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Project Description
 The original basis of the project is a basic 2-way conference call device, one which could act as representative of a person for a meeting or gathering who cannot physically be there. This core project will involve embedded microcontroller programming, likely utilizing an Arduino UNO or something similar, with I/O and software to utilize a speaker, microphone, and webcam. The team will implement a GUI to control modules connected to the device, turning it from a simple calling device to a robust robotics system. Add-ons to this base device include a robotic grabber, additional sensors, mobility (wheels or tracks), storage for small material transportation, and potentially more. This project will involve electrical experience, programming experience (both hardware and software), and cybersecurity experience (utilizing the secure operation of servers to communicate with the device). Much of the learning from CprE 288 will be applied, with a different MCB and new libraries which will be created by the group. 
Deliverables
Deliverable 1: The device will be fully functional with basic conferencing applications such as Zoom. This will be the most basic functionality and will not require significant hardware programming. 
 Deliverable 2: Additional functionalities will be developed through embedded programming to add further add-on capabilities
 Deliverable 3: A GUI will be developed to interface with add-on hardware
 Deliverable 4: At the very minimum, a robotic grabber will be functional and connectable to the main device
 Deliverable 5: A custom designed 3D printed shell will be made to encompass the video/audio components, and will be designed in such a way that additional addons are easily connected and interfaced with the main device
 Deliverable 6: With what time the group has remaining, they will gain feedback, research, and design as many add-on units as possible to fully demonstrate the customizability and robust nature of the device. Robotics can be a large area to explore, but may take more time than available. 
Timeline
Month 1: Meet to discuss goals and delegate tasks. Research and purchase/rent hardware, such as the Arduino, Raspberry Pi, Camera, Microphone, Speakers, and Screen (the proposer has units for testing for all of these except the Arduino at this time). Test the Raspberry Pi IO to verify functionality of network functions and video/audio.
Month 2: Program base libraries on the microcontroller
Month 3: Develop first batch add-ons
End of first semester: Present functionality and demo first batch of add-ons
Month 5: Begin design for unit enclosure and interfacing
Month 6: Finalize designs for first batch add-ons and begin developing second batch add-ons
Month 7: Finalize designs for second batch add-ons
End of second semester: Present full functionality and create demo scenarios. 
Resources provided by Client
The client has a raspberry pi, webcam, speakers, microphone, and miniature TV available and ready to use for the project. The client has confidence and competence in the field of embedded programming and can utilize and contextualize many of the libraries they developed for CprE2880. Command flags will be a major focus for this project, as they allow virtually infinite possibilities for the addition of new features without major modifications to the main code architecture.
