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2 Introduction

In this section, Antoine drafted the text and Miguel revised it to improve its integration to the whole document.

In September we started a hole project aimed to participate to the belgian robotic cup. From this point we have begin
to design a robot that could solve some imposed tasks by the constest. The rst semester was oriented on it conception
while we build it over the second semester. We nally participate to the robotic cup to test our robot.

This report re ects the nal version of the Kraken. It is complementary to reports written previously at earlier stages of
the project but do not require them to be understood. It begins with a quick description to remind the main components
of the Kraken. It includes also the strategy followed for the robotics cup that in uenced our design. After this broad
overview, each function will be described and tested. The tests should proof and convince that each solution proposed
is appropriate and e cient to complete the task described in the strategy. We will then describe the electronic circuit
used to actuate the mechanism and to power the brain and the sensors. So far we explained what was working and what
components where needed however this works thanks to a complex program written in the brain of the robot. This is the
topic of the next section, programming. We will talk rst about the software that runs on the raspberry PI but also on
the dedicated hardware implemented on the FPGA to interact with the sensors. To conclude we will explain what were
important features of the Kraken while in the mean time we will explain what we would improve and change if all was to
be done from the start again. Thus this report brie y summarise one year of work on the same project and highlight the
results obtained.

3 General presentation of the robot

In this section, Miguel and Arthur developed the scienti ¢ and technical material; Alexandre drafted the text; and Antoine
revised the text to improve its integration to the whole document.

3.1 Broad overview

Kraken is decomposed in ve layers, connected by rods, in which the actuating, processing and sensing components are
xed. Connected to the rst and last layers there is also an elevator system, responsible for rising the atoms between the

di erent levels of the playground. Therefore, the second and the third oor are smaller than the others so that the lift

can move from one layer to the other. On its side, a rack is screwed and it holds the atoms. The rst oor between the

plate of wood is a storage, the second is the level from where the atoms are taken and the third is where the atoms are

place in the accelerator.

The mains characteristics of Kraken are detailed in table 1.

Characteristic Value
Total height 0.4 [m]
Nbr of dynamixel 2

Deployed perimeter 1.3 [m]
Undeployed perimeter | 1.118 [m]

Nbr of batteries 2

Nbr of pistons 3

Weight 6.3[Kg]

Sensor Lidar + Odometer/Encoder

Table 1: Kraken’s main characteristics
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(b) Kraken physical robot
(a) Kraken 3D model

Figure 1: Comparison and changes in strategy

Below is a description of the 5 layers:

1. The rst oor is composed of two wheels driven each by one electrical motor. There is also two odometers but they
aren’t not linked on the same shaft than the wheels. To have a better stability, we added two free balls (one at the
front and one at the back of the robot). Respecting to the two batteries, we nally decided to stack them and to
move them at the fourth stage for a room and pratical aspect. There is also an important part of the hardware
circuit ( the power and can board) xed under this stage (not visible).

atom
: odomet
e

Figure 2: Ground 1
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2. The second oor is composed of our rst pneumatic actuator (double stroke) linked to two solenoid valves, three
vacuum suckers working thanks to three electrical pumps. All of these elements are controlled through the pneumatic
card. We also have one pressure regulator to assure that the comprimed air contains in the tank stays always below

4 bars.

Figure 3: Ground 2

3. The third oor is composed of our second pneumatic actuator (single stroke) actuated by only one solenoid valve.
There are also two vacuum suckers working thanks to two electrical pumps. These elements are also controlled
through the pneumatic card.Moreover, there is also a rotating arm driven by a dynamixel which is being controlled

through the interface card.

Figure 4: Ground 3
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