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(54) Method and device for processing vehicle condition data

(57) The present invention refers to a method for
processing vehicle condition data by means of a process-
ing unit being permanently or temporarily installed into a
vehicle comprising the steps of receiving vehicle condi-
tion data from a functional subunit of the vehicle in a first

step; storing and/or analyzing the received vehicle con-
dition data in a second step; and frequently transmitting
a dataset based on the vehicle condition data to a remote
host using remote data transmission in a third step.
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Description

BACKGROUND

[0001] The present invention relates to a method and
a device for processing vehicle condition data of a vehi-
cle.
[0002] In recent years, more and more electronic de-
vices and sensors are installed into vehicles collecting
and processing data about the vehicle status, activities
of the driver, driving information, arising forces in the
event of accidents and the like. It is already known that
some of these data, hereinafter referred to as "vehicle
condition data", can be used for determining a driving
style profile of the driver. In case of an accident, these
data can be read out from an event data recorder in the
car to reconstruct the circumstances of the accident.
[0003] For example, the patent document US
7,698,086 discloses a method that can be carried out on
a computer of an insurance company for receiving infor-
mation regarding a vehicle involved in an accident, de-
termining availability of event data recorder data from the
vehicle based on the information and if the event data
recorder data is available, assigning a level of suitability
for data collection from the event data recorder based on
a type of the event data recorder and information regard-
ing the accident.
[0004] A distinct disadvantage of this method is that
the data are collected or read out only in case of an ac-
cident. If the event data recorder is damaged due to the
accident, e.g. through mechanical impact or fire, all data
are lost. Furthermore, only few vehicle condition data are
collected in the prior art which does not allow to recon-
struct all circumstances of a possible accident.

SUMMARY

[0005] It is therefore an object of the present invention
to provide a method which allows a more secure and
comprehensive collection of vehicle condition data.
[0006] The object of the present invention can be
achieved with a method for processing vehicle condition
data by means of a processing unit being permanently
or temporarily installed into a vehicle comprising the
steps of receiving vehicle condition data from a functional
subunit of the vehicle in a first step; storing and/or ana-
lyzing the received vehicle condition data in a second
step; and frequently transmitting a dataset based on the
vehicle condition data to a remote host using remote data
transmission in a third step.
[0007] It is herewith advantageously possible that im-
portant information about the vehicle and its driver, like
the vehicle status, activities of the driver, driving informa-
tion, arising forces in the event of accidents and the like
are frequently transmitted to a remote computer also dur-
ing normal operation of the vehicle. That means that this
information is transmitted to the remote computer in par-
ticular regardless of whether or not the vehicle has been

involved in an accident. In this way, for example, an ex-
tensive driving style profile can be individually deter-
mined for the driver by using the vehicle condition data
and in particular a history of the vehicle condition data,
wherein the driving style profile can be stored remotely
on the host. The data collected on the host computer can
be made accessible for parental control, for the insurance
company, for the law enforcement authorities (e.g. the
police) to successfully prevent, detect and/or investigate
road traffic offences or crime and/or for driving schools,
for instance.
[0008] According to a preferred embodiment of the
present invention, the dataset is transmitted in the third
step to the remote host computer at certain points in time
and/or at regular points in time and/or at certain events
and/or whenever a transmitting unit of the processing
unit has access to a network for remote data transmis-
sion. It is conceivable that there are preselected time
intervals for transmitting the dataset, e.g. once a day,
week or month. Alternatively, the dataset is transmitted
at certain events when the vehicle parks in its garage or
when a normal service or repair work is carried out in an
authorized workshop, for instance.
[0009] According to another preferred embodiment of
the present invention, the vehicle condition data are re-
ceived in the first step comprising current information or
history information about vehicle speed and/or position
of the steering wheel and/or Electronic Stability Control
data and/or gear position and/or gear shift position and/or
gear program of the vehicle’s gear shift and/or throttle
level and/or engine control data and/or brake data and/or
level of the vehicle’s brake pedal and/or position of the
vehicle’s handbrake and/or Anti-lock braking system da-
ta and/or the vehicle’s clutch status and/or direction in-
dicator and/or position of direction-indicator control
and/or vehicle lighting status and/or signal horn status
and/or windscreen wipers status and/or vehicle error
memory data and/or driver assistance system data
and/or driver fatigue warning system data and/or GPS
position of the vehicle and/or seat occupancy recognition
system data and/or acceleration data and/or crash sen-
sor data and/or road sign recognition data and/or lane
change assistant data and/or brake assistant data and/or
tire pressure data and/or internal temperature inside the
vehicle and/or ambient temperature of the vehicle and/or
measuring values of further vehicle sensors. It is herewith
advantageously possible to monitor not only software pa-
rameters of the vehicle subunits but also the control ac-
tivities or missing control activities of the driver.
[0010] According to another preferred embodiment of
the present invention, picture information of a vehicle’s
camera is received by the processing unit in the first step
and transmitted to the remote host in the third step. More
and more vehicles are provided with cameras in the car,
in particular due to features like road sign recognition,
lane change assistant and the like. In case of an accident,
the pictures of suchlike onboard cameras can be used
to reconstruct the circumstances of the accident and for
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giving evidence for a factual investigation of the cause
of the accident. The pictures are transmitted to the host
via remote communication, so that a third person is able
to watch these pictures whenever needed.
[0011] According to another preferred embodiment of
the present invention, the vehicle condition data are pro-
tected against manipulation in the second step, in par-
ticular the vehicle condition data are encrypted in the
second step. Advantageously, the data cannot be
amended by the driver or another person after an acci-
dent has happened.
[0012] According to another preferred embodiment of
the present invention, the vehicle condition data are
backed up in the second step, so that the risk of data loss
is reduced.
[0013] According to another preferred embodiment of
the present invention, the dataset is transmitted to the
remote host via a mobile communication network, a wired
network, a local area network and/or a wireless local area
network in the third step. It is conceivable that the dataset
is transmitted via the mobile communication network. For
this purpose, the processing unit comprises preferably a
GSM module with a slot for a SIM mobile phone card, so
that the dataset can be transmitted whenever the vehicle
is located inside the coverage area of a mobile network.
If the vehicle is provided with an integrated telephone or
a broadband Internet access, these means of communi-
cation can be used for remote transmission without ad-
ditional costs. Alternatively, the dataset can be transmit-
ted via hardwired connection during normal service or
repair work in an authorized workshop, for instance.
[0014] According to another preferred embodiment of
the present invention, the vehicle condition data are per-
manently analyzed in the second step in order to evaluate
whether the vehicle is involved in an accident or not and
wherein the dataset is transferred to the remote host if
an accident is detected. In case of an accident, the da-
taset is transferred automatically to the host. Preferably,
further actions are performed automatically if an accident
is detected. For example, a short message, an email or
a voice call is sent to a predefined telephone number or
email address in case of an accident. Of course, also an
emergency call can be set up automatically if a serious
accident is detected due when analyzing the vehicle con-
dition data, in particular due to recognition of high forces
detected by acceleration or crash sensors inside the car.
[0015] Another subject of the present invention is a de-
vice for processing vehicle condition data, in particular
by performing a method according to one of the preceding
claims, wherein said device is permanently or temporarily
installed into a vehicle, wherein said device unit compris-
es: an input means for receiving vehicle condition data
from functional subunits of the vehicle and/or a process-
ing unit for storing and/or analyzing the received vehicle
condition data and/or and a transmission means for fre-
quently transmitting a dataset based on the vehicle con-
dition data to a remote host using remote data transmis-
sion.

[0016] Particularly, the device is configured to perform
the above mentioned method for processing the vehicle
condition data according to the present invention. The
device is realized preferably as a black box advanta-
geously providing that important information about the
vehicle and its driver, like the vehicle status, activities of
the driver, driving information, arising forces in the event
of accidents and the like, are frequently transmitted to a
remote computer also during normal operation of the ve-
hicle. The processing unit is in particular configured to
analyze the vehicle condition data in order to evaluate
whether the vehicle is involved in an accident or not and
to transmit the dataset to the remote host if an accident
is detected and/or wherein the processing unit is config-
ured to determine a driving style profile of the driver in
dependency of the vehicle condition data and to transmit
the driving style profile to the remote host. Preferably,
the transmission means is configured to transmit the da-
taset to the remote host independently of the vehicle con-
dition data and in particular independently whether the
vehicle is involved in an accident or not. Particularly pref-
erably, the device is connected to a vehicle camera and
wherein the input means is configured for receiving pic-
ture information from the camera and wherein the trans-
mission means are configured for transmitting the picture
information to the remote host.
[0017] According to another preferred embodiment of
the present invention, the functional unit comprises
speedometer and/or steering wheel position detector
and/or Electronic Stability Control system and/or gear
shift position detector and/or throttle level detector and/or
engine control unit and/or brake system and/or brake
pedal level detector and/or handbrake position detector
and/or Anti-lock braking system and/or clutch and/or di-
rection indicator and/or direction-indicator control and/or
vehicle lighting control and/or signal horn control and/or
windscreen wipers and/or vehicle error memory and/or
driver assistance system and/or driver fatigue warning
system and/or GPS positioning system and/or seat oc-
cupancy recognition system and/or acceleration sensor
and/or crash sensor road sign recognition system and/or
lane change assistant system and/or brake assistant
and/or tire pressure control system and/or temperature
sensor inside the vehicle and/or ambient temperature
sensor and/or further vehicle sensors. It has already been
mentioned that it is herewith advantageously possible to
monitor not only software parameters of the vehicle sub-
units but also the control activities or missing control ac-
tivities of the driver.
[0018] According to another preferred embodiment of
the present invention, the host comprises a server and/or
or a database and wherein the transmission means com-
prises a mobile communication network interface, a wired
network interface, a local area network interface and/or
a wireless local area network interface for remote data
transmission.
[0019] These and other characteristics, features and
advantages of the present invention will become appar-
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ent from the following detailed description, taken in con-
junction with the accompanying drawings, which illus-
trate, by way of example, the principles of the invention.
The description is given for the sake of example only,
without limiting the scope of the invention. The reference
figures quoted below refer to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Figure 1 illustrates schematically a method and
a device for processing vehicle condition data according
to an exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0021] The present invention will be described with re-
spect to a preferred embodiment and with reference to
a drawing, but the invention is not limited thereto but only
by the claims. The drawing describes the invention only
schematically and non-limiting. In the drawing, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes. Where an indef-
inite or definite article is used when referring to a singular
noun, e.g. "a", "an", "the", this includes a plural of that
noun unless something else is specifically stated.
[0022] Furthermore, the terms first, second, third and
the like in the description and in the claims are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order.
It is to be understood that the terms so used are inter-
changeable under appropriate circumstances and that
the embodiments of the invention described herein are
capable of operation in other sequences than described
or illustrated herein.
[0023] In Figure 1, the device 1 for processing vehicle
condition data according to an exemplary embodiment
of the present invention is schematically shown.
[0024] In the present example, the device 1 is perma-
nently installed into a motor vehicle 2. The device 1 com-
prises an input means 3 which is connected via the ve-
hicle bus (e.g. CAN bus) to several functional units 4 of
the vehicle 2. For the sake of clarity, only five different
typical functional units 4 are illustrated to explain the main
functionality of the device 1: A rear crash sensor 4’, an
acceleration sensor 4", a steering wheel position detector
4"’, a throttle control detector 4"" and an electronic sta-
bility control unit 4""". Consequently, the input means 3
receives several vehicle condition data from said func-
tional units 4: Acceleration data from the acceleration
sensor 4", a crash signal from the rear crash sensor 4’
(only if a rear end collision occurs), the steering wheel
position from the steering wheel position detector 4"’, the
throttle level from the throttle control detector 4"" and a
plurality of driving information, like vehicle speed, rota-
tional-speed, retardation, traction and the like from the
electronic stability control unit 4""".
[0025] Furthermore, the device 1 comprises a process-
ing unit 6 for analyzing the vehicle condition data. In par-

ticular, a dataset comprising a predefined selection of
required and most important vehicle condition data are
generated. The dataset and preferably a history of data-
sets are stored in an internal storage of the processing
unit. Preferably, said dataset is being encrypted before
storing in order to protect the data against manipulation.
[0026] Preferably, the processing unit 6 determines an
individual driving style profile of the driver by analyzing
the received vehicle condition data, the dataset and/or
the history of the received vehicle condition data or the
dataset. It is conceivable that the dataset inter alia rep-
resents said driving style profile.
[0027] The device 1 comprises furthermore a trans-
mission means 7 which is directly connected to the
processing unit 6 and which comprises a GSM module
for transmitting the datasets frequently to a remote host
8 via remote data transmission over a mobile communi-
cation network whenever the vehicle 2 is located inside
the coverage area of the mobile network. The dataset is
transmitted from the transmission means 7 to the host 8
at regular points in time independently whether the ve-
hicle 2 is involved in an accident or not.
[0028] The host computer 8 is connected to the Inter-
net. Depending on the required requirements and appli-
cations, the host 8 is accessible via a web interface by
client computers 9 for parental control, for the insurance
company, for the law enforcement authorities (e.g. the
police) to successfully prevent, detect and/or investigate
road traffic offences or crime and/or for driving schools,
for instance. Furthermore, it is conceivable that all data-
sets on the host computer 8 are regularly downloaded
and stored on a backup server 10.
[0029] Preferably, the processing unit 6 is configured
to analyze the vehicle condition data permanently in or-
der to evaluate whether the vehicle 2 is involved in an
accident or not. If an accident is detected, the dataset is
immediately transferred to the remote host 8. Preferably,
further actions are performed automatically if an accident
is detected. For example, a short message, an email or
a voice call is sent to a predefined telephone number or
email address in case of an accident. Of course, also an
emergency call can be set up automatically if a serious
accident is detected when analyzing the vehicle condition
data, in particular due to recognition of high forces de-
tected by acceleration or crash sensors inside the car.
[0030] Furthermore, the vehicle 2 is provided with an
on board camera 5 making pictures of the road in front
of the vehicle 2. The picture information is continuously
delivered from the camera 5 to the input means 3. Either
the picture information is also frequently transmitted to
the host computer 8 like the datasets or the recent picture
information is transmitted to the host computer 9 only if
the processing unit 6 detects an accident.
[0031] In practice, the input means 3 will be connected
to further functional units 4 of the vehicle 2 like a speed-
ometer, a gear shift, an engine control system, a brake,
a brake pedal detector, a handbrake level detector, an
anti-lock braking system, a brake assistant, a clutch, a
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direction indicator, a position detector of the direction-
indicator control, a vehicle lighting system, a signal horn
control, a windscreen wipers control, a vehicle error
memory, any driver assistance system, a driver fatigue
warning system, a GPS positioning system, a seat occu-
pancy recognition system, a road sign recognition sys-
tem, a lane change assistant system, a temperature sen-
sor inside the vehicle, ambient temperature sensor, tire
pressure control system or further sensors in order to
collect any corresponding data.

REFERENCE SIGNS

[0032]

1 device

2 vehicle

3 input means

4 functional unit

4’ rear crash sensor

4" acceleration sensor

4"’ steering wheel position detector

4"" throttle control detector

4""’ Electronic Stability Control unit

5 camera

6 processing unit

7 transmission means

8 remote host computer

9 client computer

10 backup server

Claims

1. Method for processing vehicle condition data by
means of a device (1) being permanently or tempo-
rarily installed into a vehicle (2) comprising the steps
of:

- receiving vehicle condition data from a func-
tional subunit (4) of the vehicle (2) in a first step;
- storing and/or analyzing the received vehicle
condition data in a second step; and
- frequently transmitting a dataset based on the

vehicle condition data to a remote host computer
(8) using remote data transmission in a third
step.

2. Method according to claim 1, wherein the dataset is
transmitted in the third step to the remote host inde-
pendently of the vehicle condition data and in par-
ticular independently whether the vehicle (2) is in-
volved in an accident or not.

3. Method according to one of the preceding claims,
wherein the dataset is transmitted in the third step
to the remote host computer (8) at certain points in
time and/or at regular points in time and/or at certain
events and/or whenever a transmission means (7)
of the device (1) has access to a network for remote
data transmission.

4. Method according to one of the preceding claims,
wherein vehicle condition data are received in the
first step comprising current information or history
information about:

- vehicle speed;
- position of the steering wheel;
- Electronic Stability Control data;
- gear position;
- gear shift position;
- gear program of the vehicle’s gear shift;
- throttle level;
- engine control data;
- brake data;
- level of the vehicle’s brake pedal;
- position of the vehicle’s handbrake;
- Anti-lock braking system data;
- vehicle clutch status;
- direction indicator;
- position of direction-indicator control;
- vehicle lighting status;
- signal horn status;
- windscreen wipers status;
- vehicle error memory data;
- driver assistance system data;
- driver fatigue warning system data;
- GPS position of the vehicle;
- seat occupancy recognition system data;
- acceleration data;
- crash sensor data;
- road sign recognition data;
- lane change assistant data;
- brake assistant data;
- tire pressure data;
- internal temperature inside the vehicle;
- ambient temperature of the vehicle; and/or
- measuring values of further vehicle sensors.

5. Method according to one of the preceding claims,
wherein picture information of a vehicle on board
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camera (5) is received by the device (1) in the first
step and transmitted to the remote host computer
(8) in the third step.

6. Method according to one of the preceding claims,
wherein the vehicle condition data are protected
against manipulation in the second step, in particular
the vehicle condition data are encrypted in the sec-
ond step, and/or wherein the vehicle condition data
are backed up in the second step.

7. Method according to one of the preceding claims,
wherein the dataset are transmitted to the remote
host computer (8) via a mobile communication net-
work, a wired network, a local area network and/or
a wireless local area network in the third step.

8. Method according to one of the preceding claims,
wherein an individual driving style profile of the ve-
hicle driver is determined in dependency of the ve-
hicle condition data and a vehicle condition data his-
tory in the second step and wherein the dataset
transmitted to the remote host computer (8) repre-
sents the driving style profile and is preferably ac-
cessible for parental control or by insurances.

9. Method according to one of the preceding claims,
wherein the vehicle condition data are permanently
analyzed in the second step in order to evaluate
whether the vehicle (2) is involved in an accident or
not and wherein the dataset is transferred to the re-
mote host computer (8) if an accident is detected.

10. Device (1) for processing vehicle condition data, in
particular by performing a method according to one
of the preceding claims, wherein said device (1) is
permanently or temporarily installed into a vehicle
(2), wherein said device (1) comprises:

- an input means (3) for receiving vehicle con-
dition data from functional subunits (4) of the
vehicle (2);
- a processing unit (6) for storing and/or analyz-
ing the received vehicle condition data; and
- a transmission means (7) for frequently trans-
mitting a dataset based on the vehicle condition
data to a remote host computer (8) using remote
data transmission.

11. Device (1) according to claim 10, wherein the trans-
mission means is configured to transmit the dataset
to the remote host computer (8) independently of the
vehicle condition data and in particular independent-
ly whether the vehicle (2) is involved in an accident
or not.

12. Device (1) according to one of the claims 10 or 11,
wherein the functional unit (4) comprises a

- speedometer;
- steering wheel position detector (4, 4"’);
- Electronic Stability Control system (4, 4""’);
- gear shift position detector;
- throttle level detector (4, 4"");
- engine control unit;
- brake system;
- brake pedal level detector;
- handbrake position detector;
- Anti-lock braking system;
- clutch;
- direction indicator;
- direction-indicator control;
- vehicle lighting control;
- signal horn control;
- windscreen wipers;
- vehicle error memory;
- driver assistance system;
- driver fatigue warning system;
- GPS positioning system;
- seat occupancy recognition system;
- acceleration sensor (4, 4");
- crash sensor (4, 4’);
- road sign recognition system;
- lane change assistant system;
- brake assistant;
- tire pressure control system;
- temperature sensor inside the vehicle;
- ambient temperature sensor; and/or
- further vehicle sensors.

13. Device (1) according to one of the claims 10 to 12,
wherein the device (1) is connected to a vehicle cam-
era (5) and wherein the input means (3) is configured
for receiving picture information from the camera (5)
and wherein the transmission means (7) are config-
ured for transmitting the picture information to the
remote host computer (8).

14. Device (1) according to one of the claims 10 to 13,
wherein the host computer (8) comprises a server,
a web interface and/or or a database and wherein
the transmission means (7) comprises a mobile com-
munication network interface, a wired network inter-
face, a local area network interface and/or a wireless
local area network interface for remote data trans-
mission.

15. Device (1) according to one of the claims 10 to 14,
wherein the processing unit (6) is configured to an-
alyze the vehicle condition data in order to evaluate
whether the vehicle (2) is involved in an accident or
not and to transmit the dataset to the remote host
computer (8) if an accident is detected and/or where-
in the processing unit (6) is configured to determine
a driving style profile of the vehicle driver in depend-
ency of the vehicle condition data and to transmit the
driving style profile to the remote host computer (8).
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