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# clean_str ZT5 S3iA xGIO/EHE EAsHT0/0HE.

train_test_X = [clean_str(sentence) for sentence in review_df["review"]]

# &= 3956974319 HIOIE = 302Z10/Lf2] GJO|El= 3401248 ° = 85.9%0] =34t

# O{efA, paddingll 7|T= 362 &EHIUS.
def clean_str(string): sentence_new = []
string = re.sub(r"[~7}-2A-Za-20-9(),!2\'\" 1", " ", string) for sentence in sentences: _
string = re.sub(r"\'s", " \'s", string) sentence_new.append([word[:5] for word in sentence][:38])
string = re.sub(r"\'ve", " \'ve", string) " ) "
string = re.sub(r"n\'t", " n\'t", string) sentences = sentence_new
string = re.sub(r"\'re", " \'re", strin . .
string A subgr"\‘d" g \'d" string)g) from tensorflow.keras.preprocessing.text import Tokenizer
=5 o ] £l . *
string = re.sub(r"\'11", " \'1l", string) from tensorflow.keras.preprocessing.sequence import pad_sequences
string = re.sub(r™,”, " , ", strin : :
string e subgr"'" “ gm strinS; tokenizer = Tokenizer(num_words=32€8)
tri g - - ’ b( “i(i ,'\(’" trg ) tokenizer.fit_on_texts(sentences)
st e z e.sub P"\)"’ " \) o st 2ne train_X = tokenizer.texts_to_sequences(sentences)
SECADR = (LR (P"\ W \ B = r%ng) train_X = pad_sequences(train_X, padding='post')
string = re.sub(r"\?", \? ", string)
string = re.sub(r"\s{2,}", " ", string)
string = re.sub(r"\'{2,}", "\'", string)
string = re.sub(r"\'", "", string)

[[2825 1266 1318 3 15 15 583 585 1560 708 843 271 357 360
2207 B4 063 1476 22&d g o 0 o o 0o 0o 0o 0O

return string.lower()

0 0
‘l, [ 373 2 ] 0 0 0 0 0 0 0 0 0 0 0
0 () 0 () 0 0 0 0 0 0 0 0 0 0
CC AA o = 0 0]
EO O] ErR = FE [ 5 0o 0 0 0 0O O 0 0 0 0 0 0 0
0 () 0 (] 0 () 0 0 ( 0 () 0 (] 0
# 285 Z0[M7] 92 ftof L2 0 0
sentences = [sentence.split(’' ') for sentence in train_test_X] [ 5 0 0 0 0 0 0 0 0 0 0 0 0 0
for 1 in range(5): 0 0 0 ( 0 () 0 0 0 0 0 0 0 0
print(sentences[i]) 0 0]
[ 7 6888 1701916 146 2210 2982 323 950 478 4 21 BOO 150
321 150 315 1 0 0 0 0 0 0 0 0 0 0
0 0] ]
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def lstm_model(vocab_size, embedding_dim, input_length):
model = tf.keras.Sequential(([

tf.
tf.
tf.
tf.
tf.
tf.

1)

keras.
keras.
keras.
keras.
keras.
keras.

layers.
layers.
layers.
.Dense(32, activation='relu'),
.Dense(16, activation='relu'),
.Dense(6, activation='softmax')

layers
layers
layers

Embedding(vocab_size, embedding_dim, input_length=input_length),
Bidirectional(tf.keras.layers.LSTM(units=64, return_sequences=True)),
Bidirectional(tf.keras.layers.LSTM(units=64)),

model.compile(optimizer="adam', loss='sparse_categorical_crossentropy', metrics=['accuracy'])
print(model.summary())

return

check_path
checkpoint

model

'./data/model checkpoint/check 220108.ckpt’
ModelCheckpoint(filepath=check_path,save_best_only=True,

monitor="val_loss',verbose=1)

model = lstm_model(vocab_size = 30000, embedding_dim = 5@, input_length = 38)

history =

mode| .evaluate(test_X, test_v, verbose=0)

[0.12863808870315552, 0.3481304287310461]

model.fit(train_X, train_y, epochs=15, batch_size=150, validation_split=0.3, callbacks=[checkpoint])

Model: "sequential”

Layer (type) - Output Shape  Parami
;%;edding (Emb;;diﬂgﬁ - (&;He, 30, 500;_ N 15000000 )
bidirectional (Bidirectional (MNone, 30, 128) 289280
bidirectional_1 (Bidirection (None, 128) 98816
dense (Dense)  (Nome, 3) 4128
dense_1 (Dense) (None, 16) 528
dense_2 (Dense) - (None, B) 102 .

Total params: 15,392,854
Trainable params: 15,392,854
Mon-trainable params: 0O
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1) 7Hl 1=l S212ET
|AEI2I(DBSCAN)E 0185 JPlle] §1%1Z 2T

# DBSCANC Z Cluster 7547 --> 2O &tEAH2| 20em, 107§ O/ BHYUS Al ClusterE 7t

kms_per_radian = 6371.8888

epsilon = ©.2 / kms_per_radian #/2/5 km EIE[E EHM, e Y
db = DBSCAN(eps=epsilon, min_samples=18, algorithm="ball_tree', metric='haversine').fit(np.radians(cocords)) N <//‘
print(db) -
print("-"*88) 485 /“’,.9“"7“
cluster_labels = db.labels_ V&5
print(cluster_labels) ] " ~’
print("-"*88) \ T ‘ S , ﬂ
num_clusters = len(set(cluster_labels)) , "16\‘3“"' i ot
print(set(cluster_labels)) h". Q‘"ﬁ“\, _‘f‘
print("-"*88) "I £ A=
clusters = pd.Series([coords[cluster_labels == n] for n in range(num_clusters)]) },fﬁg‘ ) 2/Al
print(clusters)  heln ua%'\ R
print("-"*88) , % s (N // =" =2
print( Number of clusters: {}'.format(num_clusters)) o NEfg R /‘1335 o ‘t g . Ty
DBSCAM{a:!.gorithm'ball_tr*ee’J eps=3,1392208275445233e-85, metric='haversine’, gg égxs_ PR .- orME
min_samples=18) - 2 .’ 4
"""""""""""""""""""""""""""""""""""""""" ) Q:mu_e.’. a
[-1 & @ -1 -1 -1] 2y o
-------------------------------------------------------------------------------- 'it_e Y ' "‘18‘-‘5” !!'i'h270

{e, 1, 2, 3, 4, 5, 6, 7, B, 9, 18, 11, 12, 13, 14, 15, 16, 17, 18, 19, 2@, 21, 22, 23, 24, 25, 26, 27, 28, 29, 3@, 31, 3
~ ?’“‘4 NN&I !

2, 33, 34, 35, 36, 37, 38, 39, 4@, 41, 42, 43, 44, 45, 46, 47, 48, 49, 58, 51, 52, 53, 54, 55, 56, 57, 58, 59, 68, 61, 6 . ! 3 e 3a8 : ;
2, 63, 64, 65, 66, 67, 68, -1} oy $AI AR e * guser /—*‘—" i T Sk oo &
""""""""""""""""""""""""""""""""""""""""""" 1 S S ALTY = - x mgg EHE ¢ g
8 [[37.526@284, 127.837@79], [37.5258965, 127.83... in.” 28 sk ¢ ( "“n 8 ‘ See
1 [[37.5181233, 127.825218], [37.5217787, 127.82... AR W o . ), ‘,“,-,,- A
2 [[37.527649, 127.1248143], [37.5285963, 127.12... 0 FSF? ¥ _:, Busen AN s
3 [[37.538851, 127.124463], [37.5391443, 127.127... -T2 SEe wEE I B e 0 ‘Bw 7, +
4 [[37.52316800000001, 127.1311612], [37.5244541... b SRR PUFens v,ﬁﬁ'sm, _,.g, Q ¥’ :;245

e l(: g~ v < -f g /
65  [[37.5995475, 127.6965411], [37.5997975, 127.6... R pr i ¢
66 [[37.5934535, 127.8888654], [37.5954282, 127.8... :(/ {5‘5\’ il : ST suR 5
67 [[37.61598, 127.0772346], [37.6163946, 127.078... o - ' . ¥ e N S (
;] [[37.5837322, 127.e87@122], [37.5829185, 127.@... V248 — g ddws . S j
Length: 78, dtype: object /~|' e 74 \ Ng T e VT VT T
"""""""""""""""""""""""""""""""""""""""" nets j"k '\ Q%‘AI ’ \' wHE ‘\ {;qs. l
Number of clusters: 7@ ‘jJ "“"T\" | z3us .\ Q A o= s \ Conal

Al 1
i, . AW Lig = s L » u = U RAE e ALY



def center_pointer(num_points):
import googlemaps
import folium
from haversine import haversine

gmaps = googlemaps.Client(key="AIzaSyCNetZWdeZiBmY7Z1lwa9ID0jlCtZhgm_aé")

latitude=[]
longitude=[]
coordinate=[]

for 1 in range(num points):

address = input("EEYHTAE YHGIMG: ¢
geocode_result = gmaps.geocode(address)
geometry=geocode_result[@].get("geometry")
location=geometry.get("location")

lng=location.get("1ng")
lat=location.get("lat")
latitude.append(lat)
longitude.append(lng)
coordinate.append((lat, lng))

center_point=(sum(latitude)/len(latitude), sum(longitude)/len(longitude))

map=folium.Map(location=[center_point[@], center_point[1]], zoom_start=12)

folium.Marker([center_point[@], center_point[1]], popup="center", icon=folium.Icon(color="red")).add_to(map)
folium.CircleMarker([center_point[@], center_point[1]], radius=58, color="skyblue"”, fill_color="skyblue").add_to(map)

for i in range(len(coordinate)):

folium.Marker([latitude[i], longitude[i]],

return map

popup="=2X|E {}, {Ikm HelYLCt.". format(i,
round(haversine(coordinate[i], center_point), 2))).add_to(map)

folium.PolyLine(locations=[coordinate[i], center_point],weight=2, color = 'blue').add_to(map)
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SUAE2E 5B 9P 712 Ml 2 2EH S ARSI Ml 22 AE =

— =1

cluster = pd.read_csv("data/cluster SZHA|E ZHZ S .csv", sep=",")
distance = []
for i in range(len(cluster)):
d = haversine(center_point, (cluster["0"][i], cluster["1"][1]))
distance.append(d)
s_distance= pd.Series(distance, name="distance")
cluster_distance=pd.concat([cluster, s_distance], axis=1)
cluster_distance2 = cluster_distance.sort_values(by="distance").reset_index(drop=True)
for 1 in range(3):

print("(}BIMZ 7k FHXY: {3, Ael {km".format(i+1, (cluster_distance2["e"][i], cluster_distance2["1"][i]),

cluster_distance2["distance"][1i]))

map=folium.Map(location=[center_point[@], center_point[1]], zoom_start=12)

folium.Marker([center_point[@], center_point[1]], popup="57l Z|7", icon=folium.Icon(color="blue")).add_to(map)
#folium.CircleMarker([center_point[@], center_point[1]], radius=5@, color="skyblue"”, fill_color="skyblue").add_to(map)

for i in range(3):

folium.Marker([cluster_distance2["8"][i], cluster_distance2["1"][i]], popup="FTZ|9 {}".format(i+l),

icon=folium.Icon(color="red")).add_to(map)

folium.Circle([cluster_distance2["@"][i], cluster_distance2["1"][i]], radius=508, color="skyblue",

fill_color="skyblue").add_to(map)
for i in range(len(coordinate)):
folium.Marker([latitude[i], longitude[i]], popup="Z=ZX|E {}".format(i)).add_to(map)
for j in range(3):

folium.PolyLine(locations=[coordinate[i], (cluster_distance2["@"][j], cluster_distance2["1"][j])],

weight=2, color = 'blue').add_to(map)
return map

= '|-h OFAXRFA |- L= |-
FHote 557t ECL
1HME PR FHEZXY: (37.53399743333333, 126.992314308555557), A2l ©.8648277565033238km
292 ZHhE FHEEY: (37.53086211818183, 126.9709413), 2| 1.2541713893905145km
M E JHIFE FHEZX|Y: (37.53634404848484, 127.60858801515152), A2l 1.6101000305674823km
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4) LSTM 22

Y 1E8|0|E H|O|E{d|= BH-O|

Q1% 5HE U ZBAE QIHAS T
015 23
g 4.5
3= 4.3
SLHHE 4.5
S 4.4
gs4L2370 4.4
QI2IECIS 4.6
®3xg 4.3
OFAFOIOF FOl&IE 4.4
ama 45
2 PrCHS 4.5
of & u A 4.4
el el & 4.7
dE 20 4.4
Ell® el 3T 4.3
QAR R 4.4
el &0 4.5
SARIZIS & 4.5
YeIM 4.3

et MZ2 71 HIo[H =Y S T

—_

14

A BH 2
NMESEA ZET Y (37.5182046, 127.01 L
MNESEA 27 ¥ (37.5035911, 127.02 27
MESEA 27 & (37.5033264, 127.02 27
NESEA 2+ & (37.5061534, 127.02 &7
NESEA ET Y (37.5088173, 127.02 27
MESEA ET Y (37.5176433, 127.02 27
MESEA ST ¥ (37.5174493, 127.02 L7
NESEA £+ & (37.5186497, 127.02 &7
NESEA T ¥ (37.5190760, 127.02 2
MESEA YT Y (37.5184448, 127.02 Y7
MESEA =7 & (37.5188793, 127.02 &3
MESEA 27 ¥ (37.5190821, 127.02 ¥
NESEA T & (37.5197161, 127,02 ¥
MESRA T & (37.5201201, 127.02 &7
MESEA $=7 ¥ (37.520621, 127.022 Y7
MESEA 23 & (37.56201873, 127.02 &7
MESEA 27 A (37.5207118999999! 2
MEBSEA T ¥ (37.48552168999999 A7

37.5182046
37.5035911
37.5033264
37.5061534
37.5088173
37.5176433
37.5174493
37.5186497
37.5190769
37.5184448
37.5188793
37.5190821
37.5197151
37.5201201

37.520621
37.56201873
37.5207119
37.4855219

127.019356
127.0269451
127.0294865
127.0258181
127.0234738

127.021214
127.0213987
127.0242496
127.0247078
127.0214852

127.021733
127.0201081
127.0210286
127.0211953
127.0225949
127.0201706
127.0219296
127.0353536

Cluster
[0]
[0]
[0]
[0]
[0]
10]
[0]
[0]
[0]
[0]
10]
[0]
[0]
[0]
0]
[0]
[0]
(1]

3.47
3.58
3.8

3.53
3.32
3.33
3.53
3.17
3.2
3.4
3.9
3.4
3.4
3.6
3.42
38
3.39



#2 cluster L S&4E HA/
places = pd.read_csu{"data!””‘i“F OHH2|AE2.csv", sep=",")
color_list = ['green’, 'purple', 'orange']
for i in range(3):
restaurants = pd.DataFrame(columns=places.columns)

for j in range(len(places)):
if idx[i] in ast.literal_eval(places['Cluster'][j]):
restaurants = pd.concat([restaurants, places.iloc[j].to_frame().T])

1|I-| -"vll

restaurants[ ] = restaurants[" ST "].astype(float)
1] I—| P ||

hiscore=re5taurants nlargest(5, "27", keep="all").index

for k in range(len(hiscore)):
folium.Marker([places[" 7 ="][hiscore[k]], places[" &% "][hiscore[k]]],
popup=places[" 0| =" ][hiscore[k]],
icon=folium.Icon(color=color_list[i])).add_to(map)
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# CountVectorizer
count_vect = CountVectorizer(min_df=0, ngram_range=(1,2))

menu_mat = count_vect.fit_transform(cluster_in_store["T = Olw"]) o
v
w» sruLEd ) L
print(menu_mat.shape) ' 2 N
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