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AHOTANlA

LI poGoTa onucye miaxia A0 ITyMOITOAaBICHHS 3BYKOBUX CUTHAIIIB, 110

MICTSITh JIFOJICBKY MOBY, 3 BUKOPHCTAaHHAM TNInOokoro HaBuaHHs (deep learning).

Beryn

Merta anroputMmy - OTpMMAaBIIN HA BX1]] 3ByKOBUI CUTHAJI, 110 CKJIa/1a€ThCS 3
JIOACHKOT MOBHU Ta (POHOBUX IITyMiB, Ha BUXO/Il BUAATH 3BYKOBHM CUTHAJ TUIBKH 3
JIIOJICBKOI0 MOBOIO. AJITOPUTM 0a3yeThCsl HA 3rOPTOYHIN MEpeXki 3 arperaui€ero
KoHTeKcTa (convolutional context aggregation network). Loss-pyHkitis miei
MepeXi 3aCHOBaHA Ha TOPIBHIHHI Bar 3 BaraMu 1HIIOI MEpeXi, HAaTPEHOBAHOI IS
po3mi3HaBaHHS 3BYKOBOI cepeu (acoustic environment detection and domestic

audio tagging).



1. Onuc anropurTmy

1.1 CTpykTypa mepexi

Mepexa cknanaerbes 3 16 3roptkoBux cinoiB (convolutional layers). ITepruit
Ta OCTaHHIH cioi € 1-BuMipHUMH TeH30paMu po3MmipHocTi N. Yucio N moxe
BapiloBaTHCs, TOOTO BiJl HAC HE BUMAraeThCs 3HANTH MOTro Harepes,.

KoxeHn npoMi>KHUN CJI0M MpeACTaBIIsie 3 cebe 2-BUMIPHUN TEH30D
po3mipnocTi NxW, ne W - kinbkicTs feature maps y KOKHOMY 3 CJIOiB.

[TapameTpu KOKHOTO 3 MPOMDKHHX CIIOTB BUPAXOBYIOTh 0a3yI0UNCh HA
napameTpax MornepeHbOro CII0K0, HAKIIaJaloun MaTPUILO 3rOpTKH (convolutional
kernel) po3mipy 3x1, a motim leaky rectified linear unit (LReL.U) max(0.2x, x).

Loss-QyHKIIisl Ma€ HACTYTTHUN BUTIISA;
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1.2 Taracer

Jlist TpenyBaHHS Mepeki OyB BUKOPUCTAHUM JaTaceT 3 myOmikarii [2], amke,
cepell yCixX 3HalIeHnX MHOIO JaTaceTiB, el MICTUTh HAlOUIbIIEe PI3HUX IIYMIB, a
TaKOX SIK YOJIOBIYi, TaK 1 %K1HOY1 TOJIOCH, 1110 POOUTH MEPEXKY, HATPEHOBaHY Ha

HBOMY, IIPUIATHOIO ISl BUKOPUCTAHHS y HAHO1IBIIIOMY CTIIEKTP1 CUTYAaIIii.
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JlopaTok A

DyHkuia kiaacudikamii
# FEATURE LOSS NETWORK
def lossnet(input, n_layers=14, training=True, reuse=False,
norm_type="SBN", ksz=3, base_channels=32, blk channels=5):
layers =[]

if norm_type =="NM": # ADAPTIVE BATCH NORM
norm_fn =nm

elif norm_type =="SBN": # BATCH NORM
norm_fn = slim.batch norm

else: # NO LAYER NORMALIZATION
norm_fn = None

for id in range(n_layers):
n_channels = base channels * (2 ** (id // blk_channels)) # UPDATE
CHANNEL COUNT

ifid==0:
net = slim.conv2d(input, n_channels, [1, ksz], activation_fn=Irelu,
normalizer fn=norm_fn, stride=[1, 2],
scope='loss _conv_%d' % id, padding='SAME,
reuse=reuse)
layers.append(net)
elif id <n_layers - 1:
net = slim.conv2d(layers[-1], n_channels, [1, ksz], activation fn=Irelu,
normalizer fn=norm_fn,
stride=[1, 2], scope="loss_conv_%d' % id,
padding='SAME!', reuse=reuse)
layers.append(net)
else:
net = slim.conv2d(layers[-1], n_channels, [1, ksz], activation_fn=Irelu,
normalizer fn=norm_fn,
scope='loss _conv_%d' % id, padding='SAME,
reuse=reuse)
layers.append(net)

return layers



Jlonatok b

Loss-pynxkuis
def featureloss(target, current, loss weights, loss layers, n_layers=14,
norm_type="SBN", base channels=32, blk channels=5):

feat current = lossnet(current, reuse=False, n_layers=n_layers,
norm_type=norm _type,
base channels=base channels, blk channels=blk channels)

feat target = lossnet(target, reuse=True, n_layers=n_layers,
norm_type=norm _type,
base channels=base channels, blk channels=blk channels)

loss vec =[0]
for id in range(loss_layers):
loss_vec.append(l1 loss(feat current[id], feat target[id]) /
loss weights[id])

for id in range(1,loss layers+1):
loss vec[0] +=loss_vec[id]

return loss_vec



Jlonatok B

DyHKIIiS YMONOaBJIeHHS
# ENHANCEMENT NETWORK
def senet(input, n_layers=13, training=True, reuse=False, norm_type="NM",
ksz=3, n_channels=32):

if norm_type == "NM": # ADAPTIVE BATCH NORM
norm_fn =nm

elif norm_type == "SBN": # BATCH NORM
norm_fn = slim.batch _norm

else: # NO LAYER NORMALIZATION
norm_fn = None

for id in range(n_layers):

ifid ==0:
net = slim.conv2d(input, n_channels, [1, ksz], activation fn=Irelu,
normalizer fn=norm_fn, scope='se_conv_%d' % id,
padding="SAME', reuse=reuse)
else:
net, pad_elements = signal to dilated(net, n_channels=n_channels,
dilation=2 ** id)
net = slim.conv2d(net, n_channels, [1, ksz], activation fn=Irelu,
normalizer fn=norm_fn, scope='se_conv_%d' % id,
padding='SAME', reuse=reuse)
net = dilated to_signal(net, n_channels=n_channels,
pad_elements=pad elements)

net = slim.conv2d(net, n_channels, [1, ksz], activation fn=lrelu,
normalizer fn=norm_fn, scope='se_conv_last',

padding="SAME', reuse=reuse)

output = slim.conv2d(net, 1, [1, 1], activation fn=None,
scope='se_fc_last', padding='"SAME!', reuse=reuse)

return output



