
Thesis topic: Gait generation on a quadruped robot 
 

 

Figure 1: The Unitree Go1 quadruped 

Description of the work:  

Go1 is a 12kg quadruped robot equipped with 5 sets of stereo cameras, 3 sets of ultrasonic 
sensors, 4 foot force sensors, an IMU, 12 motors (3 per leg). It has 3 Jetson Nano computers and 
runs on ubuntu 18.04 interfaced with ROS Melodic. 

Legged robots, especially quadruped have considerable advantages over tracked or wheeled 
robots on land because they provide advanced agility enabling them to traverse a variety of 
complex/obstructed terrains. One limitation they have is the difficulty to walk on flowable 
terrains like mud, which can have solid-like or fluid-like properties depending on its composition 
and the mechanical actions performed on it. 

The work will consist of generating leg motion profiles to enable efficient locomotion on mud 
(e.g., step slowly, vertically, retract at an angle, actuate a possible foot feature, adapt each 
parameter for the landing, stance, retraction, and swing phase) and gait planning (how the 
different steps are arranged together, how long each phase of the step lasts, etc…). A simulation 
environment is available with the robot model and an SDK with API is also available to easier the 
development (figure 2).  

If the student is interested in foot mechanical design, or other tasks related to this project, it can 
also be discussed. 



 

Figure 2 The Unitree Go1 robot in simulation 

What do we expect from you: 

Not all of the following are needed, but the more the student has, the better. We advise starting 
working on the missing skills if you intend to work on this topic. 

 Familiarity with ROS (Robot Operating System) and Linux 

 Knowledge in dynamics and gait planning 

 Knowledge in actuator control (DC motor) 

 C++ and Python skills 

What will you learn: 

 Complex robot control, from low-level to high-level control 

 Design and implementation of control algorithms for quadruped on complex 
environments. 

 Implementation and experiments on a real robot in a laboratory-controlled environment. 

Why does it matter? 

Legged robot locomotion on flowable terrains (typically mud) is an unsolved problem. By 
contributing to this project, the student can face real-world challenges and participate in state-
of-the-art research. 
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