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[l. Abstract

Il. Abstract

Numerous interdisciplinary aspects are considered in the research and development environ-
ment, particularly in the field of vehicle and traffic safety. The relevant issues of assisted, con-
nected, and automated driving and the further development of passive and integral safety systems
require reliable data sources. The sometimes very heterogeneous traffic and accident situation
between countries and continents makes it necessary to take as many as possible data sources
from several countries/regions into account. The aim of the present work is to develop a unified
meta database that contains all necessary information for the research and development depart-
ments on a meta based level (no raw data) for several countries.

One of the main objectives is the research on international data sources in the field of traffic and
vehicle safety. This includes national road accident statistics based on police accident data as
well as highly detailed investigations in smaller regions (so-called In-depth data sources). At the
beginning of this research project, the following countries are defined for further investigation:
Germany, France, Greece, Czech Republic, Sweden, Denmark and USA. The research on data
sources in the selected countries in the field of traffic and vehicle safety identified 32 data sources
out of which 19 could be fully inventoried in the meta database. In total 64 data sources are
identified worldwide.

The basis for the development of the meta database is the German In-Depth Accident Study
(GIDAS). GIDAS is a cooperation project of the Federal Highway Research Institute (BAST) and
the Research Association for Automotive Technology (FAT). For the development, fragments of
the GIDAS database structure as well as knowledge and expertise in database development are
used. The structure of the meta database is characterised by a general fact sheet information
about the researched data source and its content on accident-relevant variables. In total, the meta
database contains 15 data tables that are uniquely assigned via an identification number (primary
key). Parallel to the meta database development, a codebook for the description of 237 variables
contained in the meta database has been developed

In addition, a questionnaire is used to check the applicability of the developed meta database for
specific questions from the German automotive industry. Therefore, the same set of variables
from the meta database is used to code the questionnaire. For the objective assessment between
the meta database and questionnaire a matching process is developed. The aim of the matching
process is to indicate the covered percentage of necessary variables in the various data sources
for each question. The perfect matches are represented by a 100 % coverage, suggesting that
this data source may be one of the most appropriate ones for answering the question. The results
of the matching process are collected in a result matrix

The meta database and the result matrix can be a useful tool to make the development process
even more efficient by minimising the research time for suitable data sources to answer the rele-
vant development questions in the field of the vehicle safety. Furthermore, the meta database can
act as a platform to bring several data providers from different countries together and to encour-
age the global harmonisation of road accident data sources.
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[ll. Task

The task of this research project is subdivided into several tasks, which are described more in
detail in the following report:

Identification of data sources in the environment of vehicle safety and road traffic acci-
dents

Contact and consultation of data providers with a detailed interview on the investigation
methods, data content and quality management of the data source

Development of a result matrix (meta database) incl. applicability assessment in a suita-
ble form

Checking the applicability of the data sources for certain research questions specified by
the German automotive industry and suppliers

Development of a matching process to compare the meta database and the question-
naire
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IV. Abbreviations and indices

Symbol

AADT
ADAC
AIS

BAAC

BAST
CARE
CDS
CbhV
CEESAR
CERTH
CISS
CRSS
Ccz
CZIDAS
DESTATIS
ELSAT
EU
EUSKA
FARS
FAT
GES
GIDAS
HGV
HIT
ICAM
IDIADA

INTACT
VI

LAB
MAIS
MHH
NASS
NHTSA
PDF
POLSAS
SCl
SQL
SuvV

Description

Average Annual Daily Traffic
German Automobile Club (Allgemeiner Deutscher Automobil-Club e.V.)
Abbreviated Injury Scale

Bulletin d’analyse d’accidents corporels (analysis report of road acci-
dents involving physical injury)

Federal Highway Research Institute

Community Road Accident Database

Crashworthiness Data System

Transport Research Centre (Czech Republic)

Centre Eurpéen d’Etudes de Sécruité et d’Analyse des Risques
Centre for Research and Technology Hellas

Crash Investigation Sampling System

Crash Report Sampling System

Czech Republic

Czech In-Depth Accident Study

Federal Statistical Office

Hellenic statistical database

European Union

Electronic accident type map (Elektronische Unfalltypensteckkarte)
Fatality Analysis Reporting System

Research Association for Automotive Technology (Germany)
General Estimates System

German In-Depth Accident Study

Heavy goods vehicle

Hellenic Institute of Transport

International Centre for Automotive Medicine (University of Michigan)

Institut d'Investigacié Aplicada de I'Automaobil (Institute for Applied Auto-
motive Research)

Investigation Network and Traffic Accident Collection Techniques
Fraunhofer Institute for Transportation and Infrastructure Systems
Laboratory of Accident Analysis, Biomechanics and Human Behavior
Maximum Abbreviated Injury Scale

Hannover Medical School

National Automotive Sampling System

National Highway Traffic Safety Administration

Portable Document Format

Police record system (Danish police case management system)
Special Crash Investigation

Structured Query Language

Sport utility vehicle



IV. Abbreviations and indices

USA United States of America

PTW Powered two-wheelers

VDA German Association of the Automotive Industry

VIN Vehicle identification number

VIPA Vulnerable Road User Injury Prevention Alliance

VRU Vulnerable road user

VUFO Traffic Accident Research Institute at TU Dresden GmbH
WHO World Health Organization



1. Introduction

1. Introduction

In the research and development environment of the automotive industry, numerous interdiscipli-
nary aspects are considered, particularly in the field of vehicle and traffic safety. The relevant
issues of assisted, connected, and automated driving and the further development of passive and
integral safety systems require reliable data sources. The sometimes very heterogeneous traffic
and accident situation between countries and continents makes it necessary to take as many as
possible data sources from several countries/regions into account. However, it is not always ob-
vious which data source is suitable for which kind of research question or development approach.

The aim of the present work is to develop a unified meta database that contains all necessary
information for the research and development departments on a meta based level (no raw data)
for several countries.

One of the main objectives is the research on international data sources in the field of traffic and
vehicle safety. This includes national road accident statistics based on police accident data as
well as highly detailed investigations in smaller regions (so-called In-depth data sources).

In addition to the development of a meta database, a questionnaire is used to check the applica-
bility of the developed meta database for specific questions from the German automotive industry.
For the objective assessment between the meta database and questionnaire a matching process
is developed. The aim of the matching process is to indicate the covered percentage of necessary
variables in the various data sources for each question. The results of the matching process are
collected in a result matrix.

Based on the developed meta database and the matching process, the result matrix offers a
possibility for an objective assessment of data sources and provides the opportunity for data pro-
viders to improve their data quantity and data quality. Furthermore, the meta database can act as
a platform to bring several data providers from different countries together and to encourage the
global harmonisation of traffic accident data sources.
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2. Research on data sources

The research on data sources for road traffic accidents differs between national databases and
in-depth databases. Regardless of the origin of the data (national or in-depth databases), the
researched databases for this project are designated as data sources and the developed data-
base as meta database (Figure 1).

Data sources Meta database

National databases Jj In-depth databases

E Storage of
——— . .
3 " P meta information

Figure 1: Scheme of the project with defined wording

The so-called national data sources are based on data collected by the police, which consist a
large number of investigated accidents and give a macroscopic view of accident scenario. The
use of a police reported data source on a national level allows a national coverage of the accident
scenario and the acquisition of numerous cases.

The main focuses of the police investigation and the national data sources are the collection of
general accident-related data to gather evidence for the later apportion of the blame for monitoring
the general accident situation and assessing the infrastructure safety. In-depth data sources fol-
low a different approach, where the data providers mainly want to investigate how the accident
could happen without focusing without focusing on evidence for the later attribution of blame.

In comparison to the national data sources, in-depth data sources are mostly characterised by a
smaller number of cases, but usually by a higher level of detail in the investigation of road traffic
accidents. This allows a microscopic view of the accident scenario. In contrast to the police re-
ported accidents, the accidents of the in-depth data sources are usually investigated by accident
researcher and medical experts.

Depending on the sampling plan and the number of investigated cases, some in-depth data
sources offer the opportunity to extrapolate their accident scenario on a national level to make
representative statements.
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At the beginning of the research project, it was agreed with the Research Association for Auto-
motive Technology (FAT) that the detailed research on data sources should be focused on se-
lected countries. The countries were selected as following: at least one representative European
country per compass direction (north, east, south, west), plus Germany, and one non-European
representative country. (Figure 2).

% > -«*

Sweden

Y Denmark
Germanye Czech Republic
France >

=
Greece=.

Wrterstiitzt von Bing
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Figure 2: Selected countries for the detailed research on data sources

During the research process of data sources, the Swedish national authority explains that the
access to the meta data of the police accident investigation is reserved only for Swedish research
institutes. Subsequently, the research according to national data sources has been extended to
Denmark to maintain the motivation of the country selection with one Nordic representative.

The complete selection contains Germany, France, Greece, Czech Republic, Sweden, Denmark
and the United States of America (USA). In addition to the country selection, basic information
about data sources in other countries should be included in the meta database.
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2.1. National data sources

Based on the country selection, the following section investigates national data sources in partic-
ular. Basically, all data sources share a common parameter base, such as timeline, general acci-
dent properties, participant types and injury levels. However, various differences can be found on
closer inspection?.

The data sources are not only investigated at the level of the data scope but have to focus on the
level of their meta data and data definitions as well. Therefore, the codebook, the general condi-
tions of acquisitions, the context and the definitions have been reviewed. A first overview of the
research data sources is given in Table 1.

Table 1 shows first differences of the national data sources e.g., the number of recorded variables
or the definition of severity levels. These and other aspects will be discussed in the following
sections.

Table 1: Investigated national accident data sources

Countr Germany Czech Republic France Greece Denmark EU USA USA
Y (EUSKA) (ASCZ) (BAAC)  (ELSAT) (Polsas) (CARE) (CRSS) (FARS)
Geographical Federal states Country EU Counties Country
coverage
Accidents/year 300,000* 100,000 58,000 11,000 3,500** 1,300,000 50,000 33,600
Timeline 1990-today 1990-today 1975-today [1970-today| 1990-today 1993-today 2016-today 1975-today
Number of 100 60 65 80 70 55 110 140
variables

At least one vic- | At least one fatal-

Conditions of tim, one motor ve-| ity, one motor ve-

At least one victim, one vehicle, on the public road

survey hicle, on the pub- |hicle, on the public
lic road road
. Severity of |
Severity ) - . Time-based def-
definition Time-based definition thel h_|ghest inition and MAIS KABCO scale
injury

Also cost estima- | OnlY fatal acci-

Comment Also cost estimations tions dents. Also cost
estimations

* As there is no global German police accident data source, the value “accidents/year” is from the DESTATIS table,
only for traffic accidents with injuries. The other information are displayed based on the EUSKA format.

** At the time of the study, access to the police database was not granted: the value “accidents/year” is from the IRTAD
database.

1 For the entire parameter set and the development of the data see the meta database (Section 3.1)
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2.1.1. Geographical coverage

One of the first important aspects for national data sources is the geographical coverage. Most of
them consist indeed of a coverage area that includes the whole country as well as the overseas
territories. However, two countries (Germany and the USA) have a federal political organisation
with different ways to set up a statistic strategy on road traffic accidents for the whole country.

In Germany, each federal state has to create and manage a police accident data source. However
the German Accident Statistic Law (StralRenverkehrsunfallstatistikgesetz — StVUnfStatG) defines
a minimum of to be collected accident information and their definition. This allows the German
federal statistical office (DESTATIS) to unify and publish the road traffic accident data under an
aggregated form.

Next to the minimum accident information, the data of each federal state provide further variables,
especially the geographical coordinates, detailed information of accident causes or accident
sketches. However, the additional information can differ between the states making an accurate
and complete comparison difficult. For example, the accident data of Saxony reports the vehicle
identification number (VIN) allowing to decode the vehicle manufacturer, model type, the model
year or built-in assistance systems of motor vehicles. Further, the State of Baden-Wirttemberg
records the usage of cycle-helmets or, if known, denotes the Average Annual Daily Traffic (AADT)
at the accident site. Another example: Bavaria, Brandenburg, Saxony-Anhalt and Hessen have a
more distinguished 3-digit-accident type, while Berlin uses raw motion lines for all participants to
describe the accident constellation. In addition, Berlin provides 3d-scans of the accident site for
accidents with severe and fatal injuries.

Another difference in the accident data can be the data format or the structure. Many databases
define variables at an accident- or participant-level. In contrast, the State of Saarland records all
information at the accident-level and thereby limits the number of accident participants to three.
However, a format, which is used in the majority of the federal states is called EUSKA (Electronic
accident type map) [1] and is inventoried in the meta database. EUSKA data includes the required
information by the German Accident Statistics Law and allows for state-specific additional data.

Similar to the German federal states, each American federal state has to create and manage its
own police accident data source. States are encouraged to follow the national agency recommen-
dations of the National Highway Traffic Safety Administration (NHTSA) for the data collection, so
that all states have the same parameters, but it is not mandatory [2]. In order to create a unified
and single accident database, the NHTSA has two different databases, which are not compiled in
the same way: one is an extrapolation of selected counties to obtain an estimation for all accidents
(with/without personal injury), and the other one is an (almost) complete survey of fatalities.

The Crash Report Sampling System (CRSS database) receives its data from a nationally repre-
sentative probability sample [3], selected from the different police-reported accidents that occur
annually and result of property damage, injury, or death. These accident reports are chosen from
60 selected areas across the United States that reflect different properties: the geography, the
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population density, the miles driven, and the number of accidents. CRSS analysts review the
original accident reports, interpret and code their information in the common database. After the
coding phase, quality checks are performed on the data, both automatically and manually to en-
sure validity and consistency. When these are completed, CRSS data files become available and
exploitable, for road experts as for the public. Based on these representative samples, accident
trends are estimated at a national level after an additional extrapolation.

The Fatality Analysis Reporting System (FARS database) only contains traffic accidents with fa-
talities from the 50 federal states, the District of Columbia and Puerto Rico.

Contrary to the CRSS database, it is not based on representative samples. Since the NHTSA
managed to have a cooperative agreement with an agency in each state’s government to provide
information on all qualifying fatal accidents. In theory, all fatal accidents involving at least one
motor vehicle are reported. FARS analysts present in each state are responsible for gathering,
reviewing and coding the original data to the FARS format. The number of analysts varies by
state, depending on the number of fatal accidents and the ease of obtaining data. Data is not only
based on the accident database, but also on the vehicle registration and driver licensing files as
well as medical data, including e.g., death certificates and hospital data.

Due to data protection regulations, and as they apply to German data sources, no personal iden-
tification data such as names, addresses or national insurance numbers are available in the US
data sources either.

2.1.2. Data source size

A second important aspect for national data sources is the size of the data source, e.g., the in-
vestigated number of accidents per year. Most of them have more than 10,000 cases per year,
which allow them to reach a high degree of representativity.

2.1.3. Database history

In Europe, the national accident data sources are usually more than 30 years old since the Euro-
pean Commission stated the creation, management and use of accident databases with its 1993
regulation [5]. Due to these regulations, the last European countries are obliged to set up an
accident database.

In the United States, the first national accident data source GES (General Estimates System)
appeared in 1988, and the FARS data appeared in 1975. However, following an overhaul of the
variables and structure, the current version is from 2016. The previous national data source GES
is now called CRSS and the previous in-depth data source NASS CDS (Crashworthiness Data
System) is now called CISS (Crash Investigation Sampling System). Only the FARS database
was not officially changed, although it was also modified.
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2.1.4. General and specific content

In general, national data sources mainly provide information on data related to the place of the
accident, the time when the accident occurred, at least the vehicle at fault (such as defined by the
police officer) and at least the driver of this vehicle.

Thus, all sources contain data on time, weather, light, type of road, the area, crossing with regard
to the place of the accident and its temporality. There are also data on the type of vehicle, the
obstacle hit (if any), the type of accident, the age of the driver and the type of injury. However,
there are differences in the level of detail. On this point, the number of variables in Table 1 gives
an idea how detailed the data sources can be. For example, the Greek data source ELSAT (Hel-
lenic statistical database) has several variables registering the road infrastructure with the pres-
ence of different road markings in the middle and on the side, with the mention of safety barriers
and separation in the middle, and with the existence of special lanes, like a bicycle lane or a bus
lane [6].

A specificity in the France data source BAAC is to record the driving manoeuvre of each partici-
pant instead of a pre-categorized accident constellation between the accident participants. Addi-
tionally, a special motorbike manoeuvre is distinguished: lane splitting (e.g., in traffic jams, in
slowdown traffic on a two-lane road) [7].

Due to the high modal split of cyclists, the Danish data source POLSAS (police case management
system) records specific information about the infrastructure related to cycle infrastructure [8].
Information can be provided on the existence of a cycle path at the accident scene, how it is
designed and how it ends at the intersection. For example, at a T-intersection, the cycle path that
was previously on the pavement, separated from the road, joins the road and disappears into the
lane for cars.

One special feature of the Czech data source ASCZ (Accident Statistics Czech Republic) is that
the car manufacturer of the vehicle responsible for the accident is registered. There are about 60
different manufacturers to choose from, depending on the type of vehicle (bus, car, motorbike,
etc.) [9].

Another special feature of the Czech data source ASCZ as well as the German data sources is
the cost estimation of the material damage in each accident. In both countries, the majority of cost
estimations are made by the police officers and based on a visual analysis of the material dam-
age.

The structure of the FARS and CRSS databases provides a chronology of harmful events, such
as an impact with another vehicle, or an impact with a fixed object, or a fire in a vehicle (about 60
different events). It is possible for a given accident to record a list of so-called harmful events and
order them from first to last in time. In this list, the most harmful event can also be coded. This is
used to assess the most probable causes of the accident. Moreover, all collision events are rec-
orded not only according to their temporality, but also according to the involvement of different
actors. This is particularly useful in accidents with at least three vehicles. For example, a collision
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event will be recorded first between vehicle A and B, and then between vehicle B and C, in the
case of rear-end collisions.

2.1.5. Conditions of survey

For the European countries, the conditions of survey of an accident in the data sources are the
same: the accident must involve at least one vehicle, and one victim on the public road.

In the US data sources, at least one motor-vehicle must be involved in an accident. In CRSS,
there must be at least one motor-vehicle involved in an accident and at least one injured person.
In FARS, there must be as well at least one motor-vehicle involved in an accident and at least
one participant, which must have died within 30 days. Thereby, VRU accidents are only recorded
if at least one participant has died according to the above conditions and at least one motor-
vehicle was involved. Fatalities of single-VRU-accidents or accidents between VRU are not in-
cluded [4].

2.1.6. Definition of the injury severity

Most of the police accident data sources in Europe use a time-based definition of the injury se-
verity. Casualties are considered as fatalities if they die within 30 days after the accident. Patrtici-
pants are considered as seriously injured if they stay in a hospital more than 24 hours (stationary)
after the accident, and slightly injured under 24 hours (ambulant) or if the casualties are treated
by the rescue service directly (only) at the accident scene. However, this method is being ques-
tioned because some cases go unrecorded, for example single accidents of cyclists with treat-
ments several days later [10]. Starting in 2013, various reports [11] [12] [13] have highlighted the
weaknesses of a time-based definition and have advocated the use of a standard format for all,
suggesting the trauma scale “Maximum Abbreviated Injury Scale” (MAIS). Although the Commu-
nity Accident Report Database (CARE) stores the injury severity also under a time-based defini-
tion since its creation, the MAIS was newly implemented in 2015.0ne drawback of this new vari-
able is that the completeness of its coding strongly depends on whether the member countries
also report injuries under this scale.

The danish police database POLSAS proceeds a different way in the recording of the severity
level. A "slight" degree is to be chosen if the present injury, or the condition of the person corre-
sponds to a specific list. A "severe" level is to be chosen if the condition of the person corresponds
to another list, e.g., if there is a visible fracture, dislocation or severe sprain. If a participant has
more than one injury, the highest level is retained.
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Both CRSS and FARS list their injuries according to the KABCO scale. This scale was created in
1966 and adopted by the states, although the definitions were left up to the state’s discretion.
While working on a common accidents criteria list, the scale was reviewed and the definitions
settled in 2017 [13]. It is now composed of six different levels of injury severity, observed at the
scene of the accident:

o K- Fatal injury;

e A — Suspected serious injury;
e B — Suspected minor injury;
e C —Possible injury;

e O — No apparent injury.

So-called serious injuries are defined as result in one or more of the following: severe laceration
resulting in exposure of underlying tissues/muscle/organs or resulting in significant loss of blood,
broken or distorted extremities, crush injuries, suspected skull, chest or abdominal injury, signifi-
cant burns, unconsciousness or paralysis. The definition of level B is therefore based on whatever
is lighter than level A, and level C is reserved for non-visible injuries, but still complaints of pain.
Level O is for non-injured participants.
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2.2. In-depth data sources

In-depth accident data sources are mainly investigated by interdisciplinary research units. They
often consist of a technical team supplemented by a medical and/or psychological unit. The former
investigates the technical aspects of the accident (e.g., infrastructure, vehicle) and the medical
part investigates the injuries suffered by the persons in the accident and the physical/psycholog-
ical backgrounds as well as the mental consequences caused by the accident.

Most data providers of in-depth data sources reconstruct their accident scenario in order to know
the most probable accident sequences. Due to the increased effort in the data recording and
reconstruction, the number of accidents is smaller than in national data sources.

In-depth investigations are mainly realised at selected locations where either more accidents oc-
cur or a selected type of road users are present or the boundary conditions like landscape, driver
milage or age distribution are representative for a certain region or country. Based on a fixed
sampling plan with a random accident selection and a defined weighting process, some data
providers have the possibility to extrapolate their data for representative statements to the inves-
tigation area or even to certain regions.

According to the defined country selection, the following in-depth data sources have been re-
searched in Europe (Figure 3).

Germany

b German In-Depth Accident Study (GIDAS)

b Accident database of German insurers
accident research (UDB GDV)

b Allianz accident database (AZT)

k Trauma register DGU (TR DGU)

b Internal accident databases of automotive
industry (AUDI, VW, BMW, DAIMLER)

b ADAC accident database (UDB ADAC)

Sweden

b Investigation Network and Traffic
Accident Collection Techniques (INTACT)
b Volvo Cars Traffic Accident Database
(VCTAD)

Denmark

no information about in-depth databases

France
 LAB / CEESAR accident database (LAB)

Czech Republic
b Czech In-Depth Accident Study (CzIDAS)

Greece :
I Accident database of Hellenic Institute of -
Transport (HIT) : .

© DSAT=Eeibor, DSAT for MSFT, GeoNames, Microsoft, TomTom
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Figure 3: Research on in-depth data sources for the country selection in Europe
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The accident data recording in Germany is operated on an in-depth level by various data provid-
ers. One of the most significant data sources for in-depth traffic accident research is the German
In-Depth Accident Study (GIDAS).

GIDAS is a collaborative project of the Federal Highway Research Institute of Germany (Bun-
desanstalt fur Straf3enwesen / BASt) and FAT. Since mid-1999, the GIDAS project has collected
on-scene accident cases in the areas of Hanover (by the MHH — Hannover Medical School) and
Dresden (by the VUFO - Traffic Accident Research Institute at TU Dresden GmbH). The data
collected in the GIDAS project is very extensive and serves as a knowledge base for various
groups of interest [27]. The main feature of GIDAS is that the investigated data are representative
for Germany due to the sampling plan for the accident selection and the weighting process [14].

Parallel to the access to the GIDAS data source, most of the automobile manufacturers in Ger-
many also operate their own accident investigations. The focus of the internal accident research
units is to investigate the accident scenario and accident behaviour of their latest vehicle models.
Findings from this work are directly returned to the development departments for eventual adjust-
ments to the current models and as baseline for new developments [15] [16] [17]. Further in-depth
data sources are operated by insurance companies (e.g., German Insurers Accident Research
UDV, Allianz) and automobile clubs (e.g., ADAC)

In 2007, a Swedish consortium of the government department for transport, the Chalmers Uni-
versity of Technology and the automotive industry set up the Investigation Network and Traffic
Accident Collection Techniques (INTACT). The consortium was concerned with the establishment
of a methodology for the in-depth investigation of road traffic accidents around the Gothenburg
area, in which at least one of the following vehicle types must be involved

e Car (all categories)

e Light truck (<3500 kg)

¢ Heavy goods vehicle (HGV) (>3500 kg)
e Bus (all categories)

Another selection procedure is when an ambulance is called to the accident scene due to as-
sumed personal injury. The final report of this consortium was published in 2010 and involved in
total 123 investigated accidents on the spot [18]. Further in-depth accident data sources are op-
erated by Volvo Car Corporation [19] (Volvo Cars Traffic Accident Database - VCTAD) and Volvo
Trucks [20] to the accident investigation of their latest vehicle models.

The research on the availability of in-depth data sources in Denmark did not provide any infor-
mation.

Based on the knowledge and structure of GIDAS, the Transport Research Centre (CDV) from the
Czech Republic, Skoda and IDIADA CZ set up the Czech In-Depth Accident Study so-called
CZIDAS in 2011. CZIDAS collecting accidents on two investigation spots (Brno, Hradec Kralové).
Every year nearly 300 accidents are investigated. In addition to the investigation each case is
reconstructed, and the participants are interviewed according to a psychological scheme [21].
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2. Research on data sources

The investigation of road traffic accidents at a microscopic level in Greece is operated by the
Centre for Research and Technology Hellas (CERTH) or rather by the Hellenic Institute of
Transport (HIT). The investigation is conducted around the site of the institute in Hellas [22].

In France, in-depth investigations for road traffic accidents are realised by the Laboratory of Ac-
cident Analysis, Biomechanics and Human Behavior (LAB) and CEESAR (Centre Eurpéen
d’Etudes de Sécruité et d’Analyse des Risques) [23]. A request for meta information by codebooks
or manuals has been denied. After a publication of the project results, a decision will be made
whether meta information on the data source will be disclosed or not.

The research on in-depth data sources in the USA yielded in three data sources (Figure 4). The
representative share of U.S. road accident data is government-owned and subject to the U.S.
Department of Transportation (DOT). The NHTSA is the central authority for the investigation of
road traffic accidents and data.

The National Centre for Statistics and Analysis (NCSA), a department within the NHTSA, is re-
sponsible for the preparation and analysis of statistical accident data. NCSA is the superordinate
authority for various data collection programmes, whose research content varies between national
and in-depth.

USA

k Crash Investigation Sampling System (CISS)

b Special Crash Investigations (SCI)

b Vulnerable Road User Injury Prevention
Alliance (VIPA)

Unterstitzt von Bing
© DSAT for MSFT, GeoNames, Microsoft, TomTom, Wikipedia

Figure 4: Research on in-depth data source in the United States of America
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2. Research on data sources

One of these data recordings with more in-depth content on road traffic accidents is the Crash
Investigation Sampling System (CISS). CISS is based on the Crashworthiness Data System
(CDS) of the National Automotive Sampling System (NASS), which was withdrawn in 2016 and
replaced by CISS. The accident investigation is carried out by in-depth research units. The case
selection is based on thousands of randomly selected traffic accidents from police accident re-
ports, which are supposed to be representative for the USA in terms of geography, population,
mileage and number of accidents. CISS only investigates accidents involving passenger cars,
light trucks, sport utility vehicles (SUVs) and vans, in which at least one of the involved vehicles
is towed and at least one of the involved persons is injured [24].

The Special Crash Investigations (SCI) is considered to investigate special accident scenarios.
The cases for the SCI data source based on the data from the GES/CRSS, CDS/CISS and FARS.
Depending on the research contract the cases are investigated for the SCI data source more in
detail. The aim of these investigations is to publish a case number of at least 100 representative
accidents per study. In the past, the SCI investigated accidents caused by carbon monoxide poi-
soning or cases in which babies or small children were left in the car and suffered health damage
due to hyperthermia (overheating) or hypothermia. Other SCI studies focused on accidents in-
volving vehicles where special airbags, child seats or alternative powertrains are used. Another
SCI study investigated the accident scenario of school buses where at least one occupant was
fatally injured [25].

The Vulnerable Road User Injury Prevention Alliance (VIPA) was founded by the International
Centre for Automotive Medicine (ICAM) of the University of Michigan. The collection began in
2015, producing a detailed database of Michigan pedestrian and bicyclist accidents where police
were called to the accident scene. The data of the VIPA database are not representative for the
USA but should provide a rough impression of the accident scenario between VRUs and vehicles
of U.S. vehicle fleet [26].

For the meta database the CISS database and SCI database are completely researched. The
VIPA is registered based on scientific publications, because no response was received upon the
request for access to the manual or codebook.
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3. Development of the meta database

The basis of the meta database is the GIDAS structure, which is characterized by several levels,
starting with the accident level, participant level, person level and the lowest level, the injury level.
These four levels are linked by a CASE-ID, which is a consecutive number within a year and the
respective investigation area [28].

For the development of the meta database, fragments of the GIDAS structure as well as
knowledge and expertise in the database development are used [29]. Some of the GIDAS content,
which is represented by an entire data table (e.g., tire data table, trailer data table) is limited to
the essentials and is described for the meta database by one variable (e.g., tire data, trailer data).

3.1. Structure and implementation

In general, the meta database only contains the existence of certain information in the data
sources through a binary coded variable. Raw data of the data sources are not included.

The main structure of the meta database is divided into two categories (Figure 5). The fact sheet
information on data sources are stored in the part “GENERAL INFORMATION". Information on
the accident scenario, infrastructure data or vehicle information are inventoried in the “CONTENT”
part of the meta database. In general, each area consists of several tables, which are linked to
each other by a unique identification number (primary key) called “SOURCE_ID” and starting with
the number 1. Each data source has its own “SOURCE_ID" and is assigned continuously without
restriction (i.e., by country/region or number of accidents per year).

(META DATABASE ‘
00_STATUS (02 FACT_SHEET ) { 04_CONTENT CONTENT
(" 15_saFeTv_sysTEMS )
S0URCE_ID S0URCE_ID SOURCE_ID S0URCE_ID
COUNTRY_ID S0URCE_ID
.
.......................... . \ J
UE_INVEETIGATION_TE.&MS‘\ " z P \ 7 e ~
! 11_ACCIDENT_DATA 12_pARTICIPANT_DATAY ff 13_PERSONAL_DATA 14_INJURY_DATA
‘g O
SOURCE_ID b < P S0URCE_ID d SOURCE_ID SOURCE_ID SOURCE_ID
TEAM_1D <
iy Y e = Wl \ VAN VAN \ J
f IIIIIIIIIIIIIIIIII ‘I\ llllllll : z E / ’ ‘ \
03_COUNTRY_FACTS o a { is_roap_inFra- ¥ f 16_veHicLE_DETAILS Y ff 17_COLLISION_DATA 12_PRE_CRASH_DATA
& I(.IDJ o __STRUCTURE
£:0 Ww
COUNTRY_ID § ] =z SOURCE_ID SOURCE_ID SOURCE_ID SOURCE_ID
(] —
\ JL JL y |

Figure 5: Schematic structure of the meta database
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The category “GENERAL INFORMATION” is mainly characterized by the tables
“01_DATA SOURCES” and “02_FACT_SHEET". The first mentioned table contain all important
information on the data source, for example in which country the data source is located and its
data provider. In addition to the type of data source (national or in-depth data source), this table
contain information on the database format and its access possibilities.

In comparison to table “01_DATA_SOURCES”, the table “02_FACT_SHEET” contains mainly in-
formation on the data size (e.g., cases per year), the coverage (e.g., investigation area) and the
beginning or ending of the accident investigation. It also provides an assessment of the repre-
sentativity of the data source as well as contact details.

The assessment of the representativity is often based on mathematical methodologies that com-
pare the investigated accident scenario with a higher-level or specific accident scenario (e.g.,
national data source). Based on the known sampling methodologies for the accident investigation
of the individual data sources, the representativity of the data sources can be assessed. Three
types of representativity are considered:

e data sources which achieve representativity by full sample survey (mainly police-recorded
data),

e data sources with large sample sizes and parameter ranges which allow for extrapolation
and thereby representative results and

e data sources with limited representatives.

Information on country-specific key figures is stored in table “03_COUNTRY_FACTS” and is
linked to the table “01_DATA_SOURCES” by the “COUNTRY_ID”. Each country and each conti-
nent has its own “COUNTRY_ID“. In addition to the number of inhabitants, the table also include
the number of all road traffic accidents. The researched accident numbers based on national
statistics or the latest global status report on road safety from the World Health Organization
(WHO) [32]. The published year of the statistics is also included.

Furthermore, the following (annual total) numbers are stored here:

e Accidents with personal injuries
e Accidents with fatalities
e Total number of fatalities in road traffic accidents

In order to ensure comparability between countries, the death rate per one million inhabitants and
the year of data origin are given in the country fact table.

The methodology and which investigation tools are used for the accident collection are stored in
the table “04_CONTENT". The table “05_INVESTIGATION_TEAMS” provides the opportunity to
add further information on the investigation units by the user. Furthermore, the table “05_INVES-
TIGATION_TEAMS” is the only table with a second primary key (second data level), because one
data source can be investigated by several investigation units (e.g., GIDAS, CIDAS). Based on
the table “02_FACT_SHEET”, the table “05 INVESTIGATION_TEAMS” collects general
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information on the research units, such as the coverage, the accidents per year or investigation
period (start or end of the investigation).

The tables with general information are directly connected to the “CONTENT” of the data source,
which is based on a similar structure as GIDAS. The table “11_ACCIDENT_DATA” includes all
characteristics of the accident which are necessary to answer general questions on the accident
scenario. Further information on the accident participants and the kind of road users (e.g., vehicle
or pedestrian) are stored in the table “12_PARTICIPANT_DATA”.

The table “13 PERSONAL_DATA” contains general information on the persons that are involved
in the accident, independent of the kind of road users. In addition to the physical characteristics
of persons, the table “13_PERSONAL_DATA” contains information on the usage of a seatbelt, a
helmet usage or worn protective clothing.

Information on data of single injuries are stored in the table “14 INJURY_DATA”. Parallel to the
information on the single injury types, the injury localization and the injury causes, the injury se-
verity according to time-based definition and the abbreviated injury scale (AlS) are stored. The
definition for the time-based injury severity is described in the section 2.1.6 - Definition of the
injury severity”.

The AIS is an anatomical-based coding system and represent the threat to life associated with
the injury. The entire AIS code is defined by the type of injury, the location, and the injury severity.
The AIS injury severity code is determined by a scale of one to six, whereby AlS=1 represents a
minor injury and AlS=6 represents an untreatable injury [30]. The coding of the AIS according to
various update year (e.g., AlS 1998, AlIS 2008, AIS 2015) is also included in the meta database.

If data sources contain information on infrastructures, road types or road conditions it is entered
in table “15_ROAD_INFRASTRUCTURE”. Information on view obstacles, traffic signs and speed
limit is also stored in the road and infrastructure table.

The table “16_VEHICLES DETAILS” contains all general vehicle information. Specific infor-
mation on the different vehicle types is stored as one variable per vehicle type (e.g., car details,
truck details, PTW details). In addition to the general information of the vehicles, information on
damage and deformation is also stored in the vehicle table. Damage to the vehicles is determined
by visual inspection. In contrast, deformation is based on measured values that indicate the depth
or bulge of the damage.

Parameters to evaluate the crash constellation are mainly based on reconstruction data of the
accident scenario. Typically, for in-depth data sources, the most accident scenarios are rebuilt by
computer-based software. Consequently, important information for the pre-crash and in-crash
phase are generated. The information on the existence of such reconstructed data is stored in
the table “17_COLLISION_DATA". Describing variables for the crash constellation as well as in-
formation on the initial speeds or collision speeds are also part of this table.

For the evaluation of active safety systems, information on the pre-crash phase is necessary.
After the reconstruction of the accident scenario, time-based parameters and data are generated
via simulation tools to describe the pre-crash phase more in detail. The information on the
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existence of pre-crash data is stored in the table “18_PRE_CRASH_DATA”. If a data source con-
tains video sequences of the accident scenario, this information is also stored in the pre-crash
table.

Information on installed active or passive safety systems in vehicles are important for the assess-
ment and evaluation of such systems. Accordingly, the information on the existence of vehicle
safety systems in a data source is stored in the table “19 SAFETY_SYTSEMS”. In addition to the
information on existence of safety system, it is also important to know whether the safety systems
were activated or not during the crash phase. Information on the activation status of safety sys-
tems is also stored in the table “19_SAFETY_SYSTEMS”.

Based on the above explained schematic structure, the meta database structure is transferred
into a Microsoft® Access® database format (.mdb) (Figure 6). Microsoft® Access® is a database
management system for medium-sized databases and can be accessed via queries based on the
Structured Query Language (SQL) or other programming languages.
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Figure 6: Structure of the meta database in Microsoft® Access®
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Information about the researched data sources could be entered by using an input mask, which
is directly linked to all data tables. Furthermore, this mask services as output formular (Figure 7).

Input / Output form V1.12
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Figure 7: Input / Output mask for the researched data sources

The main page of the input / output mask shows the general information on the researched data
sources (light grey box) and the associated fact sheet information (blue box). In addition to the
status box (upper right box), the country facts below provide information on the accident scenario
by each country according to latest researched statistic. The content box (violet box) gives an
overview of the available content for each data source.

Several input masks on the lower right side of the content box offer the possibility to enter data in
the specific content table (e.g., “10_ACCIDENT_DATA”, “11_PARTICIPANT_DATA”). Each but-
ton is directly linked to a separate input mask for the respective input table.
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In total, the meta database contains 15 data tables and 10 in-/output masks. Parallel to the meta
database development, a codebook for the description of 237 variables contained in the meta
database has been developed.

3.2. Codebook

For the description of the tables with several variables and parameters a codebook is set up. The
basis of the codebook is the GIDAS codebook [28] with the following three tables/categories

e RECORDS,
e VARIABLES and
e LABELS.

The table “RECORDS” contain the descriptions of all the tables in the meta database. The content
of the tables is defined by variables and these are described in the “VARIABLES” table. The
specifications of the variables are called labels, and these are explained in the “LABELS” table.

The connection between the tables is not directly linked by one common primary key (Figure 8).
Each table contains its own primary key, which can also be found in the subordinate table.

I EXPORT » |=—

CODEBOOK

[Meta Database )

RECORDS

RECORD_ID

recname J

VARIABLES

RECORD_ID

VARIABLE_ID

varname

LABEL_ID

VARIABLE_ID

validcode

RECORDS.ID = VARIABLE.ID = LABEL.ID

Figure 8: Structure of the codebook

Most variables in the meta database are defined by a binary code. The binary code 1 describes
that an information is available in the data source. In contrast, the binary code 0 describes that
an information is not available in a data source. Furthermore, some variables are more specified
by further labels because the anticipated objective quality assessment for a data source based
on the existence of an information alone is insufficient (e.g., representativity).

Variables, that must be extended either in the description or by further labels, are mainly identified
in the answering of the questionnaire. For this purpose, the top 50 variables are described in more
detail or are extended by additional labels in the codebook. The top 50 variables are determined
by the number of times a variable is used to answer the 197 questions (Table 2). Superordinate
variables (e.g., ACCIDENT_DATA, PARTICIPANT_DATA) are not included into the list.
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Table 2: Top 50 variables from the answering of the questionnaire

Number of binary code 1

Ranking Variable Short description (necessary for the answering)
1 INITIALSPEED Initial speed 37
2 ACCTYPE Type of accident 34
3 COLLSPEED Collision speed 34
4 ACTIVE_SYSTEMS Active safety systems available 25
5 ACCSEVERITY Overall/Maximum accident severity 24
6 VEHTYPE Vehicle type 23
7 PRECRASHPHASE Information on the pre-crash phase 23
8 PARTTYPE Type of participant 21
9 MANOEUVRE Maneuver of the participant before the accident 21
10 CDhC Application of force during the crash (CDC coding) 21
11 CAUSATION Information about (main) accident causes 19
12 COLLSIDE Crash side of the vehicle or pedestrian 18
13 REPRESENTATIVENESS | Representativity 17
14 NRCOLLISIONS Number of collisions 17
15 AEB_SYSTEM Autonomous emergency braking 17
16 INJ_SEVERITY Injury severity according to OEDC definition 15
17 COLLPOINT Collision point (measured value) 15
18 CRUISE_CONTROL Cruise control system 15
19 LDW Lane departure warning 15
20 SINGLE_INJURIES (General) availability of data for single injuries 14
21 INJCAUSE Injury caused by 14
22 PASSIVE_SYSTEMS Passive safety systems available 14
23 BSM Blind spot monitor 14
24 ACCKIND Kind of accident 13
25 DECELERATION Deceleration or Acceleration 13
26 EES Energy Equivalent Speed 13
27 DELTAV Differential velocity 13
28 ACCTYPEA Participant A according to accident type 12
29 ACCTYPEB Participant B according to accident type 12

30 INJTYPE Injury type 11
31 ESC Electronic stability control 11
32 EDR_DATA EDR information 10
33 CAUSER Main causer of the accident 10
34 INJ_SEVERITY_MAIS Injury severity according to MAIS 10
35 ABS Anti-lock braking system 10
36 AEB_ACTIVE Autonomous emergency braking active 10
PHOTOGRAPHIC_DOCU- . .
37 MENTATION Photographic documentation 9
38 LOCATION Accident location 9
39 PARTCAUSE Accident causations for each participant 9
40 INCRASHPHASE Information of the in-crash phase in an accident 9
41 ATTENTION_ASSIST Attention assistance 9
42 AUTOMATION_LEVEL Automation level 9
43 CASE_PER_YEAR Numbers of accidents per year 8
44 SEATPOSITION Seat position / seat adjustments 8
45 VRUIMPACT Impact of VRUs 8
46 INJCOLL Injury caused collision 8
47 MAKE Vehicle brand 8
48 MODEL Vehicle model 8
49 BODYTYPE Body type of the vehicle 8
50 CRASHWEIGHT Crash weight of the vehicle 8
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The list of the top 50 variables shows those variables that are currently requested more frequently
in the questionnaire compiled by the German automotive industry. An extension of the question-
naire with further questions from other stakeholders could result in a different list of the top 50
variables.

In addition to the description of the variables, logical links of variables to other variables are also
included. For example, a data source might not contain explicit information on the light conditions
(day or night), but this information could be derived implicitly on the basis of accident time and
date. Consequently, the variable light conditions” could still be selected as available” (binary
code 1).

The codebook could be exported into a printed document via a programmed script to enable the
user to work with both codebook and meta database at the same time. For this purpose, records
and variables are declared as headings to facilitate the navigation. The chosen document format
for published codebook version is the Portable Document Format (PDF).
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4. Objective assessment

The development of the meta database provide a tool to work more effectively on existing re-
search questions by suggesting suitable data sources to answer these questions. At the beginning
of the meta database development a member-only, anonymized questionnaire with more than
170 questions from the German automotive industry has been set up. For the comparison of these
guestionnaire with the meta database, a methodology is developed. The main goal of the meth-
odology is to generate the appropriate data sources for the respective questions. In addition, the
guestionnaire serves as support in identifying important variables and labels for answering the
research questions.

Note: Answering the research questions in a scientific way is not part of this project and remain
to the responsibility of the questioners. The comparison serves as guideline which data sources
can be used to answer the respective question most effectively. The coding of the respective
guestions is based on the expertise of the processor.

4.1. Questionnaire

The first step, the questions of the questionnaire have to be inventoried. Therefore, a consecutive
identification number called “QUESTION_ID” is implemented. Afterwards the questions are cate-
gorized as follows:

o Research question
e Fact sheet question (fact sheet information)
e Other/ analysis question

Based on the existing research questions, superordinate questions (main research questions”)
are formed in order to categorize these research questions with a similar subject (e.g., vehicle
safety systems, autonomous driving, accident scenario of different kinds of road users). During
the processing time the questionnaire is extended by the main research question to 193 ques-
tions. The distribution by the question categories is shown in Figure 9.

Questionnaire by question categories
(n=193)

6%

(n=11)

@ MAIN RESEARCH QUESTION
O RESEARCH QUESTION

B FACT SHEET INFORMATION
O OTHER / ANALYSIS QUESTION

Figure 9: Distribution of the questions by categories
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The combination of research questions and main research questions represent more than a half
(>50%) of the questionnaire. One third of the questionnaire (33%) are questions to general infor-
mation on data sources.

The category “other / analysis questions” contains questions that do not fit to the three other cat-
egories or that require further data sources with another background than road traffic accidents
to answer these questions. This category accounts for 6% of the questionnaire.

In the following step, the questions are analysed. The syntactic analysis of each question anal-
yses word by word and translate them into variables. Thereby, variables that are necessary to
answer certain questions but are not contained in the meta database are added to the meta da-
tabase. The semantic analysis of the questions identifies variables that are not directly mentioned
in the question but are related to the question. Questions about driving manoeuvres before an
accident automatically include information on the type of accidents and the participants according
to the accident type, although they may not be directly mentioned in the question.

After categorizing the original questionnaire, few research questions had to be clarified by the
FAT members. Therefore, the questionnaire is returned to the FAT members by the latest com-
pliance guidelines. This iteration loop not only offers the opportunity to clarify some questions, but
also to generate feedback and create a basis for discussion on further development approaches.

After the iteration loop a variable set with 237 variables is fixed. Based on these variables, each
guestion of the questionnaire is linked to the respective variables. Therefore, a binary code (0/1)
is used. The binary code 1 is coded, when the variable is necessary to answer the question. All
other variables are coded by the binary code 0.

Based on the following main research question (QUESTION_ID = 207), the syntactic and seman-
tic analysis is presented.

Which effect does the sitting position have on the injury severity?

The syntactic analysis of the question indicates that the sitting position (SEATPOSITION) and
information on the maximum injury severity of the occupants according to the time-based defini-
tion (INJ_SEVERITY) of the injury severity or to the AIS code (INJ_SEVERITY_MAIS) are nec-
essary variables from a data source to answer the question.

The semantic analysis of the question indicates that for a robust assessment of the injury severity,
it is also necessary to know, which occupant was sitting on which seat in the vehicle. Therefore,
the information on the existence of the following variables is needed:

e seating arrangement in the vehicle (SEATS)

e information to the type of seats (SEAT_DATA)

e personal information (e.g., age, gender, weight) on the occupants (PERSONAL_DATA)
e participant information (PARTICIPANT_DATA)

In addition, the information on the existence of the general assignment of the participant to the
respective vehicle (PARTICIPANT_DATA), the participant type (PARTTYPE) and general vehicle
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4. Objective assessment

information (VEHICLE_DETAILS) are also necessary information. Figure 10 summarises the nec-
essary variables that have to be existence in a data source to answer the considered question.

QUESTION_ID

Question:

TITLE:
ACRONYM:

PROVIDER:
PROVIDER_TYPE:
GENERAL_TYPE:
FORMAT:

ACCESS:

UPDATE_RATE:
DATA_FORMAT:
YEAR_START:
YEAR_END:
CASE_PER_YEAR:
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BUS_ACCIDENTS:
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ACCIDENT_DATA:
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SAFETY_SYSTEMS:
COLLISION_DATA:
PRE_CRASH_DATA:
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SKETCH:
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Which effect does the sitting position have on the injury severity?
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SEATS:
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FIRE:
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RESTCOEFF:
PRECRASH_DATA:
PRECRASH_REMARK:
FORMAT_PCM:
FORMAT_PC_CRASH:
FORMAT_CARMAKER:
FORMAT_OPEN_X:
VIDEO:
ACTIVE_SYSTEMS:
PASSIVE_SYSTEMS:
BELTSYSTEM:
BELT_ACTIV:
HEADRESTPROT:
AIRBAG_EXIST:
AIRBAG_DEPLOY:
VRU_AIRBAG:
POPUP_HOOD:

ABS:

ESC:
CRUISE_CONTROL:
AEB_SYSTEM:
AEB_ACTIVE:

LDy

BEM:

ECALL:

ALCO_LOCK:
ATTEMTION_ASSIST:
AUTOMATION_LEVEL:
MULTCOLLBRAKE:
POPULATION:
ACCIDENTS_ALL:
ACCIDENTS_INJURY:
ACCIDENT_FATAL:
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FATALITY_RATE_MIO:
YEAR_COUNTRY:

Figure 10: Necessary variables in a data source to answer the question 207
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In the end of the processing of the questionnaire by the syntactic and semantic analyses, a matrix
of the questionnaire can be derived, which contains the 193 questions as rows and the 237 vari-
ables as columns (Table 3). Due to the fact that a few questions have been deleted and the
category “main research questions” has been added from QUESTION_ID 200 onwards, the num-
ber of questions (n) differ from the “QUESTION_ID”.
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4. Objective assessment

Table 3: Result matrix of the questionnaire

n | QUESTION_ID [ VARIABLE_1 | VARIABLE_2 | VARIABLE_3 | VARIABLE_4 |...| VARIABLE_237
1 1 1 1 0 1 0
2 2 1 0 0 1 1
3 3 1 1 1 1 1
193 229 0 0 1 0 0

n...number of questions

4.2. Matching process

The following part describes the theoretical background of the matching process. The basis of the
matching process is the same variable set for the meta database and the questionnaire. Both
tables differ from each other in the following points:

e Primary key: “SOURCE_ID" vs. “QUESTION_ID”
e Content of the tables: various label dataset for the meta database vs. binary code for the
guestionnaire

In the development of the meta database, some variables are extended by several labels to spec-
ify them with information (e.g., velocity speed, representativity). In the first step of the matching
process, the meta database is exported from Microsoft® Access® and is translated into a binary
code to be able to match the content with the binary code of the questionnaire (Figure 11).

SOURCE_ID|VARIABLE_1|VARIABLE 2 |VARIABLE 3 (VARIABLE 4|...|VARIABLE_237
1 3 0 1 1 0
2 4 1 2 1 1
3 0 1 0 3 1
SOURCE_ID| VARIABLE_1|VARIABLE 2 |VARIABLE_3|VARIABLE 4|...|VARIABLE_237
1 1 0 1 1 0
2 1 1 1 1 1 Transfer to
3 0 1 0 1 1 binary codes

Figure 11: Transfer of the meta database into binary codes
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4. Objective assessment

After the translation of the meta database into binary codes, the questionnaire is added to the
matching process and the content of both tables (meta database, questionnaire) are matched.

Each “QUESTION_ID” with its coded variables is matched to each “SOURCE_ID* and its varia-
bles (Figure 12).

QUESTION_ID|VARIABLE_1|VARIABLE_2|VARIABLE_3|VARIABLE_4| ... VARIABLE_237

1 1 1 0 1 0
2 1 0 0 1 1
3 1 1 1 1 1

SOURCE_ID |VARIABLE_1|VARIABLE_2|VARIABLE_3|VARIABLE_4( ... |VARIABLE_237
1 1 0 1 1 0
2 1 1 1 1 1
3 0 1 0 1 1
MATCH

Figure 12: Scheme of the matching process

For the result of the matching process, a new table is created with the “QUESTION_ID” as row
and the “SOURCE_ID* as column. This table is called the result matrix (Figure 13).

QUESTION_ID | SOURCE_ID_1 | SOURCE_ID_2 | SOURCE_ID_3

1 2/3 = 66% 3/3 = 100% 2/3 = 66%
2 2/3 = 66% 3/3 = 100% 2/3 = 66%
3 3/5 = 60% 5/5 = 100% 3/5 = 60%

Figure 13: Result of the matching process

The content of the result matrix indicates the percentage of the “SOURCE_ID* variables that
match the necessary variable set to answer the respective question. For this purpose, the quotient
of necessary variables from the question and available variables per data source is calculated. A

complete match between one data source and one question results in a value of 100% (green
box).
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4. Objective assessment

The matching process is implemented by a MATLAB® script and the result matrix is currently a
static result, which is reimplanted as table in the meta database. Only a re-run of the MATLAB®
script with the latest versions of the meta database and the questionnaire create a new result
matrix.

In the last step, the generated result matrix is implemented into the meta data database via Mi-
crosoft® Access®.

4.3. Implementation of the result matrix

For an overview of the matching results the following forms have been created for each type of
guestion in the meta database:

e 31 RESEARCH QUESTIONS - main research questions + research questions
o 32_FACT_SHEET_QUESTIONS - questions to fact sheet information
e 33 _OTHER_QUESTIONS - other/analysis questions

For a better overview, the abbreviations of the respective data sources were used for the forms
instead of the “SOURCE_ID". In addition to the “QUESTION_ID” and question, each output mask
contains a link to the coded questionnaire to review the coded variables. Result fields without a
percentage value indicate that the data sources are not fully researched or entered at the time of
the matching process.

MAIN RESEARCH QUESTION
QUESTION_ID 207 <--Question coding ﬂ i

Question Which effect does the sitting position have on the injury severity?

DESTATIS: 56% HIT: 0% ciss: 100% VIPA:
GIDAS: 100% DGT: GES: 67%
UDB GDV: IDIADA SP: scl: 100%
STRADA: BAAC: 67% CDs: 89%
IRTAD: LAB: CIREN: 0%
IGLAD: 100% ISTAT: NTS: 0%
CARE: 78% LaSIS: SAE Brazil:

MAIDS: RTA: CIDAS:

STATBEL: HCSO: MNAIS:

CzIDAS: 100% SWOV: RASSI:

DST: 56% BRON: ITARDA:

FDE: CEDATU: KIDAS:

AZT: SVK: ARDD:

TRDGU: FIN: CASR:

AARU: INTACT: 67% ECIS:

UDB BMW: VCTAD: MICIMS:

UDB VW: ASTRA: CAS:

UDB Daimler: STATS19: ADAC:

ERA: RAIDS: ASCZ: 67%
RSA: FARS: 67% pOLsAS: 56%
ELSAT: 56% CRSS: 67% EUSKA: 67%

Figure 14: Output mask of the matching process in Microsoft® Access®
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4. Objective assessment

The questionnaire mainly contains research questions from the automotive industry and automo-
tive supplier. If the questionnaire were extended by questions from governments, universities or
other industries on road traffic accidents, the distribution of the result matrix could be different.

For a better understanding of the variables assigned to the respective questions, a mask for the
guestionnaire is also set up. The coded variables of each question of the questionnaire can either
be reviewed via the output mask “30_QUESTIONNAIRE” or via the table “QUESTIONNAIRE”.
Each implemented output mask of the result matrix is linked to the coded questionnaire via the
button “Question coding” (Figure 15).

Match RESEARCH QUESTIONS

QUESTI e < > QUESTION_ID 207 TYPE_OF_QUESTION MAIN RESEARCH QUESTION _‘j ;J = _-_J NECESSARY: 9
Question: Which effect does the sitting position have on the injury severity?
Qu 1
me 0 LASERSCAN o  DSTRACTION o As0IS O NAOCCUPANTS: O  RESTOOEFF °
ACRONTM 0 ARpHoTO. o INUACTOR o amce o LexTss: O PRECRASH DATA 9
PROADER O FRCTION MEASURIMINT: ©  MANOCUVRE o Ty o pARKS O PRICRASI REMARK
PAONORA_TVPE o RADIOGRAPIS o INPACT_PONT o MSAUsE o AT [ Fomwar_pom
HIT Rl S s 0 MEDICAL_REPORT) o SEATPOSTION [ mecou o SEAT_DATA [ FoRMaT_Pe_CRaASH °
L o AccME o Age 0 INAOCATION. 0  CHILDSEAT O FORMAT CARMAKER
100% DOGT: GEff e 0 | AccoaTE o GENOER o hooTIrE 0 TREDATA O FORMAT CPON X °
UPDATE_RATE 0 ACCMONTH o MG o hoAGSuRS: 0 TRARILDNA 0 VIO
SCI oara_rosmar ) ACCYEAR. 0 WOGHT 0  ROADCOND: 0 INT_DAMAGE O ACTIVE_SYSTEMS:
__J et o woAr O BuI_STATURE o LANES 0 EXT_DAUAGE O PASSIVE SYSTEMS
“UR e e o oamme 0 NATIONALITY 0 LaNEsEPAR 0 DEODE o seursvrew
LAB: il crorenan o wocanow o PROLMES o maARONGS o nat o sarscmv
o5 REPRESENTATHONGSS o MocuTE o HOTAL 0 PN 0 CARDETALS: O MEADRESTPROT
100% ISTAT NTJ wvesnaancs_sssss 0o e O MEDIATION. 0 CRUSTPAT® o TRUCKOETANS: O ARBAG_BOST
- S1S. . J] vevesmaancn_memco o TRAFPCRES o I sevERTY [ cestwuct o PTW_DETALs O ARBAS DERLOY
Y wwoumator ©  AccsevERnY o musevam mas [ constRucT 0 MOCLEDOTALS: O VI ARIAD )
RTA il wesmas: o Accomc o AsssGONS > RosomR o BU_DETARS: o POPUPO0D
i cosTs o AccTPE o B o MEASURES O VeNicledx o Ams °
HCSO NAR conmact o AccTEA o mas o waNs 0 PRECUASPASE O ESC )
0 N ¢ Accrom o o 0 MAXSID 0 INCRASMPMASE O  CRUEE_CONTRCL 0
AN roarunes o ACCKIN: 5 MEDCONOMON o usuwe 0 POSTCRASPNASE: O  ATRSYSTEM:
T ITAJ cARAcOOENTS: 0 NE_PARTICPANTS: O CAUSEDRATH 0 OVERTAKING: 0 NRCOULLISIONS: O AEBACTIVE
- TRUCK_ACCIDENTS: 0 NRVBMCLES o TIMEDEATH o cumE 0 ROUOVER o Low
DB KICH sus_acooens 0 NR_PERSONS: 0 PUCEDEATH 0 CURBVALE 0 SKDONG o B
- sV FIW_ACCOONTS: 0 NRINURD o LowaTERM 0 MutMAX 0 CPPONENT o oA
CICUSTACCIOONTS o PRICPTATION o CusATION o vemeE 0 COLORNCT: ©  ALCOLOCK
TR DGU FIN CAJJ PEOBTRAN_ACCIOENTS o CLOVD_FOG_WIND: O | FIRSTAIC: 0 MAKE O INTIASPEED: ©  ATTENTION_ASSHST:
ACCIDENT_DATA o causem o TRANSPOAT. o MODEL o COUSPEED O AUTOMATION_LEVEL )
NTA; ECIN paxncipant_para: [ crusancs: o TREATMDN 0 MODMYEM 0  AOSHED ©  MULTCOLLRAKE
PERSONAL DATA [ Rt O LANMURS: o 0 OWILWICN.  ©  POPRATON
"W ey para 0 POUCERPORT. o saruse o FRSTREG 0 COUPOINT O ACCIDENTS AL
cAfl roro_mmastrucTuRe DaTA O DAMAGECOST. o  HEMETUSE o BOOYTYPE o cousioe O ACCIDENTS_INURY
VBCLE_DETALS: O rescuenue o ot O RGSTOAA o COC O ACCIDENT_FATAL °
ADN swerv_svarons o raxmee [ st o DonTee o us O FATALLYJNURD_ITRSONS &
, o ] cowmon ok o PARTCAUSE O BNGLEINURKS: o PowER o oamay O FATALITY_RATE_MIO: °
FW pag_crask_oara o AoBE o TPE 0 DIMENSIONS: 0 OVERLP O YEAR_COUNTRY )
RSA FARS: 67 ol vEsTaanon FeaTuREs. ¢ TR o muNAE o MLEASE O COUANGLE °
PHOTOGRAPIC DOCUMENTATION: 0 LCINCE: o ABI%0. 0 DATWOONT. 0 IMPANOLE
SAT CRS SETon o EPmmENE o As9 O CRAMWEONT 0 SUPANGLE
EDR_DATA

Figure 15: Output mask of the coded questionnaire (right)

From the output mask of the coded questionnaire, the user receives only the information on the
existence of certain variables that are needed to answer the questions. The assessment of the
data quality and the estimation of the percentage at which a data source is considered is the
responsibility of the user. The extended label set of some variables should contribute to the user's
decision
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5. Use of the meta database

5. Use of the meta database

In addition to the presentation of the individual data sources by using the input/output mask, the
implementation by Microsoft® Access® allows a simple variant to query the meta database for
special requirements. Due to the fact that the meta consists of several tables each table can be
queried separately by using the connection from the main table “01_DATA_SOURCES” via the
“SOURCE_ID”.

For a better understanding of the usability and of the applicability, two example queries are cre-
ated. The first example should give an overview of the countries, which are covered by the current
meta database. The second example is more user-oriented and should identify the data sources
depending on a variable/information. Regardless of the analytical approaches the main table
"01_DATA_SOURCES" should be always the starting point.

In addition to the main table “01_DATA_ SOURCES”, the codebook is helpful to give a better
overview of the country coverage by the meta database. The codebook table enables the trans-
lation of the country codes into country names. Therefore, the variable “COUNTRY” of
“01_DATA _SOURCES" is linked to the variable “validcode” of the table “Label”’. The respective
codebook entries can be assigned by uniquely variable identification. For this purpose, the “vari-
ablenid” in the table “Label” is set to 101 and is regarded as a condition for this query. Further-
more, the number of data sources per country is determined via the “SOURCE_ID” (Figure 16).

PROVIDER_TYPE
GENERAL_TYPE
FORMAT
ACCESS
UPDATE_RATE
DATA_FORMAT

01_DATA_SOURCES Label
-
% sourceD LABEL_ID
COUMNTRY — VARIABLEM_ID
TITLE id
ACRONYM variablenid
PROVIDER e validcode

codelabel
firstdate
lastdate
codelabeleng
codefalse

labeldescript

||||||||

Feld: | COUNTRY codelabel SOURCE_ID ~+ | variablenid
Tabelle: |01_DATA_SOURCES |Label 01_DATA_SOURCES | Label
Funktion: | Gruppierung Gruppierung Anzahl Bedingung
Sortierung:
Anzeigen: [l [l

Kriterien:
ader:

101

Figure 16: Microsoft® Access® query to the numbers of data sources per country
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According to the query settings, the numbers of identified data sources are listed depending on
the ,COUNTRY_ID" (Table 4).

Table 4: Country coverage of the meta database

,,COUN- Numbers of ,,COUN- Numbers of
TRY_ID“ Country data sources TRY_ID*“ Country data sources

1 World 2 87 India 1

4 Europe 2 91 Ireland 1

18 Australia 4 93 Italy 2

19 Austria 1 95 Japan 1

26 Belgium 1 103 Latvia 1

33 Brazil 1 132 Netherlands 2

46 China 2 133 New Zealand 1

54 Czech Republic 2 167 Slovakia 1

56 Denmark 2 172 South Korea 1

65 Estonia 1 174 Spain 2

69 Finland 1 178 Sweden 3

70 France 2 179 Switzerland 1

74 Germany 12 195 United Kingdom 2

76 Greece 2 196 USA 9

85 Hungary 1

Afterwards the exported Table 4 can be used to generate a more visual overview of the country
coverage by a choropleth map (Figure 17).

[\ ~
F3

- =k 2 — = = Unterstitzt von Bing
— © Australian Bureau of Statistics, DSAT Editor, DSAT for MSFT, GeoNames, Microsoft, Navinfo, OpenStreetMap, TomTom, Wikipedia
Number of data sources |
0 12

Figure 17: Choropleth map of the meta database via Microsoft®
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The latest publication of the accident scenario in the European Union (EU) from 2018 reports that
the share of fatally injured cyclists and pedestrians increase. [31] In the last decade from 2007 to
2016, the proportion of pedestrian fatalities increased by 1,4% and cyclist fatalities increased by
1,7% compared to the total accident scenario. Consequently, the shares of the other kind of road
users indicate a decreasing trend (Figure 18).

Distribution of fatalities by the kind of road users
in the European Union from 2007 and 2016

(J
100% &
’ o0
®
80% ﬂ
17,4% R
60% ’ "'P. 16,9%
40%
48,1% ﬁ 46,9%
20%
0% 8.1% i
2007 2016
(n=43.151) (n=25.651)

OBuses, HGV, Lorries, others OCar drivers mPTW mPedestrian mPedal cyclists

Figure 18: Distribution of fatalities in the European Union from 2007 and 2016 [31]

For the development of new safety systems and safety functions, the accident scenario with the
participation of pedestrians or cyclists will become more important in the future. For this purpose,
the meta database could serve as basis with information on the existence of pedestrian data or
cyclist data in the EU. Cross-comparisons between different countries or regions of the EU can
help to identify new safety aspects.

One of these fundamental aspects for the cyclist safety is the helmet usage and the injury severity
in cyclist accidents with and without helmet. The second example shows which data sources of
the current meta databank can provide information on the helmet usage and injury severity of
cyclists.

In the first step, the structure of the first query example is extended. Therefore, the “SOURCE_ID”
of table “01_DATA_SOURCES” is linked to the table “02_FACT_SHEET” and “13_PER-
SONAL_DATA”. For the selection of data sources with information on the cyclist helmet usage,
the variable “CYCLIST_ACCIDENTS” in table “02_FACT_SHEET” and the variable
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‘HELMETUSE” in table “13_PERSONAL_DATA” have to be set to the binary code 1 or “true”
(available). In the context, that the cyclist accident scenario should only be considered for Euro-
pean countries, the variable “COUNTRY_ID” have to be limited. For this purpose, the “COUN-

TRY_ID” for the world (COUNTRY = 1) and for the USA (COUNTRY = 196) are filtered out (Figure

19).

01_DATA_SOURCES 02_FACT_SHEET
¥ SOURCE_ID — % SOURCELID
COUNTRY — ‘“\\ YEAR_START
TITLE \ ~. YEAR_END
ACRONYM || \\_\ CASE_PER_YEAR [+
PROVIDER | .
PROVIDER_TYPE | ~
GENERAL TYPE | oo . 13_PERSONAL_DATA
FORMAT o . -
ACCESS | : - .| % SOURCEID
UPDATE_RATE || LABEL ID SEATPOSITION
DATA_FORMAT | VARIABLEN_ID AGE
| d GENDER
| variablenid HEIGHT -
— validcode -
4
Feld: | SOURCE_ID TITLE ACRONYM

codelabel
01_DATA_SOURCES |Label
Gruppierung

COUNTRY variablenid
Tabelle: |01_DATA_SOURCES |01_DATA_SOURCES

Gruppierung

CYCLIST_ACCIDENTS | HELMETUSE

01_DATA_SOURCES | Label 02_FACT_SHEET 13_PERSOMAL_DATA

Funktion: | Gruppierung

Gruppierung Gruppierung Bedingung Gruppierung Gruppierung
Sortierung:
Anzeigen: ]
Kriterien: <¥1Und <>196 101 Wahr wahi
ader:

Figure 19: Example query for the cyclist helmet usage by European data sources

According to the current status of the meta database, six data sources could be used for various
analyses, such as a comparison of the accident scenario between the data sources or countries.

However, for such an analysis the user might need more than just the information on the existence
of the helmet usage.

Table 5: Result for the example query for the cyclist helmet usage by European data sources

»SOURCE_ID“ TITLE ACRONYM COUNTRY CYCLIST_ACCI- HEL-
(codelabel) DENTS METUSE

German In-Depth Accident Study GIDAS Germany YES YES

Community Road Accident Database CARE Europe YES YES

11 Czech In-Depth Accident Study CZIDAS  Czech Republic YES YES

23 HIT accident database HIT Greece YES YES

26 Fichier BAAC BAAC France YES YES

80 Police case management system POLSAS Denmark YES YES

The next step could be to check if the access to the chosen data sources is already available or
have the access to be provided by contacting the data provider. For this purpose, the meta data-
base contains the information on the contact details (e.qg., link to the data source, contact person).
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The expansion of the meta database is a central component in the database development. For
this purpose, the input/output mask (00_Input/Output mask) offers the possibility to implement
new data source. By the activation of the button for a new data record, a new ,SOURCE_ID* and
an empty data sheet are generated (Figure 20). To create a consecutive ,SOURCE_ID", the gen-
erated ,SOURCE_ID"is based on the last assigned ID. In the filling of the data set, the user needs
to be careful that each variable field is filled, so that the matching process can be carried out.
Empty fields for variables should be avoided.

Formulare

2] 00_input/Output form
E8 11_ACCIDENT_DATA

EB] 12_PARTICIPANT_DATA
&
E8] 14_INJURY_DATA
Foizen_rive
Z8 15_ROAD_INFRASTRUCTURE | mewssumwe s
e Farar - :
= 4 access . -1>§
g ! FACT SHEET FACT SHEET FOCUS ON COMTENT o
E 18 PRE CRASH DATA . STAAT: T AR | T 1 ACE VEAR STAAT: | VEAR_END: " | O can_acowenTs O s _para o
- . casE_PeR vEAR: | B O pakmeas_pats ]|
-8 9_SA SYSTEMS N v
B8 19_SAFETY.SYSTEMS = [E—— [RS—— al
- IRVESTHIATION_SAEAS
8] 20_INVESTIGATION_FEATURES | yuermaumon vemons o L] "y O s E]
"I 30.QUESTIONNAIRE [ al Jr—— < nne B |
et 2 T [ ]| casme e [=[ Ty =
T2 31_RESEARCH QUESTIONS canmacr = s [ETep— |
o e = me: e nn et =|
TH 32_FACT_SHEET_QUESTIONS
- ruma

Fenm | Clees, CRASH DaTA m=|

33_OTHER_QUESTIONS ClmvEsmaatam FEATRE - ]|

Figure 20: Implementation of new data source in the meta database

In addition to the implementation of new data sources, it is also conceivable that the questionnaire
will be expanded for further authorities and their questions on accident databases in the future.
Consequently, a function to the questionnaire is implemented, that allows to add new questions
to the questionnaire (Figure 21).

Formulare
00_Input/Output form
11_ACCIDENT_DATA

12_PARTICIPANT_DATA

17_COLUSION_DATA
18_PRE_CRASH_DATA
19_SAFETY_SYSTEMS
20_INVESTIGATION_FEATURES
30_QUESTIONNAIRE

31_RESEARCH QUESTIONS

32_FACT_SHEET_ ONS

33_OTHER_QUESTIONS

Figure 21: Implementation of new question in the questionnaire
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Similar to the expansion function of the input/output mask (00_Input/Output mask), the question-
naire mask (30_QUESTIONNAIRE) contains a possibility to add a new question by coding the
guestion according to the current variable set. The definition of the new “QUESTION_ID” based
on the last assigned “QUESTION_ID". The coding of the newly added questions is described in
the section “4.1 - Questionnaire” and is based on the following binary codes:

1 = The variable is necessary to answering the question
0 = The variable is not necessary to answering the question

It is also important here that each variable field in “30_QUESTIONNAIRE” mask is filled, so that
the matching process can be carried out. Empty fields should be avoided.
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6. Executive summary

6. Executive summary

The goal of this research project was to objectively assess the quality of various accident data
sources from different countries. For this purpose, a meta database was developed which based
on the database structure of GIDAS. The meta database is mainly determined by the
+~SOURCE_ID* Each researched data source was uniquely identified by this primary key.

In addition to the fact sheet information, the data sources were analysed to extract information
on, for example, the accident scenario, the vehicle, the single injury level or the investigation
features. In the development of the meta database, a distinction was made between national data
sources, which are mainly based on police reported accidents, and in-depth data sources, which
contain more details than the national data sources.

The research on data sources was based on a country selection that was set up in the beginning
of the project. In addition to Germany, the country selection includes France, Greece, Czech Re-
public, Sweden, Denmark and the USA. Depending on the country, the respective data providers
were contacted and asked for information. In addition to the detailed research, information on
known data sources from other countries were also included in the meta database, but with a
lower level of detail.

For the objective assessment of the data source quality, a questionnaire from the German auto-
motive industry was set up with more than 170 research questions. In the first step, the questions
were categorized. Afterwards a syntactic analysis of each question analysed word by word and
translated them into the variables of the meta database. Thereby, variables that were necessary
to answer certain questions but were not contained in the meta database are added. In addition
to the syntactic analysis, the semantic analysis identified variables that were not directly men-
tioned in the question but were related to the question.

Parallel to the development of the meta database, a codebook for the description of the variables
was set up. Most variables in the meta database and in the questionnaire were defined by a binary
code, but some variables were more specified. Therefore, the top 50 variables were identified in
the answering of the questionnaire and described in more detail or were extended by additional
labels in the codebook.

The objective assessment of the data sources based on a matching process between meta data-
base and the questionnaire. Therefore, a methodology was developed. The aim of the matching
process was to indicate the percentage of necessary variables by each question which are cover
by the various data sources. The perfect matches were represented by a 100% coverage, sug-
gesting that this data source may be one of the most appropriate ones for answering the question.
The results of the matching process were collected in a result matrix.

The result matrix provides the user an overview, which data sources are best matched to which
research question. The scientific answers are up to the user. At this point, the user has to decide,
which data sources are needed and which data providers have to be contacted to get access to
the data sources.
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7. Outlook

7. Outlook

The development of the meta database for the objective assessment of various data sources
provides a methodology to match the meta database content with research questions. Therefore,
a compiled questionnaire from the German automotive industry has to be coded similar to the
meta database. For the qualitative expansion of the current matching process, the objective esti-
mation of some variables by non-binary labels should be considered.

In the analysis of the matching process, the comparison within the individual data sources is de-
liberately not considered. The subject-specific questionnaire is mainly based on research ques-
tions from development centres and research departments of the German automotive industry.
Consequently, the result matrix tends more to in-depth data sources. In order to obtain a more
comprehensive assessment and the comparison within the data sources, the questionnaire could
be extended, for example by questions from governments, universities or by questions from the
public interest on road traffic safety.

In addition to the qualitative improvements within the result matrix, the matching process has to
be refined. The current matching process is realised by an external script that generated a static
result matrix. Consequently, the matching process must be repeated if changes are made in the
meta database or in the questionnaire. For this purpose, further development opportunities are
seen in the implementation of the matching methodology into the meta database and the associ-
ated dynamic generation and implementation of the result matrix.

The current meta database, the questionnaire and the result matrix are based on an offline Mi-
crosoft® Access® database file, that needs to be updated at regular intervals. Changes made by
the users in the meta database or in the questionnaire have to be collected and incorporated by
a data host. In order to avoid the uncontrolled expansion of the meta database and a lot of effort
in the coordination by the data host, the latest meta database structure could be implemented to
a web-based platform. In the first step, the FAT has to determine a data host, which coordinate
the development and the issuance of the authorised access for the web-based meta database.
Furthermore, changes made by the users can be better monitored and every user has the latest
update of meta database.

The continuous increase of data quantity and improvement of data quality is accompanied by a
constant update of the already researched data sources as well as the expansion by further data
sources. It is also conceivable to extent the meta database by exposure data for infrastructure,
traffic flow, weather conditions, or driver behaviour.

The meta database and the result matrix can be a useful tool to make the development process
even more efficient by minimising the research time after suitable data sources to answer the
relevant development questions in the field of the vehicle safety. Furthermore, the meta database
can provide as a platform to bring several data providers from different countries together and to
encourage the global harmonisation of road accident data sources.
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