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ABSTRACT

Cycling is a popular urban mobility solution. However, cyclists are more vulnerable and rela-
tively unprotected compared to other road users. In Germany, the number of accidents with
cycling children increases dramatically from age 8 to 14. This is not least due to their insuffi-
cient cycling skills and understanding of traffic, which is a detriment to their safety. The pro-
ject Safety4Bikes, which is funded by the German Federal Ministry of Education and Research
(BMBF), grant no 165V7669, aims at mitigating the risk of young cyclists by developing ap-
propriate modular assistance systems that detect situational hazards and promote safe be-
haviour. Within the project, we are developing novel visual, tactile and acoustic signals inte-
grated in bicycles and helmets to convey information for children in an understandable and
non-distracting way. Embedding the cyclist into the surrounding context, we develop and
investigate sensor technologies, algorithms and routing strategies needed for identification
of the behaviour of cyclists on the road, traffic signs, safest routes and trajectory corrections.
Additionally, we focus on the enhancements of Car2X communication to enable the ex-
change of information with other vehicles. The project follows a user centric approach in
which the developed system components are continuously tested and adapted to the needs
and characteristics of the target group. Answering the question of how the components will
have to interact with the user is an important part of the research. Therefore, we evaluate the
efficacy of the designed interaction and recognition methods as well as sensors, algorithms
and routing strategies through laboratory experiments and bicycle simulators. With con-
trolled test-track experiments on a test route, the components are further evaluated and op-
timised.

Keywords: Assistance System, Bicycle simulator, Road safety, Connected vehicles.

1 INTRODUCTION

Bicycles are a more environmentally friendly and healthier alternative to other means of
transport and especially cars (Johansson et al., 2017). They are also very important in the
field of urban transportation (Adams et al., 2017). Another advantage over cars is that not
only adults are able and allowed to use them: Children start riding bicycles in early child-
hood and for children from the age of ten, i.e. from lower secondary school onwards, not
only the distances covered by bicycles increase, but also their independence from their par-
ents. During this time, the bicycle plays an important role in independent mobility and

movement (Funk, 2010). However, cycling children are among the more vulnerable road
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users: On the one hand, they are not fully developed yet with regard to their physical-
motoric, social and cognitive skills (Johnsen and Funk 2017; Schmidt and Funk, 2019) and
on the other hand, they are relatively unprotected in road traffic compared to car occupants.
E.g., the official German traffic accident statistics shows that the number of bicycle accidents
rises rapidly between the age of 10 and 15 (Figure 1). The cause of these accidents is often
misconduct in road traffic, e.g. wrong use of the road, incorrect behaviour when turning off

or failure to observe right-of-way regulations (Destatis, 2017).
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Figure 1: Bicycle accidents of children and adolescents in 2017 in Germany (Destatis, 2017).

In the context of the project Safety4Bikes, which is funded by the German Federal Ministry of
Education and Research (BMBF), grant no 165V7669, a modular assistance system for cyclists
and particularly cycling children is developed. This assistance system observes the user’s traf-

fic behaviour and draws attention to the correct behaviour in certain situations, sends warn-
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ings or notifications in the case of acute dangers in the immediate vicinity and avoids poten-
tially dangerous situations by adapting the driving route according to the current traffic.
Therefore, these critical situations need to be determined, suitable sensors need to be devel-
oped and bicycles need to be integrated into Car2X communication — that is, the wireless
network that connects future vehicles on the road (Sommer and Dressler, 2014). In addition,
the implemented educational measures, like feedback on the ride, should be effective and
child-friendly. The aim is to prevent the number of bicycle accidents from rising continuously

during the years of early adolescence.

This paper will give an outline of previous relevant work and the concept of the assistance

system that is developed.

2 STATE OF THE ART

Safety for cycling children can be enhanced by educational measures, traffic infrastructure
improvements and system enhancements, for which some preparatory work already exists:
Behavioural prevention and educational measures such as driving training reduce the risk of
accidents significantly, especially at a young age (Ducheyne et al., 2014). However, these
measures reach biological and developmental psychological limits in children. In the area of
traffic infrastructure, in addition to the establishment of special cycle paths, success has been
achieved by other adaptations: In the Traffic Eye Zurich a context-sensitive, premature re-
lease of traffic lights for cyclists is enabled (Jordova et al., 2012). Technical adaptations of the
bicycle primarily increase visibility and the attention guidance of cyclists: The LucidBrake is
an intelligent brake light that simultaneously increases visibility and indicates future driving
manoeuvres to other road users at an early stage (Santiago-Saavedra and Mercado-

Castellanos, 2018). Grosse-Puppendahl et al. (2015) present so-called wearable low resolu-
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tion displays, which are attached to the cyclist's body or clothing increasing the cyclist's visi-
bility and enabling the display of abstract information.

Another approach is equipping the bicycle with sensors enhancing security: In a presentation
by Volvo, POC and Ericsson at CES2015 a concept was shown which warns cyclists of ap-
proaching cars at unclear intersections by means of LEDs illuminated in the field of vision
(Rul® and Naumann, 2015).

Should an accident nevertheless occur, the Connected Bike can notify the emergency doctor
and thus accelerate the arrival of the first responders if necessary (Adams et al., 2017). In the
field of route planning and assessment, smartphone applications and internet services for
cyclists can increase road safety. The website RideTheCity, for instance, excludes dangerous
road areas during route planning and chooses safe routes with bicycle paths (Hubner et al.,
2017). Not only adaptations to bicycles are taken into consideration: Technical adaptations
of cars can improve the perception of cyclists by road users and therefore enhance the safety
of cyclists. The focus is on improved attention guidance for the driver. The Bike Sense Con-
cept integrates interactive elements on the vehicle body that can warn motorists about cy-
clists in their vicinity (Biondi and Skrypchuk, 2016). Ganzhorn et al. (2011) suggest warning
of children at school bus stops by highlighting these areas in navigation systems. The
LEXGUARD system informs automobile road users as soon as other road users are in the blind
spot (De Lausnay et al., 2011). The project Active Pedestrian Safety (AFUSS) also tries to
identify these blind-spot-situations by means of sensors mounted on the vehicle (Kranz et al.,
2016). The Car2X solution prevents accidents between two cars by equipping vehicles with
communication systems that send status messages at regular intervals with notes on risk sit-
uations such as traffic jams (Kleine-Besten et al., 2012). A considerable amount of research
on Car2X is now derived from computer simulations which, however, only take cars into

account (Mihlbacher et al. 2011).
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3 DEVELOPMENT NEEDS

Considering the state of the art, there are other conceivable approaches to improving bicycle
safety. Neither environmental sensors nor interaction methods suitable for children have
been developed for bicycles yet. This, however, is very important because young adolescents
are a particular risk group for bicycle accidents (Figure 1). As their cognitive and motor skills
differ from those of adults (Johnsen and Funk 2017; Schmidt and Funk, 2019), systems de-
veloped for adults cannot be transferred to children without further work. Technical ap-
proaches could be especially suitable for children because they could compensate develop-
mental constraints and sensory limitations with sensors and smart prediction. Another aspect
to be considered is dynamically adapting the driving route depending on the current safety
situation on the street and suggesting safer routes. This way, detours only have to be chosen
if there is a safety issue on the normal route and thus the acceptance of these detours could
be higher than of statically defined ones. Notable is also that the urgently needed integration
of cyclists into the Car2X system has not been taken into account in the standards yet. It is
important to analyse to what extent and with what adaptations the computer simulations
and the respective communication protocols established today can be transferred to cyclists.
Through this, the motorists’ attention can be drawn to cyclists and accidents can be pre-
vented when obstacles impair the view of road users. However, not only motorists but also
cyclists need to be warned so they can react appropriately. Using the already existing Car2X
platform is advantageous, as cars would not need completely new equipment for this. Edu-
cational measures also reduce the risk of accidents (Ducheyne et al., 2014), so these should
not be disregarded. While bicycle training and road safety education is already established in
almost all German schools (Funk, 2010), in-situ education is not implemented, yet. This,
however, would increase the effectivity because the repetition and automatization of actions
as well as the transfer of knowledge to other situations improve the sustainability of what has

been learned (Edelmann and Wittmann, 2012).
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4 RESULTING SYSTEM TO INCREASE SAFETY

To combine all of the aforementioned requirements and thus profit from all of them simulta-
neously, it is necessary to develop an assistance system for bicycles with various components:
The assistance system to be developed is a combination of software and hardware compo-
nents consisting of sensors, actuators and processors on the bicycle and the helmet seen in

Figure 2.

Figure 2: The implemented bicycle in the scope of our project.

Methods for environmental and behavioural recognition are implemented which make it
possible to recognize dangerous situations. Multimodal and ambient human-technology

interactions for the bicycle and the helmet provide especially cycling children with infor-
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mation about routes and reminders of certain actions, as well as warnings of acute dangers
without distracting from traffic. As user interface, a smartphone application is chosen, as
smartphones are widespread even among young adolescents in Germany (Berg, 2017).
Children and persons responsible for traffic education, such as teachers and traffic guards,
contribute to the development of the assistance system with their practical experience and
their proximity to the target group.

To meet the needs of the target group and find the corresponding requirements for the as-
sistance system, it is investigated in which areas the cognitive and motor abilities of children
need support. To this end, established models of developmental psychology are considered.
This results in possible improvements an assistance system could provide. In addition, the
analysis of their psychomotor and cognitive skills contributes to understand why especially
children get distracted from the traffic and how to prevent this. Another point of interest is
for which purposes children use their bicycles, as these data are not collected in the official
statistics but can be correlated with target group-specific accident causes. Therefore, under-
standing why children use their bicycles can provide indications of approaches to accident
prevention, e.g., in which cases an assistance system could help.

Additionally, the cognitive abilities of children need to be taken into consideration so the
operation of the assistance system does not overstrain or distract the young users.

In addition, focus group discussions with parents and children are initiated to assess the atti-
tudes of both stakeholder groups towards technical assistance systems on bicycles. It is nec-
essary to identify if technical solutions are trusted and which level of assistance is tolerated by
the target group. This leads to ethical, social and legal aspects, for instance, research with
and on minors, the intervention of technical systems in the autonomy of action or possible
social monitoring by parents. These aspects need to be identified and an adequate handling

should be elaborated.
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4.1 Components for assistance

The components of the assistance system are divided into sensors, actuators, processors and
a smartphone application (Figure 3). Sensors are, for example, depth sensors, laser scanners
and ultrasonic sensors on the handlebar. Additionally, cameras in driving direction and di-
rected to the cyclist or force sensors on the pedals are implemented. Actuators are vibration
motors on the handlebar, helmet-mounted speakers and LEDs in the peripheral field of vision
or glasses with integrated displays. The processors, the communication unit and the re-
chargeable battery are located at the bicycle’s back end. As the smartphone with the appli-

cation is not meant to be used while cycling, it does not need to be attached to the bicycle.

(1) depth sensor, laser scanner,
ultrasonic sensor, cameras

© force sensor

@ vibration motor, laser pointer

@ speaker

© LEDs in the peripheral field of vision

© intelligent illumination

@ processor, energy supply,
communication unit

© smartphone

Figure 3: Components of the assistance system on the bicycle
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4.2 Detection of Acute Dangerous Situations

The bicycle and helmet are equipped with suitable sensors and communication technology.
Depth cameras are used to record the surroundings, other road users and the cyclist itself
while providing spatial information of them. The covered areas by the depth cameras are

shown in Figure 4.

Figure 4: Depth cameras on the bicycle

With force sensors and inertial measurement units (IMUs) in the pedals we determine the
revolutions per minute by the cyclist and if the cyclists stands or sits. Further the orientations
of the feet are important to measure the power and to observe barking manoeuvres by an
existing backpedal brake system. Additional IMUs and odometry provide the movement and

speed of the bicycle and extend GPS information of the cycle.
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The imaging system is used to recognise the traffic situation and the user’s traffic behaviour,
such as viewing direction and hand signals. The cyclists’ correct recognition of dangerous
situations is evaluable with our whole system.

A suitable position for sensors on bicycles and helmets does not impair the safety and the
users’ comfort and convenience. At the same time, the measuring points are chosen carefully
due to where the sensors perform best in recognising the surrounding and the cyclist. There-
fore, a thorough analysis of the sensors and the design space is necessary. Different sensors
are tested and compared in terms of accuracy and suitability so an ideal sensor for bicycles
can be identified.

Existing libraries can be adapted and used for this purpose like OpenPose for posture track-
ing of the cyclist (Cao et al., 2018) and KittiBox for detection of cars in road situations
(Teichmann et al., 2018) seen in Figure 5 running on our system. However, a classification
algorithm that can distinguish critical from non-critical situations and compliant from non-

compliant traffic behaviour does not exist actually and will be developed in our future work.
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Increasing the information density, these algorithms include, in addition to the information
obtained by the sensors, radio communication between bicycles and cars via Car2X. In order
to make this possible, computer traffic simulations are extended to bicycles (Heinovski et al.,
2019) and a protocol that enables the communication of bicycles via Car2X is derived, so
that bicycles can be included in the already existing wireless network between future vehicles

without the need to change existing standards (Loewen et al., 2017).

4.3 Smartphone Application as User Interface and Route Planner

A smartphone application is used as a platform that connects the different components of
the assistance system. The main purposes of this app are navigation control, an overview of
the current situation on the route and instructions concerning traffic behaviour. The app
should only be operated before and after the ride, but not while cycling.

The design for the application is suitable for children. Therefore, their requirements for the
app and their ability to operate it are taken into consideration and different prototypes are
iteratively evaluated and further developed by the target group.

Since the app informs the user when a misconduct they committed is detected, it is evaluat-
ed how this educational measure can be presented in an encouraging and understandable
way.

In addition to the educational aspects, the system contains a routing algorithm involving
bicycle paths and reacting dynamically to current dangerous situations on the route. This
algorithm finds the route which is the safest at the moment. For this, separated bicycle paths
and other bicycle-related infrastructure are included into a map. Furthermore, the determi-
nation of critical sections of the route in almost real time is realised by using the sensor data
of other bicycles equipped with the assistance system on this route. To this end, the users of
the assistance system are connected via mobile radio. It is defined which situations should be

classified as dangerous, in which cases detours are the better option and how much longer
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the detours can be without challenging the user’s acceptance. For classifying dangerous situ-

ations, accident statistics give indications of potentially dangerous traffic situations.

4.4 Communication of Instructions and Hazard Warnings

Through the series of laboratory and controlled test-track experiments, we investigated mul-
timodal assistance systems to encode warnings and navigation cues and traffic behavior rec-
ommendations. We investigated visual cues integrated in the helmets and on the handlebar,
acoustic signals and speech in the helmet, and vibrotactile feedback on the grips of the han-

dlebar.

4.4.1 Warnings

In our experiments, we distinguish between two types of warning signals: directional cues
and immediate actions (Matviienko et al., 2018). Directional cues are used for guiding cy-
clists” attention and immediate actions imply a breaking after perceiving an alert. Teichmann
et al. (2018) showed that with the support of warnings child cyclists faced no accidents in
the bicycle simulator. Additionally, we discovered that children spend more time perceiving
visual than auditory or vibrotactile cues. We also found that unimodal encodings were appli-
cable for directional cues and multimodal for immediate actions. Lastly, trimodal warnings

performed better for understandability and lead to shorter reaction times.

4.4.2 Navigation cues

In the experiments for the navigational cues, we found that auditory navigational cues were
the most understandable and the least prone to navigation errors, and the vibration feed-
back coupled with the speech navigation instructions might be used as a reminder to show

hand signals before performing a turn (Matviienko et al., 2019).
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5 CONCLUSION

Considering the recent state of the art regarding bicycle safety, potential can be especially
seen in technical systems for cyclists. The aim of Safety4Bikes is the development of an assis-
tance system that is connected with a smartphone application. A human-centred design
process ensures that the individual modules take the needs and requirements of the target
group into account.

To this end, the cognitive and motor skills of children will be evaluated and a concept for
instructions for cyclists will be developed. Above that, suitable sensors and measuring points
for bicycles will be identified and existing Car2X communication will be extended to bicy-
cles. Additionally, changing routes dynamically depending on the current safety situation will
be made possible. The developed driver assistance system will be tested by children on a
demonstrator in a protective environment. Still, the efficacy of the whole system needs to be
evaluated and is part of our future work as well as the completion by a cyclist behaviour

model.
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Teichmann, M., Weber, M., Zéllner, M., Cipolla, R., and Urtasun, R. (2018): "MultiNet: Real-
time Joint Semantic Reasoning for Autonomous Driving," 2018 IEEE Intelligent Vehicles Sym-
posium (IV), Changshu, China 2018, pp. 1013-1020. doi: 10.1109/1VS.2018.8500504.
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an der Friedrich-Alexander-Universitat Erlangen-Nirnberg

FaBRmann, H.: Das Abbrecherproblem - die Probleme der Abbrecher. Zum
Abbruch der Erstausbildung in Berufsbildungswerken (17 Seiten, Schutzge-
bihr 5,-- €)

Funk, W.: Determinants of Verbal Aggression, Physical Violence, and Vanda-
lism in Schools. Results from the ,Nuremberg Pupils Survey 1994: Violence in
Schools” (15 Seiten, Schutzgebuhr 5,-- €)

FaBmann, H.: Ein Instrument zur Friherkennung und Reduzierung von Ausbil-
dungsabbriichen in Berufsbildungswerken — Anliegen, Struktur, Handhabung
und Erprobungsergebnisse (20 Seiten, Schutzgebihr 5,-- €)

Funk, W.: Violence in German Schools: Perceptions and Reality, Safety policies
(15 Seiten, Schutzgebuhr 5,-- €)

FaBmann, H.: Abbrecherproblematik und Pravention von Ausbildungsab-
briichen (18 Seiten, Schutzgebdihr 5,-- €)

FaBmann, H.; Reiprich, S.; Steger, R.: Konzept der BAR-Modellinitiative , REG/-
onale NEtzwerke zur beruflichen Rehabilitation (lern-) behinderter Jugendli-
cher (REGINE)” und erste Ergebnisse der wissenschaftlichen Begleitung (13
Seiten, Schutzgebihr 5,-- €)

Reith, M.: Das 3i-Programm der Siemens AG: Instrument des Kulturwandels
und Keimzelle fur ein leistungsfahiges Ideenmanagement (vergriffen)

Oertel, M.: Zentrale Ergebnisse einer Erfassung des Leistungsangebotes von
Krebsberatungsstellen auf der Grundlage des "Anforderungsprofils fur Krebs-
beratungsstellen - Bedarf, Aufgaben, Finanzierung" (13 Seiten, Schutzgebuhr
5/" €)

FaBmann, H.: REGINE und MobiliS im Spannungsfeld zwischen allgemeinen
und besonderen Leistungen (16 Seiten, Schutzgebihr 5,-- €)

Funk, W.: Verbal Aggression, Physical Violence, and Vandalism in Schools. Its
Determinants and Future Perspectives of Research and Prevention (21 Seiten,
Schutzgebiihr 5,-- €)

Funk W.: Violence in German Schools: The Current Situation (16 Seiten,
Schutzgebiihr 5,-- €)

FaBmann, H.: Aufgaben und Zielsetzung eines Case Managements in der Re-
habilitation (26 Seiten, Schutzgebihr 5,-- €)

Funk, W.: Gewalt in der Schule. Determinanten und Perspektiven zukiinftiger
Forschung (35 Seiten, Schutzgebihr 7,-- €)

FaBmann, H.; Steger, R.: REGINE - Ein neues Lernortkonzept zur Rehabilitation
(lern-) behinderter Jugendlicher - Erste Erfahrungen und Folgerungen
(7 Seiten, Schutzgebuhr 5,-- €)
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Funk, W.: Sicherheitsempfinden in Nirnberg. Zusammenfassung wichtiger
Ergebnisse einer Burgerbefragung im Jahr 1999 im Einzugsgebiet der Polizeiin-
spektion Nurnberg-West (24 Seiten, Schutzgebihr 5,-- €)

Funk, W.: Der EinfluR unterschiedlicher Sozialkontexte auf die Gewalt an Schu-
len. Ergebnisse der Nirnberger Schuler Studie 1994 (29 Seiten, Schutzgebihr
5,--€)

Funk, W.: Violence in German schools. Its determinants and its prevention in
the scope of community crime prevention schemes (24 Seiten, Schutzgebihr
5/" €)

FalRmann, H.: Soziale Konflikte in der rehabilitationswissenschaftlichen Evalua-
tionspraxis — Ursachen, Pravention und Management. (31 Seiten, Schutzge-
bihr 5,-- €)

Stamm, M.: Evaluation von Verkehrsraumen durch ein Semantisches Differen-
tial. (163 Seiten, Schutzgebihr 17,-- €)

FaBmann, H.: Probleme der Umsetzung des Postulats ,, So normal wie méglich
— so speziell wie erforderlich!” am Beispiel erster Ergebnisse des Modellprojekts
,REGlonale NEtzwerke zur beruflichen Rehabilitation (lern-) behinderter Ju-
gendlicher (REGINE)”. (35 Seiten, Schutzgebuhr 5,-- €)

Funk, W.; Wiedemann, A.: Sicherheit von Kindern im StraRenverkehr. Eine
kritische Sichtung der MaBnahmenlandschaft (29 Seiten, Schutzgebuhr 5,-- €)

Brader, D.; FaBRmann, H.; Wubbeke, Chr.: ,Case Management zur Erhaltung
von Arbeits- und Ausbildungsverhaltnissen behinderter Menschen (CMB)” —
Erster Sachstandsbericht einer Modellinitiative der Bundesarbeitsgemeinschaft
fur Rehabilitation. (161 Seiten, Schutzgebuhr 19,-- €)

Funk, W.: Schulklima in Hessen — Deutsche Teilstudie zu einer international
vergleichenden Untersuchung im Auftrag des Observatoriums fur Gewalt an
Schulen, Universitat Bordeaux. Endbericht. (126 Seiten, Schutzgebihr 15,-- €)

Funk, W.: Die Potentiale kommunal vernetzter Verkehrssicherheitsarbeit fir
Kinder. Uberarbeiteter Vortrag auf dem Symposium ,Vernetzte Verkehrssi-
cherheitsarbeit fur Kinder im Erftkreis”, am Dienstag 10.12.2002, Rathaus
Brihl. (35 Seiten, Schutzgebihr 7,-- €)

FaBmann, H.: Case Management und Netzwerkkooperation zur Erhaltung von
Beschaftigungsverhaltnissen behinderter Menschen — Chancen, Probleme und
Handlungsmaoglichkeiten. (26 Seiten, Schutzgebuhr 7,-- €)

Funk, W.: School Climate and Violence in Schools — Results from the German
Part of the European Survey on School Life. (20 Seiten, Schutzgebduhr 5,-- €)

FaBmann, H.; Lechner, B.; Steger, R.: Qualitatsstandards fur den Lernort ,Be-
triebliche Berufsausbildung und reha-spezifische Forderung durch einen Bil-
dungstrager” - Ergebnisse einer Modellinitiative der Bundesarbeitsgemein-
schaft fir Rehabilitation ,REGlonale NEtzwerke zur beruflichen Rehabilitation
(lern-) behinderter Jugendlicher (REGINE)”. (75 Seiten; Schutzgebuhr 16,-- €)

Brader, D.; FaBRmann, H.; Wibbeke, Chr.: ,Case Management zur Erhaltung
von Arbeits- und Ausbildungsverhaltnissen behinderter Menschen (CMB)” —
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Zweiter Sachstandsbericht einer Modellinitiative der Bundesarbeitsge-
meinschaft fir Rehabilitation. (131 Seiten; Schutzgebuhr 21,-- €)

Steger, R.: Netzwerkentwicklung im professionellen Bereich dargestellt am
Modellprojekt REG/NE und dem Beraternetzwerk zet7Team (56 Seiten;
Schutzgebihr 14,-- €)

FaBmann, H.; Lechner, B.; Steger, R.; Zimmermann, R.: ,REGlonale NEtzwerke
zur beruflichen Rehabilitation (lern-) behinderter Jugendlicher (REGINE)” — Ab-
schluBbericht der wissenschaftlichen Begleitung einer Modellinitiative der
Bundesarbeitsgemeinschaft fir Rehabilitation. (362 Seiten; Schutzgebihr
44,-- €)

Funk, W. Verkehrssicherheit von Babys und Kleinkindern — oder: Wie nehmen
eigentlich unsere Jingsten am StralRenverkehr teil? (18 Seiten, print on de-
mand, Schutzgebduhr 5,-- €)

Brader, D.; FaRmann, H.; Steger, R.; Wiibbeke, Chr.: Qualitatsstandards fur ein
"Case Management zur Erhaltung von Beschaftigungsverhaltnissen behinder-
ter Menschen (CMB)" - Ergebnisse einer Modellinitiative der Bundesarbeits-
gemeinschaft fir Rehabilitation. (107 Seiten; Schutzgebuhr: 19,-- €)

Brader, D.; FaBmann, H.; Lewerenz, |.; Steger, R.; Wibbeke, Chr.: ,Case Ma-
nagement zur Erhaltung von Beschaftigungsverhaltnissen behinderter Men-
schen (CMB)” — AbschluRbericht der wissenschaftlichen Begleitung einer Mo-
dellinitiative der Bundesarbeitsgemeinschaft fur Rehabilitation. (294 Seiten;
print on demand, Schutzgebihr 44,-- €)

FaBmann, H.: Wohnortnahe betriebliche Ausbildung — Modelle und ihre prak-
tische Umsetzung. (29 Seiten, print on demand, Schutzgebihr 8,-- €)

Funk, W.: In Schule, um Schule und um Schule herum. Impulse fir eine kom-
munal vernetzte schulische Verkehrserziehung. (46 Seiten, print on demand,
Schutzgebiihr 10,-- €)

Funk, W.: Schulweg- / Schulmobilitatsplane — Wie machen es unsere europai-
schen Nachbarn? (20 Seiten, print on demand, Schutzgebthr 5,-- €)

FaBmann, H. : Rehabilitationsforschung im /nstitut fir empirische Soziologie
an der Friedrich-Alexander-Universitat Erlangen-Ndrnberg (37 Seiten, print on
demand, Schutzgebuhr 10,-- €)

Funk, W.: Verkehrssicherheitsforschung im /nstitut fir empirische Soziologie
an der Friedrich-Alexander-Universitat Erlangen-Ndrnberg (22 Seiten, print on
demand, Schutzgebiihr 5,-- €)

FaBmann, H.: Evaluation von nachhaltigen Erfolgen bei wohnortnaher betrieb-
licher Erstausbildung und reha-spezifischer Forderung durch einen Bildungs-
trager. Sicherung von Ergebnissen des BAR-Modellprojekts ,,REGlonale NEtz-
werke zur beruflichen Rehabilitation (lern-)behinderter Jugendlicher (REGI-
NE)”. (61 Seiten, print on demand, Schutzgebuhr 15,-- €)

FaBmann, H.; Gruninger, M.; Schneider, A. H.; Steger, R.: ,Bedarfs- und Be-
standsanalyse von Vorsorge- und RehabilitationsmafRnahmen fiir Mitter und
Vater in Einrichtungen des Deutschen Mittergenesungswerkes (MGW).” Ab-
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schlussbericht zu einem Forschungsprojekt des BMFSF|. (285 Seiten, print on
demand, Schutzgebuhr 49,-- €)

FaBmann, H.: Moglichkeiten und Erfolge der beruflichen Rehabilitation von
Personen mit Aphasie. Ergebnisse einer Literaturanalyse. (64 Seiten, print on
demand, Schutzgebuhr 15,-- €)

Gruninger, M.: Das Unfallrisiko junger Fahrerinnen und Fahrer im geographi-
schen Kontext. Eine Auswertung der Unfallstatistik 2004 in Bayern. (ca. 300
Seiten inkl. 17 farbige Karten, Schutzgebuhr 65,-- €)

FaBmann, H.: Evaluation des Modellprojekts , /ntegrative Berufliche Rehabilita-
tion von Personen mit Aphasie (IBRA)”. Abschlussbericht. (194 Seiten, print on
demand, Schutzgebuhr 36,-- €)

Funk, W.: Mobilitat von Kindern und Jugendlichen. Langfristige Trends der
Anderung ihres Verkehrsverhaltens. (34 Seiten, print on demand, Schutzge-
bihr 10,-- €)

Funk, W.: Edukative Verkehrssicherheitsmalnahmen im Elementar und Prim-
arbereich — Bestandsaufnahme und Perspektiven. (ca. 28 Seiten, print on de-
mand, Schutzgebuhr 8,-- €)

FaBmann, H.; Steger, R.: Betriebliches Eingliederungsmanagement (BEM) —
Besondere Anreize fur Unternehmen zur Umsetzung von BEM in die Praxis?!
Ergebnisse einer Fachkonferenz am 21. und 22. Januar 2009 im Berufsforde-
rungswerk Nurnberg. (32 Seiten, print on demand, Schutzgebihr € 9,--)

Funk, W.: Kinder als Radfahrer in der Altersstufe der Sekundarstufe I. Fachli-
ches Hintergrundpapier flr die Praventionskampagne ,Risiko raus”. (28 Sei-
ten, print on demand, Schutzgebtihr 8,-- €)

FaBmann, H.; Svetlova, K.: Struktur- und Prozessanalyse der arbeitsmarktpoliti-
schen MalRnahme Ganzheitliches Integrationscoaching — Modell GINCO -
Endbericht —. (184 Seiten, print on demand, Schutzgebuhr 35,-- €)

FaBmann, H.; Emmert, M.: Betriebliches Eingliederungsmanagement — An-
reizmoglichkeiten und 6konomische Nutzenbewertung. (174 Seiten, print on
demand, Schutzgebuhr 35,-- €)

Falmann, H.: Rehabilitationsforschung im /nstitut fiir empirische Soziologie an
der Friedrich-Alexander-Universitat Erlangen-Ndrnberg, 2. aktualisierte und
erweiterte Auflage (51 Seiten, print on demand, Schutzgebihr 10,-- €)

entfallt

Svetlova, K.: Bericht uUber die Ergebnisse einer Befragung von Eltern und Ex-
pertinnen im Rahmen des Modellprojektes Familienstitzpunkte in Nurnberg.
Ermittlung des Bedarfs zur Familienbildung in Nirnberg (59 Seiten, print on
demand, Schutzgebuhr 10,-- €)

Svetlova, K., Falmann, H.: Wirkungsanalyse der arbeitsmarktpolitischen Mal3-
nahme Ganzheitliches Integrationscoaching — Modell GINCO - Endbericht —.
(162 Seiten, print on demand, Schutzgebuhr 34,-- €)
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Svetlova, K.: Wissenschaftliche Begleitung des Modellprojektes ,Integrative
Berufliche Rehabilitation von Personen mit Horbehinderung (IBRH). (78 Seiten,
print on demand, Schutzgebihr 10,-- €)

Funk, W.: Einstiegsrisiko bei Fahranfangern mit spaterem Einstieg in die Fahr-
karriere. Materialien aus dem Institut fur empirische Soziologie an der Fried-
rich-Alexander-Universitat Erlangen-Nurnberg. (70 Seiten, print on demand,
Schutzgebiihr 10,-- €).

Funk, W.: Mobilitats- und Verkehrssicherheitsforschung im Institut fir empiri-
sche Soziologie an der Friedrich-Alexander-Universitat Erlangen-Nurnberg, Er-
ganzte und aktualisierte Neuauflage. (44 Seiten, print on demand, Schutzge-
bihr 10,-- €)

FaBmann, H.; Zapfel, S.: Rehabilitationsforschung im /nstitut fir empirische
Soziologie an der Friedrich-Alexander-Universitat Erlangen-Ndrnberg, 3. aktua-
lisierte und erweiterte Auflage. (56 Seiten, print on demand, Schutzgebihr
10,-- €)

Schrauth, B.; Funk, W.; Abraham, M.: Pendelmobilitat in Erlangen. Ergebnisbe-
richt einer Mobilitatsbefragung unter Arbeitnehmern in Erlangen. Materialien
aus dem Institut fur empirische Soziologie an der Friedrich-Alexander-
Universitat Erlangen-Nurnberg. (60 Seiten, print on demand, Schutzgebuhr
10,-- €)

FaBmann, H.; Zapfel, S.; Zielinski, B.: Rehabilitationsbezogene Forschung am
Institut fir empirische Soziologie an der Friedrich-Alexander-Universitat Erlan-
gen-Ndrnberg. Materialien aus dem Institut flr empirische Soziologie Nurn-
berg, Heft 1/2017, Nirnberg: Institut fir empirische Soziologie. (56 Seiten,
print on demand, Schutzgebihr 10,-- €)

Johnsen, A.; Funk, W.: Safety4Bikes. Arbeitspaket 1:Nutzerstudien. Analyse d
Ziel- und Anspruchsgruppen. Materialien aus dem Institut fir empirische Sozi-
ologie Nurnberg, Heft 2/2017, Nurnberg: Institut fur empirische Soziologie.
(114 Seiten, print on demand, Schutzgebiihr 15,-- €)

Zapfel, S.; Zielinski, B.; Schrottle, M.; Puhe, H.: Moglichkeiten der reprasenta-
tiven Stichprobenziehung bei Menschen mit Behinderung in Deutschland —
einschlieBlich der Option von Sonderziehungen. Nurnberg: Institut fiir empiri-
sche Soziologie an der Friedrich-Alexander Universitat Erlangen-Nurnberg. (33
Seiten, print on demand, Schutzgebihr 10,-- €)

Johnsen, A.; Strand, N.; Andersson, J.; Patten, Ch.; Kraetsch, C.; Takman, |.:
Literature review on the acceptance and road safety, ethical, legal, social and
economic implications of automated vehicles. Deliverable 2.1 from the EU-
H2020-project BRAVE - BRidging the gaps for the adoption of Automated Ve-
hicles. Nirnberg: Institut fur empirische Soziologie an der Friedrich-Alexander
Universitat Erlangen-Nurnberg. (81 Seiten, print on demand, Schutzgebihr
20,-- €)

Johnsen, A.; Funk, W.: An exploratory study on the perception of the safety of
child cyclists aged between 8 and 14 years. Nurnberg: Institut fir empirische
Soziologie an der Friedrich-Alexander Universitat Erlangen-Nirnberg. (15 Sei-
ten, print on demand, Schutzgebthr 5,-- €)
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