wo 2016/150700 A1 |1 NF 100 000 O OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/150700 A1

29 September 2016 (29.09.2016) WIPO I PCT
(51) International Patent Classification: (74) Agent: BUCHNER, Jorg; c/o Conti Temic microelectron-
GO7C 5/08 (2006.01) HO04N 5/765 (2006.01) ic GmbH, Intellectual Property, Sieboldstrafle 19, 90411
N DE).
(21) International Application Number: uernberg (DE)
PCT/EP2016/054952 (81) Designated States (unless otherwise indicated, for every
. . ) kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: 0 March 2016 (09.03.2016 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
aro (09.03.2016) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. ) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(30) Priority Data: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
15465505.4 23 March 2015 (23.03.2015) EP PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(71) Applicants: CONTINENTAL AUTOMOTIVE GMBH TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
[DE/DE]; Vahrenwalder Strale 9, 30165 Hannover (DE). . L
CONTI TEMIC MICROELECTRONIC GMBH (84) D.e51gnated. States (unletss Olhef"WlS@ indicated, fO}" every
[DE/DE]; SieboldstraBe 19, 90411 Niirnberg (DE). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(72) Inventors: BOTUSESCU, Adrian; str. 1 Decembrie 90 TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

No0.90 scB et.9 ap.34, 300584 Timisoara (RO). BUER-
GER, Carsten; Sonnenhalde 52, 89075 Ulm (DE).
SEICULESCU, Ciprian; Aleea F.C. Ripensia 17B,
300584 Timisoara (RO). VLADAIA, Daniel; Ioan Curea
12, 300224 Timisoara (RO).

TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: APPARATUS AND METHOD FOR RECORDING DATA ASSOCIATED WITH A VEHICLE

———— L}z____)__
[;mm /]
PRl
523—\0—0 \ i
(i =10
i I

(57) Abstract: The present invention provides to a re-
cording apparatus and method for recording data, in
particular video data associated with a vehicle. Video
data are only recorded, as long as a predefined trigger
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cing the amount of video data to be stored. According
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video frame rate, the resolution, and compression rate
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Apparatus and method for recording data associated with a

vehicle

The present invention relates to a recording apparatus
and a recording method for recording data associated with
a vehicle. In particular, the present invention relates
to a method and an apparatus for recording video data

provided by a camera in a vehicle.

Related art

In case of an accident, visual and/or audio data recorded
before such an accident could serve as objective evidence
and help analysing the circumstances leading to the acci-
dent. However, currently there is no mechanism that al-
lows a driver to record video or audio data of an acci-
dent in progress. Even though many personal devices, such
as mobile phone, are equipped with digital cameras, such
devices are of no assistance during the most crucial pe-
riod, namely when an accident is happening. A user may
use his camera device to take photographs or videos of
the damage to his vehicle, but he will not be in the po-
sition to record what has happened during the accident.
Using a camera while an accident is occurring will be not
possible. The operation of a camera device in a dangerous
situation leading to an accident might turn the driver’s
attention from operating his vehicle towards trying to
prevent an accident. In such a situation, a driver will
not be in the position to operate the camera while con-

trolling his vehicle in order to avoid an accident.
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On the other hand, if a camera system is recording con-
tinuously video data, this would lead to a large amount
of video data to be recorded. Since the storage capacity
of a video recording system is limited, it will be not
possible to perform such an unlimited recording of video

data during operation of a wvehicle.

Hence, there is a need for a recording method and appara-
tus for recording data associated with a vehicle during
an event of interest. In particular, there is a need for
an efficient, reliable and memory saving recording of

video data associated with a wvehicle.

Summary of the invention

According to a first aspect, the present invention pro-
vides a recording apparatus for recording data associated
with a vehicle. The recording apparatus comprises a cam-
era for providing video data. Further, the recording ap-
paratus comprises a trigger detector for detecting a pre-
defined trigger event and a data recorder adapted to
start recording video data provided by the camera upon
detecting the predefined trigger event by said trigger
detector. The trigger detector verifies the detected
trigger event while recording video data by said data re-
corder and terminates recording video data if the de-

tected trigger event becomes invalid.

According to a further aspect, the present invention pro-
vides a recording method for recording data associated
with a vehicle. The recording method comprises the steps

of receiving video data from a camera; detecting a prede-
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fined trigger event; recording the received video data
upon detecting the predefined trigger event; verifying
the trigger event while recording the video data; and
terminating the recording of video data if the detected

trigger event becomes invalid.

One idea underlying the present invention is to perform
recording of data associated with a vehicle, in particu-
lar video data provided by a video camera of a vehicle,
only if a predetermined trigger event occurs. For this
purpose, a trigger detector analysis predetermined pa-
rameters and determines a point in time, when a prede-
fined trigger event becomes true. When such a predefined
trigger event becomes true, the recording of video data
is started. Subsequently, while the recording of the
video data is performed, the parameters for determining
the trigger event are verified. If it is determined that
the conditions for the trigger event are no longer true,
and consequently the trigger event becomes invalid, the
recording of the data is terminated. In particular, the
recording of the data can be terminated immediately after
it is detected that the trigger event becomes invalid. In
this way, the recording of the video data can be limited
to such a period in time when the predefined trigger
event is valid. Hence, the required storage capacity of

the data recorder can be minimized.

By limiting the recording of data, in particular the re-
cording of video data provided by a camera of a wvehicle,
based on continuously monitoring of a predefined trigger

event, relevant video data can be recorded, while the re-
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quired storage capacity of the data recorder can be mini-

mized.

Hence, critical situations specified by the predefined
trigger event can be analysed at a later time without go-
ing through a large amount of irrelevant data. In this
way, a subsequent analysis of particular events, in par-
ticular of situations leading to an accident, can be sim-

plified.

According to a particular implementation, the data re-
corder of the recording apparatus is recording video data
for a predetermined time period or the data recorder is
recording a predetermined number of frames after a trig-
ger event is detected by the trigger detector. In this
way, the amount of data to be recorded by the data re-
corder can be further limited. Hence, the recording of
data can be stopped even though a detected trigger event

is true for a long time.

According to another implementation, the data recorder is
adapted to record further data in association with the
video data. In this way, additional information which may
be relevant in connection with the recorded video data

can be memorized and analysed at a later time.

According to a particular implementation, the further
data can be date related to the detected trigger event.
In this way, it can be analysed at a later time which
conditions may have caused the start of the recording of

the video data.
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According to a further implementation, the recording ap-
paratus comprises a cyclic memory for continuously stor-
ing video data provided by the camera. The data recorder
may be adapted to record data stored in the cyclic memory
upon detecting a trigger event by the trigger detector.
In this way, it is possible to record additional data, in
particular video data, of a predetermined time before the
detection of the trigger event. Hence, additional infor-
mation may be available which may help understanding a
particular situation leading to the trigger event and the

associated conditions.

According to a further implementation, the trigger detec-
tor is adapted to detect a trigger event based on the
video data provided by the camera. For instance, object
detection may be performed based on the video data pro-
vided by the camera. However, other operations for ana-
lysing the video data and detecting a predefined trigger

event are possible, too.

According to a further implementation, the trigger detec-
tor is adapted to detect a trigger event based on accel-
eration (positive or negative acceleration), distance to
an object, speed and/or driving style and/or the trigger
event is validated by a country code. For instance, the
acceleration may be a negative acceleration (braking) of
a vehicle. Further, a distance to an object may be de-
tected either based on the video data provided by the
camera or a further sensor, such as an ultrasonic sensor
or a radar sensor. Other sensors for detecting a distance
to an object are possible, too. Further, the trigger de-

tector may also detect a trigger event based on a speed,
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for instance the speed of a vehicle, or a speed of an-

other object/vehicle in the environment.

Additionally, or alternatively, it may be also possible
to analyse a driving style of the vehicle. For example,
breaking, strong acceleration, lane change, steering,
slipping, etc. may be detected. Further, it may be also
possible to analyse a country code or a regional code
specifying a location of the vehicle. In this way, the
recording of video data may be limited only to a particu-

lar region.

According to a further implementation, the data recorder
is adapted to encrypt the data to be recorded and record
the encrypted data. In this way, the security of the re-

corded data can be enhanced.

According to a further implementation, the recording ap-
paratus comprises a video data converter adapted to con-
vert the video data provided by the camera in a first
format to video data of a second format. The data re-
corder of the recording apparatus may record the wvideo
data in the converted second format. In this way, the
video data provided by the camera can be adapted before

recording the video data.

According to a further implementation, the video data
converter is adapted to convert a frame rate, a resolu-
tion, a compression and/or a colour-format of the video
data. In this way, it is possible to adapt the amount of

data of the video data to be recorded. Hence, the re-
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quired storage capacity of the data recorder can be re-

duced.

According to a particular implementation, the video data
converter is adapted to convert the video data depending
on the available storage capacity of the data recorder.
In this way, video data can be recorded in a high quality
when a large amount of storage capacity is available in
the data recorder. If the available storage capacity of
the data recorder becomes smaller, the data conversion
can be adapted accordingly in order to record the video
data in the format regquiring a smaller amount of storage

capacity.

According to a further implementation, the video data
converter is adapted to convert the video data based on a
speed. In particular, the video data converter may be
adapted to adapt the format of the video data to be re-
corded depending on the speed of a vehicle in which the
recording apparatus is employed. Alternatively, it may be
also possible to analyse a speed of an object in the en-
vironment and to adapt the format of the video data to be
converted depending on such a speed of an external ob-
ject. For instance, video data may be converted to wvideo
data having a high frame rate for recording situations of
objects moving with a high speed, while a low frame rate
is employed when video data of slow moving objects is to

be recorded.

According to a further implementation of the image re-
cording method, the image recording method comprises a

step of converting the received video data from a first
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format to a second format, wherein the recording step re-

cords the converted video data.

According to a further aspect, the present invention pro-
vides a vehicle comprising a recording apparatus accord-

ing to the present invention.

Further advantages and implementations of the present in-
vention will become apparent from the following descrip-

tion in connection with the accompanying figures,

wherein:

Figure 1: shows a schematically illustration of a ve-
hicle comprising a recording apparatus ac-
cording to an embodiment of the present in-
vention; and

Figure 2: shows a flowchart of a recording method ac-

cording to a further embodiment.

Description of embodiments

Figure 1 shows a schematically illustration of a wvehicle
1 comprising a recording apparatus 2 according to an em-
bodiment of the present invention. The recording appara-
tus 2 comprises a camera 21, a trigger detector 22 and a
data recorder 23. Further, the recording apparatus 2 may
comprise a cyclic memory 24 and/or a video data converter
25. The camera 21 may be a camera of an advanced driver
assistance system (ADAS) of vehicle 1. In particular,
camera 21 may be a front camera of vehicle 1. Camera 21

may be a camera providing colour or grey-gscale image
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data. However, camera 21 may also capture image data of

infrared light.

Preferably, camera 21 provides an image data sequence
with a first, predetermined frame rate. Alternatively, it
is also possible that camera 21 may provide an image data
sequence having a variable frame rate. In this case, the
frame rate of the video camera 21 may be adapted, for in-
stance, based on a particular parameter provided by a de-
vice of vehicle 1. The image data provided by camera 21
usually may have a particular, predetermined resolution.
In this case, the image data provided by camera 21 may
have a particular number of pixels in horizontal and ver-
tical dimension. Alternatively, it may also be possible
that the resolution (the number of pixels in horizontal
and vertical dimension) may be variable and the resolu-

tion is set based on a particular parameter.

Trigger detector 22 may analyse one or a plurality of pa-
rameters in order to identify a predefined trigger event.
For instance, a trigger detector 22 may analyse the video
data provided by camera 21 in order to detect a prede-
fined trigger event. Additionally or alternatively, trig-
ger detector 22 may be coupled to one or a plurality of
additional sensors (not shown), and trigger detector 22
may analyse the data provided from these sensors in order

to identify a predefined trigger event.

If trigger detector 22 analyses the video data provided
from camera 21, trigger detector 22 may perform feature
detection in order to identify a particular feature in

the video data provided by camera 21. For instance, ob-



WO 2016/150700 PCT/EP2016/054952

_10_

ject detection may be performed in order to identify an
external object in the environment of vehicle 1. If such
an object in the environment of vehicle 1 has been iden-
tified, trigger detector 22 may perform an analysis in
order to determine a distance between the identified ob-
ject and the vehicle itself. If the distance between the
vehicle 1 and the identified object is less than a prede-
termined threshold, trigger detector 22 may determine
that the predefined trigger event is true. In this case,
vehicle 1 may drive towards this object. If the trigger
detector 22 recognizes, that the distance between the ve-
hicle and the object is less than a predetermined thresh-
old value, this condition may cause a trigger event. In
an alternative situation, an external object, for in-
stance another vehicle may drive towards vehicle 1. If
the distance between vehicle 1 and the other vehicle be-
comes less than the predetermined threshold value, this
may also cause a trigger event. In a special embodiment,
the threshold value for the distance between vehicle 1
and the identified object may be variable. For instance,
this threshold value for the distance may depend on the
speed of vehicle 1 and/or the speed of the identified ex-

ternal object.

According to a further embodiment, trigger detector 22
may analyse the video data of camera 21 in order to iden-
tify traffic signs. For instance, such a traffic sign may
specify a particular speed limit. Trigger detector 22 may
identify such a traffic sign and compare the speed limit
of the traffic sign with the current speed of vehicle 1.
A trigger event may become true, if the speed of vehicle

1 is larger than the speed limit of the traffic sign. Al-
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ternatively, the trigger event may become true, if the
speed of the vehicle 1 exceeds the speed limit of the
traffic sign by a predetermined threshold value. Addi-
tionally or alternatively, trigger detector 22 may also
analyse other traffic signs, for instance a ban of pass-
ing or other prohibition signs. Trigger detector 22 may
compare such recognize traffic sign with the current
driving situation. In case vehicle 1 performs an unau-
thorised driving operation, trigger detector 22 may de-
termine that the trigger event is true, and recording of

video data i1s started.

Alternatively or additionally, trigger detector 22 may
also receive information from further devices of vehicle
1. For instance, trigger detector 22 may receive data
from additional sensors, for instance a speed sensor, an
acceleration sensor, a temperature sensor or any other
sensor. Further, it may also possible that trigger detec-
tor 22 may receive additional information available in
the vehicle 1. For instance, a hard break of vehicle 1
may be detected. Additionally, trigger detector 22 may be
coupled to an advanced driver assistance system (ADAS) in
order to receive further driving information of this
ADAS. For instance, trigger detector 22 may receive addi-
tional information about the driving style of a wvehicle
1. In case, trigger detector 22 may recognize a particu-
lar driving style, such a recognized driving style may
also issue a particular trigger event. For instance,
trigger detector 22 may recognize excessive or sudden
Steering or a slipping of vehicle 1. Further, it may also
possible to identify a lane change or any other predeter-

mined driving operation for identifying a predefined
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trigger event. Any other analysis for identifying a par-

ticular trigger event is possible, too.

Upon detecting a predefined trigger event by trigger de-
tector 22, data recorder 23 starts recording video data
provided by camera 21. For this purpose, the video data
provided by a camera 21 may be stored in a non-volatile
memory of the data recorder 23. For instance, the data
may be recorded on a hard disc drive, a solid state disc
drive, or any other fixed or removable memory device em-
ployed in data recorder 23. In order to enhance the secu-
rity of the data stored by data recorder 23, data re-
corder 23 may encrypt the data before storing. For this
purpose, a predefined encryption key may be applied. This
encryption key may be an individual encryption key of
data recorder 23, or a common encryption key may be used

for a plurality of data recorders 23.

In a particular embodiment, data recorder 23 may perform
a data recording of video data provided by camera 21 for
a predetermined period of time. For instance, the data
may be recorded for 10 seconds, 30 seconds, 1 minute or 5
minutes. However, any other period of time for recording
video data upon detecting a predefined trigger event is
possible, too. Alternatively, it is also possible to per-
form a data recording of the video data for a predefined
number of frames. If the predetermined period of time has
been elapsed or the predefined number of frames has been
recorded, the data recorder 23 stops recording video

data.
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During the data recording by data recorder 23, trigger
detector 22 continuous analysing the situation and veri-
fying the detected trigger event. If trigger detector 22
recognizes that the conditions of the detected trigger
event are no longer valid, trigger detector 22 indicates
to data recorder 23 that the trigger event is invalid. In
this case, trigger detector 23 may immediately terminate
the recording of the video data provided by camera 21.
According to a particular embodiment, data recorder 23
may delete the recorded video data, if trigger detector
22 indicates that the trigger event has become invalid.
In this case, the storage capacity for further data re-

cording can be increased.

After a first trigger event has been detected by trigger
detector 22 and data recording has been started, trigger
detector 22 may further on monitor the corresponding
trigger sources for additional trigger events. In case
trigger detector 22 detects an additional trigger event
while recording data due to a previous trigger event, the
detected trigger events may be combined. Thus, all de-
tected trigger events may be considered as a common sin-
gle trigger event, and data recording is continued until
all detected trigger events become invalid. Alterna-
tively, data recording may be stopped after a predeter-
mined time period or a predefined number of frames have
been recorded. For this purpose, the time period or the
number of frames may be determined based on each deter-
mined trigger event. In particular, time period or the
number of frames may be counted with respect to the first

trigger event or the last trigger event.
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Data recorder 23 may also add further additional informa-
tion to the video data provided by camera 21 and record
the video data of camera 21 together with this additional
information. For instance, this additional information
may be the reason, why the trigger event has been de-
tected. Additionally or alternatively, it is also possi-
ble to record additional information of vehicle 21. For
instance, this additional information may indicate the
current speed of vehicle 21, information about a traffic
sign recognized in the environment of the vehicle 1, gen-
eral information about the environment of vehicle 1, for
instance temperature, a rain rate, information about fur-
ther objects in the environment of vehicle 1, information
about driving style, for instance a lane change, informa-
tion about driving operations, for instance a positive or
negative acceleration of vehicle 1, or any other informa-
tion. By recording such additional information together
with the video data of camera 21, a subsequent analysis

in case of an accident may be enhanced.

According to a further embodiment, video data provided by
camera 21 may be temporarily stored in a cyclic memory
24. In such a cyclic memory 24, each video image provided
by camera 21 may be temporarily stored. If the storage
capacity of cyclic memory 24 has been reached, the oldest
video image may be deleted and replaced by a new video
image provided by camera 21. In such a manner, a prede-
termined number of video images can be stored. Upon trig-
ger detector 22 detects a predefined trigger event, the
content of cyclic memory 24 may be copied to data re-
corder 23 and data recorder 23 may immediately store all

data previously stored in cyclic memory 24. In this way,
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it is possible to record a video data of a situation be-
fore detecting the predefined trigger event by trigger
detector 22.

According to a further embodiment, the format of the
video data recorded by data recorder 23 may be adapted.
For instance, video data may be recorded with a high
frame rate, if vehicle 1 is moving with a high speed. It
may also possible to record the video data with a high
frame rate if an object in the environment of a vehicle 1
is moving with a high speed. In this case it may be in-
teresting to identify many details in the video sequence
based on such a high frame rate. However, such a high
frame rate will cause a large amount of data to be re-
corded by data recorder 23. Thus, the storage capacity of
data recorder 23 will be exceeded in s short period. In
order to enlarge the storage capacity of data recorder
23, the resolution of the video data to be recorded may
be reduced, the compression of the video data to be re-
corded may be enhanced, or grey-scale/black and white

video data may be recorded instead of colour video data.

Alternatively, if vehicle 1 is only moving very slow or
is still standing and/or the external objects in the en-
vironment of vehicle 1 are also moving with low speed or
the objects do not move, data recorder 23 may record
video data with a low frame rate. In this case, video
data may be recorded with a higher resolution, lower com-
pression rate and/or coloured image data are recorded in-

stead of grey-scale or black and white image data.
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In order to adapt the video parameter, e.g. frame rate,
resolution, compression mode or colour mode, data re-
corder 23 may sent a command to camera 21 to adapt the

setting of camera 21 accordingly.

In an alternative embodiment, recording apparatus 2 may
further comprise a video data converter 25 for adapting
the video data of camera 21 accordingly. Video data con-
verter 25 may receive video data provided by camera 21 in
a first format and convert the video data to a second
format. For instance, video data converter 25 may convert
the frame rate of the video data, the resolution of the
video data and/or may compress the received video data.
It may also possible that video data 25 may convert col-
our video images to grey-scale or black and white video

images.

According to a further embodiment, the video format of
the video data to be recorded by data recorder 23 may be
also adapted based on the available further storage ca-
pacity of data recorder 23. For instance, video data may
be recorded in a high video frame rate, a high resolu-
tion, and/or a low compression rate if a huge amount of
Storage capacity is available. If it is detected that the
storage capacity of data recorder 23 becomes lower (e.qg.
the available storage capacity is less than a predeter-
mined threshold wvalue), the frame rate may be reduced,
the resolution may be reduced or the compression may be
enhanced. Further, it may also possible to record grey-
scaled or black and white video images instead of colour
video data if the available storage capacity of data re-

corder 23 is lower than a predetermined threshold.
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According to a still a further embodiment, a priority may
be assigned to each detected trigger event. For example,
a predetermined priority may be assigned to each source
causing a trigger event, and the corresponding priority
may be assigned to a detected trigger event in accordance
with the priority assigned to the regpective trigger
source. For example, a speed higher than a predetermined
threshold value may have a low priority, excessive or
sudden steering or a slipping of vehicle 1 may have a me-
dium priority, and a high negative acceleration may have
a high priority. However, it may also possible to adapt
the priority depending on the value of a trigger source.
For example, if a speed of vehicle 1 exceeds a first
threshold value but is lower than a second threshold
value, a first priority is determined. If the speed is
higher than the second speed, a second priority is deter-

mined.

If a priority is assigned to a detected trigger event,
the data recording can be adapted accordingly. For exam-
ple, the time period or the maximum number of frames can
be set up accordingly. Thus, the data recording may be
carried out for a short time period, if a trigger event
having a low priority is detected, and the data recording
may be carried out for a longer time period, if a trigger

event having a higher priority is detected.

It may also possible to combine priority of a detected
trigger event and available capacity of a recording me-
dium in order to determine whether or not data recording

is performed. For example, if the available storage ca-
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pacity is higher than a first threshold value, data re-
cording is performed only if a trigger event having a
high priority is detected. If the available storage ca-
pacity is higher than the first threshold value, data re-
cording is performed irrespective of the assigned prior-
ity.

Figure 2 illustrates a flowchart of a recording method
according to a further embodiment. In a first step S1,
video data is received from a camera 21. Subsequently, a
predefined trigger event is detected in step S2. Upon de-
tecting the predefined trigger event, this received video
data are recorded in step S3 and in step S4 the trigger
event is verified while recording the video data. If the
verification of the trigger event determines that the
trigger event becomes invalid, the recording of video

data is terminated in step Sb5.

In a particular embodiment, the method may further com-
prise an additional step for converting the received
video data from a first format to a second format, and

the recording step S3 records the converted video data.

Summarizing, the present invention relates to a recording
apparatus and method for recording data, in particular
video data associated with a vehicle. Video data are only
recorded, as long as a predefined trigger event is true.
Upon detecting such a trigger event, the trigger event is
further analysed and the recording of the video data is
immediately stopped when it is detected that the trigger
event is no longer valid. In this way, the recording of
the video data can be limited for reducing the amount of

video data to be stored. According to further embodi-
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ments, the amount of video data to be recorded can be
further minimized by adapting the video frame rate, the
resolution, and compression rate or colour format of the

video data.
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Claims
1. A recording apparatus (2) for recording data associ-

ated with a vehicle (1), comprising:

a camera (21) for providing video data;

a trigger detector (22) for detecting a predefined trig-

ger event; and

a data recorder (23) adapted to start recording video
data provided by said camera (21) upon detecting the pre-
defined trigger event by said trigger detector (22),

wherein said trigger detector (22) verifies the detected
trigger event while recording video data by said data re-
corder (23) and said data recorder (23) stops recording

video data if the detected trigger event becomes invalid.

2. The recording apparatus (2) according to claim 1,
wherein said data recorder (23) is recording video data
for a predetermined time period or said data recorder
(23) is recording a predetermined number of frames when a

trigger event is detected by said trigger detector (22).

3. The recording apparatus (2) according to claim 1 or
2, wherein said data recorder (23) is adapted to record
further data in association with said recorded video

data.
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4, The recording apparatus (2) according to claim 3,
wherein said further data being data related to said de-

tected trigger event.

5. The recording apparatus (2) according to any of
claims 1 to 4, further comprising a cyclic memory (24)
for continuously storing video data provided by said cam-

era (21);

wherein said data recorder (23) being adapted to record
data stored in said cyclic memory (55) upon detecting the

predefined trigger event by said trigger detector (22).

6. The recording apparatus (2) according to any of
claims 1 to 5, wherein said trigger detector (22) being
adapted to detect the predefined trigger event based on

the video data provided by said camera (21).

7. The recording apparatus (2) according to any of
claims 1 to 6 wherein said trigger detector (22) being
adapted to detect a trigger event based on an accelera-
tion, a distance to an object, a speed and/or a driving
style and/or the trigger event is validated by a country

code.

3. The recording apparatus (2) according to any of
claims 1 to 7, wherein said data recorder (23) being
adapted to encrypt the data to be recorded and recording

the encrypted data.

9. The recording apparatus (2) according to any of

claims 1 to 8, further comprising a video data converter
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(25), adapted to convert the video data provided by said
camera (21) from a first format to a second format,
wherein said data recorder (23) recording the video data

in the second format.

10. The recording apparatus (2) according to claim 9,
wherein said video data converter (55) being adapted to
convert a frame rate, resolution, compression and/or col-

our-format of the video data.

11. The recording apparatus (2) according to claim 9 or
10, wherein the video data converter (25) being adapted
to convert the video data depending on an available stor-

age capacity of the data recorder (23).
12. The recording apparatus (2) according to any of
claims 9 to 11, wherein the video data converter (25) be-

ing adapted to convert the video data based on a speed.

13. A vehicle (1) comprising a recoding apparatus (2)

according to any of claims 1 to 12.

14. A recording method for recording data associated

with a vehicle, comprising the steps of:

receiving (S1) video data from a camera (21);

detecting (S2) a predefined trigger event;

recording (S3) the received video data upon detecting the

predefined trigger event;
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verifying (S4) the trigger event while recording the

video data

terminating (S5) the recording of video data if the de-

tected trigger event becomes invalid.

15. The recording method according to claim 14, further
comprising a step of converting the received video data
from a first format to a second format, wherein the re-

coding step (S3) records the converted video data.
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