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DATA ACQUISITION AND PL AY BACK

The essential difference 
between software-based and 
HIL simulations is that real 
ECUs read physical stimuli 
data, while simultaneously 

generating responses that are electrically 
and logically formatted to completely 
correspond with the requirements of 
internal buses of an operational vehicle 
driving along the road.

All input and output signals from  
the DUT must be constantly translated 
between physical and virtual domains, 
and converted by interfaces in the 
simulation environment. To ensure  
a smooth data f low through the HIL 
simulation environment, proper tools 
and methodologies must be used.

The first prerequisite for HIL 
simulation is high-quality data collected 
from a real test car. Many companies are 
investing in raw data harvesting using 
test f leets deployed all over the world. 
Dataloggers non-intrusively tap into test 
cars to interface many heterogeneous 
sensors with minimal or no influence  
to the system’s operation. 

This demanding task, which is 
already challenging due to the number 
and nature of camera, lidar and other 
sensor interfaces, is getting even more 
difficult due to the quick development 
and emergence of new sensors that 
employ high-end interfaces.

Connectivity
To address connectivity issues  
and be able to support various test 
configurations, many dataloggers on the 
market use fast Ethernet (10GbE and 
faster) interfaces and specially designed 
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Quality
data
HIL simulations can be  
fully exploited thanks to a  
modular datalogging device
by Gordan Galic, technical marketing director, Xylon  

Above: Xylon’s HIL 
videologger, the 
logiRECORDER, 
offers multiple I/O 
modules for direct 
automotive sensor 
connection
Below: Xylon’s new  
logiRECORDER 
allows simultaneous 
stimuli playback and 
DUT response 
recordings

enables raw recording as well as 
playback of automotive sensory data in 

its original form. 

Datalogging
Xylon’s logiRECORDER Automotive HIL 
Video Data Logger is designed for this 
purpose. This modular datalogger, based 
on programmable FPGA chip technology, 
enables central time stamping and 
precise data manipulation out of reach of 
PC-based dataloggers. The 
logiRECORDER does not require 
external MTUs and provides raw data 
interfacing through various I/O modules. 

Users can choose from 20 interface 
I/O module types, including video 
modules such as FPD-Link III and GMSL, 
automotive network modules such as 
CAN and LIN, smart accelerators for 
tasks such as local TAPI  parsing, and 
utility and Ethernet module boards. This 
selection of boards supports numerous 
test configurations. Furthermore, the 
f lexible hardware platform developed  
by Xylon can be easily expanded with 
additional modules for new interfaces. 

The logiRECORDER’s uniqueness lies  
in its capability to play back realistically 
restored recorded sessions, as well as 
simultaneously record DUT responses. 
The box directly interfaces DUTs via 
native interfaces and fully exchanges  
the selected sensors. The DUT receives 
data like in the vehicle and generates the 
programmed feedback. ‹
 

measurement test units (MTUs) to 
connect different sensors.

MTUs basically convert the sensor’s 
native automotive interface, such as 
Texas Instruments FPD-Link III or 
GMSL high-speed serial interface from 
Maxim Integrated, into data packets 
suitable for Ethernet communications.

This datalogging approach can be 
disadvantageous in several ways. MTU 
development is fairly complex, costly 
and lengthy, and can sometimes raise 
interoperability issues with equipment 
from different producers. Furthermore, 
harvested data quality may be affected 
due to inescapable data conversions.

Once collected on the road, refined 
and archived data sets must be converted 
back from the Ethernet format into  
raw sensory data in order to be applied 
within HIL simulations. Such conversion 
is not possible without special hardware, 
which is capable of unpacking sensory 
data and, based on recorded time 
stamps, restoring exact timings and 
signal relations between multichannel 
sensory data in real time.

Ideally data f low can be supported 
by a single piece of hardware, one that 


