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e Abstract: Biologging and biotelemetry are of great importan-
ce in cetacean movement ecology studies. While biologging
methods are mostly used for assessing cetacean large- or
fine-scale patterns, they remain laborious and costly in both
obtaining access to data (in case of satellite tags) and retrie-
ving the tags after detachment (in case of short-term suction-
-cup tags). Ubiquitous computing, Internet of Things (loT) and
open radio communication protocols such as Long-Range
(LoRa) provide opportunities for the creation of robust, low-
-cost sensors to study cetacean movement ecology and their
behavioral patterns. In this work, we present progress in the
development of a low-cost biotelemetry device for monitoring
cetacean movement. We design a telecommunication
system based on loT and LoRa, obtaining a battery auto-
nomy of 66 days when using GNSS (long-term tag) and 5
days when adding pressure and Inertial Measurement

 Demonstrated low-cost technology in-situ including tag, solar

and electric receiver named TRITON; ;ﬁ;ﬁ"‘; Units (IMUs) sensors (short-term tag). We present a cus-
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RIEEUNES | oot | sum - provide a roadmap, discuss faced challenges, paving the way
- Obtained battery autonomy until 66 days with deep sleep; — wmone | | escrvenco | towards the application of the proposed system on cetaceans.
» Devices were positioned in three distinct positions. The ga- T Rt | | oo Keyw?rds. Cetaceans,_ I\/Iovemen.t EF;OlOgy.’ U_blql.“tous Comj
. . . . puting; Internet of Things (loT); Biologging; Biotelemetry;
teway and solar receivers are in known fixed locations, and the tag . _ .
. . . Remote Sensing; LoRa; Snapshot Receivers.
Is attached to our tracking object.
The gateway and tag receive raw data transmitted by the satellites,
however, the gateway is also responsible for forwarding to the
server the received LoRa messages with the data from the tags. Conversely, the tag is only able to process pseudorange measurements between Kaplan, we order satellites based on their distance to the tag and
Additionally, the system contains solar receivers, that can be itself and each satellite. remove satellites which are too far away to provide viable measure-
placed in remote areas without the need for any infrastructure, As a consequence of the aforementioned data availability, we are able to correct the  ments.
electricity or an internet connection, these receivers store the data values received by the gateway and calculate the error associated with a specific sa-  Finally, we compute and analyze results with two methods, namely the
sent by the tag on an SD card to be later retrieved by the user using tellite in a single instant. "at least" method, where we use at least n amount of satellites and the
a hotspot from any smart device, e.g. a smartphone. Since the position of the gateway is known, the difference between the true distance  "exact” method, where exactly n satellites are used in the linearization.
The gateway has constant access to GPS data, while the tag tries to the satellite and the pseudorange received is the error of that satellite. Based on ¢ The results are evaluated based on their mean average error to
to fetch the data whenever a signal is able to be transmitted, there- this information, we create pairs of data using the GPS time and satellite IDs to real position and the percentage of correct estimations. \We compare
fore the gateway has information regarding the positions, veloci- merge data of the gateway and tag. The data is composed of the positions of the sa- the estimated positions of the tag with the ground truth obtained with
ties, and pseudorange of the satellites as well as clock bias indica- tellites and errors calculated with the gateway data and the pseudoranges of tag. the latitude and longitude from the GNSS sensor, such can be seen in
tors to correct the values received. Before proceeding with the linearization based on the least square method from the map.
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