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Siparis Toplama Robotlarinda Rota Se¢imi: Bir E-Ticaret Firmasinda Uygulama
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Ozet

Lojistik stireclerinde 6nemli rol oynayan depolama, iiriinlerin
tedarikciden miisteriye kadar olan yolculugunda uygun
kosullarda saklanip kolaylikla takip edilmesini saglamaktadir. Bu
islemlerden  biri de sipariglerdeki trtinlerin = depodaki
konumlarindan toplanmasidir. Depo icindeki operasyonlarmn
biiyiik bir boliimiinti olusturan siparis toplamada fazla siire
harcanmasinin problem teskil ettigi, islemlerin daha pratik ve hizl
gerceklestirilmesi adina yapilabilecek her iyilestirmenin miisteri
memnuniyetine katkis1 ve rakip firmalarin birbirine kars: tisttinliik
yakalamasinda ciddi avantajlar kazandirdigi bilinmektedir.
Calismanin amaci siparis toplanmada kat edilen mesafenin
kisaltilmasidir. Bu amagla islemlerini isbirlik¢i robotlarla stirdiiren
Bursa’daki bir e-ticaret deposunda, ERP sistemindeki miisteri
siparislerinden segilen bir kiimedeki iiriinlerin yogunlastig1 bolge
ele alinmis olup iiriin lokasyonlarinin birbirlerine uzakliklarindan
bir matris olusturularak siparis toplama siireci gezgin satici
problemiyle degerlendirilmigtir. Gezgin satict probleminin
¢Oziimii i¢in Macar Algoritmasi ve En Yakin Komsu Algoritmasi
yontem olarak kullanilmistir. Yontemlerden hesaplanan rotalarin
mesafeleri karsilastirilmis ve Macar algoritmasinin en yakin
komsu algoritmasindan daha iyi sonug verdigi bulgulanmistir.
Algoritmalardan  ¢ikan  sonuglarmm  karsilastirilarak  rota
secgilmesinin depolardaki siparis toplama siireglerinde verimliligi
artirmast beklenmektedir. Hesaplanan mesafeler robotla kat
edildiginden hareket siiresi robotun hiz1 sebebiyle azalmaktadir.
Uriin lokasyonlarma ulagimin otonom mobil robotlarla saglandig:
otomasyona dayali siparis toplama operasyonlarinda, manuel
olarak uygulanan toplayicidan pargalara ve parcadan toplayiciya
sistemlere kiyasla operasyon siirelerinde gerceklesen azalmalarin
gluniimiizdeki ticari rekabet agisindan degerini artirarak
siirdiirecegi diistintilmektedir. Yatirim maliyeti yiiksek bu
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araclarin etkin kullanimi i¢in bunun gibi rota belirleme
calismalarmin biiyiik 6nemi bulunmaktadir.

Siparis Toplama, Otonom Mobil Robot, Gezgin Satict Problemi, Macar
Algoritmas;, En  Yakin  Komsu  Algoritmasi,  Kombinatoryal
Optimizasyon

Route Selection in Order Picking Robots: Application in An E-Commerce Company

Abstract

Warehousing, which plays an important role in logistics processes,
provides that the products are stored in appropriate conditions
and easily tracked during their journey from the supplier to the
customer. One of these processes is to collect the products in the
orders from their locations in the warehouse. It is known that
spending too much time in order picking, which constitutes a large
part of the operations in the warehouse, poses a problem, and that
every improvement that can be made in order to carry out the
transactions more practically and quickly contributes to customer
satisfaction and provides serious advantages for competing
companies to gain an advantage over each other. The aim of the
study is to shorten the distance covered in order picking. For this
purpose, in an e-commerce warehouse in Bursa, which carries out
its operations with collaborative robots, the region where the
products in a cluster selected from the customer orders in the ERP
system are concentrated was discussed, and the order picking
process was evaluated with the traveling salesman problem by
creating a matrix from the distances of the product locations to
each other. Hungarian Algorithm and Nearest Neighbor
Algorithm are used as methods to solve the traveling salesman
problem. The distances of the routes calculated from the methods
were compared and it was found that the Hungarian algorithm
gave better results than the nearest neighbor algorithm. Choosing
a route by comparing the results of the algorithms is expected to
increase efficiency in order picking processes in warehouses. Since
the calculated distances are covered by the robot, the movement
time decreases due to the speed of the robot. In order picking
operations based on automation, where access to product locations
is provided by autonomous mobile robots, it is thought that the
reduction in operation times compared to manually applied picker
to parts and part to picker systems will continue to increase their
value in terms of today's commercial competition. Route
determination studies like this are of great importance for the
effective use of these vehicles with high investment costs.
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