JIOJATOK A
'PA®IYHUI MATEPIAJI KBAJIIKALIITHOM POBOTU
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AKTyaJIpHICTh
NURE NURE

B cyuacHoMy CBIiTi, Jie BC€ IIBHJIKO PO3BHBAETHCS 1 HayKa JOCATNIA 3HAYHWX YCIIXiB,
HeoOXifHICTh B aBTOMaTH3auii mpouecis crana xexan Bumioro. Yepes ue 3'asiserscs norpeba B
HOBHX IHHOBaLUMHHX TEXHOJOIISX, AKI MOXYTb CIPOCTHTH 1 HOJErmuTH poboTy JIHOZeH Ta

opraHizariit.

IIpuaunu akTyanbHicTh pOOOTH:
» ABromarusallis JIOriCTHYHAX OTepaLlii
» 3MECHIICHHS MOMHJIOK(ITHOICHKHI (hakTop)
» Ilixenmenss Ge3nexu

» Bapricna eexruBHicTs

MoxximBi peaizarii

NURE NURE

» Meroxa ma0ioHiB
» MeTtoa Ha OCHOBI MAIlIMHHOT'O HABYaAHHS

» MeTo Ha OCHOBI IITYYHUX HEHPOHHUX MEPEK



NURE

NURE
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IlITyyHa HEUpPOHHA MEpeEKa @

NURE NURE

ITHM - ne mMaremaTuyHa, OIporpamHa Ta
armapatHa = Moxenb, noOygoBaHa 3a
NPUHLIKAIIOM (bYHKIIOHYBaHHS
6107I0T1YHMX HEHPOHHUX MEpEX KIITHUH
’KMBOro opraizmy. bionoriyai HeHpoHH
NEpPENaloTh  OJHE  OZHOMY  XIMiuHI
CHUTHAJIM 32 JOIOMOIOI0 EJIEeKTPHYHHX
IMITYJIBCIB.

[ToOynoBa HEHPOHHOI MEpexKi

NURE NURE

MNpuxosaxmi Mpuxosaxwi
wap 1 wap 2

BxigHwi wap

EXFU 055007 5

S
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TectyBanus

NURE NURE

— [MSCU 469788 3

Pesynsrar poboTi cucteMn

Bxitamit Habip

BucHoBku

NURE NURE

Y pesynerati pobotu byna po3pobneHa cuctema po3nisHaBaHHA HOMEpiB KOHTEMHepyY
3a gonomororo Beb-kamepu, BCTaHOB/AEHOI Ha MobinbHOMY KonicHomy pob6orTi, Aka
MOM}e peasnisoByBaTH TaKi QYHKLIT:

#3HaxoAKeHHA KOHTeWHepy;
»34nTyBaHHA HOMEDY;
»06pobka pesynbraris.

»3bepexeHHs gaHux abo BMBIL Ha eKpaH;
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JIOJIATOK B

CtpykTypa HelpoMepeKi JIsl 3HAXOJKEHHSIM HOMEPY KOHTEWHEpY Ha 300pakeHi

def unet carnum(num classes, input shape):
img input = Input (input shape)

# Block 1

x = Conv2D (64, (4, 4), padding='same', name='blockl convl') (img input)
x = BatchNormalization () (x)

x = Activation('relu') (x)

x = Conv2D (64, (4, 4), padding='same', name='blockl conv2') (x)

x = BatchNormalization () (x)
block 1 out = Activation('relu') (x)

x = MaxPooling2D () (block 1 out)

# Block 2

x = Conv2D (128, (4, 4), padding='same', name='block2 convl') (x)
x = BatchNormalization () (x)

X = Activation('relu') (x)

x = Conv2D (128, (4, 4), padding='same', name='block2 conv2') (x)
X = BatchNormalization () (x)

block 2 out = Activation('relu') (x)

b

= MaxPooling2D () (block 2 out)

# Block 3

x = Conv2D (256, (4, 4), padding='same',6 name='block3 convl') (x)
X = BatchNormalization () (x)

X = Activation('relu') (x)

x = Conv2D (256, (4, 4), padding='same', name='block3 conv2') (x)
X = BatchNormalization () (x)

X = Activation('relu') (x)

x = Conv2D (256, (4, 4), padding='same', name='block3 conv3') (x)

X = BatchNormalization () (x)
block 3 out = Activation('relu') (x)

x = MaxPooling2D () (block 3 out)
# Block 4

x = Conv2D (512, (3, 3), padding='same', name='block4 convl') (x)x =
BatchNormalization () (x) x = Activation('relu') (x)



x = Conv2D (512, (3, 3), padding='same',6 name='block4 conv2') (x)
x = BatchNormalization () (x)

x = Activation('relu') (x)

x = Conv2D (512, (3, 3), padding='same', name='block4 conv3') (x)
X = BatchNormalization () (x)

block 4 out = Activation('relu') (x)
x = block 4 out

# UP 2

x = Conv2DTranspose (256, (2, 2), strides=(2, 2), padding='same') (x)
x = BatchNormalization () (x)

x = Activation('relu') (x)

x = concatenate([x, block 3 out])

x = Conv2D(256, (3, 3), padding='same') (x)
X = BatchNormalization () (x)

x = Activation('relu') (x)

x = Conv2D (256, (3, 3), padding='same') (x)

x = BatchNormalization () (x)

Activation('relu') (x)

b
Il

UP 3
= Conv2DTranspose (128, (2, 2), strides=(2, 2), padding='same') (x)
= BatchNormalization () (x)

XXX

= Activation('relu') (x)

= concatenate ([x, block 2 out])
= Conv2D(128, (4, 4), padding='same') (x)
BatchNormalization () (x)

XXX X
Il

= Activation('relu') (x)

Conv2D (128, (4, 4), padding='same') (x)
X = BatchNormalization () (x)

b
Il

X = Activation('relu') (x)

# UP 4

x = Conv2DTranspose (64, (2, 2), strides=(2, 2), padding='same') (x)
X = BatchNormalization () (x)

X = Activation('relu') (x)

x = concatenate([x, block 1 out])
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X = Conv2D (64, (4, 4),

padding="'same') (x)

X = BatchNormalization () (x)

x = Activation('relu') (x)

x = Conv2D (64, (4, 4),
X:
BatchNormalization () (x)

padding='same') (x)

x = Activation('relu') (x)

b
Il

Conv2D (num_classes,

(3,

3)

activation='softmax',

65

padding="same") (



JIOJIATOK B

CtpykTypa HeipoMepesKi po3Ii3HaBaHHSI CUMBOJIIB HOMEP KOHTEHepa

def signs (input shape, cls):
inp = Input (shape=input shape, name="inp")
x0 = Conv2D (16, 4, strides=2, padding="same",

activation="linear", name="x0") (inp)

x1 = Conv2DTranspose 16, 4, strides=1l, padding="same",
activation="1linear", name="x1") (x0)

x2 = Conv2DTranspose (16, 4, strides=1, padding="same",
activation="tanh", name="x2") (x1)

x3 = Conv2D (16, 4, strides=1, padding="same",

activation="linear", name="x3") (x2)

x4 = Concatenate (name="x4") ([x3, x2, x11)

x5 = MaxPooling2D (4, strides=1, padding="same", name="x5" ) (x4)

x6 = Convz2DTranspose (32, 4, strides=1, padding="same",
activation="tanh", name="x6") (x5)

x7 = Conv2DTranspose (16, 4, strides=1, padding="same",
activation="relu", name="x7") (x6)

x8 = BatchNormalization (name="x8") (x7)

x last = Conv2DTranspose (16, 4, strides=1, padding="same",

activation="relu", name="x last") (x8)

fin = Reshape ((20, 13, -1), name="fin") (x_last)

fin = BatchNormalization (name="fin bn") (fin)

fin fl1 = Flatten (name="fin f1") (fin)

last = Dense (cls, activation="softmax", name="last") (fin f1l)

out = Reshape ((cls,), name="out") (last)
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