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(57) ABSTRACT

To obtain a straddle-type vehicle information processor and
a straddle-type vehicle information processing method
capable of recognizing that a straddle-type vehicle has
crashed during travel with a high degree of accuracy at
appropriate timing to contribute to improvement in occupant
safety.

A straddle-type vehicle information processor 10 includes: a
travel state information acquisition section 11 that acquires,
as information related to a travel state of a straddle-type
vehicle 1, a physical quantity set that is configured to include
at least two types of physical quantities; a crash recognition
section 12 that acquires a Mahalanobis distance with respect
to a referred sample group of the physical quantity set and
determines whether the crash has occurred on the basis of a
relationship between the Mahalanobis distance and a refer-
ence value; and an output section 13 that makes output
corresponding to the recognition of the crash by the crash
recognition section 12.
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STRADDLE-TYPE VEHICLE INFORMATION
PROCESSOR AND STRADDLE-TYPE
VEHICLE INFORMATION PROCESSING
METHOD

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an information
processor and an information processing method for recog-
nizing that a straddle-type vehicle has crashed during travel.
[0002] As a conventional vehicle information processor, a
vehicle information processor that includes a travel state
information acquisition section, a crash recognition section,
and an output section has been available. The travel state
information acquisition section acquires information related
to a travel state of a vehicle, the crash recognition section
recognizes that the vehicle has crashed during travel on the
basis of the information acquired by the travel state infor-
mation acquisition section, and the output section makes
output corresponding to the recognition of the crash by the
crash recognition section. As the information related to the
travel state, the travel state information acquisition section
acquires acceleration that is generated in the vehicle during
the travel. The crash recognition section recognizes that the
vehicle has crashed during the travel in the case where the
acceleration exceeds a threshold value (for example, see
JP-A-2009-290789).

SUMMARY OF THE INVENTION

[0003] A target of the conventional vehicle information
processor is a vehicle with relatively high travel stability
such as an automobile or a track, that is, a vehicle in which
a change in the acceleration generated during the travel is
relatively small. In addition, a target of the crash recognition
by the conventional vehicle information processor is a
vehicle with relatively high occupant safety such as the
automobile or the track. Accordingly, in the case where the
conventional vehicle information processor is used as a
straddle-type vehicle information processor for a purpose of
recognizing that a straddle-type vehicle has crashed during
travel, a frequency of the erroneous recognition that the
straddle-type vehicle has crashed is increased due to the
relatively significant change in the acceleration generated
during the travel. In addition, in the case where the threshold
value is set high so as to suppress such an increase, a delay
occurs to the recognition of the crash despite a fact that the
occupant safety is relatively low.

[0004] The present invention has been made with the
above-described problems as the background, and therefore
obtains a straddle-type vehicle information processor and a
straddle-type vehicle information processing method
capable of recognizing that a straddle-type vehicle has
crashed during travel with a high degree of accuracy at
appropriate timing to contribute to improvement in occupant
safety.

[0005] The present invention is a straddle-type vehicle
information processor that includes: a travel state informa-
tion acquisition section that acquires information related to
a travel state of a straddle-type vehicle; a crash recognition
section that recognizes that the straddle-type vehicle has
crashed during travel on the basis of the information
acquired by the travel state information acquisition section;
and an output section that makes output corresponding to the
recognition of the crash by the crash recognition section.
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The travel state information acquisition section acquires, as
the information, a physical quantity set that is configured to
include at least two types of physical quantities. The crash
recognition section acquires a Mahalanobis distance with
respect to a referred sample group of the physical quantity
set, which is acquired by the travel state information acqui-
sition section, and determines whether the crash has
occurred on the basis of a relationship between said
Mahalanobis distance and a reference value.

[0006] The present invention is a straddle-type vehicle
information processing method that includes: a travel state
information acquisition step of acquiring information related
to a travel state of a straddle-type vehicle; a crash recogni-
tion step of recognizing that the straddle-type vehicle has
crashed during travel on the basis of the information
acquired in the travel state information acquisition step; and
an output step of making output corresponding to the
recognition of the crash in the crash recognition step. In the
travel state information acquisition step, a physical quantity
set that is configured to include at least two types of physical
quantities is acquired as the information. In the crash rec-
ognition step, a Mahalanobis distance is acquired with
respect to a referred sample group of the physical quantity
set acquired in the travel state information acquisition step,
and it is determined whether the crash has occurred on the
basis of a relationship between said Mahalanobis distance
and a reference value.

[0007] In the straddle-type vehicle information processor
and the straddle-type vehicle information processing method
according to the present invention, the physical quantity set,
which is configured to include the at least two types of the
physical quantities, is acquired as the information related to
the travel state of the straddle-type vehicle, the Mahalanobis
distance is acquired with respect to the referred sample
group of the physical quantity set, and it is determined
whether the crash has occurred on the basis of the relation-
ship between the Mahalanobis distance and the reference
value. That is, it is determined whether the crash has
occurred in consideration of dispersion states of the at least
two types of the physical quantities in a no-crash state.
Accordingly, even in the case where acceleration of the
straddle-type vehicle is abruptly increased during the travel,
such erroneous recognition that the straddle-type vehicle has
crashed can be prevented. In addition, it is possible to
recognize that the straddle-type vehicle has crashed at a
stage before the acceleration is extremely increased. There-
fore, the present invention can contribute to improvement in
occupant safety.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a diagram of an exemplary system con-
figuration of a straddle-type vehicle information processor
according to an embodiment of the present invention.
[0009] FIG. 2 is a flowchart of an exemplary operation of
the straddle-type vehicle information processor according to
the embodiment of the present invention.

[0010] FIG. 3 is a graph illustrating action in a crash
recognition step executed by a crash recognition section of
the straddle-type vehicle information processor according to
the embodiment of the present invention.

[0011] FIG. 4 is a graph illustrating the action in the crash
recognition step executed by the crash recognition section of
the straddle-type vehicle information processor according to
the embodiment of the present invention.
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DETAILED DESCRIPTION

[0012] A description will hereinafter be made on a
straddle-type vehicle information processor and a straddle-
type vehicle information processing method according to the
present invention by using the drawings. Note that a con-
figuration, an operation, and the like, which will be
described below, constitute merely one example and each of
the straddle-type vehicle information processor and the
straddle-type vehicle information processing method
according to the present invention is not limited to a case
with such a configuration, such an operation, and the like.
[0013] Embodiment

[0014] A description will hereinafter be made on a
straddle-type vehicle information processor according to an
embodiment.

<Configuration of Straddle-Type Vehicle Information
Processor>

[0015] A description will be made on a configuration of
the straddle-type vehicle information processor according to
the embodiment.

[0016] FIG. 1 is a diagram of an exemplary system con-
figuration of the straddle-type vehicle information processor
according to the embodiment of the present invention.
[0017] As illustrated in FIG. 1, a straddle-type vehicle
information processor 10 includes a travel state information
acquisition section 11, a crash recognition section 12, and an
output section 13. The straddle-type vehicle information
processor 10 is mounted on a straddle-type vehicle 1. The
straddle-type vehicle 1 means a type of a vehicle on which
an occupant is seated in a manner to straddle. Examples of
the straddle-type vehicle 1 are a motorcycle (a two-wheeled
motor vehicle, a three-wheeled motor vehicle, and the like)
and an all-terrain vehicle.

[0018] A travel state information sensor 20 that is mounted
on the straddle-type vehicle 1 is connected to the straddle-
type vehicle information processor 10. When the travel state
information acquisition section 11 receives output of the
travel state information sensor 20, the travel state informa-
tion acquisition section 11 acquires information related to a
travel state of the straddle-type vehicle 1. As the information
related to the travel state of the straddle-type vehicle 1, the
travel state information acquisition section 11 continuously
acquires a physical quantity set s that is configured to
include at least two types of physical quantities at a time
point.

[0019] The travel state information sensor 20 is an inertial
measurement unit (IMU) that includes a three-axis gyro-
scope sensor and a three-directional acceleration sensor, for
example. In such a case, the travel state information acqui-
sition section 11 acquires, as the information related to the
travel state of the straddle-type vehicle 1, the physical
quantity set s that is configured to include the two types or
more of the physical quantities among an angular velocity
and acceleration generated in the straddle-type vehicle 1
during travel (that is, six types of the physical quantities).
The travel state information acquisition section 11 may
receive the angular velocity itself from the travel state
information sensor 20 or may receive, as the angular veloc-
ity, another physical quantity that can substantially be con-
verted to the angular velocity. Alternatively, the travel state
information acquisition section 11 may receive the accel-
eration itself from the travel state information sensor 20 or
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may receive, as the acceleration, another physical quantity
that can substantially be converted to the acceleration.
[0020] The crash recognition section 12 acquires a
Mahalanobis distance MHD with respect to a referred
sample group of the physical quantity set s that is acquired
by the travel state information acquisition section 11, and
determines whether the straddle-type vehicle 1 has crashed
on the basis of a relationship between the Mahalanobis
distance MEM and a reference value Th. The referred
sample group is referred data that is configured to include
plural referred physical quantity sets S (that is, the physical
quantity sets, each of which is referred and is configured to
include the same types of the physical quantities as the
physical quantity set s). The referred sample group may be
input and stored in advance (for example, upon shipment),
or may be generated from the plural physical quantity sets s
that have been acquired by the travel state information
acquisition section 11 in the past. In addition, the crash
recognition section 12 may acquire the Mahalanobis dis-
tance MHD itself or may acquire, as the Mahalanobis
distance MHD, another parameter that can substantially be
converted to the Mahalanobis distance MEM.

[0021] The output section 13 outputs a trigger signal to an
execution device 30 when the crash recognition section 12
recognizes that the straddle-type vehicle 1 has crashed.
When receiving the trigger signal, the execution device 30
performs an operation to inform a rescue facility that the
straddle-type vehicle 1 has crashed, for example. In addition,
when receiving the trigger signal, the execution device 30
performs an operation to protect the occupant of the
straddle-type vehicle 1 (for example, an operation to activate
an airbag, or the like), for example.

[0022] In the straddle-type vehicle information processor
10, the sections may collectively be accommodated in a
single casing, or each of the sections may be provided in a
separate casing. In addition, the straddle-type vehicle infor-
mation processor 10 may be incorporated in the execution
device 30 or may not be incorporated in the execution device
30. Furthermore, the straddle-type vehicle information pro-
cessor 10 may partially or entirely be constructed of a
microcomputer, a microprocessor unit, or the like, may be
constructed of a member in which firmware and the like can
be updated, or may be a program module or the like that is
executed by a command from a CPU or the like, for
example.

<Operation of Straddle-Type Vehicle Information
Processor>
[0023] A description will be made on an operation of the

straddle-type vehicle information processor according to the
embodiment.

[0024] The following description will be made on a case
where the physical quantity set s configured to include two
types of physical quantities x1, X2 is acquired in a travel
state information acquisition step. However, in the travel
state information acquisition step, the physical quantity set
s that is configured to include three types or more of the
physical quantities may be acquired, and the Mahalanobis
distance MHD may be derived with respect to such a
physical quantity set s.

[0025] FIG. 2 is a flowchart of an exemplary operation of
the straddle-type vehicle information processor according to
the embodiment of the present invention.
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[0026] The straddle-type vehicle information processor 10
repeatedly executes step S101 to step S105 illustrated in
FIG. 2 when the straddle-type vehicle 1 is in the travel state.

(Travel State Information Acquisition Step)

[0027] In step S101, the travel state information acquisi-
tion section 11 acquires, as the information related to the
travel state of the straddle-type vehicle 1, the two types of
the physical quantities x1, x2 at the time point. That is, the
travel state information acquisition section 11 acquires the
physical quantity set s at the time point. Each of the two
types of the physical quantities x1, x2 may be raw data (that
is, unprocessed data) that is detected by the travel state
information sensor 20, or may be data that is acquired by
eliminating noise from the raw data (that is, the unprocessed
data) detected by the travel state information sensor 20.
[0028] In particular, each of the physical quantities x1, x2
is preferably data that is acquired by treating the raw data
(that is, the unprocessed data) detected by the travel state
information sensor 20 with a median filter. The median filter
is used to replace the raw data (that is, the unprocessed data)
acquired at a certain time point to the raw data (that is, the
unprocessed data), a magnitude of which is ranked in the
middle in a group of the raw data (that is, the unprocessed
data) acquired in a specified period before and after the
certain time point. Various types of the noise can be elimi-
nated by appropriately setting duration of the specified
period before and after the certain time point.

(Crash Recognition Step)

[0029] Next, in step S102, the crash recognition section 12
acquires the Mahalanobis distance MHD with respect to the
referred sample group of the physical quantity set s acquired
in step S101. The crash recognition section 12 may derive
the Mahalanobis distance MHD by calculation, or may
derive the Mahalanobis distance MHD by referring to a
lookup table that is created in advance, or the like.

[0030] More specifically, the Mahalanobis distance MHD
is derived as a value that is calculated by the following
equation 1. Note that x1, x2 in the equation 1 are the physical
quantities x1, x2 of the physical quantity set s acquired in
step S101. In addition, u1 in the equation 1 is an average of
a physical quantity X1 (a referred value of the same type of
the physical quantity as the physical quantity x1) of the
plural referred physical quantity sets S that constitute the
referred sample group. Furthermore, 112 in the equation 1 is
an average of a physical quantity X2 (a referred value of the
same type of the physical quantity as the physical quantity
x2) of the plural referred physical quantity sets S that
constitute the referred sample group. Moreover, 2 in the
equation 1 is a covariance matrix of the physical quantities
X1, X2 of the plural referred physical quantity sets S that
constitute the referred sample group.

wo={((2- X C-Gap

[0031] Next, in step S103, the crash recognition section 12
determines whether the derived Mahalanobis distance MHD
exceeds the reference value Th. If the Mahalanobis distance
MHD exceeds the reference value Th, the processing pro-
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ceeds to step S104. If the Mahalanobis distance MHD does
not exceed the reference value Th, the processing proceeds
to step S105. Note that the reference value Th may be a
constant value or may be a variation value. In addition, the
crash recognition section 12 may determine whether a
change rate of the Mahalanobis distance MHD exceeds the
reference value Th, or may determine whether a time in
which the Mahalanobis distance MHD keeps exceeding the
reference value Th exceeds a reference time.

[0032] Each of FIG. 3 and FIG. 4 is a graph illustrating
action in the crash recognition step that is executed by the
crash recognition section of the straddle-type vehicle infor-
mation processor according to the embodiment of the pres-
ent invention.

[0033] Note that, in FIG. 3 and FIG. 4, a horizontal axis
represents the physical quantity x1, and a vertical axis
represents the physical quantity x2. In addition, in FIG. 3
and FIG. 4, a coordinate of each of the referred physical
quantity sets S, which constitute the referred sample group,
is plotted using a small dot, and an average coordinate Ps of
all of the referred physical quantity sets S, which constitute
the referred sample group, is dotted using a large dot.
Furthermore, in FIG. 3, a coordinate P,, of a physical
quantity set s1 that is acquired at a time point T1 is plotted
using a large dot, and in FIG. 4, a coordinate P, of a
physical quantity set s2 that is acquired at a time point T2 is
plotted using a large dot.

[0034] In an example illustrated in FIG. 3, the physical
quantity set s1 (that is, the coordinate P, ) that significantly
deviates from the average coordinate Ps is acquired. How-
ever, since the deviation of the physical quantity set s1 from
the referred sample group is insignificant, the short
Mahalanobis distance MHD is derived, and it is thus deter-
mined that the crash has not occurred. Meanwhile, in the
example illustrated in FIG. 4, compared to the example
illustrated in FIG. 3, the physical quantity set s2 (that is, the
coordinate P,,) that slightly deviates from the average
coordinate P is acquired. However, since the deviation of
the physical quantity set s2 from the referred sample group
is significant, the long Mahalanobis distance MHD is
derived, and it is thus determined that the crash has occurred.
That is, the crash recognition section 12 can determine
whether the crash has occurred in consideration of disper-
sion states of the two types of the physical quantities x1, x2
in a no-crash state.

[0035] Note that the crash recognition section 12 may vary
the referred sample group in accordance with the travel state
of the straddle-type vehicle 1. For example, the crash
recognition section 12 may change the referred sample
group, which is used to derive the Mahalanobis distance
MHD, in accordance with a speed, the acceleration, a bank
angle, vibrations, or the like generated in the straddle-type
vehicle 1.

[0036] The travel state information acquisition section 11
may further acquire another physical quantity set s that has
a different combination of the types of the physical quanti-
ties from the physical quantity set s and that is configured to
include at least two types of the physical quantities, and the
crash recognition section 12 may switch the physical quan-
tity set s to the other physical quantity set s in accordance
with the travel state of the straddle-type vehicle 1, so as to
derive the Mahalanobis distance MHD. That is, in the case
where the travel state information acquisition section 11
acquires the three types of the angular velocity and the three
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types of the acceleration (that is, the six types of the physical
quantities) generated in the straddle-type vehicle 1 during
the travel from the travel state information sensor 20, the
crash recognition section 12 may switch the physical quan-
tities, each of which is selected to constitute the physical
quantity set s, in accordance with the speed, the acceleration,
the bank angle, the vibrations, or the like generated in the
straddle-type vehicle 1.

(Output Step)

[0037] Next, in step S104, the output section 13 outputs
the trigger signal to the execution device 30. Meanwhile, in
step S105, the output section 13 does not output the trigger
signal to the execution device 30.

<Effects of Straddle-Type Vehicle Information Processor>

[0038] A description will be made on effects of the
straddle-type vehicle information processor according to the
embodiment.

[0039] In the straddle-type vehicle information processor
10, the travel state information acquisition section 11
acquires, as the information related to the travel state of the
straddle-type vehicle 1, the physical quantity set s, which is
configured to include the at least two types of the physical
quantities (x1, x2), and the crash recognition section 12
acquires the Mahalanobis distance MEM with respect to the
referred sample group of the physical quantity set s and
determines whether the crash has occurred on the basis of
the relationship between the Mahalanobis distance MHD
and the reference value Th. That is, it is determined whether
the crash has occurred in consideration of the dispersion
states of the at least two types of the physical quantities (x1,
x2) in the no-crash state. Accordingly, even in the case
where the acceleration of the straddle-type vehicle 1 is
abruptly increased during the travel, such erroneous recog-
nition that the straddle-type vehicle 1 has crashed can be
prevented. In addition, it is possible to recognize that the
straddle-type vehicle 1 has crashed at a stage before the
acceleration is extremely increased. Therefore, the present
invention can contribute to improvement in the occupant
safety.

[0040] Preferably, the physical quantity set s includes the
acceleration or the angular velocity generated in the
straddle-type vehicle 1. With such a configuration, it is
possible to accurately determine whether the crash has
occurred. Therefore, it is possible to recognize that the
straddle-type vehicle 1 has crashed during the travel with a
high degree of accuracy at appropriate timing to contribute
to the improvement in the occupant safety, and realization of
such recognition is improved.

[0041] Preferably, the crash recognition section 12 varies
the referred sample group in accordance with the travel state
of the straddle-type vehicle 1. With such a configuration, it
is possible to optimize the determination on whether the
crash has occurred in accordance with vehicle body behav-
ior. In particular, compared to a vehicle such as an automo-
bile or a track, the vehicle body behavior of the straddle-type
vehicle 1 is changed drastically. Therefore, such a configu-
ration is particularly advantageous for the straddle-type
vehicle 1.

[0042] Preferably, the travel state information acquisition
section 11 further acquires, as the information related to the
travel state of the straddle-type vehicle 1, the other physical

Oct. 1, 2020

quantity set s, which is configured to include the at least two
types of the physical quantities, the physical quantity set s
and the other physical quantity set s have the different
combinations of the types of the physical quantities from
each other, and the crash recognition section 12 switches the
physical quantity set s, which is used to determine whether
the crash has occurred, to the other physical quantity set s in
accordance with the travel state of the straddle-type vehicle
1. With such a configuration, it is possible to optimize the
determination on whether the crash has occurred in accor-
dance with the vehicle body behavior. In particular, com-
pared to the vehicle such as the automobile or the track, the
vehicle body behavior of the straddle-type vehicle 1 is
changed drastically. Therefore, such a configuration is par-
ticularly advantageous for the straddle-type vehicle 1.
[0043] Preferably, the at least two types of the physical
quantities (x1, x2) acquired by the travel state information
acquisition section 11 are treated with the median filter.
Compared to other filters (for example, a moving average
filter, a high-pass filter, a low-pass filter, a bandpass filter,
and the like), use of the median filter can suppress a delay
occurred to the data that has been processed using the filter.
Therefore, it is possible to recognize that the straddle-type
vehicle 1 has crashed during the travel with the high degree
of accuracy at the appropriate timing to contribute to the
improvement in the occupant safety, and the realization of
such recognition is improved by using the median filter.
[0044] Preferably, the straddle-type vehicle 1 is the two-
wheeled motor vehicle. Since travel stability and the occu-
pant safety of the two-wheeled motor vehicle are especially
low, the characteristics thereof that have been described so
far are particularly effective in the two-wheeled motor
vehicle.

<Application Example of Operation of Straddle-Type
Vehicle Information Processor>

[0045] In the description that has been made so far, the
crash recognition section 12 recognizes that the straddle-
type vehicle 1 has crashed during the travel only on the basis
of the relationship between the Mahalanobis distance MEM,
which is derived with respect to the physical quantity set s,
and the reference value Th. The travel state information
acquisition section 11 may further acquire, as the informa-
tion related to the travel state of the straddle-type vehicle 1,
a sub-physical quantity set ss that has a different combina-
tion of the types of the physical quantities from the physical
quantity set s and is configured to include at least the two
types of the physical quantities. The crash recognition
section 12 may further acquire a sub-Mahalanobis distance
MHDs that is the Mahalanobis distance with respect to a
referred sample group of the sub-physical quantity set ss.
That is, the crash recognition section 12 may make the
determination on whether the straddle-type vehicle 1 has
crashed during the travel on the basis of the relationship
between the Mahalanobis distance MHD, which is derived
with respect to the physical quantity set s, and the reference
value Th and the determination on whether the straddle-type
vehicle 1 has crashed during the travel on the basis of a
relationship between the sub-Mahalanobis distance MHDs,
which is derived with respect to the sub-physical quantity set
ss, and a reference value Ths in parallel (that is, almost
simultaneously). In this way, the crash recognition section
12 may recognize that the straddle-type vehicle 1 has
crashed during the travel. With such a configuration, a
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response speed to the crash can be improved by making the
high-sensitive determination while erroneous recognition of
the crash by the low-sensitive determination is suppressed.
[0046] The description has been made so far on the
embodiment. However, the present invention is not limited
to the description of the embodiment. For example, only a
part of the embodiment may be implemented, or parts of the
embodiment may be combined.

REFERENCE SIGNS LIST

[0047] 1: Straddle-type vehicle

[0048] 10: Straddle-type vehicle information processor
[0049] 11: Travel state information acquisition section
[0050] 12: Crash recognition section

[0051] 13: Output section

[0052] 20: Travel state information sensor

[0053] 30: Execution device

[0054] x1, x2: Physical quantity
[0055] Pg: Average coordinate of referred sample group
[0056] P,: Coordinate of physical quantity set sl

acquired at time point T1
[0057] P,,: Coordinate of physical quantity set s2
acquired at time point T2

1. A straddle-type vehicle information processor (10)

comprising:

a travel state information acquisition section (11) that
acquires information related to a travel state of a
straddle-type vehicle (1);

a crash recognition section (12) that recognizes that the
straddle-type vehicle (1) has crashed during travel on
the basis of the information acquired by the travel state
information acquisition section (11); and

an output section (13) that makes output corresponding to
the recognition of the crash by the crash recognition
section (12), wherein

the travel state information acquisition section (11)
acquires, as the information, a physical quantity set (s)
that is configured to include at least two types of
physical quantities (x1, x2), and

the crash recognition section (12) acquires a Mahalanobis
distance (MHD) with respect to a referred sample
group of the physical quantity set (s), which is acquired
by the travel state information acquisition section (11),
and determines whether the crash has occurred on the
basis of a relationship between said Mahalanobis dis-
tance (MHD) and a reference value (Th).

2. The straddle-type vehicle information processor

according to claim 1, wherein

the physical quantity set (s) includes acceleration gener-
ated in the straddle-type vehicle (1).

3. The straddle-type vehicle information processor

according to claim, wherein

the physical quantity set (s) includes an angular velocity
generated in the straddle-type vehicle (1).

4. The straddle-type vehicle information processor

according to claim 1, wherein

the crash recognition section (12) varies the referred
sample group in accordance with the travel state of the
straddle-type vehicle (1).

5. The straddle-type vehicle information processor

according to claim 1, wherein
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the travel state information acquisition section (11) further
acquires, as the information, another physical quantity
set (s) that is configured to include at least two types of
the physical quantities,

the physical quantity set (s) and the other physical quan-
tity set (s) have different combinations of the types of
the physical quantities from each other, and

the crash recognition section (12) switches the physical
quantity set (s), which is used to determine whether the
crash has occurred, to the other physical quantity set (s)
in accordance with the travel state of the straddle-type
vehicle (1).

6. The straddle-type vehicle information processor

according to claim 1, wherein

the travel state information acquisition section (11) further
acquires, as the information, a sub-physical quantity set
(ss) that is configured to include at least two types of
the physical quantities,

the physical quantity set (s) and the sub-physical quantity
set (ss) have different combinations of the types of the
physical quantities from each other, and

the crash recognition section (12)

further acquires a sub-Mahalanobis distance (MHDs) that
is the Mahalanobis distance with respect to a referred
sample group of the sub-physical quantity set (ss)
acquired by the travel state information acquisition
section (11), and determines whether the crash has
occurred on the basis of a relationship between said
sub-Mahalanobis distance (MHDs) and a reference
value (Ths), and

makes the determination on the basis of the relationship
between the Mahalanobis distance (MHD) and the
reference value (Th) and the determination on the basis
of the relationship between the sub-Mahalanobis dis-
tance (MHDs) and the reference value (Ths) in parallel,
so as to recognize that the straddle-type vehicle (1) has
crashed during the travel.

7. The straddle-type vehicle information processor

according to claim 1, wherein

the at least two types of the physical quantities (x1, x2)
acquired by the travel state information acquisition
section (11) are treated with a median filter.

8. The straddle-type vehicle information processor

according to claim 1, wherein

the straddle-type vehicle (1) is a two-wheeled motor
vehicle.

9. A straddle-type vehicle information processing method

comprising:

a travel state information acquisition step (S101) of
acquiring information related to a travel state of a
straddle-type vehicle (1);

a crash recognition step (5102, S103) of recognizing that
the straddle-type vehicle (1) has crashed during travel
on the basis of the information acquired in the travel
state information acquisition step (S101); and

an output step (S104, S105) of making output correspond-
ing to the recognition of the crash in the crash recog-
nition step (S102, S103), wherein

in the travel state information acquisition step (S101), a
physical quantity set (s) that is configured to include at
least two types of physical quantities (x1, X2) is
acquired as the information, and

in the crash recognition step (8102, S103), a Mahalanobis
distance (MHD) is acquired with respect to a referred
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sample group of the physical quantity set (s) acquired
in the travel state information acquisition step (S101),
and it is determined whether the crash has occurred on
the basis of a relationship between said Mahalanobis
distance (MHD) and a reference value (Th).

#* #* #* #* #*



