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Abstract—UWRT is deploying two autonomous underwater ve-
hicles at RoboSub 2026 to balance competition reliability with
continued platform development. Talos, the team’s established
vehicle, has been refined to improve consistency on complex
autonomous tasks, while Triton introduces a smaller, agile
platform for parallel operation and future system validation.
This division of roles allows the team to expand task coverage
while preserving the reliability of its primary vehicle. Simulation,
subsystem validation, and in-water testing are used to evaluate
the integrated two-vehicle system.

I. COMPETITION STRATEGY

A. General Strategy

UWRT’s strategy for RoboSub 2026 centers on multi-vehicle
collaboration to maximize task completion and pursue all
available points. The team refined its existing competition ve-
hicle, Talos (Figure 1), to improve consistency and reliability
for high-complexity tasks. A new platform, Triton (Figure 2),
was developed to complete tasks in parallel with Talos and
validate concepts for future vehicles.

B. Vehicle Task Allocation

Talos and Triton both provide full six-degree-of-freedom (6-
DOF) control for underwater navigation, but are assigned dif-
ferent course roles based on each task’s sensing and actuation
requirements. Triton is designed for agile operation, making it
well suited for the Gate / Return Home tasks. Talos is equipped
with a broader set of actuation and sensing capabilities includ-
ing manipulation systems, pinger localization, and navigation
using a Doppler Velocity Log (DVL), enabling it to execute
tasks such as Slalom, Bin, Torpedo, and Octagon / Table.
Both vehicles support vision-based perception and acoustic
communication for Inter-Vehicle Communication (IVC). The
task and capability allocation between Talos and Triton is
summarized in Table I.

Required Capability
Vehicle Task Actuation Maneuverability Vision Acoustics
Triton Gate / Return Home No Yes Yes No
Talos Slalom No Yes Yes No
Talos Bin Yes Yes Yes No
Talos Torpedo Yes Yes Yes Yes
Talos Octagon / Table Yes Yes Yes Yes
Talos / Triton IVC No No No Yes

TABLE I: Task Allocation Matrix

C. Dual-Platform Development Strategy

UWRT’s dual-platform development strategy separates com-
petition reliability from future development. Talos was main-
tained as the team’s stable primary AUV, allowing devel-
opment to focus on improving autonomous task consistency

Fig. 1: Talos Fig. 2: Triton

without introducing unnecessary mechanical or electrical risk.
This kept Talos available for high-value competition testing
throughout the season.

Triton was developed in parallel as a focused secondary
platform for new AUV concepts, absorbing higher-risk de-
velopment work while preserving the primary vehicle’s com-
petition readiness. This gave the team a dedicated testbed
for future mechanical, electrical, and software architectures,
increasing testing throughput and providing a practical path to
evaluate new systems before considering them for a primary
competition vehicle.

II. DESIGN STRATEGY

A. Talos Mechanical

Talos’s mechanical development focused on targeted task
mechanism improvements while preserving the vehicle’s
proven chassis and system layout. The team refined manip-
ulation for Octagon / Table and projectile consistency for
Torpedo, improving Talos’s ability to complete high-precision
tasks without adding unnecessary integration risk to the pri-
mary competition vehicle.

1) Claw Redesign

For RoboSub 2026, one of UWRT’s goals was to update
the claw to attempt the Table task and accommodate various
potential prop shapes. After researching claw designs used in
industry [1], the team developed a solution using compliant
robotics principles, shown in Figure 3. The jaw portion of
the claw utilizes a ribbed design 3D-printed out of TPU,
allowing the claw to conform around a wide range of shapes;
the gripping faces of the claw are also treated with Dragon
Skin 20 silicone [2] to increase surface friction, improving
object retention during manipulation. The claw is actuated
using a rack-and-pinion mechanism to open and close the jaws,
allowing the claw to operate with a single servo while retaining
strong inward gripping force.
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Fig. 3: Updated claw actuator and mount

To streamline the transport and deployment process of Talos's
claw actuator, an adjustable hinged mount was designed. The
mount uses retaining pins to lock the arm at adjustable exten-
sion lengths and deployment angles, allowing the claw's reach
and orientation to be recon�gured for each year's competition
requirements. When the claw is not in use, the arm can be
rotated upward to protect the end effector during transportation
and allow Talos to rest safely on �at surfaces.

2) Neutral-Buoyancy Torpedo Redesign

UWRT's previous projectile design was intentionally nega-
tively buoyant, which worked well for marker drops in the
Bin task but was less ideal for Torpedo, where vertical drop
reduces shot consistency over distance. For RoboSub 2026,
the team separated these use cases: the sinking version will
continue to be used as a marker, while a new neutral-buoyancy
variant was developed for the Torpedo task.

Fig. 4: Neutrally-Buoyant Torpedo

The updated torpedo remains 3D printed and retains the same
exterior geometry as UWRT's previous design, preserving
compatibility with the existing launcher. A hollow internal
cavity, shown in Figure 4, was added to better balance the
torpedo's mass and displacement while shifting buoyancy to-
ward the rear, helping the torpedo maintain orientation during
travel.

B. Talos Electrical

Talos's electrical development emphasized reliability and con-
sistency within the existing vehicle architecture. Updates such
as IVC integration and improved actuator �rmware supported
new multi-vehicle capability and improved task-mechanism

feedback while maintaining Talos's proven electrical founda-
tion.

1) IVC Firmware & Protocol

UWRT's IVC system uses an in-house circuit board to en-
able underwater acoustic communication between Talos and
Triton. The board is built around an RP2040 [3] microcon-
troller, which drives a custom transducer using pulse width
modulation for transmission and receives data by sampling
an Aquarian Audio H1C hydrophone [4] using its onboard
analog-to-digital converter.

The communication protocol was designed with reliability as
the primary requirement. Frequency shift keying was selected
because it is simple to generate in �rmware and robust to
underwater signal distortion. Message data is encoded as a
binary stream using two separated frequencies, along with a
synchronization signal that indicates the start of communica-
tion and de�nes symbol timing. The transmit frequencies of
51, 52, and 53 kHz were selected to remain within the effective
bandwidth of the acoustic hardware while maintaining enough
separation for reliable detection after �ltering. A diagram of
a typical IVC packet can be found in Appendix F.

2) Claw Firmware Improvements

The team enhanced the servo �rmware running on Talos's
actuator board to improve reliability, add support for multi-
ple simultaneous servo connections, and enable continuous
rotation across arbitrary angles. Since the servos natively
permit angles only within a 0-240° range, the �rmware detects
over/under�ows in the servo's internal 32-bit position value to
track multi-turn motion. The tracked position state is stored by
the actuator board's onboard microcontroller, allowing actuator
positions, such as the claw's, to persist across reboots. A stall
detection algorithm was then built atop the position tracking
to determine if the claw picked up an item. That information,
along with the servo's persistent position, is relayed to the
autonomy system to better support Table task behavior.

C. Talos Software

Talos's software development aimed to improve the con-
sistency of its existing competition stack through targeted
updates. Upgrades to controller stability, perception reliability,
and autonomy tree structure helped Talos adapt to new course
requirements while preserving its mature software foundation.

1) Controller Stability

Talos's controller was re�ned to improve stability during
precision tasks, speci�cally Torpedo and Table tasks. The
team resolved issues in the angular Proportional-Integral-
Derivative (PID) controller's integrator that had previously
caused undesirable accumulation leading to oscillation during
attitude control. With the integrator behavior corrected, Talos
became more predictable when holding roll, pitch, and yaw
setpoints.
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