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The Safe Whale Tagging (SWaT) initiative's goal is to provide a safe and

affordable way to tag and track whales. SWaT is an interdisciplinary

project, featuring Mechanical Engineers, Ocean Engineers, and

Computer Scientists.

Introduction
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Current whale tags use barbed spears, darts, or suction cups to attach

to the whale. Spears and darts pierce the skin of the whale and can

cause health complications for the whale, potentially even death.

Suction cups are far less harmful, but current non-invasive designs are

far more expensive than dart or spears, making them inaccessible. The

goal is to create a non-invasive tag which collects the data that Marine

Biologists want to have on whales, at the cost of a modern dart or

spear tag.

Problem Statement

Methodology and Innovation

Within the Electrical and Computer Engineering portion of the project,

our goal was to create a sensor payload which would meet the

requirements of a modern tag for a fraction of the cost of current

alternatives. The sensor requirements were decided by researching

what current tags record and speaking with Marine Biologists to

determine what data they would want recorded for whales.

Additionally, given the extended duration that whale tags need to

operate on battery power, creating a design that would draw a low

amount of power became a priority.

Progress

The design process required many iterations of PCB before getting the

completed state, with a total of five boards being designed and two

being built. Early designs featured the ATMEGA328P, which was later

changed to the ESP32 to reduce the number of additional components.

Switch the boards allowed for the Real Time Clock, USB to UART

controller, button cell battery, and crystal oscillators to be

consolidated into a single chip, making the design much smaller. The

final iteration of the design features GPIO pins for future teams to

build from and expand functionality as needed. Our block diagram is

displayed in Fig. 1.

Novelty

As previously mentioned, two major goals of this design were to make

the design cheap and to make the design power efficient. We able to

achieve a very low power draw by having the device enter a low power

mode when measurements aren’t being taken. Fig. 2 shows the

difference in power consumption between when the device is measure

and when the device is not measuring. Additionally, Fig. 3 shows what

percentage of time the board will be in each state. With the board

spending most of its time in low power mode, which takes significantly

less energy, we can greatly extend the time that we are tracking the

whale. We also succeeded in creating a cheap design with our entire

the cost of our sensor payload falling within the average cost of a dart

tag, demonstrated in Fig. 4. The breakdown of the total cost is shown

in Fig. 5.

Future Work

The design is complete with regards to what the goals for this year

were, with the final step being to combine the sensor payload with the

hull designed by the mechanical engineers. There were additionally

functionalities that were not necessary but will improve the design

such as a method for detecting salinity levels and a GPS module to

allow for retrieval of the tag. With this project being an iterative one, a

document containing the knowledge collected will be created and

recommendations for future teams to focus on will be provided. The

board has been designed with GPIO pins so that it is expandable, and

future teams will be able to adapt the base design to whatever

emerging needs they have.
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Conclusion
Our sensor payload met the criteria that was set, but there are many

other functionalities which could be implemented to improve the tag.

Future teams of Mechanical Engineers, Ocean Engineers, and

Computer Engineers will be able to iterate on the groundwork laid by

this project.

One of the biggest limiting factors of the design is the cost of the

pressure sensor. Fig. 5 shows the immense percentage of the total cost

that the pressure sensor takes up and finding a cheaper option could

greatly lower the cost. Additionally, there was disagreement about

how to implement certain functionalities on the board, such as

storage. Flash storage was initially chosen for its low cost but was

changed to a Micro SD card for ease of use.

Challenges
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