Introduction of the Team, Sponsor, and Project(Sam - slides 1 - 5)	Comment by Sergio Maradiaga: 1 min. 59 sec.
Good morning everyone. I hope everyone is well and had their morning coffee! I wish to start first by thanking the other teams for their wonderful work on their project, and hopefully, ours is as informative as their presentations were to us. I would like to start by introducing my team first. My name is Sergio Maradiaga, but the team calls me Sam,

Pass the baton to the following people:
· Alex Alcazar (~2 min 5 sec)
· Francisco Brito(~1 min 10 sec)
· Sergio Valadez (2 minutes ~30 seconds)
· Thad Owens (~1 min 35 sec)
· Alex Gaeta (~2 min)
· Alberto Gonzalez (~2 min 30 sec)
· Kevin Tang (~2 min 10 sec)
· Helen Dam (~ 1 min 30 sec)
· Mychal Salgado (~1 min 40 sec)

We are the team in charge of the SUAS Flight Path Visualization, sponsored by the DEVCOM Army Research Laboratory, spearheaded by Dr. Paul Fedele and Dr. Eric Holder, who could not appear in person but is with us over Zoom.

Points at the Zoom and Present Liaison

With that, I would like to move to our agenda for today with our presentation. We will review the project overview, requirements, User Interfaces, Proposed Implementation, what we learned from our journey to this point and future goals.

Now onto the project overview, I would like to start off with speaking about our Sponsor and a little bit about who they are. 

The United States Development Command Army Research Laboratory is a governmental foundational research laboratory established in October 1992, and Dr. Patrick J. Baker currently directs it. They specialize in the following you see on screen, with our project fitting in one of these specializations.

Our liaisons, Dr. Eric Holder and Dr. Paul Fedel, are human factors engineers and physicists, respectively. They have assisted us in creating User Stories, set up meetings with Drone Operators and those involved in this project or are interested in assisting us, and have also assisted with building the requirements so the software can be created with those criterias in mind. I would now like to pass this on to Helen.

Task/Concept & Project Significance (Helen - Slides 6, 7)
Thank you Sam.
So the main concept that our liasions tasked us for our project is to implement a drone's flight path and to provide feedback based on the concept of minimizing the detection of the drone. 
We generalized the ideas of our project based on our task which is to design a simulation that implements a 3D visual architecture: 
The project will allow users to visualize a flight path, display and provide several environmental terrains such as a forest, a city, or a open field and while the mission is taking place, the simulation would track and mark objects, people, enemies, buildings, other factors that can play a risk to outing the drone’s location. We will be ultilizing and putting an emphasis on sensors properties of sound, noise, and sights around the drone. 
After the flight path takes place, we will provide a feedback report and its mission success rate on how the mission went. 

(next slide, 7)
There are several reasons to why this project is important, the first is being able to gather information and survey the area during a drone’s flight mission while trying to remain undetected. It is important to be able to test and run flight paths to be able to prepare and plan for any unwanted interferences, the simulation can also be used for training purposes for different types of missions as well. 
Overall, we want the design to be understandable and simple simulation for mission planners to use regarding military operations on information gathering. 

Now I will be passing it over to Mychal.

User Stories & Implementation Strategies (Mychal) [Slide 8]	Comment by Mychal Salgado: 1 min 20 seconds
Thank you Helen.

One of our first collective tasks as a group during the discovery phase of our project was to develop user stories in an attempt to better understand the challenges and needs in optimizing drone operations.  Today, I'll briefly walk you through the insights we gained about our users and the broad strategies we've developed to address their needs.

Our first user story centered around drone operators needing to optimize flight paths. We learned they require real-time data on weather, terrain, and mission objectives to ensure mission success and safety. Our next story involved military leadership and focused on the need for comprehensive mission reports, highlighting the importance of post-mission analysis to refine future operations. Lastly, we considered the perspective of future developers, emphasizing the need for an extensible system that can adapt to evolving demands and technologies while maintaining detailed documentation for ease of understanding.

From these stories, our possible implementation strategies were able to emerge. As we’ll discuss in more detail later, you can see how our team has decided to approach these requirements to achieve our objective, including implementation of geographical information system (GIS) data, meteorological data, a user friendly 3D interface, and a way to export mission data. These tools are designed to empower its user by significantly enhancing both mission efficiency and safety.

Next I’ll be passing it over to Alex.

Actual Users (Alex Alcazar) (Slides: 9-10)	Comment by alex alcazar: Time 2:05

Hello everyone my name is Alex and today I am going to be talking to you about some of the actual users we were able to talk to. One of the first users we talked to was Sergeant First Class Yamakado. Now, just to give you some insight into the significance of that rank, a SFC in the U.S Army is an E7 which is a Staff Non-Commissioned Officer. To achieve this rank typically takes 15-18 years. SFC Yamakado is a Senior Instructor for U.S army drone operators at Camp Smith, NY. I threw a picture here in this slide in which you can see some of his actual students setting up for a drone mission.
Two other users we were able to talk to were Jim Fuller and Deric Dalton. Both Jim and Deric work the Guard Unit with the Marine Corps Warfighting Lab. Jim Fuller did over 20 years in the Royal Marines Commandos and Deric Dalton did over 4 years in the United States Marine Corps and afterward worked ground intelligence to include SUAS.
	One of the biggest benefits of speaking to these users is that we got to get real insight into what goes into mission planning as well as some of the hardships that go into mission planning as well as during a mission. 
	In this slide we listed some of the types of drones that these users have worked with. One of the main things that really resonated with me was how SFC Yamakado talked about a scenario of when he worked with the switchblade drone. This drone tends to make a lot of noise and can be easily heard. However, he talked about how even when he was within 100m of the drone and had spotted it, that it was so fast that he lost sight of it within seconds and could have easily been killed. You could imagine how this situation would go in a real life combat situation. 
	I would like to now pass it over to Sergio Valadez

Users and their Operating Environment (Sergio V. Slides 12)
Thank you Alex for the information, now, what about the people that are going to be using these drones and where? Well, after some discussion, we all came to a consensus that the people who’ll be using these drones are going to be military personnel, designers, developers, sometimes university professors, and any other interested or involved third party. As for where the software will be used, we decided that the users will most likely be operating in three main categories: Barren, Urban, and Woodland areas. The barren places being desserts, wastelands from battlefields, and desolated areas, while the woodland places are jungles, forests, and plantations, and Urban areas being cities, rural, and suburban areas. One other thing I’d like to mention is that the environment is bound to become dynamic since the operators themselves could be on the move while making use of this software, making the environment transition from one type to the other, or a combination of these environments.

Design Constraints & Assumptions (Sergio V. Slides 13)
Now, as for Designs Constraints and Assumptions, we have quite a bit. Right off the bat, I have to say that it’s not possible for the software to rapidly adjust the flight path whenever something changes in the environment, so it hopes that things will remain mostly static when the simulation is in use. Second of all, the software also won’t predict the movement of hostile forces, nor will the software contain data from every sensor the drone has. Not to mention that the software can’t contain data on every single environmental factor, so this will make things a bit harder when it comes to trying to make the drone as accurate as possible to avoid detection while making the flight path. Not to mention that the software also assumes that the environmental data is accurate and that the user is on a mobile device with the proper knowledge of how to use the data.

User Documentation (Sergio V. Slides 14)	Comment by Ness Lou: Cut to save 40 seconds or so
As for documentation, the users of this software will be able to get access to the Software Requirements Specification document, the Software Design Document, and any other documents that this group decides to create and add alongside the software.

Preliminary Presentation Script for CS 4961 - Security Requirements (Thad Owens) Slide 14	Comment by Thad Owens: I will speak this section during the presentation (Section 5.3) ~1 min 35 sec

For our security requirements, we have several points. One of our first security requirements is to have a profile method for the software. The profile method is used to select between authorized users of the drone. This is to ensure that the drone cannot be compromised before, during, or after flight. Another requirement is that the drone flight path simulator is to have two factor authentication incorporated into the software. This adds an extra layer of security for the drone and user. TCP/IP must also be used for transferring data because TCP is more reliable than UDP. An alert system must be used to warn of urgent matters such as low battery life or altitude limits. The flight path simulator shall also have a failsafe in case of emergencies such as critical battery life. This failsafe shall allow the drone to make an emergency landing.
The drone flight path simulator shall have geofencing so a virtual boundary is used to show the user the area of operations and prevent the drone from leaving its mission area. Along with that, the simulator must show forbidden flight zones so the drone operator can be warned of any unauthorized airspace and avoid it. Finally, the simulator shall have flight data logging. This will help with post-flight analysis such as showing flight time, position of the drone, the speed of the drone, altitude, and so on. This post-flight analysis will help drone operators and other stakeholders learn more about the performance of the drone and other statistics.



UI Interface (Alberto) (Slides 16-20) 	Comment by Alberto Gonzalez: Section 3 of the presentation ~2:30 seconds
For the UI interface, we created a mock up that is simple in design as one of the complaints we received from army personnel we spoke to was that the current UI in the drones they operate was very complicated and hard to understand. This mock up is not final but captures the info we want displayed to the user. The UI will give users info about the flight including the type of drone being used, the altitude of the drone on the path, the distance to target as well the distance to base station, the estimated duration of the flight, the total distance of the path, the actual distance and time the drone can fly given its battery level, the direction of the drone and any airspace constraints.
We also added input fields for the user to be able to enter some of the information displayed and to help determine the drones detectability on the flight path. This includes start, end, and additional points for the flight path, an option to upload a premade path, weather options, the time of day for the flight, target and mission critical locations, the location of ground station, the drones battery, the altitude the drone will be flying at and the airspace constraints for the drone.
For accessibility and settings of the program users will be able to expand and minimize labels for information, the option to change text size and color, the option to reset the settings to default, and a help menu to give users basic information needed to use the program. 

Apportioning of Requirements (Sergio and Francisco Slides 22)
Thank you Francisco, the Apportioning of Requirements we all agreed on ensuring that the user can adjust the drone’s flight based on either the “fastest path” or the “least detection.” Both of these options will come with their own trade offs since it goes hand-to-hand on the drone’s detectability, speed, and time.

Logical database requirements are set to be determined by May 2024.






What We Learned(Francisco Brito) (Slides 22-25)	Comment by Francisco Brito: -1min 08sec
Throughout this semester, we have learned a lot as a group. Effective communication has shown to be essential for building trust and supporting task management, especially when it comes to maintaining team morale under pressure. We made a weekly schedule that gives us time for team meetings to discuss what tasks need to be completed and provide any information that was found. Classified or restricted information, including military operations and sensitive data, limited us on information for the software. Documenting specifications for the drone flight path simulator and the software requirements  to keep the sponsoring organization informed. We had to reverse engineer the previous group's work. We reversed everything that was in the folder, such as Unity itself, the models, textures, and the data. Overall, this whole process has not only moved our project forward but also made us better at working together.





Legality and Ethics (Kevin Tang Slide 26)	Comment by Kevin Tang: ~2min 10sec
One thing that we wanted to give special consideration to were the legal and ethical aspects of our project. As has been seen, our software is intended for military use. Although we have been working closely with our liaisons and contacts who have been very helpful and forthcoming with information, there are ultimately still things that they are not able to disclose to us. Thus, while we are aware of the intended general usage of our software, we do not know the full specifics of how it will be used. 
Using the ACM code of ethics for guidance, our main point of consideration is related to harm due to the military usage context of our project. Even with that in mind, no aspect of our software is meant to increase or exacerbate harm on any side of a conflict regardless of whenever or wherever it may be used. In fact, our intention is to decrease harm. By aiding our users through more effective information gathering via the drones, we can increase the precision of their missions. The most immediate intended result is that the users will be able to carry out their mission with fewer problems and thus, less possibility for casualties. Also, since detection avoidance is a core aspect of our project, we are minimizing harm to our users from attacks during reconnaissance. This also reduces the risk for damage to the drones themselves. For example, one of the concerns that one of our contacts mentioned was the heat signature of drones. By creating a more intuitive and accessible way to monitor heat to keep it low, the drone is less likely to be detected which will help keep soldiers out of harm's way. In addition, there may be times when reconnaissance will be carried out on military operation zones with non-combatants. With more effective reconnaissance, collateral damage to civilians and property can be greatly reduced as legitimate targets can be more easily identified.  
And of course, all usage of our software in any context along with its users should be subject to legal and ethical oversight to the full extent.  


Future Goals(Alex Gaeta) (Slides: 27-29)

Our future goals for this project are directed towards a program that supports our main goal. That is to provide the user with crucial information about the drone and the targeted individual. By granting users the ability to experiment with different flight trajectories and assess detection levels, we are striving to maximize the drone's potential. To include the needs of the military we plan to provide useful information in the ui in an understandable and accessible way while developing a flight path for speed and stealth for the user. 
 In the short term we plan to gather basic information from the drone. As well as utlizing the drone’s sensors and research methods to overall improve the stealth of the drone. In the long term we plan to build a program where its foundation can easily implement additional software and incorporate a 3D web based environment to map the surrounding area while pulling data from other sources. 
In depth, our schedule will look like this: Our first phase will begin mid January and end 2 weeks into February. During this phase we set to build the foundation to allow plug-ins for the ability to extend upon the program. In the Second Phase, the project will shift in February towards the drone itself. We will begin to incorporate calculation and measurements related to the drone’s sensors, develop the basic UI to allow the user to design a flight path, gather the data from the drone such as environmental conditions, objects it tracked, sensor data, current location and many more. This phase will end around April. And in April we enter the final phase where we expand upon the data from both the drone and the third party resources, calculate the minimum detection level of the drone, generate feedback reports, test the 3D visualization architecture, allow user input to ultimately decide the flight path, and finally perfect the UI. We plan to conclude the project on May 3 and adjust for any potential delays.




Last Slide (Sam)

I would like to emphasize that, thought we do have these goals and timelines, they are tentative as they tend to switch due to our busy schedule over the semester. Nonetheless, we wish to knock most of these goals down, and by the next semester, we are able to present with more information and include information that was previously stated as To Be Determined. 

With that, we would like to thank you for your time, and for taking an interest in our presentation. We have the floor open for questions. 



