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Glossary 

 

ADAS ADVANCED DRIVER ASSISTANCE SYSTEMS 

DSM DECISION SUPPORT MODULE 

HMI  HUMAN MACHINE INTERFACE 

IVIS IN-VEHICLE INFORMATION SYSTEMS 

LCD LIQUID-CRYSTAL DISPLAY 

PPE PERSONAL PROTECTIVE EQUIPMENT 

RF RADIO FREQUENCY 

UC  USE CASE 

UI USER INTERFACE 

V2X ITS-G5 EUROPEAN STANDARD VEHICULAR COMMUNICATIONS PROTOCOL 

WP  WORK PACKAGE 
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Executive summary 

This document presents the first version of the plan that will be used to conduct the evaluation 

in ADAS&ME. It describes the main aspects that will be taken into consideration for testing 

the systems being developed in the project. 

The general aim of this evaluation plan is to prepare tests that enable verifying if the systems 

are working in accordance to what was expected, i.e. if systems can detect when the driver/rider 

is not capacitated to drive/ride and are capable to provide adequate support by sending 

unambiguous mitigation strategies and/or suggest automation. Furthermore, it is also intended 

to collect the opinion of real drivers/riders about the developed functions. 

At the moment of writing of this deliverable, the systems are still being developed. Thus, these 

evaluation plans were defined based on information provided by WP1 (the refinement of the 

use cases), and by the use case teams (update on system developments). It is foreseen that the 

content presented in this report will be further specified in a near future (deadline of the 

Deliverable’s updated version due in M24). 

This document is structured in the following manner: the first sections describe the aims of the 

evaluations, highlight the aspects that need to be considered for the preparation of these tests, 

and give an overview of the time schedule. A detailed description of the evaluation follows, 

and each use case has a dedicated chapter. At the end, considerations are made taking into 

account the global methodology applied. 
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1. Introduction 

Evaluations are crucial when developing in-vehicle systems. In order for these evaluations to 

be as complete as possible, not only the technical aspects of the system should be verified. The 

interaction between the system and the drivers/riders, together with their opinion, should also 

be taken into account. Only when considering both technical and human factors aspects it is 

possible to have a complete characterisation of the system’s impact on road safety and how 

systems should be further improved. 

Despite the name of the deliverable, the document does not provide an exhaustive theoretical 

evaluation framework. The authors considered that a more practical and detailed document 

containing each use case evaluation plan would better serve the project. Some decisions 

concerning the systems developments are also dependent on where and how systems will be 

evaluated. Thus, detailed plans are presented in this document.  

At the moment of writing of this report, the system algorithms are being developed, which 

means that it is not possible to foresee with great detail all systems’ functionalities, 

characteristics and limitations. Consequently, the evaluation plans were defined based on 

information provided by WP1 (the refinement of the use cases), and by the use case teams 

concerning the updates on system developments. In order to better specify what type of 

functions can be evaluated at the end of the project and how, a test case template was filled in 

by each use case leader (annex 14). The collected information was then transferred and adapted 

to the content of this deliverable. 

In spite of the close communications between WP7 and the use case team leaders, the evaluation 

team bore in mind the necessary independency to define the final tests as it is defined in the 

description of work. This will lead to a higher quality in the application of the methodology and 

in the data collection process. Apart from independency, homogeneity framed also the 

evaluation plans. Each use case final test has a similar design and procedure, and also uses the 

application of common tools. This is not only important to define a coherency among the 

different tests being conducted in the project, but also allows the comparison of results between 

system functions which will give a broader idea of what the general public thinks about driver’s 

state detection and vehicle automation. 

The content presented in this deliverable can and should be detailed in a near future (deadline 

of the Deliverable’s updated version due in M24). Specifically, the system’s HMI 

characteristics should be considered for further specification of the methodology. Other 

adjustments are also expected for the latter version of this Deliverable as unforeseen constraints 

from the development might slightly alter the function’s characteristics and limitations. The 

results coming from the pilot testing done in WP4 will considerably contribute to the 

improvement of these plans. Additionally, the updated version of D7.1 will also contain a 

general plan about what will be done during the demonstration day, planned to happen in M42.   

 

2. Evaluation aims 

To assure that the developed systems are able to accurately detect when the driver/rider is not 

capacitated to drive, and consequently mitigate these states and avoid dangerous situations 

through the use of adapted HMI and automation modes, the ADAS&ME evaluations aim at: 
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foreseen for the evaluation of the automated functions belonging to each use case. These four 

weeks include, in general terms, the installation of the data acquisition system inside the 

vehicles, the conduction of the evaluation with real users and also the disassemble of all 

equipment. A precise description of the four weeks plan is presented ahead in each section. 

 

All developed functions will be evaluated with the help of real drivers/riders. The selection and 

recruitment of participants will be mainly conducted before each four weeks plan starts.  

 

Table 1. Evaluations’ time plan overview. 

UC 
M36 M37 M38 M39 

W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 

A                                 

B                                 

C&D                                 

E&F                                 

G                                 

 

 

As already mentioned in the introduction, while defining the evaluations, homogeneity was an 

important aspect. The general ADAS&ME evaluation plan should be more than a compilation 

of distinct use case evaluation plans. A common framework should guide the work to allow 

comparisons among results. Due to the nature of the use cases and the distinct driver states in 

focus, not all aspects of the methodology were possible to reproduce among plans. Thus, the 

evaluation plan proposes: 1) a sample where drivers/riders are between 25 and 55 years-old and 

have a minimum of 5 years of driving/riding experience (all UCs); 2) the utilisation of the same 

tasks to induce the same driver states (UC A and C); 3) the application of the same pre-driving 

and post-driving measurements (all UCs). 
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Table 2. Overview of common methodological aspects 

 Use case 

A 

Use case 

B 

Use case 

C 

Use 

case 

D 

Use case 

E 

Use case 

F 

Use case 

G 

Site IDIADA’s high-speed track Simulator 

Driver states Fatigue 

Stress 

Distraction 

Emotion 

 

Stress 

(anxiety) 

Fatigue 

Stress 

Distraction  

Emotion 

- Physical 

fatigue 

Distraction  

Physical 

fatigue 

 

Fatigue  

Stress 

Distraction 

 

Sample’s age 

and 

experience 

Truck drivers 

between 25 

and 40 years 

old 

drivers between 25 and 40 years-

old 

riders between 30 and 55 

years old 

Bus drivers 

between 35 

and 50 

years-old 

> 5 years of driving/riding experience with such a vehicle 

Tasks to 

induce states 

Fatigue: one 

night awake 

Stress: n-back 

task 

Emotion: 

badly working 

speech system 

Distraction: 

SuRT  

 Fatigue: one 

night awake 

Stress: n-back 

task 

Emotion: 

badly working 

speech system 

Distraction: 

SuRT  

- Physical 

fatigue: 

Long ride 

 

Distraction: 

to be 

decided 

Physical 

fatigue: 

Long ride 

Fatigue: 

night 

awake 

Inattention: 

ticketing 

task 

 

Measurements Pre-driving 

Demographic Questionnaire 

General questionnaire on automated driving 

Post-driving 

Acceptance scale 

Trust scale 

System Usability Scale 

Questionnaire on potential system usage and acquisition 
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5. Evaluation preparations 

Taking into account the present document and the framework in which evaluations were 

initially planned, the teams located at the evaluation sites will refine and operationalise the 

procedures leading to the final tests. 

In order for evaluations to be conducted smoothly and without delays, preparations will go 

beyond what is described in this deliverable, not only during activity 7.1 but also 7.3. Apart 

from the necessary technical equipment, the following aspects will be considered while 

preparing the evaluations: 

 

a)  Sample selection and recruitment 

To guarantee homogeneity among the samples recruited for the ADAS&ME final tests, 

determined selection criteria will be considered such as gender, age, driver/rider experience, 

ADAS/IVIS experience and attitude towards technology. The sample selection and recruitment 

will be done before the evaluation takes place and will be conducted by the respective 

evaluation team on site. The evaluations will be advertised in the media (e.g. website, local 

newspapers, email messages), locally (distribution of prospects and information sheets in the 

facilities), and via direct contact of potential participants. The recruitment questionnaire (Annex 

2) will be available on the internet, paper, or applied during a phone conversation. This 

questionnaire will be translated to the participant’s mother tongue. Surrogate participants will 

also be recruited in case of drop-out. Appointments will be scheduled with the participants (one 

or more) and, to assure that drivers/riders do not forget an appointment, a member of the 

evaluation team will call the driver/rider a day before reminding him/her about the scheduled 

session’s time. 

 

  

b) Information sheets, consent forms and questionnaires 

All the material that need to be read or filled out by participants will be translated to his/her 

mother tongue. Information sheets and consent forms will be printed out. Questionnaires and 

scales will be digitally prepared. Participants will complete the questionnaires on a Pad, which 

will ease storing information and reduce the amount of work prior to data analysis. 

 

c) Technical protocol and sample schedule 

The technical protocol consists of a check-list to ensure that all equipment is in place and 

working. This will be done for each UC. It helps reviewing that all vehicle systems are working 

as intended, that the vehicles have enough fuel/energy and that all other potential interruptions 

have been removed. Before starting the session, two members of the staff should go thoroughly 

through this protocol. A schedule of the sample should be attached to the protocol. This 

information sheet contains a list of all participants with a time plan for each session and, in case 

participants have to visit the evaluation facilities more than once, the order of the sessions. As 

different sessions might have a slightly different experiment protocol, the technical protocol 

might as well differ. 
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d) Test guide and instructions 

This is a detailed protocol showing, step by step, which actions the experimenter should take to 

run the study, which materials are needed, where he/she should take the participant. It includes 

everything that must be said to the participant. Certain information, like evaluation goals, 

evaluation procedure and system description, must be read (verbatim) in order to assure that all 

participants receive exactly the same instructions.  

 

e) Pre-test and dataset verification 

 

A pre-test must be prepared and conducted at least two days prior to the visit of the first 

participant. The pre-test subject can be a member of the working group that is not directly 

involved in the preparation of the evaluations. This will assure a higher independency of the 

feedback given regarding failures and improvements. The pre-test should be conducted exactly 

as if it was a session with a real participant (information sheets, technical protocol, test guide 

and instructions should be used). This serves to verify if all equipment is working properly and 

if the procedure is efficient. During the pre-test data must be recorded as this allows to confirm 

if the output dataset can be used to perform the planned analysis. In case evaluations are 

composed of several sessions with distinct characteristics, it is suggested to perform a pre-test 

per session, or at least go through the moments that are distinct (e.g. a drive with concurrent 

performance of a distinct additional task).
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Figure 2. General road of IDIADA’s proving ground. 

 

Table 3. Characteristics of IDIADA’s general road. 

Direction of travel Clockwise 

Total length 5.333 m 

Length of south straight 1.620 m 

Longitudinal gradient (south straight and braking area) 0 % 

Braking area (length) 300 m 

Braking area (width) 20 m 

 

The High Speed Track will be the most used for the ADAS&ME evaluations (use cases A, B, 

C, D, E and F) This track consists of an oval track with 4 lanes, 2 km straight and 200 km/h 

neutral speed (Figure 3). Table 4 gives more details on the test-track characteristics.  

Use case E will also make use of other tracks (e.g. fatigue track). These and other facility details 

can be seen in a more comprehensive document located in Annex 13.  

 

 



 ADAS&ME (688900) Del.No 7.1 

 

February 2018 Page 18 of 147 Version 1 

 
Figure 3. High-speed track at IDIADA’s proving ground. 

 

 

 

 

Table 4. Characteristics of IDIADA’s high speed track. 

Direction of travel Clockwise 

Length lane 1 7.493 m 

Length lane 2 7.513 m 

Length lane 3 7.546 m 

Length lane 4 7.579 m 

Length of straights 2.000 m 

Neutral steer speed 200 Km/h 

Maximum banking bend 80% (38.66º) 

Radius of the bends 471 m 

Longitudinal gradient (straights) 0.3% 

Transverse gradient (straights) 1.0% 

 

 





 ADAS&ME (688900) Del.No 7.1 

 

February 2018 Page 20 of 147 Version 1 

7. Use case A – Attentive long-haul trucking 

 

7.1 Function specification 

Use Case A has been created to support the development of the sleep and rest algorithms to 

increased European competitiveness, enhance sensory and data analysis robustness, enhance 

HMIs and advise strategies via unobtrusive measures, and improve efficiency of transport 

networks by the increased uptake of automated driving features. Although all these expected 

impacts are important, not all can be evaluated via a final driving test. The purpose of the use 

case A final evaluation is to determine to what extent the expected impacts can be achieved by 

the ADAS&ME system. 

The function developed by this use case is able to detect the driver’s state, verifying if he/she 

is capacitated to drive. The driver state recognition can be performed both while driving 

manually and in automation mode. When driving manually, and in case the driver’s state 

compromises safety or efficiency, the driver receives information that increasingly encourages 

him/her to handover driving to the automation. This possibility to make a transition to 

automation is always available, even if the driver is capacitated to drive. 

When driving automated, the system continues monitoring the driver’s state. In case a takeover 

is needed (from automated to manual driving) and the driver is not capacitated to drive, the 

system is able to send messages with the aim of mitigating the state. For the event that these 

state mitigation strategies do not work, the system can also perform a safe stop of the vehicle. 

Figure 5 shows the events for an example of driver state recognition and mitigation before a 

transition occurs. 

The automated driving functionality is limited to driving on high quality roads with clear lane 

markings and in clear and dry weather conditions only. No other vehicles are needed for this 

testing, though simulated roadworks will be required. 

For the purpose of ADAS&ME evaluations, this function will be implemented in a SCANIA 

Truck. 
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Figure 5. Event chart for driver state recognition and mitigation in use case A 
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7.2 Assessed driver states 

Five driver states are considered for this use case. Fatigue, stress, emotion (anger /frustration) 

and distraction will be induced states during the evaluation (considered as independent 

variables). Furthermore, the state rest (i.e. periods of rest) will be created by the usage of 

automation and will be measured as a dependent variable. 

 

7.3 Evaluation Objectives 

An assumption exists that automated driving, under at least normal driving conditions, will be 

safer and more efficient than human controlled driving. The objective of this use case is thus to 

encourage drivers to use automated driving when such a possibility exists. When automated 

driving is possible, and the driver is in a fit state to drive, he/she will be encouraged to handover 

driving control to the automation. When the driver state changes to the extent that either safety 

or efficiency could be compromised (due to distraction, stress, or fatigue), the driver will 

receive information that increasingly encourages him/her to handover driving to the automation. 

The goal of the use case is to encourage drivers to handover control to the automated driving, 

and to be even more likely to do so when their driver state has the potential to compromise 

safety or efficiency. Of interest is also whether the HMIs developed within ADAS&ME 

encourage greater use of automated driving compared to driving without the ADAS&ME 

HMIs. 

An outcome of ADAS&ME is that when the ADAS&ME system detects a driver state that has 

a potential negative effect on driving performance or safety (and automated driving is possible), 

then warnings and information given to the driver should encourage handover to the 

automation. 

Thus, this test case will assess the following: 

1. To what extent will drivers spontaneously handover control to the vehicle automation 

when such automated driving becomes available on that section of road. 

2. To what extent will drivers hand over the control to the vehicle automation when 

prompted to do so based on a driver state warning. 

3. To what extent will drivers accept and trust the ADAS&ME HMI as a potential 

product. 

4. To what extent do drivers understand the handover and takeover processes and how 

many errors (if any) occur during these processes. 

 

7.4 Evaluation site 

This evaluation will be conducted on IDIADAS’s proving ground, more specifically on the 

high-speed track. 

 

7.5 Time plan 

This evaluation will be carried out during M39. The four weeks dedicated to this test will be 
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not be induced (e.g. distraction, stress, emotion) nor detected, and the road will be free from 

road works.   

During the driving test, conditions (independent variables) will be implemented. This means 

that driver states will be induced and both behavioural and driving parameters will be measured. 

Before start driving, the type of task the drivers have to perform along the test (if any) will be 

explained. These tasks will help inducing the state that will lately be detected by the system. 

Drivers will not be informed about the purpose of the task. Specific instructions on how and 

when this information should be conveyed to the drivers will be in written form. This will be 

prepared prior to the evaluations and passed to the drivers always in the same manner. A system 

of incentives (the more tasks the higher the monetary compensation) will motivate drivers to 

perform the tasks while driving. 

During the driving test a test engineer will be inside the vehicle in case something unexpected 

happens and the driver requires help. Drivers will be informed about this and also that they 

should not communicate with the test engineer. A driving speed between 50 and 80 km/h will 

have to be maintained during the driving test (in both manual and automated conditions). For 

three of the five conditions (distraction, emotion and stress), a secondary task will be performed 

as state induction task. The baseline and the fatigue conditions will not require the performance 

of an additional task. Below is a detailed description of what participants will do during the 

driving test in each condition. 

Baseline condition: 

The baseline drive will take place with the same automated truck, however, the ADAS&ME 

system will not be used. Instead, participants will receive a simple baseline HMI (without an 

accompanying driver monitoring system) that includes an Instrument Cluster symbol plus 

auditory alert to indicate the availability of automated driving.  

The following are the key events. Figure 6 presents a schema of what will happen on the test 

track.  

1. On the high-speed test track, the participant drives manually from the starting point. 

2. The first curve section is done manually and when entering the south straight section 

the participant receives notification that automated driving is possible. 

3. The participant can then drive manually or handover control to the vehicle (no action 

will be imposed). 

4. If participants retain manual control, they will receive a standard “automated driving 

possible” at regular time intervals. 

5. In case participants handover control to the vehicle, and after a period of driving, they 

will be informed that automated driving should be deactivated (due to road works) and 

that they must retake control. 

6. Participants takeover control of the vehicle before entering the road works zone. 

Road works will be placed on the test track for the last lap by staff members. These will be 

“movable” road works mounted while the driver is completing the lap (the driver will not see 

the road works being mounted). After passing the road works, participants will drive to the 

starting point manually. When arriving, the test drive will end.  
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6. After this time, they will receive notification that automated driving will soon be no 

longer available due to road works (in the meanwhile the road work obstacles will be 

moved onto the test track). 

7. The driver will be asked to takeover control before the road works. 

8. After passing the road works, participants will drive to the starting point manually. 

When arriving, the drive will end. 

 

Stress, emotion and distraction conditions: 

The procedure for all other driver states will not differ much from the previous, with the 

exception that secondary tasks will be used to trigger the driver state of interest. The events for 

these conditions will be the following:  

1. Participants drive manually from the starting point. 

2. When entering the south straight section a request will be sent to the driver to start a 

secondary task. 

9. The performance of the secondary task lasts until the required driver state is detected. 

When this happens, participants will receive a dedicated driver state warning/prompt 

and the stimuli for secondary task performance (visual/auditory) will stop. 

3. In case participants hand over control to the automation, they will drive some laps in 

automated mode. 

4. After this time, they will receive notification that automated driving will soon be no 

longer available due to road works (in the meanwhile the road work obstacles will be 

moved onto the test track). 

5. The driver will be required to takeover control before the road works. 

6. After passing the road works, participants will drive to the starting point manually. 

When arriving, the drive will end.  

 

7.9 Tasks to induce states 

In order to induce the desired states while driving, the following tasks will be used: 

Fatigue: As described before, participants invited to perform the evaluation will be asked not 

to sleep the night before, so their fatigue level is high. Before initiating the driving test (after 

the training trial) the driver will have to wait inside the vehicle for about 10 minutes with the 

aim of increasing the state. 

Stress: the Verbal response delayed digit recall task (n-back) will be performed by the drivers. 

For purposes of ADAS&ME evaluations, the 2-back task level will be utilised (Mehler, Reimer 

and Dusek, 2011). The task and its instructions are explained with further detail in annex 12. 

Emotion (frustration): Drivers will have to programme a badly working speech system. The 

driver will be given one or several goals to achieve (e.g. call a number in the address book, 

dictate a message). The driver will be frequently misunderstood by the system and the task/sub-

task completion will be possible only after several trials.  

During the training trial (while standing still), drivers will be instructed on how to communicate 

with the system, more specifically, which words should be used and with which timing. Manual 
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8. Use case B – Electric vehicle range anxiety 

8.1 Function specification 

 

The function developed for use case B aims at supporting a better management of the driving 

range information for fully electric vehicles. The system enables detecting the driver’s range 

anxiety. By comparing this state information with the range module (that calculates if the range 

is in fact enough to reach the destination entered in the beginning of the trip) the system decides 

which strategy is adequate to mitigate this anxiety state. In case anxiety is detected but range is 

enough to reach the destination, the system will activate the range anxiety mitigation strategy. 

Information will be sent to the driver informing him/her that calculated range is enough to reach 

the destination entered. However, if the range module detects that range is not enough a range 

incident mitigation strategy is chosen. In this case, the driver will be given the possibility of re-

routing to stop at a charging station. In case this is accepted, the driver will also have the 

possibility of activating automation. This automated and energy efficient driving mode will take 

the vehicle to the charging point. 

In case the driver does not comply with re-routing to charging, the system imposes a 5 Km 

protection. This means that 5 km before the vehicle is out of range, the vehicle searches for a 

safe place to park and forces a safe stop. 

Figure 7 shows the events in case of range anxiety and incident scenario followed by 

compliance to re-routing and activation of automation. 

For the purpose of ADAS&ME evaluations, this function will be implemented in a Vedecom 

Electric Vehicle, based on a Renault Zoe platform, modified for Suburban Automated Driving. 

In automated mode, the vehicle will be stealthily driven by a Wizard of Oz co-pilot, who will 

be seated at the back seat. This control will be done via a joystick and participants will not be 

aware that this automated mode is being controlled by the staff member. 
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Figure 7. Event chart for range anxiety and range incident mitigation with compliance in use case B

Driver 

User  
Interface 

Personalization 

Driver  
monitoring 

Environmental  
monitoring 

Decision system 

Vehicle 

Anxious driver 

Anxiety detection 

Send warning #1 

Advise driver 
(re-routing) 

Chose UI  
modality 

Re-routing accepted 

New mission 

Send info 
+ automation suggestion 

Inform driver 
+ propose hand over 

Chose UI  
modality 

Manual driving Automated driving 

Activates automation 

Chose UI  
modality 

Automation status 

Range Module 
Not enough to  

reach destination 

Anxious driver 

Anxiety detection 

Send warning #1 

Inform driver 

Chose UI  
modality 

Enough to  
reach destination 



 ADAS&ME (688900) Del.No 7.1 

 

February 2018 Page 33 of 147 Version 1 

8.2 Assessed driver states 

The driver state covered in use case B is emotion, more specifically anxiety.  

 

8.3 Evaluation objectives 

To evaluate the functions being developed in use case B three test cases will be implemented.  

Test case 1: will evaluate how accurately the system is able to detect and mitigate range 

anxiety while driving on a public road; 

 

Test case 2: will evaluate how accurately the system is able to detect and mitigate driver’s 

anxiety in case of a range incident while driving on a public road, by means of re-routing 

and automation driving; 

 

Test case 3: will evaluate the opinion of drivers in case a forced safe stop is activated due 

to non-compliance with the range incident mitigation strategies.  

 

The evaluation of the functions developed in use case B has the aim of investigating: 

1. the effectiveness of the system to recognize the driver’s state 

2. the capacity of the system to mitigate anxiety in case the range is enough to reach the 

destination (through clear and unambiguous messages) 

3. the capacity of the system to mitigate anxiety in case the range is not enough (through 

the suggestion of re-routing and automation) 

4. if and when drivers comply with the range incident strategies (re-routing and 

automation) 

5. drivers’ opinion regarding the system’s interface in respect to usability 

6. drivers’ trust and acceptance of the system 

 

8.4 Evaluation site 

This evaluation will be conducted on public roads in Santa Oliva, and also on IDIADA’s 

proving ground high speed track. Figure 8 shows a map of the route that will be used to perform 

this evaluation. The entered address will be Pacs del Penedès via B-212, a destination 24.1 km 

from IDIADA’s proving ground that takes about 32 min. to reach. The evaluation test will start 

and finish at IDIADA’s proving ground.  
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Figure 8. Route for the use case B evaluation (Google maps, 2018) 

 

8.5 Time plan 

This evaluation will be carried out during M36. The four weeks dedicated to this test will be 

structured in the following way:  

Table 8. Four weeks activity description for use case B 

Day Activity description 

1 to 5 Technical preparations and finalisation of participant recruitment 

6 Pre-tests 

7 Final technical and methodological adjustments 

8 to 19 Evaluation with real drivers 

20 Equipment disassemble 

 

Twelve days will be dedicated to performing data acquisition. Real drivers will be invited to 

test the function. The entire procedure is foreseen to last no longer than 2 hours and 30 minutes 

(Table 9). A maximum of two participants will evaluate the system per day, one in the morning 

and another in the afternoon. In the meantime the vehicle will have to be charged. 
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something unexpected happens. Unless something serious happens, the driver should not 

communicate with the staff member. Thus, if the driver poses a question while conducting the 

evaluation related to an uncritical situation, the staff member will not answer not to influence 

the evaluation of the system. At least 70% of range should be available to start the driving test. 

Below follows a detailed description of what will happen during the driving test: 

 

1st test case: 

(Inside IDIADA’s facilities) 

. The destination is entered by a member of the staff and drivers will be informed of how many 

km they will have to drive to reach the destination and return. In case they perform the complete 

course (going to Parés Baltà Winery and return) their monetary compensation will have an 

increase of 20€.  

. Drivers will be informed that the available range should be enough. In any case, as traffic 

conditions are unpredictable, drivers should verify if range does not decrease too drastically. 

Advises will be given on how to save energy in case it is needed, like not turning on the air 

conditioning too long, or drive too fast.  

(The vehicle leaves IDIADA’s facilities) 

. After about 10 minutes of driving (and independent of the driving style), the range starts 

decreasing dramatically (the displayed range is not real, but a simulated one, that will be 

manipulated by the staff member traveling along – about 1% every 30 sec.). 

. Upon the detection of anxiety, the system sends a first message with the aim of mitigating 

range anxiety (1st test case – anxiety although range is enough). This scenario should be 

simulated until the range reaches a plausible limit (e.g. 40% of range left).  

 

2nd test case: 

. When 40% of simulated range left is reached, and before reaching the original destination, 

range incident mitigation should start: drivers will be advised of re-routing, which will be to 

return immediately to IDIADA’s facilities. The possibility of turning on automation will also 

be given once the drivers are inside IDIADA’s facilities. 

 

3rd test case: 

On the high speed test track (Figure 9), drivers will be informed that they will evaluate another 

function of the system (the safe stop): The new function is activated in case the driver ignores 

the warnings and does not comply with re-routing and automation activation. Under these 

circumstances and in case range is very low, the vehicle will take over control, search a safe 

place to park and perform a safe stop. The procedure for this test case will be as follows: 

. Driver starts driving the vehicle manually on the test track at a speed not higher than 50 km/h; 

. When advised by the staff member travelling inside the vehicle, the driver hands over control 

of the vehicle (manual to automated driving).  
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. The system starts sending range incident mitigation messages that the driver will be instructed 

to ignore by not performing an action/touching the vehicle controls; 

. The system performs a safe stop 

For a complete overview of the procedure consult Figure 10.  

 

 
Figure 9. IDIADA’s high-speed track for use case B and respective sections. 

 

 
Figure 10.  Use case B test proceeding 

 

8.9 Tasks to induce states 

The driver will not have to perform additional tasks to be under the influence of the desired 

state (anxiety). The state will be induced by the simulation of a dramatic range decrease while 

on the road. 

 

8.10 Measurements 

To evaluate all test cases belonging to use case B, measurements will be applied in three distinct 

moments: before; during and after the driving test is completed.   

 

Pre-driving test measurements 

Their application will happen during the briefing and questionnaires phase. Two questionnaires 

will be filled in by the participants: A demographic questionnaire (Annex 3) to collect the 

driving experience and experience with information and driver assistance systems; and a 

general questionnaire on automated driving (Annex 4) to gather the opinion of drivers 

concerning automated functions in vehicles. 
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Driving test measurements 

These measurements will be recorder while participants are performing the driving test, both 

on the public road and also on the test-track. The following table (Table 10) gives more details 

on each metric. 

 

Table 10. Use case B metrics 

Environment Type Name Rate Format Description 

Public road Vehicle Data     

Public road  

and 

Test track 

Vehicle Data Time stamp    

Public road Vehicle Data Speed   Instant speed 
chosen by the 
driver while driving 
manually 

Public road Vehicle Data Re-routing 
activation 

  Verify if re-routing 
option was 
activated by the 
driver 

Public road 

and 

Test track 

Vehicle Data Automation 
status 

(active inactive) 

  Status of the 
automation while 
driving on the 
public road 

Public road Vehicle Data Timing 
initiation 
automation 

  Timing for the 
activation of the 
automation after the 
driver has received 
the warning 

 Vehicle Data Steering wheel 
angle  

   

 Vehicle data Energy 
recuperation  

  Energy recovered 
from a particular 
driving behaviour 

Public road 
and  

Test track 

Driver 
Behaviour  

Visual 
Behaviour 

  Eye movements 
and fixations 
towards the road 
environment and 
the control panel. 
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9. Use case C – Driver state-based smooth & safe automation transitions 

 

9.1 Function specification 

The function developed for use case C aims at supporting smooth and safe transitions between 

automation levels. This function uses tailored interaction strategies for specific driver states and 

characteristics by using different timing, modalities and HMI-components for transitions. 

Once driving automated, the system will be capable of detecting situations that cannot be 

managed by automation, i.e. environmental conditions where independent and safe automated 

driving is no longer possible to be performed, such as road works. When this happens, a 

takeover is needed. The system will also detect the driver’s state and check if he/she is 

capacitated to drive. In case the driver is capacitated to drive, the system will allow the 

transition. When this situation does not verify due to driver’s fatigue, stress, inadequate 

emotional state or distraction, the system is able to send warnings/information to mitigate the 

driver’s state, helping him/her to be again capacitated to drive and perform the needed takeover. 

Figure 11 shows the events for a driver state recognition and mitigation before a transition 

occurs. 

For the purpose of ADAS&ME evaluations, this function will be implemented in DLR’s test 

vehicle (FASCarII), a modified VW Passat which is equipped with multiple computers and 

sensors enabling the vehicle to drive in highly automated mode (SAE3). The FASCar II will be 

equipped with project specific sensors and computers from project partners to detect driver 

states and elements of the driving environment. It includes also prototypes of software 

(automation and environmental sensing) as well as hardware (actuators at steering wheels and 

pedals to induce haptic feedback). Further, a second braking pedal is installed at the passenger 

seat. When the FASCar II is driven in highly automated mode, a safety driver is required in the 

passenger seat to bring the vehicle to a safe stop in case of an unlikely event of a system 

failure. Further information regarding technical and hardware architecture of the FASCar II can 

be found in ADAS&ME internal Deliverable D2.1. 

 



 ADAS&ME (688900) Del.No 7.1 

 

February 2018 Page 41 of 147 Version 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Event chart for driver state recognition and mitigation in use case C. 
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9.2 Assessed driver states 

The driver states covered in use case C are the following: Fatigue, stress, emotion (frustration) 

and distraction.  

 

9.3 Evaluation Objectives 

To evaluate the function being developed in use case C three test cases will be implemented.  

Test case 1: will evaluate how accurately the ADAS&ME Driver monitoring system is 

able to detect certain driver states while driving in a SAE level 3 automation in the DLR 

test vehicle on a test track at a concrete speed of 30 Km/h; 

 

Test case 2: will evaluate how accurately the ADAS&ME Driver monitoring system is 

able to detect certain driver states while driving in SAE level 0 (no automation) in a test 

vehicle on a test track at a concrete speed of 30 Km/h; 

 

Test case 3: will evaluate if the (in test case one and two) detected driver state could be 

used to trigger a driver state specific HMI version for a transition from automated to 

manual driving. Further it will be investigated if the HMI version is able to initiate a safe 

and well accepted transition.  

 

Thus, the objectives of the tests conducted for this use case are to evaluate the following aspects: 

1. effectiveness of the system to recognize the driver’s state 

2. effectiveness of the tailored interaction strategies for the transition (automated to 

manual) 

3. driver behaviour following a system warning 

4. drivers’ opinion regarding the system’s interface in respect to usability 

5. drivers’ trust and acceptance of the system 

  

9.4 Evaluation site 

This evaluation will be conducted on IDIADA’s proving ground, more specifically on the high-

speed track.  

 

9.5 Time plan 

This evaluation will be carried out during M38. The four weeks dedicated to this test will be 

structured in the following way (Table 11):  
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staff member about the interface, the system, and the track. During this familiarisation moment, 

the driver states will neither be induced nor detected.  

During the driving test, conditions (independent variables) will be implemented. This means 

that driver states will be induced and both behavioural and driving parameters will be collected. 

This phase starts by explaining the type of task the driver has to perform along the test. This 

task will induce the desired state. Drivers will not be informed about the purpose of the task. 

Specific instructions on how and when this information should be conveyed to the drivers will 

be in written form. This will be prepared prior to the evaluations and passed to the drivers 

always in the same manner. A system of incentives (the more tasks the higher the monetary 

compensation) will motivate drivers to perform the tasks while driving.   

During the driving test (Figure 12) a member of the staff will be inside the vehicle in case 

something unexpected happens and the driver requires help. Drivers will be informed about this 

and also that he/she should not communicate with this person. A constant driving speed of 30 

km/h will have to be maintained during the driving test (in both manual and automated 

conditions). For three of the four conditions secondary tasks will have to be performed. These 

tasks intend to induce the driver states. Below follows a detailed description of what participants 

will do during the driving test.    

 

 
Figure 12. IDIADA’s high-speed track for use case C evaluation and detail for road works 

layout. 

 

1st Test case 

. Participants start driving the vehicle manually; 

. They drive on the 1st curve section (initial part of this section has only one lane due to road 

works); 

. The task should start about 30 seconds after the drive starts (after leaving the road works) – 

stimulus will be given to the driver in the adequate moment via audio system of the vehicle; 

. System detects state and sends information about the need of a transition;  
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. Participants hand over control at the beginning of south straight section. 

 

2nd Test case 

. Participant enters the south straight section by activating the automation; 

. Driver is informed to re-start task; 

. System detects the need of a transition and the driver's state and sends a warning.  

. Participant takes over control before the east curve section (before entering the construction 

zone) 

Repeat 1st and 2nd test case. Test will end after transition to manual driving). 

 

9.9 Tasks to induce states 

In order to induce the desired states while driving, the following tasks will be used: 

 

Fatigue: Participants invited to perform the evaluation will be asked not to sleep the night 

before, so their fatigue level is high. Before initiating the driving test (after the training trial) 

the drivers will have to wait inside the vehicle for about 10 minutes (cover story: the researcher 

will have to calibrate a system and it will take some minutes). During this waiting time the 

driver will be asked to be seated inside the vehicle and not to communicate or perform any task. 

The environment inside the vehicle will be quiet and comfortable. After this, the test will start. 

There will be no performance of a secondary task while driving.  

Stress: The Verbal response delayed digit recall task (n-back) will be performed by the drivers. 

For purposes of ADAS&ME evaluations, the 2-back task level will be utilised (Mehler, Reimer 

and Dusek, 2011). MIT. The task and its instructions are explained in further detail in annex 

12.  

Emotion (frustration): Drivers will have to programme a badly working speech system. The 

driver will be given one or several goals to achieve (e.g. call a number in the address book, 

dictate a message). The driver will be frequently misunderstood by the system and the task/sub-

task completion will be possible only after several trials.  

During the training trial (while standing still), drivers will be instructed on how to communicate 

with the system, more specifically, which words should be used and with which timing. Manual 

interaction will not be possible. The system will work properly during the familiarisation 

period.  

Distraction: The Surrogate reference task (SuRT) will be performed by participants while 

driving (ISO14198, 2012). During the use case C evaluation only one level of the task will be 

used to induce distraction. Further details can be read in Annex 12.  
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10. Use case D – Non-reacting driver emergency manoeuvre  

10.1 Function specification 

The function developed for use case D is an escalation of use case C. Similar to use case C, 

once driving on a highway in SAE level 3, when approaching a system limit a driver state based 

transition request (from automated to manual) is sent. However, the driver does not react to the 

request and fails to takeover control of the vehicle in time. Due to the non-reacting driver, the 

automation needs to intervene and starts a safe stop manoeuvre. The safe stop manoeuvre results 

in an emergency brake to a full stop. 

Figure 13 shows the events that lead to a safe stop manoeuvre.  

This function will be implemented in the same vehicle as use case C, i.e. the DLR’s test vehicle 

(FASCarII), a modified VW Passat equipped with multiple computers and sensors enabling the 

vehicle to drive in highly automated mode (SAE3). More information can be found in section 

9.1 of this Deliverable or in Deliverable D2.1. 

 

10.2 Assessed driver states 

Use case D function is being developed for the same driver states as use case C. However, for 

purposes of the evaluations, this test case will be conducted independent of the driver state, as 

the driver’s non-reaction will not really happen but has to be forced/simulated.  

  

10.3 Evaluation Objectives 

To evaluate the function being developed in use case D, a test case will investigate: 

1. if the chosen interaction strategy for a safe stop manoeuvre is communicated in a clear 

and unambiguous way 

2. the drivers’ trust and acceptance on such a function  

  

10.4 Evaluation site 

Like for use case C, this evaluation will be conducted on IDIADA’s proving ground, more 

specifically on the high speed track.  

 

10.5 Time plan 

This evaluation will be carried out during M38, together with use case C. All the technical and 

methodological preparations will be done simultaneously for all test cases belonging to both 

use cases. 
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Figure 13. Event chart for non-reacting driver emergency manoeuvre in use case D.
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10.6 Design and conditions 

The drivers will not be under the influence of a state, which means that they will be fully 

capacitated to drive. Thus, there will be only one condition: safe stop emergency manoeuvre.  

 

10.7 Sample selection criteria and recruitment 

Both use cases C and D will share the same sample. All 12 participants will evaluate use case 

D function. For more details on the sample characteristics consult section 9.7 of this deliverable.  

 

10.8 Procedure 

Use case D evaluation will be integrated in the evaluation of use case C together with the test 

drive under the influence of inadequate emotional states. In order to avoid that emotional states 

will have an influence over the evaluation of use case D, this non-reacting driver emergency 

manoeuvre will be performed at first place.  

A training trial before use case D driving test will be conducted to allow participants getting 

used to the vehicle and the test track. Even if this session is not the first on, i.e. the driver has 

visited IDIADA to perform the evaluation of this system under the influence of another driver 

state, it is suggested to perform this training trial to recall drivers about the system and it’s 

interface. During the training the driver will receive a warning before the transition moments 

in order to perform the handovers and takeovers in the correct moment. At the end of this 

training trial the tasks for the use case D evaluation will be explained. The driver will be 

informed that the notifications to make transitions from automated to manual driving should be 

ignored (but the transitions from manual to automated driving should be done). This means that, 

when driving automated, and after receiving a request to takeover control of the vehicle, the 

driver should do nothing: neither touching the pedals nor the steering wheel. The vehicle will 

then perform an emergency manoeuvre that consists of bringing the vehicle to a full stop on the 

lane’s shoulder.  

During the driving test a member of the staff will be inside the vehicle in case something 

unexpected happens and the driver required help. Drivers will be informed about this and also 

that he/she should not communicate with this person. A constant driving speed of 30 Km/h will 

have to be maintained during the driving test (in both manual and automated conditions).  

The detailed evaluation is planned to happen as follows:  

. The driving test begins at the starting point (as it can be seen in Figure 14).  

. The driver will initiate manual driving at a speed of 30 km/h on the first curve section of the 

test track. 

. Moments before leaving this section, the driver receives a notification to handover control of 

the vehicle (from manual to automated driving).  

. The driver follows this notification and the vehicle starts automated driving when already on 

the south straight section.  

. Before reaching the end of this section the driver will again receive a notification, this time to 
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take back control of the vehicle (from automated to manual driving)..  

. The driver ignores this notification.  

. After the 2nd notification the vehicle performs a safe stop by parking on the lane’s shoulder at 

the end of the south straight section.  

The driver will then be asked to re-start driving manually at a speed of 30 km/h. The procedure 

should be repeated for the 2nd curve and north straight section of the track. The driver will then 

experience the emergency manoeuvre a second time. The evaluation will end after the second 

safe stop (near the starting point).  

 
Figure 14.  IDIADA’s high speed track for use case D and respective sections. 

 

10.9 Tasks to induce states 

No tasks will be performed to induce driver states while evaluating use case D. The driver will 

perform this test fully capacitated to drive.  

 

10.10Measurements 

To evaluate the emergency manoeuvre, measurements will be applied in three distinct moments 

during the evaluations: before the driving test happens; during the driving test and after this is 

completed.   

 

Pre-driving test measurements 

Pre-test measurements for this use case will be integrated in use case C sessions.  

 

Driving test measurements 

Like for use case C, the following measurements will happen while the participant is performing 

the test on the test-track. Table 14 gives more information about each metric.  
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Table 14. Use case D metrics 

Type Name Rate Format Description 

Procedure  snippet Number 50hz Integer To which condition is the 
data related to 

Procedure  Sub-snippet 
Number 

50hz Integer To which condition is the 
data related to 

Procedure  Active scenario 50hz Integer To which condition is the 
data related to 

Vehicle Data Speed 50hz Integer Velocity of the vehicle 

Vehicle Data Time stamp 50hz Integer Time stamp of the data 

Vehicle Data Automation 
status 
(active/inactive) 

50hz Integer Activation of the 
automation 

Vehicle Data Steering wheel 
angel 

50hz Integer Current angle of the steering 
wheel 

Vehicle Data Brake pedal 
position 

50hz Integer Position of the brake pedal 

Vehicle Data Automation 
level 

50hz Integer Active automation level  

Vehicle Data X position of 
vehicle 

50hz Integer X Coordinates of the 
vehicle  

Vehicle Data Y position of 
vehicle 

50hz Integer Y Coordinates of the 
vehicle 

Driver 
Behaviour  

Visual 
Behaviour 

  Eye movements and 
fixations towards the road 
environment and control 
panel while the vehicle is 
performing the emergency 
manoeuvre.  

 Actions  Video Arm and feet movement 
towards the vehicle controls 
(complete movements or 
hesitations) and verbal 
communications that can 
give a better understanding 
about the driver’s comfort 
while safe stopping. 
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Figure 17. Event chart for driver state recognition and mitigation in use case E. 
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Table 15. Four weeks activity description for use case E 

Day Activity description 

1 to 5 Technical preparations and finalisation of participant recruitment 

6 Pre-tests 

7 Final technical and methodological adjustments 

8 to 19 Evaluation with real riders 

20 Equipment disassemble 

 

Like for other use cases about 12 days will be dedicated to performing data acquisition. Real 

riders will be invited to test the function.  

 

11.6 Design and conditions 

A within-subjects design will be implemented. The independent variable Driver state will have 

two conditions: physical fatigue, and distraction each of which is experienced by all 

participants. 

   

11.7 Sample selection criteria and recruitment 

A total of 12 participants will integrate the sample. The sample will be composed of riders 

between 30 and 55 years old that have more than five years of driving experience and ride more 

than 4000 km per year. Preferably riders should have already interacted with motorcycle 

advanced functions like traction control, motorcycle stability control, cornering ABS, vehicle 

hold control or, in alternative, with car advanced driver assistance systems (ADAS) and/or in-

vehicle information systems (IVIS). Riders should speak an average English, since the functions 

will be developed in this language.  

 

11.8 Procedure 

Table 16 present an overview of the procedure. Upon arrival, participants will be welcomed 

and informed about the main aim of the test. They will be given a consent form to sign, 

containing details on the privacy of the data collected and how it will be used. Following, 

participants will be asked to fill in a demographic questionnaire (Annex 3) and a general 

questionnaire on automated driving/riding (Annex 4). 

Participants will be shown the motorcycle and the PPE will be set up. A first training trial will 

be done on the public roads near IDIADA. The aim is to get the riders acquainted with the 

motorcycle. During this phase, no rider state will be induced nor detected. The training trial will 

last about one hour. After arriving from this ride, participants will be directed to the high-speed 

track. There the system functionalities and HMI will be explained, followed by a 10 minutes 

ride to try it. 
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Figure 18. High-speed track for the evaluation of UC E 

 

11.9 Tasks to induce states 

Distraction: The nature of the distraction tasks will be detailed for the second version of this 

deliverable as they much depend on the results of the pre-pilot tests being conducted at the 

moment. Moreover, due to the reduced literature on such type of tasks dedicated to motorcycles, 

suggestions will not be included (as it happened for the other use cases) as the success of these 

tasks to induce distraction are not yet clear. As more than one distraction task will be induced, 

the order with which they appear will be randomised among the sample to avoid bias of the 

results. More details on this matter will also be given for the updated version of this deliverable. 

Fatigue: The rider will perform an initial ride on the public road and a subsequent one on a 

fatigue test track. It is expected that these two tests, together with the weather condition (reason 

why the evaluations will be conducted in the summer) will contribute to the appearance of 

muscular fatigue. During the evaluations a medical doctor will be present.  

 

11.10 Measurements 

Several measurements will be applied in three distinct moments during the evaluations: before 

the driving test happens; during the driving test and after this is completed.   

 

Pre-riding test measurements 

During the briefing and questionnaires phase, pre-test measurements will access the 

demographic information of participants (demographic questionnaire, Annex 3) and their 

general opinion on the use of automated driving/riding functions (general questionnaire on 

automated driving, Annex 4).  
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Riding test measurements 

These measurements will happen while the participant is performing the test on the test-track 

(fatigue and high-speed). They have different nature and are distributed over three clusters: 1) 

vehicle data (data related to the riding performance); 2) rider’s signals (data belonging to the 

physiology and behaviour of the rider and his/her direct actions related with the riding); 3) 

environmental data (data related to the surrounding environment). Table 17 details these 

metrics. 

 

Table 17. Use case E metrics 

Type Name Rate Format Description 

Vehicle Data Speed Up to 100 
Hz 

Integer  

Vehicle Data Longitudinal 
Acceleration 

Up to 100 
Hz 

  

Vehicle Data Lean angle Up to 100 
Hz 

  

Vehicle Data Brake use 
(wheel 
pressure) 

Up to 100 
Hz 

 This is the pressure 
applied to the brake disk 

Vehicle Data Brake use 
(master 
pressure) 

Up to 100 
Hz 

 This is the measure of the 
braking power asked by 
the rider. The ABS system 
can decide to 
modulate/reduce. This is 
why wheel and master 
pressure may differ.  

Vehicle Data Accelerator 
position 

Up to 100 
Hz 

  

Rider’s signals Hands 
vibrations 

  Two accelerometers are 
integrated in the gloves to 
measures the vibrations 
induced on the upper 
extremities by the 
motorcycle 

Rider’s signals Skin 
temperatures 

10 Hz on 
Hand and 
chest 

4Hz on 
Head 

 Several temperature 
sensors are integrated in 
the wearables, to measure 
skin temperatures in 
different body regions 
(torso, head, hands) 
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Rider’s signals Heart Rate PPG 
sampled at 
20 Hz 

ECG 
sampled at 
400 Hz 

 Based on a PPG and an 
ECG sensor 

Rider’s signals Heart Rate 
variability 

  Based on a ECG sensor 

Rider’s signals Respiratory 
Rate 

Respiration 
sampled at 
20 Hz 

 This is measured by a 
chest strap 

Rider’s signals Blood pressure   This is an indirect measure 
based on a PPG sensor 
(integrated in the left 
glove) and the ECG sensor 

Rider’s signals Electrodermal 
activity 

50 Hz  One EDA sensor is 
integrated in the right 
glove 

Rider’s signals Relative 
position of the 
head 

  This is the main signal for 
distraction detection and is 
based on the 
measurements of two 
IMUs, one placed in the 
helmet and one on the 
jacket 

Rider’s signal Riding time 5 Hz  Based on GPS time, a 
GPS module is integrated 
in the wearables 

Environmental 
data 

Air 
Temperature 

10 Hz on 
wearables 

 Environmental parameter, 
it can come either from a 
sensor placed on the 
motorcycle or on a sensor 
placed on the wearables 

Environmental 
data 

Relative 
Humidity 

10 Hz  Two relative humidity 
sensors are integrated in 
the gloves.  

Environmental 
data 

UV index 10 Hz  This is useful to 
understand environmental 
conditions. Two UV 
sensor is integrated in the 
gloves 
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Figure 19. Event chart for driver state recognition and mitigation in use case F. 
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12.5 Time plan 

This evaluation will be carried out during M37 along with the evaluations conducted for use 

case E.  

 

12.6 Design and conditions 

A unique driver state condition will be imposed to evaluate this system: extreme physical 

fatigue.  

   

12.7 Sample selection criteria and recruitment 

The sample will be the same as for use case E.  

 

12.8 Procedure 

The evaluation of use case F function will be performed at the end of use case E test. After 

testing the motorcycle’s performance limitation, the rider will be asked to make a short pause 

to change bike (the motorcycle with stabilisation system, considered the prototypal equipment, 

cannot be used on the fatigue test track). The rider will be asked to continue riding on the high-

speed track. Since it is not possible, for ethical reasons, to induce faint, the evaluation of the 

system will be performed triggering externally the system.   

The complete procedure of both use cases can be seen in Annex 1.  

 

12.9 Tasks to induce states 

Fatigue: No additional task will be performed to induce extreme physical fatigue. The rider 

will continue riding until this state is reached.  

 

12.10Measurements 

The measurement for this use case will be the same as for use case E.  
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13. Use case G – Passenger pick up/drop off automation for buses 

The function developed for use case G supports bus drivers performing the passenger pick 

up/drop off tasks. This function is activated when approaching the bus stop area, the so-called 

Safety Zone Area. The system asks the driver if he/she is ready to hand over control to the 

system. The driver responds by tapping the steering wheel in a specific way for a yes or a no. 

If the driver agrees, the bus takes over the control and the light source at the driver’s seat shift 

to automated driving. The bus is now, with help of automation, slowly stopped at the bus stop. 

The driver is released from his task and can use his/her time to interact and communicate with 

the passengers, handle ticketing, support passengers or rest. When all passengers have boarded 

the bus asks the driver if it should depart. The bus driver agrees by tapping the steering wheel. 

The light at the driver’s seat shifts to automation. Getting close to the exiting area of the Safety 

Zone, the bus informs the driver that it is getting close to take over (transition back to driver). 

The bus driver turns his/her head and gaze to the road and the system checks that he/she is alert 

and attentive enough. Then, the system asks the driver to take over control. The driver accepts 

by tapping the steering wheel, the light source turns to manual mode. If the driver is not detected 

to be alert and attentive, the bus will slow down, and the driver is reminded to look ahead in 

order to be able to take over the control. If no change is seen the bus stops. Figure 20 shows the 

described events. 

 

This function will be implemented in VTI’s driving simulator.  
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Figure 20. Event chart for Passenger pick up/drop off automated system. 
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