IE 492 Fall 2020 Projects

	Öğretim Üyesi 
	Konu 
	Durum

	

Necati Aras
	Determination of quality indicators for float glass manufacturing (2-3 students):
This project will be carried out with the data obtained from Şişecam A.Ş Mersin Plant producing flat glass. The focus is the coating process of flat glass and there are some quality indicators of interest such as color and reflectance. The aim is to determine the levels of factors that affect the values of quality indicators. A statistical learning/data mining algorithm along with optimization will be developed. 
	

	

Necati Aras
	Production with sequence dependent setup times for automobile glass manufacturing (2-3 students):
This project will be carried out with the data obtained from Şişecam A.Ş Lüleburgaz Plant producing automobile glass. The focus is on reducing the time between model changes and thus increasing the efficiency. It is basically a production problem with sequence setup times. An optimization model will be developed. (2-3 students)
	

	





Konul Bayramoğlu
	Implementing coherent structure theory for complex systems:
A physical system would be quite poorly designed if replacing a failed component by a functioning component caused the system to deteriorate. A coherent system is a technical structure consisting of elements with random lifetimes in which each component is relevant and replacing a failed component with a working one cannot cause a working system to fail.

In this project we will consider a coherent system and an alternative representation of a coherent structure called an event tree. This representation is useful in describing a complex system in mathematical language. Constructing the event tree is often itself a useful exercise in understanding a system. Once the event tree is drawn this information will be transferred to a computer, which can then utilize the mathematical results. In particular the aim is to determine the minimal cut sets in the system and order components according to their structural importance. Then system reliability and order components will be computed according to their
reliability importance.
	

	






Wolfgang Hörmann
	Disease Spread Simulation of Metapopulation Model using R:
It is obvious today, that one of the most important ingredients for a good disease spread model is the modelling of the spread between cities, countries and continents. Metapopulation models in discrete time use Binomial chain models assuming perfect mixing to model the development of the epidemic within the different cities. In addition flight and bus schedules are used to try to quantify the probability of infections between cities.

The main aim of that project is to model and implement a simulation for a moderate sized metapopulation model with 10 to 100 cities. The aim is to observe the time and the severeness of travel interventions that should be applied to protect cities from the outbreak of the epidemic. A second aim is the development of vaccination plans assuming that a certain limited number of vaccines is aailable.

Necessary Knowledge:
* Good R-programming skills
* good knowledge of probability and stochastic models
	

	


Gürkan Kumbaroğlu
	Solar and Hydrogen Powered Boat Design Optimization (2-3 students):
In this project, an optimization model will be developed to design a solar power boat with the aim to determine the size of photovoltaic (PV) and hydrogen systems with minimum cost. Two stage optimization procedures will be carried out. First stage is a simplified ship size optimization based on an existing ship design for obtaining minimum propulsion. Second stage is optimization of the PV and hydrogen system size for obtaining the number of PV modules, fuel cell size and battery at minimum cost. A prototype boat will be chosen as a case study. 
	




	















Mustafa Gökçe Baydoğan
	System Imbalance Identification for Electricity Markets (3 Students):
Wikipedia definition of electricity market: “An electricity market is a system enabling purchases, through bids to buy; sales, through offers to sell; and short-term trading, generally in the form of financial or obligation swaps. Bids and offers use supply and demand principles to set the price.”

Enerji Piyasaları İşletme A.Ş. (EPİAŞ) is responsible for the operation of the Turkish Electricity Market. Similar to the operations in stock markets, players (basically producers, consumers and brokers) make buy and sell decisions in this market. Market information is open to public via “Transparency Platform - https://seffaflik.epias.com.tr/transparency/ “. Although bids are not provided explicitly due to potential problems with exploitation of the trading strategies, information regarding the market operations are provided at an aggregate level.

Every market participant aims at gaining profit in the electricity market. To begin with, there are long-term strategies enabling sell or buy electricity in year, month and week contracts. The short term strategies consist of operations from the day ahead market serving to make buy or sell decisions a day before market opening to cover all the customers’ needs and consume all the electricity from the suppliers. There is sometimes a need for short-term strategies to compensate for the deviations caused by the change in expected supply and consumption of the electricity. The intraday market enables the trading operations to balance the electricity supply and demand. If the imbalance of supply and demand still exists, the balancing market controlled by the transmission system operator, Türkiye Elektrik İletim A.Ş. - TEİAŞ in Turkey, takes action and controls the buying upward and downward regulation price for the balancing system demand and consumption in the real time.

TEİAŞ balances the supply and demand in the balancing market. The difference between the supplied and demanded energy is called system imbalance and it is created by the summation of the system imbalances of the all balance responsible parties (BRP). BPR are obliged to submit their energy program in the day before the day of the delivery and they are penalized for each deviation from this plan. This project is about understanding supply and demand dynamics of the electricity and forecast the sign of the imbalance (if demand is larger or smaller than the supply) at an hourly level. This requires consideration of several inputs, such as weather conditions, economical indicators, special days and etc. The project group should have proficiency in dealing with large volumes of data (i.e. gigabytes level) using R/Python. Proficiency in statistical learning/modeling is required.
	

	






Refik Güllü
	Design of a Robust and Diversified Asset Allocation System (3-4 students):
Asset allocation, or portfolio optimization is an important component of financial decision-making. It is perhaps the most fundamental decision problem for corporations, financial institutions, mutual funds, and even individual investors. A classical approach used in asset allocation is to come up with a portfolio where a financial institution aims to minimize the portfolio risk and at the same time tries to achieve an average desired return. Although this approach is fairly easy to apply, it has serious shortcomings. Due to these shortcomings, financial planners show hesitancy in applying this approach. The portfolios formed by using this approach tend to be too concentrated, that is, the method allocates funds on a few number of assets, and the resulting portfolio may change significantly as the estimates of input parameters slightly differ. In this project, we would like to come up with the design of a system where given the input parameters, a robust and well-diversified portfolio can be obtained. We would like to test the validity of our design on real data. Of course, besides generating a diversified and robust portfolio, the system should also yield a well performing portfolio with respect to common benchmarks.
	




	






Taner Bilgiç and Mustafa Gökçe Baydoğan
	Learning and Earning in Online Marketplaces (3-4 students):
Sellers’ pricing decisions are primarly determined by algorithms in many of the today’s online marketplaces. For example, Amazon.com made more than 2.5 million price changes each day during 2013. Adjusting prices is not easy task as there are several important factors such as competitors’ prices, changing market circumstances, interactions between products in the seller’s own portfolio, consumer reviews, incomplete information about consumers behavior that affect demand and revenue.

To address these issues, researchers focus on pricing algorithms and analyzes their performance. One of the important problems in this context is the question of learning: how should a seller determine a pricing policy for its products to optimize profit when the relation between the price-demand is unknown upfront, and there is a need for learning from the realized sales data? This is also referred to as “learning and earning” problem in the recent literature. This project is about devising pricing policies under the aforementioned challenges. The project data will be provided by Trendyol. The project group should have proficiency in dealing with large volumes of data (i.e. gigabytes level) using R/Python. Proficiency in statistical learning/modeling is required.
	

	








 Mahmut Ekşioğlu
	A human-technology system analysis evaluation and redesign (3-4 Students):
This project is about application of IE and ergonomic principles in the evaluation and redesign of a Human-Technology System. Project may involve the following: Customer/user survey, Dimensional analysis, Task analysis, Posture analysis, Force Analysis, Eye movement analysis, Usability Analysis, Benchmarking, QFD and Cost Analysis. Examples:  Evaluation and Redesign of a medical device, a driver’s cabin of a transportation bus, ATM machine, wending machine, any industrial machinery used by operator(s), any consumer product and so on. Requirement: A basic course in ergonomics.

Detailed Description: In this project, you will analyze human-machine (or technology) interaction in terms of user performance, ease of use, health and safety risks and make suggestions for redesign. You can choose one of the machines, equipment or tools (for the convenience, we will just call them machines) that you meet or use in daily life. When using the machine of your choice, you will determine what problems the users are experiencing or may experience. You will find elements that can threaten the health and safety or affect the performance of the user. Then, you will redesign the machine for improved performance and safety.

Goal: Integrate the concepts and skills learned in IE 430 and other IE courses to evaluate a human-machine system, identify critical elements and develop redesign recommendations.
	

	





Tınaz Ekim
	[bookmark: _GoBack]Warehouse Transportation Optimization in Glass House Applications (3-4 students):
This project will be carried out with the data obtained from Şişecam A.Ş Cam Ev Eşyası İş Birimi in Eskişehir. There are 3 forklifts working during the shifts and 2 during the daytime working hours. Jobs are defined as follows:
-Pallet transport from production lines to Finished Goods Warehouse conveyor
-Pallet transport from the packaging conveyor to the packaging racks
-Pallet transport from packaging racks to production lines
-Carrying empty pallets from material warehouse to pallet seat warehouse
-Carrying empty pallets from the pallet seat warehouse to the lines

We will study the benefit of performing the operations listed above with automated guided vehicles. The outputs of this project will be the required number of AGVs, the amount of waste and savings due to waiting in intermediate stocks, and the establishment of a data monitoring system.
	




	






Yaman Barlas
	Modeling the dynamics of Covid-19 and alternative policies in Turkey (2 Students):
There is intense modeling effort worldwide of the dynamics of Covid-19 and the potential effectiveness of alternative policies to combat the pandemic. The purpose of the project is to model the dynamics of the epidemic in Türkiye. The problem is an ideal modeling challenge for system dynamics methodology. In the first phase of the project, the basic dynamics of Covid-19 will be modeled so as to generate the primary (first) epidemic wave. The parameters (about infectivity, mobility of different age groups, their vulnerability, delays in various stages of the epidemic, hospitalization, mortality and recovery rates…) will be estimated using both global and local Turkish data. After establishing the validity of the model in producing the base dynamics of Covid-19, alternative policies will be tested in the second phase of the project. These polices will include different testing, lockdown and quarantine strategies. The model will include not only the feedback response of policy makers to different situations, but also the behavioral response of different population groups (both to the state of the epidemic and to implemented policies).  By simulation experiments, the ultimate purpose is to investigate which policies will be most effective under what conditions. It is hoped that the project results will be of real-life relevance not only for Türkiye, but to some extent globally.
	


	
