TIOJIATOK A

I'padiunmii matepian arecramiitHoi poOoTH
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XAPKIBCBKWIH HAIIIOHAJIBHUI YHIBEPCUTET PAJIIOEJIEKTPOHIKH
Kadeapa EOM

Texuonorist (piIbTpaLil KOHTEKCTHO-BOYI0BAHOT peKiaMH
B BIJICOKOHTEHT

Arecraniiina pobora
Hpyruii (MarictrepcbKuii) piBeHb

ArTop: Kepisank:
Pynenko H.B., [Tpody. Pyban 1.B.
Crt. rp. KCMam-19-1

Xapris 2020

Merta 1 3ama41 poooTH

Meroro arecraniiinoi poboTH € pospodka DpaviepHOIO POSINHPeHHA 3 DVHKIIEKH IHICICKTVAILHOIO

(hiTETPa perIaMHEX GparMeHTIE B POIHEAX EileoxocTHHTY YouTube.

Y xo1i BHKOHAHHA aTecTamiHOT poOOTH OVIH EHPINICHH] TAK] 3AETAHHA

* EMEYEHHA ICHVIOWHX METONIE hiTETpamii peEIaMH B BiIE0:

* pozpo0Ka CHCTEMH AT PYHHOT pOMITKH PEKTAMH ¥ BiISODOIHKAX 2 METOK HAKOMHICHHA
HABTANEHOI EHOIPKH;

* 210paHHA HAEYATEHOI EHDIPKH 24 JONOMOTOK POZPOOIEHOT CHCTEMH;

* po3pO0OKA Ta HABTAHHEA MOIET] PO3MI3HABAHEA PEKIAMHHX ECTABOK B ELISODOIHE;

* poszpobka Ta nporecTyBaEHa REST API momyna duaerpami permans;

* po3po0Ka MacIOTabOEAHOI CePECPHOT 9aCTHEH ITd 00poOKH 3anHTIE Opay3epHOro posIHPCHES;

* pozpobKa pOIMIHpeHHT 4714 Dpayzepa.
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3araibHa apXITEKTypa CUCTEMU
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Jliarpama KOMIIOHEHTIB CUCTEMH JIJIsl
HAKOTMYEHHS HaBYAJIbHOT BUOIPKHU
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1

Jiarpana MATEHCCTL KOPHCTYEAMA B CHOTeMI UTA HAROMHYSHHE HABMAThHO] BROIpHEE
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dl

L e T | B
Database
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Jliarpama mismpHOCcTi REST-cepBepa
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JHiarpama aisyibHOCT1 Opay3epHOIro PO3IIUPEHHS

BLTECEHIEY JHE KIGICY
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BuCHOBOK

MeTa manol podoTH nondrana B pospodin posmmperHd oA Opayaepa Google Chrome 3 dvakmiero
IHTETEKTYATBHOTO (PMUIETPYBAHHA PerIaMHI GparMenTie B pomikax pideoxocTnHry YouTube. Meta
Oy/1a QOCATHYTA, B XO1 AOCATHEHHA 1161 MeTH GV BIPIIIeH] HACTYIIHI 3ABTAHHL

- BHEHEH! [CHYRMI MeTOI (iIsTpanil pekIaMi B piieo:

- pospodleHa cHCTeMa MM PyuHO! POSMITEN PERIaMH Y ELISOPOTHEAX 3 METOH HAKOMIMEHHT
HABYATEHOT BHOIPKIL;

- 3I0pAHA HARIATEHA BIOIPKA 3A JOTOMOTOR po3pobierol cHeTeMI:

- po3podIeHa | HABMEHA MOIeTh PO3IIIHABAHHA PEETAMHIIX ECTABOK B BLISOPOIIIE,

- poapoinennii i npotectopannii REST APl momyna dinsrpari pexian;

- pospodneHs MaACIITADOBAHA CEPEEPHA 9ACTIHA AT8 00POOKH 3AIHTIE Opay3epHONO POIMIHPEHHS;

- Po3potIeHo POSIIHpPEHHd 114 Opay3sepa,
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JIOJIATOK B

[Ipuknan pobOTH 3 MPOrpaMHUM KOMILJIEKCOM

Posrnsaemo po6oTy 3 mporpaMHHM KOMIUIEKCOM Ha Mpukiaai. Mera

IPOEKTY:

poO3poOMTH  pO3MHUpPEHHS BeO-Opay3epa IS  BHUSBICHHSA Ta

aBTOMaTUYHOIO MPOMYCKY peKiIaMu y Bieopoinkax YouTube, siki BcTaBisie

oJsiorep Ha

eTari peaaryBaHHs BiI€O.

AdMark — BeO-momaTOK s PO3MITKH peKIIaMd y BifAeo s 300py

HaB4YaJIbHUX JaHHX.

impo
impo
from
from

from

from
from
from
from

rt os

rt json

collections import defaultdict
argparse import ArgumentParser

sklearn.model selection import StratifiedKFold

AdDetectorModel.models import BuzzwordsCBBasedModel
AdDetectorModel.utils.evaluation import evaluate
AdDetectorModel.utils.youtube import YouTubeDownloader
AdDetectorUtils.paths import *

def main() :

file with

help="numb

arg parser = ArgumentParser ()

arg parser.add argument ('--markups-file', type=str, help='path to
markups')

arg parser.add argument ('--cv-splits', type=int, default=4,
er of splits in CV'")

args = arg _parser.parse_args ()

if not args.markups file:
print ('Please specify --markups-file')

return
if not os.path.exists(args.markups file):
print ('Markups file does not exists.', args.markups file)
return
with open(args.markups file, 'r') as mf:
markups = json.load (mf)
video ids = list (markups.keys())

ytdl = YouTubeDownloader ()
for i, video id in enumerate(video ids):

print ('Preparing video {} ({}/{})"'.format (video id, i+1,
len(video ids)))
ytdl.load all(video_ id)
video ids = list(filter (lambda video id: subs exists(video id) and
video exists(video id), video_ ids))
print ('Total videos: ', len(video_ ids))
has ads = [len(markups[video id]) > 0 for video id in video_ ids]
cv = StratifiedKFold(n_splits=args.cv_splits, shuffle=True,

random_sta

te=0)

avg metrics = defaultdict (lambda: 0)
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for split id, split in enumerate(cv.split(video ids, has_ads)):
train idx, test idx split
print ('Cross-validation split #', split id + 1)
train ids [video ids[idx] for idx in train idx]
test ids [video ids[idx] for idx in test idx]
train markups={video id:markups[video id]forvideo id in

train ids}
in

for

test markups = ({video id: markups[video id] video id

test ids}

model BuzzwordsCBBasedModel ()
model.train(train markups)
metrics evaluate (model, test markups)
for metric, value in metrics.items():
avg _metrics[metric] += value
print (avg metrics)
metric in avg metrics.keys():
avg metrics[metric] /= args.cv_splits
print ('{}: {:.3f}'.format (metric, avg metrics[metric]))

for

if name ==
main ()

main

AdDetectorModel — cxiagaerscs 3 OCHOBHOI JIOTIKM I BUSBJIICHHSA

peKIaMu.

import os

import numpy as np

from gensim.models.doc2vec import Doc2Vec, TaggedDocument

from keras.layers import Dense, LSTM, TimeDistributed, Bidirectional
from keras.models import Sequential, model from json

from AdDetectorModel.models import BaseAdDetectorModel

from AdDetectorModel.
from AdDetectorModel.
from AdDetectorModel.

utils.scenes import SceneDetectionManager
utils.subtitles import Subtitles
utils.texts import

preprocess russian text with morph
from AdDetectorModel.utils.youtube import VideoInfo

class D2VLSTMBasedModel (BaseAdDetectorModel) :
def init (self):

super (). init ()

self.sdm
save_scenes=True)
self.vectorizer
self.subs part len
self.subs classifier
self. fitted False
self.window 3

SceneDetectionManager (detector type='content',
threshold=20,

None
10

= None

def save(self, path):
if not self. fitted:
raise Exception("Model is not fitted yet. Fit model before
saving.")
if os.path.exists(path) and not os.path.isdir (path):
raise Exception ("Path for saving should be directory.")

if not os.path.exists (path):
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os.mkdir (path)
with open(os.path.join(path, 'lstm.json'), "w") as f:
f.write(self.subs classifier.to json())
self.subs classifier.save weights (os.path.join (path,
'lstm.weights'))

def load(self, path):
with open(os.path.join(path, 'lstm.json'), "w") as f:
self.subs classifier = model from json(f.read())
self.subs classifier.load weights (os.path.join (path,
'lstm.weights'))
self. fitted = True

def find ads(self, video ids):
if not isinstance(video ids, list):
video ids = [video ids]
result = []

for video_id in video ids:
info = VideoInfo(video id)
subs=Subtitles(video id, preprocess russian text with morph)

scenes = self.sdm.detect scenes(video_ id)
r =0
xs = []
segments = []
for 1 in range(len(scenes)):
while r + 1 < len (scenes) and scenes[r] [1] -
scenes[1] [0] < self.subs part len:
r += 1
words = list(map(str.strip, subs.fulltext(scenes[l][0],
scenes|[r][1l]).split()))
x = list(self.vectorizer.infer vector (words))

x.append ( (scenes[1] [0]+scenes[r][1])/2/info.duration)
xs.append (x)
segments.append((scenes[1][0], scenes[r][1l]))

segments=[(0,0)]* (self.window//2)+segments+[ (0,0)]*
(self.window // 2)

features = len(xs[0])

xs = [[0]*features]* (self.window // 2) + xs + [[0] *
features] * (self.window // 2)

X =[]

for 1 in range(self.window // 2, len(xs) - self.window //

2):
X.append(xs[i - self.window // 2: i + self.window // 2 + 11)

X = np.array (X)

Y = self.subs classifier.predict(X) > 0.5

ads = []

for i in range(self.window // 2, len(X) - self.window // 2):
cnt = 0
for d in range(-(self.window // 2), self.window // 2 + 1):

cnt += Y[1i + d][self.window // 2 - d][0]
if cnt > self.window // 2:
ads.append (segments[i])

merged _ads = []
for ad in ads:
if len(merged ads) == 0 or ad[0] - merged ads[-1][1] > 10:
merged ads.append (ad)
else:
merged ads.append( (merged ads.pop () [0], ad[1l]))
result.append (merged ads)

return result if len(result) > 1 else result[0]
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def train(self, markups):
video ids = list (markups.keys())
print ('start model training')
tagged data = []
subs parts = []

Ys = []

ps = []

for idx, video_id in enumerate(video_ ids):

print ('\rprocessing video {} ({}/{})'.format(video id, idx + 1,

len(video ids)), end='"")
subs=Subtitles(video id, preprocess russian text with morph)

scenes = self.sdm.detect scenes(video id)
r =0
sp = []
ys = []
p = [I
info = VideoInfo(video_ id)
for 1 in range(len(scenes)):

while r + 1 < len (scenes) and scenes[r] [1] -

scenes[1] [0] < self.subs part len:
r += 1
seg = (scenes[1l][0], scenes[r][1l])
words = list(map(str.strip, subs.fulltext(scenes[l][0],

scenes[r][1]) .split()))
sp.append (words)
tagged data.append(TaggedDocument (words=words,
tags=[str(len(tagged data))]))
p.append((seg[0] + seg[l]) / 2 / info.duration)
if self. inside ad(seg, markups[video id]):
ys.append (1)
elif self. intersect ad(seg, markups|[video id]):
ys.append (0.5)
else:
ys.append (0)
subs parts.append(sp)
Ys.append (ys)
ps.append (p)
self.vectorizer = Doc2Vec(size=50, alpha=0.025, dm=0)
self.vectorizer.build vocab (tagged data)
self.vectorizer.train(tagged data,
total examples=self.vectorizer.corpus count, epochs=500)

X = ]
Y = []
for idx, video id in enumerate(video ids):
print ('\rprocessing video {} ({}/{})'.format(video id, idx +

1, len(video_ids)), end='")
xs=[self.vectorizer.infer vector (words)for words in
subs parts[idx]]

xs = list(np.hstack((xs, np.reshape(ps[idx], (len(ps[idx]),
1)))) .tolist ())

ys = Ys[idx]

features = len(xs[0])

xs = [[0] * features] * (self.window // 2) + xs + [[0] *

features] * (self.window // 2)
ys =[0] * (self.window // 2) + ys + [0] * (self.window // 2)
for i in range(self.window//2, len(xs) - self.window // 2):
X.append (xs[i - self.window//2:i+self.window // 2 + 11)
Y.append(ys[i-self.window//2:1 + self.window // 2 + 11)

X = np.array (X)

Y = np.array(Y)

Y Y.reshape ((Y.shape[0], Y.shapel[l], 1))
print (X.shape, Y.shape)
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model = Sequential ()
model.add (Bidirectional (LSTM (100, return_ sequences=True),

input shape=(self.window, X.shape[2])))

model.add (TimeDistributed (Dense (1, activation='sigmoid')))
model.compile (optimizer="adam', loss='binary crossentropy')
np.random.seed (0)

model.fit (X, Y, batch size=len(X), shuffle=True, epochs=500)
self.subs classifier = model

self. fitted = True

@staticmethod
def inside ad(seg, ads):
for ad in ads:
if ad[0] <= seg[0] and seg[l] <= ad[l]:
return True
return False

@staticmethod
def intersect ad(seg, ads):
for ad in ads:
if seg[0] < ad[0] < seg[l] or seg[0] < ad[l] < seg[l]:
return True
return False

AdDetectorChromeExtension — posmmupenns Opay3epa st Google Chrome,

SIKC BHUMAara€ po3TalryBaHH:A OTOJIOIIEHb 13 CCpBCpa 3a  JOIIOMOI'OXO

i1eHTrudikaTopa BiJieo Ta ABTOMATUYHO MPOIYCKAE 111 YaCTUHU B1JI€O.

var
var
var
var

video = undefined;
currentVideoId = undefined;
adsList = [];

lastUrl = undefined;

const requestInterval = 10000;

setInterval (function () {

}y

if (document.URL !== lastUrl) {
lastUrl = document.URL;
processPage () ;

}

1000) ;

function processPage () {

}

console.log("process page");
video = document.getElementsByTagName ('video') [0];
if (video !== undefined) ({
processVideo () ;
video.onloadstart = processVideo;
video.ontimeupdate = trackVideoAndSkipAds;

function processVideo () {
var newVideoId = extractVideoIdFromUrl () ;
if (newVideoId === currentVideoId) return;
currentVideoId = newVideold;
adsList = [];

if (currentVideoId) {
console.log("detected page with video " + currentVideoId);
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loadAds (currentVideoId) ;

}

function trackVideoAndSkipAds () {
if (!video) return;
var currentTime = video.currentTime;
for (var i = 0; i1 < adsList.length; ++i) {
var ad = adsList[i];
var adStart = ad[0], adFinish = ad[l];
if (adStart < currentTime && currentTime < adFinish) {
console.log ("skipping ad");
video.currentTime = ad[l];

}

function loadAds (videoId) {
var xhr = new XMLHttpRequest():;
xhr.open ('GET', 'http://localhost:1234/' + videoId);

xhr.onload = function() {
if (xhr.status !== 200) {
setTimeout (loadAds.bind(this, videoId), requestlInterval);
return;
}
if (videoId !== currentVideoId) return;

var resp = JSON.parse (xhr.responseText) ;
console.log(resp)

if (respl['status'] === 'OK') {
adsList = respl'ads'];
} else if (resp['status'] === 'IN QUEUE') ({

setTimeout (loadAds.bind(this, videoId), requestlInterval);
}
}i
xhr.onerror = function () {
setTimeout (loadAds.bind(this, videoId), requestlInterval);
}i
xhr.send () ;
}
function extractVideoIdFromUrl () {
Y .

return extractUrlParams () ['v'];
}
function extractUrlParams () {
var url = document.URL;
url = url.substr(url.indexOf('?') + 1);
var args = url.split('&');
var params = {};
for (var index in args) {
var arg = args[index];
var sepldx = arg.indexOf('=");
var argName = arg.substr (0, sepldx);
var argValue = arg.substr (sepldx+l);
params [argName] = argValue;

}

return params;
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AdDetectorServer - cepep REST, skuii BiamoBigae Ha 3amuTH 3
po3UIMpeHHsT Opay3epa 1 TMepeBOAUTh 3alUTH IMpalliBHUKaAM Yepe3 4epry
MTOBIJOMJICHD.

CepBep aerexktopa pekiamu. REST-cepBep BiAnoBijae Ha 3amuTH IIOJ0
BUSIBIICHHS pekyiamu y Bizeo YouTube.

Kpoxu s 3amycky:

- BcTaHOBITH RabbitMQ;

- BCTaHOBITH MongoDB;

- BKaXIiTh napameTpu miakiarodeHHs 1y RabbitMQ ta MongoDB (npuxiian
KoH(DirypaitiitHoro ¢airy Mo>kHa 3HAaUTH Y KOPEHEB1M YaCTHHI CXOBUIIIA);

- BcTaHOBITH 3MiHHY cepenoBuiia CONFIG PATH 3 abcontoTHUM IUISIXOM
1o (aitiny koHbIrypariii,

- BCTaHOBITH BUMOTH 3a JJOIOMOTO¥0 pip install -r requirements.txt.

from flask import Flask, Jjsonify

from flask cors import CORS

from pika import BlockingConnection, ConnectionParameters
from pymongo import MongoClient

from AdDetectorUtils.config import config

app = Flask(_ name )

CORS (app)

print ('Connecting to RabbitMQ...', end='")

gueue_conn = BlockingConnection (ConnectionParameters (
host=config.get ('rabbitmg', 'Host') or 'localhost',
port=config.get ('rabbitmg', 'Port') or 5672))

channel = queue conn.channel ()

channel.queue declare ("queries")

print ('OK")

print ('Connecting to MongoDB...', end='")

mongo_host = config.get('mongo', 'Host') or 'localhost'

mongo_port = int (config.get ('mongo', 'Port')) or 27017

mongo_db name = config.get ('mongo', 'Database') or 'addetector'

mongo_query results = MongoClient (mongo host, mongo port)\
.get database (mongo_db name) \
.get _collection('query results')

print ('OK")

@app.route ('/<video id>")
def get ads(video_id):

obj = mongo query results.find one ({'videoId': video id})
if obj is None:
obj = {'videoId': video_id, 'status': 'IN QUEUE'}

mongo_query results.insert one (obj)
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channel.basic_publish (exchange="'",
routing key='queries',
body=video id)

result = {'videoId': video id, 'status': 'IN QUEUE'}
else:
result = {'videoId': video id, 'status': obj['status']}
if 'ads' in obj:
result['ads'] = obj['ads']

print (result)
return Jsonify(result)

app.run(port=1234)

AdDetectorWorker - 00poOHHK 3amuTiB, BiH OTPUMY€ 3allUTH BiJl cepBepa
Yyepe3 4Yepry IMOBiIOMJICHb, BUKOPHCTOBYE MOJEINb U BUSBICHHS OTOJIONICHB i

30epirae pe3yiabTaTy B 0a3i JaHUX.

from argparse import ArgumentParser

from pika import BlockingConnection, ConnectionParameters
from pymongo import MongoClient

from AdDetectorModel.models import BuzzwordsBasedModel

from AdDetectorModel.utils.youtube import YouTubeDownloader
from AdDetectorUtils.config import config

from AdDetectorUtils.paths import subs exists, video exists

print ('Connecting to MongoDB...', end='")

mongo_host = config.get('mongo', 'Host') or 'localhost'
mongo_port = int (config.get ('mongo', 'Port')) or 27017
mongo_db name = config.get('mongo', 'Database') or 'addetector'

mongo_query results = MongoClient (mongo host, mongo port)\
.get database (mongo_db name) \
.get collection('query results')

print ('OK")

model = BuzzwordsBasedModel ()

def process_query(ch, method, properties, video id):
video id = video id.decode (encoding='utf-8")
print ('Processing video {}'.format (video id))

ytdl YouTubeDownloader ()
info = ytdl.load info(video_ id)
result = {'videoId': video id}
if info['is live']:
result['status'] = 'LIVE'
else:
ytdl.load subtitles(video id)
if not subs exists(video_ id):
result['status'] = 'NO_SUBS'
else:
ytdl.load video (video_ id)
if not video exists(video id):
result['status'] = 'NO VIDEOQO'
else:
ads = model.find ads(video_ id)



result['status'] = 'OK'
result['ads'] = ads
print (result)
mongo_query results.update one ({'videoId': video id},
result})
ch.basic ack(delivery tag=method.delivery tag)
print ('Finished {}'.format (video id))
def main () :
arg parser = ArgumentParser ()
arg parser.add argument ('--model-path', type=str)
args = arg parser.parse_args ()
print ('Loading model...', end="'")
#model.load(args.model_path)
print ('OK")
print ('Connecting to RabbitMQ...', end='")
gueue_conn = BlockingConnection (ConnectionParameters (
host=config.get ('rabbitmg', 'Host') or 'localhost',
port=config.get ('rabbitmg', 'Port') or 5672))
channel = queue conn.channel ()

channel.queue declare("queries")

channel.basic_consume (queue='queries',
on_message callback=process query)

print ('OK")

channel.start consuming/()

if name == " main ":
main ()
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