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ABSTRACT

This paper presents an investigation of the use of simulation methodology and its effectiveness in an airport environment. The focus is to gain a better understanding of airport security needs while maintaining strict mandated policies set down by the Transportation Security Administration. Airport screening is a series of discrete event; each activity affects the next process and each process has a set of rules.  Through the use of computer simulation, we will design and manipulate airport security queues and the passenger screening processes to identify a more efficient and safe process while reducing bottleneck. 
INTRODUCTION
In the post 9/11 era, security has been in the spotlight at all of the nation’s airports. Airports went from being a fun adventure to being a frustrating experience with rules changing rapidly and no two airports mandating the same procedures. There is an urgent and ongoing need to improve security posture to meet all mandates and to ensure safe and smooth operations while ensuring rapid and efficient passenger flow.  For most security planners, a key challenge is to constantly measure how changes or additions to their facilities or models impact security effectiveness, operational costs, and passenger throughput. Each change must be analyzed to ensure negative effects do not outweigh the benefits.  The latter however, is a difficult and challenging task in itself, requiring careful thoughts and planning.  As part of the new security environment at the nation's airports, discrete event simulation modeling has been recognized as an effective tool in understanding the operational dynamics of passenger security screening in conjunction with the redesign of the passenger checkpoints.
Project Management:  Air travel is an essential part of our daily lives.  Over 1.9 million passengers each day rely on U.S. airports for business and leisure travel.  More than 38,000 tons of cargo pass through U.S. airports each day. The nation's airports generate $507 billion each year in total economic activity. The economic impact of airports on the labor market in the U.S. is 6.7 million jobs (approximately 1.9 million jobs directly related to airports and 4.8 million jobs indirectly created in local communities).  U.S. Airports generate $33.5 billion in local, state and federal taxes.  With such an impact on the US economy, airport security management and speedy flow of passenger is a high priority national agenda item. Modeling and simulation has become an effective way to target new technology advancements and operational concepts and to evaluate the behavior of complex systems, offering the opportunity to examine the complexities of the airport environment in a non-intrusive and cost-effective way, while also offering the means to evaluate, assess, and fine-tune equipment selections, configurations, and other operational factors without actually deploying or installing expensive security equipment or reconfiguring secure areas of the airport environment, unnecessarily interrupting passenger and baggage flow through an airport. In the long run, this will result in the implementation of more effective and efficient airport security solutions.

Transportation Security Administration (TSA) has become aware of the value of simulation modeling and the benefit the technology can offer. Simulation methodology has been applied to develop resource requirements at all airports in the United States.

Thirty years ago, airport screening was pretty simple - anyone could go to the gate to both meet arriving passengers and say farewell to departing ones. Passengers did not have to remove their shoes, scan their laptop separately or pack toilet articles in a baggy with not one article being larger in size then three ounces. It was an unsophisticated process – a basic queue/server model. We did not have to worry about carrying on liquids, having our possessions confiscated or randomly being chosen for a secondary screening process. The 9/11 event changed the way we think of safety at airports. 

On September 11th, we were thrown into using a process that was not designed for dealing with heighten security issues [1, 3]. Airports went from being a fun adventure to being a frustrating experience with rules changing rapidly and no two airports mandating a standard procedure. There was no study, no review and no time to build a simulation to determine “how to make the process work”.  The airport screening process swung from one side of the pendulum to the extreme opposite one. To make matters worse, airports screening machines were outdated in the US and incapable of detecting more modern plastic and/or organic explosives devices. We were wide-awake without a system, without the money and without the time to review options that would deal with the new threats in airport and airlines security and, to move the process along in a timely manner.   Passenger check point procedures and long waiting times became inevitable phenomena and still continue to be the most frustrating factor associated with air travel today.

Recent research in using Simulation methodology in studying operational dynamics of passenger security screening [2] has been quite promising.  In this research proposal, we aim to investigate this issue and particularly develop methods to more accurately compute estimates of system parameters and waiting time figures by constructing computer simulation models via ExtendSim [4] software package recently acquired by the college.

SIMULATION APPROACH

In spite of recent and rapid advances in computing and information technology, many companies and institutions still suffer from outdated equipment and inefficient work practices. This is due in part to the prohibitive expense and time required to explore alternative methods of operation and try out new technologies on real systems and processes. Simulating a system or process provides a quick and cost-effective method for determining the impact, value, and cost of changes, validating proposed enhancements, and reducing the resistance to change. Simulation models allow for time compression, are not disruptive of the existing system, and are more flexible than real systems. They also provide metrics for meaningful analysis and strategic planning.
As a powerful research method, simulation enables researchers to look at an artificial world move forward into the future, giving the user the unprecedented opportunity to intervene and attempt to make improvements to performance. As such it is a laboratory, safe from the risks of the real environment, for testing out hypotheses and making predictions.  Computer models are used to learn about a real life situation that cannot be altered directly, either because the system does not yet exist or it is too difficult to change just for experimental purposes. Simulation models can help explain, understand, or improve a system as complex of the Internet or a large scale engineering project such as mission to Mars. The purpose of simulation modeling is to help the decision maker solve a business problem with more insight into to random phenomenon that is often cannot be captured, modeled, or treated by deterministic methods.  
CONCLUDING REMARKS
We think the findings of this research have wide general application in queueing theory. Although queuing theory was developed decades ago, the common hypothesis  have been until now that, no matter how long a queue is, the people servicing it don't speed up or slow down their service to each person in the line. 

This study suggests this isn’t the case, and its results could have implications well beyond airports. In some cases where it is critical that servers do not speed up their service when lines are long, it might be desirable to hide or conceal the length of the line from them. In other situations, it may be advantageous for service quality for the servers to be fully aware of the length of the queue.   

The analysis carried out with the simulation model investigate the passengers’ average waiting time before reaching the gate area under the effect of different resources availability as well as in correspondence of different passengers’ behavior.  Furthermore, analysis of variance (ANOVA) may be implemented on the input-output of the simulation model, under different assumptions, as a powerful tool for correctly designing passengers’ flow into the airport keeping into consideration security controls.
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