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1.0 INTRODUCTION
Stakeholder analysis is a very important process when developing a system. Identifying key stakeholders is necessary to identify the proper scope, elicit requirements, and design a system. This document identifies and describes the stakeholders for the Unmanned Control & Tracking System (UCATS).  It addresses their influence, interest, and their interaction with the system.
The DJ3K team identified UCATS stakeholders by analyzing stakeholder behaviors, separating stakeholders into several categories, determining their benefits/interest areas, and weighing interests and priorities. After stakeholder identification, the DJ3K team conducted interviews with several of our stakeholders to determine needs and prioritize the members of the stakeholder community.

2.0 STAKEHOLDER IDENTIFICATION
Team DJ3K defined stakeholders by dividing them into the following categories: Government, Military, and Civilian.  Figure 1 shows the three categories of stakeholders and the groups that belong to each category.  All of these stakeholders were selected by analyzing the impact UCATS will have on these stakeholders and service that UCATS will provide.

· Government: Department of Homeland Security (DHS), Drug Enforcement Administration (DEA), U.S. Customs & Border Protection (CBP), Federal Bureau of Investigation (FBI), and Central Intelligence Agency (CIA)

· Military: Armed Forces 

· Civilian: Systems Engineering & Operations Research (SEOR) Faculty and Sponsor,  Industry, the Urban Community, and team DJ3K

Within these three categories there are some individuals, groups, and systems that UCATS interacts with during its operation and implementation. Depending on the stakeholders above these could be military, government, or civilian roles or systems. These include:

· The UCATS Operator

· Tasking Authority

· The UCATS Maintainer

· UAVs

· Communication System 
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Figure 1 UCATS Stakeholders

2.1 Civilian

2.1.1 DJ3K Team

Team DJ3K consists of the Dahlgren Team in SEOR 798 and Ashwin Samant a GMU PhD student.
2.1.1.2 Ashwin Samant

Ashwin is a George Mason University (GMU) PhD student who developed the tracking software and Graphical User Interface (GUI) with Dr. KC Chang which the UCATS will employ. He is considered part of our team, DJ3K, for the purpose of this project. Ashwin has a vested interest in not only UCATS but the entire system-of-systems view as he is working on this for his thesis project. He is our main Point-Of-Contact (POC) for questions relating to UCATS and its external systems, and we will be working closely with him to build upon the current capabilities of the system. 
2.1.1.2 Dahlgren Team 

The Dahlgren Team consists of 5 members (Kurt, Jennifer, Dave, John, and Jeanette) who are enrolled in SEOR 798. This team is responsible for implementing a small prototype algorithm and designing UCATS. The team will work with the stakeholders to elicit requirements, design a Command and Control (C2) algorithm, and perform a multitude of Systems Engineering (SE) activities in the development of UCATS. 

2.1.2 Project Sponsor
Dr. KC Chang is the project sponsor. He obtained a Small Business Technology Transfer (STTR) project from the Air Force Office of Scientific Research (AFSOR) to develop the tracking and control algorithms. He is advising Ashwin and the Dahlgren team on the requirements for the UCATS. Team DJ3K will not have any direct contact with AFOSR. 

2.1.3 SEOR Faculty
The SEOR Faculty at George Mason consists of Dr. Speller, the professor of SYST 798, Dr. Chang our project sponsor, and the other SEOR Faculty. The faculty will provide academic input to the design of the UCATS.
2.1.4 Urban Community
The urban community consists of almost anyone and anything within the area of operation of the UAV that the UCATS will control. This potentially large group includes homeowners, building owners, and the general urban population including police, fire, and emergency management personnel. 
2.1.5 Industry
Industry represents those manufacturers, suppliers, and individuals involved in the production and sale of the UCATS. They have a potential interest in UCATS to obtain the contract to build and supply UCATS to its customers. 
2.2 Military

2.2.1 Army, Navy, Air Force, National Guard
The Armed Forces of the Department of Defense have a need for Unmanned Air Vehicles (UAVs) in the urban environment. They are one of the primary users of UAVs and are seeking out new and innovative ways to reduce the manpower necessary to operate them.  In the very near future the majority of aircraft purchased in the U.S. will be unmanned. This will increase the already overloaded work of the UAV operators. UCATS will allow a single human controller to monitor several UAVs simultaneously allowing the current manpower requirements to decrease. 
2.3 Homeland Defense & Law Enforcement
2.3.1 Government Agencies
The CIA, FBI, DHS, CBP, and DEA are all government agencies that could benefit from the UCATS. Much like the Armed Forces there exists a need for UAVs. The surveillance capabilities that UAVs provide are becoming a necessity in the Global War on Terror. 
2.4 Roles & Systems

2.4.1 Operator
The UCATS operator is the end user of the system. They will be the person interacting with the system. The operator will have a keen interest in the usability, reliability, and performance of the UCATS. 

2.4.2 Maintainer
The UCATS maintainer will be the person or people responsible for keep the UCATS up and running properly. Their main interests will involve the reliability and maintainability of UCATS. 

2.4.3 UAV
The UAV is the system which the UCATS will interact with to control. The specific type and model of UAV is still undetermined at this phase in the project but there is a desire to leave it as generic as possible. 
2.4.4 Communications System
A method of communication will be required between the UCATS and the UAV. The means of communication is still undefined but it could be some form of satellite communications or line of sight, to name a few. Whatever the system or method, the need exists for effective and reliable communications between the UAV and the UCATS. For this reason, the communication system is a stakeholder.
2.4.5 Tasking Authority

The Tasking Authority is the person responsible for determining TOIs to track, generate the TOI tracking tasking, provide maps, and task the operator of UCATS. 
3.0 Value Mapping
3.1 Stakeholder Insight

The Dahlgren Team met with Dr. KC Chang, our project sponsor, and Ashwin Samant to discover more about the project at hand. Meetings were held throughout the semester both in-person and through email and telephone. The purpose of these interviews was to further understand the stakeholder interests and tailor the UCATS project around their needs.  These interviews also allowed the stakeholders to express their requirements and needs for the UCATS and helped get everyone “on the same page.” 

Along with the interviews of Dr. Chang and Ashwin, the Dahlgren Team also had the benefit of all being current government or former DoD employees. While not all of us work on UAV systems we all have an understanding of the government and military thought process. One member of the team works in the UAV branch at the Naval Surface Warfare Center in Dahlgren, VA and his inputs were very valuable to the project.

While the team did not have the ability to interview all of the stakeholders listed in the preceding sections, we analyzed them using our own knowledge and experiences. This, along with interviews of some of our stakeholders, allowed us to gain insight into the UCATS project from multiple perspectives. 
3.2 Deliverable Insight

Stakeholders in the UCATS project were all interested in different deliverables. In order to satisfy our project sponsor we had to include algorithm and GUI development for the UCATS. To satisfy the requirements of other SEOR Faculty we have to include applicable systems engineering activities such as developing a business case, analysis of alternatives, and concept of operations, to name a few. The team had to balance these and others in order to satisfy multiple stakeholders.
3.3 Stakeholder Needs Analysis

At the conclusion of our stakeholder identification the first set of stakeholder interviews, team DJ3K developed a draft of the stakeholder value mapping model. The value mapping model was developed by identifying the needs of identified stakeholders at stakeholder interviews and using our own expertise.  This value mapping will be updated periodically as we continue to interview our stakeholders and make necessary adjustments to their changing needs. Currently, the main needs for the UCATS were identified as the following:

· Accuracy: The accuracy of information the UCATS provides. 
· Affordability: A cost-effective solution to command and control UAVs.
· Safety: Safety of personnel and the urban community.
· Security: Communication and operational security. 
· Reliability: Reliability is the probability the UCATS will function as designed without failures and/or outages.
· Maintainability: To keep the UCATS in good repair. 
· Transparency of Operations: The ability to “see” how the UCATS components are functioning.
· Usability: How easy the UCATS is to use. 
· Availability: How often UCATS is available for use. 

· Interoperability: How easy it is for UCATS and UAVs to exchange information and use the information that has been exchanged. 

· Portability: How readily transportable the UCATS C2 station from one location to another. 

· Reproducibility: The ability for UCATS to generate the same outputs given identical inputs.

· Performance: UCATS will perform according to the design.

· Flexibility: The ability of the UCATS design to adapt when external changes occur. The ease with which the UCATS can respond to uncertainty in a manner to sustain or increase its value delivery.
· Extensibility: The ability of the UCATS design and implementation to take into consideration future growth. A systemic measure of the ability to extend the UCATS and the level of effort required to implement the extension.
· Agility: The ability of UCATS to rapidly and cost efficiently adapting to changes.
After identifying the needs, team DJ3K developed a value scale to rank each need (Table 1). The value scale ranges from 0 (not needed) to 4 (critical).  If a need is assigned a value of 4, then it is absolutely necessary to have for stakeholder satisfaction. If the rating is a 2, then the need is really not necessary but it’s a “want,” something that is nice to have but not needed.  If the value of the need for a stakeholder is 0, this means that the particular stakeholder does not value this need while others might.  Each stakeholder, depending on their objectives, has different priorities and therefore different needs. 
	Value Scale

	4
	The feature is critical for stakeholder satisfaction.

	3
	The feature is highly recommended for stakeholder satisfaction.

	2
	The feature is nice to have but not necessary.

	1
	The feature provides minimal value but not necessary.

	0
	The feature provides no added value to stakeholder satisfaction.


Table 1: Stakeholder Value Scale
Weights were also assigned to each stakeholder, from most important stakeholder to least important. Table 2 shows that project sponsor, Dr. Chang is the primary stakeholder that team DJ3K is focusing on and industry and the urban community are the least important.  
	Stakeholder Weights

	4
	SEOR Sponsor

	3
	Team DJ3K

	3
	SEOR Faculty

	2
	Armed Forces

	2
	CBP, DHS, DEA, FBI, CIA

	1
	Industry

	1
	Urban Community


Table 2: Stakeholder Weights

After determining the stakeholder weights, needs, and value scale, the following UCATS Stakeholder Needs Analysis Matrix was developed (Table 3).  Relative weights were calculated for each need. The most important needs were identified to be performance and accuracy immediately followed by interoperability, availability, usability and security. The least important needs were transparency of operations and maintainability. Team DJ3K will ensure that these needs are heavily taken into consideration when designing the UCATS.
	Needs Analysis Matrix

	Need #
	Need
	Stakeholders

	
	
	SEOR Sponsor
	SEOR Faculty
	Team DJ3K
	Armed Forces
	CBP, DHS, DEA, FBI, CIA
	Industry
	Urban Community
	Relative Weight

	1
	Accuracy
	3
	3
	4
	4
	4
	2
	2
	53

	2
	Affordability
	1
	3
	0
	3
	4
	3
	2
	32

	3
	Safety
	2
	2
	3
	4
	4
	2
	4
	45

	4
	Security
	3
	3
	3
	4
	4
	2
	2
	50

	5
	Reliability
	3
	3
	3
	3
	3
	3
	2
	47

	6
	Maintainability
	2
	2
	1
	3
	3
	2
	0
	31

	7
	Transparency of Operations
	1
	1
	1
	2
	2
	1
	0
	19

	8
	Usability
	4
	4
	3
	3
	3
	2
	0
	51

	9
	Availability
	3
	3
	2
	4
	4
	1
	0
	52

	10
	Interoperability
	3
	3
	4
	4
	4
	3
	0
	52

	11
	Portability
	3
	3
	1
	2
	2
	1
	0
	33

	12
	Reproducibility
	2
	2
	4
	3
	3
	3
	0
	41

	13
	Performance
	4
	4
	3
	3
	3
	3
	1
	53

	14 
	Flexibility
	4
	3
	2
	3
	3
	3
	1
	47

	15
	Extensibility
	3
	3
	3
	3
	3
	3
	2
	47

	16
	Agility
	3
	3
	2
	3
	3
	3
	2
	44


Table 3: Value Mapping

APPENDICES
APPENDIX A: Acronyms
AFSOR

Air Force Office of Scientific Research

C2

Command and Control

CBP

Customs & Border Protection

CIA

Central Intelligence Agency

DEA

Drug Enforcement Administration

DHS

Department of Homeland Security

DoD

Department of Defense

FBI

Federal Bureau of Investigation

POC

Point-Of-Contact

UAV

Unmanned Aerial Vehicle

UCATS

Unmanned Control & Tracking System
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