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| &2t 5171 =0l Kido aanmomgy

keras.nodels. Sequer:

keras. lavers.Conv2D(64, (3,3),
f.keras. layers.MaxPool ing2D(2, 2),
tf.keras. lavers.Conv2D(64, (3,3), ac
tf.keras. lavers.MaxPool ing2D(2,2),
tf.keras. lavers.Conv2D(128, (3,3), ac
tf.keras. lavers. MaxPool ing2D(2,2),
tf.keras. layvers.Conv2D(128, (3,3), ac
tf.keras. lavers.MaxPool ing2D(2,2),
tf.keras. lavers.Flatten(),
f.keras. layers.Dropout (0.5),
eras, layers.Dense(512, acti
as. layers.Dense(2, acti
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A 57| =0| Dataset
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| &4 45171 =01 Dataset Kicp aanmemge
5’g Hot?| =0| Dataset 53

W 0|l O|o|E{ AlO| BL=50{ C|O|E{ 2 S48t WQ It @/t mhe
N MEHOZ 30719 3tE|12|o) CHsIo] HIo|E Al S

< Google 0|0|X| A E& > < IO1O|M keras : ImageGenerator >
Z&F AAIXI 001Xt HOIH &2 g HoH=S

AHAEH 010 CHotod ImageDataGenerator £ S0l
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[V olojx| 2242 22 o ot |
Input * ¢

MaxPooling 2D | D l

v

oy | —

kernel (3 X3 X 128) bias(128)
* Dense (512, activation ="relu’)

kernel (64 X 3 X 3) bias(32)

+ ¢ Dense (30 , activation="relu')
MaxPociing 20 _ G REW | J

* kernel (3 X3 X 128) bias(128)

v
 commray | ot | __Softmax_ |

kernel (64 X 1 X 3) bias(32) l
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V| ojojx| 2244 22 ow

- ; Epoch 204,250
nods| = tf.keras.nodsls. Seavent lal (L 20/20 [ ] - 7s 340us/step - loss: 0.6457 - accuracy: 0.5603 - val_loss: 0.6483 - val_accuracy: 0.6250
, N 1 Epoch 205,250
tf.keras. |ﬂ.}"Er5.cm'|'2[]|:§4n ES;S)- activation="relu’, ||'IDUt_5haDE-'=[224; 224, 3]:'; 20/20 [ ] - 7= 352ns/step - loss: 0.6527 - accuracy: 0.6435 - val _loss: 0.7183 - val _accuracy: O.6750
tf.keras. layers.MaxPool ing2D(2, 2), Epoch 206/250
tf.keras. IayErs.ConUZDEI.SIL (3,3), activation='relu'), 20/20 [ 1 - 7s 347ns/step - loss: 0.6853 - accuracy: 0.5686 - val_loss: 2.6429 - val _accuracy: 0. 4583
tf.keras, layvers, MaxPool ing2D(2, 2], Epoch 207/250
tf.keras. layers.Conv2D(128, (3.3), activation="relu’), 20/20 [ ] - Bs 280ns/step - loss: 0.7069 - accuracy: 0.5324 - val_loss: 1,5452 - val _accuracy: 0.5417
tf.keras. layers.MaxPool ing2D(2,2), Epoch 208/250 | | ‘ |
tf.keras. |ayers.Conv2D(128, (3,3), activation="'relu'), ﬁﬁ éﬂg,{aﬁu 1 - 7= 323ns/step - loss: 0.7030 - accuracy: 0.5374 - val_loss: 1,8195 - val _accuracy: 0.3333
tf.keras. lavers.NaxPool ing2D(2,2), 20/20 [ ] - Bs 309ms/step - loss: 0.6460 - accuracy: 0.6609 - val_loss: 1.5710 - val_accuracy: 0.5417
tf.keras. lavers. Flatten(], Epoch 210/750
tf.keras. lavers.Dropout (0.5), o 20/20 [ ] - 6s 295us/step - loss: 0.5473 - accuracy: 0,6520 - val_loss: 2.5826 - val_accuracy: 0,4583
tf.keras. lavers.Dense(512, activation='relu'), Epoch 211/250
tf.keras. layers,Dense( 30, activation="softmax') 20/20 [ ] - Bs 281ms/step - loss: 0,6606 - accuracy: 0.6292 - val_loss: 1,1789 - val _accuracy: 0,3750
Epoch 212250
gﬂfEEl [ - Bz 301ns/step v 0.6971 - accuracy: 0.5502 - val_loss: 0,6535 - val _accuracy: 0, 7500
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the b seriplars wi bl SIFT
desi = orb.detectAndCoaputed imgl, Mone)
©. G52 = orb. detectAndConputel imgl, Mone)

F sroals BFillcher ohject

bt - o2, BP¥atchericyd NORM_HUMING. crossthed—T rue)

F Maloh descriplors
matches = bf  matchidesi, des?)

F Sor ! bheiw 18 Bhe ordle of Mheaar dialance
mabches = sorted{matches, key = lambsda w:w. distance)

# Srllatcher wilh gsfaull pacans
bf - cw2. BPMatcher()
matches = bf knniatchides). des?, k=20

iy ralio fesl

pod = []
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B SSIM(structural similarity index measure)
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SSIM

W HZ 0|0|X| A2t 2ij=El O|0fX| B2 Tt & [ SSIM2 & O|0]X|9| |, CH|, B! =5 H|W

<Image A>

< Python Code >

def nain():
args = parse_args()
imaoed = ov2, inread("D: ¥usadoliB, png® )
imaeeB = ovi, inreadi " D: Wusadoiiz, pna”)

aravh = ov2.ovtColor( inaged, ov2. COLOR_BGR2ZGRAY)
gravl = ovZ.evtCalor( InageB, ovZ, COLOR_BGRZGRAY)
(score, diff) = compare_ssin{grawd, aravB, full=True)
diff = (diff « 255). astwpe( uintd")
print{f"sSIn: {score}")
thresh = cv2, threshel df

diff, 0, 200,

" ]cuz.TI-HESI-I_BIMH'u'_IM" | v, THRESH_OTSLU
|
ents, _ = cvZ, findContours(
thresh,
v, AETH_EXTERNAL ,
oy, CHA THW_APPROY_SINFLE
)
for ¢ in cnts:
area = ov2. contourdrealc)

<Image B>
, —7

if area = 4A0:
¥, ¥, ¥, h = cvZ boundingPect (o)

cv2.rectangle( inaged, (e, ¥), (x + v, ¥y + 1), (0, 0, 258), 2)

cve . drasContours( inageB, [cl. -1, (0, 0, 255]), 2)
ov2, imshow( “Original*, inaged

cvZ. Inshow( "Modi fied”, inageB)
ovZ . wal tKey (D)
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Sprno ALE < = o
EI = orb. detectindConput e imgl . HonE]
. des? - orb.detectandCosputed ingl, Mone)

svoals Erielcter obyec!
bf = cu2. BFNatchier (o2, NOFW_HAMMIMG, crossiheck=-Tree)

# Malc o i tor
mm m‘ -armtﬂw desZ)

F Sor ! them in bhe ordbe thair diglance
mabches = sorteodmatches, I:E:f' = |ambda x:

S2[EL|CH(90%)

. dil 5t ance)

# SFlatcher wilh gefaull sarens
bf - cu2 BrMatcrer()
satches = bf knnkatchides). des?, k=20

= SOt LS. (80%)

AR

& App iy rafio
ood = []

u.n in watches:

f m.distance < 0.9 «

fouid

RoEA Hoje !

n.di stance:

{ 1 mmicies

g drasiatchessonlingl. kol ingl. k. g
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v/ <Cosine >

M <Ngram >

¥ <Scikit-learn >

o <TF-IDF >
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from numpy import dot
from nunpy.linalg import norm
import numpy as np
def cos_sim(a, b):
return dot(a, b)/(norm(a)*norm(b))

def make_matrix(feats, |ist_data):

frea_list = (]
for feat in feats:

frea=10

for word in list_data:

if feat == word:
freq += |

frea_list . appendi freq)

return freq_list

okt = Okt()
text] = '&==8 HI2'
text2 = ‘&3 P

Scikit-learn

Cosine

#E| 200 QI 2SS
0ISH0 2UOH+ QAR E5

O

import scipy as sc
contents_tokens = [t.morphs(row) for row in contents]
contents_tokens

[([&=8E, "2, "', 'Z2dl, '§', 'Y, "Lk, SEEs
[‘&S&&EL, '2Ch, "B, '2d|', '8, 'HINE", M),
[‘d=8", "2, 'O, 'HEAHS, U2l "F0EiCt],

['2dl", ‘LE, "=, 2, 0@, A, sck, B, '), gl
contents_for_vectarize = []

for content in contents_tokens:

sentence = "' # o5 25 £/8
for word in content: & CFOY BELETILE SEQLY DR BFEED
sentence = sentence + ' '+ word

contents_for_vector ize. append( sentence)

contents_for_vectorize

[' 88 = 8 =l = Ha 2R S8 & HIACH,
' AEMELD G B W & HTOAIR Al

ola|=

def ngran(s, num):
res=[]
slen=len(s)-num+1
for | in range (slen):
ss=s(1!]+num)
res. append(ss)
return res

def diff_ngran(sa,sb,nun):
a=ngram(sa, num)-
b=naram(sb, num)
r=[]

cnt =0
for | in &
for | in b:
i f |==j:
cnt +=|
r.appendi i)

return cnt/flenla), r

=

TF-IDF
HHE = 210k
EXIE Soll 2= AH019

st HE 55

Ao O

Kicp saonags

N -gram

SIAEHM 0128t NIHOI 2 Xt
Mz LE 210 28= HIwoHH
=olols HUHO SR EIES =9I

def tfidf(t, d, D):
tf = float(d count(t)) / sum(d.count{w) for w in s
idf = sp.log(float{len(D)) / len{[doc for doc in D
return tf, |df

from sklearn.feature_extraction.text import TfidfVectorizer
vectorizer = TfidfVectorizer(min_df=1, decode_error="ignore')

contents_tokens = [t.morphs(row) for row in contents)
contents_for_vectorize = (]

for content in contents_tokens:
sentence = '
for word in content:
sentence = sentence +

+ yord

contents_for_vector | ze.append( sentence)

X = vectorizer. fit_transform(contents_for_vectorize)
- - - - -

- "o Y IEL - W omkaa-
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2 3 2021-12-03 55 A QIR &= FAMZIE 0| S8 = U= Er0|0{7+ QULCH
3 4 2021-12-04 55 HXEHUXE JMTE 220|0 S5 A2 E0|0 71 QUL
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from konlpy.tag import Okt

okt = Okt()
print(okt.morphs(' MAINICIAl= ZARIE 20| S2|l= S22 ENOIMHIE U0 HEE =M 22 E2:2ICH'))
EARICIA, "=, "RIARE, 22 0|, 'S, =AY, 9 ELOIH", 21, ', 'HE', 'E', 'Ed4M =

EOICH)

<gH|A ZA, Hoje| AH|E = 25 sig 2P of|A| >
from tgdm import tadm

X_train = []
for sentence in tadw(train_data[ reviews']):
tokenized_sentence = okt .morphs(sentence, stem=True)
stopwords_removed_sentence = [word for word in tokenized_sentence if not word in stopwords]

X _train.append(stopwords_removed_sentence)

1 00 | | | 149931/148331 [20:46<00:00,

120.25it/s]
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QIR UG S8 2T QAT 03
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< Q3K 2= oA >

embedding_dim = 100
hidden_units = B4

model = Sequential()

model . add(Enbeddina(vocab_size, embedding_dim))
model .add(LSTM(hidden_units))

model .add(Dense(1, activation="signoid"))

es = EarlyStopping(monitor="'val _loss', mode='min', verbose=1, patience=4)
m¢ = ModelCheckpoint('game3. h5', monitor="val_acc', mode='max', verbose=1, save_best_only=True)

model .compile(optimizer="rnsprop', loss="binary_crossentropy', metrics=['acc'])
history = model.fit(X_train, v_train, epochs=15, callbacks=[es, mc], batch_size=16, validation_split=0.2)

< RO ATl QAE 2 0% >

sentiment _predict ("&AY A= W2 SEfO]d =E0[0F Rl Ecl= 42 Ef0|
print("8ARIEIAl= W2 SEfOlD =&E012F A0 sl 49 E0IH2t 2IC

FRRISIALE WIZL BEfolD 07t glom Sals EAl9| ElolmIt UCH —-f
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