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import kakao.ai.dataset.daisy
import kakao.ai.image
import kakao.ai.classifier

import mxnet as mx

def Conv(data, num_filter, kernel=(1, 1), stride=(1, 1), pad=(@, @), name=None, suffix="'"'):
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conv = mx.sym.Convolution(data=data, num_filter=num_filter, kernel=kernel, stride=stride, pad=pad, no_bias=True, name='%s%s_conv2d' %(name, suffix))

bn = mx.sym.BatchNorm(data=conv, name='%s%s_batchnorm' %(name, suffix), fix_gamma=True)
act = mx.sym.Activation(data=bn, act_type='relu', name='%s%s_relu' %(name, suffix))

return act

def Inception7A(data, num_1x1, num_3x3_red, num_3x3_1, num_3x3_2, num_5x5_red, num_5x5, pool, proj, name):
tower_1x1 = Conv(data, num_1x1, name=('%s_conv' % name))
tower_5x5 = Conv(data, num_5x5_red, name=('%s_tower' % name), suffix='_conv"')
tower_5x5 = Conv(tower_5x5, num_5x5, kernel=(5, 5), pad=(2, 2), name=('%s_tower' % name), suffix='_conv_1")
tower_3x3 = Conv(data, num_3x3_red, name=('%s_tower_1' % name), suffix='_conv')
tower_3x3 = Conv(tower_3x3, num_3x3_1, kernel=(3, 3), pad=(1, 1), name=('%s_tower_1' % name), suffix='_conv_1')
tower_3x3 = Conv(tower_3x3, num_3x3_2, kernel=(3, 3), pad=(1, 1), name=('%s_tower_1' % name), suffix='_conv_2")
pooling = mx.sym.Pooling(data=data, kernel=(3, 3), stride=(1, 1), pad=(1, 1), pool_type=pool, name=("'%s_pool_%s_pool' % (pool,
cproj = Conv(pooling, proj, name=('%s_tower_2' % name), suffix='_conv')

concat = mx.sym.Concat(*x[tower_1x1, tower_5x5, tower_3x3, cprojl, name='ch_concat_%s_chconcat' % name)

return concat

def Inception7B(data, num_3x3, num_d3x3_red, num_d3x3_1, num_d3x3_2, pool, name):
tower_3x3 = Conv(data, num_3x3, kernel=(3, 3), pad=(0, @), stride=(2, 2), name=('%s_conv' % name))
tower_d3x3 = Conv(data, num_d3x3_red, name=('%s_tower' % name), suffix='_conv"')

tower_d3x3 = Conv(tower_d3x3, num_d3x3_1, kernel=(3, 3), pad=(1, 1), stride=(1, 1), name=('%s_tower' % name), suffix='_conv_1')

tower_d3x3 = Conv(tower_d3x3, num_d3x3_2, kernel=(3, 3), pad=(0, @), stride=(2, 2), name=('%s_tower' % name), suffix='_conv_2"')

pooling = mx.symbol.Pooling(data=data, kernel=(3, 3), stride=(2, 2), pad=(0,0), pool_type="max", name=('max_pool_%s_pool' % name))

concat = mx.sym.Concat(*x[tower_3x3, tower_d3x3, poolingl, name='ch_concat_%s_chconcat' % name)

return concat
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‘902t 2000 & OFRE AlAT(Neural Network)E FHIZ =22 M1 ofX| LU0, M7} LEX]|
Ot=CHe O|RAUE. SPHSH =28 M7 5t 253 H|E0{0F & X|Fo| &L k™

20144 7 FiLICt 2EE2|20|M Lzl X[ s ER2| A|AE! 55| (Neural Information Processing
Systems, NIPS). 240} HIX|2(Yoshua Bengio) 2E2|2CH w47} X[t A ™| 1S5S EHo{=QCt
oIz MAT(Artificial Neural Network) 7H'E2 0]0] 1940ECHEE| &|7| =l LH&O|AX|2t, 2000 HCH77LX]
Al 910l 2 g0t HoFX| ZRUCE Q2E JiEH0] 1, MItE ¢iCH= O|RE 2E &3|Lt X20|M =&
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winter)O|E @2 A|A S SHH| SOHEICE OF 2|2(Yann LeCun) 2L 1<, M|Z2| 51 (Geoffrey Hinton)
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E1 2 Al7|E AXCE A 2|2 14E HO|AS, SIE e 72, S W4 HIO|F0AM Al A 7|
JHete Qs EAZE AEHCE $IX|Q ma= IBM, 12 S3t 25 AE §tm QJCE™T?

*1 &1 | http://www.thetalkingmachines.com/blog/?offset=1445518380000 *2 =2 | McCulloch and Walter (1943): A logical calculus of the ideas immanent in nervous activity
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*3 =2 | Sternberg, R. J. (1985): Beyond IQ: A triarchic theory of human intelligence *4 =2 | A.
M. Turing (1950) Computing Machinery and Intelligence. Mind 49: 433-460 *5 &1 | https://www.
dartmouth.edu/~ai50/homepage.html
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UTSHHM H{A2|d2 AR 20FE =6k EICE SHX|2E
Ml el Yol SHAPE AR B2 EF AAl (Feature
Engineering)2| 2/|C}

7tE oil2{dE o|&s At €= 0|0[X| QXS sh= 82
x

Tl 71A 0l =24o 2 w0|A HQIR(Face Painting)S Bt AIEIS

UHSICHH 22| = S AIZe| Y=0|2ta WZistX|et 7| A=
ARHOf| 23E H=Mo] EYHCHET| W20l 2F 0l AustA|
Elct

oAl d 27 Ms2 Aol HolE E&(Feature)at
EZol 248 LIEH = 7HEX|(Weight)E O1E€AH| S L0
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M= o{2{2 2| = SHLIICE 2K E U Z (Richert Coelho)7}
7|&¢t ® ‘Building Machine Le

—

ST A7 0| 25t HEIS DR, H ME SHOR OIS 2IEts
X

Ho[E2 EY HAE & + = TE7HS0| 2 Qs5ILt.

*13 2 | Mitchell, T. (1997). Machine Learning. McGraw Hill. *14 Z1 | HER 2 W4 AEHTHE 2F
4 https://forum.stanford.edu/events/2011/2011slides/plenary/2011plenaryNg.pdf *15 &1 | http://
www.cs.upc.edu/~bejar/apren/docum/trans/09-clusterej-eng.pdf *16 Z 1 | http://karpathy.github.
i0/2016/05/31/rl/
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20104 2E ‘Imagenet Large Scale Visual Recognition
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W ==Elo] ‘SuperVision'2 ‘Large, Deep Convolutional Neural
Network'0|2t= Z112|E& 0|85H 0|0|X|Z QAR Eaid
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Holde hlxol S Ho{FQICE 201ME o 19/t
29|Ele| RFE RI0|= 19](25.7%)2t 221(31.0%) 0flA] 2012EHE
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[ Deep Neural Network = 1%°

hidden layer 1 hidden layer 2

hidden layer 3
input layer

7HE Of2] ARl M 0] O|O[XIE A5 et&S TIRiEtt

IREEHEAL T 7|E DAlRl G20l ST A2 S

12

CIE S 1209 =2 & 712 & A= STS AtHo|
ZZ(Feature Extraction)st &= EXIS HIEoZ 2250
st& g TIESIT) sHX|2 Heide HEE 18 + Qe
E|A5te| £, 0|0|X|9] Z2 =M HI0|HE Y stH, YUHE
w EHE =2 @A} £|AS) £l= WEOE HEYITE
AAR SIS 70| §F F& HFHO| AR =at 229
ClOJE{2t =0{X|H at& S & 2= QU7| W20i| ‘End to End'(E2E)
St&0I2tnE HECt

Qg3 MAYY (Artificial Neural Network)2| A=

1940 HCHIIX| H&2] 22 Zict =3 2HE2E(Frank
Rosenblatt) Tl W= UMSE Arti M E2ot=
HHE Z(Perceptron)0|2t= 7HE S 1957'30f| MIAIRLCE
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(Multi-layer) 2
AZsHH, HIMHAME THSSICH= AFMO| LZARICE J2{Lf CHA|

Al AZ St 2t 70| M bS] HIMIFAC ZAlo= O %=

500, 52 240|(Deep) | 010k AlS] 50| M| K|gt
At o] ot K2 =7 0] EAle] #EY S2oz I=a|
Bl shloiCt

S, 50| 200f ZICt= 2 B7t0| 917 HAS0|
S7LBICH= 242 olnjstot] Ol Si4S S At0tot & 0jx|4t
SOjLte 242 olnjaiTt P2l Fotnm), HaTt £ x, v o
2 WO Chal BHRTL 5 5 JHo| 42 57| Slshid
5 740 WEA0| T 2 BOl0R ATt S0fuaE
2l2i3{0Fet HOIER} o] T3ttt

AIZ10] 90| EI%2712 2000icHof 0] £74x 27}
SHZIEI7| ARBICL SIH0[E] AIHE 2Hl510] BloJEf= ERLE|
AVEHHT, ZHBES HWS] A THA 8 OfLI2t WEIoIAL, GPURIA
Sol 0] SEBIHM INAE I} IE 0= ST 20124

O

El2{Y(Deep Learning)2| ‘Deep’'2 CHFSH ZMO| o|0|E 74X 1D
RUC}. CHEE 9| AIARXIE A= QB3 A 2| 2LS(Hidden
Layer)0| 2715 0|42l A< Deep(Z2)0|2t11 MZISHT,. 0|2{St

Mol VI 4o R MBS P o), YT Hel siaTL

L-_LO O = o [ |
O|&2 ST A2 20§t AR 20121 SuperVision&0|
A MAT2 770 2HES 7HK D JUUCE FZ 0O]X| Q1A



A0 OIO|I2AZE ATE ResNet’ ZH2 2 150742
SHEE A8oliM 0|5 T8 =UCLRFE 357%) 2 &
CHE olo| 2 E2{'d(Deep Learning)2 ‘MatetE’ S 5617 | STt
QIBLIZEL &50M = QI7t0] f3lshs EXMA 7L L] 47
20l 7| A7t AAE U E Clo|Ee] EXE 37| I3t o5
Y S AHEICE 0l2{st 1FE g Alslet&oletn East 4 Qlot
QIZAZY AT AL HES B MER =2 A7|E
2Ho[Eh 4~ QUAUH 0|R= HIO|E, 1, SHEL0] 7HM S 012{7HX|
71 A MEE AICHE GA7| 20|Ch
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*17 &1 | http://cs.stanford.edu/people/karpathy/cnnembed/cnn_embed_1k jpg *18 &1 | 20124 00X

Ul Z1}, http://image-net.org/challenges/LSVRC/2012/analysis *19 +=2 | ImageNet Classification with Deep
Convolutional Neural Networks - Krizhevsky et al. NIPS. 2012. *20 11 | http://stats.stackexchange.com/
questions/234891/difference-between-convolution-neural-network-and-deep-learning *21 &1 | https://
static.googleusercontent.com/media/research.google.com/en//archive/unsupervised_icml2012.pdf *22 &7 |
http://kaiminghe.com/icml16tutorial/icml2016_tutorial_deep_residual_networks_kaiminghe.pdf
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