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We have several approaches with a grabber to solve the problem of releasing objects.
The first approach is to throw the entire grabber mechanism entirely. And we hope
that the penalty for this action is less than the number of points that we can obtain for
surfacing up at the octagon with an object. The second approach is not to drop off the
object and carry it with AUV throughout the whole final performance. We will hope
that the octagon will be the last task in a random pinger case in the third case. This
option is the most convenient since the object does not need to be dropped, and the
kind diver may do it for us.
We can finally tell the secret of our software, which has been stored for 5 years. We
practically do not program the robot but simply list tasks for it to perform. For
example, in our “mission tasks,” we set the object’s position and tell the vehicle to go
to this point with specific parameters.
Traditionally we have several plans. In the worst situation, we use our well-known
strategy, “Vorota -> Pinger” (Vorota means Gates in russian). This strategy is based
on the unusual hull design that allowed us to get through the gate without any
machine vision. “Pinger” from “Vorota -> Pinger” means that we rely on our acoustic
to hear pingers and go to them, all fast. However, we are optimistic people, so our
team has a plan “maximum,” which means successfully completing all tasks with a
true random-pinger. And our final plan is to “determine” a random pinger that is like
a “maximum” plan, but in this situation, ms. Fortune is not on our side, and we
refused random scores and asked for a certain sequence of actions, including starting
the mission.

II. DESIGN CREATIVITY

A. General construction

As said earlier, we didn’t change the vehicle shape, and so the design advantages
from Robosub 2019 were saved. Our main idea in the vehicle design was to “make it
as light and small as possible, so that one person could carry it, and so that it could fit
into one suitcase”. As a result, we created vehicles (figure 1) with huge volumes for a
large number of solutions. These advantages are:
1. One of the lightest and smallest vehicles.
2. Has 2 stereo cameras, shooters, acoustics, and new grabbers
3. Has a narrow shape with small frontal resistance that makes it easier to move in a

straight line
4. Although it has only four thrusters, it can move laterally, as well as longitudinally,

vertically and by yaw.



FEFU & IMTP AUV Team           Page 3

Figure 1: The Pandora vehicle.

However, the manufacturability of assembly is not as good as wanted for several
reasons: the difficulty of construction, specific forms that give complexity in
assembly, and a caring attitude to the vehicle.

B.Mechanical

In Robosub 2019, we solved a problem with shooting. However we still had a
problem with grabbing. This year we focused on this problem, but the solution to the
problem wasn't found until one of the days our member saw a child who played with
a “slap” bracelet (figure 2). Now we have another one in our vehicle because we've
known from experience that the best ideas are the simplest things. This bracelet is a
spring that has two stable states. In its long, straight shape, it is stable but with a
strain on it. It makes it want to bend into a circle. Deforming it a little bit by applying
pressure to one part causes that part to roll up and reduces the strength to maintain its
shape, causing the rest to roll up in a chain reaction. Pandora still equipped a torpedo
that we created in 2019 because the main advantages that these mechanical devices
and effectiveness underwater still saved.
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Figure 2: Silicone slap bracelet for grab mechanism.

The hardware of our video system consists of two Stereolabs Zed cameras. We
deliberately used the large cameras, because the box-shaped Pandora allows us to
place them all. In turn, the increased stereo base of the camera (for example, in
comparison with the Zed-Mini camera), in theory, makes it possible to determine the
distances to objects more accurately and reconstruct a 3D point cloud confidently.

С. Electrical

One of the problems of any AUV is the need to indicate its state and problems during
operation. Since we have a “Pandora's box” - it entails a source of significant and
unexpected troubles. Therefore, we decided to "hire" a security officer, and for this,
we need to equip a problem display room in our vehicle.

Figure 3: New Pandora’s display panel 3D model (top view).

Our display panel looks like a wall clock (figure 3), allowing the officer to
communicate problems quickly and efficiently. We have 2 red indicators that give
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Figure 4: Web-based GUI of used software platform.

The GUI of this platform (figure 4) is based on the mechanism of web sockets and
uses JSON components for data verification. Thanks to it, we can monitor the status
of all the modules of our vehicle and calibrate them. In addition, with its help, we can
easily and safely create missions. Safety, in this case, lies in the fact that we do not
need to make changes to the code, and the started mission is guaranteed to be
syntactically correct.

2) Mission tasks: The robot's mission looks like a list of tasks. Each task is an action
(like “drop the ball”, “fire the torpedo” etc.) or AUV movement. All tasks are visible
in our WEB-based interface (figure 4) and so “in the head” of our vehicle (figure 5 -
only one of the tasks).

{
"id: "Stabilization", // Command ID
"value[Reference]": "Transponder", // Reference to coordinate system
"value[Right]": 0, // Right offset form Reference, m
"value[Forward]": 0, // Forward offset form Reference, m
"value[Depth]": 3, // Depth of stabilization, m
"value[Time]": 0.1 // Time of stabilization, minutes

}

Figure 5: An example of the mission task representation in Pandor's mind.




