ ẞϠɦ М Ȳ

М ɧᾼ Ȳ Ӧ ᾼӻ☼Ȳ֝ Ϸ Ἤ ᾼ῀ Ȳ ῀ Ɫכ ᴔד Ȳ Ȳᶺ

צ ᴞ ╥ Ϛ Ϛ ᾼᵣ!  

 

ϡװ ї : ɦBIG DATA, DATA MINING, AND MACHINE LEARNING.  CH11.ɧ ( 2017- 10- 11)  

Ϛȳ ּנ :  

ᴔ װ ẁϠϚӐצ Є ᾼ ɞBIG DATA, DATA MINING, AND MACHINE LEARNINGɟȲᵂ῏╥ Jared Deanȴ

Ӑ ›ϫ ⱢЄ иέד Ѡᾎ Ȳ ϫϚᴟϫϝ ╥ Ẃиṹȴᶺ Ӑ ᾼ ϫϚ Ở Ȳ װ

Є Ϛ ȳϚ ϫϚ ȴϯװ ỞȲӦϚ Ϣ ᵫ ϫϡ ᾼ ȲẔ҃Ϣ⁄Ԓ ϫϡ Ȳṳ

֯ Ϛ ϫϡ ᾼв ȴϯװ Ϡ ᾼв ȲϷ Ӧ֝ ᵫЄ ד ᾼѠᾎ : ɦ  

(NN)ɧ ɦẪ  (CNN)ɧȴ 

װ ᾼ ᴩѠה╥Ӧḕ Ϣ ☼ Ӑ ϫϚ ᾼ ѝ◕ ȲṳӦᴔ ȴ ᴔ ᶺ ᾼ

Ұ ᵃ צ ȲἨᵃ ḥ Ȳḕ Ϣ ҏϚҰẃ ᴩ ȴ Ȳᴔ ᵗᶺ Ϡ ϫϚ ᾼ в

Ӑױ ᾼҠѿԛḆṕ ᾼ Ѡהȴ в ֽϯ:  

1.  ɦT§¤>¥¨ «>¯§ ²¤>¨>³§¨²>²³¤¯>¨²>³§¤> ²²¤²²¬¤³>®¥> ««>³§¤>¢ £¨£ ³¤>¬®£¤«²>³®>¯¨¢ª> >¡¤²³>¬®£¤«ȼ µ¤± ¦¤£>

squared error(ASE), misclassification rate, and profit ɧ<-  ԝ ҏ ṓᾼ ₤ ╓  

2.  ɦOverfitting the model will lead to poor model generalization. ɧ<-  overfitting ᾼ ≈ ֽ ҟ ᴪὢ, Ẓ І

֥ҿњ ⇔ Ңњ ⇔Ȳ Ѿ ѿ᷄ẞ ᴪὢȲ ᵂϭḥצӇ ȴ 

3.  ɦIt is we ll known that the more time you give to building your model, the better the model will be. ɧ<-  ᴔ
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Л֝ Ұ ,  ֪Ɫῧ ֵ ∂ ₤Л҅ῶ ₤∂ ֻȲῧ ю ∂ᾼ ₤ϷЛṓ Лֻȴ 

4.  ɦWith this additional time, the modelers at the bank were able to  try more statistical and machine learning 

techniques to search for a more effective model predict who would respond to the campaign. ɧ<-ױҰ ӱױ

ᵂ῏֝ ∂ Ѡᾎиכ Ѡᾎ  Ѡᾎȴ 

∟Ȳ− Ẓᴯ֯צ ᾼ  ҒϤᶺ ᾼ Ȳṿᶺ ᾼ ḆҒ Ⱥ 

 

ϡȳ ֝ ∟ ᾼї :  

1. ( )  

    Эщᾼ Ӧᴔ ẃѻ═Ȳ ᶺϱװѻ═ЛϚ П ֯ὑᴔ ∂ ᵫᾼ ȲϚứ ᷾ ѱȴᴔ Ɫ

Є ẞὧᴫȲЛ╥ᵶ ȴᴔ ᾼ ᾎϭ Ϡᶺ ᾼ ȴ װ ᾼ ᴩ

Ѡה╥ӦЄ ☼ ɞBIG DATA, DATA MINING, AND MACHINE LEARNINGɟ Ӑ ϫϚ ᾼ ѝ◕ ȴḕ Ϣ

֮ ḕ ֿȲ ᶺϷṹắ ѝᾼ ϯȲϷ ϠῺѡ ᾼї ȴ ҰІ Ȳ⁄╥ᶺᾼỮ∕ᵌ

ὢП ȴЛ ᴔ Ӑ Л ṕ Ȳᶺ ϷИ  жṕȴֵ−צ

 

2. ( )  

╥Ӑ ϡװᾼ Ȳ Ӧװ ᴔ ẃ ֢ᴯ֝ Ϛ Є иέᾼ Ẃ ȴЄ Ϛ ֝Ϛ

ѝ Ȳ ∟иṹḕ Ϣᾼї ᾎȲҠѿ ẞẔ҃ᾼϢ╥≢ ≈ᴕᾼȲ − ȴ ᴔ ֯ Ởᾼ иṹּ

֥ᵂᾼ ȲϷ ᶺ ắẞ ᾼ ȴҬ ᶺ Ṷȳӣї∕ϢȲד‒ ╥ ֯ Лẞᾼ

ҏ ֯ᶺ ›ȴ 

3. ( ₇ )  

Эщ╥ ϫ П∟ᾼ ϚщȲ ϠẒᴯ  ȲϚ ╥֯ү ҙ ὙЏᵂȲҫϚ ⁄╥֯ѡѣԏᾼ

Џᵂȴᴔ Є ϚӐצ Є иέᾼ ѝ Ȳ Ӑ ╥ѿ›ᾼ   Ғү ᾼЄ ѩ

∟Ȳ щү ᴔ ᾼ ᾬПϚȴᶺ ☼ϚϢἘϚ◕Ȳ᷿֯ậ֢ ◕ ᾼ֝ ϷϚ Ϡ ѝềȺ 

4. ( )  

ἅ−װ ֮ ϠẒᴯ֯ ꜜЏᵂᾼ  ȲẒᴯ  Ϛᴯԉ ὑ LED⅔ ҫϚᴯԉ ὑѡѣԏМ ⅔

ȲẒᴯ   ᾼ Ὑ ᾼᾭᾓѿцⱢᴶẃἘ Ђ ᾼ ֪Ȳ֝ѹЭщᴔ ᶺ Ϛ֝ѿ ѝ ү

ᴔ ᾼЄ Ȳכү ᾼד ẂȲ ᶺ ѝ Ȳṳ ү ȲҠ ᾼ╥Ӑ ṷЛṜȲᵀצ

צ П ṳӑֵҒ ч Ϛ Ȳ ᾃ ὑ☼Ѭה Ȳṿ ᶺḥᾎϠ һẓ ╥ѿᴶ ѠᾎḂ Ȳ

֯ ᶺ ȴ֯ МȲϷ ᶺ ẞᶺᾼЛṜȲ ᾎ֯ ѝֿȲᴖ╥ ѝֿ ṛȲӇ

ϯЀᴡИ ч≈ѝֿᾼ Ȳᵀ ᶺẈὢᾼ╥ᴔ ᾼ ϩȲᴔ ֯ѝ М ẞ ї ȲᴖЛ ֪Ɫ ֵ

ᾼѝֿ כ ϱᾼᵺ Ȳ Ϸ╥ᶺ ᾼȴ 

5. (ᵦ„ )  

Эщ╥ᶺ ϡװ Ȳ ϱװ Л֝ᾼ֮Ѡ╥ ᾼװ ῏╥ ȲϚ Ở Ẓᴯ֯ ᾼ

 ᴞᶺЮ ȲЭщϷḟứᶺ ɞBIG DATA, DATA MINING, AND MACHINE LEARNINGɟȲᶺ װ

ᴩᾼѠה╥ӦӐ ԍ ӣЄ ѠᾎḂ еҨכғᾼ ẂȲЭщ╥ѻ ᾼ и╥ CHAPTER.11:Case Study of a 

Large U.S. - Based Financial Services CompanyȲᶺ Ӧᴔ ỞϚ Ϣ Ϛ◕Ȳ ᶙ∟ᶺ ϚϚиṹ ᶙᾼї Ȳ

МצϚҰ ȲIt is well known that the more time your give to building your model, the better the model 

will be. ᶺ ╥Л ᾼȲῧ ֵ ṳЛ҅ῶ ẞḆֻᾼ modelȲҫҵϚ◕╥ the modelers at the bank 
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were able to try more statistical and machine learning techniques to search for a more effective mode l 

to predict who would respond to the campaign. ᾎếᴔכ ᾼ ἘЛ ᴖ֥Ȳ Ӑ ᾼв Ю ғṿכ

ӣЄ ᾼ ẂȲᵀ ḥצ ᾼ−Ὑ ȴЭщᶺ צ ѝếЄ ᾼ῀ Ȳϯװᶺ צ Ю Є ṿ

ӣᾼѠᾎế ẂȲן ṏֵȲ ∕ϯϚװᾼ ȴ 

6. ( Ứ )  

ᾼװ ѩϱֵצװϠϚ  Ȳᴖ Ẓᴯװ ᾼ   ᾼᴞᶺЮ Ȳ Є Ḇ ҃ Ȳ ╥ϚԈ

 ᾼṶ ȲϷ Ẓᴯ  иṹ҃ ֯ ꜜ ȴᴖЭщᾼ ϱדװѩ Ѡ֣ἤȲ֪Ɫצ ᴔצװ

ᶺ Ȳ ᶺ Ҡѿѩ ӭᾼἤᾼצ ᴩ ȴᴖ ᾼװ ᵑᾼ╥ᴔ ᶺ Ϡ ѝѝ Ȳ Мᶺ

ᶺᾼ ѝ ᾼ╥ ЛыϱȲᴖѹ֪Ɫӂ ḥצ ѝᾼ ȲἬѿ ἘϠв Ȳḥ ІȲ֪֯ױ ∟ᴔ

ᶺ ῶ ї ᾼ ᶺϷ╥ ІϚѱῈӪȴἅֻϯװ П›ᶺ צ Ԓכ в Ȳᶺ ϯװᶺ Ҡѿ

֝ ∂צ ἤᾼ ȲϷצḆֻᾼן !  

(ׁ„נּ) .7  

װױ ѻ ╥ɦCase study of a Large U.S. - Based Financial Services Company ɧ, Ԓ ḕᴯכ ӣ

ѝἘ Ȳ ṷצ ᾼ֮Ѡ Л╥− ȲЛ ֯ ֝ ᾼẦᵗϯȲЄ ╥ᶙ ᾼ᷂в ☼ ᶙϠȲ

ὙЄ ᾼ ѝ ϩẔ Л ȴᴖ∟Ȳכ Ở Ϥṳ ѻװ ᾼ Ȳṳ ῶ ϱв ֻ Лֻᾼ֮

Ѡȴ Ẃẃ ȸֻᾼ֮ѠⱢȲᵂ῏ ӣ Ѡᾎ∂ ᷄ҏ ᾼ ֪ ȲṿẔҠѿЄ ⇔Ḃ ҃Ἤ ᾼ ȴ

Лֻᾼ֮ѠⱢв ж ӻ҅Л ȴ 

ᾼ ѠהȲҠѿ ᶺ ҟὺ ṳ ᵂ῏ᾼ ᵂ Ȳṳ֝ ҟ≈ᴕצ ṷ֮Ѡ╥ᵂ῏ Л ֻȲᴖ

ᶺ ɶ ṳ ѩ҃Ḇֻᾼ֮ѠɶȴױЛ Ҡѿ ᶺ Ϛכ ϢἨϚԈṶ ᾼ ⇔ȲṳѹϷ ᵗᶺ

ἤᾼ≈  ȴ ה

 

8. (ᶥὡ )  

 ḕ ϠϚ…ԝᾼ ד ♄ Ȳ ᾼװ ᾼѻ ╥ ɦCase study of a Large 

U.S.-  Based Finance Service Company ȲϚ Ở Ԓ Є ☼Ἐ ѝв ȲҒ Є ᾼ֙ Ȳ Є Ꞌ

צ Ȳᵀ֯֝ ế ᾼẦᵗПϯȲ ╥ ᵓἘ Ӑ в ȲЄ ѝꞋ Л Ȳᶦ ═ ’═ϯҟȷ ∟Ϸԛװ

Ӑ ᾼв ѿц ϯװ ᾼв ȴ 

֯ М ᶺ ἒױФדиṹ ȳї Ȳ М−ᶶ ȲḆ ᶺᾼ ᾎȲ֝Ϛ ᾼв ֪ⱢЛ

֝ᾼϢᴖצϠЛϚ ᾼ ȲṪ╥֪Ɫḕ Ϣ≈ Ȳ֪ⱢֽױИ כ Ȳ−⸗ ḕϚװᾼ

♄ ȴ 

 

Ϯװ ї : ɦ ȳẪ  (CNN)ȳϢЏ  (ANN)ɧ (2017-10-24) 

Ϛȳ ּנ :  

1. כ   (Design of experiment)  П ѱ 

ᴔ ẁϠ и Мɦ ɧᾼ ѝ ѱȴ ╥ӥЀѻ ᾼ ȴ ᶺ П

› ᾼ ᵑ֯ὑȲẔᴕ Ϡ ֪І (noise factors)  ᾼ ӣȴ Ҡѿ ẁᶺ ѻ ӣắ

֪Іᾼ ЊἨЄȲṿᶺ Ϡ ѻ ӣ ֪І ᾼ …ȴ 
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2.  ֝ ᵫ ᴔ ֫  (֝ ᵫП᷾ ѱ ṓ  )  

3.1 Neural Network and Big Data (ᵫϢȸ ) 

(1) ὑ ᵫѻ Ȳᴔ ∂ ᾼ ╥ȸ ế ᾼ ᵑⱢᴶ? (2) ὑɦWhat is the 

difference among Big Data, Neural Network, Machine Learning, Deep Learning, and Artificial Intelligence?ɧȲᴔ ∂ Ϛ

Ҭѩװ Ẓ ὧᴫ ֻȲЛ֝ ᾼὧᴫϷЛ Ὅ֯Ϛ ѩ ȴ 

 

3.2 Neural Network (NN) ( ᵫϢȸ ₇ ) 

(1) ᴔ ֝ ֯Ϛ Ở ҏϠϚ ֻ ɦWhy do we use Neural Network?ɧȲᵀ֝ ὑ ḥצ ҏ

ֻᾼ ȴ (2) ֝ ᵫМ ᵑ ֯ϱװ צ ẞПɦOverfittingɧȲṳ Ẃ ὙȴᴖɦOverfittingɧ֯

ѿɦLoss Functionɧῶӱȴ(3) ᴔ ὙȲ ╥−ֵ ᾼ ₤Ȳ֪Ɫыֵ ϠȲБ ᾎ

ӣ ה ҏẃȲϷ ᾎ output֫ ẞ inputȲἬѿИ ⱢἬ ᾼɦ ɧȴ ╥ Ҭצ

Ϛ ȲẔ ᶺ ѿ›Ἤ ᾼ ה Ѡ֝דהȲ֝ Ҡ ᵂ ṳ Пȴ(4)ɦ ᾼ Ϥ

Юὑ 0~1П ɧᾼ ֪ⱢᴶȲỮ∕ ȴ 

 

3.3 Convolutional Neural Network (CNN) ( ᵫϢȸ ) 

ᴔ ὙẔ Ἤ ᾼ CNNᾼ CȲ ╥ ₤ ᾼ ≈ȴ NNᾼ ᵑ ֯ὑ CNN Ԓ Ϡ Ȳԛ ӣ NN

ᾼ▐ ȴᴔ Ϛ ҏ CNN NNᾼ П ȴԛװṓẞᴔ ᾼӐṶ:ɦṕ ɧἨ╥ɦϚ ṓᴨɧȴ 

 

ϡȳ ֝ ∟ ᾼї :  

1.  ( )  

ὑᶺᾼ ᵫȲᴔ ᾼ֫ ╥ɪЄ иέצ 2 ѠᾎȲϚ ╥ ѠᾎȲϚ ╥ ȴ Ѡᾎ ╥ѿ

Ἠה ₤Ȳ ѷꜜᵂⱢӕ ẃכ∕ȴᶺ Ḇֻᾼצ ȲẂֽȸɦ  ᾼ ᵑⱢ

ᴶɧȴҫҵȲḕװѩ 2 ὧᴫ ֻȲѹ ֝ ֝ ᾼὧᴫѩ И צ ȴɫ 

 ᴔ ֯ϱϚװ ẞ Є иέצ Ѡᾎ ȲҬ╥ ᶺḥצᶙ ϯ Ұ ȲἬѿ֯

᷾ ѱᾼ Ь Є ếѠᾎ ᾼ ῀Л ȴ ḥצ ᵫ −ֻȲᵀᴟюᶺ Ϡᶺ −ϵᾼ ɦЄ

ế ᾼ …ɧȲЄ ╥ᶺ иέᾼ Ȳ ╥иέѠᾎᾼϚ Ȳѻ ӣὑ и

ȴᴖᶺ ϯẃ  ᾼ ᵑⱢᴶȴ 

 

2.  ( )  

╥Ӑ Ϯװᾼ ȲӐװ ᴔ ᶺ ὺ Ϛ◕צ (Design of experiment) ᾼ

ѱȲ ᾼв ȴ Ӧ כ ẃ ᵫ҃ −דṅῺשׁ  ᾼ ȴ 

Ҡӣẃ∂ Ɫ (Ẃֽ ἤ)ᾼ ₤Ȳѻ ᾼ ╥ Л֝ᾼ ế а Ȳч

᷄ҏϚ Ṿᾼ ֥ȴẔМ֯ ϭѿẪ (Convolution Neural Network) ṾȴᴖἬ

Ẫ ᾼ ⁄╥֯ὑ Ở Ԓ Ẫ њ Ȳԛ ∟ᾼ ὍϤ М ᴩ∟ ᾼ

∂ ȴ 

ᾼ Ἐ כ ẃṳЛ Ȳᵀ ֽᴶ ӣẞ ϱȲᶺ ᶺ ᷄ Ԓ Њ₤ ὔᾼ Ẃ Ở

Ȳ ᴞАḆ ϚḔ Џẓȴ װ ֝ ᾼиṹȲ ᶺ Ϛ  ᵀ ӢᾼЏẓצϠֵϚṷᾼ ȴ 
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3.  ( ₇ )  

Эщᾼ צ 4 ן ȸ 

1.Эщᾼ ᶺ ֯ П›ҟ ҒЄ ѩ ᾼї ȲẔМצẒ ᾼ ӭ╥ѩ ЛϚ ᾼȲᵀԏ ѩ ᾼ

ẃכҬ צ╥ Ȳẓ ֽᴶ ӣЛ῀ Ȳ ὑ҃ ᾼ ѝᶺẔ ֻốᾼȴ 

2.П∟ᴔ ᶺ ϠϚכ ֯ ᾼ ѱȲϚѠ Ϸ ᶺ ᾼ ѝ ϩȴ 

3.Эщᶺ ᵫϠ NN( )Ȳ Ӧᴔ ᾼ╓ ∟ Ϡ ֵ−צ Ḃ ᾼ֮ѠȺ 

4.Ẕ ᾼ ╥Ϛ ᾼȲẔМԚ֝ᾼ ї ПϚ ╥ ɦ ₤ ɧ 

 

4.  ( )  

װ ᵫ ᴔ ᾼ ᶺϭ῀ ֽᴶҟ ᴞАᾼ ϩȲ֝ѹ ᴔ ᾼ ṕȲᶺϷὙӪẞ ֽ

ᴶҟᾨậῶ ᾼ Ȳ ֯ ῂ ϱȲᵃ ֽᴶ ϢכṓᵃȲ ᶶᾼѠᾎ ╥ᴞА ẃȲ Є ֯ᶄᾼ

ᵃ ẃ ᵑὙ Ȳᴖ Ϸ╥ᶺ ẃҏῂ ᾼϚ Ȳԛẃᴔ ẞ йМ ᾼ П Ȳ ╥ᶺ

ᴩ ҟ Д ѻ ᾼќ ȲṿᴞАἬ ῶ ᾼὧᴫ᾿ Ȳ ֯− ᴔ ȴ 

ԛẃ   ὑᶺ ᾼ ṕȲϷ ᶺ֫Ằ ϵȲЛᵘϩἨ Л ≢ Ȳᵀ╥ᵘϩ Ҡצ Ҡѿ≢ ȴ ῏ֵ Ȳ

῏ֵ Ȳצᵂ Ȳᵀ╥ ṷ Ɫᶺכ ᾼᴨ Ȳ ṷᵘϩ ∂Ϡᶺ ᾼ῀ Ȳ Ϣצ Ȳצ Ӕ ṶᾼϢȲ

И Ӕ ȲчПϚ᾿Ӊ ᾼȲ נ ҏṶȲ ╥ᶺ   ṳ ᾼṶȴ 

∟Ϸ Ϛϯ Ȳ ᾼ Ṷếѻ═ ὑ҃Ȳֵ Ϡ҃ᶺ ϯע ֵ ȴ 

 

5.  (ᵦ„ )  

Эщ Ởᶺ ԒכϚ ԓ ѝᾼ ӭȲכᶙ∟ᴔ ᶺ ȲП∟ᴔ ― Ởиṹ ῺϚװ

ҏҟѩ ᾼЊ иṹҏҟѩ ᾼї Ȳ֯иṹᾼ Мᶺ ẞ− ᾼϚ ╥Ȳ ᴞАᾨậ ȴ ϯẃ

ᵫ Ӕה ỞȲЭщ Ϛᴯ ᵫ῏╥ Ȳ Ю ᾼ╥Є ᾼ …Ȳѻ ᾼ ╥

ҠṿӣЄ ẃ с ᵒ ᾼ ἤȴԛẃ╥Ӧ₇ ᵫ Ȳ Ϛ ╥ⱢШ ӣ ?Ɫ

Ш ЛӣẔ҃Ѡᾎ?҃ѿἪ֮ ẃ ẂֽὨᵃ ᵗЛ Ϣ, Л֝Ἢ⅞ ᴩᴷ ȴᴕ ẞ Ӣ♄ Ὲ

ЄЊȳ ⅍ЄЊȳ⅞ ȳ Ꞌצ , ֽᴶ ᾼἪ⅞ ? ∟ѩ SVMȳ ἤѠ ếה Ȳ

Мᶺ ẞ ế ᾼ …Ȳᴔ ҏȲ Ҡ ╥Ϛ − ᾼ Ȳ ᴔ ҏϠϚ

ғ Ȳ ᶺ ӣ иέϚ ᾼ ӭȲԛᵓӣ ҟה һȴ 

 

6.  ( Ứ )  

ᾼװ Ϸ╥ắ ṏֵȴᴔ Ϛ Ở ї ᾼ ᶺ ֽᴶ᷂ Ȳ҆ᶺ ᶺᵂⱢϚ ῏ᾼ

⇔╥ֵ ᾼЛ ȲϷ ᴔ ᶺ ᵂᴞАᾼ™І ȴ ϯẃᶺ ϠϚכ צ (Design of 

Experiment ,DOE)ᾼ ѝ ѱȲ Ҭצ ѱᾼ Л Ȳᵀ╥ᶺ ֯╥ Лы ѱᾼв ȲἬἅᴔ ∟ẃצⱢ

ᶺ Ȳᴖᴔ ҬῧϠ 2~3и ― ѱ ▐ − Ȳ ᾼ╥҆ᶺẈὢᾼХ ֮᷾ȴ ∟ẞϠ ᾼװ

ᵫȲ₇ ᾼ ᵫϫи҆Ϣ Ȳ᷾ ѱᾼ▐ ϫиצ ἤȲᴖ҃Ἤ ҏᾼ ц Ϸ ὔ ѹצ▐ Ȳ

ᶺ ᶺ ֻֻ֣҃ ȴϷ֪Ɫᶺ ᾼ᷾װ ѱ ᾼЛ╥−ֻȲ ᾼв ᶧ Ȳ▐ Л Ȳ֪ױ

ὑᶺ ᾼв צ Ȳᶺ ╥ᶺ ֻֻḂ ᾼ֮ѠȲϷᶦ ᶺ֯ϯװᾼ Ḇ Ḕȴ 

 

7. (ׁ„נּ)   
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Эщ ҒЄ Ȳ М ῀ ц Ἤ ᾼ ɦϡϫЛ ɧ Ғ 106 ɚᵅ ῶЄ и

έ ɛ-ׁשέ Ȳṳ ϡ֤Ȳ ȴ ֯Мּו ᾼ щȲ Ϛװ Ғ ẞ Ғױ Ȳ֯

ᾼ М ỞЮ ậ ϠШ цֽᴶиέ ṷӣ љᾼᴩⱢ Ȳה Ϛ ц ᾼѠה(Њᾌ )Ȳ

Ӑכ ẃ ᾼ Big Data ҏϠϚ иὙᾼӣ љᴩⱢ ₤Ȳ ẞױ ὨҠѿ ӣẞ ӑẃᾼӣ

Ȳṳ ױ ᴷ╥ᵡצӣ ֚ Ȳ֯ч ᾼ МḆҒ ȲйМ Ṷṳ ẞ ѿ ӣȴ 

ҫϚ Ϣ ᾼṶ╥ ὍϠϚ ѝ ѱȲ ѱв ╥ Ȳ ֽᴶ ֪ ᾼ ׄ

Ȳ ∟ӦЊ כ ῶ ѱї Ȳ :иṹȲ Ȳ ѱȲ Ȳ ẞ ᾼֵѠ ᾼ ȴ 

 

ҳװ ї :  ɦRetinexȳЄ ד ӣȳ⅔ ɧ( 2017- 10- 31)  

Ϛȳ ּנ :  

1.  ֝ ᵫ ᴔ ֫  (֝ ᵫП᷾ ѱ ṓ  )  

3.1 Retinex ( ᵫϢȸ Ứ ) 

Ứ ֝ ᵓӣᴥ ⌡ ἤ Ϛ ẂІẃ Retinex ᴥ ч ԏȲ ɦכ Ӑᾼ ᴥɧȴᴔ ֫

Retinex ᾼ Ӵכииέ (ICA) ᾼ ȴᴟὑẒ῏ᾼ֝ד Л֝П ⱢᴶȲЬ ⧵צ ϤϠ ȴᴔ

Ứ ᷂ Retinex − Ȳ ѿḆ ᾼ ᵧ Ḇֻȴ 

 

3.2 Є ד ӣ ( ᵫϢȸּנ„ׁ) (֪ цеҨ Ἤѿ᷾ ѱЛе ) 

∟Ϛװ Ȳѻ иṹᴞА (ּנ„ׁ) ֯֯ ϱἬ ẞᾼ֢ Ȳ−צ Ȳḕ צ ᴞ

Аᾼ ἤȲᶺ Ҡѿ ֢Ѡ ҟ┤ ҏ  ȴ ᵫᾼв ȲҠѿ Є Why דּ ╥ 21ѷּנɦ

ἤ ᾼ ɧȲ ֽϚԈᴪὢᾼ Ӣ:  

ɦᶺ צ Ϛ Ӂ ( Ở )Ȳᶺ Ở ϚԈ ֥ṝḊפ ᾼᴪὢ( Ḗᾼӭᾼ)Ȳᶺ ḟứ ӣШ

Ӂ ҟ ֢ Ԉ( ᾼ )Ȳᶺ ҟ ֵ ἨЛֻᾼ и( ᾼ ♃)Ȳᶺ Ӂ  ( ᾼậ )Ȳᶺ

ӣ֢ Џẓҟ ᵂ Ԉᴪὢ( иέѠᾎ)Ȳ ∟ ҏϚԈ ₇ ѹ ҏמ Ϣ₇Ằᾼᴪὢ(ἬḖᾼӭ

ᾼ)ȴɧ 

ⱢШ ᾼᶺװֵ Ȳ֪Ɫ ṷӁ ᾼכ╥₇כⱢ ềἨ῏╥ Ϣ Ϛ‐ᾼ ₇Ȳậ

ḟ֯ɦᶺ Ȳֽᴶҟṿӣһ ȴɧ 

 

3.3 ⅔  ( ᵫϢȸᶥὡ ) (֪ цеҨ Ἤѿ᷾ ѱЛе ) 

∟Ϛװ ȲϚ Ởᶺ (ᶥὡ ) Ԓ ҙ ᾼ ѻ Ҡиכ IC ȳ ȳ ȳ

⅔ / Ȳᶺѻ иṹϠҙ ⅔ ᾼЮ Ȳ ᶬỘ Ϡ Џ ╥ֽᴶ ᵂȲֽᴶ ӢҏЊЊϚ

ᾼ IC ѱȲѹᵫ Є IC ѱ ӣ֯Ш ₤ᾼ ₇ϱȲᶺӣ ὔ ᾼѠה Є ꞋⱢϠ Ȳѩ

Ϛѱ PIZZA╥ֽᴶ ҏẃȲ Ӣ М ֵЄЄЊЊᾼ Ȳ֯ ᵫМ Ɫ Ȳ ֯

МИ ἬϠצ Ȳװױᾼ ᵫȲϷ ᵂṶׁשṅӢ › ṝᾼ ȷ ᶬ ӑẃ֯ ꞋⱢϚב ȴ 

 

ϡȳ ֝ ∟ ᾼї :  

1.  ( )  
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−ᶶ֮ϭẞϠ ҳװᾼ ȴϚ ỞӦỨ ᵫ CNN Retinex ᾼЮ ȴỨ ᵓӣϠᴪὢᾼ ᴥȳ Ӫ

ᾼ ᴥЮ Ϡᴥ ⌡ ἤȴ֯ Ὑ Retinex Ẕ ╥ᴥ ⌡ ἤᾼ Ȳ ᴥ ∟ ᵧ ᴥ ȴᴔ

ϭ ẞ ᾼ Ӵכииέ (ICA)Ȳ Retinex ᾼ ᴿѾ−דῺȴᴟὑẒ῏ᾼ֝ד Л֝П ⱢᴶȲЬ

ᶺ⧵צ ϤϠ ȴ ᾼװ − ϷצẒᴯ֯ ᾼ   Ϡ᷾ ѱẃ ᵫȴּנ   ᵫᾼ╥҃֯

еҨв Є иέד ᾼв ȴּנ  −ӣї᷂֮Ἤצᾼв ẃȲ−Ҡ Ӧὑ ᾼ …ḥ ẞԓ

ᾼв ȴּנ  ֯ ∟ ẞ҃ Ϣ ᾼ ȲϷᵧ ϠẔ Пї ȴᶥ  ⁄╥Ю ϠẔ вᾼ

⅔ Ȳṿᶺ Лӣṛ Џ Ϸ ῀ Џ ᾼᵂ ☼ ȴ ᾼװ ᶺϭ ẞЛюᾼ ῀ȲϷ ᴔ ế

ᶺ иṹּᾼ ᾎȲṿᶺ Ḇצ Ϥ≈ᴕᾼ Ҡ ȴ ᴔ Ⱥ 

 

2.  ( )  

╥Ӑ ҳװᾼ Ȳ ᾼװ Ứצ ֝ иṹᵓӣЄ ᴩ ᾼ ἘȲ Ẓᴯצ

ЏЏἬ֯ ᾼ  ẃиṹӂ Џᵂϱᾼ Ю ế иέ ẃᾼ ȴ 

Ὼדẃ  ᾼ AI ϢЏ ӣМȲ ╥Ϛ ᾼиќȴ Є ᾼ ȲҠѿ

Л֝ᾼᾬ Ȳ ᴖ ᴞᴩᵒ ᾬԈᾼ ἤȴ ӣҠѿẞᴞ Ṟϱ(ᴩṞ ᴞᴩᵒ ᾼᾬԈ

ἤ)ȲϷҠѿ ӣẞ ϱ( ậ҅ Ӣẃ ᵑ Ȳṿ Ӣ ᾃ֯ ếиέᾼ☼ М)ȴЭ

ѡ Ứ ֝ ᾼЮ Ȳᶺ ẞϠϚ ֤Ɫ retinex о ᾼѠᾎȴױѠᾎҠѿ ᶺ ԏ ᾬԈӐ

ṝᾼД Ȳ ҏᾬԈ ᾼ Ở ȴ 

ҫҵẒᴯ֯ ᾼ  Ȳ⁄╥иṹϠ҃ ֯ ꜜᾼЏᵂ ế ꜜᾼ Ȳ ᶺ ẞϠ דּ

ѿҵḆ ᾼ ếᵓӣ ẃ ḟ ᾓȴ ֯ М ẞȳכẞ ֵ ꜜ ᾼ ế ѱȲ

ᾼ ȴ ҃ Ṃᾼиṹȴ 

 

3.  ( ₇ )  

Эщ╥ ∟Ϛװ Ȳ ϠỨ ᾼ   ᵫП∟Ȳᶺ ὑ Retinex ( ᾎ) ϠῴḔᾼצ  Ȳᴥ

⌡ ἤᾼ Ẕ ╥ Ȳᾬ ᾼ ᴥ╥Ӧᾬ Ӑṝ ὑ֢ Л֝ᾌ ԏᾌᾼч ἬḟứȲᴖ ԏ ᾼԏᾌ

 ѩẂ ȴּנ„ׁ  ᾼ ᵫ ᶺכẞȲ֯ ϱ ᾼצ ⇔Ȳᵛṿᴔ ḥ ᵃ ȲϷ ᾼҟ᷄ҏ

Ȳᴖѹᶺ ὑ҃Ἤ ẞᾼ SASᾼ JUMP ЏẓϷ− Ȳ∕ ẃ▲▲כȺ ∟ᶥὡ  ᾼ ᵫ ᶺ

ῴḔϠ ẞЏ ⅔ ᾼ ᵂ☼ ȴ 

 

4.  ( )  

ὡ  ȳ„ׁ  ếỨ ֝ ṟװ ᾼ ᵫȴὡ   ᾼה ᶺ ⅔ ᾼҠ

֪ế֢ ☼ ᾼ ᾭᾓȲ ᶺ ὑҙ ⅔ ᾼ ᵂế ḆҒᾼϠ Ȳᴖ„ׁ  ⁄ᵫ ᶺ

ϱ҃╥ֽᴶҟ ᷄ ṳ ḟᾼȲ ậẞиέ ᷄ ḟѠ Ȳ ṿᶺ ṓЏכ ╥ ֽᴶѻ

┤ ᾓȲЛ Ϣצ Ȳ ╥ᶺ ֵҒ ᾼ ⇔ȲҬ ᶺ М ẞϫиПϚȲṪ― Єצ  ȴ

Ứ ֝ ⁄ṿᶺ ѿḆҒϠ › retinex ╥Ш ц≢ ᵂȲ҃іӣ ᴪὢ ╥Ӫ ᴪὢᾼẂІȲ

ᵫ ᶺ ᴥ ⌡ ἤ╥Ш Ȳ֯ױП∟ИЮ retinex ╥ѿױⱢ ҟ ᴩἋᴼ ȲҾᶎᴖ ᾼЮ ṿᶺ

ὔᾼ Ȳ֝ѹ ẔМ ᾼẪ ȳ Ӵ ע Лṿᶺ ắ ὑ ᾼ ẗהȲԛҒϱᴔ

ẘᴖ ᾼ Ȳ ֯ṿᶺ ắӣ ֵȴ 
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5.  (ᵦ„ )  

ЭщϚ ỞỨ ֝ ԒЮ CNN ᾼ RetinexȲ Ԓ҃Ԓ ϠϚ ᴪὢᾼẂІ ∟ ᶺ ᴪὢ╥ꜙ

ᴥȲ צ Ӫ Ȳ ϯẃ҃ᵫ ᶺ ⱢШ צ Ẓ ᵑȲ ֪╥Є Ӫӂצḥצ Ȳ ∟ԛйϤ

ẞ CNN ӣὑԏ иέȲ Retinex ∟Ȳᵒ ḆҒὙ Ȳ ∟ᴔ ҃ ֯ CNN Ϛ ѱᾼᵒ

Є ╥ֵϵȲỨ ҃ ӂᶁϚ Єּפ╥ϫи Ȳᵀ ᾎ Ϯ Ȳ ֪Є ╥ᵒᵑ ы Ȳᴔ

ҏẃ Ӣᾼᵒᵑ ậҏẃȲ юᵒ Ȳṳѹ ӣ иέ ҏ ᾼ Ȳ∟

╥„ׁ  ϱү ᵫ҃֯еҨ ḟᾼ ẂȲ   ᶺ ֻᾼӱ ╥ᶺ ӂ ֯ ᾼṶ Є и ╥њᾼ

ЏᵂȲᵀ╥„ׁ   ϱᾼ Ȳṳѹѿצ ϭӔ ᾼѠᾎ ḟȲṳѹ Лᶱ ֝ЧȲ ╥ᶺ

ᾼ Ȳὡ   ᶺ Ю ѡѣԏеҨ֯ ᾼṶ Ȳ еҨв ȲЮ  ȲᶺЭщ Єᾼ

╥ᶺẔ ẞ їȲ „ׁ  ᾼ ẂМכṓᴶⱢ≈ᴕṳ ḟ Ȳ ᴔ ᾼ Ȳ Б

ḟϚҙϠȲ֯ᴔ ᾼ╓ ϯᶺ Ϛứ ḆҒ Ḕȴ 

 

6.  ( Ứ )  

ὑẃẞϠ ∟Ϛװᾼ ϠȲḥ ẞ װ ᵫᾼϢȲ֯ LABПМҬ ϯᶺȲ ᶺ ╥ Ȳ

ᴖắ ᴔ Ṫ ֵᾼ Ȳ ᶺ֯ ᷾ ѱц ᵫ ȲЛ Ở Ȳ ≢ И ᴔ Ϛ ᾼ Ὑ Ȳѿ

ц ֽᴶИ ᴔ Ϛ ᵮіԓ ᾼ ᾃȴὑ╥ᶺ― ᴔ ᾼ Ӑ ḖȲ᷾ ѱ 5 ҿҢ ֻȲ ≢

ᾼюϭ ᾼֻȲϷ ᾼ╥−ᵺ ᾼ ȴἬἅ ᾼѻװ ֻ ᾼȲᴖ ᴔ ᾼѠהϷ ᶺᾼ▐ ѩ צ

ἤȲϷ ᴔ ֯ᶺ ᵫМ ᶺᾼ╓ Ȳᵫ ᶺ֯Ш ֮Ѡ Ὅ ȴ Ẓᴯװ ᾼ  Ϸϱү ᵫȲ

Ϸ҆ᶺן ṏֵȴӂ ᴔ ᵫ ᶺ Ԓ ֻɦњɧᾼ ϩ֯ ɦ ɧẃ ḟ Ȳᴖ„ׁ   ҉и֮Ɫ

ᶺ ᴶ њ ᾼ ὨȲ҃Лᵀ SASᾼ jmp ӣᾼ−ֻȲϷה ҏѠᾎ ḟ ȴᴖϷ ὡ  

Ɫᶺ Ю ȴ П װ ╥ ᶙּרᾼ endingȲϷ Є Ϛ᾿ѿẃᾼ ȲḆ ᴔ Ṃᾼи

ṹ!  

 

7. (ׁ„נּ)   

Эщ Ғ ∟ϚװЄ Ȳ ẞכ ῶֽᴶӣ Ѡᾎẃ ᵗ Ӣ сᵒứԏ ᾼ

Ȳ ᶺ ד צ ȴԏ ᾼᵒ ὑḕ Ӣẃ █ ⇔ϱ֯׀ ╤Л ᾼ ꜜ Ȳ ֪ Ҡ

Ɫ Ӣᾼ   цἬᵒ ӣᾼѠᾎȲⱢᾼ ᵍ ֪ ᾼ ᵒכ ᾼЛϚἨЛ Ȳ цẔ

Ӣ ӣ ẃ ḟױ ȴ 

Эщᾼ‐ ╥֯ ᾼ иέц Ю ȲᶺᴞАϷ╥ẔМПϚȲ ҫ֤֝ ᾼ Ю ᶺ Ȳ

ᶺ Ἤ֯Л֝ᾼ Ȳᵀ צ ᾼדᴿ⇔Ȳᴖ҃ ֢ ᵑ Ӣᾼ Defects ᾓϷ ᶺᾼ −

ᴿȴ҃Ἤ֯ᾼеҨד БϵȲṆ ᴻὢ Мצ ᶙ ᾼ raw dataȲᵀḥצϢ ӣ ṷ ҟ

ᾼ֢ ᾓц ἨҠѿḂ ᾼ иȲ ֯ Ҡ ȴяẔ҃ צ ֵ Ȳᴖѹḕ ᾼϭ Ѿ╥֝דᾼ

ṶȲֽὨҠѿ ḟἨḂ ẔМϚ ᾼ ȲЛ Ҡѿ ӣἨҟ ẞẔ֢҃ Ϡ ? ẃᾼ ᵓ  Ҡ

Ȳᵀ Ϣצ ҃ ֽᴶҟ ȴ 
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Ϯȳ Є  2017.10.27 

(Ϛ)  ӭ:  Є , ᵓ Є (Big Data, Big Profit)  

(ϡ)  Ӧẃ: װױ ⱢМּר῁ еҨѠ ᴔ ẃ צ ɦЄ ɧᾼ ӭȴеҨѠ

Ϡᴔ ȴᴔ 7ѣԌẞ 10ѣἉ ᾼ›Ϛи ᾼ Ȳ ⅍

ᾼ֝ Ϸ֯ ∟ ◕ ЏẦᵗᴔ ᶙכ ᾼ᷾ ѱȴװױᾼ Ȳᴔ ὍϤϠ҃ᾼ

ϱᾼ ȴᵓӣϠ ֵӢ ᾼẂІ ẓȲ҅ ᵺ ᾼ Ȳה

ᾼ ȴḕ ԛ ֥ ᾼ ẂȲ ẁЄ ᾼ ӣ ᾼ♂ ȴ 

(Ϯ)  в :   

1.   

2. ᵓכ  : Ẃ Ὑ 

3.  ╓ ᾼ ≈: ẂІ Ὑ 

4.  ≈ Ɫכ ϡӕ : ẂІ Ὑ 

(ҳ)  Ϣ : (еҨѠ) Мּר῁ ȳ Ϯ Ϣ ȳ( Ѡ) ᴔ ȳ

ȳ ȳ ₇ ȳ ȳᵦ„ ȳ Ứ  

(Х)  Ϣ ї :  

( Ứ ) 

ϱϠᴔ ֵ ᾼ Ȳ ắϠᴔ ֵᾼ Ȳᵀ╥ ᴔ ╥ ϚװȲḆ ᵑᾼ ╥Ȳ

ᴔװ ᾼ ᶺ ѾҠѿ ╥ԓ ֯ ȴ֯ Ϛ Ởᾼ ᴔ ᾼ Ҭצ▐ Ȳ

ᶺ Ở ᴔ їȲᵀḥ ẞ Ҭ╥ᶺḎϢ щȲ ᾼ҆ᶺЛ ЛẈὢᴔ ≈ᴕṶ ᾼṔ⇔ц

ϩȴ 

  ᴖ҆ᶺ ắḆ ᾼṶ ╥Ȳᶺ ╥ἢᵑϢכẞᶺᾼ ᵫ᷾ ѱȲ֪ⱢכϠᶺ Л ҃ צ

ᾼ ϠȲT ╥ᶺ֯ᴔ ṝ Ϡ ᷾ ѱȲʌ צ ֵὧᴫ֯ ϯṳЛ῀ ╥Ш ≈Ȳ

╥ᴔ ֯ ҒᾼɦϮ≈ᴖ∟ᴩɧȲϚ ỞᶺҒᾼ ᴔ ṅ ⱢШ ҰȲ

ᵀᴔ Ϛ ẞ ANNȲ ҆ᶺ ⱢщϢȲỰ Ϛ ᾼ ȲҠѿӣ ϚҰ ẃ

ȲϮ≈ ╥ ֯ ᾼṶ ȲᶺҬ ӣХ ֮᷾ẃῶ ᶺᾼẈὢП ȴ 

  ᴖᶺ ᴔ Ἤ ᾼɦ ≈ Ɫכ ϡӕ ɧϷ ᶺ ϫиצ Ȳᴔ ϠϚ ɦЏ

ᾼϢֽὨ ӣ ֯ ɧᾼ Ȳᾼ ᶺ צ −ֵȲ֪ⱢֽὨЄ

Ɫכ ϡӕ ᾼ ȲҠѿעҟ−ֵЛӇ ᾼ Ὑ Ȳ ϢҠѿӴẘ Ϡ ȴ 
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ᴔכ  ẞᾼṳЛҬ╥ᴔ Ἤ ᾼв Ȳ ϱ ╥ᴔ ṝӱ ֽᴶכⱢϚ ғᾼכ

῏Ȳ ╥ᴔ ֯үϱᾼ ᴯȲᴔ Л֝ὧᴫᾼ ц ⇔ȲϭἨ╥ᴔ ֽᴶ

ᾁȲ ╥ϫи ᾼ Ḋȴᴖᶺ ᾼ╥Ϛ ἅ ᾼϢȲצἅҠѿ ẞᶠ֯ᴔ ṝ ᴔ ╥

ֽᴶᶙכϚ  ᾼ ȲϷ ᴔ ֯ ᾼ ∟ȲϷЛᶱ ᶺ ӢȲ ᶺ ῀  

Wise logic + Wise tool = Profit ȴᶺד‒֯ ᾼᴔ ṝ ȲΊứ ᶺѝύ ԓȺ 

 ( ) 

1 : ᴔ ᾼ ӭỄ֤Л‟, ɪЄ , ᵓ Єɫ ὑԍ ẃ ╥ −ẓᵮіϩᾼ ȴ

ὙᵛṿЛ ҵҒ ԉᴶᾼ ẃ , ᵓӣ ᾼצ ᴖ ҏḂ ╥Ҡᴩᾼ, 

ᾼ еҨ їẃ‒צ ԉᴶד ᾼḂ ȴҫҵ֯ ᴔ ӣϠѡӐԍ ᾼẂІ

ẃ , і ≈ᴕ, Є Ϥ ᾼ , ᾼ ╥− ᾼҾ≈ȴ 

2 ẓ ᵗ: ᴔ ∟ ֯Ю ≈ ᾼ , ӣϠ−ֵӢ♄Мᾼ ẓẃЮ М ᾼ

ї Ἐ, Ԍ ᾼ  ȴẂֽᵓӣ―ᵓ ἇᾼ― ẃЮ Мᵺ ᾼɪс

ɫ Ἐ; ѿцᵓӣẒ Л֝ ₤ᾼ Іẃ Ὑ Ӵἤᾼ Ἐȴ ᾼЮ Лᵀ ẞ ᾼ ,Ϸ

с ὑ ᾼֻốїі , ᵅ ὑ ᾼ ἢ Лׄȴ ẞ ṷ

І Ϡ Ӈ −צ ẘᾼ , Ӈ ὑ צ═’ ⇔ᾼ ᶵ, ИצҠ ֯Ӣ♄М

═ ≈ᴕֽᴶ ȴ 

3 Џ ꜜ ẂЮ : ᴔ ֯ МἬצᾼ Ẃ ╥ᴞṝᾼ , ᴞАᾼ╝Ṷ ╥ѩ ᵑϢᾼ╝Ṷ

ẃ Ӣ ȴᴖѹ֯ ḕϚ Ẃᾼ צ , ӻ∕ ȳ☼ ȳ ᾎếẓ ᾼḂ Ὠ, Лכ

Ϣ ᶙП∟ ╥Л ẞἉᴔ ϠШ ȴ 

4 ╥ :Ϣ ֯ ᾼ ᷂ᴞṝ ѿⱢ ᾼ Ἠ╥ ᾎЛ ֮ῶ ҏẃ, 

ӑ≈ᴕ ᾼϢ╥ᵡ ᶺ ЀМᾼ ȴᵀᴔ ḕϚ ᾼ , Л֝ᾼ ṕếᵧ

Ѡהẃ֪Ḋ╟ , ᾼ ᶺ Ẉȴ֪ ⱢᶺᴞА֯ ᾼ М, צ Ҭ ӣᴞАᾼ

ᾎẃ , ӑ≈ᴕἉϯᾼ ╥ , ᾼ Ѡה╥ᵡ ȴ 

5 : ҟᶺ ╥ Ɫᴔ ϱ ᶺ Л ,ṪϚứ╥ᶺᴞАᾼ ȴϚ ẓצ ֮ᴯᾼ

῏Ἤ ҏẃᾼ῀ ᶺ Л , ṪϚứϷ╥ᶺᴞАᾼ ȴT Ϛֵ֯ד Єᾼ ѿẃ, ᶺ

ẞϠЛю ᴔ ᾼЄ Ϣᾬ, ᵺИ╟ ᷂ ᾼ ӣӂὔῺϢᾼ ṕ Ϣ о

ᵮןȴ ᶺ ὑ ӔᾼЄ ϠЛ֝ᾼצ ᾎȴ ҟᶺ שׁ Ἠ╥ҵ ᾼ , ẞ Л ᾼ

ᾓ ╥ ᴞАЛ Ὑȳ Л ᾼ ԉ ֪ὑᴞАӐṝȴᵀ֯ᴔ ṅשׁ М , ѿц

Ϛֵדẃ֯ Єᾼ , ᶺ צ ϩи ╥ ᾼϢḥצ , ╥ ᴞṝᾼ ȴ 

ẞ ֯ⱢѦ, ᶺἬ ⱢᾼЄ , Лᵀ ᵂ ᾼ Ὠếכṅᾼשׁ ,ṅשׁ ӣϚ
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Ϣ ᾼѠהῶ ҏẃȴ ₤Ἠ╥ׁשṅ₤ᾼ , ṅṳщӂᾼẒשׁ Л

ậẔӂ ȴ 

( ) 

ᵑὑѿἏᾼצ Ȳ ╥ᶺ Ϛװ ᴔ ԍ ϢЂȴ֯ᴔ ᾼ П›Ȳᶺ −

∕ Ȳ֪Ɫᴔ כ ẃ Ẕׁשṅ Ѡᾎ ᾼ ֯ Ϛװᾼ ȴᴔ ᾼ

ᾼ╥ɦЄ Ȳᵓ Єɧȴ ϚכẞӴẘ ּ ɦᵓ Єɧ ȴᴔ ᾼ Ϛ Ở

і Ϡԍ ϢЂᾼ Ȳ╥  Л ᾼ ȴᴔ ᾼ᷾װ ѱȲϚ ỞԒ Ϣ ᴞА

ҟᾼᴔ Ȳ Ẃ 7 ֥ᵂᾼ ẂІȲד ᾼѠᾎ Ȳ ∟ԛ Ὑֵ ╓ ᾼ ҷ

Ẃȴ 

ᾼѻ в ╥ᴔ ᾼ ҟ ȴᴔ ɦ ɧᾼ Ḃכɦ ɧȲ֯Ẕ М

ᵗ҃ᾼϢἨṶȲ֯Ϛ Ϸ ᵑ ȳ Scottȴᴔ ӣϠ ᴞ ᾼѠ

Ȳה Ϡ҃Ἤ ᾼϢȲЛ ᾼϢֻ֙צ Ȳᴔ Ϸ∂ӴϠᴞА ȳ Ѭ≈ ᾼᶮ ȴ

7 ֥ᵂᾼ ẂȳѠᾎ ֵ ╓ ᾼ ҷ ẂМȲᴔ ḕ ꞋӣЛ 2 ᾼ᷾

ѱ Ȳ ᵧ ȳ ϭ ȴṿϢЛ ѽẰ ȴḆ ᾼ╥Ȳᴔ ֯ Ѡᾎ ᾼ ṿ

ӣϠ֢ ẓȲϭЛҔᵶᵺ ᾼ Ȳ҆ᶺЄ ṓȲ ốȴ 

ᴔ ╥҃ⱢМּר ṝ ᾼȲᶺ−Ẉὢᴔ Ѡᾼ ḖȲᵧ ᴞАᾼ

иȲṿ Ằȴצ☿☿ ᴔ ᶺ ԓ ᾼϢ ҟ Ȳṿᶺ Л ᾼ

ȴ ᴔ Ⱥ 

 

( ₇ ) 

ᾼ Ȳ ᴔ ᾼϚ Ȳֻ ӻ Ϛפ ȴ ԒȲ ᵮіϢᾼᾃ Ȳ

ӭᾼȲᵃכϚ ẞᵓ ЄȲүϯᾼϢӴẘ ϠȲ ∟ԛӣϚṷЊ╝Ṷѿц Ȳ

і үϯᾼϢȲ֪Ɫצ Ȳ ᴕȲ֯≈ᴕМ≈צ ѩ ὔ ắ ᾼṶᾬȲ ╥ צ ẞȲ

Ὑ ȸɦ 70%ᾼ ԉɧȲ Ὠ ∟֯ ᾼ Ȳ ֻ Ȳ

ᾼ ⇔ ᶶȴ ∟ԛӣ ᾼẂІ ╝ṶȲ ∟ ẓ ᵗϱ Ȳ Иῧ 10и ᷂ ֵ

ЏẓЮ ᶙϠȲṳѹ֯ ∟ᾼФ МҠѿ ȲүϯᾼϢ ᷂ὧᴫ ҟϠȲ ╥ṕПצ

ᾬȳṕПצẰᾼ ἤȷ ṿЭщᶺᾼӭᾼ╥ үϯᾼϢ Ȳᶺ᷂ὧᴫ צֵ ḥצ

ӣȲ֪Ɫᶺ ᵫᾼ ╓ ╥үϯֵצюϢ ȲᴖЛ╥ ҃ ẃ ᶺ− ȴ 
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( ) 

ᴔ ᾼװ  ᾼ ᷃ ╥ᵫ ᶺ ≢ ῺӔ Є ᾌ М ậᵓ Ȳ

ᴔ Ɫ ╥ᶺ ẃḖ ᾼϚЄӐṶȲ ֯ӑẃ Џ 4.0ᾼ ᾓϯȲ иέ ֯╥ᶺ

ЛҠἨ ᾼӐ ȴ 

› 7 Ẃѻ ╥ֽᴶ כ ☼ȲẔМ ҔᵶϠ Ҡ о ᾼ Ȳ

ᴔ ᾼצ Ẃ╥ṿ ạ ֵϠ ѠהȲṿ Ӑכᴿᶙּרᾼӂᶁ иᵉ טּ ҏ ϠЛ֝ᾼ

ȲϭἨ╥ ᴩ ₤ ԛ иέѿṿ֢ ᾼᾭᾓ ӴȲЛ Ϛ Ȳ

ᾓϯ צ iid ᾓᾼ ╥ⱢюȲӻФᵂӣ Ở ȲT ╥֯ ᾼЏ ϱ ḥצ ᾓȲ

ṿ ҃ ∂ ᾼ Ȳ ╥Ḃ Лẞ ṾȲ Ϸ╥ ϱ ҏ ᾼι ȲϭἨ῏╥

ᾓ╥Л ᾼȲ֪Ɫ צ ֵ ᾓϯ╥ ṿ Ὠ Ӣ Ȳᵀ╥֯ ϱϭḥצ ᾼч

ҏẃȲ ṷ ṿḂ ᵂ Ȳᴔ ϷЛ ὑ Ϛ ẂȲᴖ╥ ἤᾼᵫ ᶺ ṷѠ

֣ҟ≈ᴕȲҟ ֥ᶺ ᾼ≈ Ȳ ᶺ ѿ Ἇϯ Ȳ ṿᶺ ӑẃắӣ ֵȴ 

∟ 4 ẂҠ ᾼ╥֪Ɫ ֪ ᶺ ṳӑ ԓ ᶙȲЛ ᴔ ϭ ҫϚ Ṕ⇔Ɫᶺ

╓ ᾼ ἤȲ≢ И╥Ӕ ᾼ ᶺ ᾼכὨȲѩֽ Ẃ 9Ȳכᴿ ╥Ϛ

Л ᾼ╓ ȲT ╥ ᾓϯȲ҃ Л҅ῶṏ₇ Ȳֽ ὨᵂⱢ╓ ẃӣȲḥצ ᾎч ṏ₇ᾼȴ

ԛẃ ╥ Ẃ 8Ȳᴔ ẞϠ ╥ҏ֯ ȲЄ Ϸ╥ Ӝ ᾼȲᶺ ῆ═ ᾼ

⇔ҟ ḕ ᾭᾓȲ ᶺ И ᷄ẞḕ ᾭᾓᾼ ♂ȴ 

∟ ╥ ᴔ ᶺ ẃ ᴔ ᾼ Ȳ֯ ᴔ ᾼ ᴖѹẓ ᾼ ӱϯȲ

ᶺ ὑḕϚ Ẃᾼѻ Ὑ ᾼᵮןẞȲԛװ ᴔ Мּר῁ ᾼṟ ȴ 

(ᵦ„ ) 

Ԓᶺ ᴔ ᶺ צ װ Мּר῁ ṝ ᾼ Ȳ ỞȲᴔ

Ԓ ϠМּר῁ ᾼѻ ế֝Ч Ȳ ϯẃ Ӕה Ởᴔ Ϛ ὙȲ[Є Ȳᵓ Є]Ȳ

ԛѿ₇ Є ὙⱢẂȲ ϠẒ Ȳѻ ╥֯ᵫ Мּרᾼѻ Ȳ֯ԍ ῏ᾼ ἤế

Є Ϡ Ȳ ≈ ế ṕᾼ ἤȴ ᴔ ԛѿ ṝ ᾼ ẂếЄ Ὑֽ

ᴶ ᵓכ ế ╓ ᾼ ≈Ȳ֯ ḕϚ CASE Ȳᴔ ╝Ṷ ᾼ ᶺ ᶶ

М ᾼ ἘȲᶺ֙ ẘᾼ╥ᴔ ֯њ ᾼ ẂМȲכᶙеҨᾼ₇ ᾼ Ȳ

Л ԛ ?ԛ ҏ ∟Ȳᴔ ₇ Ȳ ӣᾼצכ ȲѿḂ ế∟ Simulation

ᾭᾓȲ ṳѹḂ Ȳ ᶺ ῀ ӣᾼצכ ҵȲӣӔ ᾼ

ẃиέϷ╥− ᾼȴ ṷ ᵓכ ᾼ ẂȲԓ ╥֯ᵫ ῏ ₤ ֯Є ᷊

ᾼ ἤȴԛẃᾼѻ ╥ֽᴶ ≈ Ɫכ ϡӕ Ȳᴔ ֯ М Ϡ ֵᾼẂІȲ
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≈ ӣ֯ṝ♄М כ ϡӕ Ȳ ╥ Ӵ, (independent)Ȳᴔ ֯ ҿҢכ ЛϚ ᾼ

ІȲ̓ ẞ ẃ ӴếЛ Ӵᾼ ἘȲ֯ SVMМϭѿ7-11ᾼњ с ᾼ ἘȲ

ԛѿе ếӕ ᾼ (DOE)Ȳṳѹ֯ Ȳѿ ᾼϮ NODEȲ

ѿϮ≈ᴖ∟ᴩẃ Ȳḕ Ẃ Ӣ צ ϭ҆Ϣ֙ ẘȴ ∟ ᴔ ϠϚ

(Wise,Naive)Manager+(Naive,Wise)employee=P? 

Wise manager + naive employee = Production 

Naive manager + wise employee = Promotion  

Naive manager + naive employee = Plenty of defective items 

Wise manager + wise employee = Profit 

ᾼ ᶺⱢП Ȳ֪Ɫ ∟Wise manager + wise employee = Profitế › ᴔ

ҏẃ[Є Ȳᵓ Є(Big data, Big Profit)]Ȳ›∟ẻ Ȳϭѿ ὙᾼẂІ ҏῶӱ ╥

Ὑᾼ ῏ ḟϠ 70%ᾼ ȴᶺ ᾼ−Ẉὢᴔ ֵᵺ ᾼ ἘȲӣ ὔᾼӢ♄ẂІ Є

ᶶ ᵮןȲᴔ ếֽ ╝Ṷ ᾼ ᵫѠהȲ ᴔ ѯ ᾼȲ[ṕПצᾬȲṕ

Пѿ ȲṕПצẰ]Ȳ ᾼ− ᴔ ᶺ צ װ ȴ 

 

 ( ѝ  )  
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♄ ѱ 1 ( ᴔ ֥ )  

 

♄ ѱ 2 ( ᴔ ֥ )  

 

 

ҳȳ ∟֝ ᾼ ї  

( ) 

֫ Ϛװ Ӧᶺѻ═ Ȳᶺ ṷצ ȲϚ᾿ їᶺ Л ᾎ᷊ ֻѻ═ϢᾼЏᵂȲя

Ẕ╥ ᶺ῀ Ẓצ ֯ ᾼ   Ȳ ᶺ ȲЛ ἅֻצ ᴔ ᾼ ᵗȲṿᶺ ᾼ ҳװ

ᾼ ḇȲᴖѹЄ ҉ ᾼ Є ȴ֯ ҳװ Мᶺ ᶺ ὑЄ ᾼṿӣ

Л ẞ ֵ ᾼ Ἐϭ ẞ ѝЀ Ȳ ֻȲᴖѹ ϡװ ẞᴔ ᴘᾼ Ȳ

ֻ֯ їȴԛҒϱḕװ ᴔ Сᶺ ֵᾼ֫ Ȳ ᶺ ῀ ֽᴶҟḂ ᴞАȲ ѷ

ꜜᵂⱢӕ ẃכ∕Ȳ╥ᶺ װ Мᶺ ắ ᾼ ⇔Ȳḕװᴔ ᾼ ᶺ

ẞ ֵι Ȳᵀ╥ᶺ ὑᶺӑ ҏϚ ֻᾼ ᵫЬ ὑ ȲᶺϷᶦ ᶺ ѿױ ֯ӑẃ

ẞḆֻȴ ᴔ ế֝ ᾼӣї Ȳ И ḇȴ 

 

( ) 

Ԓ ╓ ᴔ Ȳ֯ᴍזПМ Ὲ Ӣиṹȳ Є иέᾼ ȴצ

ֻᾼ╓ ᴔ ᶺ Ȳ ᶺ Є ן ṏֵȴԛẃ ᾼ ң Ϣ ȴ ҃ᾼ ї

ế Ȳ ҳװᾼ − ᾼ ḇȴ 

∟ Ἤצ ᾼכ Ȳ ֵϢ ᷄ẞϚ Ԛ֝ᾼ ד ֯Ϛ Ӑṝ Л╥ ᾼṶȴ

ᾓѹ Ғ ╥Ӈ Ṷ› Ϛṷ ḊᾼȲḕϚ Ϣ − ԈṶ Ȳ᷂ Џᵂ ֮ᶙכȲ

ᶺ ᾼ ᾼ − ȴ 

Є ╥Ὼדẃ  ᾼ Ȳ֢֯ Єצ Ҡѿ ӣᾼ ȴ װ Ȳᶺ

Л֝ᾼ֝ ṝϱȲ Л֝ᾼṔ⇔ẃ Є ᾼ֢֢ה ӣȴẂֽЄ ӣẞԏ ᾼ ϱ; Ἠ

╥Є ӣẞ ϩ ϱȼ ȴ 

ᶺҠѿ ḕϚᴯ֝ їᾼṶᾬ ἬЛ֝Ȳצ ∟ ᾓᴍᴍ ȲᵀЄ иέМצ

ᾼ֝דֵ ế Ẕ Ҡѿ ӣẞЛ֝ᾼ ϱȴ Ӧ װ ᾼ Ȳᶺ ḕ ֝ ṝϱ

ӣד ᾼ ᵮןẞ῀ ᾼ Ȳ − ȴ ᾼḕϚ כ ȴ 
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( ₇ ) 

װ4 ∟Ȳᶺиᵑ֯Л֝Ѡ ϠϚṷן ȸ(1) ᴔ ᾼ╓ Ȳ ᶺ῀ ϱү ᵫᾼ

Ὑצ ᾼ Ȳ ᾼ╥ ᵫ῏ ὙӪ ᵫᾼӭᾼȲṳѹ֯ ᵫ ѿϚ ѻ ԓᶝȲזּ ∟

ֵ ϚṷẂІȲИ ὔ֯ Ὑ ɦṕПצẰɧȴ (2) иέᾼ Ẕ ╥Ϛ ᾼȲᴖẔМ

ᴩɦ ₤ ɧḆ╥ЛҠἨ ᾼϚ Ȳѿ CNN ẂȲẔ ╥ Ϡ ₤ П∟ԛӶ

ẞ NN ȴ(3) ֪Ɫ֯צ ᾼ  Ϛ֝ Ȳ ᶺҠѿ ẞẃᴞЛ֝ ᾼ ṓȲ Ϡצ ϚṷЏ

ᾼ ᶮȴ(4) ῀ Ϡ−ֵ ЏẓȸNNȳЊᾌ ȳSASᾼ JUMP 

 

( ) 

ҳװᾼ ᶺ ẞ ẞ ֵṆ ἤ ᵫᾼ≈ ȲҒϱᴔ ḕװᾼ ṿᶺ

ӭᾼ ⱢᴶȲԛҒϱᴔ ᾼ Ȳ ᶺ ֽᴶ ᴔ Ϛ ≈ᴕȳ Єᶝ Ȳᴖ╥

כ ᶱϠԓᶝȲ ᾼ ṿᶺḆҒ ֽᴶҟ≈ᴕȴ 

 ҳװ ᶺ ẞϠЊᾌ ȳ ѿцẔἋᴼᾼẪ ȳү Є Ḃ

Ẃȳretinexếҙ ⅔ ᾼ Ḃ Ẃ Ẕ☼ Ȳ ṷ ṿᶺ Ғ ҳװ

›ЛϚ ȲЛҬ╥Ϡ ẞ ṷЄ ᾼ Ȳ֝ѹϷṿᶺ ֽᴶҟ ᵫȲ ᵫ ᴔ ᾼ╥ҟ

҃ϢȲ ᶺḆҒ ֽᴶҟ᷂ ֥Ȳ֯ ᴴ ᴔ ᾼ Мᶺ ╥ἅ

ᾼ Ȳḕװ ᾼẒЊ ᶺ ẃ ֻȲ ֯ Мḕ ϢᾼҀҏȴ 

 

(ᵦ„ ) 

Єװ Ϡ−ֵὧᴫȲᶺ ᾼѻ ╥Є ȲЄ ᾼ ╥Ȳ֯ҽ ᾼ Ȳ

Ϛṷ ∟Ȳậ ӣᾼצ Ȳẃ ἨиέȲ Ϛ иṹᾼ╥Њᾌ Ȳ ᵫϢ╥  ȲЊ

ᾌ ᾼ ╥ ӦЊᾌ ᾼ ∟Ȳӣ ∟ᾼ ҟ и Ȳ ӣᾼ

и   Ϛᴯṿӣ῏ᾼϚד Мḕщ 96 ᾼ Ȳ ӦЊᾌ ∟ȲЄ и Ɫ 15 Ȳ҅

ῶ ᴯӣ ῏Ϛד Мӣ ᴩⱢѻ צ 15 Ȳӑẃ╥ᶦה ḆֵᾼϢᾼӣ ӦЊᾌ ∟Ȳ

иכ Є Ȳԛᵓӣ Ȳẃ ḕѡӣ Ȳԛẃ ϡ ᵫѻ ╥ CNN (Convolutional 

Neural Networks)Ȳ ᵫ῏╥ ֝ ế Ứ ֝ ȲCNNѻ ╥ӣẃ ᾼ Ȳ

‹иⱢצ ȳ Ϥ Ȳ Ȳ ҏ Ȳ֯› ᾼ и҃ Ԓ ӦϚṷ֣ ϱ

ᾼ Ȳҟ ᶮМЛӇ ᾼ Ȳԛ ϯᾼ כ ϤᶮהȲInputẞ Ȳ

М ҃ Ϡ−ֵ Ȳ ᶶ Л Ἤѿϯװ иṹȲ ∟╥Ӧ ₇ ֝ Ю ANN 

(Artificial Neural Network)ȲANN ╥ӣ Time series forecasting and linear Regressionẃ Ȳ҃כᾼ ╥

Ӧ ד1991 ҏẃᾼ ANN ӣὑ ӣ Ȳ ⇔ 90%ѿϱȲᵀӦὑ ҟᾼӣ נּ Ѡᾎḥ

Ṫצ ֻȲἬѿ Ѡᾎצ∕ᶺ ԛҟ ȴ 

Ứ ֝ Ю CNN ᾼ RetinexȲ Ԓ҃Ԓ ϠϚ ᴪὢᾼẂІ ∟ ᶺ ᴪὢ╥ꜙ

ᴥȲ צ Ӫ Ȳ ϯẃ҃ᵫ ᶺ ⱢШ צ Ẓ ᵑȲ ֪╥Є Ӫӂצḥצ Ȳ ∟ԛ

йϤẞ CNN ӣὑԏ иέȲ Retinex∟Ȳᵒ ḆҒὙ Ȳ ∟ᴔ ҃ ֯ CNN

Ϛ ѱᾼᵒ Є ╥ֵϵȲỨ ҃ ӂᶁϚ Єּפ╥ϫи Ȳᵀ ᾎ Ϯ Ȳ ֪Є

╥ᵒᵑ ы Ȳᴔ ҏẃ Ӣᾼᵒᵑ ậҏẃȲ юᵒ Ȳṳѹ ӣ иέ

ҏ ᾼ Ȳ„ׁ  ϱү ᵫ҃֯еҨ ḟᾼ ẂȲ   ᶺ ֻᾼӱ ╥ᶺ ӂ
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֯ ᾼṶ Є и ╥њᾼЏᵂȲᵀ╥„ׁ   ϱᾼ Ȳṳѹѿצ ϭӔ ᾼѠᾎ

ḟȲṳѹ Лᶱ ֝ЧȲ ╥ᶺ ᾼ Ȳὡ   ᶺ Ю ѡѣԏеҨ֯ ᾼṶ Ȳ

еҨв ȲЮ  ȲᶺЭщ Єᾼ ╥ᶺẔ ẞ їȲ „ׁ  ᾼ ẂМכṓᴶⱢ

≈ᴕṳ ḟ Ȳ ᴔ ᾼ Ȳ Б ḟϚҙϠȲ֯ᴔ ᾼ╓ ϯᶺ Ϛứ ḆҒ

Ḕȴ 

 

( Ứ ) 

Ự Л῀Л ᾼ ḇϠȲ ╥ᶺ Ϛװ Ғ Ȳ֯ѿ›ᾼ ʟ ӣּדᶾЄ

ʟᶺṳḥצ צ ᴿ ὧᴫȲἨ ȲҠצ Ϸḥצ Ω Ȳ֪שׁױṅ⅍ᾼ ᴴ ᶺ Л Ғ

ᾼ Ȳ ȴככ Ϛװ ᾼ ḥצᴔ і ȲЄ Ϸ ḥШ Ѡ֣Ȳ ᶺ −ᵘ

ϩᾼ ȲҠ╥ צ ᾼ ȴ ϡװ Ởצᴔ і Ȳ ᾼѻ ἤ −Ὑ ҏẃϠȲ

ԛҒϱ Ϛװ ᾼ ∟ȲЄ Ở῀ ֽᴶФד Ȳ╓ҏᵑϢЛṜᾼ֮ѠȲ ᾼ ᾼϫи

ᾼצ ȴᴖᶺ ᾼѻ Є צ Ȳ֪ױЄ Ϸ Ϡ ֵ ɦ ₤ ɧᾼѠᾎȲϷ ᴔ

╥ Ϛ ᶺ ᾼι ȴᶺ Л ὑ֢ ֤ Ȳᴖ╥ ὑѠ ᾼӐ ȴ П ṷѠᾎ

╥ ᴩ ₤ ȴ 

  ᶺ ẞ ֵᾼЛ Ҭ╥֢ ₤ ᾼ ѠᾎȲḆ ẞϠֽᴶכⱢϚ ғᾼכ

῏Ȳ ᷾ ѱᾼ ᵂҒϱ֯үϱ ֽᴶῶ И Є ᾼ ѹắᵃᵮіȲ ṷכ  Ϡ ᴔ ȲϷ

ғὑᶺ Ғ ᾼЄ Ȳᶦ ѿ∟ צ Ϛ ȴ 

 

 (ׁ„נּ)

  ҏ ᾼ Ṏᶺ Ȳ ẁᶺ ֻ֦ᾼ Ȳ ȴ 

1) Ϣ Ѡ ᾼכ : כ צ Ȳ ЂӢȲ ЂӢȲ֯ ӢȲֵаᾼכ ֥Ҡѿ ᶺ

Ϡ Л֝ ₤ᾼכ ẞἉ╥ֽᴶҟ≈ᴕϚṷ Ȳ ậἬ  ṜἬ Ȳ ԛ ᴞА≈ᴕ ᾼЛ

ṜП ҠḂП ȴ 

2) ḊѠ : ѿ ѝ ḊⱢѻȲ ₤ ᾛȲҔ╗ ậ Мᾼ ҵ ẂиέȲ֝ ᴩᾼ Ȳ֯

Ӣᾼ ẂиέȲ ѝ ѱᾼ Ȳ ṷ Ḋᾼ ӣ֯ цכ ᾼ ϩ ϯȲ ҏ−ֵּרЛ

≈ᾼן ѭȴ 

Ὠ: Ҡѿӣѿϯכ (3 ẃ : 

ᶚö ᴓɞ ȶ ɟἬ ȸɦ צ Ȳצи Ȳצ П Ȳצᵀ Ϛ῀ҙ П ȴɧ 

ɦֻᾼ +ֻᾼכ +ֻᾼ ɧȲṿ ᾼ ֣ϱ сȲ Ғᶙ ᶺ ẞ ḟЄ

ᾼẔ҃Ѡᾎȴ ẞШכ know-whatẞ῀ ҃ ֽᴶҟ Know-howẞϠ ￼∟ᾼ ֪ know-whyẞѿ

∟ᴞА ӣ ῀ ֽᴶҟṿӣ know-howȲϚṆԝᾼ ч ᶺἏ∟֯ иέϱȲ ḆҒ

ᴖϚ῀ҙ ȴ 

 

(ᶥὡ ) 

ԒȲ ἅ֯ ᾼ   ӣї ϠϚ…ԝᾼ ד ♄ Ȳ ҏ

ᾼ Ṏᶺ Ȳ ẁᶺ ȲӦ ȴḆ ῏ Ӧ Ғױ ד ♄ ȲדФ ᴩ

≈ ᾼӻ☼Ȳ ї Ȳ ᴖ сᴞṝ ṓ⇔ѿц ≈ ȳ ṓȴ כ צ Ȳ ЂӢȲ



22 

 

ЂӢȲ֯ ӢȲֵаᾼ ֥Ȳ ᶺ Ϡ ḕ Ϣ≈ᴕᾼṔ⇔ꞋצἬЛ֝Ȳ ҏ Л֝ᾼ ᾎȲṳ

ԛ ᴞА≈ᴕ ЛṜП ȴḕ Ϛװᾼ Б Ϡᶺїכ ϱᾼ ☺Ȳ ᶺ Лứᾼї

ᴓѪצϠ Ȳ֯ ז ᾼ М’צѠ֣ ȴʌ Ɫ צ Ϥ ẵ ᾼ И Ḛ ῀כ Ȳ

ṳҒṝᶺ ᾼ ȲᴖЛ╥ ᾌ ☼ȴ Ӓẃצ ԛװ ϚṆԝᾼד ♄ ȴ 

 

Хȳ כ ᴞ Ф   

 

 

 

 

₇ ᵦ„ Ứ ᶥὡ ׁ„נּ

ῶ ֽᴶȹ 10 10 10 10 10 10 10 10

װ ḥ

צ ᵫȲ

ϢӢЄṶ

ᵓ

֯ ᵫ›

Ȳᵀ ᵫ

ῶ Л

Ὲ ҠѿᴞӦ >®±> иONи

 ᾼֿ֤−

ᵑȴ ᶺ

Ϡѡѣԏ

ᾼ⅔

ї ᾼ ⇔

−ᶶȲϷ−

иṹẔἬ῀

ᾼ῀ ṳ

ҏẃ

ᶺ ẞϠШ ȹἨᶺ

ѿ›צШ Л֝ȹM

ᵃ ẞᵑϢШ ȹ

≈ᴕ Ḇ

ᾼ ȷ

ᶙᵑϢ ᵫ

Ϸ ᴞА

҃ϢצᴶЛ֝

֯ ∟Ϛװᾼ

Ӑẃ

ᵫ Ӵ

ȲḂщԛ

ᵃ

Ϛװ ᵫ

ắẞᴔ ֻ

Ȳ Ѡה

сצ ᾼẰ

− ֮ếỨ

֯ allᾼ

ᵫȲḕװ

ᵫ צ ⇔

₇ ᵦ„ Ứ ᶥὡ ׁ„נּ

ῶ ֽᴶȹ 10 10 10 10 10 10 10 10

⇔ Ȳ



Ὲ ҠѿᴞӦ >®±> иONи

Ӕ֣≈ᴕȲ

ϱ ї
ṶḖ╥

ᶺ ẞϠШ ȹἨᶺ

ѿ›צШ Л֝ȹM

ᵃ ẞᵑϢШ ȹ
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צ ѝױֽ ȲֵИֵ Ȳϭ Ɫ ӢҀҏ їϩȴ  ɦЄ иέ

Ϥ ɧȲ ᶺ Є П ȴҬצ ᾼ װ4  (8 Њ ), ֝ ֯Є ד ᾼ
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Ϛװ ֝ ᵫּנ ȸ 

1.1Њᾌ Ɏ ᵫϢȸ ɏ 

  

 

1.2Ẫ Ɏ ᵫϢȸ ȳ Ứ ɏ 

  

 

1.3ϢЏ  ( ᵫϢ: ₇ ) 
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Ϯװ ֝ ᵫ᷾ ѱȸ 

3.1 Neural Network and Big Data ( ᵫϢȸ ) 

  

 

3.2 Neural Network ( ᵫϢȸ ₇ ) 
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3.3 Convolutional Neural Network ( ᵫϢȸ ) 

 

 

 

 


