
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

31
2 

81
7

A
1

TEPZZ¥¥_ 8_7A_T
(11) EP 3 312 817 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
25.04.2018 Bulletin 2018/17

(21) Application number: 17382611.6

(22) Date of filing: 15.09.2017

(51) Int Cl.:
G08B 25/01 (2006.01) G08B 25/00 (2006.01)

G08G 1/00 (2006.01) G07C 5/08 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 03.10.2016 ES 201631274

(71) Applicant: MGS, Seguros Y Reaseguros, S.A.
08029 Barcelona (ES)

(72) Inventors:  
• BLANCA SANCHEZ, Francisco Jorge

08029 BARCELONA (ES)
• SOLER RUEDA, José Manuel

08029 BARCELONA (ES)

(74) Representative: Sugrañes Patentes y Marcas
Calle Provenza 304
08008 Barcelona (ES)

(54) METHOD, DEVICE AND SYSTEM FOR DETECTING A COLLISION IN A MOTOR VEHICLE

(57) Method for detecting a collision in a motor vehi-
cle comprising the steps of monitoring (A2) the acceler-
ation of the motor vehicle; and detecting (A3) whether
the acceleration of the motor vehicle meets at least one
predetermined collision condition; and transmitting a se-
quence (A4) with motor vehicle acceleration values prior
and subsequent to detection. The device (1) for detecting
a collision in a motor vehicle by means of said method

comprises an electronic circuit (12) provided with an ac-
celerometer (13); processing means (14) for monitoring
(A2) the acceleration of the motor vehicle and detecting
(A3) whether the acceleration meets at least one prede-
termined collision condition; and communication means
(15) for transmitting (A4) a sequence with motor vehicle
acceleration values prior and subsequent to detection.
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Description

Technical field of the invention

[0001] The method, device and system of the present invention relate to those that enable detecting a collision in the
motor vehicle in which it is loaded.

Background of the invention

[0002] Devices for detecting a collision in motor vehicles are known; however, said devices do not allow detecting
collisions in a reliable way because they are usually produce false positives, since speed of detection takes precedence
over reliability in this type of devices.
[0003] To improve this drawback, the devices have been endowed with greater processing power, such that the
detection of the collision is more reliable, however, endowing the devices with greater processing capacity greatly
increases their cost. This increase in processing also entails significant delays that could lead to detecting the collision
long after it occurred or even not detecting it if the device suffers any kind of damage or breakage during the collision.
[0004] In order to prevent the device from being damaged or broken during a collision, it is common for the device or
at least part of the sensors thereof to be integrated into the motor vehicle, so that a user cannot access the device easily,
for example, to replace it if a malfunction is detected.
[0005] It is therefore an objective of the present invention is to disclose a device and method for detecting collisions
in motor vehicles that enables quickly and reliably detecting a collision in order to reduce false positives.
[0006] It is also another objective of the present invention to disclose a system and method that, by means of the
device of the present invention, enables verifying the situation of the detected collision.
[0007] Still another objective of the present invention is disclosing a method, system and device for detecting a collision
in a motor vehicle alternative to those known.

Description of the invention

[0008] The method of the present invention for detecting a collision in a motor vehicle relates to those that, being
computer-implemented, comprises the steps of monitoring the acceleration of the motor vehicle and detecting whether
the acceleration of the motor vehicle meets at least one predetermined collision condition.
[0009] In essence, the method is characterized in that after detecting that the acceleration of the motor vehicle meets
at least one predetermined collision condition, it comprises the step of transmitting a sequence with motor vehicle
acceleration values prior and subsequent to detection of the predetermined collision condition, in order to thus be able
to verify the collision situation externally to the device.
[0010] In a variant embodiment, a predetermined collision condition consists in that the acceleration of the vehicle
exceeds a predetermined acceleration threshold. It has been observed that collisions can be detected by avoiding false
positives when said predetermined acceleration threshold is 1 g.
[0011] In a variant embodiment, the method comprises the preliminary step of calibrating an accelerometer coupled
to the vehicle in order to obtain a calibration vector for the acceleration, from which a horizontal plane of the vehicle as
well as the acceleration of the motor vehicle can be determined.
[0012] In a variant embodiment, a predetermined collision condition is that the angle that the calibrated instantaneous
acceleration vector with the calibration vector of the acceleration exceeds a predetermined inclination threshold. It has
been observed that collisions can be detected by avoiding false positives when said predetermined inclination threshold
is greater than or equal to 60 degrees.
[0013] It is also disclosed that in a variant embodiment, the method further comprises the steps of receiving the
sequence in a computing device; modeling a pulse-shaped mathematical function starting from said sequence; and
calculating verification parameters from the mathematical function and comparing them to threshold values of said
verification parameters in order to verify the collision. Preferably, the mathematical function is a sinusoidal function, more
specifically a haversine or squared sinusoidal function.
[0014] In a variation of interest, the step of modeling the mathematical function comprises carrying out successive
approximations to the sequence.
[0015] In a variant embodiment, the verification parameters calculated from the mathematical function comprise the
duration of the pulse of the function.
[0016] In a variant embodiment, the verification parameters calculated from the mathematical function comprise the
average acceleration.
[0017] It is also disclosed that the verification parameters calculated from the mathematical function comprise the
increase in speed obtained by means of the expression of the integral of the mathematical function.



EP 3 312 817 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0018] It is also disclosed that the verification parameters calculated from the mathematical function comprise the
increase in movement obtained by means of the expression of the double integral of the mathematical function.
[0019] It is also disclosed that the verification parameters calculated from the mathematical function comprise a co-
efficient of determination, for example, the average quadratic error, between the modeled mathematical function and
the sequence that enables evaluating the similarity between the modeled mathematical function and the sequence.
[0020] In a variant embodiment, the method further comprises the steps of transmitting a warning signal after the
collision has been verified; receiving the warning signal in a roadside assistance center; and the roadside assistance
center establishing telephone communication with the vehicle.
[0021] It is also disclosed that before carrying out the step of transmitting the warning signal, a step for enabling means
for cancelling the transmission of the warning signal during a predetermined waiting time is carried out, said means of
cancellation being able to be activated by an occupant of the vehicle. Said predetermined waiting time is at least 30
seconds.
[0022] In a variant embodiment, the warning signal incorporates identification data so that the roadside assistance
center can establish telephone communication with the vehicle.
[0023] A device is also disclosed for detecting a collision in a motor vehicle comprising an electronic circuit provided
with an accelerometer for obtaining the acceleration of the motor vehicle; processing means for monitoring the acceler-
ation of the motor vehicle provided by the accelerometer and detecting whether the acceleration of the motor vehicle
meets at least one predetermined collision condition, derived from a collision pattern pulse; and communication means
for transmitting a sequence with motor vehicle acceleration values prior and subsequent to detection of the predetermined
collision condition.
[0024] In a variant embodiment, the processing means are adapted to calibrate the accelerometer and obtain a cali-
brating acceleration vector of said accelerometer.
[0025] Also disclosed is that the device further comprises means of coupling to the motor vehicle, said means of
coupling to the motor vehicle being able to comprise a connector with the OBD port of the motor vehicle, such as OBD-
II and EOBD, which further enable powering the device, being able to access other parameters of interest of the vehicle
that can be transmitted either when the collision occurs, together with the sequence with acceleration values of the motor
vehicle, which may be components of the instantaneous acceleration vector, prior and subsequent to detection of the
predetermined collision condition, or at any time if the device receives a command to obtain an OBD parameter of the
vehicle.
[0026] A system is also disclosed for detecting a collision in a motor vehicle comprising a device for detecting a collision
in a motor vehicle and transmitting a sequence with motor vehicle acceleration values prior and subsequent to detection
of the predetermined collision condition, as well as the calibrated vector; a telephone device adapted to receive the
sequence and model a mathematical function from said sequence; calculating verification parameters from the mathe-
matical function and comparing them to threshold values of said verification parameters extracted from a collision pattern
pulse, such as those described by EURO-NCAP in order to verify the collision; and in this case, transmit a warning
signal; and a roadside assistance center, which may be a telephone exchange, adapted to receive the warning signal
from the computing device after verifying the collision and establishing telephone communication with the telephone
device.
[0027] In a variant of interest, the telephone device is provided with means for cancelling transmission of the warning
signal, said means of cancellation being able to be activated by an occupant of the vehicle and means for enabling said
means of cancellation during a predetermined waiting time. The means of cancellation may be, for example, a computer
program that is executed in the telephone device, the means of cancellation being a button or area of a touch screen of
said telephone device that upon being actuated, would cancel transmission of the warning signal, for example, if it is a
false positive.
[0028] In a variation of interest, the telephone device is provided with means for configuring both the predetermined
collision condition or conditions of the device or the number of sequence samples with motor vehicle acceleration values
prior and subsequent to detection of the predetermined collision condition, which are transmitted after the predetermined
collision condition.

Brief description of the drawings

[0029] As a complement to the description provided herein and for the purpose of helping to make the characteristics
of the invention more readily understandable, said description is accompanied by a set of drawings which, by way of
illustration and not limitation, represent the following:

Figure 1 shows a diagram of the device of the present invention;
Figures 2a and 2b show exterior views of the device of the present invention;
Figures 3a and 3b show a side view and a top view of a motor vehicle equipped with the device of the present
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invention and a telephone device in calibration position;
Figure 4 shows the motor vehicle of Figures 3a and 3b on a slope;
Figure 5 shows the motor vehicle of Figures 3a and 3b after a collision;
Figure 6 shows an acceleration sequence sent after detecting a collision and the modeled mathematical function
thereof;
Figure 7 shows the system for detecting a collision of the present invention; and
Figure 8 shows a diagram of the operating method of the system of the present invention.

Detailed description of the drawings

[0030] Figure 1 shows a process flow diagram of the device 1 for detecting a collision in a motor vehicle of the present
invention. As can be seen, the device 1 comprises an electronic circuit 12 housed inside a protective casing 18, the
electronic circuit comprising an accelerometer 13 for providing an instantaneous acceleration vector coupled to the
vehicle through the coupling means; processing means 14 for calibrating A1 the accelerometer and obtaining a calibrating
acceleration vector of said accelerometer; monitoring A2 the calibrated instantaneous acceleration vector of the accel-
erometer; and detecting A3 whether the calibrated instantaneous acceleration vector meets at least one predetermined
collision condition; memory means 16, such as a RAM memory, in which the different calibrated instantaneous vectors
are stored, for example, the Cartesian or polar three-dimensional components thereof. The electronic circuit 12 advan-
tageously comprises communication means 15, such as a Bluetooth terminal, through which the sequence with motor
vehicle acceleration values prior and subsequent to detection of the predetermined collision condition can be transmitted
A4, which may be a sequence of components of the instantaneous acceleration vector, in other words, a portion of the
sequence of acceleration values that the processing means 14 have been storing in the memory means 16. Naturally,
it is expected that the memory means be dimensioned in such a way that sufficient previous and subsequent components
can to be stored, for example, in circular fashion, by sequentially writing the memory and rewriting it from the beginning
when it is filled, in a cyclical manner.
[0031] Thus, by means of the device 1 of the present invention after having calibrated the accelerometer 13 in a known
way, so that the effect of the accelerations, which do not influence the trajectory of the motor vehicle, is eliminated in a
known way. Preferably, in order to calibrate the accelerometer, the motor vehicle should be located on a surface as
horizontal as possible, avoiding slopes that could distort the calibration and give incorrect calibrated values. By means
of the calibration of the accelerometer 13, a calibrating acceleration vector is obtained from said accelerometer, which
will essentially be made up of the weight of the sensor, pointing towards the center of the Earth. Naturally, the horizontal
plane can be determined from said calibrating acceleration vector, which will be a normal plane to the calibrating accel-
eration vector, which will be parallel to said horizontal surface if the vehicle is arranged on a horizontal surface. Never-
theless, it has been found that when the motor vehicle is located on a slight slope, this does not decisively influence the
calibration of the accelerometer 13, and therefore the operation of the device 1 is not sufficiently altered to prevent a
collision from being safely detected and validated.
[0032] The device 1 should be coupled to the motor vehicle, so that the accelerometer 13 follows the trajectory of the
motor vehicle and can obtain a calibrating acceleration vector, from which a horizontal plane of the vehicle and the
acceleration of the motor vehicle can be determined. This coupling can be obtained when the accelerometer is part of
an electronic circuit 12, arranged in an electronic board fastened to a casing 18 that protects it and that has an OBD
connector for the fastening thereof to the OBD port of the motor vehicle, such as OBD-II or EOBD. Advantageously, the
OBD port enables powering the device 1 upon being provided with a power terminal connected to the battery of the
motor vehicle. In addition to powering the device 1, the OBD port enables giving access to the device 1 through other
terminals of the motor and the motor vehicle parameters that can be useful to the device 1, as will be seen below, in a
known way by means of a standard protocol. Naturally, it is also expected that the device 1 may be coupled to other
parts of the vehicle, such as a power socket of the type usually used as a cigarette lighter or for powering devices. It is
also expected that the device 1 be provided with its own power supply, such as disposable batteries or rechargeable
batteries, so that it can be coupled to any part of the motor vehicle, even if it is not provided with a power socket.
Nevertheless, this last embodiment requires the device 1 to be verified in order to prevent the disposable or rechargeable
batteries thereof from running out.
[0033] The processing means 14 of the device 1 periodically monitor A2 the instantaneous acceleration vector of the
accelerometer in order to detect A3 whether the instantaneous acceleration vector meets at least one predetermined
collision condition. In addition, for further analysis, the instantaneous acceleration vectors that are monitored are stored
in memory means 16, for example, by means of the same processing means 14 so as to be able to have a history of
the instantaneous acceleration vectors. The memory means 16 can be a RAM memory where the components of the
instantaneous acceleration vectors are written in a circular fashion, as a sequence. Preferably, the accelerometer 13
should enable providing a calibrated acceleration vector every 1 millisecond, although it has been found that this value
can be increased to almost 2.5 milliseconds enabling collisions to be correctly detected and validated.
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[0034] The device enables detecting a collision quickly and advantageously, by means of the evaluation of one or
more predetermined collision conditions, which can be implemented in relatively simple processing means 14, such as
a microcontroller or computer, the cost of which is not excessive. In order to prevent the detection of a false positive it
is foreseen that, after detecting a possible collision, components of the instantaneous acceleration vectors prior and
subsequent to the predetermined collision condition be sent to an external device that will carry out a more thorough
processing of said components of the calibrated instantaneous acceleration vectors.
[0035] Thus, after detecting one of the predetermined collision conditions, the processing means 14 will continue to
obtain instantaneous acceleration vectors from the accelerometer 13 and these, or the components thereof, will preferably
be stored in the memory means 16 in order to be transmitted, by communication means 15, such as a Bluetooth terminal,
to the external device that will process them to confirm the collision. The sequence with prior and subsequent acceleration
values of the vehicle is expected to be about 1000 samples, of which 250 correspond to components prior to collision
detection and 750 to components subsequent to collision detection, these 1000 samples corresponding to approximately
0.9 seconds. Naturally, it is expected that both the sample value of the sequence and the proportion of prior and
subsequent samples be parametrizable, or can be configured during a start-up phase of the device 1, for example,
through parameters sent through the communications means 15 of the device 1.
[0036] Although in the presented variation, the external device that will verify the collision is a mobile phone arranged
inside the motor vehicle and connected, preferably wirelessly, for example, by means of Bluetooth, with the device 1, it
is expected that the external device be a remotely located device, the communication means 15 of the device 1 being
a terminal for data transmission and reception by means of wireless telephone networks.
[0037] One of the predetermined collision conditions may be that the module of a component of the instantaneous
acceleration vector on the horizontal plane exceeds a predetermined acceleration threshold, for example, a threshold
of 1 g, whereby an acceleration peak would be detected essentially in one of the movement directions of the motor vehicle.
[0038] Alternatively or complementarily, another triggering predetermined collision condition may be that the angle
that the calibrated instantaneous acceleration vector forms with the horizontal plane exceeds a predetermined inclination
threshold, such that anomalous rolling or inclination of the motor vehicle can be detected. Preferably, the inclination
threshold will be 60 degrees.
[0039] In order to avoid having to incorporate an inclinometer in the device 1, which would add an additional electronic
component, thereby making the device 1 more expensive and requiring a larger casing, the device 1 determines the
angle that the calibrated instantaneous acceleration vector forms with the horizontal plane by calculating the angle
formed by the calibrated instantaneous acceleration vector and the calibrating acceleration vector, rotated in a three-
dimensional space by the angle that the calibrating vector forms with the vector <0, 0,-1>. In this case, as long as there
are no accelerations in the Z-axis (they only occur slightly on inclined floors), the magnitude of the Z-component of the
acceleration indicates the cosine of the angle that has inclined the vehicle. In order to calculate if rollover has occurred,
all the monitored acceleration measurements will be analyzed. Those accelerations (not corrected with the calibrating
acceleration) that exceed 1.1 or do not reach 0.9 in module are rejected. If any reading among those that are not rejected
gives a Z-component value greater than ’- 0.5’, it is determined that a rollover has occurred. A Z-component value of ’-
0.5’ will therefore correspond to an inclination of 60°; a Z-component value of ’0’ will correspond to an inclination of 90°
(a quarter turn) and a Z-component value of ’1’ will correspond to an inclination of 180° (half turn).
[0040] As shown in Figures 2a and 2b, the device 1 has a casing 18 that seals the previously mentioned electronic
components, and coupling means 11, such as a connector with an OBD port, which enables fastening the device 1 to
the motor vehicle. Furthermore, in order to verify that the device 1 is correctly connected and powered by means of the
OBD port, the device 1 has a light indicator 19, such as a LED, which lights up when the device 1 is powered. It is further
expected that said light indicator 19 may provide additional information to the user during the operation of the device 1,
for example, the light indicator 19 may light up intermittently before or during the pairing of the device 1 with a telephone
device 2 by means of Bluetooth. It is also expected that the data that can be obtained from the OBD port can be transmitted
when a collision is detected, so that it can be analyzed.
[0041] Figures 3a and 3b schematically show a motor vehicle provided with the device 1, which communicates wire-
lessly with a telephone device 2, also present inside the motor vehicle, it being, for example, the mobile phone normally
used by one of the occupants of the vehicle in which a program has been installed enabling the telephone device to
interact with both the device 1 and a roadside assistance center 3, as will be seen below.
[0042] After pairing the telephone device 2 with the powered device 1, it is expected that the computer program
previously installed in the telephone device 2 send a set of configuration parameters to the device 1, such as number
of samples to be stored per second, number of samples prior and subsequent to the predetermined collision condition.
It is also expected that these configuration parameters enable activating the predetermined collision condition or con-
ditions, as well as establishing the thresholds thereof. These configuration parameters will be stored in the computer
program and both the computer program and the configuration parameters will be periodically updated by means of an
update server.
[0043] If it is the first time the device 1 is paired with the telephone device 2, the computer program of the telephone
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device 2 will guide the user to calibrate A1 the accelerometer 13 in order to obtain the calibrating acceleration vector,
from which it will be possible to determine both the horizontal plane of the motor vehicle. This calibration is necessary
since the position of the accelerometer 13 after connecting the device 1 in the motor vehicle is not known in advance
and accelerations that are not only due to the trajectory of the vehicle, such as weight, should be eliminated. It is also
expected that the device 1 communicate motor vehicle data extracted from the parameters of the OBD port to the
telephone device 2 after the pairing, such that the telephone device 2 can verify that the device 1 is not connected in a
different motor vehicle than that to which it was previously calibrated, whereby the accelerometer 13 of the device 1
should be recalibrated, or the user should be alerted if the device 1 is only authorized for use in a single vehicle. Naturally,
the device 1 can also make this verification by only informing the telephone device that the motor vehicle has changed
since the last operation of the device 1. It is also expected that the user be able to calibrate the accelerometer 13
manually, for example, by means of an option of the telephone device 2 software. For calibration, the user will be
instructed to place the vehicle on a surface as horizontal as possible, since it is expected that the trajectory of the vehicle
will be mostly on said horizontal plane, such that from the components of the acceleration vector calibrated on said
plane, in other words, components on the X and Y axes on said plane, it will be possible to determine the accelerations
that will affect the trajectory of the vehicle. It is further expected that one of said axes, for example X, may be oriented
in the longitudinal direction of the vehicle, in other words, in forward direction thereof in a straight line, while the other
axis, Y, is oriented in transverse direction. After calibrating the accelerometer 13, the Z-axis thereof will remain oriented
in a normal direction to the horizontal plane, such that the accelerations on this axis will serve to determine a possible
rollover of the vehicle, when these are anomalous and exceed a predetermined threshold, for example, those corre-
sponding to an inclination equal to or greater than 60°, which is highly unlikely to occur during circulation of the motor
vehicle. Similarly, when the module of components in a direction in the horizontal plane, for example, the components
of the acceleration vector calibrated on the X or Y-axes, exceed a predetermined threshold, such as 1 g, which is very
unlikely to occur during circulation of the motor vehicle, a possible collision can be detected. Figures 3a and 3b show a
schematic view of a motor vehicle with the device 1 connected to a telephone device 2 present in the motor vehicle after
calibrating the accelerometer, in which the X, Y and Z-axes are indicated in Figure 3a, which shows a side view of the
motor vehicle and in Figure 3b, which shows a top view of the motor vehicle; as can be seen, the X and Y-axes will
determine the horizontal plane on which the components of the calibrated acceleration vector will be monitored in order
to determine if a collision has occurred. Naturally, as shown in Figure 4, once the accelerometer 13 is calibrated, the
direction of the X, Y, Z-axes thereof will remain fixed, whereby the horizontal plane will also be fixed in relation to the
accelerometer. Advantageously, a collision can be detected after calibration regardless of the inclination of the road on
which the motor vehicle is travelling.
[0044] As described previously, after calibrating A1 the accelerometer 13 of the device 1 in the motor vehicle and
obtaining a calibrating acceleration vector, from which the horizontal plane will be determined, during circulation of the
motor vehicle, the device 1 will begin to monitor A2 the calibrated instantaneous acceleration vector of the accelerometer
in order to detect A3 whether the calibrated instantaneous acceleration vector meets at least one predetermined collision
condition, for example, that the module of a component of the instantaneous acceleration vector in the horizontal plane
exceeds the predetermined acceleration threshold of 1 g, such as that which occurs for example after a frontal collision
as shown in Figure 5, or that the angle that the calibrated instantaneous acceleration vector forms with the horizontal
plane exceeds the predetermined inclination threshold of 60 degrees, as detailed above.
[0045] In this case, a possible collision will be detected, whereby the device 1 will transmit the sequence A4 of com-
ponents of the instantaneous acceleration vector prior to and subsequent to detection of the predetermined collision
condition to the telephone device 2, which after receiving the sequence B1 will proceed to verify the collision by analyzing
in greater detail the sequence of samples transmitted by the device 1.
[0046] To verify the collision, the telephone device 2, which could equally be any other computing device, such as an
on-board computer of the vehicle, will proceed to model a pulse-shaped mathematical function B2 from the sequence,
and calculate verification parameters from the mathematical function and compare them with threshold values of said
verification parameters previously indicated in the computer application in order to verify the collision B3.
[0047] The modeled mathematical function can be, for example, a sinusoidal function, specifically a haversine or
quadratic sinusoidal function. In this way, after modeling the parameters of the mathematical function, parameters relating
to the acceleration, speed or movement of the vehicle can be quickly obtained, which, when compared with threshold
values, will enable verifying the collision B3.
[0048] If the sequence of acceleration samples provided by the device 1 is modeled by way of haversine, the instan-
taneous acceleration will resemble the function:

[0049] Therefore, the parameters of the mathematical function relative to the amplitude A, the angular frequency ω
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and the phase ϕ must be obtained, and these will be obtained by means of the regression curve from the acceleration
and time table of the sequence provided by the device 1 to the previously indicated acceleration equation. It is also
expected that other pulse-shaped mathematical functions be used alternatively in order to model, for example, a square
pulse, a triangle pulse or a sine-wave function from said sequence.
[0050] One option is to parametrize the values of the amplitude A, the angular frequency ω and the phase ϕ by means
of the known Gauss-Newton algorithm. By means of this algorithm, given m data points (xi,yi), a regression is carried

out to a function of n parameters  by using the least squares method: 

[0051] By means of this algorithm, modeling of the mathematical function is achieved by carrying out successive
approximations of the sequence, thus obtaining parameters of amplitude A, angular velocity ω and phase ϕ. Naturally,
when the mathematical function to be used is different, the parameters thereof should be obtained in a similar way. It is
also expected that other known algorithms can be used to parametrize the values of amplitude A, angular frequency ω
and phase ϕ, such as gradient descent.
[0052] Figure 6 shows a comparison between the sequence of accelerations (r1) provided by the device 1 and the
mathematical function (r2) of the acceleration calculated by means of the previous method for a collision, in which it can
be seen that the modeled mathematical function in fact follows the sequence of samples provided by the device 1.
[0053] Complementarily, the velocity can be obtained from the mathematical expression of the integral of the accel-
eration function by means of the same parameters, amplitude A, angular velocity ω and phase ϕ obtained previously: 

[0054] That by resolving and taking the initial conditions t=0,V =V0

[0055] Thus, although the initial velocity is not known, it is possible to calculate the mathematical function of the
increase in velocity, which is: 

[0056] Likewise, by again integrating the mathematical formula of the velocity, the mathematical formula for calculating
the movement would be obtained according to: 

[0057] Thus, the verification parameters calculated from the mathematical function can comprise the duration of the
pulse of the function, the average acceleration, the increase in velocity or the increase in movement. It is also expected
that the verification parameters calculated from the mathematical function comprise a coefficient of determination such
as the average quadratic error between the modeled mathematical function and the sequence.
[0058] Naturally, it is also expected that instead of modeling the parameters of the mathematical function of acceleration
and, through said parameters by obtaining the velocities and movement from the integrals of the mathematical accel-
eration function, the velocities can be calculated as the summations of the acceleration samples provided by the device
1 and the movement as the summation of the calculated velocities. Although this method will be computationally more
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expensive, it will enable obtaining more reliable velocity and acceleration values.
[0059] As discussed above, the device 1 of the present invention and the telephone device 2 will be located in the
motor vehicle, so that the device 1 can detect the collision and the telephone device 2 can verify the collision. As shown
in the system in Figure 7, in addition to the device 1 and the telephone device 2, it is expected that the telephone device
2 may establish connection with a roadside assistance center 3 in order to transmit a warning signal B5 after verifying
the collision. Upon receiving the warning signal C1, the roadside assistance center 3 will establish C2 telephone com-
munication with the same telephone device of the vehicle, in order to attempt to contact the occupants.
[0060] In order to avoid false positives of detection and verification, it is expected that, prior to the step of transmitting
the warning signal B5, the telephone device 2 carry out a step of enabling B4 means for cancelling the transmission of
the warning signal during a predetermined waiting time, such as 30 seconds or more, such means of cancellation being
able to be activated by an occupant of the vehicle, for example by displaying a warning signal. It is also expected that
the warning signal incorporate identification data so that the roadside assistance center 3 can establish telephone
communication with the telephone device 2 of the vehicle. It is also expected that the warning signal incorporate the
position coordinates of the vehicle, which can be extracted from the telephone device 2 if it has a GPS or similar feature
or even that the device 1 itself incorporates a GPS. It is also expected that the position coordinates of the vehicle be
transmitted after a preset interval, so that it can be determined whether the vehicle is still moving after the collision. In
this case, it can be determined that the collision has been minor or even that it is a false positive.
[0061] Figure 8 schematically shows the method of the present invention for detecting a collision in a motor vehicle.
As can be seen, the method comprises the steps of calibrating A1 the accelerometer 13 that will be coupled to the vehicle
and obtaining a calibrating acceleration vector in the device 1, from which a horizontal plane can be determined; and
monitoring A2 the calibrated instantaneous acceleration vector of the accelerometer. The device 1 will be adapted to
detect A3 whether the calibrated instantaneous acceleration vector meets at least one predetermined collision condition,
and in this case transmit a sequence A4 of components of the instantaneous acceleration vector prior and subsequent
to the detection of the predetermined collision condition to a telephone device which, after receiving the sequence B1,
will model a pulse-shaped mathematical function B2 from said sequence, and will calculate verification parameters from
the mathematical function that it will compare with threshold values of said verification parameters in order to verify the
collision B3, in the above-detailed manner.
[0062] After the telephone device 2 verifies the collision and after carrying out a step of enabling B4 means for cancelling
the transmission of the warning signal during a predetermined waiting time, the telephone device 2 will transmit a warning
signal B5 to a roadside assistance center 3, which, after receiving the warning signal C1 will establish telephone com-
munication with the telephone device 2 of the vehicle, in order to contact the occupants thereof and thus be able to
determine whether it is necessary to send an assistance vehicle or, if they are not able to make contact or receive a
distress message, alert emergency services in order to aid the occupants.

Claims

1. A method for detecting a collision in a motor vehicle comprising the steps of:

- monitoring (A2) the acceleration of the motor vehicle; and
- detecting whether the acceleration of the motor vehicle meets at least one predetermined collision condition;

characterized in that after detecting that the acceleration of the motor vehicle meets at least one predetermined
collision condition, it comprises the step of transmitting a sequence (A4) with motor vehicle acceleration values prior
and subsequent to detection of the predetermined collision condition.

2. The method according to the preceding claim, characterized in that a predetermined collision condition consists
in that the acceleration of the vehicle exceeds a predetermined acceleration threshold.

3. The method according to any one of the preceding claims, characterized in that it further comprises the preliminary
step of calibrating (A1) an accelerometer coupled to the vehicle in order to obtain a calibrating acceleration vector,
and that a predetermined collision condition is that the angle that the instantaneous acceleration vector of the motor
vehicle forms with the calibrating vector exceeds a predetermined inclination threshold.

4. The method according to any one of the preceding claims, characterized in that it further comprises the steps of:

- receiving the sequence with vehicle acceleration values in a telephone device (B1)
- modeling a pulse-shaped mathematical function (B2) from said sequence; and
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- calculating verification parameters from said mathematical function and comparing them to threshold values
of said verification parameters in order to verify the collision (B3).

5. The method according to the preceding claim, characterized in that the mathematical function is a sinusoidal
function.

6. The method according to any one of claims 4 to 5, characterized in that the step of modeling the mathematical
function comprises carrying out successive approximations to the sequence.

7. The method according to any one of claims 4 to 6, characterized in that the verification parameters calculated
from the mathematical function comprise one or more from among: the duration of the pulse of the function; the
average acceleration; the increase in velocity obtained by means of the expression of the integral of the mathematical
function; the increase in movement obtained by means of the expression of the double integral of the mathematical
function; and a coefficient of determination between the modeled mathematical function and the sequence.

8. The method according to any one of the preceding claims, characterized in that, after verifying the collision (B3)
it further comprises the steps of:

- transmitting a warning signal (B5);
- receiving the warning signal (C1) in a roadside assistance center; and
- the roadside assistance center establishing (C2) telephone communication with the vehicle.

9. The method according to the preceding claim, characterized in that prior to carrying out the step of transmitting
the warning signal (B5), a step for enabling (B4) means for cancelling the transmission of the warning signal during
a predetermined waiting time is carried out, said means of cancellation being able to be activated by an occupant
of the vehicle.

10. A device (1) for detecting a collision in a motor vehicle, characterized in that it comprises an electronic circuit (12)
provided with

+ an accelerometer (13) for obtaining the acceleration of the motor vehicle;
+ processing means (14) for monitoring (A2) the acceleration of the motor vehicle provided by the accelerometer
and detecting (A3) whether the acceleration of the motor vehicle meets at least one predetermined collision
condition; and
+ communication means (15) for transmitting (A4) a sequence with motor vehicle acceleration values prior and
subsequent to detection of the predetermined collision condition.

11. The device (1) according to the preceding claim, characterized in that the processing means (14) are adapted to
calibrate (A1) the accelerometer and obtain a calibrating acceleration vector of said accelerometer.

12. The device (1) according to any one of claims 10 to 11, characterized in that it further comprises means of coupling
(11) to the motor vehicle.

13. A system (100) for detecting a collision in a motor vehicle, characterized in that it comprises:

- a device (1) according to any one of claims 10 to 12 for detecting a collision in a motor vehicle and transmitting
a sequence with motor vehicle acceleration values prior and subsequent to detection of the predetermined
collision condition;
- a telephone device (2) adapted to receive the sequence with the motor vehicle acceleration values and to
model a mathematical function (B2) from said sequence; and calculate verification parameters from the math-
ematical function, comparing them to threshold values of said verification parameters in order to verify the
collision (B3); and in such case, transmit a warning signal (B5); and
- a roadside assistance center (3) adapted for receiving the warning signal (C1) from the telephone device after
verifying the collision and establishing (C2) telephone communication with the telephone device.

14. The system (100) according to the preceding claim, characterized in that the telephone device (2) is provided with
means for cancelling the warning signal, said means of cancellation being able to be activated by an occupant of
the vehicle and means for enabling (B4) said means of cancellation during a predetermined waiting time.
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15. The system (100) according to any one of claims 13 to 14, characterized in that the telephone device (2) is provided
with means for configuring the predetermined collision condition or conditions of the device.
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