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(54) DEVICE AND METHOD FOR DETECTING COLLISION

(57) A collision detection device includes a collision
detection unit and first, second, and third acceleration
sensors which are installed at different positions of the
object whose collision is to be detected. The collision
detection unit calculates predicted acceleration of the
third acceleration sensor based on measurement infor-

mation obtained by the first acceleration sensor and the
second acceleration sensor, compares the predicted ac-
celeration with a measured acceleration measured by
the third acceleration sensor, and detects whether a
shape of the object has been deformed or not.
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Description

[Technical Field]

[0001] This application claims the benefit of priority of
Korean Patent Applications No. 10-2011-0116749 filed
on November 10, 2011, and 10-2012-0062295 filed on
Jun 11, 2012 and, all of which is incorporated by refer-
ence in its entirety herein.
[0002] The present invention relates to a device and
method for detecting collision and, more particularly, to
a device and method for detecting collision using a plu-
rality of acceleration sensors.

[Background]

[0003] In various fields, such as electronic products,
vehicles and the parts of vehicles, vessels, pieces of
equipment of factories, and buildings themselves which
are sensitive to collision, it is essential to detect whether
collision has been generated or not in the object of each
field in terms of the production and maintenance and re-
pair of the object.
[0004] To this end, various methods of detecting
whether collision has been generated or not have been
devised and used. A representative example of the meth-
ods includes a collision detection method and device us-
ing an acceleration sensor.
[0005] As one example of collision detection methods
and devicees using an acceleration sensor, Korean Pat-
ent No. 1056238 entitled ’Battery Pack’ discloses a bat-
tery pack for detecting collision applied thereto by using
an acceleration sensor embedded in the battery pack.
[0006] A conventional collision detection method and
device using an acceleration sensor, such as that dis-
closed in Korean Patent No. 1056238, however, is prob-
lematic in that they may detect only whether collision has
been generated or not by measuring acceleration of a
specific level or higher through the acceleration sensor,
but cannot detect a position where the collision has been
generated or the deformation of an outward shape re-
sulting from the collision.

[Detailed Description]

[Technical Problem]

[0007] The present invention provides a device and
method for detecting collision which are capable of de-
tecting whether collision has been generated or not and
also detecting a position where the collision has been
generated, the amount of the collision, and whether or
not an outward shape has been deformed owing to the
collision.

[Technical Solution]

[0008] According to an embodiment of the present in-

vention, a device for collision detection includes first, sec-
ond, and third acceleration sensors installed at different
positions of an object whose collision is to be detected,
and a collision detection unit configured to calculate pre-
dicted acceleration of the third acceleration sensor based
on measurement information measured by the first ac-
celeration sensor and the second acceleration sensor,
and detect whether a shape of the object has been de-
formed or not by comparing the predicted acceleration
with a measured acceleration measured by the third ac-
celeration sensor.
[0009] The collision detection unit may be configured
to detect that the shape of the object has been deformed
if a difference between the predicted acceleration and
the measured acceleration is out of a predetermined
range.
[0010] The collision detection unit may include a colli-
sion information storage unit configured to store informa-
tion regarding at least one of a position where the third
acceleration sensor is installed, the measurement infor-
mation measured by the first acceleration sensor and the
second acceleration sensor, the predicted acceleration,
and the measured acceleration when the shape of the
object is determined as deformed.
[0011] The collision detection unit may include a posi-
tion information storage unit configured to store position
information including vector information about a distance
between the first, the second and the third acceleration
sensors and directions of the first, the second, and the
third acceleration sensors.
[0012] The collision detection unit may be configured
to calculate the predicted acceleration of the third accel-
eration sensor based on the position information and the
measurement information measured by the first acceler-
ation sensor and the second acceleration sensor.
[0013] The plurality of acceleration sensors may meas-
ure 3-axis accelerations which are perpendicular to each
other.
[0014] The collision detection unit may be configured
to calculate an amount of collision at a position where
the third acceleration sensor is installed using a differ-
ence between the predicted acceleration and the meas-
ured acceleration.
[0015] According to another embodiment of the
present invention, a method for collision detection in-
cludes measuring a first acceleration at a first position of
an object whose collision is to be detected, measuring a
second acceleration at a second position of the object,
calculating a predicted acceleration at a third position of
the object based on the first acceleration and the second
acceleration, measuring a third acceleration at the third
position of the object, and detecting whether a shape of
the object has been deformed or not by comparing the
predicted acceleration with the third acceleration.
[0016] The shape of the object may be detected as
deformed if a difference between the predicted acceler-
ation and the third acceleration is out of a predetermined
range.
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[0017] The predicted acceleration may be calculated
based on the first acceleration, the second acceleration
and position information about the first position and the
second position.
[0018] The first, the second and the third acceleration
may include 3-axis accelerations which are perpendicu-
lar to each other.
[0019] The method may further include storing collision
information regarding at least one of the third position,
the first acceleration, the second acceleration, the pre-
dicted acceleration, and the third acceleration when the
shape of the object is detected as deformed.
[0020] The method may further include displaying the
collision information together with a collision detection
signal informing the detection of collision when the shape
of the object is detected as deformed.
[0021] The method may further include calculating an
amount of collision at the third position by using a differ-
ence between the predicted acceleration and the third
acceleration.
[0022] According to another embodiment of the
present invention, a method for collision detection in-
cludes measuring a plurality of accelerations at a plurality
of positions through a plurality of acceleration sensors,
calculating a predicted acceleration at a detection posi-
tion by using at least two of the plurality of accelerations,
and determining that deformation occurs at the detection
position if a difference between the predicted accelera-
tion and the acceleration at the detection position is out
of a predetermined range.
[0023] The plurality of accelerations may include 3-ax-
is accelerations which are perpendicular to each other.
[0024] The method may further include displaying a
collision detection signal informing the detection of colli-
sion when deformation occurs at the detection position.
[0025] The method may further include displaying col-
lision information regarding at least one of the detection
position, the predicted acceleration, and the acceleration
at the detection position when deformation occurs at the
detection position.
[0026] The method may further include calculating an
amount of collision at the detection position using a dif-
ference between the predicted acceleration and the ac-
celeration at the detection position.
[0027] According to another embodiment of the
present invention, a device for collision detection, the de-
vice comprising a plurality of acceleration sensors in-
stalled at different positions of an object whose collision
is to be detected, and a collision detection unit configured
to detect whether a shape of the object has been de-
formed or not by using the plurality of acceleration sen-
sors.
[0028] The collision detection unit may include a cal-
culation unit configured to calculate a predicted acceler-
ation at a detection position based on acceleration infor-
mation measured by at least two of the plurality of accel-
eration sensors except an acceleration sensor installed
at the detection position, and a determination unit con-

figured to compare the predicted acceleration with an
acceleration measured by the acceleration sensor at the
detection position and determine that deformation occurs
at the detection position if a difference between the pre-
dicted acceleration and the acceleration at the detection
position is out of a predetermined range.
[0029] The collision detection unit may include a posi-
tion information storage unit configured to store position
information including vector information about a distance
between the plurality of acceleration sensors and direc-
tions of the plurality of acceleration sensors.
[0030] The calculation unit may calculate the predicted
acceleration based on the position information and the
acceleration information.
[0031] The plurality of acceleration sensors may meas-
ure 3-axis accelerations which are perpendicular to each
other.
[0032] The collision detection unit may include a colli-
sion information storage unit configured to store informa-
tion regarding at least one of at the detection position,
the predicted acceleration, and the measured accelera-
tion when the shape of the object is determined as de-
formed.
[0033] The determination unit may be configured to de-
termine that the collision occurs at a position where a
measure acceleration is greater than a predetermined
threshold

[Advantageous Effects]

[0034] The device and method for detecting collision
according to the present invention can detect whether
collision has been generated or not and also detect a
position where the collision has been generated, the
amount of the collision, and whether or not an outward
shape has been deformed owing to the collision.

[Description of Drawings]

[0035]

FIG. 1 is a diagram showing an example in which a
collision detection device according to an embodi-
ment of the present invention is installed.
FIG. 2 is a block diagram of the collision detection
device according to the embodiment of the present
invention.
FIG. 3 is a diagram illustrating a method of predicting
the acceleration of a third acceleration sensor by us-
ing a first acceleration sensor and a second accel-
eration sensor.
FIG. 4 is a flowchart illustrating a collision detection
method according to an embodiment of the present
invention.
FIG. 5 shows a vehicle to which the embodiment of
the present invention is applied.
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[Mode for Invention]

[0036] FIG. 1 is a diagram showing an example in
which a collision detection device according to an em-
bodiment of the present invention is installed.
[0037] As shown in FIG. 1, the collision detection de-
vice 100 according to the embodiment of the present in-
vention includes a plurality of acceleration sensors 111
to 118 installed at different positions.
[0038] A 3-axis acceleration sensor for measuring the
accelerations of 3-axis directions vertical to each other
may be used as each of the acceleration sensors 111 to
118.
[0039] In the present embodiment, the plurality of ac-
celeration sensors 111 to 118 is illustrated as being in-
stalled at the respective corners of the object whose col-
lision will be detected 10. This is because the vertex parts
of the object whose collision will be detected 10 are most
easily deformed when collision is applied to the object
whose collision will be detected 10.
[0040] However, the positions of the acceleration sen-
sors and the number of acceleration sensors may be
changed in various manners, if necessary. For example,
the acceleration sensors may be installed inside and/or
outside the object whose collision will be detected 10, or
the acceleration sensors may be installed at the respec-
tive faces of the object whose collision will be detected
10. Three or more acceleration sensors may be disposed
at different positions of the object whose collision will be
detected 10.
[0041] FIG. 2 is a block diagram of the collision detec-
tion device according to the embodiment of the present
invention.
[0042] As shown in FIG. 2, the collision detection de-
vice 100 according to the present embodiment includes
a sensor unit 110 and a collision detection unit 120.
[0043] The sensor unit 110 includes a plurality of ac-
celeration sensors 111 to 114 installed in the object
whose collision will be detected 10.
[0044] The collision detection unit 120 may include a
position information storage unit 121, a calculation unit
122, a determination unit 123, and a collision information
storage unit 124.
[0045] The position information storage unit 121 may
store pieces of information about the positions of the plu-
rality of acceleration sensors 111 to 114, including vector
information about the distance between the plurality of
acceleration sensors 111 to 114 and a direction angle of
each of the plurality of acceleration sensors 111 to 114
and/or coordinate information about coordinates at which
each of the plurality of acceleration sensors 111 to 114
is installed.
[0046] The calculation unit 122 may receive informa-
tion about the acceleration of each position from the plu-
rality of acceleration sensors 111 to 114 and calculate
predicted acceleration at a specific point based on the
received information. Here, the calculation unit 122 may
receive information about the positions of the plurality of

acceleration sensors 111 to 114 from the position infor-
mation storage unit 121 and use the received information
to calculate the predicted acceleration at the specific
point.
[0047] For example, the calculation unit 122 may cal-
culate predicted acceleration at a point where, for exam-
ple, the third acceleration sensor 113, that is, the object
whose possible collision will be detected, is placed on
the basis of pieces of acceleration information measured
by, for example, the first acceleration sensor 111 and the
second acceleration sensor 112.
[0048] That is, the calculation unit 122 receives the
pieces of acceleration information measured by the first
acceleration sensor 111 and the second acceleration
sensor 112, respectively, from the sensor unit 110 and
also receives pieces of information about the respective
positions of the first acceleration sensor 111, the second
acceleration sensor 112, and the third acceleration sen-
sor 113 from the position information storage unit 121.
[0049] Furthermore, predicted acceleration at a point
where the third acceleration sensor 113, that is, the object
whose possible collision will be detected, is placed may
be calculated by using a method, such as triangulation,
on the basis of the pieces of information.
[0050] In some embodiments, the calculation unit 122
may receive pieces of acceleration information, meas-
ured by, for example, two or more of the plurality of ac-
celeration sensors 111 to 114, from the sensor unit 110,
receive pieces of information about the positions of the
two or more acceleration sensors from the position infor-
mation storage unit 121, and calculate predicted accel-
eration at a point where the third acceleration sensor 113,
that is, the object whose possible collision will be detect-
ed, is placed on the basis of the pieces of acceleration
information and the pieces of position information.
[0051] The determination unit 123 receives information
about the predicted acceleration of the third acceleration
sensor 113 from the calculation unit 122 and receives
information about measurement acceleration, measured
by the third acceleration sensor 113, from the sensor unit
110. Furthermore, the determination unit 123 may com-
pare the predicted acceleration of the third acceleration
sensor 113 with the measurement acceleration of the
third acceleration sensor 113. If, as a result of the com-
parison, a difference between the predicted acceleration
and the measurement acceleration is out of a specific
reference, for example, a range of 5%, the determination
unit 123 may determine that collision has been generated
and an outward shape has been deformed at the point
where the third acceleration sensor 113 is installed.
[0052] Furthermore, the determination unit 123 may
determine that collision has been generated at the point
where the third acceleration sensor 113 is installed and
that an outward shape has been deformed even when
the measurement acceleration measured by the third ac-
celeration sensor 113 and received from the sensor unit
110 or the predicted acceleration of the third acceleration
sensor 113 measured by the calculation unit 122 exceeds
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preset reference acceleration (e.g., 5G).
[0053] The collision detection unit 120 may further in-
clude a collision amount calculation unit (not shown) for
calculating the amount of collision applied to the third
acceleration sensor 113 by using a difference between
the predicted acceleration and the measurement accel-
eration of the third acceleration sensor 113.
[0054] Here, positions where the first acceleration sen-
sor 111 and/or the second acceleration sensor 112 are
installed may be deformed by collision, and thus there
may be a difference between the predicted acceleration
and the measurement acceleration of the third acceler-
ation sensor 113. In this case, a point where an outward
shape has been deformed and a point where the outward
shape has not been deformed may be distinguished from
each other by calculation according to various combina-
tions of the plurality of acceleration sensors 111 to 114.
[0055] If the determination unit 123 determines that an
outward shape at the point where the third acceleration
sensor 113 is installed has been deformed through the
above-described calculation and determination process-
es, collision information including pieces of information,
such as information about the position where the third
acceleration sensor 113 is installed, the pieces of accel-
eration information measured by the first acceleration
sensor 111, the second acceleration sensor 112, and the
third acceleration sensor 113, the predicted acceleration
measured by the calculation unit 122, and the amount of
collision applied to the third acceleration sensor 113, may
be stored in the collision information storage unit 124.
[0056] The collision information stored in the collision
information storage unit 124 may be provided to the user
of the object whose collision will be detected 10 along
with a collision detection signal informing that the collision
has been generated in the object whose collision will be
detected 10.
[0057] A method and device for predicting the accel-
eration of the third acceleration sensor 113 by using the
first acceleration sensor 111 and the second acceleration
sensor 112 are described below.
[0058] There are various methods of calculating accel-
eration at a specific point on the basis of pieces of accel-
eration information and position information at different
positions. The following method is only one of the various
methods, and the scope of the present invention is not
limited to the exemplary method.
[0059] FIG. 3 is a diagram illustrating the method of
predicting the acceleration of the third acceleration sen-
sor 113 by using the first acceleration sensor 111 and
the second acceleration sensor 112.
[0060] As shown in FIG. 3, the first acceleration sensor
111 measures the acceleration of a vehicle PA and the
acceleration of gravity gA at a specific position, and a first
composite acceleration vector aA, that is, the sum of the
acceleration of a vehicle PA and the acceleration of grav-
ity gA, is calculated.
[0061] Furthermore, the second acceleration sensor
112 measures the acceleration of a vehicle PB and the

acceleration of gravity gB at a specific position, and a
second composite acceleration vector aB, that is, the sum
of the acceleration of a vehicle PB and the acceleration
of gravity gB, is calculated.
[0062] An intersection point P of a straight line L1 or-
thogonal to the first composite acceleration vector aA in
the first acceleration sensor 111 and a straight line L2
orthogonal to the second composite acceleration vector
aB in the second acceleration sensor 112 may be calcu-
lated on the basis of the first composite acceleration vec-
tor aA at the position where the first acceleration sensor
111 is installed, the second composite acceleration vec-
tor aB at the position where the second acceleration sen-
sor 112 is installed, and pieces of information about the
positions of the first acceleration sensor 111 and the sec-
ond acceleration sensor 112 (including coordinates for
the position of each of the first and second acceleration
sensors 111 and 112 and/or the distance between the
first and second acceleration sensors 111 and 112, and
the direction angle of each of the first and second accel-
eration sensors 111 and 112).
[0063] Furthermore, a prediction acceleration vector
aC in the third acceleration sensor 113 vertical to a
straight line L3 that connects the intersection point P and
the third acceleration sensor 113 together may be calcu-
lated on the basis of the information about the position
of the third acceleration sensor 113.
[0064] Meanwhile, the third acceleration sensor 113
measures the acceleration of a vehicle PC and the ac-
celeration of gravity gC in a specific position, and a third
composite acceleration vector aC’, that is, the sum of the
acceleration of a vehicle PC and the acceleration of grav-
ity gC, is calculated.
[0065] Furthermore, the third composite acceleration
vector aC’ is compared with the prediction acceleration
vector aC. If, as a result of the comparison, a difference
between the third composite acceleration vector aC’ and
the prediction acceleration vector aC is out of a specific
error range, it may be determined that collision has been
generated in the object whose collision will be detected
10 and thus an outward shape has been deformed.
[0066] The collision detection device 100 may be ap-
plied to various targets, such as buildings, vehicles, and
vessels and may be used in a collision test in a vehicle.
The collision detection device 100 may be installed in the
parts of a vehicle, a vessel, and a factory in order to detect
whether collision has been applied to the parts or not
and/or whether an outward shape has been deformed or
not. In case of a battery pack indispensable for the recent
electric vehicle, if an outward shape of the battery pack
is damaged by collision, the function of the battery pack
may be deteriorated or lost. In this case, the collision
detection device 100 may be used to detect whether or
not collision has been applied to the battery pack or
whether or not the battery pack has been broken.
[0067] FIG. 4 is a flowchart illustrating the collision de-
tection method according to an embodiment of the
present invention.
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[0068] As shown in FIG. 4, the collision detection meth-
od according to the embodiment of the present invention
includes measuring acceleration information at step S11,
calculating predicted acceleration at a detection position
at step S12, determining whether collision has been gen-
erated or not and/or whether an outward shape has been
deformed or not at the detection position at step S13,
storing collision information at step S14, and displaying
collision detection information at step S 15.
[0069] At step S11 of measuring the acceleration in-
formation, the plurality of acceleration sensors installed
at different positions may measure accelerations at re-
spective positions where the acceleration sensors are
installed. A 3-axis acceleration sensor for measuring the
accelerations of 3-axis directions vertical to each other
may be used as the acceleration sensor.
[0070] At step S12 of calculating predicted accelera-
tion at the detection position, the predicted acceleration
at the detection position may be calculated on the basis
of the pieces of information the accelerations measured
by the plurality of acceleration sensors and pieces of in-
formation about the positions of the plurality of acceler-
ation sensors.
[0071] The pieces of information about the position of
the plurality of acceleration sensors may mean vector
information about the distance between the plurality of
acceleration sensors and a direction angle of each of the
plurality of acceleration sensors and/or coordinate infor-
mation about coordinates at which each of the plurality
of acceleration sensors is installed.
[0072] For example, the predicted acceleration of the
third acceleration sensor 113 placed at the detection po-
sition may be calculated on the basis of pieces of infor-
mation about accelerations measured by, for example,
the first acceleration sensor 111 and the second accel-
eration sensor 112.
[0073] That is, the predicted acceleration of the third
acceleration sensor 113 may be calculated by using a
method, such as triangulation, on the basis of the pieces
of information about the accelerations measured by the
first acceleration sensor 111 and the second acceleration
sensor 112 and the pieces of information about the po-
sitions of the first acceleration sensor 111, the second
acceleration sensor 112, and the third acceleration sen-
sor 113.
[0074] In some embodiments, the predicted accelera-
tion of the third acceleration sensor 113 may be calcu-
lated on the basis of pieces of information about accel-
erations measured by two or more of the plurality of ac-
celeration sensors and pieces of information about the
positions of the two or more acceleration sensors.
[0075] At step S13 of determining whether collision has
been generated or not and/or whether an outward shape
has been deformed or not at the detection position, the
predicted acceleration calculated at step S12 of calcu-
lating the predicted acceleration of the detection position
is compared with measurement acceleration measured
by the third acceleration sensor 113 installed at the de-

tection position at step S11 of measuring the acceleration
information at the detection position.
[0076] If, as a result of the comparison, a difference
between the predicted acceleration and the measure-
ment acceleration is out of a specific reference, for ex-
ample, a range of 5%, it may be determined that collision
has been generated and an outward shape has been
deformed at the point where the third acceleration sensor
113 is installed.
[0077] It may also be determined that collision has
been generated and an outward shape has been de-
formed at the point where the third acceleration sensor
113 is installed when the measurement acceleration or
the predicted acceleration exceeds preset reference ac-
celeration (e.g., 5G).
[0078] Meanwhile, an operation on the amount of col-
lision applied to the third acceleration sensor 113 may
be further performed on the basis of a difference between
the predicted acceleration and the measurement accel-
eration.
[0079] Here, points where the first acceleration sensor
111 and/or the second acceleration sensor 112 are in-
stalled may be deformed by collision, and thus there may
be a difference between the predicted acceleration and
the measurement acceleration of the third acceleration
sensor 113. In this case, a point where an outward shape
has been deformed and a point where the outward shape
has not been deformed may be distinguished from each
other by calculation according to various combinations
of the plurality of acceleration sensors 111 to 114 in order
to precisely detect a point where collision has been gen-
erated and/or an outward shape has been deformed.
[0080] At step S 14 of storing collision information, if it
is determined that collision has been generated and an
outward shape has been deformed at step S13 of deter-
mining whether collision has been generated or not
and/or whether an outward shape has been deformed or
not at the detection position, collision information includ-
ing pieces of information, such as information about the
position where the third acceleration sensor 113 is in-
stalled, the amount of collision applied to the acceleration
sensor 113 where the collision has been generated, the
acceleration information measured by the third acceler-
ation sensor 113 where the collision has been generated,
the predicted acceleration of the acceleration sensor 113
where the collision has been generated, and the pieces
of information about the accelerations measured by the
first acceleration sensor 111 and the second acceleration
sensor 112 in calculating the predicted acceleration, may
be stored.
[0081] At step S 15 of displaying collision detection in-
formation, if it is determined that collision has been gen-
erated and an outward shape has been deformed, a col-
lision detection signal, informing that the collision has
been generated, and/or the collision information may be
displayed to a user.
[0082] If the function continues to be maintained even
after the collision is generated, the plurality of accelera-
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tion sensors may continue to measure their accelerations
and detect whether additional collision has been gener-
ated based on the measured accelerations.
[0083] FIG. 5 shows a vehicle to which the embodiment
of the present invention is applied. A battery pack 10
disposed in an electric vehicle is used as the object
whose collision will be detected. The battery pack 10 is
an electrical charging source used to drive the electric
vehicle, and it may include one or more secondary battery
cells.
[0084] For example, the first acceleration sensor 111,
the second acceleration sensor 112, and the third accel-
eration sensor 113 may be disposed on the outside of
the battery pack 10. The first acceleration sensor 111,
the second acceleration sensor 112, and the third accel-
eration sensor 113 measure the acceleration of the elec-
tric vehicle.
[0085] A Battery Management System (BMS) 500 may
monitor the charging state of the battery pack 10 and
embody the proposed collision detection method. The
BMS 500 may measure the predicted acceleration of the
third acceleration sensor 113 on the basis of pieces of
measurement information measured by the first acceler-
ation sensor 111 and the second acceleration sensor
112, compare the predicted acceleration with measure-
ment acceleration measured by the third acceleration
sensor 113, and detect whether collision has been gen-
erated and/or whether an outward shape has been de-
formed or not in the battery pack 10 according to a result
of the comparison.
[0086] If an outward shape of the battery pack 10 is
deformed, the BMS 500 may prohibit the battery pack 10
from being charged or stop the supply of power to the
electric vehicle. Accordingly, a breakdown of the electric
vehicle resulting from collision against the battery pack
10 can be prevented.
[0087] The embodiments of the present invention de-
scribed above and shown in the drawings should not be
construed as limiting the technical scope of the present
invention. The scope of the present invention is restricted
by only the claims, and a person having ordinary skill in
the art to which the present invention pertains may im-
prove and modify the technical spirit of the present in-
vention in various forms. Accordingly, the modifications
and modifications will fall within the scope of the present
invention as long as they are evident to those skilled in
the art.

Claims

1. A device for collision detection, the device compris-
ing:

first, second, and third acceleration sensors in-
stalled at different positions of an object whose
collision is to be detected; and
a collision detection unit configured to:

calculate predicted acceleration of the third
acceleration sensor based on measure-
ment information measured by the first ac-
celeration sensor and the second acceler-
ation sensor, and
detect whether a shape of the object has
been deformed or not by comparing the pre-
dicted acceleration with a measured accel-
eration measured by the third acceleration
sensor.

2. The device of claim 1, wherein the collision detection
unit is configured to detect that the shape of the ob-
ject has been deformed if a difference between the
predicted acceleration and the measured accelera-
tion is out of a predetermined range.

3. The device of claim 2, wherein the collision detection
unit includes a collision information storage unit con-
figured to store information regarding at least one of
a position where the third acceleration sensor is in-
stalled, the measurement information measured by
the first acceleration sensor and the second accel-
eration sensor, the predicted acceleration, and the
measured acceleration when the shape of the object
is determined as deformed.

4. The device of claim 1, wherein the collision detection
unit includes a position information storage unit con-
figured to store position information including vector
information about a distance between the first, the
second and the third acceleration sensors and direc-
tions of the first, the second, and the third accelera-
tion sensors.

5. The device of claim 4, wherein the collision detection
unit is configured to calculate the predicted acceler-
ation of the third acceleration sensor based on the
position information and the measurement informa-
tion measured by the first acceleration sensor and
the second acceleration sensor.

6. The device of claim 1, wherein the object includes a
battery pack disposed in a vehicle, and the first, the
second, and the third acceleration sensors measure
accelerations of the vehicle.

7. The device of claim 1, wherein the collision detection
unit is configured to calculate an amount of collision
at a position where the third acceleration sensor is
installed using a difference between the predicted
acceleration and the measured acceleration.

8. A method for collision detection, the method com-
prising:

measuring a first acceleration at a first position
of an object whose collision is to be detected;
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measuring a second acceleration at a second
position of the object;
calculating a predicted acceleration at a third po-
sition of the object based on the first acceleration
and the second acceleration;
measuring a third acceleration at the third posi-
tion of the object; and
detecting whether a shape of the object has
been deformed or not by comparing the predict-
ed acceleration with the third acceleration.

9. The method of claim 8, wherein the shape of the
object is detected as deformed if a difference be-
tween the predicted acceleration and the third accel-
eration is out of a predetermined range.

10. The method of claim 8, wherein the predicted accel-
eration is calculated based on the first acceleration,
the second acceleration and position information
about the first position and the second position.

11. The method of claim 8, wherein the object includes
a battery pack disposed in a vehicle, and the first,
the second and the third acceleration are accelera-
tions measured at the vehicle.

12. The method of claim 8, further comprising:

storing collision information regarding at least
one of the third position, the first acceleration,
the second acceleration, the predicted acceler-
ation, and the third acceleration when the shape
of the object is detected as deformed.

13. The method of claim 12, further comprising
displaying the collision information together with a
collision detection signal informing the detection of
collision when the shape of the object is detected as
deformed.

14. The method of claim 8, further comprising:

calculating an amount of collision at the third po-
sition by using a difference between the predict-
ed acceleration and the third acceleration.

15. A method for collision detection, the method com-
prising:

measuring a plurality of accelerations at a plu-
rality of positions through a plurality of acceler-
ation sensors;
calculating a predicted acceleration at a detec-
tion position by using at least two of the plurality
of accelerations; and
determining that deformation occurs at the de-
tection position if a difference between the pre-
dicted acceleration and the acceleration at the

detection position is out of a predetermined
range.

16. The method of claim 15, wherein an object whose
collision is to be detected is a battery pack disposed
in a vehicle, and the plurality of acceleration sensors
measures accelerations of the vehicle.

17. The method of claim 15, further comprising:

displaying a collision detection signal informing
the detection of collision when deformation oc-
curs at the detection position.

18. The method of claim 17, further comprising:

displaying collision information regarding at
least one of the detection position, the predicted
acceleration, and the acceleration at the detec-
tion position when deformation occurs at the de-
tection position.

19. The method of claim 15, further comprising:

calculating an amount of collision at the detec-
tion position using a difference between the pre-
dicted acceleration and the acceleration at the
detection position.

20. A device for collision detection, the device compris-
ing:

a plurality of acceleration sensors installed at
different positions of an object whose collision
is to be detected; and
a collision detection unit configured to detect
whether a shape of the object has been de-
formed or not by using the plurality of accelera-
tion sensors, wherein the collision detection unit
comprises:

a calculation unit configured to calculate a
predicted acceleration at a detection posi-
tion based on acceleration information
measured by at least two of the plurality of
acceleration sensors except an accelera-
tion sensor installed at the detection posi-
tion, and

a determination unit configured to compare the
predicted acceleration with an acceleration
measured by the acceleration sensor at the de-
tection position and determine that deformation
occurs at the detection position if a difference
between the predicted acceleration and the ac-
celeration at the detection position is out of a
predetermined range.
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