
1
82

CNN?JMùŧ!L¾ŲO¸"5
SamurAI Coding¸o|Zyt@Ġó

���¾Ą·¾¤ìÛţ¾ţăŀœŚ
é�ƣ�



2
82³õ

u8�A/H?
u9�ÁƢ¾Ų?%GM[�tAI
u��ŰŲ³¡�¢ý
u��ŰŲ�¯
u��ŰŲèā�÷ś
u �E<H



3
82³õ

u8�A/H?
u9�ÁƢ¾Ų?%GM[�tAI
u��ŰŲ³¡�¢ý
u��ŰŲ�¯
u��ŰŲèā
u �E<H



4
828�A/H?

u8��ïîÿ

u9�ÁƢ¾Ų

u��ŕž¾Ų



5
828�A/H?

u8��ïîÿ4Artificial Intelligence�

u �ï¡?\~mx�b�;��<�Ő@îÿO´Î-2MĠF
4wikipedia�



6
828�A/H?

u8��ïîÿ4Artificial Intelligence�

u 4@Ă¸ƕƃAłş�ğƐ�ùľ<Ő2
Ĵñ>ň��¿úĝ�cwdhrdh

HELLO
WORLD!

GO!
STOP!



7
828�A/H?

u8��ïîÿ4Artificial Intelligence�

u �ïîÿ@�Ň?JL�2@ƒKKAƄ×?>M��;�
62045�ÊØ�'ſĿ-NM

<
WIN!



8
828�A/H?

u9�ÁƢ¾Ų4Machine Learning�

u ­ô¡?o|Zyt21�¾Ų0MÿªO\~mx�b?Ĭ$M
ŀœ�¥ 4Arthur Lee Samuel 1959�

u ��'�ŝ?�#¾Ųÿª<�Ő@ÁÿO\~mx�b;¸"�
´Î0MĦĻ��¯ 4Wikipedia�



9
828�A/H?

u��ŕž¾Ų4Deep Learning�

u ¾ŲŸ°@Õ�O³¡<K5äžİĽix�y{jdh}�YO
¸"MÁƢ¾ŲĦĻ

46AI@Ůë©ÊØ<Deep Learning��Æ�¾ĐŌŢƙ�

u ċƊíŞ��ŝÞĹĢ·�ťıíŞ�[�t>=Ő2>�¥;
�"Ÿ°OƤM



10
828�A/H?

uix�y{jdh}�Y4Neural Network�

u ű¢@ix�|~4ü½Ŷƥ�@řßFO\~mx�b¢?
´ÎKJ#<K5I@

4Žĉ·ïţ�¾ìÛ¾¤ƎƏĮŴŀœŚHP�



11
828�A/H?

uix�y{jdh}�Y4Neural Network�



12
828�A/H?

uix�y{jdh}�Y4Neural Network�

�
ª
ž

�
�
ž

�
ª
ž



13
828�A/H?

uäžix�y{jdh}�Y

�
ª
ž

�
�
ž

�
ª
ž

�
�
ž

���



14
828�A/H?

�ïîÿ

ÁƢ¾Ų

ŕž¾Ų



15
82³õ

u8�A/H?
u9�ÁƢ¾Ų?%GM[�tAI
u��ŰŲ¢ý�³¡
u��ŰŲ�¯
u��ŰŲèā�÷ś
u �E<H



16
829�ÁƢ¾Ų?%GM[�tAI

uơÇ

u [�t@�¥?%":I�ïîÿA¸"KN:"M4[�tAI�



17
829�ÁƢ¾Ų?%GM[�tAI

uƆũ

u 1950�»ƪ&Kŀœ'±Ć

u ūƗ>[�tSG;>)ƈƔ>[�tD@ŀœIÐ�



18
82

uƆũ

u ƈƔ>[�t?�K:ÁƢ¾ŲOÂL�NM+<?JL�
ÙÜ@hdoo|@²�?¬×

9�ÁƢ¾Ų?%GM[�tAI



19
82

uÎħ

u 2016�3�?Google4ÎAlphabet�@£��DeepMind@ó85
ƃƬAI6AlphaGo�'ÙÜhdo@o|ƭĕ?¬×KÖØ<>M

9�ÁƢ¾Ų?%GM[�tAI

WIN!



20
829�ÁƢ¾Ų?%GM[�tAI

uÎħ

u ÎĖ�¢;ä)@[�tAI@��'±ų-N:"M



21
829�ÁƢ¾Ų?%GM[�tAI

uÎħ

u �;IÁƢ¾ŲOÂL�N5o|Zyt'��@�åOŹHM



22
829�ÁƢ¾Ų?%GM[�tAI

u¿Á

u [�tAI@��?6AlphaGo�@řßFOÂL�Nć¬ģÿ&1

1



23
82³õ

u8�A/H?
u9�ÁƢ¾Ų?%GM[�tAI
u��ŰŲ³¡�¢ý
u��ŰŲ�¯
u��ŰŲèā�÷ś
u �E<H



24
82��ŰŲ³¡�¢ý

u³¡

u ƃƬÔË@[�t?%":I6AlphaGo�@řßF'Ğ¸ģÿ
;!M&Ġ�

u ìÛĢ·¾�Åų@6SamurAI Coding�



25
82��ŰŲ³¡�¢ý

u¢ý

u 6AlphaGo�@řßF@�¤OŜK5��¸o|Zyt@óÍ

ušò�¯

u ø�@���å�Ɓ�@o|Zyt<@�Ã



26
82��ŰŲ³¡�¢ý

uAlphaGo@řßF

u 8�ùŧ!L¾ŲnU�_

u 9�Ìµ¾ŲnU�_

u ��šò§ÓóÍnU�_

u ��v~fW{|ÚƋƛnU�_



27
82��ŰŲ³¡�¢ý

uAlphaGo@řßF

u 8�ùŧ!L¾ŲnU�_

u 9�Ìµ¾ŲnU�_

u ��šò§ÓóÍnU�_

u ��v~fW{|ÚƋƛnU�_ Ó�ãOƇG

û7�Oâƅ

¬:M�Oâƅ

ƀþOšò



28
82

��šò§ÓóÍnU�_

��v~fW{|ÚƋƛnU�_

9�Ìµ¾ŲnU�_

��ŰŲ³¡�¢ý
uAlphaGo@řßF

u 8�ùŧ!L¾ŲnU�_

Ó�ãOƇG

û7�Oâƅ

¬:M�Oâƅ

ƀþOšò



29
82��ŰŲ³¡�¢ý

uAlphaGo@řßF

u 8�ùŧ!L¾ŲnU�_

u 8−8�Rollout policy

u 8−9�Supervised learning4SL�policy network

û7�Oâƅ

�Ÿ°>âƅ

�ő�ĳŸ°>âƅ



30
82��ŰŲ³¡�¢ý

uAlphaGo@řßF

u 8�ùŧ!L¾ŲnU�_

u 8−8�Rollout policy

u 8−9�Supervised learning4SL�policy network

û7�Oâƅ

�Ÿ°>âƅ

�ő�ĳŸ°>âƅ



31
82��ŰŲ³¡�¢ý

uSL policy network

u �ª�
u nyZ�

�	�� �	@48bitċƊ?�¨:5nyZ@ēEL

0  0  0  0  0  0
0  0 -1  0  0  0
0  0  0  1  0  0
0  0  1  -1 0  0
0  0  0  0  -1 0
0  1  0  0  0  0

��@Ĉ�×�@Ĉ���;û5N5Ĉ>=��ŘŦ



32
82��ŰŲ³¡�¢ý

uSL policy network

u �ª�õ@��@²ƍąġ

0  0  0  0  0  0
0  0 -1  0  0  0
0  0  0  1  0  0
0  0  1  -1 0  0
0  0  0  0  -1 0
0  1  0  0  0  0

SL policy 
network

0   0   0    0    0  0
0   0   0   0.1  0  0
0 0.2 0.6  0    0  0
0   0   0    0    0  0
0   0  0.1  0    0  0
0   0   0    0    0  0



33
82��ŰŲ³¡�¢ý

uùŧ!L¾ŲnU�_

u ùŧg�b�

u ¾Ų¢ý�

u ¾Ų�¯�


��@ƃƬ]�k�?!M��ÈĨ� à�ĥÈ@ƀþ

CNN �ŰŲ?¸"M�¯

!Mƀþ;@û7�



34
82��ŰŲ³¡�¢ý

uCNN4Convolutional Neural Network�

u ƫFçFix�y{jdh}�Y

u ŕž¾Ų@�¯@�9

u ċƊíŞ;Ē?ćN5´ŬOčH:"M



35
82��ŰŲ³¡�¢ý

uCNN4Convolutional Neural Network�

u «į@ix�y{jdh}�Y
→1mY`{O�9@�ª<0M



36
82��ŰŲ³¡�¢ý

uCNN4Convolutional Neural Network�

u CNN
→¶ŅŁ4nR{b�O�9@�ª<0M



37
82��ŰŲ³¡�¢ý

uCNN4Convolutional Neural Network�

u CNN
→ä)@ĒƌŃOêM+<';(M5HŸ°'Õ�



38
82³õ

u8�A/H?
u9�ÁƢ¾Ų?%GM[�tAI
u��ŰŲ³¡�¢ý
u��ŰŲ�¯
u��ŰŲèā�÷ś
u �E<H



39
82��ŰŲ�¯

uŰŲ@ÇÏƱ

u ƀþ@ìÛO�ª<K:��¿O© 0MřßF@´Î

�¿1

ùŧ!L¾Ų



40
82��ŰŲ�¯

uŰŲ@ÇÏƲ

u AlphaGo<ĸ"�pngŉĎ@ċƊ?JMùŧ!L¾ŲO�#

u ùŧg�b�

u ¾Ų¢ý�

ø����å��ĕ@�Ãg�b470000@ƀþ�?
ęƀþ;´æ?<85�¿Oyp{<KĊĬK5I@

!Mƀþ;<85�¿



41
82��ŰŲ�¯

uŰŲņĺ
MacBook MacBook Pro Mac mini

OS Sierra Sierra Yosemite

CPU Intel Core m7 Intel Core i7 Intel Core i5

vg{ Early 2016 Late 2016 Late 2014

Y|dY 1.3 GHz 2.7 GHz 2.8 GHz

uvz 8 GB 16 GB 16 GB



42
82��ŰŲ�¯

uŰŲņĺ

u ÞĹ�Python

u e�{�TensorFlow , OpenCV



43
82��ŰŲ�¯

uŰŲ�Ż

u 8�|Zg�bčē�Ĳŉ

u 9�CNNO¸"5ùŧ!L¾Ų

u ����¸o|Zyt?ßFçF�Ã



44
82��ŰŲ�¯

uŰŲ�Ż

u 8�|Zg�bčē�Ĳŉ

u 9�CNNO¸"5ùŧ!L¾Ų

u ����¸o|Zyt?ßFçF�Ã



45
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u ø�@���å��ĕO�Ã-2�|ZOčē4á10,000Ġ��



46
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u ø�@���å��ĕO�Ã-2�|ZOčē4á10,000Ġ��

Š��Ɲ@åČ



47
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u ø�@���å��ĕO�Ã-2�|ZOčē4á10,000Ġ��

Š��Ɲ@åČ

ƑƟ�ƩÎħĭ



48
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u ø�@���å��ĕO�Ã-2�|ZOčē4á10,000Ġ��

Š��Ɲ@åČ

ƑƟ�ƩÎħĭ

ƀþ@ħŗ



49
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u |Zg�b&K¾Ų¸ċƊO�Í4ęĤŎ70,000Ɩ�



50
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u ċƊ@�Í?A6OpenCV�O¸"M

u OpenCV�Open Computer Vision Library

u Intel'±�K5ċƊíŞ�ëƚ�Ģ·ÁÿOÝ9
V�o~anhTUQ



51
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u |Zg�b?A�´æ@[�t@�;AêKN>"ìÛOŊG
ň�ĵÜË@ƀþ@ƨL�ƑƟħĭ@Ɲ@åČ

u ´ÃŉĎ?ď/5�ęb�~;ÒGÂNMìÛ@FOƧ�K�
¾Ų?¸"M



52
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u |Zg�b&KŠ�@åČ�ƀþ@ħŗOƧ�



53
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u ƀþ@ħŗAęs^@ƨL'Óŏ4 0 ~ 9 �;ðŋ-N:"M

0 ~ 2�c�tA@ĤŎ,<@ƨL
3 ~ 5�c�tB@ĤŎ,<@ƨL

8�ƨKN:">"
9�ĵÜË@ìÛ



54
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u OpenCV;ċƊ?ķů0Męs^@ůO© 

0 ~ 2�Ŗ
3 ~ 5�ō

8�Ū
9�Œ



55
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u OpenCV;15 � 15 @ŒċƊOóÍ



56
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u OpenCV;ęs^?!MÓŏ?Ť"�ķů

0 ~ 2�Ŗ
3 ~ 5�ō

8�Ū
9�Œ



57
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u OpenCV;ęs^?!MÓŏ?Ť"�ķů

0 ~ 2�Ŗ
3 ~ 5�ō

8�Ū
9�Œ



58
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u OpenCV;ęs^?!MÓŏ?Ť"�ķů

0 ~ 2�Ŗ
3 ~ 5�ō

8�Ū
9�Œ



59
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u OpenCV;ęs^?!MÓŏ?Ť"�ķů

0 ~ 2�Ŗ
3 ~ 5�ō

8�Ū
9�Œ



60
82��ŰŲ�¯

u8�|Zg�bčē�Ĳŉ

u Š�@åČOƘ;ķů



61
82��ŰŲ�¯

uŰŲ�Ż

u 8�|Zg�bčē�Ĳŉ

u 9�CNNO¸"5ùŧ!L¾Ų

u ����¸o|Zyt?ßFçF�Ã



62
82��ŰŲ�¯

u9�CNNO¸"5ùŧ!L¾Ų

u ùŧ!L¾Ų4Supervised Learning�
u ��?Ĭ$KN5ùŧg�bOI<?¾ŲO�#�¯

u ùŧg�b
u g�b<4@Ñëyp{O`dh?K5I@



63
82��ŰŲ�¯

u9�CNNO¸"5ùŧ!L¾Ų

u ùŧg�b

YES

YES

YES

NO

3

8

7

5



64
82��ŰŲ�¯

u9�CNNO¸"5ùŧ!L¾Ų

u �ŰŲ?%GMùŧg�b

u Ñëyp{Aƀþ;@´æ?<85�¿

u �¿lb�~A¹¤;879«L

u 70Yy^@�Ŧ

70«L



65
82��ŰŲ�¯

u9�CNNO¸"5ùŧ!L¾Ų

u óÍK5ċƊg�b?Ñëyp{4 0 ~ 69 �OĊĬ

u ċƊD@l^4^q�^�Ñëyp{<K:fX^h?Ā(çF



66
82��ŰŲ�¯

u9�CNNO¸"5ùŧ!L¾Ų

u Ɯż¸70000Ɩ�f^h¸35000Ɩ

u ¾ŲO�"ÑëġOšò



67
82��ŰŲ�¯

uŰŲ�Ż

u 8�|Zg�bčē�Ĳŉ

u 9�CNNO¸"5ùŧ!L¾Ų

u ����¸o|Zyt?ßFçF�Ã



68
82��ŰŲ�¯

u����¸o|Zyt?ßFçF�Ã

u [�tìÛOÂê

�¿CNN;�Ŧ



69
82��ŰŲ�¯

u����¸o|Zyt?ßFçF�Ã

u [�tìÛ&KċƊO�Í

�¿CNN;�Ŧ



70
82

CNN;�Ŧ

��ŰŲ�¯
u����¸o|Zyt?ßFçF�Ã

u ċƊOCNN;�ŦK�ÄIąġ@�"�Oõ@�?²ƍ

�¿



71
82³õ

u8�A/H?
u9�ÁƢ¾Ų?%GM[�tAI
u��ŰŲ³¡�¢ý
u��ŰŲ�¯
u��ŰŲèā�÷ś
u �E<H



72
82��ŰŲèā�÷ś

uCNN?JMùŧ!L¾Ų

Ư Ʀ ư

Ñëġ 40.04% 55.38% 25.9%

¾Ų�� 2� 1�ö 16��

¾Ų¦Ó 150¦ 100¦ 50¦



73
82��ŰŲèā�÷ś

uCNN?JMùŧ!L¾Ų

u ¾Ų¦Ó@Àĩ

u ¾Ųņĺ@ºĲ@ĔÇ

u �ƀþ;ƈÓ@yp{'!Mæ?�9K&Ñë?>K>"

AlphaGoA50GPU;3ŭ��á3.4à¦@¾ŲO�8:"M



74
82��ŰŲèā�÷ś

uø����å�<@�Ã

u äĘ¿(A0M'¹)Ơ'¨5>"



75
82��ŰŲèā�÷ś

uAlphaGo@řßF

u 8�ùŧ!L¾ŲnU�_

u 9�Ìµ¾ŲnU�_

u ��šò§ÓóÍnU�_

u ��v~fW{|ÚƋƛnU�_ Ó�ãOƇG

û7�Oâƅ

¬:M�Oâƅ

ƀþOšò



76
82��ŰŲèā�÷ś

uAlphaGo@řßF

u 8�ùŧ!L¾ŲnU�_

u 9�Ìµ¾ŲnU�_

u ��šò§ÓóÍnU�_

u ��v~fW{|ÚƋƛnU�_ Ó�ãOƇG

û7�Oâƅ

¬:M�Oâƅ

ƀþOšò



77
82��ŰŲèā�÷ś

uø����å�<@�Ã

u äĘ¿(A0M'¹)Ơ'¨5>"

u Éī��OŔđ



78
82��ŰŲèā�÷ś

u��¸o|Zyt?ßFçF�Ã

u [�tìÛ&KċƊO�Í

�¿� CNN;�Ŧ



79
82��ŰŲèā�÷ś

u��¸o|Zyt?ßFçF�Ã

u [�tìÛ&K¾ŲèāOěƓ

�¿CNN;�Ŧ



80
82³õ

u8�A/H?
u9�ÁƢ¾Ų?%GM[�tAI
u��ŰŲ³¡�¢ý
u��ŰŲ�¯
u��ŰŲèā�÷ś
u �E<H



81
82 �E<H

u �ŰŲ;A6AlphaGo�@řßF@�¤O¸"5ùŧ!L¾ŲO
ċƊg�bO�ª<K:�85

u ¾ŲèāOI<?6SamurAI Coding�¸o|ZytOóÍK5



82
82 �E<H

u®�@ļØ

u ¾Ų@�ªŉĎ@ėŵ

u Ìµ¾Ų@Ī�

u ¾Ųņĺ@ĲĜ

u o|Zyt;@CNNŨB�K¤�@��źƂ



83
82ě÷ĄƉ

u �ċƊ
u ICOON MONO
u DeepMind logo
u �AlphaGo

u DeepMind
u Google'�K5ƃƬanh6AlphaGo�@ĚĄOƮƞK:ëĶK:FM�
u Google AlphaGo@řßFO·ë0M─AIĦĻA®�=+E;ÐµK5@&1
u AlphaGo@řßF
u ��OŔ$5Q{nPƬ4AlphaGo�A�=@J#?K:Ì)>85@&
u ƃƬAI”AlphaGo”A>3Ì"@&1



84
82ě÷ĄƉ

u �Samurai Coding

u SamurAI Coding 2016-17
u �ŕž¾Ų
u ix�y{jdh}�Y
u Sy^h;¾CgR�oy�i~Z
u Convolutional Neural Network<Ań>@&
u Convolutional Neural NetworkO´ŷ0M


