
El cotxe autònom a les competicions de  
formula student 





2007 

No combustion teams in 

the competition 2022 

ETSEIB Motorsport  

first combustion car for 

Formula Student 

2021 

2018 
Some dynamic 

events will be in 

driverless mode. 

Driverless CUP 

2011 

OUR PAST AND FUTURE 

The electric car is 

born with the CAT5e 
A year for new 

challenges: 4WD & 

Driverless UPC 



KEY SPONSORS 

DV sensors are expensive, so 

let’s get them for free 

DV EVENTS 

Acceleration, Skid Pad, 

Autocross & Trackdrive 

SMALL TEAM 

Compare with EV team 

SCHOOLS 

CAT10e 

Reuse electric car 

AUTONOMOUS 
DESIGN 

Same idea, different 

implementations 

OUR TEAM 



Machine Vision 

LiDAR 

Sensor Fusion 
Trajectory 

Software Architecture: 

ROS  

(Robot Operating System) Speed Sensor 

GPS 

Actuators 

THE AUTONOMOUS SYSTEM 

Perception Control Hardware 



  

PERCEPTION 



  

PERCEPTION 

Stereo camera matching 

LiDAR point cloud clustering 

Sensor fusion 



PERCEPTION 

Stereo camera matching 

y 

x 



PERCEPTION 

LiDAR point cloud clustering 



PERCEPTION 

Sensors calibration 

Sensors fusion 

Point cloud projection 



PERCEPTION 
Cone detection 

Sensors fusion 

-Point cloud translation & projection 

-Detection: from 2D to 3D 



Machine Vision 

LiDAR 

Sensor Fusion 
Trajectory 

Software Architecture: 

ROS  

(Robot Operating System) Speed Sensor 

GPS 

Actuators 

THE AUTONOMOUS SYSTEM 

Perception Control Hardware 



control 

Control 

km/h 

Track limits 

Planner 

Determine the valid and invalid 

area to drive 

Track limits 



control 

Track limits 
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control 

8 

Control 

6 

5 
km/h 

10 

Track limits 

Planner 

Determine the valid and invalid 

area to drive 

Track limits 

Set of objective points with the 

desired speed at specific 

locations 

PLANNER 



control 

Track limits 

Equispaced in time 

Difference in distance 

Curvatures 

Speed 

Target speed 

Planner points 
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10 

control 

8 

Control 

6 

5 
km/h 

10 

Track limits 

Planner 

Set of objective points with the 

desired speed at specific 

locations 

PLANNER 

Steering wheel and torque 

commands to follow the 

trajectory 

CONTROL 



control 

MPC & Gazebo 



Machine Vision 

LiDAR 

Sensor Fusion 
Trajectory 

Software Architecture: 

ROS  

(Robot Operating System) Speed Sensor 

GPS 

Actuators 

THE AUTONOMOUS SYSTEM 

Perception Control Hardware 



HARDWARE 

MicroAutoBox II 

JETSON TX2 

Cincoze DX-1000 



HARDWARE 

LiDAR 

Emergency Brake System 

 + Service Brake 

Steering Actuator 
Air tank 

Cameras 

Remote Emergency System 

Pedals 

Steering Wheel 

High Voltage Battery 

Inverter 

dSpace 

PU + Jetson 

Low Voltage 

Battery 



HARDWARE 



2018-2019 season 



SEASON 2019-20 
One team, two cars 

FUSION OF EL + DV 
Lay the groundwork of the next season when the team will only make one car. 

BUILD A COMPETITIVE CAR 
We know that the vehicle works, now we want to win 

GO TO FSG 
If you want to compete with the best teams, you must go to the best 

competition 

TEAM BUILDING 
Teamwork and share spaces outside workshop work  



PERCEPTION 

Same system design, improve algorithms 

• Improve detection 

• Range: 15m 

• FOV: >120º 

 

• Robustness to high speeds 

• New NN architecture 

• LiDAR movement compensation 

 

 



TRACK LIMITS 

PLANNER 

MODEL PREDICTIVE 
CONTROL 

HARDWARE 
& SENSOR 

SLAM 

SIMULACIÓ 

control 



HARDWARE 

Optimize the EBS System and 

change it to a linear actuator 

Make it more powerful by actuating 

directly to the brake lines 

Update and simplify the wiring 

harness 

Combine the electric and driverless 

electronic packages  

Develop a new telemetry system 

integrated with the driverless system 

Redesign the steering actuator to 

increase its robustness and reduce its 

size  



OUR ACTUAL SPONSORS 




