User Story 1: Optimizing Drone Flight Paths

As a drone operator,

I want to have access to tools that aid in developing the most optimal flight paths based on various parameters like weather conditions, terrain, and mission objectives, so that I can ensure the safety and success of the mission while maximizing efficiency.

Proposed Acceptance Criteria:

1. The user can input various parameters including but not limited to:
· Weather conditions (wind speed, temperature, visibility)
· Flight height restrictions
· Sensor ranges and capabilities
· Terrain type and characteristics
· Restricted airspace and no-fly zones
· Mission-specific objectives and constraints

2. The system, utilizing a rule-based engine, can:
· Cross-reference input parameters with real-time data and geographical information systems (GIS) to suggest viable flight paths.
· Generate multiple flight path options based on predefined rules and criteria, presenting users with different strategies (e.g., fastest route, safest route).
· Offer a visualization of the flight paths, incorporating 3D terrain and weather simulation to help users visualize potential scenarios.

3. The user can:
· Modify the suggested flight paths manually, using a drag-and-drop interface.
· Receive instant feedback on the potential impacts and risks associated with any modifications, based on the system's rule-based engine.
· Save, load, and share flight plans with team members and stakeholders, fostering collaboration and efficiency.

Possible Implementation Strategy:

· Integration with GIS and Meteorological Data:
· Collaborate with organizations to obtain real-time GIS and weather data.
· Develop data parsers to feed this data dynamically into the rule-based engine for flight path planning.

· Development of Rule-Based Optimization Engine
· Create a rule-based engine that utilizes predefined rules and criteria to suggest optimized flight paths.
· Collaborate with aviation experts to develop a comprehensive set of rules and criteria that consider various factors such as weather conditions, terrain, and restricted airspaces.

· User Interface Enhancement
· Develop a user interface with advanced visualization tools, including 3D terrain mapping and weather simulation, to aid users in visualizing potential flight paths and scenarios.
· Implement a user-friendly interface for manual modification of flight paths, with drag-and-drop functionality and instant feedback based on the rules defined in the engine.

· Collaborative Planning
· Implement features to allow users to create, save, load, and share flight plans easily.
· Develop collaborative tools for team members and stakeholders to work on flight plans simultaneously, with real-time synchronization of changes, fostering collaboration and efficiency.

User Story 2: Generating Mission Reports

As a drone operator,

I want to be able to generate comprehensive mission reports that include flight paths, sensor data, and mission objectives along with analytics and insights, so that I can conduct a thorough post-mission analysis and enhance future mission planning and execution.

Proposed Acceptance Criteria:

1. The user can:
· Generate detailed reports that encompass various data points including flight paths, sensor readings, mission objectives, and any deviations or anomalies encountered during the flight.
· Customize the report format and content based on the requirements of different stakeholders.
· View a summary of the mission with key insights and analytics, facilitating informed decision-making for future missions

2. The system can:
· Compile and process data from various sources to generate comprehensive reports.
· Provide analytics and insights based on the data, identifying patterns and trends over time.
· Facilitate easy sharing and archiving of reports through various formats and cloud storage integration.

Possible Implementation Strategy:

· Data Compilation and Processing:
· Develop modules for data compilation and processing, integrating data from various sources including flight logs, sensor data, and external databases.
· Implement data analytics tools to analyze the data and generate insights and trends.
· Report Generation Module:
· Design and develop a report generation module that allows users to create customized reports with various formats and content.
· Implement templates for different types of reports, catering to the needs of different stakeholders.
· Analytics and Insights:
· Develop analytics tools that provide insights based on the data collected during the mission.
· Implement machine learning algorithms to identify patterns and trends over time, aiding in continuous improvement and strategic planning.
· Storage Integration:
· Implement storage integration for easy sharing and archiving of reports.
· Develop features for collaborative analysis and feedback, fostering a culture of continuous improvement and learning.

User Story 3: Adding Future Functionalities to the System

As a developer, 

I want to be able to build off of the existing project by using capabilities within it that allow for plugins that accommodate more specific or unaccounted for scenarios and parameters in a way that would not require building anything from the bottom up.

Proposed Acceptance Criteria:
 
1. The user can: 
· Implement plugins into the system that would accommodate any parameters or functionalities that were not already present 
· Easily understand how the system works in order to add to or modify it as needed 
2. The system can: 
· Provide a system that is not restrictive or overly specialized to the point of making modification problematic or limited
· Provide users with a meaningful starting point via a framework that allows them to easily add new functionalities or modify existing ones  
 
Possible Implementation Strategy: 

· Ease of Understanding: 
· Write detailed documentation both in code and external documents that detail how each part works 
· Include details in documentation about how the existing functionalities can be modified to be more specialized  
· Create example plugins that can be used as a guide to create new plugins 

· Ease of New Plugin Implementation: 
· Build the framework with functionalities that account for more general parameters such as but not limited to weather conditions and terrain types. 
· Have the existing functionalities in the system be built in a way that allows for more specific and detailed features and contexts to be implemented on a case by case basis.  
· Avoid creating any of the functionalities in a way that would break or require extensive modification to it in order to make it accept reasonable plugins 


-- User Stories of Stakeholders (tentative) --

 - Drone Operator(s): The drone operator is the person who will use visualization to plan out flight paths for their drones. The goal is to have the drones gather what data is necessary for the mission, using the drone's sensors over terrain while avoiding or minimizing detection. The drone operator will decide how the drone's flight path will be determined and will either control the drone manually or make an automatic, pre-determined flight path.
· Drone operators would need to have a skillset to fly the drone such that it can stay hidden from unknown enemies and would be able to take into account the drones limitations to plan & fly out a path that can gather information, etc. 

 - Research Scientist(s): The research scientist is the person who uses the data collected in the field from the drones to analyze and further improve detection systems, flight paths, and more. Their goal is to ensure the drones are getting the most accurate, up-to-date information for software engineers and drone operators.

 - Software Engineers: Software engineers are the individuals who develop and implement the software needed for the drones. This includes the data for detection systems, flight paths, and requirements and design documents. Plug-ins will also be used to model sensor ranges, human perceptual models, and noise/visual signature models of drones.

 - Allied Military Personnel: Military personnel are either soldiers out in the field or at base who receive valuable intel about targets without being detected. They may assist the drone operator if out in the field. 

 - Army Research Lab: Army Research Lab is the organization that has invested time and resources into this drone project. They provide the resources needed for the project's success.

	More User Stories


Mission Planning:
As a military operator, I want to be able to plan a mission by defining the area of interest on a map.
As a military operator, I want to specify the altitude and speed parameters for the drone during the mission.
As a military operator, I want to input specific waypoints for the drone to follow.

Obstacle Avoidance:
As a military operator, I want the application to automatically avoid obstacles such as buildings, terrain, and other aircraft.
As a military operator, I want to receive warnings and suggestions for alternative paths if obstacles are detected.

Terrain Analysis:
As a military operator, I want the application to provide detailed terrain information (e.g., elevation, slope) for the selected area.

Weather Integration:
As a military operator, I want real-time weather data integrated into the application to ensure safe and effective missions.

Security and Authorization:
As a military security officer, I want to ensure that only authorized personnel have access to the application and its features.
As a military operator, I want to log and track all user interactions with the application for security and accountability.

Data Encryption and Privacy:
As a military operator, I want all data exchanged between the application and servers to be encrypted to protect sensitive information.

Emergency Procedures:
As a military operator, I want the application to provide clear procedures for emergency situations (e.g., loss of communication, system failures).



Integration with Military Systems:
As a military operator, I want the application to be compatible with existing military systems and protocols.

Flight Simulation and Testing:
As a military operator, I want to be able to simulate a mission to evaluate and refine the flight path before execution.

Compliance with Regulations:
As a military operator, I want the application to ensure compliance with all relevant aviation and airspace regulations.

Training and Documentation:
As a new user, I want comprehensive documentation and training resources to quickly learn how to use the application effectively.

Feedback and Reporting:
As a military operator, I want to be able to provide feedback on the application's performance and report any issues or bugs.

Mission Review and Analysis:
As a military analyst, I want to be able to review and analyze the flight paths of completed missions for performance evaluation and improvement.



