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Introduction and Goals

The use of Unmanned Aerial Vehicles (UAV) has been a topic of debate for some time.  While UAS can be traced back to as early as World War I, in recent years, there has been an accelerating desire to use UAS to replace conventional aircraft for a variety of applications.  The military has already made significant strides with UAS such as the Predator and the Global Hawk.  However, the emergence of UAS in civil applications presents a variety of new technical, political, and ethical challenges.  Any efforts at integration need to be analyzed in context of federal standards, safe technology, and the safety and well being of people both in the air and on the ground. While thinking about these challenges, we asked ourselves these questions:

1. What are the implications of FAA’s “equivalent level of safety” (ELOS) goal for target UAS failure rates? 

2. What are current UAS failure rates and how much can they be reduced by safety technologies such as transponders, see and avoid capacity, ADS-B transceivers, AN hardware, etc?

3. How can the FAA/industry measure and track the safety performance of unmanned aircraft?

In order to answer these questions, we wanted to first identify and define an Equivalent Level of Safety. What is that number and how is it measured? Since risks are oftentimes perceived in the context of policy decisions, we made an assumption that society is mostly concerned about risk when it comes to the issues of catastrophe a certain technology has the ability to pose. Therefore, we decided to define an Equivalent Level of Safety around the acceptable catastrophes per flight hour that general aviation aircraft currently upholds. After determining this value we would like to explore technologies that could significantly mitigate risk such that integration of UAS have no significant increases in the current acceptable levels of risk.

Essentially our goals are focused upon 1) exploring the implications of an Equivalent Level of Safety and 2) exploring technologies that can mitigate the risk of UAS,

Implications of an Equivalent Level of Safety

According to the OSD Reliability Study of Unmanned Aerial Vehicles, there is about one general aviation mishap per year.
 We want to convert this ratio to account for the number of catastrophes per flight hour. To make this conversion, we will make an assumption that the current level of safety is the amount of catastrophes society accepts per flight hour. Part of this assumption is based upon the amount of low probability and high risk events that tend to direct policy changes within organizations. 

To determine the level of safety for UAS, we need to find the number of catastrophes per flight hour in terms of midair collisions and ground collisions. For both midair and ground collisions we need to define and quantify key variables such as area of given space for collision, velocity, wingspan, mass, and number of aerial vehicles. We hope to derive a series of relationships among these variables to understand the gaps of safety between manned and unmanned aircrafts. 

Risk Mitigation through Technological Advancement

After we have obtained a basic understanding of the number of catastrophes per flight hour for unmanned aircrafts, we will have identified major gaps in the failure rates between that of manned aircraft and UASs. This identification will leads us to explore technologies that can be employed to decrease the number of catastrophes per flight hour. The latest technologies in transponders, see and avoid capacity, ADS-B, AN hardware, flight-real operator consoles can mitigate the major risks considering the integration of an UAS.

Safety Data Collection

A large implication of this research is to discuss alternatives in reporting safety and risk incidents with UAS. If we identify all the key variables in assessing the safety capabilities of UASs, how should they be reported? What sorts of methods are utilized in this data collection? How are these methods utilized? Are there other variables that are being left out in collecting this data? 

Intended Deliverables

Through our study of the implications of an “equivalent level of safety” concerning UAS and the technologies that can mitigate its risk we intend to have an understanding of the following:

1) Analysis of how different UA flight variables (e.g. numbers, size, failure rates, population flown over) can be varied to achieve the ELOS goal.

2) Description of the latest UAS technologies to mitigate risk, and estimates of their effectiveness.

3) A discussion of alternative safety incident reporting systems
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