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Introduction

Problem

Journaling can be repetitive and stressful for children who are asked to record their daily
activities for schoolwork, as well as adults who may follow their habits for personal or
professional reasons. Not only does it take time, but it also requires mental work to recall,
note down, and often describe the events of the day coherently. This approach might be
especially tedious when considering the possibility of spending that time on more fun or
productive tasks. There is a need for a more simplified, less intrusive manner to capture these
everyday events that does not interfere with the enjoyment of the experiences itself.

Solution

SnapLog's core feature is the ability to generate a timelapse—a series of images shot at
regular intervals that, when combined, provide a dynamic overview of your day. The camera
is set to take an image every few minutes, and each one is quickly and securely delivered to
your smartphone. Using a dedicated operation, these photographs are creatively stitched
together to produce a cohesive video story, capturing the spirit of your day in an interesting
and instructive style. As the day comes to an end, the app finalizes the timelapse, encoding it
into a film that can be reviewed or shared, providing a unique way to contemplate and
archive your daily journey.
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High-level requirements list:

1. The camera is able to take pictures and send them to the host device. The camera will take a
photo and transmit it wirelessly, and automatically, to another device. The delay should be
within 5 minutes.

2. The camera should be able to take pictures automatically within a certain configurable
interval, maximum 5 minutes.

3. Finally, the software on our host device should be able to convert pictures taken in the last 24
hours into video that could be viewed on the device.
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Subsystem Overview:
Our design consists of a few subsystems and each of them perform their own functionalities
in order to work together and accomplish the goal of imaging and wirelessly communicating.

Power subsystem: This subsystem controls power to the other subsystems. As the prototype

we are developing is aimed to be carried around, it will be powered by a lithium polymer battery. Due
to the fact that lithium polymer batteries can be harmed in conditions of overcharging and
undercharging, we will design a subsystem to combat this issue. The protection module in our power
management module is designed for this task. Another issue of using a battery as a power source is
that the voltage will fluctuate. In particular, a lithium battery will have its voltage fluctuate between
3.3v to 4.2v based on its charge level. As a result, we will also incorporate a voltage regulator in our
power management submodule to address this issue.

Imaging subsystem: This subsystem capture photo and send the data of it to
transmission subsystem. This subsystem handles the task of creating the image. It consists of a

camera module, the microcontroller, and a SD card for caching data. The camera module will be
controlled from the microcontroller and will communicate with our microprocessor to transfer the
data it captured to store it.

Sensor subsystem: This subsystem help the imaging subsystem to enhance the photo
quality. This subsystem helps our prototype to sense the world. It consists of the IMU, RTC, and the
microcontroller. It helps us to stabilize and enhance the image. It also helps us to set up a proper wake
alarm for the microprocessor for it to enter sleep mode to conserve battery life.

Transmission subsystem: This subsystem transmits photo data to the user’s phone. The
transmission subsystem will finally take the captured image from cache and wirelessly transfer it to
the host machine. The data will be sent over bluetooth protocol stack as it is one of the most
widespread protocols enabled by consumer electronic devices.

Subsystem Requirements:

Power subsystem: This subsystem should be able to supply other subsystems with at least
3.3v 200mA. This will be tested by using an appropriate resistor and multimeter measuring voltage
and current over the resistor that is connected to the output.

Imaging subsystem: This subsystem should be able to generate raw imaging data that is able
to be read by the microcontroller. This will be tested using in-program debug functionalities such as
serial output or JTAG of the microcontroller.

Sensor subsystem: This subsystem should be able to generate raw sensor data and wake
signals that are able to be read by the microcontroller. This will be tested using in-program debug
functionalities such as serial output or JTAG of the microcontroller.

Transmission subsystem: The transmission subsystem should be able to wirelessly transmit
images to other devices using bluetooth. This will be tested by visually examining the output of the
receiving program to see if it is correct.



Tolerance Analysis:

As modern components are designed with power fluctuations in mind, the minimum power
supply voltage before brown-out will typically be 3.0V, and highest possible intake voltage will
typically be 3.6V. So the voltage tolerance will be +- 0.3V.

Since in this project we are using lithium battery as a power source, the voltage it is capable
of supplying is Vbatt = 3.7V +4— 0.5V, and some of its range is well beyond acceptable voltage
for our microprocessors, our power module have to be able to step down this voltage to an acceptable
range. In this project, we are using regulator to achieve this goal, and the voltage shared by the
regulator will be:

Vregulator = Vbatt — Vmicrocontroller = 3.7V — 3.0V = 0.7V >= 0.7V

This suggests that a silicon semiconductor should suffice this goal of ours.

Ethics and Safety

Assess the ethical and safety issues relevant to your project. Consider both issues arising
during the development of your project and those which could arise from the accidental or intentional
misuse of your project. Specific ethical issues should be discussed in the context of the IEEE and/or
ACM Code of Ethics. Cite, but do not copy the Codes. Explain how you will avoid ethical breaches.
Cite and discuss relevant safety and regulatory standards as they apply to your project. Review state
and federal regulations, industry standards, and campus policy. Identify potential safety concerns in
your project.

1. Data Security:
The ACM Code of Ethics emphasizes the importance of system designers and developers
being vigilant about data privacy and security. Principle 1.6 - "Respect Privacy" obliges
computing professionals to preserve the integrity and security of personal data; this principle
will guide us in implementing end-to-end encryption for data transfer from the SnapLog
camera to the phone application. Moreover, Principle 1.7 - "Honor confidentiality" reinforces
our commitment to ensuring that personal data is accessible only to authorized individuals.

2. Accuracy and Reliability:
Principle 2.5 - "Give comprehensive and thorough evaluations of computer systems and their
impacts, including analysis of possible risks"will be the cornerstone for developing SnapLog's
imaging and timelapse algorithms. This principle underlines the necessity of creating systems
that are reliable and that accurately represent the data they process. We will conduct extensive
testing to ensure that the representation of time and events in the timelapses is a true reflection
of reality, without any distortion.

3. Hardware Safety:
In accordance with Principle 1.2 - "Avoid harm to others," the physical design of SnapLog
will be user-friendly and free of potential hazards, such as sharp edges. We will adhere to



industry safety standards to ensure that the device is safe to wear and use. Additionally,
Principle 3.1 - "Ensure that the public good is the central concern during all professional
computing work" will inform our approach to designing a device that is not only safe for the
user but also considers the well-being of those indirectly affected by its use.

4. Wireless Communication:
The Federal Communications Commission (FCC) regulates interstate and international
communications by radio, television, wire, satellite, and cable. Devices that utilize Bluetooth
technology must adhere to FCC rules to ensure they do not cause harmful interference with
other wireless services.
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