
Fesl – 
Autonomous 
Outdoor Rover 

Stereo
Camera

Servo steering

Industrial PC
Nvidia GPU

Sick LIDAR

GPS + IMU



Computing Unit
Industrial COM Express Module from Kontron

- 6th gen Core i7 CPU
- 8GB DDR4 RAM

 - 64GB SSD
Nvidia GTX 960 GPU

- 4GB Videomemory
- 2.7 Tflop/s

200W DC/DC Converter

Motor and Servo controller
Custom PCB
STM32 F4 Microcontroller
Two 14Amp Motordrivers up to 52V
RS232, RS485, CAN, USB
Killswitch
Safety functions
Current and voltage monitoring



Motorcontroller

Real time PI controllers
for steering and main drive

Angular and speed 
measurements

Health monitoring

Host CPU

RS232

Camera
Laserscanner
IMU

Host GPU
Deep Neural Network
for image segmentation 

Main Thread

2 GPU Threads
up- and downloads
data to/from GPU

- GUI
- Data acquisition
- Mapping
- Path planning

PCIe

Frameworks:
OpenCV
Caffe
Qt
No ROS! ;-)

OS:
Ubuntu 14.04

Software Architecture

USB

Stereo Processing
Visual Odometry 

GPS Thread

talks to gpsd







Robotour 2016 – what failed? 

1. Round – Raidrops on LIDAR
2. Round – Battery drain :-(
3. Round – Water in IMU
4. Round – Compass Offset 
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