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The HADRIAN project

• HADRIAN: 
“Holistic Approach for Driver Role Integration and 
Automation Allocation for European Mobility Needs”

• HADRIAN Partners:
16 partners from 9 EU-countries

• Duration of the project:
42 months (December 2019 - May 2023)

• Framework Program:
Horizon 2020 - The EU Union Framework Programme
for Research and Innovation - Mobility for Growth 

Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

https://hadrianproject.eu/
https://hadrianproject.eu/
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Introduction

• At SAE automation levels up to level 3 (conditional 
automation) the driving task will still require human 
interventions and interactions with the vehicle. 

• Human-Machine Interfaces (HMIs) are expected to play a 
key role in the cooperation between users and vehicles at 
these levels.

• A detailed human-centered investigation of the 
interaction between the user and the driver should be 
conducted. 

• This study gives directives related to indicators for 
assessing safety and impact, and practical considerations 
for assessing the development of fluid interactions 
between the user and the HMI. 

Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.
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HADRIAN Innovations & AD Levels
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• The HADRIAN developments focus on seven 
innovations, that encompass five HADRIAN-
defined levels of automated driving and 
transitions between them. 

• The Automated Driving (AD) levels include the 
environment awareness assistant (EAA), 
guardian angel (GA) as well as HADRIAN ADL2, 
3 and 3+ levels which offer automated driving 
with guaranteed transition times.

• The use cases are 
a) an elderly driver, 
b) a truck driver, and 
c) an office worker driver. 
Each of these has distinct driving 
and mobility requirements.

Innov
ation

Symbol Innovation Description

1 Awareness assistant to simplify the 
manual driving task for elderly drivers

2 Reduce the need for the driver to 
monitor the environment and 
automation during ADL 2

3 Provide minimum guaranteed time for 
human driver to transition from 
automated driving to manual driving

4 Guarantee minimum duration of 
automated driving at level 3 / 3+

5 Active driver monitoring & fluid 
interventions

6 Adaptive tutoring to improve driver / 
user skills, knowledge, and 
competences to use the automated 
driving system

7 Guardian Angel as safety protector
during manual driving



Safety and impact assessment for seamless interactions through human-machine interfaces

HADRIAN KPI List
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• The aim of the assessment is to 
demonstrate the improvements of the 
HADRIAN HMI innovations regarding 
safety and impact. 

• A final list of 18 KPIs was extracted. 
The KPI list shows an overview as well 
as the measurement approach. 

• Some of the measurement approaches 
have real-time capability, and some of 
the values are generated in a 
postprocessing procedure. 
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Assessment Development Steps
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• The KPI identification started with a literature review of risk factors 
for automated driving in the defined use cases as well as relevant 
previous research projects and studies. 

• Driving tasks in which the developments are tested were divided 
into subtasks including a detailed description of driver-required 
actions, traffic requirements, human-machine required interactions, 
and automation constraints during each developed driving scenario. 

• An analysis of the driving subtasks revealed the potentially present 
risk factors in the driving “system”. 

• This analysis was titled “hazard identification procedure” and then 
the relation of the potential risk factors during the predefined 
driving scenarios with the key performance indicators was 
established. 

• The goal of hazard identification was to ensure that the calculated 
KPIs were accurate. More KPIs were created and adapted to the 
HADRIAN requirements.
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HADRIAN KPI List
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• At the final stage of the assessment, a total score will be calculated taking into account 
the developed KPIs to obtain one total score for “baseline” and one for HADRIAN 
innovations, which will be exploited for overall comparison. 

• The total score will be calculated based on weighted averages of KPIs, driver profiling 
and driving safety efficiency benchmarking. 
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HADRIAN vs. Baseline
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• The HADRIAN innovations will be compared to 
a "baseline condition" to determine the safety 
and impact enhancement. 

• A common baseline was established for all 
driving studies to ensure consistency in 
assessment.

• All driving studies feature situations with state-
of-the-art driving systems (without fluid HMI 
innovations), followed by driving scenarios with 
innovative HADRIAN driving systems (with fluid 
HMI innovations). 

Comparison Context of Safety and Impact 
Assessment

“Baseline”

state-of-the-art
driving system

HADRIAN 
innovations

HADRIAN 
innovative driving 

system

Comparison
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Practical Applications & Considerations 
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• This safety and impact assessment methodology can 
act as a guideline for a practical assessment of 
innovative systems to be embedded in automated 
vehicles. 

• The holistic nature of the methodology can assist in 
identifying all the necessary indicators needed for 
assessing a variety of systems, regardless of the 
sensory capabilities. 

• Aggregation level of the measurements needed to 
define the KPIs may need refining. This can be 
further tailored according to the application of the 
methodology. 
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Practical Applications & Considerations 
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• The contribution to future HMI developments 
of the established methodology is that it is 
already harmonized between research 
facilities and vehicle industry. 

• The active collaboration between 
researchers and industrial partners is 
essential for achieving realistic and evidence-
based results, that will lead to actual road 
safety enhancement for all road users and 
stakeholders. 
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Conclusions
Sekadakis M., Katrakazas C., Clement P., Prueggler A., Yannis G.

• The current study presents an assessment
methodology for new types of HMIs for 
automated vehicles along with measurement 
guidelines and requirements. 

• Directives related to indicators for assessing 
safety and impact and practical considerations of 
the assessment development of fluid interactions 
between the user and the HMI are given. 

• Future work on HMIs for automated driving can 
build on the developed assessment method as its 
foundation is built on both major development 
parties, the industry, and academia.
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