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METHOD OF STORING ACCIDENT DATA
FOR A VEHICLE

TECHNICAL FIELD

[0001] The present invention generally relates to a method
of' storing accident data for a vehicle, and more particularly, to
amethod of storing accident data for a vehicle, in which when
image data taken by a camera during driving is stored in real
time, a weight value is set according to a measured impulse
value to calculate a priority index and data is stored in a
memory based on the priority index, thereby preventing ini-
tial accident-cause data from being deleted over time.

BACKGROUND ART

[0002] Recently, to acquire data for determining circum-
stances at the time of a vehicle accident and a fault between
parties, research and development on a vehicle black box for
recording driving data such as vehicle speed have been con-
ducted actively. In particular, a vehicle accident data record-
ing apparatus has recently attracted much attention, which
records external circumstances at the time of an accident as
image data by using a camera mounted in the vehicle and uses
pre- and post-accident external image data as well as driving
data, thereby finding out cause of the accident. The accident
of the vehicle means an unexpected event which may cause
damage to a body of the vehicle or of a passenger, including
not only small and large collisions between vehicles but also
collisions between a pedestrian and a vehicle, collusions
between an obstacle and a vehicle, and damage to vehicles
during driving on a road construction zone having a dug road
surface.

[0003] Assuchaconventional vehicle accident data record-
ing apparatus, a vehicle driving recording apparatus and
method is disclosed in Korean Patent Registration No.
0199792. The disclosed vehicle driving recording apparatus
records image data collected by a camera during driving of a
vehicle in a recording/reproduction unit, together with
vehicle speed and time data, in a First In First Out (FIFO)
structure, sensing a collision accident of the vehicle with a
sensor, and stopping a recording operation and at the same
time, holding data being input several minutes before the
accident, thereby allowing recorded data to be used as cor-
roborative facts for the accident.

[0004] However, the conventional vehicle accident data
recording apparatus stores data in an FIFO manner and
deletes the oldest data corresponding to an excess over capac-
ity upon generation of new data, in which way the occurrence
of a traffic accident is recognized and cause of the traffic
accident is analyzed based on only data being stored before
and after the accident.

[0005] As such, the conventional vehicle accident data
recording apparatus determines a point-in-time at which the
accident occurs by merely sensing impulse caused by a col-
lision of the vehicle and analyzes cause of the accident only
with limited data recorded before and after the point-in-time
of the accident. As a result, data associated with initial cause
leading to a large-scale accident, such as a minor collision
between the vehicle and a bicycle, a motorcycle, a vehicle, or
a person, or wheel missing or a slight shock accident, is
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deleted over time, making it difficult to find out initial cause
of'an accident, which is one of important clues for investigat-
ing the accident.

DISCLOSURE OF INVENTION
Technical Problem

[0006] The present invention is conceived to solve the
aforementioned problems of a conventional vehicle accident
data recording method. In other words, an object of the
present invention is to provide a method of storing accident
data for a vehicle, in which when image data taken by a
camera during driving is stored in real time, a weight value is
set according to a measured impulse value to calculate a
priority index and data is stored in a memory based on the
priority index, thereby preventing initial accident-cause data
from being deleted over time.

Technical Solution

[0007] The present invention based on a technical spirit for
achieving the object provides a method of storing accident
data for a vehicle implemented in an apparatus for storing
accident data for a vehicle, the apparatus including a camera
unit, a frame grabber, an accident detecting sensor, a volatile
memory, a non-volatile memory, and a controller. The method
includes acquiring, by the controller, driving data including
image data every predetermined interval, setting a weight
value corresponding to an average impulse value included in
the acquired driving data, and calculating a priority index,
sequentially storing the driving data if a capacity of the vola-
tile memory is not full, and selecting a block having a lowest
priority index from the volatile memory and storing the driv-
ing data in the selected block if the capacity of the volatile
memory is full, determining, by the controller, whether a
timer starts, checking if an impulse value acquired in real time
is greater than a predetermined threshold if the timer does not
start, and starting the timer if the impulse value is greater than
the predetermined threshold, if the timer starts, determining
whether a predetermined amount of time has elapsed from a
point-in-time at which the timer starts, and reading out all
data stored in the volatile memory and storing the read data in
the non-volatile memory as accident-related data if the pre-
determined amount of time has elapsed from the point-in-
time at which the timer starts.

Advantageous Effects

[0008] Inthe method of storing accident data for a vehicle
according to the present invention, when image data taken by
a camera during driving is stored in real time, a weight value
is set according to a measured impulse value to calculate a
priority index and data is stored in a memory based on the
priority index, thereby preventing initial accident-cause data
from being deleted over time and judging liability for the
accident through clearly investigation of driving circum-
stances at the time of the accident.

[0009] Moreover, according to the present invention, a
point-in-time at which the accident occurs can be more accu-
rately detected, thereby providing accident-related data for
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coping with various accident circumstances including a
minor collision or a collision with a pedestrian.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG.11isablock diagram of an apparatus for storing
accident data for a vehicle, to which the present invention is
applied;

[0011] FIG. 2 is a flowchart illustrating a volatile memory
management process according to the present invention;
[0012] FIG.3isagraphof impulse values obtained ina data
interval stored in a single memory block according to an
embodiment of the present invention;

[0013] FIG. 4 illustrates volatile memory blocks stored in
accordance with priority indices according to an embodiment
of the present invention;

[0014] FIG.5is a flowchart illustrating a method of storing
accident data for a vehicle, to which the volatile memory
management process illustrated in FIG. 2 is applied; and
[0015] FIG. 6 illustrates a non-volatile memory in which
data is stored by using the method of storing accident data for
a vehicle according to an embodiment of the present inven-
tion.

EXPLANATION OF REFERENCE NUMERALS
FOR MAIN PORTIONS IN DRAWINGS

[0016] 110: Camera unit
[0017] 120: Frame grabber
[0018] 130: Accident detecting sensor
[0019] 140: Controller
[0020] 150: Volatile memory
[0021] 160: Non-volatile memory
BEST MODE FOR CARRYING OUT THE
INVENTION
[0022] Hereinafter, a preferred embodiment of the present

invention will be described in detail with reference to the
accompanying drawings.

[0023] FIG.1isablock diagram of an apparatus for storing
accident data for a vehicle, to which the present invention is
applied.

[0024] The apparatus to which the present invention is
applied includes a camera unit 110 which is an image taking
means, a frame grabber 120 which obtains digital image data
from an image taken by the camera unit 110, an accident
detecting sensor 130 which detects a shock of a vehicle and
outputs the detection result while being mounted in place in
the vehicle, a volatile memory 150 which temporarily stores
data, a non-volatile memory 160 which stores accident-re-
lated data in case of the occurrence of an accident, and a
controller 140 which controls each component and processes
input signals, including an image signal, to store driving data
in the volatile memory 150 and the non-volatile memory 160.
[0025] The camera unit 110, being at least one camera
comprised of a Complementary Metal Oxide Semiconductor
(CMOS) or Charge Coupled Device (CCD) image sensor or
an InfraRed (IR) camera, is mounted in place in a vehicle in
order to take an image. The camera unit 110 is mounted
preferably on a front windshield glass of the vehicle, and
more preferably on an upper portion or a lower portion of the
front windshield glass of the vehicle in order not to obstruct a
driver’s field of vision. The camera unit 110 may also be
provided in the rear side of the vehicle or at both lateral sides
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of the vehicle as well as the front side of the vehicle in order
to take an external image from an individual direction.
[0026] The frame grabber 120 inputs therein an analog
image signal taken by the camera unit 110 and converts the
input analog image signal into a digital image signal having
preset frame-per-second and resolution. The output digital
image signal may have a frame-per-second and a resolution
that allow analysis of accident circumstances, and preferably
a frame-per-second of 7 ?10 and a resolution of 320x240
pixels.

[0027] The accident detecting sensor 130 detects impulse
generated by driving of a vehicle and converts the detected
impulse into an electric signal. The accident detecting sensor
130 uses a semiconductor device capable of measuring an
impulse value from all directions of a three-dimensional
space, such as an acceleration sensor. The impulse value is
calculated as a maximum change of acceleration per unit
time.

[0028] The volatile memory 150 stores various data, trans-
mitted by the controller 140, by a predetermined amount. In
the present invention, the stored data may include image data,
an impulse value, a weight value, a priority index, a position
of'an accident obtained by using a Global Positioning System
(GPS), and time data such as an estimated point-in-time at
which the accident occurs (at which a shock is detected) and
each data collecting or storing point-in-time.

[0029] The volatile memory 150 stores the data on the basis
of'a priority index calculated by the controller 140, and oper-
ates in such a way that data having a lowest priority index is
deleted for an excess over the capacity caused by storage of
new data. However, in the event of the occurrence of an
accident, a specific amount of data recorded before and after
a point-in-time at which the accident occurs should not be
deleted. Thus, the volatile memory 150 performs tag record-
ing or includes a separate storing region for accident-related
data in order to safely hold the accident-related data.

[0030] Atthetime of the accident, the non-volatile memory
160 reads out all the data stored in the volatile memory 150
according to a command of the controller 140 and perma-
nently stores the read data in order to provide material for
later analyzing a cause of the accident.

[0031] A Universal Serial Bus (USB) output terminal (not
shown) may be connected to the non-volatile memory 160 in
order to allow driving data recorded before and after the
point-in-time at which the accident occurs, the driving data
being stored in the non-volatile memory 160, to be repro-
duced on a Personal Computer (PC) after the occurrence of
the accident. In other words, the USB output terminal and the
PC are connected through a USB cable and an accident data
reproduction program installed in the PC is executed to repro-
duce image data and driving data recorded before and after
the point-in-time at which the accident occurs, the image data
and the driving data being stored in a data storage means,
thereby allowing close analysis of a cause of the accident.
[0032] Thecontroller 140 controls components of the appa-
ratus for storing accident data for a vehicle. If the impulse
value being output from the accident detecting sensor 130
exceeds a predetermined threshold, the controller 140 deter-
mines that an accident occurs and reads out all data stored in
the volatile memory 150 to permanently store the read data in
the non-volatile memory 160.

[0033] The controller 140 also calculates a priority index
by applying a weight value to acquired data according to the
impulse value and manages the volatile memory 150 on the
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basis of the calculated priority index. Hereinafter, a volatile
memory management process on the basis of the priority
index will be described in detail with reference to FIG. 2.
[0034] FIG.2isaflowchartillustrating the volatile memory
management process according to the present invention.
[0035] First, in operation S212, the controller 140 acquires
driving data by sampling, every predetermined interval,
image data acquired by the camera unit 110 and the frame
grabber 120 and vehicle accident-related signals such as an
impulse value, a vehicle speed, time, etc., acquired by the
accident detecting sensor 130. In the present invention, it is
assumed that the predetermined interval is set to 1 second,
there are 20 volatile memory blocks, and a data interval stored
in a single memory block is 20 seconds.

[0036] In operation S214, a priority index is calculated
based on a weight value being set with respect to a corre-
sponding range of the impulse value included in the acquired
driving data. The weight value is a constant value which is set
based on an average of impulse values acquired in a data
interval stored in a single memory block, and the priority
index is calculated by multiplying the average of the impulse
values by the weight value. Examples of weight values being
set based on impulse values are shown in the following table.

TABLE
Impulse value Weight value
Below 0.10 G 0
More than 0.01 G-Below 0.15 G 1
More than 0.15 G-Below 0.20 G 2
More than 0.20 G-Below 0.25 G 3
More than 0.25 G-Below 0.30 G 4
More than 0.30 G-Below 0.35 G 5
More than 0.35 G-Below 0.40 G 6

More than 0.40 G-Below 0.45 G 7
More than 0.45 G Threshold region

[0037] For example, if an average of impulse values
acquired in a data interval stored in a single memory block is
below 0.10 G, a weight value is set to 0. A weight value is set
to 1 for an average of more than 0.01 G ? below 0.15 G, and
a weight value is set to 2 for an average of more than 0.15 G
? below 0.2 G. A priority index is calculated by multiplying
the set weight value by the average of impulse values acquired
in a data interval stored in a corresponding memory block.
Referring to FIG. 3, impulse values with respectto x, y, and z
axes, generated for 20 seconds, which is a data interval stored
in a single memory block, are summed up and the summation
result is divided by a product of time and the number of axes
(20 secondsx3 axes=60), thereby obtaining an average
impulse value of about 0.12 G. Thus, a weight value is set to
1 according to Table 1, and a priority index is 0.12 by multi-
plying the average impulse value of 0.12 G by the weight
value of 1.

[0038] Next, it is determined whether the capacity of the
volatile memory 150 is full in operation S216, and if the
volatile memory 150 is not full, data and a priority index are
sequentially stored in the memory in operation S218. How-
ever, if the capacity of the volatile memory 150 is full, a
priority index for each memory block is checked to select a
memory block having a lowest priority index and the data and
the priority index are stored in the selected memory block in
operation S226.

[0039] However, in case of the occurrence of an accident, a
specific amount of data recorded before and after the point-
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in-time at which the accident occurs should not be deleted.
Thus, a memory block which stores data before a predeter-
mined time from the current point-in-time, and a memory
block which stores data recorded after the point-in-time at
which the accident occurs are set as protection regions to
exclude the memory blocks from a memory overwrite region,
thereby allowing the specific amount of data recorded before
and after the point-in-time at which the accident occurs to be
safely held regardless of the priority index in operations S222
? 8224.

[0040] For example, when the average impulse value
included in the acquired driving data is 0.12 G and the weight
value is set to 1, based on which the priority index is calcu-
lated as 0.12, as illustrated in FIG. 3, and when the capacity of
avolatile memory block s full, the controller 140 selects a Sth
memory block having a lowest priority index as illustrated in
FIG. 4. Next, the controller 140 checks if the Sth memory
block is a protection region recorded before the predeter-
mined time from the current point-in-time or a protection
region storing driving data recorded after the point-in-time at
which the accident occurs. If the 5th memory block is not
either protection region, the controller 140 stores the acquired
driving data in the Sth memory block.

[0041] Thus, memory blocks are managed based on their
priority indices in such a way that a memory block having a
lowest priority index is deleted first if the capacity of the
volatile memory 150 is full, thereby preventing important
data corresponding to an initial cause of an accident from
being deleted. Alternatively, the volatile memory 150 may be
managed by calculating a priority index only with an impulse
value working in a forward/backward direction or a right/left
direction, acquired with respect to 2 axes or 1 axis.

[0042] FIG. 5 is a flowchart illustrating a method of storing
accident data for a vehicle, to which the volatile memory
management process illustrated in FIG. 2 is applied.

[0043] First, the controller 140 acquires driving data by
sampling, every predetermined interval, image data acquired
by the camera unit 110 and the frame grabber 120 and vehicle
accident-related signals such as an impulse value, a vehicle
speed, time, etc., acquired by the accident detecting sensor
130 in operation S312. The controller 140 sets a weight value
according to an average impulse value included in the
acquired driving data to calculate a priority index in operation
S314, and stores data in the volatile memory 150 based on the
calculated priority index in operation S316. As mentioned
above, a method for storing the data on the basis of the
calculated priority index is implemented in such a way that
the driving data is sequentially stored if the capacity of the
volatile memory 150 is not full, and a volatile memory block
having a lowest priority index is selected to store the data if
the capacity of the volatile memory 150 is full.

[0044] The controller 140 checks if a timer starts in order to
determine whether the current point-in-time follows the
occurrence of the accident in operation S318. Herein, the
timer starts in a timer driving stage to be described later.
[0045] Ifthe current point-in-time precedes the occurrence
of the accident where the timer does not start, the controller
140 checks if an impulse value is greater than a pre-deter-
mined threshold in order to determine whether the accident
occurs in operation S320. If the impulse value is greater than
the predetermined threshold, the controller 140 determines
that the accident occurs and starts the timer in operation S322
and returns to operation S312 to acquire driving data.
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[0046] If the current point-in-time follows the occurrence
of the accident where the timer starts, the controller 140
determines whether a specific amount of time has elapsed
from a point-in-time at which the accident occurs in operation
S324. If the specific amount of time has not yet elapsed, the
controller 140 goes back to operation S312 to acquire driving
data. In contrast thereto, if the specific amount of time has
elapsed, the controller 140 reads out all image data and driv-
ing data stored in the volatile memory 150 to store the read
data in the non-volatile memory 160 as accident-related data
in operation S326, thereby completing the entire signal pro-
cessing procedure.

[0047] FIG. 6 illustrates the non-volatile memory 160 in
which data is stored by using the method of storing accident
data for a vehicle according to an embodiment of the present
invention.

[0048] For example, it is assumed that a vehicle deviates to
the opposite lane by sliding due to a foreign substance on the
road during traveling and thus collides with a vehicle
approaching from the opposite direction on the same lane. If
an impulse value of the vehicle sliding due to the foreign
substance is 0.40 G which is below a threshold, and the
amount of time elapsed from a point-in-time at which this
accident occurs exceeds a predetermined time stored in the
memory, accident-related data stored in the non-volatile
memory 160 using a conventional FIFO manner corresponds
to only data recorded before and after the point-in-time at
which the collision with the approaching vehicle occurs.
[0049] However, although the impulse value at a point-in-
time at which the vehicle slides due to the foreign substance
does not exceed the threshold, it is certainly greater than an
impulse value acquired during normal traveling. Therefore, in
the non-volatile memory 160 based on a priority index
according to the present invention, a weight value set by an
impulse value and a priority index calculated based on the
weight value and the impulse value are relatively high.
[0050] Accordingly, as illustrated in FIG. 6, data regarding
trivial causes of the accident, i.e., sliding due to the foreign
substance and deviation to the opposite lane, remains without
being deleted over time, thereby making it easy to analyze an
initial cause of a large-scale accident and to determine cir-
cumstances at the time of the accident and a fault between
parties.

[0051] The present invention is not limited by the foregoing
embodiment and the attached drawings, and it will be appar-
ent to those of ordinary skill in the art that various substitu-
tions, alterations, and/or modifications may be made to the
disclosed embodiment without departing from the spirit and
scope of the present invention.

INDUSTRIAL APPLICABILITY

[0052] By actually using the method according to the
present invention, it is possible to reduce confliction regard-
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ing liability for a vehicle accident by clearly investigating a
point-in-time at which the accident occurs and driving cir-
cumstances at the time of the accident, and also to provide
objective data regarding various accidents including a minor
collision or a collision with a pedestrian.

1. A method of storing accident data for a vehicle imple-
mented in an apparatus for storing accident data for a vehicle,
the apparatus including a camera unit, a frame grabber, an
accident detecting sensor, a volatile memory, a non-volatile
memory, and a controller, the method comprising:

acquiring, by the controller, driving data including image

data every pre-determined interval;

setting a weight value corresponding to an average impulse

value included in the acquired driving data, and calcu-
lating a priority index;

sequentially storing the driving data if a capacity of the

volatile memory is not full, and selecting a block having
a lowest priority index from the volatile memory and
storing the driving data in the selected block if the capac-
ity of the volatile memory is full;

determining, by the controller, whether a timer starts,

checking if an impulse value acquired in real time is
greater than a predetermined threshold if the timer does
not start, and starting the timer if the impulse value is
greater than the pre-determined threshold;

if the timer starts, determining whether a predetermined

amount of time has elapsed from a point-in-time at
which the timer starts; and

reading out all data stored in the volatile memory and

storing the read data in the non-volatile memory as acci-
dent-related data if the predetermined amount of time
has elapsed from the point-in-time at which the timer
starts.

2. The method of claim 1, wherein the average impulse
value is an average of impulse values acquired in a data
interval stored in a single memory block with respect to at
least one 1 axis.

3. The method of claim 1, wherein the priority index is
calculated by multiplying the average impulse value by the
weight value being set corresponding to the average impulse
value.

4. The method of claim 1, wherein the selecting of the
block having the lowest priority index and the storing of the
driving data in the selected block comprises:

setting a memory block which stores data recorded before

a specific amount of time from a current point-in-time
and a memory block which stores data recorded after a
point-in-time at which the accident occurs as a memory
overwrite region, thereby allowing a specific amount of
datarecorded before and after the point-in-time at which
the accident occurs to be safely held regardless of the
priority index.





