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ABSTRACT
Digital photo frames are a great way to make use of the large collection of photos that we all accumulate with our smart phones, however most consumers do not own any or own very few due to the standalone design of most digital photo frames on the market. Our product is focused on accelerating consumer interest in digital photo frames by offering a design focused on scalability. Our digital photo frame ecosystem uses a single Principal digital photo frame to manage any number of Agent digital photo frames in the home in a one-to-many content distribution design, significantly reducing the hassle of setting up and managing more than a few digital photo frames. Our objectives are to offer a user-friendly, low-cost, and secure ecosystem with desirable features such as good picture quality, versatile mounting options, and attractive aesthetics. Over a range of seven different metrics of feasibility, our project scored a 4.56, which is significantly above the threshold of 3.0 to be considered feasible. The risks associated with the project are manageable, with no catastrophic risk exposure identified. An analysis of similar intellectual property shows that our design is distinct enough to avoid infringement on unexpired patents. From a globalization perspective, the explosion of digital photos is a phenomenon everywhere that smart phones are widely used, therefore a global market of our product exists. The design relies on several industry standards, such as IEEE 802.11 for WiFi connectivity, ISO 27001 for InfoSec, IEEE 62680 for modern USB Type-C connections, and IEEE 1547 for power interconnection. Strict attention will be paid to ensuring our product is safe to use and assembled from environmentally conscious material and components with favorable life-cycle impact. Manufacturability will be part of the design from the beginning to ensure efficient and cost-effective production at scale. Potential ethical dilemmas relating to unintentional access to personal photo collections were evaluated, and a strategy to respond to any potential breach was made to ensure our response satisfies ethical responsibilities to our customers and stakeholders. Potential combinations of conceptual designs were evaluated to arrive at the final product design that best balances the weighted product objectives. This design reduces cost by forgoing touchscreen and battery options and relies on the consumer’s home WiFi network to establish the digital photo frame network. The Principal will use a Raspberry Pi 4 while the Agents will use a Raspberry Pi Zero W. Each device will have multiple power outputs to enable power sharing, which will reduce the number of required outlets, power supplies, and cables. The project has been planned out with several parallel workflows to ensure efficient and timely execution of project phases. The team has the necessary expertise or ability to rapidly gain expertise in all disciplines required for the project realization, such as embedded programming, mobile app programming, and wireless operability.
I. Project Status
The project has entered the first full week of development following procurement of all hardware required and the creation of the Software Detailed Design Specifications. The team is focused on three main prongs: development of the interoperability API code, the Graphical User Interface software, and the hardware design. A summary of the progress for the first week of development is shown below:

· James
· Created Java code running on Android to find discoverable Bluetooth devices.

· Identified Raspberry Pi 4 and Raspberry Pi Zero W.

· Tested Bluetooth communication with RPi 4.
· Dan

· Created Java code running on Android to send text-based messages to RPi 4 over WiFi.
· Created Java code running on Android to send image files to RPi 4 over WiFi.

· Josue

· Set up web server on RPi 4.

· Created main GUI displays with GUI elements (no backend functionality yet except that required to navigate between displays).

· Demonstrated navigating to web portal from browser on computer connected to same WiFi network.

· Demonstrated navigating between the main displays.

· Kristina
· Created Android app main GUI displays (no backend functionality except that required to navigate between displays).

· Demonstrated navigating between the main displays.

· John
· Created initial PCB design.
· Ordered parts to do breadboard testing.
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Fig. 1. Development set up for device interoperability API code. From left to right: Android tablet running test code; Android Studio running on Windows laptop showing Java code; Thonny IDE running on Raspberry Pi 4B showing Python code; Raspberry Pi 4B device.
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Fig. 2. Hardware design workbench including all core hardware components such as Raspberry Pi Zero 0, Raspberry Pi 4, LCD, and LCD driver.
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Fig. 3. Demonstration of Bluetooth paring sequence. Upper left: discovery of Bluetooth devices. Upper right: Bluetooth pairing with Raspberry Pi. Lower left: Successful connection. Lower right: Communication established between devices.
II. Expectation for Demonstration Readiness

The project is progressing without any delays. Maintaining this pace of development will result in successful completion of the project in early July. As detailed in the Plan of Action, two full weeks of buffer were built in to accommodate any unforeseen delays in the project.
III. Concerns
The interoperability API code was predicted to be the most challenging on the project, which is why it was slated to be developed and demonstrated in the early stages of the project. This has been successfully accomplished; thus, the main concern of the project has been alleviated. The next most pressing concern will be ensuring that the hardware PCB and frame can be manufactured and delivered by the end of June. At this time, no reason exists to think this won’t be the case.
