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Executive Summary  

The current Deliverable (D1.1) has been prepared in the context of WP1: ñUse Casesò of 

PANACEA project. WP1 aims to set the theoretical basis for all the specifications and 

implementation work of the project that will follow. In specific, WP1 aims:  

 

¶ To perform desktop-based research to explore studies and projects focusing on the five 

impairment states that PANACEA is addressing (alcohol and (il)licit drugs use, fatigue, 

stress and cognitive (under/ over) load (A1.1). 

¶ To explore alternative technologies in the pan-European context and identify key 

success and failure factors to be considered within PANACEA (A1.2).  

¶ To identify the gaps in research and guidelines that we need to close and those that we 

can close within PANACEA (A1.3). 

¶ To investigate the needs, wants, opinions through triangulated data collection with 

focus groups/ questionnaires, and interviews with drivers/ riders and stakeholders 

(A1.4).  

¶ To distill the results of the previous Activities in WP1, map and categorise the 

PANACEA technologies and come up with a set of implementation/ demonstration 

Use Case scenarios (A1.5).  

 

WP1 Activities (A1.1 ï A1.5) were designed and executed in such a way to respond to the 

objectives above. D1.1 includes the outcomes of all Activities in a sound and coherent manner 

in order to prepare the project Use Cases scenarios:  

Chapter 1 introduces the purpose of this document, the anticipated interrelations, and the target 

audience. Chapter 2 describes the user/stakeholder ï driven methodological approach that has 

been defined and applied for the formulation of the project Use Case scenarios and other key 

side results. Section 2.2 summarises the current landscape. In specific, it refers in short to 

current research and studies that are relevant or interrelated to PANACEA (respective 

Milestones 1 and 3 reports). 44 studies and projects were analysed. Additionally, an insight 

on the most important technologies in the field and the PANACEA is provided, closing with 

the PANACEA placement in the relevant market (section 2.3; Milestone 4). Existing gaps in 

legislation and developments have analysed and how they can be closed is summarised in 

section 2.4 and discussed in Milestone 5. An analysis of current gaps in technologies and 

legislation was conducted and section 2.5 summarises the high-level importance findings and 

requirements as identified through the consolidation of the collected information through: a) 

the conduction of focus groups across the three Use Case sites, b) the interviews, c) the post-

questionnaires, d) the feedback during the UC scenarios workshop. These findings were taken 

into account for the development of the Use Case scenarios. This list will be revisited and turn 

to technical specifications in the context of WP2 work. Overall, 36 high-level considerations 

have been reported. The in-depth results are included in Milestone 6 report, which also resides 

on the PANACEA website. In the same chapter, the key stakeholders of its value chain 

(Government/Authorities, Cities/ Regions, Transportation Provider, Technology Providers and 

professional in health services) as well as which are their key and alternative roles in the 

professional value chain are presented (section 2.6). Chapter 3 describes the concept of the 

Use Cases, the Use Case scenarios and presents the templates used in the project to create the 

scenarios.  

Chapter 4 describes the 28 Use Case scenarios (UCsc) and indicative scripts  per each, 

across the 3 main Use Cases (UCA, B, and C) defined in Appendix I template and having 

consolidated all feedback from the user/stakeholder needs and the market-driven needs 

recognition phases. The PANACEA technologies were defined in DoA as of primary and 

secondary importance to the PANACEA solution and are as follows:  

https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
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CHTs and Technologies Working shift flow  Administration, backend, and 

actors-oriented UC scripts 

UCsc01: FitDrive (Primary) ï 

DATIK  

UCsc02: Alcohol sensor 

(Primary)ï SENSEAIR 

UCsc03: (Il)Licit drugs 

biosensor (Primary)- LEITAT 

UCsc04: - Smart Pulse Wave 

Analysis (PWA) device ï AIT  

UCsc05: Steering wheel angle 

algorithm (SWA) and vehicle 

parameters (Primary)- ViF 

UCsc06: DBL index 

(Secondary) - DBL 

UCsc07: BACtrack Skyn 

(Secondary) ï VTI and CERTH 

UCsc08: Fitbit wrist band 

(Secondary) ï VTI 

UCsc09: Biomathematical 

model (BMM; Primary)ï VTI  

UCsc10: ERGOS system 

(Secondary) ï CERTH 

UCsc11: Cloud based 

Countermeasuresô system 

(Primary) ï CTLup 

UCsc12: Baseline 

assessments 

UCsc13: Pre-

Driving Assessment 

(incl. on-site) 

(ONPDA) 

UCsc14: During 

Driving Assessment 

(DDA) 
UCscr15: Roadside 
Assessment (RSA) 

UCscr16: off duty 
Assessment (ODA) 

AII.1 UCscr17: Operators 

AII.2 UCscr18: Technology/ 

Service provider 

AII.3 UCscr19: WP5 

Development Team 

Countermeasuresô specialist 

(responsible for the content of 

CCS) 

AII.4 UCscr20: Enforcer 

AII.5 UCscr21: Administrator 

AII.6 UCscr22: Business rules 

AII.7 UCscr23: General actor 

registration/ authentication/ 

login (with failures) and 

creation of profile 

AII.8 UCscr24: Feedback 

module 
AII.9 UCscr25: 
Communication module among 
core actors (optional) 

AII. 10 UCscr26: Errors (as 
exceptions) handling (closely 
related to UC20 and this a 
system and not a business UC 
scenario- Diagnosis 
procedures) 

 

In addition, 3 more Use Case scenarios, in the form of real event stories, were defined in Use 

Case D in order to investigate the transferability of knowledge and technologies among 

different transportation areas (Chapter 5). These Use Case scenarios do not describe user 

interactions with the PANACEA platform, but they are stories to be further evaluated in WP7. 

They will be evaluated as concepts only and not through the pilots (WP6), as it will happen 

with the rest of the 26 Use Case scenarios. 

Chapter 6 concludes the Deliverable with the next steps that will follow its completion.  

Finally, a series of Appendices are attached at the end of the document. Appendix I  provides 

the Use Case scenarios and scripts template, Appendix II  provides the Use Case scripts for 

the administrative, actors-related other interaction and the backend, Appendix III  provides 

the Use Case scenarios UML diagrams of Chapter 3 and Appendix III, Appendix IV  provides 

static and dynamic user information parameters. Last, Appendix V presents the PANACEA 

parts of the architecture and the data flows signifying the next steps of the project.  

 

The success criteria for WP1 have been reached as follows:  

¶ At least 30 relevant literature sources thoroughly reviewed.  

o PANACEA reviewed 44 sources for the addressed impairment states.  

¶ At least 20 different technologies will be thoroughly analysed and benchmarked against the 

PANACEA .  

o 58 technologies were found across the impairing states and were compared to the 

PANACEA solutions.  

¶ Conduct at least 3 focus groups with users and 30 interviews with users and stakeholders 

across UC sites. The methodology was slightly adapted to accommodate for data 
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triangulation in order to enrich data with questionnaires; therefore, the number of focus 

groups were doubled, the questionnaires were added, and the number of interviews were 

halved.  

o 6 focus groups were conducted (14 users and 14 stakeholders), 16 interviews (7 

users and 9 stakeholders), 21 ex ante questionnaires were completed. 65 persons 

in total took part in A1.4 compared to 45 initially planned.   

¶ At least 18 use case scenarios agreed for implementation.  

o 29 main Use Case scenarios have been fully described and prioritized through an 

internal workshop with over 25 attendees.  
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1 Introduction  

1.1  Purpose of the document 

This deliverable encompasses the outcomes of WP1: ñUse Casesò and presents its results with 

emphasis placed on the Use Case scenarios (A1.5) that are primary actor-driven, meaning that 

they are based on the need, preferences, and requirements (A1.4) of main actors (drivers, riders, 

and operators) taking into consideration existing market (A1.3) and current trends and research/ 

experimental accomplishments (A1.1). The relevant actors that are considered as users and 

those as stakeholders are presented in section 2.6. In the scenarios we will focus on users which 

are the primary actors of PANACEA solution and ecosystem.  

The initial project quantifiable success criteria have been all fulfilled and even surpassed; 

namely: 

¶ At least 20 relevant literature sources thoroughly reviewed.  

o PANACEA reviewed 445 sources for the addressed impairment states.  

¶ At least 20 different technologies will be thoroughly analysed and benchmarked against the 

PANACEA .  

o 58 technologies were found across the impairing states and were compared to the 

PANACEA solutions.  

¶ Conduct at least 3 focus groups with users and 30 interviews with users and stakeholders 

across UC sites. The methodology was slightly adapted to accommodate for data 

triangulation in order to enrich data with questionnaires; therefore, the number of focus 

groups were doubled, the questionnaires were added, and the number of interviews were 

halved.  

o 6 focus groups were conducted (14 users and 14 stakeholders), 16 interviews (7 

users and 9 stakeholders), 21 ex ante questionnaires were completed. 65 persons 

in total took part in A1.4 compared to 45 initially planned.   

¶ At least 18 use case scenarios agreed for implementation.  

o 29 main Use Case scenarios and scripts have been fully described and prioritized 

through an internal workshop with over 25 attendees.  

Upon a specific methodological approach defined (and described in section 2 of this 

deliverable), the Use Case scenarios and scripts of PANACEA, being the final goal and 

reflecting the PANACEA solution conceptualisation, have emerged and are described in detail 

in chapter 4. The projectôs Use Case scenarios are going to serve as the reference point for the 

later design, implementation and demonstration/testing work that will follow. 

1.2 Intended Audience 

The nature of this Deliverable is public, meaning that it will be finally (upon approval by the 

EC) available through the web site of the project (ñLibraryò section). Due to its various content 

layers, the interested audience may vary respectively, as follows:  

Interna l to the project:  

PANACEA developers, including all those dealing with the specifications and implementation 

work of the PANACEA Platform (WP2 & WP3), the technologies to be integrated (WP4) and 

the development of the cloud-based countermeasures system of WP5, for whom the definition 

of the Use Cases scenarios and their justification from the stakeholdersô needs and priorities 

side are crucial for their work.  

Å PANACEA partners dealing with the business modelling and exploitation aspects of 

the project (in the context of WP7 and WP8) that need to consider the priorities and 

restrictions imposed by the actors and stakeholders, as a basis for their respective work, 

as well as the competitive market and benchmarking results.  
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Å PANACEA partners dealing with demonstration and testing (in the context of WP6) 

that will use the Use Cases and indicative interaction flow scenarios as the basis for the 

definition of the evaluation and experimental framework. 

External to the project: 

Researchers working in transport, mobility, ICT and fitness to drive sectors (and combination 

of them) who seek to find:  

Å Developers and engineers interested in the design of relevant multi-layer, poly-

technological solutions.  

Å Technology, content, and service providers as well as transport operators that are 

potentially interested in the PANACEA solution and benefit from integrating their 

technologies to the PANACEA platform by fostering a health and wellbeing work 

environment for professional drivers/ riders.  

Å Unions, their representatives, professional drivers and riders in general.  

Å Health care professionals and coaching professionals and researchers interesting in 

the field of fitness to drive. 

Å Other actors described in section 2.6. 

1.3 Interrelations  

The current Deliverable encompasses in the form of Use Case scenarios and scripts the research 

outcomes of WP1 overall. A Use Case is here defined as the description of the technologies, 

the actors, the vehicles, and the tests that will take place in a pilot site. In addition, the Use Case 

scenarios mean the interactions of the actors with the PANACEA platform and scripts are 

scenarios that although they may work as independent scenarios, their value is greater as part 

of the scenarios, i.e., they supplement and enhance them. The stakeholders 

needs/preferences/priorities as well as the State of the Art in the fitness to drive field may be 

individually beneficial as feedback in a series of Activities of other WPs. Still, the key 

interrelation stands in the Use Case scenarios of the project, serving as the key reference point 

for the whole project from the moment of their release onwards. In specific, the Use Case 

scenarios will constitute the baseline for the System Architecture and specifications of WP2 

and the later development in WP4 as well as for the Pilot scenarios in WP6. Due to the iterative 

nature -as depicted in the methodology section of the Deliverable (section 2)- the Use Cases 

and Use Case scenarios may slightly change as an outcome of the revisions that will emerge 

during the pilot rounds. Any updates will be reported respectively in D2.2 for M24. 

1.4 Objectives 

Å Identification of needs and requirements for detecting, monitoring, and assessing 

Fitness o drive for any addressed health impairing dimensions. This will be done 

through literature reviews as well as existing short-term and long-term 

countermeasures, considering both user and expert feedback.  

Å Market research and benchmarking of cutting-edge technologies in each respective 

key area to identify key competitors.  

Å Analysis of research and technological gaps and determining the paths to close 

them.  

Å Improving the PANACEA Use Cases to drive technical and pilot activities based 

on four Use Cases and their evolution within WP1. 
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2 Methodology 

2.1 Overview 

A review of studies has been conducted. The focus was on previous European funded projects 

and research publications. The review provides a relevant insight of the state of art of user 

requirements and needs as gathered by several projects with the same target, i.e., looking at 

impairing states and technologies. Furthermore, a review of relevant articles and papers was 

conducted, and a benchmarking of relevant technologies and systems took place. In addition, 

any gaps in research and legislation were identified to ensure that they are considered in the 

development process. Next, we run focus groups, interviews and questionnaires with users and 

stakeholders across the UC sites (Greece, Spain, Sweden) to instantiate the findings on the user 

needs in terms of service functionality and personal expectations per location. The PANACEA 

Use Case methodology is described in Figure 1. 

 

 

Figure 1. The PANACEA Use Case scenarios methodology  

The Use Case scenarios are developed with consideration of the Use Cases technologies, actors 

and vehicles involved, testing plans and impairing states addressed. In UCA, bus drivers and 

shuttle operators will participate in WP6 pilots and use the technologies as shown for UCA in 

Table 1.  UCA is led by VTI with the support of Transdev and situated in Linkºping, Sweden. 

In UCB, taxi drivers and courier service riders will participate in WP6 pilots and situated in 

Thessaloniki, Greece is led by CERTH with the support of ACS and will use the technologies 

as shown for UCB in Table 1. Finally, in UCC, electric dustbin truck and coach drivers with the 

support of FCC and Autocares Cabranes companies and situated in San Sebastian, Spain will 

use the technologies as shown for UCC in Table 1. 
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Table 1. Technologies per shift phase and UC 

 

 

 

1 ROADPOL will be conducted by police officers; hopefully all UCs will be represented in the sample.  

WP3  WP4 Related technologies  Technologies to be used in each UC 

3.1. Off-

duty, lifestyle 

and recuperati

on 

4.1 Pre-

driving solution

s implementatio

n and 

integration 

¶ BACTrack Skyn 

¶ FitBit, Oura or similar 

wearable 

¶ BMM to estimate 

fatigue level  

¶ AIT Smart PWA 

UCA 

¶ BackTrack Skyn 

¶ FitBit 

¶ BMM 

UCB 

¶ BackTrack Skyn 

¶ AIT Smart PWA 

UCC 

AIT smart PWA 

3.2. On-

duty and ad 

hoc work 

4.2. During 

driving solution

s implementatio

n and 

integration 

¶ VIF Steering wheel 

algorithm (plus vehicle 

parameters like headway) 

¶ DATIK system 

¶ Senseair Go (used 

during breaks/rest) 

¶ AIT Smart PWA (used 

during breaks/rest)) 

Part of 24 hrs assessment: 

¶ BACTrack Skyn, FitBit, 

BMM (including time on 

task) 

UCA 

¶ DATIK  System (Face camera)  

¶ DBL (A6.2 simulator study) 

¶ AIT smart PWA 

UCB 

¶ DATIK system (might without camera 

for PTW)  

¶ VIT steering wheel with vehicle 

parameters (additional to DoA) 

¶ ERGOS system (only in A6.2) 

¶ AIT Smart PWA 

¶ SENSAIR Go 

Part of 24 hrs assessment: 

BACTrack Skyn (riders) 

UCC 

¶ AIT smart PWA  

¶ SENSEAIR go 

¶ DATIK system 

3.3. On-

site assessmen

t  

4.1 Pre-

driving solution

s implementatio

n and 

integration 

¶ Senseair wall-mounted 

¶ LEITAT biosensor 

¶ DBL index (during 

driving in simulator; 

A6.2) 

¶ ERGOS system (during 

driving in simulator; 

A6.2) 

¶ DATIK fatigue pre-

questionnaire 

¶ Part of 24 hrs 

assessment: 

BACTrack Skyn, FitBit 

UCA 

¶ Senseair wall-mounted 

¶ DATIK fatigue pre-questionnaire 

¶ DBL (only A6.2) 

¶ LEITAT biosensor 

¶  

UCB 

¶ Senseair wall-mounter 

¶ LEITAT biosensor 

¶ ERGOS system (only in A6.2) 

¶ DATIK pre-questionnaire 

¶ Part of 24 hrs assessment: 

BACtrack Skyn  

UCC 

Senseair wall-mounted 

3.4. 

Roadside asse

ssment  

4.3. 

Enforcement m

easures 

¶ Senseair portable 

¶ LEITAT biosensor 

ROADPOL study (Norway)1  

¶ Senseair portable 

¶ LEITAT biosensor 
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2.2  Literature review  

Summaries of Milestones 1 and 3 follows. The reports can be found here.  

 

2.2.1 Objectives 

The main objective of A1.1 was to assess how the specified driving impairments (alcohol, licit 

and illicit drugs, fatigue/sleepiness, stress, cognitive load) could be effectively monitored and 

assessed using desk-based research methods. This resulted in two Milestone documents, MS1 

and MS3. MS1 aimed to provide an overview of how the identified driving impairments could 

be effectively monitored and assessed by analysing at least 20 recent and relevant literature 

sources. Following this and based on the findings in MS1, MS3 aimed to provide an overview 

of the requirements and needs of the project technology used to measure each driving 

impairment and for the measurement or observation of driving behaviour.  

2.2.2 Methodology 

Systematic literature searches were conducted for MS1. The impairments were divided between 

three project partners (LOUGH, CERTH, LEITAT) who were responsible for conducting the 

review. The impact of certain impairments (alcohol, licit and illicit drugs, fatigue/sleepiness) 

on driving performance was additionally included, conducted by VIF. Prioritization was given 

to recent reviews and deliverables from previous EU projects, with a focus on monitoring the 

human rather than the vehicle. Once key literature had been identified, partners completed a 

shared table to aid with continuity of information. The information included author and year of 

publication, the source type (e.g., paper, project deliverable), the transport mode the publication 

focused on, the context (e.g., before/during driving, at the roadside), relevant indicators, the 

technical equipment used (if relevant) and the results/conclusions in the context of PANACEA. 

Additional information and diagrams were also included where relevant.  

For MS3, the driving impairments and driving behaviour were divided between the four 

partners who completed the literature reviews for MS1 (LOUGH, CERTH, LEITAT, VIF). The 

aim was to review the requirements and optimal conditions of the project technology compared 

to the information provided in MS1. Aspects and features satisfied and not satisfied by the 

current technology were to be listed, along with any additional considerations. A table was 

completed including information about the name of the technology, the potential indicators, the 

needs/requirements for the technology to work both satisfied and not satisfied by the current 

project, and other considerations. Drafted tables were shared with the relevant technology 

partners to review.  

2.2.3 Results 

2.2.3.1 MS1 

44 individual publications were reviewed for the five impairments, with some publications 

featuring multiple impairments. 15 experimental studies were reviewed for the impact of 

alcohol, licit/illicit drugs and fatigue/sleepiness on driving performance. The overall summary 

and completed tables can be found in chapter 3 of MS1. For alcohol detection, it was found that 

established tools are embedded within systems used to detect as well as inform authorities of 

driver impairment. Portable systems are useful, but a stable connection to cloud services would 

https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
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be needed to inform authorities and prevent the driver from continuing. Overall, alcohol 

detection systems are reasonably easy to develop, with a variety of sensors on the market. For 

the detection of licit and illicit drugs, blood analysis and urine tests are the current, quantified 

tests accepted by courts as evidence. Saliva and on-site fluid drug tests offer potential, however 

further research is needed to increase reliability and sensitivity. For the detection of 

fatigue/sleepiness, EEG and EOG offer continuous and objective measurements, with ocular 

parameters being well established and used commercially, although HR and HRV are becoming 

increasingly popular. However, there are issues with driver acceptance, movement artifacts and 

real-world application. Multiple sensors would provide a more robust, accurate and reliable 

system, however individual differences are an important issue, so systems and algorithms may 

need to be personalised or trained. Non-intrusive measures (wearables, sensors) were 

recommended for real-world use. For stress detection, HR and HRV are extensively used. There 

is a strong correlation with stress and HR/HRV, EDA and respiration however consideration 

needs to be given to intrusiveness and practicalities of measurement. Again, multiple measures 

or hybrid detection systems are more robust and sensitive than one measure. Individual 

differences are important in terms of the influence on different measures and the variability in 

how measures align with each other. Consideration of contextual factors is important as they 

influence physiological responses. Cognitive load measurements mostly concern activity, size 

and position of the pupil. Finally in terms driving behaviour, impaired driving can be detected 

by observation of driving behaviour however sensitivity and specificity of true detections need 

further research. The most investigated measures were standard deviation of the lateral position, 

standard deviation of speed and lane keeping performance, with limited studies focusing on 

headway and steering wheel angle. Impairment due to alcohol, distraction, sleepiness, and other 

drugs can be detected in driving behaviour, however not all drugs impair driving behaviour, 

making them more difficult to detect. Studies were mostly conducted in driving simulators, 

with very few on road.   

2.2.3.2 MS3 

The main findings of MS3 are presented in ólook upô tables (chapter 3 of MS3), to be used as a 

project resource. Common considerations were found across the impairments including:  

¶ Individualisation/personalisation, differences between drivers 

¶ Driver acceptance / consent  

¶ Loss of data (interference, noise, movement artifacts, compliance) 

¶ Obtrusive nature of some of the sensors 

¶ Pre-processing of data 

¶ Influence of contextual factors (environment, driver state) 

¶ Accuracy of detection, particularly for lower levels (e.g., sleepiness) 

¶ Practical implementation, real-time processing  

¶ Acquisition rate of data, time intervals 

¶ Latency issues, rate of physiological response to an event (e.g., stress) 

2.2.4 Conclusions 

Overall, although it is possible to detect and monitor driver state using physiological signals, it 

is complex, with each indicator having several considerations that need to be addressed. 

Multiple sensors are likely to produce a more robust system, however individual differences 

and contextual factors need to be considered. In addition, the practicalities of combining 

https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
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multiple sensors into a comprehensive impairment detection system needs to be considered, 

addressing issues relating to thresholds, interdependences and prioritisation of sensors and 

impairments.  

 

2.3 Market Analysis & Benchmarking  

A summary of Milestone 4 follows. The report can be found here.  

The main objective of A1.2 was to identify technologies capable of monitoring and assessing 

driver impairments identified in the PANACEA project (alcohol, licit and illicit drugs, fatigue 

/ sleepiness, stress and cognitive load) and benchmark those technologies. This resulted in 

Milestone document MS4. MS4 aimed to provide an overview of how technologies were 

identified and rated according to how well they perform their specific task and how they 

perform against the current market competitors.  

2.3.1 Methodology  

The impairments were divided between four project partners (SENSEAIR, LEITAT, AIT and 

DBL) who were responsible for conducting the analysis and benchmarking. The technologies 

to be benchmarked were identified based on input from A1.1, the PANACEA 

proposal/description of work and from input regarding current market-leading products and 

recent innovations. Input from ROADPOL was particularly helpful to identify products being 

used by Police forces today for roadside testing.   

A template of a benchmarking table was developed and used by all partners conducting the 

benchmarking. Based on available information (most often published studies or product 

specifications for commercially available products), technologies were rated according to how 

well they perform their specific task and how the selected sensors and systems perform against 

the current market competitors. The results of the benchmarking were presented in tables and 

figures were produced to summarise all the benchmarking criteria that were evaluated based on 

numerical ratings. 

2.3.2 Results  

58 technologies were benchmarked across the five driving impairments. The benchmarking 

tables and figures plus a summary and market overview for each driving impairment can be 

found in MS4. For alcohol, there are many commercially available products for in-vehicle 

alcohol detection, but all are relatively costly and obtrusive. The infrared Senseair Go offers 

the key advantages of being mouthpiece-free and requires only a normal short breath. A mobile 

version of the Senseair Go is being developed for use in the project, to deliver the same benefits 

in the roadside testing setting. Testing before a work shift is possible with the Senseair Wall 

device. All depot-based solutions and interlocks currently have the disadvantage of providing 

only discontinuous data. The BACtrack Skyn, promises continual unobtrusive monitoring of 

any driver. While still unproven, it is very promising particularly for couriers / food delivery 

drivers using 2-wheelers. 

The detection of licit and illicit drugs is possible during roadside screening using commercially 

available portable lateral flow devices with automated analysers for the detection of drugs in 

driver's saliva or fingerprint. These screen for 4-8 substances but require back to lab evidential 

testing using LC-MS. New portable / ñfieldableò LC-MS devices promise rapid screening of a 

much greater number of substances but are bulky, expensive, and still unproven in the field. All 

technologies are relatively expensive, obtrusive, time consuming and offer discontinuous data. 

There are many promising technologies within the consortium and externally, measuring a 

variety of physiological signals to monitor fatigue / sleepiness. A combination of different 

techniques would probably be the most promising solution.  EEG-based approaches seem 

https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
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effective but obtrusive. Camera-based approaches are promising but often raise data privacy 

issues. 

A wide variety of mature technologies are available for monitoring stress, with assessment of 

heart rate measures most common as they can be assessed easily / cheaply / unobtrusively. 

Additional parameters would be useful addition if available unobtrusively (via a camera or 

embedded in steering wheels, seats or in wearables). 

Cognitive load can be monitored via a range of physiological indicators, so using a combination 

of different techniques is probably the best solution. Eye tracking, (fixation time, pupillary 

dilatation, blink rate, etc.) are perhaps the most promising and can easily be supplemented with 

heart rate measures.  Other parameters offer additional potential if they can be monitored in an 

acceptable way (sufficiently unobtrusive), including ECG and EEG.  

 

2.3.3 Conclusions  

Overall, there are many technologies available to measure and monitor the driver state to detect 

the identified driving impairments. The benchmarking helps indicate details of the diversity of 

alternatives overall but fails to highlight clear leaders. Implementing combination of sensors 

increases the reliability and robustness of a system, though consideration for personalisation 

and context of use is also important. The issues identified in A1.1 remain valid; considerations 

for thresholds, interdependencies and prioritisation of sensors and impairments are important 

for any complex impairment detection and assessment system. 

A key challenge is the lack of an accepted gold standard to measure impairment and thus 

compare different technologies for individual impairment modes. In addition, there is a lack of 

clarity regarding how the various impairment modes interact in combination on a driversô 

fitness to drive. For example, marijuana use is increasing and is typically the most frequently 

detected drug in traffic. Marijuana and alcohol both impair driving skills but not in the same 

way, meaning the combined use can result in a deeper level of impairment even at low doses 

of these drugs. Marijuana also slows the absorption of alcohol. While combined use of alcohol 

and drugs is common, more detailed research is required to better understand the increased risks 

associated with this. The further additive risk of mixing drugs / fatigue / stress/ cognitive load 

challenges is very poorly understood. 

 

2.4 Gap analysis 

A summary of Milestone 5 follows. The report can be found here. 

 

2.4.1 Objectives 

The main objective of A1.3 was to analyse the existing gaps in off-road, roadside and on road 

Fitness-to-Drive assessment and the enforcement measures. It aims to analyse the existing 

problems that should be solved to monitor the Fitness-to -Drive. According to the collected 

information a gap analysis diagram was drawn to estimate the existing gaps in current Fitness-

to-Drive assessment. Technical, behavioural, operational, and legal gaps were systematically 

identified. Measures to close the gaps were discussed. This information was included in 

Milestone 5 document, ñAnalysis of gaps and suggestions for closing them (A1.3) taking into 

consideration the outcomes of A1.2ò 

https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
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2.4.2 Methodology 

An analysis of existing Fitness-to-Drive assessment protocols, drug testing laws and 

regulations, institutionsô protocols was conducted. The gaps were identified in collaboration 

with the following project partners: DATIK, SENSAIR, POLILET, ROADPOL and CERTH. 

The first task was to start with reviewing previous projects, literature, European legislations 

and laws, institutionsô protocols, and the findings in relevant literature sources from MS1. This 

milestone also includes the outcomes from A1.2 and previous gap analysis from the Grant 

Agreement Section 1.1. All these results were divided into four different focus areas:  

Å Off-road Fitness-to-Drive was related to any activity that the driver/ rider performs that is 

not relevant to the professional driving/ riding task and is outside their shift. It includes Off-

duty, lifestyle and recuperation/pre-driving shift-phases, also to on site assessment/cloud 

supported system 

Å Roadside Fitness-to-Drive: Performed when the driver/ rider is stopped by an enforcer and 

is asked to pull aside for a random check/test.  

Å On road Fitness-to-Drive was related to the actual driving task but also acute and momentary 

measurements that can be made at a traffic light stop or upon demand and the person does 

not have to go out / off the vehicle. It includes On-duty and ad hoc work/ During 

driving/Cloud support system  

Å Enforcement measures included all existing legislations and legal solutions related with 

driver and driving 

After the review the main points were emphasized into the gap analysis table, and the main 

gaps were identified. According to all the information collected a gap analysis diagram was 

drawn to estimate the existing gaps in current Fitness-to-Drive assessment.  

2.4.3 Results 

After the analysis of existing Fitness-to-Drive assessment protocols, drug testing laws and 

regulations, institutionsô protocols, deliverables from other projects and discussion with WP1 

partners and outcomes from A1.2, the main findings were presented in chapter 3 of Milestone 

5 report. In off-road Fitness-to-Drive assessment the evaluation of the driving capacity before 

driving was reviewed (which includes off-duty, on-site, lifestyle and recuperation/pre-driving), 

where it was observed that the driverôs physical condition derives in various symptoms, and it 

is different for each person and situation. In addition, all relevant metrics are single-

dimensional. Moreover, the majority of measurements to detect driverôs fitness are not yet 

commercially available, still under development, with no ñgold standard off-road testò and 

publicly available information is insufficient. The roadside fitness to drive assessment was 

mainly concentrated in alcohol and illicit-licit drugs measurements and the technical problems 

that exist to measure these analytes in the roadside. The following existing problems were 

identified: laborious and expensive lab analysis, no real-time monitoring, roadside analyses are 

not approved as evidence, point-of-testing not fully accepted, bad selectivity, lack of continuous 

and specific data of drivesô impairments, ñless-obtrusiveò and more hygienic technology. The 

third focus area was the on-road fitness to drive assessment (including on-duty, ad hoc work) 

where the measure of both the operational (maneuvering) and cognitive aspects of driving 

problems were mentioned. It describes currently available testing devices; however, the unified 

detection system is still missing. Some detection techniques are like the off-road fitness to drive 

assessment. It was identified that no efficient monitoring the driversô health and state during 

their day shift and no current system to detect if the driver drinks and/ or takes medication. The 

last focus area enforcement measures described the existing legislation to fitness to drive 

assessment and the problems faced by the police officers to measure the driver status. It was 

identified that there was no harmonization legislation for all EU countries, with different 

alcohol and drugs limits in each country. Also, the legal digital recorders such as Smart 

tachograph for the evaluation of professional drivers driving and resting times was presented 

however, they cannot measure driver fatigue, sleepiness, or stress.  
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The gap analysis diagram (Figure 2) depicts the required actions to close the gaps and how they 

were assigned to PANACEA project WPs. WP3 and 4 are mainly dedicated to close the 

identified gaps and could help to construct the final fitness to drive assessment monitoring in 

PANACEA project. 

 

2.4.4 Conclusions 

Overall, many gaps in fitness to drive assessment were identified in four different driving focus 

areas. The gap analysis diagram represents the existing gaps found in the different focus area, 

by the evaluation of the current state and desired future. The actions to close these gaps were 

also identified (Figure 2). PANACEA project will be able to close the ones addressed by 

targeted Activities and WPs, as shown in Figure 2, and to improve the monitorization of the 

driverôs state and health on road and of road. Also, it will be able to improve enforcement 

measurement and the gaps in the roadside. The implementation of the holistic PANACEA 

solution and the creation of its zero population (i.e., the first actors who will use the solution), 

requires data transparency and a new legislative framework. The holistic PANACEA solution 

will include all the technologies integrated to the PANACEA platform and will address many 

impairing states and combinations of them. The fact that it will support the professional drivers 

and riders throughout all the shift phases and even when they will be off duty enables the 

PANACEA solution to be holistic.   
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Figure 2. Gap analysis diagram
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2.5 User needs and requirements  

A summary of Milestone 6 follows. The report can be found here.  

2.5.1 Objectives 

The objective of this activity is to gather user and expert needs, wants, requirements, opinions, 

hesitations, and identify potential enablers and barriers for the implementation of the 

PANACEA Commercial Health Toolkits (CHTs). This was aimed to be achieved in A1.4 

through: 

¶ 3 (instead of 5 initially planned) interviews with stakeholders (operators, company 

management, enforcement personnel, policy makers, legislators, etc.) 

¶ 3 (instead of initially 5 planned) interviews with drivers and riders per pilot site 

(Sweden, Spain, Greece) 

¶ 2 focus groups (instead of 1) with drivers and one mixed with drivers and stakeholders 

at each pilot site.  

¶ Completion of ex ante questionnaire from 21 participants (not initially planned) 

focussing on the characteristics of the PANACEA solution.  

The composition of the groups of the attendees (focus groups), the interviewees (interviews) 

and the respondents (ex-ante questionnaire) as well as their occupations is presented in Table 

2. 

Table 2. Number and occupation of participants per UC 

Actors UCA  UCB UCC 

Focus groups 

Drivers/ riders 3 male & 1 female 

Autonomous 

Vehicle (AV) 

shuttle operators 

3 male taxi 

drivers, 2 male 

delivery riders 

5 male drivers (4 dustbin 

driver/ 1 coach) 

Mixed (drivers/ 

riders and 

stakeholders) 

3 male & 1 female 

bus operator 

representatives 

(Human Resource, 

planner, operational 

managers) 

2 male taxi 

drivers, 2 males 

(operator, head 

of operators) 

6 male stakeholders (Fleet 

operator, Human factors 

expert, Cognitive 

ergonomics leader from 

Garanada Universtity, 

Innovation Assistant, Sales 

responsable from OEM, 

Technical director, 

Technical Application 

Engineer) 

Interviews 

Drivers/ riders 3 male shuttle 

operators 

2 male taxi drivers, 1 

courier service rider 

1 male dustbin 

driver 

Stakeholders 2 male managers 

(region and urban 

4 male fleet operators, 2 

heads of health and safety 

1 male fleet 

operator 

https://drive.google.com/drive/u/1/folders/1BN232khaB1I1VVEQVuQnV49O4XqsxDJH
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Actors UCA  UCB UCC 

operations), 2 male 

planers for Public 

Transport (PT) 

department, 2 heads of 

operatorsô unit 

Ex-ante questionnaires 

Drivers/ riders Shuttle operators: 7  

(1 female ï 6 male) 

8 male drivers 6 male drivers (4 dustbin 

truck / 2 coach drivers) 

Stakeholders PT operator planner: 

1 (male) 

PT operator HR: 1 

(male) 

PT operator: 

operation 

manager/planner  

(1 female) 

10 male 

stakeholders (2 

operators, 2 

police officers, 2 

researchers in 

human factors, 2 

taxi company 

board members, 

1 health and 

safety manager, 

1 municipality 

officer) 

6 male stakeholders (Fleet 

operator, Human factors 

expert, Cognitive 

ergonomics leader from 

Garanada Universtity, 

Innovation Assistant, Sales 

responsable from OEM, 

Technical director, Technical 

Application Engineer) 

2.5.2 Methodology 

The process was based on an adapted requirementsô analysis technique presented below (Figure 

3). The first step (information gathering step 1) was to identify the key actors and stakeholders 

for the PANACEA ecosystem and then consider the aspects/ dimensions that are important for 

this Activity (identification of user and stakeholder aspects step 2) that will be addressed 

through the creating of personae and user stories for each Use Case pilot and evaluated through 

focus groups, interviews and ex ante questionnaires (Envisioning and evaluation step 3). The 

final step (requirementsô specifications for the UC scenarios) will be distilling of the outcomes 

of the information that might be useful for the creation of the Use Case scenarios in A1.5.  

2.5.3 Results 

The diagram in Figure 4 presents the highlights of the emerging topics across each important 

dimensions per actor and UC and the resulting considerations for the Use Case scenarios 

creation and implementation. Holistic, coherence, communication, understanding of cultural 

aspects (related mostly to the culture of the professional driversô groups rather the ones that are 

closely related to ethnicity and/ country, acceptance by users, data transparency) are vital for 

the next steps of the project. Drivers and riders are often fatigued and stressed. Drugs remain a 

difficult and seemingly unapproachable subject, but COVID has heightened the need for better 

health and wellbeing and how important it is in every aspect of our lives.  
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Figure 3. Adapted requirementsô analysis methodology 

 

 

 

 

 

 

 












































































































































































































































































































































