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IR AA(110)E Hlo]¥ '2—7}(data augmentation)S F~3ys}7] Hell, Ayfslslst ~#HEZ 712 (spectrogram) ol Al
B8 90U AA 99 5)S AAT 5 Ut

ZZAA(110)E A3t ~HEZ a3 (spectrogram)S 43 A~ ¥ (horizontal shifting)ste] NFE SHE
F Atk AW, TERAA(110)E ANEZ T (spectrogram) S 71EO R A7 FHoA EHG3 £ A]ZE

(horizontal shifting)dte] ~FEZ T (spectrogram)d MEE Z7HA14 F g},
ZEAA(110)E Fd A~FAEZ T (spectrogram) @] A7|E 24T 4= ot oA, T2AA(110)= £
EgZ W (spectrogram)e] Z717F wlg] AAE A7) (oAAW, 512 X 512 )R FAHEE I7] 23S & 5

o}

a8 g TEAA(110)E Al 2 doleE Al Aw go]E(label) 2 3F 2
o dlolE(labeD)E ste], A 2]g 5 HolE] AEE 7|Wtow P& oF nds ’51‘%% 4 it}

}11
g
. o
S
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[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0073]

[0074]

[0075]

[0076]

[0077]

SIS 10-2022-0154479

4714, AL A delZe FA fumel WA JEsh 508 o4l FHE vehim, dAd 1w 44d 5
itk A2 AW dolRe ¥4 gumel 9% 4wl 506 viwel AUE tehle, dAd 0o 449 4
2l

urh A AR, ZRAN10)E AAY St dele] MES JwoR ofdst ge B AX |
F o mae 95 5 A,

T2 AM(110)E AA Y g% dolg AEZ ue AAd 7|Fd wgt F4 dolg AE, 549 dHolg AE

2 AF dole MERZ FES 4 k. odHd, Z2AA110)= v AAE vE&Ql "7:2:1" wE, <

gole HES Al 2t Helg HEEZ FH doly AE, 79 HolgH HAE 9 HT HolyH AE=R
|

TEetal, 3F dHiolH AES A2 erle AEE Fd HolH AE, F4 HelH AE 9 AF HelH AER

A

TEE 5 9
ZRAA110)E & oS 29S8 FA Holg AEZ o]&ste] a5 4 .
ZZAM(110)E 58 2 odF 298 549 dHolg AEZ ol FIgd = ¢

fd
i)

ZAA010= 738 FF 45 < A5 HolH AEE o]&sto] HSE + vt

ol %, ERAAM(110)= WA T4 AR g ere dHolHE I53 4 Irh(S130).

dAd, ZRAA(110)E = 59 =AE wke} o], "or)e dolEe S FA" > "o HolHe AT
H4"e AH, oHe dolHE 58 5 9

Z, Z2AN0E Al B4 gezel ug oo HelHE A5d & Ak, ddd, 9% AuE @
B U Be B4 H2R(E4WT 5)ol U ovle del (201 ~ 1,000z Abels] 7Y T4 blofe)

=
o
zeDE A% 327 52 ol gl A5 & Ak,

3

agan, ZRAA10)= 453 eHe velHE dAgd & 3in.

T 68 Fxdto] Hu AASHA Adgetd, ZEAA(110)E Sre dloled s ofdel 22 S AX A

Z2AAOE 282 QA w2 49a 2l 2000 delqE A5 -
10)E & 59 IS AAN] e, e 448 FRHeE - 8% § )

ZRAA10)= w1 AdE T3ke] ere dolHE e R AHERIH (spectrogram)s H5%
dAY, TEAA(110)= FE o] HIH(FT) 5L o] &3sle] 2tjQ HolHE AFAEZ 1 (spectrogram) &2 W3l

=1 =
3 4 9l

&
X

IR AA(110)E 53 ~AEZ 79 (spectrogram) < A 7F8H(normalization)d = ¢tt.

Z2AA(110)E AFest ~FAEZ a3 (spectrogram) 2] A7]E AT 4 Aok, dAY, TZAA(110)=
HAE R 7 (spectrogram)e] 7|7} 1] AAE A7 (AW, 512 X 512 52 AAHEE F7] 2AHS &
o]r/}

A .

b

I8 v, ZZAA(110)E 7] g5 J42 oS5 2dS ritez ) ofe dlolEd tsEHE dF HAEE 49
3t 4= 9Jvh(S150).
Azdl, ZZAA(110)+ = 59 EAIE vhe} Zol, "AAgd 2 uvoje 8 AA" > " o= 2l
of I F5 A" > " AR «dF JAAH"S AA, ddAY B4 HAE2e JE ARE oS5T 4 9.
=, ZRAM(110)E AAY"E 209 HolEHE & o= ndd Hd 5 9
a8, ZEAA(10)E & o= ndo €S 7|Wtog ot dHolgd teEHE dF ARE oS
S

AdAY, & dF 299 FH(SF, €2 A ghel "0.95"¢] A%, A A £ HIER
7F 50% o4 BHEo] "95%"gh= AHE uYEldtE. ool wEl, T2AA(110)E T 4
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[0078]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

ZIHSd 10-2022-0154479
"95%" = 5T 5 Ut

(Z, 8% 4% 2 vie 448 dAREAN, 0.5 5)7
1 ARl WA G SoR Y A AT AuE
Agk TRel A9 THE obd" Foz Y A WF

)
il
ok
kY
2

T4
>

Jo o

o ng

g BT 2 AR dF B4 deE AHE)
2HAEZ T3 (spectrogram) &5 Zge] del& AH
g53 ~AER T (spectrogram) €] S HER=
(spectrogram)®] d#HE YElllE o=
dolElE 7Htew 55 AHE
gt B4 H2Ze gigh 2 "olHE Jvtew
5¢ ~#E=Z I3 (spectrogram)< UERUH, &= o o] npgA gk Ao wE P oS e
Aty 9k xHeR ) & 119 (a)v E% dPH(confusion matrix)S YERZL, % 112 (b)
ROC(receiver operation characteristic) 44< el

2

X,

off e e
£

d

e
>

E)

o
9
K
>
ot}
i
o
o
:Cg‘
At o
ol ol
(o

g,
[
fr
u
to o

fi
N

= >
ol &
to
)
froox Job o

-
T 109 () A% A FEI =4

(spectrogram)S YER I, = 109 (hE A=

i)
r

2
4

— *{01‘ HU
2
et

H
rlo

[
o ot

L 75 Fxed, 2 U9l npeA e AAlded mE FAE AAEE o]&3 T4 HIE JA dF5 WRe
AddE= IA "olm A AAE HFAH(E 7o) Z=AIE Image Preprocessing)" @ "H 2] T EA|A(E 7o =AH
Deep Learning Process)"® o|Fojx&= @2 o5 ®dl 35 A4, "$ato] ev]Q doly dAg AAH (% 7
of =AIE User)", "H #Yd Z2AH (%= 7o =A% Deep Learning Process)" E "#x}e] 2 A& dF 7
A(E 79 ZAIE Output)"o.2 o]FX= P2 AL oF A4S xS 5 ).

Ha 45 Ko ¥y E dolE(FE oS 2de 3t ol&Hve g HolH MEC EIE 2t dHe]
B T 3 ARs #dd A exe Hole)= 2 AHERI M (nel spectrogram) &2, 512 X 512 =
715 7HAa RGB A 7NS=7F 370Ql olw x| s U 4=t}

A BR7] 5& Fd EAe B HAeR(EEUT 9) AeS w5 UL ddES A5 g, o
102 &t w55 ddsilont, Abdo]l A4 Hadhs 45, 2uQ gde] A Azt sdE = Zol7} &
oA, 555 AR dop 2w AVE WA 5 Feol ere wdd Eojd 5 9l7] e, o]t
2 g o8 AAS] AdAM 7 LY vkl 225F 8x7)F Hi= ARE, F 623k LU HolHE AAl
Aalvites

FZ1

o]F, ouje WIS EX AMEF YolE(sampling rate)ol Wt MEHS dte] o) @8 (numeric number)S
ol ol(array) FEZ A 4 9

M
N

|y, sr_= librosa.load(.wav) |

A7IM, srE EA o r HAAET £ ANt B ulgo = d|oJElB AMZE" Y o]E(native sampling rate)Z
A+&3 719 sr=Nonel. & AAs}9th.

el

AMZF interval(x-Z, time) vs. amplitude(yZ®) YT E W& 2
sith, AgE VEHow ER FabE 717 sin F4EY Folgdn B £ gEd, YA TEky
T4 BAS SElA A AR 7 3 A o] @A FAo] Hol JdEA EdE 4 ql=d, ol

= Fo] WE(FT)olH, & FFof] WS F9H, amplitude vs. time LI ZE frequency vs.

I}
oM g

2

T 9P
rE oft oo o

O o O X
jur]



[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

SIS 10-2022-0154479

time ZYEZE wlE 4 dal, & W= FE o HIH(FT) 22 STFT(short time Fourier transform)& A&
=

X3

S = librosa.feature.melspectrogram(y=y, n_mels=40, n_fft=input_nfft, hop_length=input_stride,
fmin=fmin, fmax=fmax)

o714, fmaxE A4 WHYE AA3= maximum frequency$ld], X% Nyquist HZ ol wla} maximum frequency+=
sampling rate/2%] o= AA I,

-

H Ao d STFTE P& w dvby vro] B4 e A1A ofF= = 84 =AIH Hop Length® ZA T
3 E}. n_fft7} 2418 FFT length(¥X window length)o]lal, o] 25 msecC.Z ZAAEATF. Hop Lengths
10 mseco & 4] 1 2+ 15 msec(Overlap Length)7} AX =S A S 3}

o]
9

32
oz

o] AloR % 9o LAlE vie} 2 M AHEZ T (mel spectrogram)S E5% F Ak, X F2 timeolil
Y-5-2 frequencyol™, 54 AIZte] 54 Fut=o] A7), A Mo w A% & vt

shAIRE, A 4 "f‘“Ei 2% (mel spectrogram)& ©]-&34 THES A wle= 5A F=(feature extractio
n)< dof st=dl, @ ~HEZ I3 (nel spectrogram) oA Ao FHE = ~HFEZ T3 (spectrogram) ] 3}
A (power) o] &3t %Q% 71931 dlolee] ddAdS HeiAE 2FE=Z 2 (spectrogram)d A f3t
(normalization)7} HL3sltt. &, 5F& winith So7ke F39 Ber bE & A, 2 AL we 5
A FpelA o & 39 (power)o] 537t 552 7] Wi, 28 FF A5 RES SGAL o 54

(feature) S FHujgk & A4S F JEF 7] 8, 2HEZ T3 (spectrogram)®] A7F3H(normalization)E

e stefo} gk,

£ 4

def normalize_mel(S):
return np.clip((S-min_level_db)/-min_level_db, 0, 1)

def norm_mel(a):
norm_log_S = normalize_mel(librosa.power_to_db(a, ref=np.max))
return norm_log_S

S = librosa.feature.melspectrogram(y=y, n_mels=40, n_fft=input_nfft,
hop_length=input_stride, fmin=fmin, fmax=fmax)

S_re = norm_mel(S)

e} e wAow ZF or)e wdrmKE W AFAEZ ;M (pel spectrogram)S 5T F 1, B FHF%Y

A A A To] AAEZ T (spectrogram)d] dAE T 100 E=AE vlet 2o, E 109 (a)= 3
Ha] Alg A @ AAER T (pel spectrogram)o]il, = 109 (b)E 3 HEY Al & 4@ AdERZ 7
(mel spectrogram)o]th. Als F FA HI2(FHWF 5)9 2 Arrt SHHUA & Fo5dA o 2
4] (power) 9] ~FEZ T3 (spectrogram)©] Kol 218 A 4 k. HAAR Al WA} AlE Fo 559
AeS 5o ANles T Hgo

1 8 23 & A MdEs AL 90 5+ Sl
3]
p =y

< A5, dF AxTF 50% o’
A 2 Al AR dolE
= A5, #37F A= 50% v
£2l "post (0)"'oZ ¢

o

g, = 9o TAlE miel o] W AAEZ TW(pel spectrogram) Q] 7FEAE] d9S EEMIL Y=

ﬁ o
AAA Ak, o] AAE W FHs welA 37 S8 g vede Qeldom wAS,

Hzt oS 2dg st5A]7]7] e B AHEZ TP (mel spectrogram)] HolE £ FEdok 3t=d, ol
] 43 AJ:ZE(horizontal shifting) WHE& AFESith, TgolE ddshe dw 4TS MEd we, o
Bog9ko] ARl ofe] Z+=E A4 vertical/horizontal flipd 28 7|HE AA AMRNS FZEAA st5AZ
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

ZIHSd 10-2022-0154479

T YA, @ ~FAEZ T (nel spectrogram)-> WA 3kl AR G xF, vH, 25 #F o7t A
A AE vector TTol7|e, HolH F&o] et WS 3 A Z¥ (horizontal shift) ¥H wholl gicy. &
3 AJZE(horizontal shift)® 9& HolgHE dadoz 78 dxE HSar 52 AZ A7t £8 A 7o)
29 45 F e ZFAEol7] Wi FF dHeolHRE o&dtek TSttt é,?:ﬂ]i%ﬂmmmmw
shifting) S AFE3 olf+= FMAME =g A2t A7t $3 A7l wiel @ ~AEZ 73 (mel spectrogram)
o] xF(=time)S wWe} o]FF ¢ Y7] wZolvt. #W ~FE=ETH(nel spectrogram)oﬂ Kol yHEAQl v

(peak) 7} sin(x) T cos(x) gl A

7+3l&
H(wave)”7} sin(xt+a) T+ cos (xta)A g B &

W, % A7 WA gl Agshel me A slol
9

# 5

from Kkeras.preprocessing.image import ImageDataGenerator, array_to_img, img_to_array,
load_img

data_aug_gen = ImageDataGenerator(rescale=1./255,
rotation_range= 0,
width_shift_range=0.9,
height_shift_range= 0,
shear_range=0,
#zoom_range=[0.8, 2.0],
horizontal_flip= False,
vertical_flip= False,
fill_mode='wrap')
# o] fore F@HoE WHEET] wjito] k= WHE Z4E AAst, AAHE W STt HW o wA
o ws 8oat}.
for batch in data_aug_gen.flow(x, batch_size=1, save_to_dir =DATA_DIR9, save_prefix='aug',
save_format="'png'):

i+=1
if 1> 50:
break

fe] =g ¥ =3 AZ¥ (horizontal shifting)& $I38l width shift rangeE 0.92 AAH3 AL & 5 3
ok, o FEoME S 50ui(i > 5002 A, &, W A~AEZ W (nel spectrogram) ©]U]A] I+ NS 7}
A3 xF o7 o]gste] 50719 o|nAE Ao, 502 dgHo R A gholw, 508l 4T BaE ¢l
=

o ¢

SHAITE = 9o TA|HE nle} o] ek JMEAlE] d o] o 43 A]XE (horizontal shift)E =
% 0] % AT BE MEAM] F1hol] 7oEAA W AHEZ T (mel spectrogram) HoJE S F<EA]
2 4 917] "ol o]y gt 3k 7 Al G glele ﬂﬂﬂ% st

ol
g

#Z 6
#trim image to remove white border (no need to designate white 225 225 225, uses pixel (0,0))
def trim(f):
bg = Image.new(f.mode,f.size, f.getpixel((0,0)))

diff = ImageChops.difference(f, bg)

diff = diff = ImageChops.add(diff, diff, 2.0, -100)
bbox = diff.getbbox()

if bbox:

return im.crop(bbox)

Sela, shek A el fEs oeE g melx g ge N e AAR W,

_13_



[0106]

[0107]

[0108]

[0109]

[0110]

[0113]

ZIHSd 10-2022-0154479

#crop sides to remove streaky vertical line
def crpim(im):
width, height = im.size
img = im
img_res = img.crop((10,0,width-10,height))
return img res

olglA d& W ~HEZ I (mel spectrogram) ofg] WA oz F1S W F7|7} 2328 < 9090]t}.
#Z 8
import cv2
im = cv2.imread(DATA_DIR6 + 'postex.wav.png')
h, w, ¢ = im.shape
print('width: ', w)
print('height: ‘, h)
print('channel:', c¢)
width: 2328
height: 909
channel: 3
oA e A7|17F YF AW Y& oS5 mdo] ool (array)E SAH R 45T uf, ]ﬂ‘]ﬂﬂﬂﬁ Uiy 2
FAo] 5ol oA upAd Folojo] o2 S W A& A AlE Fof @ A~FEZ T3 (nel spectrogram) <]
#ol ok Apol& Holx| 1E 7hsdol 9l T3, JAA oS mEe] g5 Agte] o A7 wiiel, A
44%Q$WP§%]ﬂﬂE°ﬂﬂﬁﬁ*}1iiﬂﬂéiﬁﬂq.
#9
img_width, img_height = 512 , 512
#512 x 512 upper limit?
img_channel = 3
img_shape = (img_width, img_height, img_channel)
n_classes = 2
epochs = 10
batch_size = 15
def read_img(img_file_path, height = img_height, width = img_width):
tmp_img = imageio.imread(img_file_path)
tmp_img = tmp_img[:,:,:3] # get rgb channels
tmp_img = tmp_img.astype('float32') #change data type
tmp_img —-= np.min(tmp_img)
tmp_img /= np.max(tmp_img)
tmp_img = cv2.resize(tmp_img, (width, height), interpolation = cv2.INTER_CUBIC)
return tmp_img
9ol mEE 512 %5122 W AHERZ T (nel spectrogram)e] I7E AT AlojH | 9o} o] A7) %A
T JH o5 24l st €t
sk dlolE AEE 7:1:29 v]&d w2} & diojH ME, FY dHolg HME % #HZF dolg AERZ Fi3}
BAS Agsidnt.  ol= Y&l train_test_split functionS AR W, train_test_split< randomd}A

_14_
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Zy Y 3 g2EC] 3l o] ol (array)E training, tuning, validation subset && UFo]Fr},

X 10
[0114] ratio_train = 0.70
ratio_tune = 0.10
ratio_val = 0.20
filelist_pre = os.listdir(PRE_PATH)
filelist_post = os.listdir (POST_PATH)
Y_pre = np.zeros(len(filelist_pre))
Y_post = np.ones(len(filelist_post))
filelist_train_tune, filelist_val, Y_train_tune, VY_val = train_test_split(filelist, Y,
stratify = Y, test_size = ratio_val, random_state=SEED)
filelist_train, filelist_tune, VY_train, Y_tune = train_test_split(filelist_train_tune,
Y_train_tune, stratify = Y_train_tune,
test_size = (ratio_tune/(1-ratio_val)), random_state=SEED)

[0115] a8, dF £, filelist_tunedl T3 2 melspectrogram.png FUE0] ol o] (array) JeHZ £
7HA Ert.
2 11
[0116] print(filelist_tune)

['aug_0_4960.png' 'aug 0_1335.png' 'aug 0_4483.png' 'aug_0_2761.png'
"aug_0_6022.png' 'aug_0_460.png' 'aug_0_8006.png' 'aug_0_8392.png’
"aug_0_8322.png' 'aug_0_1380.png' 'aug_0_9992.png' 'aug_0_8180.png'
"aug_0_4821.png' 'aug_0_9618.png' 'aug_0_5742.png' 'aug_0_4492.png'
"aug_0_6548.png' 'aug 0_9888.png' 'aug 0_2143.png' 'aug 0_7711.png'
"aug_0_6265.png' 'aug_0_483.png' 'aug_0_6907.png' 'aug_0_2448.png’
"aug_0_9725.png' 'aug_0_5616.png' 'aug_0_1087.png' 'aug_0_5973.png'
"aug_0_813.png' 'aug_0_6349.png' 'aug_0_8544.png' 'aug_0_9848.png’
"aug_0_5402.png' 'aug 0_159.png' 'aug 0_9178.png' 'aug 0_4356.png'
"aug_0_7508.png' 'aug_0_6779.png' 'aug_0_2304.png' 'aug_0_4412.png'
"aug_0_8247.png' 'aug_0_3615.png"' 'aug_0_9967.png' 'aug_0_6395.png’
"aug_0_7328.png' 'aug_0_6707.png' 'aug_0_8903.png' 'aug_0_921.png'
"aug_0_1947 .png' 'aug 0_7142.png' 'aug 0_5883.png' 'aug 0_217.png'
"aug_0_3444 .png' 'aug_0_7394.png' 'aug_0_1708.png' 'aug_0_8178.png'
"aug_0_1137.png' 'aug_0_4933.png' 'aug_0_4119.png' 'aug_0_403.png'
"aug_0_4120.png' 'aug_0_6206.png' 'aug_0_3864.png' 'aug_0_8954.png'
"aug_0_2758.png' 'aug_0_4700.png' 'aug_0_1780.png' 'aug_0_8847.png'
"aug_0_642.png' 'aug_0_9361.png' 'aug_0_7775.png' 'aug_0_4778.png’
"aug_0_6093.png' 'aug 0_1316.png' 'aug 0_374.png' 'aug 0_7731.png'
'aug_0_6636.png' 'aug_0_9439.png' 'aug_0_7850.png' 'aug_0_8797.png'|

[o117] 919 A5 pre=0, post=10]2ki ahyl, olzjel e Fule] wrolde] ol@o](binary array)7} ®r}.
#£ 12
[0118] print(Y_tune)

(0. 1. 1. 1. 0. 0.0.1.1.0.1.1.0.0.1. 1. 0.0.0.1.1. 1. 1. 0.
1.1.1.1.0.0.0.1.0.1.0.0.1.0.1.1.0.1.1.1.0.0.1.0.
1.1.1.1.0.0.1.1.0.1.1.0.0.1.0.1.0.1.1.0.0. 1. 1.0.

1. 1.1.1.1.0.0.0.1]
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
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= tuning®] file listol Eo7F aug 0.4960.pnge] A$ pre(X= Ao A& HE)ol7|d 0olx
aug_0_1335.png2] A% post(Al& & G Ao)ol7]el 12 od o] (array)ol A= Ut

O

FAF AAHON) L) ResETS0 2L o] §afo] 2 woo] W ¥ oS mde) 4%e A@aT.

o
it

ResNET50-2 AWkAQl g3 AT (CN) Bda o], 18 #olo, 4% deolo], Hd E% (max pooling)
% (average pooling) #ojo] ¥ &7 oloj&2 o]FojZt. 7]A, FAF #olo= 507 &

Jol& o]Fojx W ~AER W (pel spectrogram)o A BA EAS =3, A =2 (max pooling) @]
o= A F FolojolM FEFH EAS AMH AEZFH (sub-sampling)dte] A|2® AT a8A4S o0, #H

w =% (average pooling) #olol:= &} (parameter) 5 =tt. =Y foloj= olge} e S =9

, =9 dololE T3 FHEE g 50% o] FA HoR FHEd uid JE dF 2de oS5 vy 4 2

< 9% g vk, d7Ad], ool oA e} o], sensitivity, specificity, positive
predictive value, negative predictive value, accuracy ol W3 e &9 4 Ur}t. o]E 7|Hte g &
119 =A19 v} & &% g (confusion matrix) 2 ROC(receiver operation characteristic) A4S 8%

8k 4= glom | ROC FAS Ea A5 AUC(area under the curve) #S AH=d 4= U},

H* 13

™N=70/FP=0

FN =18 / TP = 72
sensitivity: 80.0 %
specificity: 100.0 %
Accuracy >> 88.75%

A% dolg] AEJ x3E EA Aol Wl ~AEZ T (nel spectrogram) S ZF-E 50% ool B HEE(F
AT 5) S oMol =R FFE YES/NOA o2 ANE A& 4 Ur).

Fz dF ndg 5w, 80w 2 W ~AEZ T (el spectrogram) TFEF 0, 1 FEA|ZE 50% 7WF = 50%
o] A& ARE & 5 T},

X 14

["aug_0_8169.png']
[0.94346315]

ResNet50 Z2@leo] - WEL A FYiko] x/t I=F: Hx)—~xE Hadsle o= g5S o

E9o] "0.94346315"2 UskAgk, o] 1o g oz o]yt AH§- 50% o o] rial HW FHr}, o]
gt A 2ds 52 o print("YES")E E¥E 4 k. WHE ol A% 0
50% ©]’Fe] @zbo] ol 50% H|Yke] o2 QA print("N0")E =HE § 9]

F 15
['aug_0_8464.png']
[0.05653682]
50% ol/de] feulgr o] oHEHE A9, FA HIR(SAWFE ) FI duig FUF HAALE FHEH
|, "YES"Ql A, "HA A JIR A7g Hato]l oHEHER HA FXo] AR o]FofAA F& Ve
4 dEUY. EEY 259 89 29 e FUF AAE SERE e BHde=® wEsiAd
vrgu " 53 22 1 Alde] 34 29E & At

As ey AEe ¥t 54 fxpe] Wl ~AE= T (mel spectrogram)©] 50% o] FA A= (EAWF
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@ (mel spectrogram)®] 7%, @& oF Edo] 94% L2 50% °]42] &

2

(e}
o] A& A

=
e mESh B ResNet50 RS ol &% HH o5 wael S g, B9 #3 2 AF e obus

base_model = ResNet50(weights=None, include_top=True, input_shape=img_shape)

output = tf.keras.layers.Dense(n_classes, activation='softmax',
name='final_layer' )(base model .output)

model = tf.keras.models.Model(inputs=[base_model.input], outputs=[output])
model . summary()

n_classes = 2
epochs = 10
batch_size = 20

HoSEA o) ARSSH A1E JNSaL, epochi= ResNeto] 5070 #olojE& 2 ®
a 7}ttl g5 74 AR o Folty. =, epochs=1001¥, A dlo]HE 109 AME3A T5S sHAlth
2 Ei

- =

WA o ndlS X3l Al7]7] Y3 batch_size} 53] amw.ﬁa>@

dAlZ, 10071 @ ~#HEZ T3 (mel spectrogram)©] ATHH batch size’} 200]47F $HHS] iteration wFUh
2070¢) dolelo dis] g<53}7] W&ol 1 epoch = 100 / batch size = 5 iteration®] ¥ il 40 epocho]™ 2009
9] iteratione 3}A Ht}.

85 APttt models updatest?] 18] AFE3%E optimizer= o9}t 72 Keras SGD(stochastic gradient
descent)Z AMg&3ldtl. optimizer I AFEE = ¥ FFH7} RMSprop, Adam, Adadelta 5 ®Wouw X ddg
A= SGDE AF&sIRAIRE, SGDol =stE A= v, F2F oF EdS stHAZ u AUk o R learning
rate 0.1 ~ 0.01% 72 7S 29 nmomentumS 0.9% Zo] AA3}, B wHolMqE learning rate® 0.02
£ AAseltt.

x 18

#toptimizer and loss##

opt = SGD(learning_rate=0.02, momentum=0.9, decay=le-2/epochs)
metrics = ['accuracy']

model . compile(loss='binary_crossentropy', optimizer=opt, metrics=metrics)

optimizing?] 7] = qHES "HAol= AA, 2B HAE FA"sE Aol (Fa £3: Qian Ning, On
the momentum term in gradient descent learning algorithms, Neural networks 12.1 (1999): 145-151).
wAYe G5Ee g AAE 2AW, veEE whdg 0 wdy golg 2AFS sl fArHoR
Agolle A 28a Z3E A SE AdS xde.

i}

93} F4 Roll Wiek A4% mde] sEvEE o 31 0o wat B AAE oE, serge 3 ae'e
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A (D shd, 28 toll A Bulg s ARgsl stetvlEE fAs 7k Aol (2)9F 2.

(t-1) -
¥AO D ERE

=,

AT y(<De Ao 0.54 0.99 22 s A4t

(t) (t) (t-1)

re" =n6"-ya0 (1)
26" = -nvek(e)tyae" (@)

= learning rate¥} momentume ©]¢F o] AW, X7] epochel] WME £L2 AHAISEES L 4 9},

olFA depnEE BT AAS A, ofel #ol A dF BEE fitting e S5S AlXY.

H* 19

n_points = len(filelist_train) #train data 74 (string length)
nb_tune_samples = len(filelist_tune) #tune data 7R<®

model_history = model.fit(generator_train_fx(),
steps_per_epoch = n_points // batch_size,
epochs=epochs,
verbose=1,
callbacks=callbacks_list,
validation_data=generator_tune_fx(),
validation_steps = nb_tune_samples // batch_size)

def generator_train_fx():
while True:
for i in range(len(filelist_train) // batch_size): #step

batch_img = np.zeros((batch_size, img_height, img_width, img_channel))

batch_smk = np.zeros((batch_size, 2), dtype=np.floatl6)

for j in range(batch_size): #batch size
filename = filelist_train[i*batch_sizetj]
label = Y_train[ix*batch_sizetj]
img = read_img(get_img path(filename, label), img height, img_width)

if label == 1.0: #post
batch_smk_tmp=[1., 0.]
elif label == 0.0: #pre
batch_smk_tmp=[0., 1.]
batch_img[j] = img
batch_smk[j] = batch_smk_tmp

vield batch_img, batch_smk

pre, post TR Folx on] B AAEZ TM(mel spectrogram)s TEINA AGE F%V
PRE_PATH + filenameol X E#2+x 79 1, POST_PATH + filenameo|A BT+ A$ 0o 52 3}
g uET),

Tuning =& "A 24 9ANME epoch vt} 244 ¥ R o] tuning-set Hl°]E]
(accuracy)E EU= 7}% tuning-set Hle]Eo] )3t accuracy’} &2 EAS 127
©% epochs = 10 02 AFetw BolW 0o pe AnE AL 5 At
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¥ 20
Epoch 1/10
27/27 [ ] - 49s 1s/step - loss: 0.6919 - accuracy: 0.5981 -
val_loss: 0.6877 - val_accuracy: 0.5625
Epoch 2/10
27/27 [ ] - 36s 1s/step - loss: 0.6827 - accuracy: 0.5981 -
val_loss: 0.6857 - val_accuracy: 0.5625
Epoch 3/10
27/27 [ ] - 36s 1s/step - loss: 0.6713 - accuracy: 0.5981 -
val_loss: 0.6853 - val_accuracy: 0.5625
Epoch 4/10
27/27 [ ] - 37s 1s/step - loss: 0.6296 - accuracy: 0.7584 -
val_loss: 0.6860 - val_accuracy: 0.5625
Epoch 5/10
27/27 [ ] - 37s 1s/step - loss: 0.5501 - accuracy: 0.9664 -
val_loss: 0.6908 - val_accuracy: 0.5625
Epoch 6/10
27/27 [ ] - 37s 1s/step - loss: 0.4679 - accuracy: 0.9205 -
val_loss: 0.7316 - val_accuracy: 0.5625
Epoch 7/10
27/27 [ ] - 37s 1s/step - loss: 0.3894 - accuracy: 0.9239 -
val_loss: 0.7642 - val_accuracy: 0.5625
Epoch 00007: ReduceLROnPlateau reducing learning rate to 0.009999999776482582.
Epoch 8/10
27/27 [ ] - 37s 1s/step - loss: 0.3528 - accuracy: 0.9278 -
val_loss: 0.4207 - val_accuracy: 0.8500
Epoch 9/10
27/27 [ ] - 37s 1s/step - loss: 0.2593 - accuracy: 0.9831 -
val_loss: 0.3553 - val_accuracy: 0.9000
Epoch 10/10
27/27 [ ] - 37s 1s/step - loss: 0.2822 - accuracy: 0.9471 -
val_loss: 0.5197 — val_accuracy: 0.8000

7|4, accuracyt™ training-setol] gt EHO] accuracy©l™, val_accuracy’} tuning-setel] thdh R4l
accuracy®]th.  folA Aol epochgkel Zrewd underfitting®] EA17F ¥HA¥3lal, epochgtol AW
overfitting®] ¥A|7} @Ayst 4= th. weka], Epoch 1/10914 epoch 10/102.2 Z4F accuracy:s " =
71(0.5981 => 0.9471) = A%t tuning-setell WdF val_accuracy= epoch 9/10°|A] peakE il epoch 10/1091 A
£ 0.80022 Uk #hdles AS & 4 Yduk. I o] training set melspectrogramo] U5 overfitting
B YA, tuning set melspectrograms Y= AS il fitting®] ZH A @o}l accuracy’} H4sh7] wliEoltt.
wgba |, BAH O R accuracy®t val_accuracy’t 7Y £ epoch® modelS ZA 3= o] tuning THAlt}.
9] oAM= Epoch 9/10 A2 A3k= Zle] tuningo] .

294 Epoch 9 train weight<S ZAA3F T validation seto] model S A& =S dwnpy Zs=xE 2y

By,

* 21

model . load_weights('/content/drive/My
Drive/AVFstudy/weights/20210112412/train_weights_epoch_009.h5")

#change the file directory of the selected weights

Y_pred = model.predict(generator_validation_fx(), steps=len(filelist_val)//batch_size + 1)
Y_pred = Y_pred[: len(filelist_val),:]

print(filelist_val)

print (Y_pred)
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