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Asinma, bir otomobil motor sisteminde olumsuz kosullari baglatma egilimindedir. Piston, bir motordaki
siddetli termal gerilimlere dayanan énemli bir motor bilesenidir. Cevresel rahatsizlik olusturan hurda

Anahtar Kelimeler pistonlar geri dénusturilecek. 1,15 pg / m olarak belirlenen pistonlarin asinma oraninin azaltilmis bir
Asinma Orani; degerinin, optimum galisma kosulu igin gerekli olan toklugu ve sertligi koruyan gelismis bir mikro yapiya
Mikroyapi; mikrograf,  sahip oldugu fark edilmistir. 6.04 pg / m'lik yiiksek asinma hizi degeri, daha az belirgin igne seklinde
a-aliminyum. otektik silikon pargaciklar Greten pistonlarin mikrografini vermistir. Hurda jeneratér pistonlarindan
Uretilen aliminyum alagimli dokiim pistonun mikrograflari. Sonuglar piston alasiminin yapisal matrisinin
arka planinda birincil a-aluminyum pargaciklarini géstermektedir. Ayrica, otektik silikon partikillerine

yakin igne seklindeki partikillerin ithal edilen piston alagimlarinin mikroyapisinda dagildigi fark edilir.

Effect on Wear of the Microstructure of Recycled Al =Si Pistons

Summary

Wear has a tendency of initiating adverse conditions in an automobile engine system. The piston is an
important engine component which withstands severe thermal stresses in an engine. Scrap pistons

Keywords which constitute environmental nuisance will be recycled. A reduced value of wear rate of the pistons
Wear rate; determined to be 1.15ug/m was noticed to have an improved microstructure which retains toughness
Microstructure; and hardness required for optimal working condition. While wear rate high value of 6.04pug/m yielded
micrograph ; a- micrograph of pistons which produced less pronounced needle shaped eutectic silicon paricles. The
aluminium. micrographs of the aluminium alloy cast piston produced from scraps generator pistons. The result

shows primary a-aluminium particles at the background of the structural matrix of the piston alloy.
Also, needle shaped near eutectic silicon particles are noticed to be dispersed in the microstructure of
the imported piston alloys.

© Afyon Kocatepe Universitesi

1. Introduction forth great resistance to abrasive and sliding wear

Wear is a major challenge in the automobile it will be important to have engine components

industry and its direct cost is estimated to be produced in aluminium-silicon alloys (Hassan et al,

between 1 and 4% of the gross national product ( 2011). So much effort and techniques has been

Agarwal, Parnaik and Sharma, 2013). Its effect can expended to manufacture more durable materials

. . . . to reduce the effect of wear on tools and
initiate adverse conditions in an automobile engine

syste (Ameen, Hassan and Mubarak, 2011). To put engineering components.

45



Effect on Wear of the Microstructure of Recycled Al =Si Pistons, Aliemeke et all.

Aluminium silicon alloys are reputed for great
advantages like corrosion resistance, high thermal
conductivity, good weldability and excellent
castability (Dell, 2009). For many decades, engine
pistons were manufactured from cast iron which
was used for producing other engine components
(Heuer, 2015). There is a departure in the usage of
cast iron because of the improved mechanical
in modern

properties of aluminium inherent

engineering (Yang, 2003).

Presently, automobile engine pistons are
mostly manufactured from aluminium silicon
alloys. In the recent past Yamaha generator piston
had been produced using a Silumin aluminium alloy
material which is chosen on the basis of high
fatigue strength, high wear resistance and
hardness (Ebhota et al,, 2015). Silumin is usually a
term used in most countries for alloys based on Al-
Si system. It is a series of lightweight, high-strength
aluminium alloys with a silicon content within the
range of 3-50%. Some of these aluminium alloys
are casting ones which could be produced by rapid
solidification processes and powder metallurgy.
Putting into perspective the Aluminium Association
designation system silumins are corresponding to
alloys of two systems:which are 3xxx aluminium-
silicon alloys containing magnesium and copper,
and 4xxx-Binary aluminium-silicon alloys.One of
the greatest advantages of silumin is its resistance
to corrosion which makes it very applicable in
humid environments(Vengatesvaran et al, 2018).
The relevance of silicon and copper elements in
eutectic aluminium alloys have been adjudged to
be satisfactory in improving mechanical properties

(Kumar and Grewal, 2013.

The microstructure of metallic material has the
tendency of influencing physical properties such as
toughness, strength, ductility, hardness, corrosion
resistance and wear resistance( Manchanda, and
2005). In addition,
properties of aluminuim alloy such as strength

Narang, the mechanical

formability, ductility, fatigue strength and surface

hardness, amongst others enhances its

performance in service. Studies have also shown

that failure of aluminium can result from

production methods, use of substandard material,
poor design, manufacturing errors due to poor
machining, or failure from a phenomenon called
fatigue (Ajayi, 2013).

A microstrutural examination of wear rate of LM13
using centrifugal casting process was carried out by
(Patel,2014). The study reveals that the silicon
promotes fluidity during melting, enhances
properties (tensile strength and

hardness) and offer resistance to wear. The

mechanical

microstructural characterization of LM13 cast alloy
showed presence of rod like shaped structure
dispersed within the medium which accounts for
toughness of the alloy (Kayser and Svendsen
,2008). The machined samples of the LM13 were
tested for tensile strength, hardness, and wear
rate. The result showed that the tensile strength,
hardness and wear resistance of the LM13 cast
alloy increase with silicon. The optimal mechanical
properties and wear resistance occurred at 7000C
and 1050

pouring temperature rom mould

rotation.

Xi et al. (2020) investigated The microstructure
evolution and tribological property of SLM-
processed AlSi10Mg/TiB2 composites. The result
showed that Al-based composites with high
manufacturing quality and uniform dispersion of
TiB2 particles were dispersed throughout the
structural matrix. Also, the composites showed
high microhardness of 126 HV0.2 and wear rate of
5.2 x 10-4 mm3N-1m-1. The aim of this study is to
investigate the microstructure and wear behavior
of aluminum silicon alloy piston.

2. Material ve Metod

Optical metallurgical microscope of model L2003A
having magnification strength of 400X shown in
Fig.1 was employed to conduct microstructural
analysis on the specimen obtained from the ingot.
The specimens were dimensioned 16mm in
diameter and 10mm in depth . The specimens were
polished with various grade of emery clothe of P-
60,P-120,P-220,P-400,P-800 and P-1200.A dry
rough and fine polishing operation was carried out
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using serium oxide. The etching operation was
conducted by immersion and swabbing on each
specimen for about 30 seconds using the Keller’s
reagent which constitutes 1% hydrofluoric acid,
1.5% hydrochloric acid, 2.5% trioxonitrate (v) acid
and 95% distilled water (Kayser and Svendsen,
2009). The etchant was rinsed off the specimen
properly with water and air blower was used to dry
it properly before been introduced into the stage
of the optical microscope
magnification knob was adjusted to select a proper
focal length between the workpiece and the
maghnification  lens  (Kayser, 2009). The
microstructure of the samples was viewed on the

machine. The

pc screen via connected to the optical microscope.

Fig. 1: Optical Metallurgical Microscope

2.1 Wear Measurement

The wear measurement experiment was
performed on the pin on disc machine. The pin on
disc machine employs three important parameters
during wear test experimentation. The parameters

are sliding distance, sliding speed and load.

The specimens from the ingots of cast aluminium
alloy prepared in the form of a cylindrical pin with
dimension 10.0mm diameter and 20.0mm length.
These specimens were utilized as test samples for
the experiment. The pin on disc wear machine is
made up of steel disc of about 90mm in diameter
and a thickness of 10mm.The cylindrical pins and
the disc were thoroughly cleaned with water and
dried with acetone before the commencement of
the test. The steel disc was fixed on a rotating shaft

which is connected to the shaft of an electric motor
by means of belt and pulley. The test piece was
weighed before the commencement of the
experiment and properly positioned in the
specimen holder of the machine. The positioned
specimen is brought in contact to the flat surface
disc. The machine is switched on and the shaft is
made to rotate for about 50 minutes. In this
50N was used. The sliding
speed of the cylindrical pin and disc was
maintained at 900 revolutions per minute. The

experiment load of

weight of the specimen was taken using a weighing
balance and the difference or loss in weight was
recorded. The specimen test was repeated so as to
bring about accuracy of test values gotten. The
average weight loss was recorded (M;-M,). Wear
rate values were determined by equation (1

M, — M,

Wear rate, Wy = SwRN -t (D
w

where sliding distance=2nRN,t, R=track radius, t=
time taken, N,=sliding speed, M;= mass of
specimen before wear experiment and M,= mass of

specimen after the wear experiment

Table 1: Chemical composition of Piston alloys

Element Cast Commercial available
piston(%) piston(%)
Si 10.442 10.800
Mg 0.802 0.804
Al 78.984 83.048
Ti 0.930 1.022
Cr 0.009 0.018
Mn 0.671 0.765
Fe 1.888 1.262
Ni 1.004 1.012
Cu 2.538 2.600
Zn 1.782 1.785
Sr 0.800 0.824
Pb 0.173 0.222
Sn 0.027 0.030
Sb 0.022 0.106

The result from the test shows that the

constituents of the local cast piston alloy and the
commercially available piston are similar to LM 2
alloy. The local piston showed that its silicon and
10.44% and 79%

aluminium content are
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respectively while that of the imported piston is
approximately 10.84% and 83%. Some aluminium
was lost as result of formation of Theta precipitate
and metal evaporation. It is apparent from the test
result that the developed piston is near eutectic.

3.2 Wear Rate Test Result

The wear rate test was carried out at the Material
Science and Material Engineering Department,
Obafemi Awolowo University, lle-Ife, Nigeria. The
wear test was conducted on a Pin-on-disc machine
by keeping normal load of 50N and sliding speed of
900rpm constant. The sliding distance of the

specimens were varied and mass loss recorded.

The test values are shown in Table 2.

Table 2: Wear Test Values

Experiment ~ Random Initial Final Mass Track Sliding Wear rate
No order of mass(g) mass(g) loss (mg) diameter(mm) distance(m) (ug/m)
exp.
1 4 23.011 22.997 13.67 16.00 2262.20 6.04
2 2 22.010 21.998 11.31 15.00 212091 5.33
3 5 22.005 21.996 8.53 14.00 1979.50 4.32
4 7 20.004 19.997 7.38 13.50 1908.82 3.90
5 9 21.001 20.993 6.13 13.00 1838.11 3.34
6 1 21.003 20.998 5.03 12.50 1767.38 2.85
7 3 23.002 22.998 3.50 12.00 1696.71 2.06
8 6 22.002 21.999 2.55 11.00 1555.30 1.64
9 8 20.360 20.358 1.63 10.00 1413.91 1.15
The mathematical model obtained by the 3.3 Significance Test for the Wear Rate, W;

multilinear regression method using Minitab17 for
the wear rate, Wy in terms of pouring temperature
A, vibration frequency B, vibration time C and
runner size D is given as

Wy =57.29 — 0.072134 — 0.03083B — 0.00922C

—0.000742D 2

Mathematical Model

A statistical test of for the
mathematical model developed for wear rate by
the multiple linear regression was carried out to

ascertain the relevance of the relationship between

significance

the response variable, Wy and regressors, A, B, C
and D. The test for significance of the wear rate
regression model is shown in Table 3 and the
probability plot is shown in Fig.2.

Table 3: Result for Significance Test for Wear Rate

Term Coef SE Coef T-value P-value
Constant 57.290 56.88 0.000
A -0.07213 0.00138 -52.27 0.000
B -0.030830 0.00172 -17.93 0.000
C -0.009220 0.00229 -4.02 0.016
D -0.000742 0.00022 -3.34 0.029

Percent
0
0

o2 S

0050 TOTS

Fig 2: Normal Probability Plot for Wear Test Data
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The Normality probability plot shown in Fig. 2
portrays that the residuals lie close to the ideal
normal distribution diagonal line which interprets
that the data are normally distributed. Also, the
Anderson-Daling value and p-value which are 0.150
and 0.938 respectively indicate that there is
insufficient evidence for any deviation and as such
the normality condition have been satisfied.

g)

3.4 Microstructural Result

The microstructure experiment was conducted for
the melted aluminium alloy scrap pistons. The
microstructural images of the cast aluminium
silicon piston alloys from each experiment are
shown in Fig. 3.

Fig. 3: (a-i) Micrograph of Cast Al-Si Piston Alloy obtained from melted scrap pistons from Taguchi Design Experiments

(1-9) taken on magnification of 400X

The micrographs of the nine specimens show a
basic microstructure which consist of primary a-
aluminium having even distribution of eutectic
silicon grains and intermetallic particles dispersed
within the structural matrix. It is noticed that the
micrograph of Fig. 3. (a-d) had predominately
primary o-aluminium within the matrix. The

microstructural view of Fig. 3(g,h and i) showed
less pronounced presence of lamellar shaped
eutectic silicon in the structure which accounts for
toughness of aluminium alloy. The spikes are
known to have been made less pronounced

because of the action of wear before the metallic
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piston recycling. Also the micrographs of
commercially available pistons are shown in Fig.4.

b)
Fig. 4: Micrograph (400X) of Commercially available Yamaha Generator Pistons ( a-e)

The micrograph of the pistons in Figs. 4 (a, b, ¢, d
and e) show that the primary B- aluminium
particles are embedded in the structure of the
aluminium alloy with uniform distribution of the
intermetallic particles. The micrograph in Fig. 4 (c)
shows globular near eutectic silicon contained in
the structural matrix. Also a needle shaped near
eutectic silicon particles are noticed to be present
in the microstructure shown in Fig. 4(a, b, and d).
The micrograph represented by Fig. 4 (e) depicts
uniform distribution of long rod shaped eutectic
silicon within the aluminium alloy.

4. Conclusion

The study showed that the higher the rate of wear
of the piston the less pronounced the lamellar
shaped spikes which accounts for the toughness of
aluminum alloy. Also, the low wear rate of the
piston gives rise to needle shaped eutectic silicon
which connotes improved mechanical properties.
The eutectic silicon particles also boosted the wear
resistance strength of the pistons as seen from the

chemical composition of the aluminium alloy. The
aluminium metal from the melted scrap pistons
was 78.98% while that of the commercially
available piston was 83.334%. This occurrence is
similar to the findings of Ozioko(2012) in the study
of recycling motorcycle piston scraps. Also, the
result is similar to that obtained by Mbuya (2010)
in which the chemical composition of the melted
scrap piston and commercially available pistons
yielded little variation among the aluminium and
the alloying elements. The result obtained in this
study is similar to Kumar et al. (2020) in which the
microstructure, mechanical and wear behavior
under dry sliding of Silumin with particulate-
reinforced Sic and TiB2 Metal matrix developed by
stir casting showed excellent mechanical properties
for AA6061.
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0z
Web ortami bilginin dogdugu, yayildigi ve yasadigi bir formata sahiptir. Gln gegctikte bilgi morfolojik
olarak degisim gecirmekte ve bu degisimle birlikte avantajlar yaninda istenilen anlamli bilgiye ulasmada

zorluklar artmaktadir. Zaman, depolama, iletisim ve veri isleme maliyetleri agisindan istenilen bilgiye en
Anahtar kelimeler verimli sekilde ulagmak kritik bir gorevdir. Bunun yaninda verinin yasam sireci boyunca
kullanilabilirligini de artirabilir. Web sayfalarinin “layout” adi verilen boliimlerinin siniflandiriimasi bu
sorunlarin ¢éziimiine 6nemli katkilar saglayabilir. Ozellikle bu bélimlerdeki gereksiz icerigin bilinmesi

faydali ve anlamli bilgiye ulagmayi kolaylastirici ve maliyetleri disliriici etki saglayabilir. Bu ¢alisma

Web bilgi ¢ikarimi;
Makine 6grenmesi;
Siniflandirma; Veri
madenciligi makine 6grenmesi yontemleri ile web sayfasi bolumlerinin siniflandiriimasi sirecini iyilestirmek
amaciyla farkli algoritmalara odaklanmig ve bu algoritmalarin iyilestirici sonuglarini ortaya koymustur.
Elde edilen sonuglara gére Random Forest ve KStar algoritmalarinin sireci iyilestirici modeller oldugu
gorilmustir. Random Forest algoritmasi %98.46 dogru siniflandirma orani sunarken, KStar hiz
faktoruyle one c¢ikmistir. Calismada karar agaci ve entropi tabanl algoritmalarin basarimlari da

karsilastirilmis ve bulgular hesaplama zamanlariyla birlikte sunulmustur.

Improvingthe Information ExtractionProcessfromthe Web with Machine
Learning Methods

Summary

The web environment has a format in which information is born, propagated and lived. Information

changes morphologically day by day, and with this change, difficulties in reaching the desired
meaningful information increase as well as advantages. It is a critical task to reach the desired

Keywords information in the most efficient way in terms of time, storage, communication and data processing

Web
informationextraction;
Machine learning;
Classification; Data

costs. In addition, it can increase the availability of data throughout its life cycle. Classification of the
parts of web pages called “layout” can make important contributions to the solution of these problems.
In particular, knowing the unnecessary content in these sections can facilitate access to useful and
meaningful information and provide a cost-reducing effect. This study focuses on different algorithms in
order to improve the process of classifying web page sections with machine learning methods and
reveals the improvement results of these algorithms. According to the results, it has been seen that

mining

Random Forest and KStar algorithms have process improvement solutions. While the Random Forest
algorithm offers 98.46% correct classification rate, KStar stands out with its speed factor. In the study,
especially the performance of tree and entropy-based algorithms were compared and the findings were
presented together with the computation times.

© Afyon Kocatepe Universitesi

52



1. Girisg

Bilgisayarlar veya diger cihazlarin iletisim ortamina
dahil bilgiyi
paylasmaktir. Bu iletisimin yonu tek yonli olabildigi
gibi ¢ift yonli de olabilir. Bir web sayfasindaki

edilmesinin birincil nedeni

metin blogunu okumak tek yonli iken, bu yaziya
yorum yapmak bir anda ¢ift yonli bilgi paylasimina
neden olur. Diinyada iletisim icin kullanilan bu
araglarin gesitliligi, yetenekleri, kapasiteleri ve
iletisim-islem hizlari arttik¢a iletisim sonucu ortaya
ctkan bilgi yogunlugu da dramatik bir sekilde
artmaktadir. Bu yogunluk ulasilabilecek bilgi miktari
ve gesitliliginin artmasi anlamina gelir. Bu sonug ilk
bakista olumlu goriinse de istenilen bilgiye ulagsmak
icin cok sayida aylklama yapmaniz gerekecegi
anlamina gelir. Bu sorun yeni degildir ve en ilgili
sonuglari ortaya cikarmak icin arama motorlari
gelistirilmistir. Ancak arama motorlari da devasa
boyutlara ulasmis, web kaynaklarini elde etmede
ve onlari degerlendirmede sorunlar yasamaktadir.
Web sayfalari yalnizca gercek icerikten degil, ayni
zamanda afisler (banner), gezinme 0geleri,
reklamlar, telif hakki vb. gibi diger unsurlardan da
olusur (Wu, Liu and Fan, 2015). Web icerik ¢ikarimi
(web content extraction) istenilen bilgiye veya ona
en yakin olana ulasmanin yollarini arar. Arama
sonuglarini en ilgili ve en hizh bir sekilde ortaya
¢tkarmak igin performans artirici ¢ok sayida teknik
kullanirlar.  Veri indirgenimi, haritalama, yuksek
basarimli hesaplama, veri madenciligi ve makine
O6grenmesi (machine learning-ML) gibi ¢ok sayida
fark yaratabilecek disiplinden faydalanmaktadirlar.
Kisacasi verinin elde edilmesi, depolanmasi,
islenmesi ve sunumunda iyilestirme c¢alistirmalari

surekli yapilmaktadir.

internet ortaminda bulunan veriler metin, resim,
video, ses gibi birkag¢ farkli formatta olabilir. Bu
verilerin sunumu igin ise direkt veya dolayl olarak
dosyalar kullanilir. Veriler .html, .php, .asp vb. gibi
dosyalar igerisinde gomdili olarak bulunabilir.
Bunun yaninda veri tabanlarindan, sensorlerden vb.
elde edildikten sonra sayfaya gomilerek yine web
ortaminda sunulabilir. Cogu web sayfasi; gazete,
alisveris katalogu, basvuru formu gibi uzayip giden
bir listenin elektronik versiyonu gibidir (Duckett,
2011).

Web sayfalari layout adi verilen boélimlerden
olusur. Web o6gelerinin konumlandigi bolgelere
layout denir. Bu boélimlerin cesitliligi ve sayisi
oldukca degiskendir. Gilinimiizde web sayfasi
olusturmak icin cok sayida bicimlendirme ve web
programlama dili gelistirilmistir. Web sayfalari igin
temel bicimlendirme dili HTML (Hypertext Markup
Language)’dir. HTML ayni zamanda web sayfalari
olusturmak ve yonetmek icin temel standarttir.
Web sayfasi (HTML belgesi), digimlerin HTML
ogeleri oldugu bir aga¢ olarak temsil edilebilir
(Stépanek and Simkova, 2013). HTML igin 6zgiin
ortam disina génderim formati denebilir (Raggett,
1994). Bu formata gére metinler, resimler, tablolar,
formalar vb. igin gecgerli olan bigimlendirme
gereksinimleri  “tag” adi verilen

etiketlerle temsil edilebilir. Dahasi bu etiketler

tanimlayici

yardimiyla 6zgiin ortam disina aktarildiginda bicimi

bozulmadan tekrar bir araya getirilerek
gorintilenebilir. Temelinde ise etiketler arasinda
kurulmus hiyerarsik bir yapi vardir. Her etiket

hiyerarsik yapiya uymak zorundadir.

Verilerin bir aygittan digerine aktarildiginda yeni
konumunda nasil goriintiilenecegi ve depolanacagi
cesitlilik gosterse de anlasilirhk ve tutarlilik temel
gereksinimdir. Veriler TCP-IP (Transmission Control
Protocol and Internet Protocol) protokollerine gére
paketlere ayrilir, paketler telefon hatti {izerinden
gonderilir ve alici bilgisayar tarafindan kendi
internet yazilimi kullanilarak etiketlere gore tekrar
bir araya getirilir (Berners-Lee and Fischetti, 2000).

Bilgisayarlar icin ¢ok sayida veri kaynagini HTML
yapisinin esaslarina gére gomuli veya dogrudan
yazilarak barindiran sunucular (server) bilginin
digim noktalar olarak dustlinilebilir. Yogun bir
sekilde veri veya hizmet barindiran bu digimler
icerisinden istenilen bilgiyi tam olarak alabilmek
icin siki bir ayiklama yapmak kacinilmazdir. Bu
slire¢ sunucu icin bant genisligi, islemci ve bellek
gibi kaynaklarin tiketiminde, istemci (client) icinse
kaynak ve zaman maliyetlerini dogrudan etkiler. Bu
nedenle istenilen bilginin az kaynak ile en dogru ve
kisa sirede edilmesi amaglanmaktadir. Bunun
yaninda web sayfalarindan "yararh ve ilgili" icerigin
cikariimasi, cep telefonu ve PDA taramasi, gorme

engelliler igin konusma olusturma ve metin
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O0zetleme gibi bircok uygulamaya sahiptir (Gupta,
Kaiser, Neistadt and Grimm, 2003). Web
sayfalarinin bélimlere ayrilmasi ve giraltinin
(bilgilendirici  olmayan  boélim)  kaldiriimasi,
duyarhilik analizi, metin 6zetleme ve bilgi erisimi
isleme

gibi ¢esitli uygulamalarda o6nemli ©n

adimlarindandir (Pappas, Katsimpras and
Stamatatos, 2012).
Sonugta glnimizde web belgeleri {izerine

yerlesmis olan ve ¢ok buyik miktarda kozmiklesmis
veri barindiran web ekosistemi ortaya ¢ikmistir. Bu
kozmik veriden anlaml, ise yarar (knowledge)
sonuglarin ¢ikarilmasi icin veri madenciligi (data
mining) ve vyapay zeka (artificial intelligence)

tekniklerinin kullanilmasi kaginilmazdir.

Veri madenciligi, buyik ve karmasik veriler
icerisinden anlamli ve ise yarar bilgiyi ortaya
¢citkarmanin yontemlerini inceleyen bir disiplindir.
1990'lardan bu yana, veri madenciligi kavrami,
akademik alandan is dinyasina veya tibbi
faaliyetlere kadar pek ¢cok ortamda ortaya ¢ikmistir
(Gorunescu, 2011). Anlamli bilginin kesfinde bir
diger ilgili disiplin ise yapay zekadir. Yapay zeka
(Artificial  Intelligence-Al), 6grenme
siirecine benzer

insanin
olarak bilgisayarlarin veriden
6grenmesinin yontemlerini inceleyen bilim dahdir.
Yapay zeka disiplininin altinda yer alan makine
O0grenmesi alt alaninda denetimli (Supervised),
denetimsiz (Unsupervised) ve Yari-denetimli (semi-
supervised) 6grenme olmak Uzere g tiir 68renme
bulunmaktadir. Veri madenciligi ve yapay zeka veri
icerisinden  daha ortaya c¢ikarilmamis
ongorilemeyen bilgiler gibi ise yarar bilgiyi ortaya

once

ctkarmak icin kullanirlar. Yapay zeka sistemleri,
boyut ve karmasiklik agisindan giderek daha
yetenekli olma egilimindedir (Shuldiner, 2019).
birliktelik
iliskileri kurma gibi veriler Uzerinde c¢ok farkl
gorevleri yerine getirebilirler. Ozellikle gelecekteki

Siniflandirma, kimeleme (clustering),

veriler Uzerinde 0Ongori sunabilmesi ve faydali
orlntuler kesfedebilmesi onlari cazip kilar.

Web icerigi c¢ilkarma (web content extraction)
teknikleri iki kategoride gruplanabilir: el yapimi
kurallar ve otomatik ayiklama (Uzun, Serdar Giiner,
Kiligaslan, Yerlikaya and Agun, 2014). Ele alinan
verinin karmasik, cok boyutlu ve biyik olmasi gibi

anatomik o6zelliklerinden dolayl akilli ve otomatik
bir sistem gelistirmek oldukgca faydali ve basaril
olabilir.

Bu c¢alismanin birinci amaci yapay zeka teknikleri ile
layout-bolim siniflandirma isleminin  basarimini
artirmaktir. ikinci amaci ise algoritmalarin basarim
slreleri yaninda islem hizlarini da elde ederek
analiz etmektir. Calismanin ikinci bdliminde
dnceki calismalar 6zetlenmistir. Uglincli bélimiinde
ise makine 6grenmesi teknikleri ve degerlendirme
metrikleri hakkinda bilgi verilmistir. Dordiinci
bélimde ise bulgular sunulmus, son bélimde

sonuglar verilerek tartisiimistir.

2. Onceki Calismalar

Web sayfalarindaki gercek icerigi ayiklamak igin ¢ok
saylda akademik c¢alisma yapilmistir. Wu ve ark.
(Wu et al., 2015) vyaptiklari arastirmada web
sayfalarinin DOM (Document Object Model-Belge
Nesne Modeli) aga¢ diigiimu ozelliklerini kullanarak
birden ¢ok 06zellik elde etmisler ve bu 6zellikleri
makine Ogrenimi yobntemini ile modellemeye
cahsmislardir.

uzamsal ve

Arastirmacilar gercek icerigin
surekli bir blokta yer aldigini
gozlemlemislerdir. Gupta ve ark. (Gupta et al.,
2003) ise yine DOM agaci ile orijinal verileri
dzetlemek yerine tanimlayarak ve koruyarak igerik
cikarmaya calismislardir. Weninger ve ark. farkl bir
teknikle  HTML etiket
kullanarak cesitli web sayfalarindan icerik metni
¢ikarmak icin Etiket Oranlari (Content Extraction via

belgesinin oranlarini

Tag Ratios-CETR) adli bir yontem onermislerdir.
Uzun ve ark. (Uzun et al.,, 2014) ise yaptiklar
arastirmada yedi farkh blok Gizerinden web igerigini
otomatik olarak elde eden iCrawler adh bir akilli
tarayic gelistirmislerdir. Arastirmacilar daha sonra
topladiklari icerigi makine ogrenmesi
algoritmalarindan DecisionTable (Karar tablosu)
algoritmasi ile yilksek dogruluk orani ile
modellemeyi basarmislardir. Yang ve Song(Yang
and Song, 2010) ise heterojen yapidaki web
sayfalari ile basa c¢lkmada daha fazla
uyarlanabilirlige sahip girilti ve karakteristigi
gidermek Uzere kullanilmayan aday dagimleri
diizeltmeye dayali bir yontem Onermislerdir.

Pappas ve ark. (Pappas et al., 2012), web sayfasinin
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gorsel ve gorsel olmayan ozelliklerini hesaba katan
ve kullanici tarafindan olusturulan igerigi (Haberler,
Bloglar, Tartismalar) iceren (¢ ana sayfa
kategorisinden guriltili boélimleri kaldirabilen bir
algoritma onermislerdir. Diger yandan Bu ve ark.
(Bu, Zhang, Xia and Wang, 2014) ana metin igerigini
web sayfalarindan c¢ikarmak icin bulanik iliski
kurallari (fuzzy association rules-FAR) kavramini
kayan pencere (sliding window-SW) kavramiyla
istatistik tabanlh  bir

Uzun ve ark. (Uzun, Agun and

bltlnlestiren yaklasim
Onermislerdir.
Yerlikaya, 2013) glirGltiila icerigi ortadan kaldirmak
ve istenilen bilgiye ulasmak igin hibrit bir yontem
onermislerdir. Lin ve ark. (Lin, Sheng, Vo and Tata,
2020)FreeDOM adini verdikleri arastirmada her site
icin ornek gerektiren ve web sitelerinin gorsel
yapisi Uzerine insa edilen sezgisel igerik ¢ikarim
yontemlerin sinirliliklari oldugunu belirtmislerdir.
Arastirmacilar bu sorunu ¢6zmek icin FreeDOM’un
web sayfalarinin
birlestirerek sayfadaki her

bicim  bilgilerini
DOM digimiiniin

metin  ve

temsilini (Word embedding) 6grendigini ve bu
bilgiyi bir sinir agi ile semantik iliskiler elde etmek
icin kullandigini géstermislerdir. Ucar ve ark. (Ucar,
Uzun and Tufekci, 2016) birbirini tamamlayan iki
asamali bir algoritma o©nererek ylksek dogruluk
elde etmiglerdir.

Bu c¢alismada bu veri seti i¢in daha once
kullanilmamis olan algoritmalar ve

optimizasyon araglari kullanilmis ve basarim orani

algoritma
ayni veriyi kullanan onceki c¢alismalara gore
artinlmigtir.  Bunun yaninda model
zamanlari da ¢ikarilarak karsilastirihstir.

hesaplama

3. Materyal ve Metot

Calismada veri setinin analizi icin farkhh makine
O0grenmesi algoritmalari egitilmistir. Daha sonra,
testlerden elde kaydedilerek

edilen bulgular

degerlendirme metriklerine gore

degerlendirilmistir.
3.1 Makine Ogrenmesi Algoritma Testleri

Calismanin makine 6grenmesi algoritmalari testi
Weka (Frank et al.,, 2009) (Waikato Environment
for Knowledge Analysis) adli Waikato Universitesi
tarafindan gelistirilmis acik kaynak kodlu, Java

Weka
blinyesinde ¢ok sayida yapay zeka algoritmasini

tabanh vyazillm araciligi ile vyapilmistir.
barindirmaktadir. Package Manager sayesinde yeni

algoritma ve veri isleme araglar ylklemek
mimkundur. Veriler izerinde ¢ok sayida algoritma
denenmis ve en basarili ilk 5 algoritma (Random
Forest, Random Tree, JRIP, Bagging, KStar) tespit

edilmistir.

ilk algoritma Random Forest’tir. Random Forest
algoritmasi, hem siniflandirma hem de regresyon
gorevlerini gerceklestirebilen ¢ok yonla ve akilli bir
makine 6grenmesi yontemi olarak tanimlanabilir
(Sullivan, 2018). Random Forest algoritmasi, agag
indiksiyon algoritmasinin rastgele bir varyantindan
turetilen ve bir karar agaclari toplulugu (veya
ormani) olusturmayi igerir (Louppe, 2014). Bu karar
agaclari kullanilarak 6zellikle buyik veriler Gzerinde
etkili ¢oziimler elde edilebilir.

Agaclar, dongilstz baglh grafikler olarak tanimlanir
ve oOzellikleri grafik (graph) teorisinin temelleridir
(Drmota, 2009). Digiumler ve digiimlere komsu
olan diger digliimlerden meydana gelirler. Bu
digimlerden bir tanesi (root-r) kok digum olarak
adlandirilir. Ancak kokstiz de olabilirler. Agag
tabanl algoritmalarda agaci ters gevrilmis olarak
dusinirsek bir verinin sinift  kék dagimden
baslanarak asagl dogru her bir diigimdeki kritere
gore vyonlendirilerek bulunur. Random Tree
siniflandirict  birkag karar agacini, onyilklemeye
paralel egiten ve bagging

(torbalama) adi verilen islemle bir araya getiren

olarak ardindan

yontemler toplulugudur (Misra, Li and He, 2019).

JRIP algoritmasi Cohen(Cohen, 1995) tarafindan
gelistirilmis egitim ornekleriyle hizli 6lgeklenebilen
ve vylzbinlerce oOrnek iceren glriltali veri
kiimelerini verimli bir sekilde isleyebilen kural
tabanlh bir algoritmadir. Bu tiir algoritmalar basit

deterministik mantiksal kurallar Gretir ve tim

orneklerin mikemmel bir dogrulukla
siniflandiriilmasina izin verir (Nosofsky, Gluck,
Palmeri, Mckinley and Glauthier, 1994). Kural

tabanli bir siniflandiricinin  kurallari  bir karar
agacindan cikarilabilir (Yucalar, Ozcift, Borandag

and Kilinc, 2020).
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Bagging ensemble (birlikte) 6grenme temeline
dayali  bir algoritmadir.  Birlikte
yontemleri, tek bir karar agaci siniflandiricisindan
daha iyi tahmin performansi tretmek igin birkag
karar agaci siniflandiricisini  birlestirir  (Sarkar,
2019). Birliktelik modelinin arkasindaki ana ilke, bir
grup zayif 6grenicinin gigli bir 6grenici olusturmak
icin bir araya gelmesi ve bdylece modelin

0grenme

dogrulugunun arttirilmasidir. Bagging algoritmasi,

once bir siniflandiricilar komisyonu kurar ve
ardindan bunlarin sonuglarini gogunluk oylamasiyla

toplar (Hsu and Srivastava, 2012).

KStar algoritmasi, olasi tim donlsimler arasindan
rasgele secim yaparak entropik o6lgim kullanir
(Madhusudana, Kumar and Narendranath, 2016).
Uzaklik 6lcimi olarak entropi kullanimi sembolik
niteliklerin, gercek degerli niteliklerin ve eksik
degerlerin ele alinmasinda tutarli bir yaklasim
saglar (Cleary and Trigg, 1995).

3.2 Degerlendirme Metrikleri

Makine 0grenmesi algoritmalarinin
performanslarini degerlendirmek igin standart bazi
metrikler kullantlir. Bunlarin sayisi ¢ok olmakla
birlikte kullanilacak olan alan ve beklentiye goére
degerlendirme metrikleri 6zel olarak secilebilir.
Ornegin pozitif 6rneklerin énemi biyik ise ve
yanlis pozitifligin maliyeti distuk ise esik degeri
distk tutularak tim pozitifiler yakalanabilir.
Calismada kullanilan algoritmalar icin
degerlendirme metrigi olarak F-Measure, Kappa,

RMSE ve Correctly Classified Instances secilmistir.

F-Measure, Precision (kesinlik) ve Recall
degerlerinin harmonik ortalamasidir. Recall model
tarafindan 6grenilen veya deneyimlenen bir seyi
hatirlama eylemi veya yetenegini ifade eder.
Precision ise modelin tahminlerindeki kesinligi ifade
eder. Modelin ¢iktilari 4 durumdan biri olabilir

bunlar:

e TP: Gergekte pozitif iken model tarafindan da
pozitif olarak siniflandirilanlar

e FP: Gergekte negatif iken model tarafindan
pozitif olarak siniflandirilanlar.

e TN: Gergekte negatif iken model tarafindan da
negatif olarak siniflandirilanlar.

e FN: Gergekte pozitif iken model tarafindan
negatif olarak siniflandirilanlardir.

Precision denklem 1’de gosterildigi gibi modelin
siniflandirdig pozitif 6rnek sayisinin toplam pozitif
girdi sayisina oranidir.

TP TP

P= R= (1)
TP+ FP TP+ FN

Recall ise yine denklem 1'de gosterildigi gibi
modelin pozitif siniflandirdigi érnekler igerisinden
kag tanesinin pozitif
dlglistidiir. F-Measure veya literatiirde F-Olgiisii, F-

gergekten oldugunun

Score olarak adlandirilan metrik ise denklem 2’deki
gibi hesaplanir.

2XPXR
P+R

(2)

F —Measure =

Correctly Classified Intances degeri ise modelin
dogru siniflandirdig1 érnek sayisinin yiizdelik ifadesi
olarak temsil edilen metriktir. Kappa ise gozlenen
ve beklenen degerler arasindaki uyusmayi gosterir.
Yani modelin c¢iktisi ile beklenen c¢ikti (gergek)
arasindaki uyusmayi temsil eder. Kappa -1 ile +1
arasinda deger alabilir. Model igin 1’e yakin bir
kappa degeri istenir.

RMSE (Root mean squared error) ise denklem 3’te
gosterildigi gibi modelin tahminleri ile gergek deger
arasindaki hatalarin karasel ortalamasi alindiktan
sonra toplanmasi ve sonucun karekokiin alinmasi
ile elde edilir. Bu degerlendirme hassasiyeti saglar.

n ~ . . N2
RMSE = \/Z (Gergek deger-Model Tahmini) (3)
i=1 n

iki algoritmanin performansi birbiriyle neredeyse
ayni ise, o zaman RMSE’ye bakarak hangisinin daha
iyi oldugu ayirt edebilir (Pradham, Younan and
King, 2008). RMSE'nin rakip algoritmaya goére dusuk
degerli olmasi model sonuglarinin daha dogru
oldugunu gosterir(Aydin, Yucel
2018).

3.3 Veri Seti

and Sadikoglu,

Arastirmada Uzun ve ark. (Uzun et al.,, 2014)
tarafindan elde edilmis olan 49 girdi 6zniteligi ve 7
ciktisi (sinifi) olan veri seti kullaniimistir. Veri setinin
ciktilari web sayfalarinda bulunan ve “main, men,
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links, summary, empty, headline, others” olarak
etiketlenmis bolim adlaridir. Arastirmacilar veri
setini 2011 yilina kadar Goggle News'den rastgele
secilen 110 farkli Web alanindan olmak (izere
toplam 2414 web sayfasindan elde etmislerdir. Veri
seti (Uzun, 2014) 14742 satirdan olusmaktadir. Veri
setinin sinif dagilimlari ise Tablo 1’de gosterilmistir.
Tablo 1’e bakildiginda en yiiksek degerin mend,
links ve empty’e ait oldugu gorulir. En dusik deger
ise summary sinifina aittir.

Tablo 1. Veri setinin sinif dagilmi

Sinif Adi Sayisi
Main 549
Headline 553
Summary 73
Others 1889
Menu 5643
Links 4054
Empty 1981

Veri setinin sinif dagihmi incelendiginde dengeli bir

dagilim olmamasina karsin sonraki boélimde
paylasilacak  olan  sonuglara  gore analiz
gerekliliklerini  sagladigi  yani  yanhlik ile

karsilasiilmadig gorilmektedir.

4. Bulgular

Yapilan makine 6grenmesi algoritma testlerine gore
elde edilen performans metrikleri ve degerleri Sekil
1’de sunulmustur.

Kappa F-Measure

1.00-
0.75-
B
£0.50-
3
0.25-
' ' 5 ' ' . ' ' ' '

N

0.00

Root Mean Squared Error

0.1014

0.0912-
0.0862 -
0.068~
0.0637 - . -

Bagging JRIP KStar RandomForest RandomTree

nvioc

Sekil 1. Algoritmalarin Kappa ve F-Measure
degerleri

Sekil 1'in  Gst bolima
degerlerini gostermektedir.
KStar
degerlerine gbre en iyi siniflandirici algoritmalar

Kappa ve F-measure
Random Forest ve
F-measure

algoritmalarinin  Kappa ve

oldugu gorulmektedir.

Bunun yaninda RMSE degerlerine bakildiginda en
az hata oranina sahip olan algoritmalarin sirasiyla
Random Forest ve KStar oldugu gérilmektedir.

Uzun ve ark. (Uzun et al., 2014)'nin Decision Table
algoritmasiyla elde ettikleri dogru siniflandirma
(Accuracy) degeri %96.87°dir. Bu calismada elde
edilen bulgular Sekil 2'de gosterilmistir. Sekil 2'de
gosterildigi gibi Random Forest algoritmasi ile elde
edilen dogru siniflandirma orani %98.46'dir. Bunun
yaninda KStar (%97.99), Random Tree (%97.01)
algoritmalarinin da 6nceki ¢alismaya gore daha iyi
sonuglar Urettigi gorilmustr.

98 4602

)

s (%

" 97,9921

97.0153

96,6694

Correctly Classified Instance

961814

Bagging JRIP KStar RandomForest  RandomTree

Sekil 2. Algoritmalarin Correctly Classified Instances
Degerleri

Basarimi digerlerine gbore daha dusik olan
algoritmalar ise JRIP ve Bagging algoritmalaridir.

Ozellikle entropi temelli uzaklik 8lgimi kullanan
KStar ve kural tabanlh agag¢ algoritmalarinin veri
setinin siniflandiriimasinda yuksek basari
gosterdikleri sdylenebilir. Veriler tur olarak sayisal
verilerdir. Sadece ciktilar nominal tirdedir.

Sekil 2’deki Correctly Classified Instances ve Sekil
3'teki F-Measure, Kappa ve RMSE degerleri
distnuldigunde hiz/performans agisindan KStar
algoritmasinin Random Forest’in alternatifi olarak
kullanilabilecegi soylenebilir.
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Model Olusturma Stireleri (sn.)

RandomTree- 008

RandomForest- 348

KStar- 0.01

Algoritmalar

JRIP- 1447

Bagging- 25

Siire

Sekil 3. Algoritmalarin model olusturma siireleri

Sekil 3’te goruldiigu gibi KStar algoritmasi en hizli
model kurma zamanina sahip algoritmadir.

5. Sonuglar ve Tartisma

Web
¢ikarilmasi Ozellikle erisim ve islem hizi, depolama,

sayfalarindan igerigin ayiklanmasi ve
bant genisligi ve istenilen bilgiye en dogru sekilde
ulasmak acisindan son derece 6énemli bir gérevdir.
Web sayfalarinin layout’larinin tespit edilmesi bilgi
¢ikarimi igin iyi bir baslangi¢ olabilir. Bu ¢alismada
cesitli web sayfalarindan toplanarak olusturulan
veri seti Uzerinde bolim siniflandirmasi islemi
makine 6grenmesi algoritmalariyla iyilestiriimeye
cahsilmistir. Siniflandirma basarim orani Random
Forest algoritmasi ile %1.59 oraninda
iyilestirilmistir.

Calismada ayrica siniflandiricc makine 6grenmesi
algoritmalarinin model olusturma sireleri de analiz
edilmis bu analizler sonucunda hem basarim hem
de hesaplama siiresi bakimindan alternatif olarak

KStar algoritmasinin kullanilabilecegi gortlmustir.

Calismada elde edilen sonuglar makine 6grenmesi
algoritmalarinin yapisal agidan degerlendirildiginde
agac¢ ve entropi tabanh algoritmalarin bu veri seti

Uzerinde daha basarnli  sonuglar  verdigini
gostermistir.
Gelecekte arastirmacilar bu veri seti Uzerinde

performans artirici galismalar yiritebilirler. Bunun
yaninda veri setinin ve barindirdigl 6zniteliklerin
gelistirilmesi ve iyilestirilmesi de dustndlebilir.
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