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The selection of both H2A support and A2H support (as well as the 
corresponding different use cases), requires the definition of 2 different 

baselines for the evaluation: 

- For the H2A use case, the evaluation is aimed at demonstrating the 

added value of the driver, thus the baseline is the driverless approach 
(i.e. the autonomous driving without any intervention of the driver) 

- For the A2H use case, the evaluation is aimed at demonstrating the 
role of the automation to promptly and efficiently address safety-

critical conditions, thus the baseline is the manual driving (i.e. when 

there is no support of the automation). 

 

The following text provides 2 simple stories (adapted from the MARTHA use 
cases) to intuitively describe the scenario for the evaluation of the VED 

simulator demonstrator. 
 

3.1.4 Type of Support: H2A support in action 

Here, we describe the H2A support for VED demonstrator. 

 
Starting scenario 

The car is driving in an extra -urban road in Automated Mode.  
 

Baseline 
Through the sensors, the vehicle detects that the lane markings are no 

longer visible in about 150 meters. This implies a system boundary for the 

vehicle as its lateral control algorithms depend on detection of lanes. Hence, 
the vehicle decides that it cannot continue the trip safely and issues a take-

over request (TOR) 6 seconds2 before disengaging. A late TOR is likely to 
affect the safety and the acceptance of the system negatively. 

 
TeamMate Car 

Through the V2I communication, it detects that there are road works in 1 
kilometer. Since the TeamMate car knows that it will not be able to deal with 
this situation in automated mode , it asks Martha for a support  in action: in 
particular, it asks Martha to handle vehicle  control through the road work 
zone . Martha is attentive, and she takes over vehicle control until the end of 
the roadworks, when the TeamMate car can shift back to Au tomated Mode.  
 

                                    
2 At 90 km/h, a distance of 150 meters corresponds to 6 seconds.  
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3.1.6 Type of Support: H2A support in perception 

Here, we describe the H2A support for REL demonstrator. 
 

Starting scenario 
The car is driving in Automated Mode.  
 
Baseline 

When it approaches a roundabout, it detects high traffic flows. The car waits 
a lot before entering the roundabout, since (like Google car), it needs a 
relevant threshold  of space  to perform the manouver (see   
https://www.youtube.com/watch?v=Cnyq26N5tg0).  The car enters the 
roundabout after a lot of time, causing as a consequence relevant frustration 
to Eva.  
 
TeamMate Car 
When it approaches a roundabout, it detects high traffic flows that can affect 
the efficiency (i.e. the TeamMate car evaluates that it may take some time to 
enter the roundabout in Automated Mode). To speed up the maneuver, the 
TeamMate car asks Eva a coop eration in perception, asking her to check the 
available space and to provide a trigger to start the maneuver. Eva checks 
the traffic and gives the confirmation to enter the roundabout. The 
TeamMate car understands the feedback and enters the roundabout in  
Automated Mode.  
 

3.1.7 Relevance of the scenario 

The EVA scenario has been selected because it represents an evident 
example of possible failure (mostly in terms of efficiency) of driver-less cars. 

In particular, findings show that in this driving situation the limit of the 
system is in the sensors, and in particular in the perception of the 

environment. 
The behavior critical events for autonomous vehicles in roundabouts can 

occur in two phases, for different reasons:  
 

 Entrance: 
The vehicle should be doing a look-ahead to anticipate a roundabout. 

Sensors (GPS or radar) only it is not yet possible to detect all elements 
that are relevant for autonomous driving (Rodrigues, 2017). So, for 

several systems, sensor data is combined with the detailed data of a 

https://www.youtube.com/watch?v=Cnyq26N5tg0
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4 Implementation  

In this section, the details of the implementation of the Baseline Cars in the 
driving simulators of ULM, VED and REL (respectively) are illustrated.. 

5.1 ULM simulator 

The baseline for the ULM Demonstrator is a car defined as a highly 

automated vehicle SAE level 3, without any TeamMate features. This 
baseline will be used for evaluation against the TeamMate car features, 

which will be implemented in a simulator and a real vehicle. This allows the 
testing of various developments, e.g. HMI-versions, which can all be 

implemented in the simulator and only partly in the vehicle due to hardware 
restrictions. Therefore, in the following sections we divide into the simulator 

and vehicle implementations.  
  

For the evaluation of the TeamMate car features, the baseline will be 
implemented in the ULM driving simulator. The driver will be able to interact 

with the system through a central touch panel. This GUI allows the user to 

choose between different actions via touch buttons on a very simple GUI in 
the central stack. 

The baseline will be implemented in the ULM driving simulator with the SILAB 
driving simulation engine. The simulator is a mock-up that represents a real 

car (as shown in Figure 3) with a driver and a passenger seat. Additionally, 
there are several features in the driving simulator:  

 steering wheel (force-feedback) 
 pedals 

 indicators 
 central touch panel 

 displayed rear mirrors (central, left, right) 
 Smart-eye camera (static eye tracking system) 

It also includes three high definition beamers that project the simulated 

environment onto a projection screen in front of the driver to create an 
immersive driving environment (as shown in Figure 4). 
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Figure 2 ULM driving simulator 

 

Figure 3 ULM car Mock-up inside projection screen 

It will be used to implement the baseline as well the relevant TeamMate car 

features for both situations (H2A and A2H). 

SILAB is a highly customizable simulator engine that consists of several data 
processing units (DPUs). A DPU consists of input and output channels that 
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