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Fully connected ettirtedo
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Fully connected ettirtedo
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KaBe veupwvag «BAETE» OAa Ta dedopeva
— «OAN TNV EIKOVO»
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Convolutional eTtirtedo yla eLKOVER
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Convolutional eTtirtedo yla eLKOVER

Ti kavel to convolutional emtimtedo;

Mpoomabei va Bpel CUYKEKPLUEVA OXNUATA OE KABE KOPHATL
NG €lKOVAC.
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Convolutional eTtirtedo yla EIKOVEC

«[Mlo0 KOPHATL TNC ELKOVAC TIEPLEXEL EVA HATL;»




To 1010 emtimtedo pmopel va £xet TToAAartAa channels
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To 1010 emtimtedo pmopel va £xel TtoAAartAd channels
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To idLo eTtirtedo pmtopel va xeL TtoAartAa channels
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To 1010 emtimtedo pmopel va £xel TtoAAartAd channels
M

. . . . . size of filter: M

. . . . . # input channels (3 = RGB)

l

1
self.convl = nn.Convad(3,1,M)
# output channels B




To 1010 emtimtedo pmopel va £xel TtoAAartAd channels
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# output channels B




To 1010 emtimtedo pmopel va £xel TtoAAartAd channels
M

size of filter: M

# input channels (3 = RGB)

l

1
self.convl = nn.Convad(3,3,M)

# output channels

|




To 1010 emtimtedo pmopel va £xel TtoAAartAd channels
M

size of filter: M

# input channels (3 = RGB)

# output channels

l

1
self.convl = nn.Convad(3,4,M)

|




To 1010 emtimtedo pmopel va £xel TtoAAartAd channels
M

| Size of filter: M

# input channels (3 = RGB)

# output channels

l

1
self.convl = nn.Convad(3,5,M)

N




Conv2d: # input channels

self.convl = nn.Convad(3,5,M,s,p)

# input channels (3 = RGB)




Conv2d: # input channels

self.convl = nn.Convad(3,5,M,s,p)
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Conv2d: # output channels

# output channels

|

self.convl = nn.Convad(3,5,M,s,p)




Conv2d: size of the filter

size of filter: M

self.convl = nn.Convad(3,5,M,s,p)



20

Conv2d: size of the filter

size of filter: M=20

self.convl =nn.Convad(3,5,20,8,p)



Conv2d: size of the filter

size of filter: M=10

self.convl = nn.Convad(3,5,10,s,p)




Conv2d: stride

self.convl =nn.Convad(3,5,20,8,p)

stride




{_f_\COnVZdZ zero padding

zero padding




Convad

# output channels

|

stride

self.convl =nn.Conved(3,5,:0,s,D)

# input channels (3 = RGB)

zero-padding

filter size




Convolutional + ReLU + Fully Connected
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layer RelU layer RelU connected
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AMNa xpnotpa ettiteda: max & average pooling

Max Pooling Average Pooling

X1 X1

X, h, hy = max(x4,X,X3) X, h, hq = (1/3)(X1+X5+X3)

X h, hy = max(xa,X3,X4) X hy hy = (1/3) (X2 +X5+X,)
X4 hs hs = max(Xz,X4,Xs) X4 hs hs = (1/3) (X3+X4+Xs)
X5 hy h, = max(X4,Xs5,Xg) X5 h, h, = (1/3) (X4+X5+Xg)
Xs hs hs = max(Xs,Xg,X-) Xe hs hs = (1/3) (X5+XgtX7)
X7 he he = max(Xg,X7,Xg) X7 he he = (1/3) (Xg+X7+Xg)
Xg Xg




Convolutional + ReLU + Fully Connected

e ———

conv conv Max  fully Avg fully
layer poolconnected R€LU  pool connected

|-> ->|-> ->|->|-> ->|->|->m<




Fully Connected + RelLU

e — -

fully fully # Define the neural network

connected ReLuConnected class SlmpPeNet(nn.Module):
def __init__ (self):

super(SimpleNet, self).__init_ ()
self.fcl = nn.Linear(3, 2) # 3 inputs to 2 outputs
X1 self.fc2 = nn.Linear(2, 1) # 2 inputs to 1 output
Y1 self.relu = nn.ReLU()
X2
‘ ‘ ‘ ‘ Yo def forward(self, x):
x = self.fcl(x)
Xn

x = self.relu(x)
x = self.fc2(x)
return Xx

Yk



Fully Connected + RelLU 1T

def __init_ (self):
super(SimpleNet, self).__init_ ()

self.fcl = nn.Linear(3, 2) -

X; self.fc2 = nn.Linear(2, 1) output
self.relu = nn.RelLU()

def forward(self, x):

x = self.fcl(x)

y o TR
x = self.fc2(x)
return x




Fully Connected + RelLU

e — -

# Define the neural network
class SimpleNet(nn.Module):
connected def _ init_ (self):

fully fully fully
connected R€LUconnected ReLU

X X X X X

super(SimpleNet, self).__init_ ()
self.fcl = nn.Linear(3, 2)
X4 self.fc2 = nn.Linear(2, 2)
Vi self.fc3 = nn.Linear(2, 1)
X self.relu = nn.ReLU()
2
‘ ‘ ‘ ‘ ‘ ‘ Y2 def forward(self, x):
. : = self.fcl(x)
| = self.relu(x)
Yk = self.fc2(x)
Xn = self.relu(x)
= self.fc3(x)
return X

# 3 inputs to 2 outputs
# 2 inputs to 2 outputs
# 2 inputs to 1 output



Convolutional + ReLU + Avg Pool + Fully Connected

E—

conv Avg fully class CNNClassifier(torch.nn.Module):
Relu pool connected def __init__ (self):

super().__init__ ()

self.conv = nn.Conv2d(3, 16, 7, 2, 3)
X1 self.fc = nn.Linear(16, 10)

layer

%, Y1 self.relu = nn.ReLU()
‘ Yo
= == = : def forward(self, x):
‘ ‘ x = self.conv(x)
Yk x = self.relu(x)
Xn X = x.mean(dim=(2,3))

x = self.fc(x)
return X



Convolutional + ReLU + Avg Pool + Fully Connected

def _init_ (self):
super( ).__init__ () self.conv
rcom2d(3, 16, 7, 2, 3

self.conv =

self.fc = nn.Linear(16, 10)

self.relu = nn.ReLU()

def forward(self, x):
self.conv(x)

self.relu(x)
} self.conv f.relu St . L self.fc
s omean(dime(2.3)) [Lsetcon avg.pool g selffc

self.fc(x)
return Xx




ImageNet: 2nueio Kautng otnv lotopia tng Mnxavikng Opaong

15.000.000 eyxpwpeg
ELKOVEC

Meyeboug 500 x 500

1.000 katnyopleg




magelNet

2nueio Kapmng otnv
lotopia tng Mnxavikng
Opaong

Class ID

0

10

Class Name

tench, Tinca tinca

goldfish, Carassius auratus

great white shark, white shark, man-eater, man-eating shark, Carcharodon caharias/,
tiger shark, Galeocerdo cuvieri
hammerhead, hammerhead shark
electric ray, crampfish, numbfish, torpedo
stingray

cock

hen

ostrich, Struthio camelus

brambling, Fringilla montifringilla



ImageNet: 2nueio Kautng otnv lotopia tng Mnxavikng Opaong

500 x 500 eyxpwpn ekova: 500 x 500 x 3 = 750.000 features

MooegmapapeTpoug exet eva fully-connected emirtedo ou
exeLtov idlo aplBpo vevpwveg pe features;



ImageNet: 2nueio Kautng otnv lotopia tng Mnxavikng Opaong

500 x 500 eyxpwpn ekova: 500 x 500 x 3 = 750.000 features

MooegmapapeTpoug exet eva fully-connected emirtedo ou
exeLtov idlo aplBpo vevpwveg pe features;

500 x 500 x 3x 500 x 500 x 3=5,62 x 1071

3 popegto GPT3, 1/3 tou GPT4



ImageNet: 2nueio Kautng otnv lotopia tng Mnxavikng Opaong

* Ta Convolutional emtimteda mpoodEPOLV TTAPA TTOAU HEYAAN OLKOVOoMia

mapapetpwyv: VGG16 — 165.000.000 rtapapetpouc (3.000X Atyotepa
arto eva fully connected ettitedo).

* Akp(Bela: 92%

- N v-l NI v-l NI (')] v—l Nl (')1 v—l Nl C")l

- |- Z oo |8 O I O v |« || T w|w|w|P o | ~]| o
image > > o > > o > > > o > > > [} > > > o 3 f2) o | probabilities
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[} [*] Q [} o Qo o [*] [} Q o [} o o o o o o

o (&) Q o o o (&) o o o Q (&) o

(Aetrtouv ta ReLU amo avtnv tnv eikova)



Convolutional + ReLU + Fully Connected
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[Twce Ta
XPNOIUOTIOLOVE

Nevpwvika Aiktua

1. Optloupe ta emntineda: MyNeuralNetwork
xpnoipormolcovtace Conv-layer, Fully-
connected-layer, ReLU, MaxPool, AvgPool,
SoftMax

2. mymodel = MyNeuralNetwork() — opidoupe
TNV OlKOYEVELQ

3. train(mymodel,data,optimizer,epochs) -
BploKoupE TTAPAPETPOUC TTOU CUUPWVOUV PE
Xy)

4. mymodel(xX) — urtoAoyidoupe TTPoBAEYELG yIa
Tax



