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Design & Implementation of a HexaPod
Project group

Hardware/Software Co-Design is very important to find a good balance between performance and cost during
system design. For an early analysis and validation of the desired system properties, simulation models and

hardware prototypes play a major role.

In this project, a HexaPod will be designed
from scratch to deepen your experience in Hard-
ware/Software co-development. A HexaPod is a
robot with six legs, where each of the legs can moved
using three motors. A 3D-Model can be seen in Fig-
ure 1. For a successful completion of the project, a
set of mandatory functionalities must be realized,
and the implementation must be possible with a
given budget. Extensions are possible as long as
the budget is not exceeded.

After the detailed specification of the robot, a lot of
decisions have to be made during the design phase,

Figure 1: 3D-Simulation of a HexaPod

such as for example: Which functionality has to be
implemented in hardware and which can be imple-
mented in software? Which hardware-platform should be used to implement the needed functionality in

hardware and in software? Does the project keep the budget?

Also, questions of electrical engineering have to be solved, e.g.: How to design the power supply? Which

motors should be used? How to handle the power consumption of the motors?

After designing the HexaPod hardware, a 3D-Model of the HexaPod has to be implemented using Blender.
On the one hand this model should be used to print necessary hardware, on the other hand it will be used
to simulate the behavior of your developed software. Therefore, the same communication interface has to
be used for the 3D-Model and the real HexaPod.

Aspects:
e Hardware / Software Co-Design
e 3D-Design
e Electrical Engineering

e Project Management

Preliminaries:
e Open for: Computer Engineering / Electrical Engineering / Computer Science / Electrical System
Engineering
Attendance: Up to 8
Knowledge in VHDL, Python, C++ desirable

Knowledge in project management desirable

Knowledge in 3D-Design desirable
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Goals:

e Hardware implemented HexaPod

e Complete 3D-Model

e 3D-Model can be used for Software-Simulations

e HexaPod is moving and controlled using a wireless controller
— Straight Forward/ Backward / Sideways
— Turning on the spot

— Turning during movement

Legs are moved using inverse kinematics

Collision detection (needed sensors: distance sensors)
e Learning walking using reinforcement learning (needed sensor: e.g. 3-axis accelerometer, 9-axis sensor

(accelerometer, gyroscope, magnetometer))

Extended Goals:

e Autonomous walk to a given position in the presence of obstacles (needed sensors, distance sensors,
camera)

e Autonomous change of movement if terrain changes (needed sensors: 3-axis accelerometer, camera)

Supervisor: Alexander Sprenger
Email: alexander.sprenger@date.upb.de Homepage: www.date.uni-paderborn.de
Phone: (+49) 5251 60-3923 Office: P1.6.08.5
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