MATLAB Problem of the Sixth Practice Day

Convolution in Neural Network

O|tH A|ZHOf= Convolutional neural network O A A2 E|= ZHEHSE HERO| Convolutional layer £
FHEE Bt

Convolutional layer = image o] 92 HAO| patch HZ feature vector & A AtSH= layer O|C}.
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Figure 1 Convolution obtains the new image representation given an input image

S4l image = image Of Tt HE7L 1 74 XH'2 Q| gray-level 2 FO{X|= HtH, Red-Green-Blue (RGB)
HEfQ| color image O AR, B, =M, HAMo| CHot d=3 7§ X 22| FEZ F0{ZICt 0|2{$t image Of| A
receptive field size (7}2, MZ2| ZO0])7l w @l patch 22 |S|Z =2t (sample) &= ULt ojay, 2zt
patch 22 7t2, MI22| Z0|7} w 0|11, channel O] d 7§91 w x w x d array 7} =IC}. 0|2{$t patch &
22 372 sUF A0 St 5 U=, Ol s E stride 2k ohLt. 0[2F 20| Z2tLH SHLte)
image 22 E & nj 7§2| patch & YA EICt (n, = [MJ + 1). O|[l}, Z+ patch 25 F K Z0|9| feature
vector & A|4t5H0, patch Q| {IX|CHE LEESHH n, X n, X K array 7} E|0, O[2{3t AAHS St= layer £
convolutional layer 2t10 Lt 2k patch 2 8 H feature vector & A|Atsh= B2 CHQFSIC

O|HH A& A|ZHO= convolution 2 817 2|8l K-means clustering 2 ZL&IE =2 sICh MNIST
dataset 2 d=1 7{o| xj0| RJ1, image 2| 7tE, M[Z2| ZO|= n=28 O|C}. O|& w=14 3 7|9
patch £ s =14 BtE SZ|0|{ D=, 3t image & n} =4 7§2| patch & ++& == QUC}. F, Training
data 1,000 7§77} F=O{& AL, 4,000 749 patch 7} LA EICt O] patch E2 vector HEjZ HBISIH,
K-means clustering 2 &gt 4~ QICt. O|[f St patch OFCt 2t cluster centroid 22 E 9| HZ|E A AtSHH,
K 7§e| AHg|7t LtX1, O|E K Z0|9| feature vector 2 At2% 4= QUL Zt image T 0|2{3t feature

K Z
vector 9| 7ja=& patch o] 7§=2I 4 7} =IC}.



O|tHH AZH0l= 2ol MHIZE Tt convolutional Layer 2E2Ef A 0{ %l feature vector & input S 2
=r25}0], 24Xt |st= HERQ| classification algorithm (linear classifier, Gaussian classifier, radial basis
function network, multi-layer perceptron 5)& 0| 23}0] training data 1,000 7H0f CH3H &t&eH = test
data 100 7H0f| CH$t running time, accuracy & AAtSH & =& StCL O convolutional layer & AF2S}X|

UorsS ALO| Hlwsto, O A0E MY E20| 7|30 source code @F &7 chhan@bi.snu.ac.kr 2

_{

£=5+& O 2 discrete convolution 2 Ct21F 20| ™o|=ICt

Definition: The discrete convolution of discrete-time functions f and g is given by

fglnl = ) fln—mlglm].

O AlE n O AMQ| convolution 2 &t fE NS 7|FCZ At ZE UHHZE FHEL T 2 m oA g 2t
=5t0] Gt AOo|2tn & £ Lt Continuous convolution Of CHsH Of2jel & 2 E &=X3%t %= QIC}.

Continuous convolution 2 Sl Al ME2S MM |10, 2| 2 0| A shaded area Of s & sHC}.
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Figure 2 (Continuous) Convolution

Convolutional layer Of| M stride 7} 1 0|11, feature vector & |4t [ k-means clustering CH 4l matrix
=(Z2 k 7H2| vector 2t2| LIA)S AESIH, convolutional layer O A +=dt= AHLb2 k 7H2f 2-

dimensional discrete convolution 0f {2 =ICt.
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