


 
 

11. Uluslararası Akademik Araştırmalar Kongresi (ICAR) 
 

1 

11. Uluslararası Akademik Araştırmalar Kongresi  

 

(25 – 26 Temmuz 2023) 

(ICAR) 
 

Tam Metin Kitabı 

 

 

Editörler / Editors 

Op.Dr. Kenan YALÇIN 

 

Asos Yayınevi 

1.baskı 

Adres: Çaydaçıra Mah. Hacı Ömer Bilginoğlu Cad. No: 67/2-4/MERKEZ/ELAZIĞ 

Telefon: 0532 643 75 23 

Mail Adresi: asos@asosyayinlari.com 

Web: www.asosyayinlari.com 

İnstagram: https://www.instagram.com/asosyayinevi/ 

Facebook: https://www.facebook.com/asosyayinevi/ 

Twitter: https://twitter.com/Asosyayinevi 

 

 

ISBN: 978-625-6861-37-4 

  

tel:05304732300
mailto:asos@asosyayinlari.com
http://www.asosyayinlari.com/
https://www.instagram.com/asosyayinevi/
https://www.facebook.com/asosyayinevi/


 
 

11. Uluslararası Akademik Araştırmalar Kongresi (ICAR) 
 

2 

 

KONGRE BAŞKANI 
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Uzm.Dr. Zafer DÜRER 

Uzm.Dr. Pervin DÜRER 

Op.Dr. Şahadet ÖZDEN 

  

BİLİM KURULU 

Prof. Dr. Elmas ERDOĞAN, Ankara Üniversitesi 

Prof. Dr. Metin BAŞAL, Ankara Üniversitesi 

Prof. Dr. Reyhan ERDOĞAN, Akdeniz Üniversitesi 

Prof. Dr. Aysel USLU, Ankara Üniversitesi 

Prof. Dr. Oğuz YILMAZ, Ankara Üniversitesi 

Prof. Dr. Şükran ŞAHİN, Ankara Üniversitesi 

Prof. Dr. Deniz HASIRCI, İzmir Ekonomi Üniversitesi 

Prof. Dr. Zeynep TUNA ULTAV, İzmir Yaşar Üniversitesi 
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Prof. Dr. Ferit İZCİ, Van Yüzüncü Yıl Üniversitesi 

Prof. Dr. Metin ARGAN, Anadolu Üniversitesi 

Prof. Dr. Öner Demirel, Kırıkkale Üniversitesi 

Prof. Dr. Nizami CEFEROV  (Azerbaycan) 

Prof. Dr. Blagovesta IVANOVA ( Bulgaristan) 

Prof. Dr. Nurşat JUMADİLOVA (Kazakistan) 

Prof. Dr. Nergüz Bulut SERİN, Lefke Avrupa Üniversitesi 

Prof. Dr. Dosay KENJETAY (Kazakistan) 

Prof. Dr. Arshi KHAN (Hindistan) 

Prof. Dr. Dimitri KİTSİKİS (Yunanistan) 

Prof. Nilgün BİLGE, Mimar Sinan Üniversitesi 

Prof. Caner KARAVİT, Mimar Sinan Üniversitesi 

Prof. Rıdvan COŞKUN, Anadolu Üniversitesi 

Prof. Mustafa BULAT, Atatürk Üniversitesi 

Prof. Dr. Vural BÜTÜN, Eskişehir Osmangazi Üniversitesi 

Doç.Dr. Musemma Alagöz KARABEL, Dicle Üniversitesi 

Doç. Dr. Hakan ERER, Eskişehir Osmangazi Üniversitesi 

Doç. Dr. Parisa Göker, Bilecik Şeyh Edabali Üniversitesi 

Doç. Dr. Mehmet Kıvanç AK, Düzce Üniversitesi 

Doç. Dr. Ali Korkut ULUDAĞ, Atatürk Üniversitesi 

Doç. Dr.Özlem ARDA, İstanbul Üniversitesi 
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Doç. Dr. Yener Lütfü MERT, İstanbul Galata Üniversitesi 

Doç. Dr. Adem PEKER, Atatürk Üniversitesi  

Doç. Dr. Murat AKTEN ,Süleyman Demirel Üniversitesi 

Doç. Dr. Aşkın ÇELİK, Manisa Celal Bayar Üniversitesi  

Doç. Dr. Etem Yeşilyurt, Akdeniz Üniversitesi Eğitim Fakültesi 

Doç. Dr. Tahsin YILMAZ, Akdeniz Üniversitesi 

Doç. Dr. Işık SEZEN,  Atatürk Üniversitesi 

Doç. Dr. Aslıhan ESRİNGÜ, Atatürk Üniversitesi 
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Doç. Dr. Mansumeh DAEİ (İran) 

Doç. Dr. Ahmet BENLİAY, Akdeniz Üniversitesi 

Doç.Dr. Üyesi Cansel TUNCER, Eskişehir Osmangazi Üniversitesi 

Dr. Öğr. Üyesi Ceren Haktanır ,Gazi Üniversitesi 

Dr. Öğr. Üyesi Şehriban Eraslan,Süleyman Demirel Üniversitesi 

Dr. Öğr. Üyesi Volkan MÜFTÜOĞLU, Bursa Teknik Üniversitesi 

Dr. Öğr. Üyesi D. Merve ÇETİNKAYA SÖNMEZ / Nuh Naci Yazgan Üniversitesi 
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Dr. Öğr. Üyesi Muhiddin AYKUT/ Nuh Naci Yazgan Üniversitesi 

Dr. Öğr. Üyesi Kubulay ÇAĞATAY / Nuh Naci Yazgan Üniversitesi 

Dr. Öğr. Üyesi Özgür Kamer AKSOY, ADNAN MENDERES ÜNİVERSİTESİ  

Dr. Öğr. Üyesi İrfan DÖNMEZ, Bilecik Şeyh Edebali Üniversitesi 

Dr. Öğr. Üyesi Mine POYRAZ, Bilecik Şeyh Edebali Üniversitesi 

Dr. Öğr. Üyesi Özlem Candan HERGÜL, Bilecik Şeyh Edebali Üniversitesi 

Dr. Öğr. Üyesi Hilal KAHVECİ, Bilecik Şeyh Edebali Üniversitesi 

Dr. Öğr. Üyesi Oğuz ATEŞ, Kırklareli Üniversitesi 

Dr. Öğr.Gör. Halil ibrahim ERTÜRK, Bilecik Şeyh Edebali Üniversitesi 

Dr. Öğr. Üyesi Gülçin AKGÖREN PALABIYIK, Bilecik Şeyh Edebali Üniversitesi 

Dr. Öğr. Gör. Yasemin SAMAV, Bilecik Şeyh Edebali Üniversitesi 

Dr. Mehmet Emin KALGI, Çukurova Üniversitesi 
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Salon2 (2. Gün - 5. Oturum) 

Oturum Başkanı Oturum Başkan Yrd. 

Prof.Dr. Uğur Yüzgeç 
 

Sıra Yazar Bilgisi Bildiri Bilgileri 

15:00 
Yüksek Lisans Öğrenci Cihat Doğan - 

Prof.Dr. Uğur Yüzgeç 

Hızlandırılmış Karşıt Öğrenme Tabanlı Tek Aday 

Optimizasyon Algoritması 

15:15 
Yüksek Lisans Öğrenci Cihat Doğan - 

Prof.Dr. Uğur Yüzgeç 

Kümeleme Problemleri İçin Karşıt Öğrenme 

Tabanlı Tek Aday Optimizasyon Algoritması 

15:30 Dr. Öğretim Üyesi Yasemin Samav Sustainability in Polymeric Wastes 

15:45 

Dr. Öğretim Üyesi Feridun Karakoç - Fatih 

Enes Alp - Arş.Gör.Dr. Melih Canlıdiṅç - 

Arş.Gör. Ahmet Dayanç 

Sıvı Yakıtlı Roket Motorlarının Hesaplamalı 

Analizi: Ch4+o2 ve Flp Yakıt Karışımları Üzerine Bir 

Çalışma 

16:00 Araştırmacı Ali ̇Kocaman 

Farklı Zemin Sınıflarında Düşey Elastik Tasarım 

Spektrumlarının Kirişlere Etkisi ve K.Maraş 

Deprem ile Karşılaştırılması 

16:15 Soru, cevap ve tartışma  

 

  



İÇİNDEKİLER 

EĞİTİM VE SOSYAL BİLİMLER 

 

MAKALE İSMİ YAZARLAR SAYFA NO 
MESLEKİ TÜKENMİŞLİK KAVRAMI VE MESLEKİ TÜKENMİŞLİK DÜZEYİNİN 
DEMOGRAFİK DEĞİŞKENLER AÇISINDAN İNCELENMESİ 

OĞUZHAN MEHMET 
ÇELİK 

1 

KÜLTÜREL SERMAYE KÜLTÜR ENDÜSTRİSİNE KARŞI: BİR BOURDİEU-FRANKFURT 
OKULU TARTIŞMASI 

ARMAĞAN ÖZTÜRK 12 

METAVERSE KAVRAMSALLAŞTIRMASI ÜZERİNE YENİ İLETİŞİM ORTAMLARIMDA 
KAMUSAL ALAN VE BENLİK SUNUMU 

TARKAN ÖZTÜRK, ÜMİT 
SARI 

24 

RÜYA KANITI FATİH ÖZGÖKMAN 35 

EVRİM TEORİSİ VE NEDENSELLİK İLKESİ FATİH ÖZGÖKMAN 40 

SAĞLIK ÇALIŞANLARINDA MERHAMET YORGUNLUĞU FATOŞ MUTLU AĞGÜL, 
CUMA SUNGUR 

44 

OKUL ÖNCESİ ÖĞRETMENLERİNİN TOPLUMSAL CİNSİYETE YÖNELİK SINIF İÇİ 
ALGILARININ İNCELENMESİ 

ELİF MANYASLI ZENGİN, 
ÜMİT DENİZ 

51 

FEN ÖĞRETİMİNDE OYUNLA ÖĞRETİM YÖNTEMİ İLE İLGİLİ YAPILAN ÇALIŞMALAR 
ÜZERİNE BİR İNCELEME 

SITTIKA BAŞPINAR 64 

ORTAK DİKKAT ETKİNLİKLERİNİN ÇOCUKLARIN ORTAK DİKKAT BECERİSİNİN GELİŞİMİ 
ÜZERİNDEKİ ETKİLERİ 

ZEYNEP MERVE UZBAŞ, 
MELİKE KILIÇ, 
MUHAMMED ŞÜKRÜ 
AYDIN 

75 

SUSTAİNABLE FASHİON: AN OVERVİEW OF TURKİSH BİG MANİFACTURERS AND 
BOUTİQE BRANDS 

BİLGE SENA ÖZ, ZEHRA 
DOĞAN SÖZÜER 

83 

SOSYAL KATILIM ÖLÇEĞİ: ÖLÇEK GELİŞTİRME ÇALIŞMASI BÜŞRA NUR GÜNTEKE, 
SONER ALADAĞ 

94 

UNRAVELİNG MEDİA MANİPULATİON: EXPLORİNG RUSSİA'S UTİLİZATİON OF MEDİA 
AS A STRATEGİC INSTRUMENT İN FOREİGN POLİCY 

ATA TAHA KUVELOĞLU 104 

DİYALOJİK OKUMANIN İLKOKUL DÖRDÜNCÜ SINIF ÖĞRENCİLERİNİN KONUŞMA 
BECERİLERİNE ETKİSİ 

GÖKÇE GÜCÜM, BERKER 
BULUT 

111 

SINIF ÖĞRETMENLERİNİN OYUNLAŞTIRMA YÖNTEMİ HAKKINDAKİ GÖRÜŞLERİNİN 
ÇEŞİTLİ DEĞİŞKENLER AÇISINDAN İNCELENMESİ 

GÖKÇE GÜCÜM, BERKER 
BULUT 

120 

İŞLETMELERDE ONLİNE EĞİTİMİN PERSONEL ÜZERİNE ETKİLERİNİN 
DEĞERLENDİRİLMESİ. 

COŞKUN ÖZDOĞAN, ALİ 
ÖZKURT 

128 

VİZYONER BELEDİYECİLİK VE İNSAN ODAKLI SÜRDÜRÜLEBİLİR ÇÖZÜMLER NİHAT KURT 137 

TÜRKİYE'YE GÖÇ ETMİŞ OLAN IRAK'LI GÖÇMENLERİN İNANCA YÖNELİK 
TUTUMLARINDAKİ DEĞİŞMELER: SAMSUN İLİ ÖRNEĞİ 

SONGÜL ÇIRNIK, MURAT 
ŞAHİN 

148 

TÜRKİYEDE MİLLİYETÇİ PARTİLERİN OY YOĞUNLUĞU VE GEÇİCİ KORUMA 
STATÜSÜNDEKİ SURİYELİLERİN NÜFUS İÇİNDEKİ YOĞUNLUKLARI ARASINDAKİ 
İLİŞKİNİN İNCELENMESİ 

MAHMUT TURAN 
EKTİREN 

161 

HAVACILIK SEKTÖRÜNDE YER HİZMETLERİ ÇALIŞANLARININ İŞE ALIM KRİTERLERİNİN 
BELİRLENMESİ 

NURTEN ŞAHİNKAYA, 
ÖMER EMRE ARSLAN 

172 

DİJİTAL DÖNÜŞÜMÜN STRATEJİK YÖNETİM PERSPEKTİFİYLE DEĞERLENDİRİLMESİ EKREM SÜZEN, MURAT 
BAŞAL 

181 

LİSE ÖĞRENCİLERİNE YÖNELİK “İNTERNET ÖZGECİLİĞİ” ÖLÇEĞİ GELİŞTİRME 
ÇALIŞMASI 

SÜMEYYE BİLGİZ 
AKBAYIR, ADEM PEKER 

186 

TRAJİK İYİMSERLİK KAVRAMININ İNCELENMESİ AYŞENUR AYVAZ, 
HATİCE ŞINGIR 

196 

ORTAOKUL ÖĞRENCİLERİNİN SOSYAL YAŞAM DENEYİMLERİNİN FARKLILIKLARININ 
MATEMATİKSEL MODELLEME SÜRECİNE ETKİSİNİN İNCELENMESİ 

ORKUN 
COŞKUNTUNCEL, FATİH 
KALE, ORHAN 
YURTALANOĞLU 

203 

MECELLE’DE İCÂRE AKDİNDE MUHAYYERLİK KONUSUNUN İNCELENMESİ M. ZÜLFİKAR FIRAT 214 

PMC İLE ASKERİ ÖZELLEŞMENİN ULUSAL GÜVENLİK RİSKİ : WAGNER ÖRNEĞİ GİZEM ŞAHİN, GÖRKEM 
ARDACAN TAN 

233 



EKONOMİ TARİHİNDE YENİ YÖNELİMLER: BİR BİBLİOMETRİK ANALİZ KAZIM BAYCAR, 
MEHMET TURAN DAL 

244 

TÜRKİYE CUMHURİYET MERKEZ BANKASININ PARA POLİTİKASI TERCİHLERİ VE PARA 
POLİTİKASI TERCİHLERİNİN FİNANSAL PİYASALARA ETKİLERİ 

SUENNUR GÜRCAN 250 

KORONAVİRÜS SÜRECİNDE MEDYA İNFODEMİSİ: TWİTTER ÖRNEĞİ AYLİN İZMİR, MUHACİR 
MURAT YEŞİL 

258 

37. CUMHURİYET HÜKÜMETİNDE MSP’NİN KOALİSYON PROTOKOLÜ ÜZERİNDEN 
DEĞERLENDİRİLMESİ 

MUHAMMED RECEP 
KILIÇ 

270 

 

FEN VE MÜHENDİSLİK BİLİMLERİ 

MAKALE İSMİ YAZARLAR SAYFA 
NO 

KEMOMETRİ TASARIM YÖNTEMİ KULLANILARAK DESLORATADİN 
TAYİNİ 

NERGİZ KÜÇÜKGACAL, SEYFULLAH KEYF 278 

VARYANS ANALİZİ (ANOVA) KULLANILARAK DOYMAMIŞ 
POLYESTER REÇİNENİN ÖZELLİKLERİNİN İNCELENMESİ 

BİRCAN TINMAZ ÖZBEK, SEYFULLAH KEYF 290 

OZON GAZININ TEKSTİL SEKTÖRÜNDE UYGULAMALARI UMUT ÇINAR 300 

ALETSEL DÖNEMDEKİ MİDİLLİ DEPREMLERİ VE DEPREM OLUŞ 
DÜZENİ AÇISINDAN ÖZELLİKLERİ 

DOĞAN KALAFAT 311 

MİDYE TOPLAMA APARATLARININ GERİLME ANALİZİ PINAR YILDIRIM, ALMİLA AK 325 

YÖNETİCİLER VE LİDERLER İÇİN DİJİTAL VERİMLİLİK PELİN ALTINIŞIK, ADEM ALTINIŞIK 332 

YELKENLİ TEKNELERDE YALPA ÖNLEME İÇİN HAREKETLİ SALMA 
EKLENTİSİNİN SAYISAL OLARAK İNCELENMESİ 

AHMET YURTSEVEN 343 

SAMSUN İL MERKEZİ VE ÇEVRESİNDE DEĞİŞİK TRAFİK 
YOĞUNLUĞUNA SAHİP YOL KENARLARINDA BULUNAN EGZOTİK 
BİTKİLERDE AĞIR METAL BİRİKİMİ 

MERVE ERDOĞAN 351 

MEDİKAL BİLGİSAYARLI TOMOGRAFİ GÖRÜNTÜLERİNDEN GAUSS 
GÜRÜLTÜSÜNÜ FİLTRELEMEK İÇİN OPTİMUM BİR ORTALAMA 
FİLTRE TASARIMI 

VOLKAN GÖREKE 357 

COMPARİSON OF DENOİSİNG FİLTERS FOR BRAİN MAGNETİC 
RESONANCE IMAGES 

ÖZLEM ALTIOK, MURAT ALPARSLAN GÜNGÖR 363 

HARRAN OVASI YÜZEY ALTI DRENAJ SİSTEMİNİN BAZI 
PERFORMANS GÖSTERGELERİ 

BARIŞ BAHÇECİ 371 

MAKİNE ÖĞRENİMİ VE DERİN ÖĞRENME ALGORİTMALARINI 
KULLANAN ÇEŞİTLİ SALDIRI TESPİT TEKNİKLERİ ÜZERİNE 
KARŞILAŞTIRMALI BİR ÇALIŞMA 

ABDULLAH ASIM YILMAZ, BURAK BAĞDAT 386 

DETERMİNİSTİK VE RASTGELE ŞİFRELİ ANAHTAR KELİME ARAMA 
ŞEMALARI ARASINDA BİR KARŞILAŞTIRMA 

ÖZGÜR ÖKSÜZ 396 

DENİZYOLU VE DEMİRYOLU TAKİP VE KORUMA SİSTEMLERİ OĞUZ ÖZTÜRK, EDA TURAN, ZÜBEYDE ÖZTÜRK 405 

DEMİR VE DENİZ İPEKYOLU VE BİLGİ SİSTEMLERİ OĞUZ ÖZTÜRK, EDA TURAN, ZÜBEYDE ÖZTÜRK 415 

İKİNCİ DERECEDEN RİCCATİ DİFERANSİYEL DENKLEMLERİ BELL 
MATRİS SIRALAMA YÖNTEMİ 

GÖKÇE YILDIZ NOHUTCU, KÜBRA ERDEM BİÇER 426 

DOĞAL VE SENTETİK NÜVELİ KOMPOZİT SANDVİÇ YAPILARIN 
KARŞILAŞTIRILMASI 

ALİ UMMAN YAVUZ, ÇAĞATAY YILMAZ 436 

DUFFİNG DİFERANSİYEL DENKLEMLERİN YAKLAŞIK ÇÖZÜMLERİ 
İÇİN BOOLE POLİNOMLARINA DAYALI BİR SAYISAL YÖNTEM 

HALE GÜL DAĞ, KÜBRA ERDEM BİÇER 447 

GÜNEŞ ENERJİSİYLE ÇALIŞAN ELEKTRİKLİ ARAÇ ŞARJ 
İSTASYONLARININ PİK TALEP DÖNEMLERİ VE YENİLENEBİLİR 
ENERJİ POTANSİYELİ DİKKATE ALINARAK FİZİBİLİTE ANALİZİ 

MUSA TERKEŞ, ALPASLAN DEMİRCİ 461 

TLPBX3 (X=I, BR, CL, F) PEROVSKİTE MALZEMESİNİN ELEKTRONİK 
VE YAPISAL ÖZELLİKLERİNİN INCELENMESİ 

VEYSEL ÇELİK 472 

APPLİCATİON OF A PET, ALUMİNUM, LD/PP COMPOSİTE AND ITS 
EFFECT TO HEAT AND SOUND INSULATİON ON HEADLİNER 

BURAK BARIŞKAN, BAHADIR CETİŞLİ, CAN BİLİR, 
NACİ UYSAL, EŞREF EGEMEN YILDIRIM, MELİKE 
TÜRKYILMAZ, GÖKHAN ÖZBEK, HÜSEYİN 
HEKİMOĞLU 

480 



FARKLI ZEMİN SINIFLARINDA DÜŞEY ELASTİK TASARIM 
SPEKTRUMLARININ KİRİŞLERE ETKİSİ VE K.MARAŞ DEPREM İLE 
KARŞILAŞTIRILMASI 

ALİ KOCAMAN 491 

HIZLANDIRILMIŞ KARŞIT ÖĞRENME TABANLI TEK ADAY 
OPTİMİZASYON ALGORİTMASI 

CİHAT DOĞAN, UĞUR YÜZGEÇ 506 

KÜMELEME PROBLEMLERİ İÇİN KARŞIT ÖĞRENME TABANLI TEK 
ADAY OPTİMİZASYON ALGORİTMASI 

CİHAT DOĞAN, UĞUR YÜZGEÇ 515 

SÜRDÜRÜLEBİLİRLİĞİN OTOMOTİV SEKTÖRÜNDEKİ TARİHÇESİ  VE 
GELECEK EĞİLİMLERİ 

GÖKHAN AKÇAY 523 

ÖN TAMPON IZGARA TASARIMINI ETKİLEYEN FAKTÖRLER MERVE BOLADINLI ASA, UMUT AKGÜN 531 

AISI 2344 VE AISI 2738 ÇELİKLERİNİN TİALN KAPLI KARBÜR 
TAKIMLAR KULLANILARAK YAPILAN FREZELEME SONRASI SERTLİK 
VE YÜZEY PÜRÜZLÜLÜKLERİNİN KARŞILAŞTIRILMASI 

ENES FARUK KALAYLIOĞLU, MEHMET İPEKOĞLU, 
AHMET UĞUR BATUK 

539 

YÜZ GÖRÜNTÜLERİNDE DERİN EVRİŞİMLİ AĞ KULLANAN SÜPER 
ÇÖZÜNÜRLÜK MODELİ 

EMRE ALTINKAYA, BURHAN BARAKLI 554 

BAGAJ KAPAĞININ YAPISAL PERFORMANSLARINI DOĞRULAMAK 
İÇİN KULLANILAN TESTLER 

ANIL CAN DÖNMEZ 565 

PLASTIK PORTBAGAJ BARI GELİŞTİRME VE YAPISAL 
DOĞRULAMALARI 

ATANUR ACAR, ŞERİF TUTAR, ÖZGE MÜGE KANGAL, 
TAMER AYDINER, ONUR GÜDEK 

573 

 

 

 SPOR VE SAĞLIK BİLİMLERİ 
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Abstract 

In order to address optimization problems effectively, the development of efficient optimization 

algorithms holds paramount importance. This study focuses on developing the search capability of 

the Single Candidate Optimization (SCO) algorithm, introduced by Shami et al. in 2022. 

Distinguishing itself from other population-based heuristic algorithms, the SCO algorithm aims to 

expedite the solution-finding process by employing a single candidate solution. In this study, the 

improvement of the SCO algorithm incorporates an accelerated opposition-based learning mechanism 

(AccOppSCO).  To assess the performance of the proposed AccOppSCO algorithm, it was tested for 

various optimization problems from the literature. The evaluation revealed that the AccOppSCO 

algorithm can generate more accurate solutions compared to the original SCO algorithm.  

 

Keywords: Opposition Learning, Heuristic Algorithm, Single Candidate Optimization Algorithm. 

 

INTRODUCTION 

Optimization problems are of great importance in various fields, including science, engineering, 

economics and other disciplines. The primary objective of such problems is to achieve the best possible 

outcome while satisfying a set of constraints, or to optimize a specific objective. For example, 

optimization encompasses various objectives such as cost minimization, activity maximization and 

resource optimization. Solving optimization problems, which are characterized by complex structures 

in their models and requirements, poses considerable challenges. Numerous optimization techniques are 

used to find the optimal solution through different approaches. However, for certain optimization 

problems, existing methods may prove insufficient, leading to a continuous search for more effective 

solutions. 

Heuristic algorithms play a fundamental role in tackling intricate problems by offering efficient 

and adaptable approaches. These algorithms draw inspiration from natural phenomena or social 

behaviors to optimize the objective function and seek the most favorable solutions. Their application 

domains encompass a broad spectrum of fields, including engineering, business, artificial intelligence, 

and computer science. Some well-known examples of heuristic algorithms are Genetic Algorithm (GA) 

(Lambora, 2019), Particle Swarm Optimization (PSO) Algorithm (Kennedy, 1995; Eberhart, 1995), Ant 

Colony Optimization (ACO) Algorithm (Dorigo, 2019), Simulated Annealing (SA) Algorithm 

(Rutenbar, 1989), Differential Evolution (DE) Algorithm (Lampinen, 2005), and Artificial Bee Colony 
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(ABC) Algorithm (Karaboga, 2014). Population-based heuristic algorithms, like Genetic Algorithm 

(GA) and Particle Swarm Optimization (PSO) algorithms, may suffer from certain drawbacks. One key 

issue is the high computational cost, as these algorithms require maintaining and updating a large set of 

candidate solutions. Additionally, the effectiveness of these algorithms heavily relies on appropriately 

setting their parameters, which can be a challenging task. Furthermore, population-based algorithms 

may struggle to escape local optima and may not guarantee finding the global optimum in complex 

search spaces. 

The Single Candidate Optimization (SCO) algorithm is a novel strategy that differs from 

traditional heuristic search algorithms, especially those based on swarm-based methods (Shami, 2022). 

Unlike swarm-based heuristics, SCO focuses exclusively on a single candidate solution throughout the 

optimization process, with the goal of achieving improved solutions. The optimization process consists 

of two phases, each of which uses different approaches to update the position of the candidate solution. 

While single-solution based algorithms and two-phase approaches have historically been considered as 

separate heuristic optimization methods, SCO merges these concepts into a unified, robust algorithm. A 

notable aspect of this algorithm is the implementation of a unique set of equations that update the 

position of the candidate solution based solely on its own information, such as its current position. By 

integrating these elements, SCO provides a fresh and effective approach to solving optimization 

problems. 

While the Single Candidate Optimization (SCO) algorithm offers certain advantages, it is 

essential to carefully consider its potential limitations. The exclusive reliance on a single candidate 

solution may hinder its ability to explore the solution space thoroughly. The absence of diverse candidate 

solutions could lead to difficulties in escaping local optima, possibly limiting the algorithm's capability 

to find the global optimum. Furthermore, the performance of SCO is sensitive to the position of the 

initial candidate solution, which may affect the quality of the final solution obtained. Another drawback 

is that the exploration mechanism employed by SCO could cause the candidate solution's position to 

converge to a zero point rapidly, potentially delaying convergence in cases where the optimal solution 

lies in non-zero solution points. 

Opposition-based learning is a powerful technique that has revolutionized the field of 

optimization algorithms. Introduced by Tizhoosh in 2005, it is based on the concept of opposition, which 

involves evaluating candidate solutions not only based on their original values but also their opposite 

counterparts (Tizhoosh, 2005). The opposite of a solution is obtained by negating the values of its 

components or by applying a specific transformation. This unique approach aims to enhance the 

exploration capability and convergence speed of optimization algorithms. By considering opposite 

solutions, opposition-based learning introduces additional diversity into the search process. This 

diversity allows the algorithm to explore different regions of the search space simultaneously, which 

can lead to a more comprehensive exploration and increase the likelihood of finding better solutions. 

The integration of opposition-based learning has been proven to be effective in improving the 

performance of various optimization algorithms across diverse problem domains.  

In this study, an accelerated opposition learning based mechanism is integrated into the structure 

of SCO algorithm to improve its search performance and to overcome the aforementioned handicaps of 
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the algorithm. To test the performance of the novel proposed accelerated opposition learning based SCO 

(AccOppSCO) algorithm, 23 well-known minimization problems are taken from the literature. The 

obtained results show that the AccOppSCO algorithm is more successful than the original SCO 

algorithm. 

MATERIAL & METHODS 

Single Candidate Optimization (SCO) Algorithm 

The Single Candidate Optimization (SCO) algorithm represents a breakthrough approach that 

differs from conventional search algorithms by using only a single candidate solution throughout the 

entire optimization process. Unlike swarm-based algorithms that rely on multiple particles, SCO focuses 

solely on a single solution with the primary goal of achieving better optimization results. By dividing 

the optimization process into two distinct phases, SCO employs different strategies and mechanisms 

that synergistically contribute to both exploration and exploitation capabilities. This unique combination 

of the single-candidate approach and the two-phase strategy enables SCO to effectively exploit the 

strengths of each methodology, resulting in a powerful and versatile optimization algorithm. In the first 

stage of SCO, the position of the candidate solution is updated according to the following formula: 

𝑥(𝑗) = {
𝑆(𝑗) + (𝑤|𝑆(𝑗)|), 𝑖𝑓 𝑟1 < 0.5

𝑆(𝑗) − (𝑤|𝑆(𝑗)|), 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 
            (1) 

𝑤(𝑖) = 𝑒
−(

𝑏∙𝑖

𝑖𝑚𝑎𝑥
)
𝑏

              (2) 

where 𝑥(𝑗) is the candidate solution's position, 𝑗 stands for the dimension, 𝑤 represents the 

weight parameter, 𝑆(𝑗) denotes the best candidate for each iteration, 𝑏 is the constant parameter, 𝑖 is the 

iteration, 𝑖𝑚𝑎𝑥 is the maximum iteration, and 𝑟1 is the random number in range 0 and 1. In the second 

stage of the SCO algorithm, a systematic search is conducted, initially exploring the surrounding vicinity 

of the best position obtained in the first phase. This comprehensive exploration aims to cover a broad 

range of the search space. Subsequently, as the second phase progresses, the search narrows down, 

allowing for a more focused examination of the most promising regions. The diagram below illustrates 

the step-by-step process by which the candidate solution updates its position during the second phase. 

𝑥(𝑗) = {
𝑆(𝑗) + (𝑤𝑟2(𝑢𝑏(𝑗) − 𝑙𝑏(𝑗))), 𝑖𝑓 𝑟2 < 0.5

𝑆(𝑗) − (𝑤𝑟2(𝑢𝑏(𝑗) − 𝑙𝑏(𝑗))), 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 
          (3) 

where 𝑢𝑏, 𝑙𝑏 represent the upper boundary and lower boundary, and 𝑟2 represents the random 

number. A crucial aspect of the SCO pertains to the adaptive behavior of its parameter w, which exhibits 

an exponential decrease as the number of function evaluations increases. This dynamic characteristic 

serves a vital role in striking a balance between exploration and exploitation during the optimization 

process. By initially setting w to a relatively high value, SCO effectively explores the search space. As 

the optimization progresses, the gradual decrease of w facilitates a shift towards exploitation, focusing 

on refining the solution in later stages. Moreover, SCO effectively addresses the challenge of potential 

entrapment in local optima by introducing a modification to the position update during the second stage. 
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In cases where a consecutive set of m function evaluations fails to yield fitness improvement, the 

candidate solution's position undergoes an adjustment procedure, as detailed below: 

𝑥(𝑗) = {
𝑆(𝑗) + (𝑟3(𝑢𝑏(𝑗) − 𝑙𝑏(𝑗))), 𝑖𝑓 𝑟3 < 0.5

𝑆(𝑗) − (𝑟3(𝑢𝑏(𝑗) − 𝑙𝑏(𝑗))), 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 
          (4) 

where 𝑟3 is the random number. The position update equation (4) serves a critical role in 

facilitating a transition from exploitation to exploration for the candidate solution within the SCO 

algorithm. This transition is instrumental in aiding the algorithm's ability to escape from local optima, a 

phenomenon where the candidate solution becomes confined to suboptimal regions of the search space. 

By incorporating this shift in the position update mechanism, the SCO algorithm gains the capability to 

explore alternative regions of the search space more effectively, mitigating the risk of being trapped in 

suboptimal solutions and promoting the pursuit of better optimization outcomes. 

Accelerated Opposition Learning based Single Candidate Optimization (AccOppSCO) Algorithm 

In this subsection, the accelerated opposition based learning mechanism, which is integrated 

into the algorithm structure to improve the search performance of the original SCO algorithm and 

overcome some of its handicaps (limited exploration ability, sensitivity to the first candidate solution 

selection, etc.), is described. Opposition-Based Learning (OBL) is a mechanism that incorporates the 

concept of opposition into optimization algorithms, evaluating solutions based on their original values 

as well as their opposite counterparts. By considering opposite solutions, it introduces additional 

diversity and facilitates exploration of the search space, potentially leading to improved optimization 

outcomes (Tizhoosh, 2005). This OBL mechanism is augmented with an acceleration coefficient (ac) to 

expedite the convergence speed of the optimization process (Dinkar, 2019). 

In the opposition-based initialization phase, the candidate is utilized to derive opposition 

candidate. This process generates an individual that is deemed more advantageous compared to that 

obtained through random initialization. By incorporating opposition-based techniques, this initialization 

step enhances the suitability of the assigned individual for subsequent optimization procedures. The 

procedure is outlined below: 

𝑥̆ = (𝑢𝑏 + 𝑙𝑏) − 𝑥              (5) 

where 𝑥̆ represents the opposite position of initial candidate generated randomly. After each 

iteration in the optimization process, an opponent candidate is determined using a predefined jump 

probability value. Subsequently, superior candidates are selected for the next iteration from a 

combination of the current and the opponent candidates. The implementation of the opposition-based 

generation jump relies on comparing the jump rate (𝐽𝑟) with a random number within the range [0, 1], 

as depicted in the following expression: 

𝑥̆(𝑖 + 1) = {
𝑢𝑏 + 𝑙𝑏 − 𝑥(𝑖), 𝑖𝑓 𝑟4 < 𝐽𝑟

𝑥(𝑖), 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                  
            (6) 
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While adopting the OBL strategy ensures convergence acceleration, the generated opposite 

candidate may exhibit unexpected exploration behaviour. While increased exploration is beneficial in 

the early stages of generation, the algorithm must gradually shift towards exploitation as the number of 

generations increases. Consequently, we have employed a second strategy here, which involves making 

OBL adaptive with an acceleration coefficient (𝐶𝑎) to strike a balance between exploration and 

exploitation. To achieve this, the acceleration coefficient 𝐶𝑎 is used to approximate the equilibrium 

between exploration and exploitation and is adaptively reduced as the number of iterations increases 

(Dinkar, 2019). The calculation of this parameter (𝐶𝑎) can be derived as given below: 

𝐶𝑎 = 𝐶𝑚𝑎𝑥 − 𝑖 ∙
𝐶𝑚𝑎𝑥−𝐶𝑚𝑖𝑛

𝑖𝑚𝑎𝑥
             (7) 

where 𝐶𝑚𝑎𝑥 is the maximum value (1), and 𝐶𝑚𝑖𝑛 is the minimum value (1e-5), 𝑖 represents the 

current iteration, and 𝑖𝑚𝑎𝑥 denotes the maximum iteration. The Eq. (5) is updated by this procedure as 

follows:  

𝑥̆ = (𝑢𝑏 + 𝑙𝑏 − 𝑥) ∙ 𝐶𝑎              (8) 

EXPERIMENTAL RESULTS 

In this study, 23 well-known minimization problems from the literature are considered to 

compare the performance of the proposed AccOppSCO algorithm with the original SCO algorithm. In 

Fig. 1, these benchmark problems are shown for two dimensions. Firstly, 2D analyses of some of these 

functions are performed for both algorithms.  We have chosen four different minimization problems, 

namely test problems 7, 14, 17 and 21.  

 
Figure 1. Benchmarks used in this study. 
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The analyses include search history analysis, which shows the movement of the candidate in the 

search space throughout the optimization process, trajectory analysis, which shows the change of the 

first dimension of the candidate's position, search agent fitness analysis, which shows the change of the 

candidate's cost value throughout the optimization, and convergence analysis, which shows the 

convergence of candidate solutions. Fig. 2 shows the analyses results of the selected benchmarks.   

 

 

 

 

Figure 2. Convergence Curves of SCO and OppSCO 

Looking at the convergence curves of the four selected functions, it is clearly seen that the 

AccOppSCO structure proposed in the optimization process has a better convergence. In Table 1, the 

statistical results are summarized for 30 runs of SCO and AccOppSCO algorithms. According to the 

comparison results of 30 runs of the SCO and AccOppSCO algorithms on 23 test functions, it is evident 

that AccOppSCO has outperformed SCO algorithm. AccOppSCO has exhibited superior performance 

based on the following metrics: in terms of the best and worst metric values, the AccOppSCO algorithm 

outperforms the SCO algorithm by 82.61% with a success rate of 19/23 in all test functions. Also from 

the results, AccOppSCO is more successful (69.57%) than SCO in Median and Mean metrics in 16 out 

of 23 functions. Furthermore, AccOppSCO showed a more consistent and stable performance across 
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test functions, with a lower standard deviation (86.96%) compared to SCO. Based on these findings, it 

can be concluded that AccOppSCO outperforms SCO in optimizing test functions. 

Table 1. Statistical results of SCO and AccOppSCO algorithms for 30 runs. 

 SCO AccOppSCO 

No Best Worst Median Mean Std Best Worst Median Mean Std 

1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

2 1.89E-304 2.02E-247 9.74E-272 1.27E-247 0.00E+00 1.39E-293 4.97E-260 1.03E-270 3.42E-261 0.00E+00 

3 0.00E+00 3.53E-239 0.00E+00 1.18E-239 0.00E+00 0.00E+00 5.32E-166 0.00E+00 1.77E-167 0.00E+00 

4 5.53E-181 1.45E-32 9.37E-133 4.85E-33 2.65E-32 1.33E-191 1.71E-10 4.07E-126 5.70E-12 3.12E-11 

5 2.85E+01 2.90E+01 2.89E+01 2.88E+04 1.14E-01 2.87E+01 2.89E+01 2.89E+01 2.89E+01 5.70E-02 

6 1.46E-01 6.50E-01 2.10E-01 2.50E-01 1.13E-01 1.46E-01 4.32E-01 3.10E-01 3.08E-01 6.97E-02 

7 1.98E-02 2.95E-03 3.13E-04 4.57E-04 5.38E-04 7.36E-06 5.16E-04 1.82E-04 2.18E-04 1.46E-04 

8 -9.98E+03 -7.30E+03 -8.23E+03 -8.28E+03 6.97E+02 -1.01E+04 -7.14E+03 -8.37E+03 -8.29E+03 7.36E+02 

9 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

10 8.88E-13 8.88E-13 8.88E-13 8.88E-13 4.01E-27 8.88E-16 8.88E-16 8.88E-16 8.88E-16 4.01E-31 

11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

12 1.96E-02 2.58E-01 5.43E-02 7.27E-02 5.14E-02 1.18E-02 2.11E-01 8.80E-02 8.44E-02 4.82E-02 

13 3.33E-01 2.99E+03 1.51E+03 1.52E+04 7.05E-01 7.29E-01 2.45E+00 1.84E+00 1.69E+00 4.50E-01 

14 9.98E-01 1.99E+03 9.98E-01 1.20E+04 4.04E-01 9.98E-01 1.99E+00 9.98E-01 1.06E+00 2.52E-01 

15 3.52E-04 1.23E-01 1.35E-03 7.05E-03 2.27E-02 3.26E-04 2.70E-02 8.30E-04 3.49E-03 5.72E-03 

16 -1.03E+03 -1.03E+03 -1.03E+03 -1.03E+03 0.00E+00 -1.03E+00 -1.03E+00 -1.03E+00 -1.03E+00 0.00E+00 

17 3.98E-01 3.98E-01 3.98E-01 3.98E-01 0.00E+00 3.98E-01 3.98E-01 3.98E-01 3.98E-01 0.00E+00 

18 3.00E+00 3.00E+00 3.00E+00 3.00E+00 0.00E+00 3.00E+00 3.00E+00 3.00E+00 3.00E+00 0.00E+00 

19 -3.86E+03 -3.86E+03 -3.86E+03 -3.86E+03 0.00E+00 -3.86E+00 -3.86E+00 -3.86E+00 -3.86E+00 0.00E+00 

20 -3.32E+03 -3.13E+03 -3.32E+03 -3.27E+04 7.67E-02 -3.32E+00 -3.10E+00 -3.20E+00 -3.23E+00 9.22E-02 

21 -1.02E+01 -2.63E+00 -1.02E+01 -8.64E+04 2.61E+04 -1.02E+01 -5.10E+00 -1.02E+01 -9.81E+00 1.28E+00 

22 -1.04E+01 -2.77E+03 -1.04E+01 -8.30E+04 2.86E+04 -1.04E+01 -1.04E+01 -1.04E+01 -1.04E+01 1.81E-15 

23 -1.05E+01 -5.13E+03 -1.05E+01 -9.28E+04 2.32E+04 -1.05E+01 -5.18E+00 -1.05E+01 -9.82E+00 1.85E+00 
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RESULTS 

In this study, the Single Candidate Optimization (SCO) algorithm is considered and an 

accelerated opposition learning based mechanism is integrated into the algorithm structure to improve 

its search performance. For the performance comparison of AccOppSCO algorithm with the original 

SCO, 23 benchmark problems were taken from the literature.  

In conclusion, the AccOppSCO algorithm has proven to be a highly effective and promising 

optimization technique based on the extensive comparison results with the traditional SCO algorithm. 

Through the incorporation of opposition-based learning and the adaptive acceleration coefficient, 

AccOppSCO successfully achieves a better balance between exploration and exploitation, leading to 

improved optimization outcomes. The obtained results indicate that AccOppSCO consistently 

outperforms SCO in terms of various metrics, such as the Best, Median, Mean, and standard deviation. 

Moreover, AccOppSCO demonstrates enhanced stability and consistency in solving the test functions, 

showcasing its capability to handle complex optimization challenges. With its ability to efficiently 

explore the search space while avoiding premature convergence, AccOppSCO holds great potential for 

a wide range of real-world applications and complex optimization problems. As further research and 

improvements are made, AccOppSCO is expected to emerge as a valuable and reliable optimization 

algorithm in various domains.  

REFERENCES 

Lambora, A., Gupta, K., & Chopra, K. (2019). Genetic algorithm-A literature review. In 2019 

international conference on machine learning, big data, cloud and parallel computing (COMITCon) 

(pp. 380-384). IEEE. 

Kennedy, J., & Eberhart, R. (1995). Particle swarm optimization. In Proceedings of ICNN'95-

international conference on neural networks (Vol. 4, pp. 1942-1948). IEEE. 

Eberhart, R., & Kennedy, J. (1995). Particle swarm optimization. In Proceedings of the IEEE 

international conference on neural networks (Vol. 4, pp. 1942-1948). 

Dorigo, M., & Stützle, T. (2019). Ant colony optimization: overview and recent advances (pp. 311-351). 

Springer International Publishing.  

Rutenbar, R. A. (1989). Simulated annealing algorithms: An overview. IEEE Circuits and Devices 

magazine, 5(1), 19-26. 

Lampinen, J. A., Price, K. V., & Storn, R. M. (2005). Differential evolution. Springer-Verlag Berlin 

Heidelberg. 

Karaboga, D., Gorkemli, B., Ozturk, C., & Karaboga, N. (2014). A comprehensive survey: artificial bee 

colony (ABC) algorithm and applications. Artificial intelligence review, 42, 21-57. 

Shami, T. M., Grace, D., Burr, A., & Mitchell, P. D. (2022). Single candidate optimizer: a novel 

optimization algorithm. Evolutionary Intelligence, 1-25. 



 
 

          11. Uluslararası Akademik Araştırmalar Kongresi (ICAR)                                         

514 

Tizhoosh, H. R. (2005). Opposition-based learning: a new scheme for machine intelligence. In 

International conference on computational intelligence for modelling, control and automation and 

international conference on intelligent agents, web technologies and internet commerce (CIMCA-

IAWTIC'06) (Vol. 1, pp. 695-701). IEEE. 

Dinkar, S. K., & Deep, K. (2019). Accelerated opposition-based antlion optimizer with application to 

order reduction of linear time-invariant systems. Arabian Journal for Science and Engineering, 44, 

2213-2241. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


