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(54) STATE MONITORING DEVICE, STATE MONITORING SYSTEM, AND TRAIN

(57) In the related art, a system is not disclosed in
which a predetermined location or position is automati-
cally recorded regardless of any sensor information for
preventive maintenance from characteristic sensor infor-
mation that is generated at the predetermined location
or section. There is provided a state-monitoring device
that performs state monitoring of a vehicle based on a
sensor signal and positional information of the vehicle,
the state-monitoring device is configured to have a sen-
sor signal detecting portion, a sensor signal threshold
determination processing portion, a sensor signal thresh-
old exceeding section management portion that inputs
positional information of the vehicle and a determination
result by the sensor signal threshold determination
processing portion and measures the number of times
that the threshold is exceeded within a predetermined
section, and an automatic recording section manage-
ment portion that determines whether or not the number
of times that the threshold is exceeded within the prede-
termined section exceeds the predetermined number of
times and sets the predetermined section as an automat-
ic recording section in a case where the number of times
that the threshold is exceeded exceeds the predeter-
mined number of times.
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Description

Technical Field

[0001] The present invention relates to a state-moni-
toring device, a state-monitoring system, and an organ-
ization train.

Background Art

[0002] JP-A-2013-164869 (PTL 1) is an example of the
background art of the present technical field. The public
information discloses a problem of "providing a drive re-
corder that is able to detect an accident with good preci-
sion without determination mistakes due to noise and
disturbance and able to make a determination appropri-
ate to specifications of the vehicle, running habits, road
conditions, and road surface conditions" (refer to PTL 1
(paragraph [0007])), as means for solving the problem,
"the drive recorder is provided with a camera installed in
a vehicle, an acceleration sensor that is able to detect
acceleration of at least two axes of the front/rear and
left/right of the vehicle, and storage means for storing an
image captured by the camera and acceleration that is
detected by the acceleration sensor, in which a condition
is set in which the acceleration that is detected by the
acceleration sensor exceeds a predetermined threshold
in a fixed time, when the condition is fulfilled, an image
is captured in a predetermined time, a file that includes
the time at which the condition is fulfilled and image in-
formation which is captured within the predetermined
time is generated and stored in the storage means, and
the fixed time is modifiable by a user designating a
number of times the acceleration that is detected by a
predetermined sampling cycle continuously exceeds the
threshold" (refer to PTL 1 (paragraph [0008])), and the
like.

Citation List

Patent Literature

[0003] PTL 1: JP-A-2013-164869

Summary of Invention

Technical Problem

[0004] However, a technique in which a predetermined
location or position is automatically recorded regardless
of any sensor signal for preventive maintenance based
on the characteristic sensor signal that is generated at
the predetermined location or section is not disclosed in
PTL 1, and there is room for improvement of efficiency
of work such as an operation or maintenance.

Solution to Problem

[0005] In order to solve the problem described above,
according to an aspect of the present invention, there is
provided a state-monitoring device that performs state
monitoring of a vehicle based on, for example, a sensor
signal acquired from a sensor that is mounted in the ve-
hicle and positional information of the vehicle that is ac-
quired from a vehicle information control device, the
state-monitoring device is configured to have a sensor
signal detecting portion that detects the sensor signal, a
sensor signal threshold determination processing portion
that determines whether or not the sensor signal exceeds
a predetermined threshold, a sensor signal threshold ex-
ceeding section management portion that inputs posi-
tional information of the vehicle and a determination re-
sult by the sensor signal threshold determination
processing portion and measures the number of times
that the threshold is exceeded within a predetermined
section, and an automatic recording section manage-
ment portion that determines whether or not the number
of times that the threshold is exceeded within the prede-
termined section exceeds the predetermined number of
times and sets the predetermined section as an automat-
ic recording section in which data recording is automat-
ically performed in a case where the number of times that
the threshold is exceeded exceeds the predetermined
number of times.

Advantageous Effects of Invention

[0006] According to the present invention, it is possible
to provide a state-monitoring system that is able to make
work such as an operation or maintenance efficient.

Brief Description of Drawings

[0007]

[Fig. 1] Fig. 1 is a configuration example of the en-
tirety of a state-monitoring system of a railway vehi-
cle of Embodiment 1.
[Fig. 2] Fig. 2 is a configuration example of a hard-
ware system of a state-monitoring device illustrated
in Fig. 1.
[Fig. 3] Fig. 3 is an example of a system configuration
that detects the sensor signal in a predetermined
section in the entirety of the configuration diagram
illustrated in Fig. 1.
[Fig. 4] Fig. 4 is an example of the flow of the state-
monitoring system illustrated in Fig. 1.
[Fig. 5] Fig. 5 is an example of a sensor signal thresh-
old determination process illustrated in Fig. 3.
[Fig. 6] Fig. 6 is an example of a process of a sensor
signal threshold exceeding section management
portion and a vehicle positional information threshold
determination process portion illustrated in Fig. 3.
[Fig. 7] Fig. 7 is an example of a state display result
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of the state-monitoring system illustrated in Fig. 1.
[Fig. 8] Fig. 8 is an example of a trend display result
of the state display result illustrated in Fig. 7.
[Fig. 9] Fig. 9 is a configuration example of the en-
tirety of a state-monitoring system of the railway ve-
hicle of Embodiment 2.
[Fig. 10] Fig. 10 is a configuration diagram of a sys-
tem that detects the sensor signal in a predetermined
section in the entirety of the configuration diagram
illustrated in Fig. 9.
[Fig. 11] Fig. 11 is a configuration example of the
entirety of a state-monitoring system of the railway
vehicle of Embodiment 3.

Description of Embodiments

[0008] In a mobile system (elevator, motor vehicle, and
the like) including a railway vehicle or a plant system
(wind power generation, nuclear power generation, and
the like) including a thermal power plant, there is demand
to promote improvement of work and increasing efficien-
cy of work such as an operation or maintenance in each
system by communicating, accumulating, and analyzing
a large amount of data from various sensor signals and
the like that are equipped in each system.
[0009] In the present embodiment, it is possible to pro-
vide a state-monitoring system of a railway vehicle that
it is possible to construct using a simple system config-
uration, and it is possible to provide a system in which a
predetermined location or position is automatically re-
corded regardless of any sensor signal for preventive
maintenance based on the characteristic sensor signal
that is generated at the predetermined location or sec-
tion.
[0010] An embodiment is described below with refer-
ence to the drawings. Note that, in each diagram, the
same numbers are given to constituent elements that
have common functions, and overlapping explanation is
omitted.

Embodiment 1

[0011] First, the configuration of the entirety of the sys-
tem in the present embodiment is described using Fig.
1. In Fig. 1, information transmitted to a vehicle informa-
tion control device 5 from various devices (door 3, un-
derfloor device 4, and the like) including a state-monitor-
ing device 2 that is attached to a railway vehicle 1 is
accumulated in a database 8 of a ground-side monitoring
system 6 via the railway vehicle 1 and a wireless trans-
mission device 7 that is installed at the ground side. The
ground-side monitoring system 6 is constituted by a per-
sonal computer 9, an analysis device 10, and the data-
base 8 via a network 11. In addition, the ground-side
monitoring system 6 acquires information from a plurality
of vehicles.
[0012] An example in which the personal computer 9,
the analysis device 10, and the database 8 are separate

bodies is indicated, but the entirety or a part may be con-
stituted by one device. For example, the function that is
realized by the personal computer 9 and the analysis
device 10 may be realized by one device.
[0013] The state-monitoring device 2 is able to input
various sensor signals with respect to state-monitoring
items that are required by the respective railway vehicles
1, in Fig. 1, a vibration acceleration sensor 12 that is
installed in the floor of a vehicle body 13 for the purpose
of ride comfort monitoring of the railway vehicle 1 as a
wired connection example, but the vibration acceleration
sensor 12 may be installed in a carriage 14 of the railway
vehicle 1 for the purpose of monitoring abnormalities of
track infrastructure or carriage parts. Furthermore, a mi-
crophone for noise measurement may be installed in the
vehicle body 13 or the carriage 14 of the railway vehicle
1 for the purpose of monitoring abnormalities of interior
and exterior noise of the railway vehicle 1. Furthermore,
a strain sensor may be installed in the vehicle body 13
or the carriage 14 of the railway vehicle 1 for the purpose
of monitoring deterioration of the railway vehicle 1. In
addition, various sensors and the state-monitoring de-
vice 2 may use wireless transmission.
[0014] Note that, an example in which information is
acquired from the railway vehicle is indicated in Fig. 1,
but for example, a mobile system other than the railway
vehicle (motor vehicle, elevator, and the like) or a plant
system (thermal power generation, wind power genera-
tion, nuclear power generation, and the like), may be con-
stituted so as to acquire information from other than the
railway vehicle.
[0015] Next, a configuration example of a hardware
system of the state-monitoring device 2 of Fig. 1 will be
described using Fig. 2.
[0016] The state-monitoring device 2 is constituted by
a processor 30, a switch 31, a display portion 32, and a
setting portion 40, and the processor 30 is constituted by
a central processing unit (CPU) 33, an interface 34, a
random access memory (RAM) 35, a read only memory
(ROM) 36, and a card connector 37. The CPU 33 of the
processor 30 is connected to the interface 34, the RAM
35, the ROM 36, and the card connector 37 via a bus 38,
and the card connector 37 is connected to a memory
card 39. The interface 34 is connected to the switch 31,
the display portion 32, the setting portion 40, various sen-
sors including the vibration acceleration sensor 12, and
the vehicle information control device 5. Note that, vari-
ous sensors including the vibration acceleration sensor
12 may be installed inside the state-monitoring device 2.
Furthermore, the state-monitoring device 2 may be con-
figured as a part of the vehicle information control device
5. In addition, the switch 31, the display portion 32, and
the setting portion 40 may be installed on the front surface
of the state-monitoring device 2. In addition, the memory
card 39 that is connected to the card connector 37 may
be directly taken out from the front surface of the state-
monitoring device 2.
[0017] Next, a configuration diagram of the state-mon-
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itoring system of a railway vehicle that is realized by the
state-monitoring device of Fig. 2 will be described using
Fig. 3. Here, a sensor that is connected to the state-mon-
itoring device 2 is set as the vibration acceleration sensor
12. In Fig. 3, a vibration acceleration sensor signal 100a
that is detected by the vibration acceleration sensor 12
is output to a sensor signal detecting portion 50 of the
state-monitoring device 2.
[0018] The sensor signal detecting portion 50 converts
the vibration acceleration sensor signal 100a to a digital
sensor signal 101a and outputs the signal to a sensor
signal threshold determination processing portion 51 and
a data transmission and recording processing portion 54.
[0019] The sensor signal threshold determination
processing portion 51 determines whether or not the sen-
sor signal threshold that is set in advance is exceeded
with respect to the digital sensor signal 101a, then a sen-
sor signal threshold determination process result 102a
is output to a sensor signal threshold exceeding section
management portion 52 and the data transmission and
recording processing portion 54.
[0020] The sensor signal threshold exceeding section
management portion 52 inputs the sensor signal thresh-
old determination process result 102a and a vehicle po-
sitioning signal 104a of the vehicle information control
device 5, counts the number of times the sensor signal
threshold is exceeded at a predetermined section, loca-
tion, or position based on the vehicle positioning signal
104a, and outputs a number of times the sensor signal
threshold is exceeded 105a to a vehicle positional infor-
mation threshold determination process portion 53. Note
that, preferably the vehicle information control device 5
acquires detection information according to a track circuit
or positional information of the vehicle using wireless
communication and the like with a ground device.
[0021] The vehicle positional information threshold de-
termination process portion 53 inputs the number of times
the sensor signal threshold is exceeded 105a and the
vehicle positioning signal 104a, and determines whether
or not the number of times the sensor signal threshold is
exceeded 105a exceeds the threshold number of times
of exceeding that is set in advance, then a determination
process result 106a is output to the data transmission
and recording processing portion 54.
[0022] The data transmission and recording process-
ing portion 54 inputs the determination process results
102a and 106a and the digital sensor signal 101a and
outputs the digital sensor signal 101a to the vehicle in-
formation control device 5 based on the sensor signal
threshold determination process result 102a and the de-
termination process result 106a. Furthermore, the data
transmission and recording processing portion 54 inputs
a vehicle information signal 107a of the vehicle informa-
tion control device 5 and records the digital sensor signal
101a and the vehicle information signal 107a based on
the determination process results 102a and 106a in the
memory card 39 of the state-monitoring device 2. In ad-
dition, the data transmission and recording processing

portion 54 is installed on the ground side, and may be
provided with means for transmitting the determination
process result 106a or the digital sensor signal 101a and
the vehicle information signal 107a to the ground-side
device by wireless communication. In that case, it is pos-
sible to reduce cost or a space in which the data trans-
mission and recording processing portion 54 or the mem-
ory card 39 is installed on the pick-up side. In addition,
it is possible to reduce the processing costs while running
by performing the data transmission and recording while
the vehicle is stopped and is particularly favorable to per-
form while the vehicle stopped in a station or a vehicle
maintenance base for the railway operation.
[0023] In this manner, it may be possible to set and
manage an automatic recording section in which data is
automatically recorded as described later by the vehicle
positional information threshold determination process
portion 53 and the data transmission and recording
processing portion 54, and two portions may be com-
bined and called an automatic recording section man-
agement portion.
[0024] Note that, the vehicle positioning signal 104a
preferably applies station information (for example, a
unique station code assigned to each station), kilometer
information that indicates a running distance, a global
positioning system (GPS) signal, or the like. In addition,
preferably the vehicle information signal 107a selects
items such as vehicle running velocity information, GPS
information, or the like that is necessary in a detailed
analysis of the digital sensor signal 101a. Note that, the
sensor signal threshold determination processing portion
51 may be configured as a system that outputs an alarm
signal to the vehicle information control device 5 and out-
puts the alarm signal to the personal computer 9 of the
ground-side monitoring system 6 in a case where it is
determined that the sensor signal threshold that is set in
advance is exceeded with respect to the digital sensor
signal 101a. Furthermore, the vehicle positional informa-
tion threshold determination process portion 53 may be
configured as a system that outputs an automatic record-
ing start signal to the vehicle information control device
5 and outputs the signal to the personal computer 9 of
the ground-side monitoring system 6 in a case where it
is determined that the number of times the threshold is
exceeded that is set in advance is exceeded with respect
to the number of times the sensor signal threshold is ex-
ceeded 105a.
[0025] Next, a state-monitoring flow of a railway vehicle
will be described using a flow diagram in Fig. 4. First, a
state-monitoring system power on process 200 is exe-
cuted, and device error confirmation of each device in-
cluding the state-monitoring device 2 (vehicle information
control device 5 and the like) or initial setting 201 of a
threshold parameter reading process, or the like is exe-
cuted. After the initial setting 201 ends, a detection proc-
ess 202 of the sensor signal and the vehicle positional
information is executed, a threshold determination proc-
ess 203 is executed with respect to the sensor signal,
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and it is determined whether the threshold is exceeded
(204). In a case where the threshold is exceeded, a re-
cording and transmission process 205 of the sensor sig-
nal that exceeds the threshold is executed. Furthermore,
a status start-up process exceeding the threshold 206 is
executed, and a status of threshold exceeded is set to
ON.
[0026] Next, an ON/OFF determination process 207 of
status of threshold exceeded is executed. In a case
where the status of threshold exceeded is set to ON, a
status stand-down process exceeding the threshold 208
is executed, and furthermore, a determination process
209 is executed of whether or not current vehicle posi-
tional information that is acquired from the vehicle infor-
mation control device 5 is already present in the sensor
signal threshold exceeding section. Here, a counter up-
date process exceeding the sensor signal threshold 210
is executed in a case where the current vehicle positional
information that is acquired from the vehicle information
control device 5 is already present in the sensor signal
threshold exceeding section. A section generation proc-
ess exceeding the sensor signal threshold 211 is newly
executed in a case where the current vehicle positional
information that is acquired from the vehicle information
control device 5 is not present in the sensor signal thresh-
old exceeding section. Next, a determination process 212
is executed of whether the number of times the threshold
is exceeded that is set in advance by the counter exceed-
ing the sensor signal threshold, and the current vehicle
positional information is set to an automatic recording
section as an automatic recording section setting process
213 in a case where the threshold is exceeded.
[0027] Next, a determination process 214 is executed
of whether or not the current vehicle positional informa-
tion that is acquired from the vehicle information control
device 5 is present in the automatic recording section.
Here, a recording transmission process 215 of the sensor
signal for automatic recording is executed in a case
where the current vehicle positional information that is
acquired from the vehicle information control device 5 is
present in the automatic recording section. For example,
it is preferable to compare automatic recording section
information that is set by the vehicle positional informa-
tion threshold determination process portion 53 and po-
sitional information that is acquired from the vehicle in-
formation control device 5, and permit data transmission
to the data transmission and recording processing por-
tion 54 in a case where the sets of information match.
Next, a series of subsequent processes of the process
202 are repeatedly executed until a state-monitoring sys-
tem power source disconnection process 217 is execut-
ed. Note that, an update process such as a current pa-
rameter is executed and the system is disconnected in
a case where the state-monitoring system power source
disconnection process 217 is executed.
[0028] Next, the sensor signal threshold determination
process will be described using an example of a vibration
acceleration sensor signal waveform in Fig. 5. A vibration

acceleration waveform 60 is represented by a position in
the horizontal axis and acceleration in the vertical axis,
and includes an exceptionally large vibration generation
section 63. Here, in the sensor signal threshold determi-
nation process, a vibration acceleration threshold 61 and
a vibration acceleration threshold exceeding time 62 are
set in advance. First, the sensor signal threshold deter-
mination process detects an exceeding point at which
the vibration acceleration waveform 60 initially exceeded
the vibration acceleration threshold 61. Next, the sensor
signal threshold determination process determines
whether the vibration acceleration waveform 60 exceeds
the vibration acceleration threshold exceeding time 62
with reference to the exceeding point of the vibration ac-
celeration threshold 61 and outputs a threshold exceed-
ing determination process result 102a in a case where
the time is exceeded.
[0029] Next, each management and processing meth-
od of the sensor signal threshold exceeding section man-
agement portion 52, the vehicle positional information
threshold determination process portion 53, and the data
transmission and recording processing portion 54 using
a vibration acceleration sensor signal waveform exam-
ple, an example of the number of times the sensor signal
threshold is exceeded, a vehicle positional information
example, and a data recording transmission propriety
signal example of Fig. 6 will be described. Fig. 6 indicates
a vibration acceleration sensor signal waveform 71, a
number of times the threshold of the sensor signal is ex-
ceeded 72 between stations A-B, a number of times the
threshold of the sensor signal is exceeded 73 between
stations C-D, a station code 76 that is vehicle positional
information, and a data recording transmission propriety
signal 74 as positions on the horizontal axis when the
railway vehicle 1 repeatedly passes through station A,
station B, station C, and station D as station 70 three
times. Here, the vibration acceleration sensor signal
waveform includes exceptional vibration acceleration 75
that is detected as exceeding the threshold using the
sensor signal threshold determination processing portion
51 between the stations A-B and between the stations
C-D of the first time, between the stations A-B and be-
tween the stations C-D of the second time, and between
the stations C-D of the third time. First, the sensor signal
threshold exceeding section management portion 52
counts the number of times the threshold of the sensor
signal is exceeded 72 between the stations A-B on the
basis of the station code 76 that is vehicle positional in-
formation by the exceptional vibration acceleration 75
that is generated between the stations A-B. Furthermore,
the exceptional vibration acceleration 75 is recorded on
the memory card 39 and is transmitted to the vehicle
information control device 5 by the data transmission and
recording processing portion 54 switching the data re-
cording transmission propriety signal 74 from OFF to ON.
Next, the sensor signal threshold exceeding section man-
agement portion 52 counts the number of times the
threshold of the sensor signal is exceeded 73 between
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the stations C-D on the basis of the station code 76 by
the exceptional vibration acceleration 75 that is generat-
ed between the stations C-D. The data recording and
transmission process by the data transmission and re-
cording processing portion 54 at this time is described
above.
[0030] Next, the sensor signal threshold exceeding
section management portion 52 counts each of the
number of times the threshold of the sensor signal is ex-
ceeded 72 between the stations A-B and the number of
times the threshold of the sensor signal is exceeded 73
between the stations C-D on the basis of the station code
76 by the exceptional vibration acceleration 75 that is
generated between the stations A-B and between the
stations C-D when running inter-section in the second
time. Here, in a case where the number of times the
threshold of the sensor signal is exceeded is set in ad-
vance to 2, the number of times the threshold of the sen-
sor signal is exceeded 72 between the stations A-B and
the number of times the threshold of the sensor signal is
exceeded 73 between the stations C-D are determined
to exceed the threshold, and the station code 76 between
the stations A-B and the station code 76 between the
stations C-D are automatically set as automatic recording
section targets.
[0031] Next, since the threshold exceeding vibration
acceleration 75 between the stations A-B is not confirmed
when running inter-section in the third time, but is already
set as the automatic recording section target, the vibra-
tion acceleration sensor signal waveform 71 is recorded
on the memory card 39 and is transmitted to the vehicle
information control device 5 by the data transmission and
recording processing portion 54 switching the data re-
cording transmission propriety signal 74 from OFF to ON
regardless of whether a threshold exceeding vibration
acceleration 75 is generated. In addition, the threshold
exceeding vibration acceleration 75 between the stations
C-D is confirmed, but the vibration acceleration sensor
signal waveform 71 is recorded on the memory card 39
and is transmitted to the vehicle information control de-
vice 5 by the data transmission and recording processing
portion 54 switching the data recording transmission pro-
priety signal 74 from OFF to ON in the same manner as
the automatic recording of the vibration acceleration be-
tween the stations A-B described above. By doing so,
the recording section is automatically generated on the
basis of the number of times the threshold is exceeded
72 between the stations A-B, the number of times the
threshold is exceeded 73 between the stations C-D and
the station code 76. Note that, preferably the maximum
number of the number of times that the threshold is ex-
ceeded is selected according to the memory of the state-
monitoring device 2.
[0032] In addition, other than the station code 76, kil-
ometer information that indicates a running distance, a
GPS signal, and the like may be applied. Furthermore,
it is possible to carry out threshold determination process
of a vehicle running velocity with respect to the station

code 76 in a case where only the vibration acceleration
sensor during running is set as the target.
[0033] In addition, a method of manually releasing from
a setting portion 40 of the state-monitoring device 2 or
the ground-side monitoring system 6 may be set as the
release method of the automatic recording section. Fur-
thermore, a method may be set for automatically releas-
ing from the automatic recording section in a case where
the threshold exceeding vibration acceleration 75 is not
detected in the time or running distance set in advance.
[0034] Next, a display method of recording data will be
described using a display screen in Fig. 7. Fig. 7 is a
diagram that indicates the position on the horizontal axis
and time on the vertical axis, and visualizes a vibration
generation state between position A and position B.
[0035] Here, as an example of vibration acceleration,
a gray value of a vibration acceleration distribution 80 is
expressed in Fig. 7 as a size of the vibration acceleration
level. As illustrated in Fig. 7, when the vibration acceler-
ation level increases, the gray value of the vibration ac-
celeration distribution 80 becomes higher step by step
so as to indicate vibration acceleration distributions 81,
82, and 83, and it is possible to visually ascertain whether
some vibration acceleration level is changed in some
section. In addition, in the manner of vibration accelera-
tion 84, the vibration acceleration level may be expressed
as a size of an illustration of a circle or the like. In addition,
it is possible to ascertain a trend of the time indicated on
the horizontal axis and the acceleration indicated on the
vertical axis as shown in Fig. 8 by carrying out a trend
analysis range specification 85 when ascertaining a ten-
dency of a specific vibration acceleration level 90. Note
that, the displays are not only position or time, and may
apply a restriction using vehicle velocity and the like.
[0036] A case of applying to the railway vehicle is de-
scribed in the present embodiment, but it is possible to
apply to a general moving body such that a monorail, an
automobile, or the like runs at a specific position or loca-
tion.
[0037] As above, according to the present embodi-
ment, it is possible to provide a system in which a pre-
determined location or position is automatically recorded
regardless of any sensor signal for preventive mainte-
nance based on the characteristic sensor signal that is
generated at the predetermined location or section with-
out always recording and transmitting a large sensor sig-
nal of data capacity, improve vehicle operation reliability,
and improve efficiency of vehicle maintenance work.

Embodiment 2

[0038] Fig. 9 illustrates an example of a state-monitor-
ing system of a railway vehicle of Embodiment 2. In the
system configuration diagram in Fig. 9, an additional
point with respect to the system configuration diagram in
Fig. 1 will be described. First, in Fig. 9, a railway vehicle
20 is added as well as the railway vehicle 1, and a gang-
way 21 is installed in the railway vehicle 1 and the railway
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vehicle 20. A state-monitoring device 2’ and a vibration
acceleration sensor 12’ are installed in the railway vehicle
20, and the sensor signal of the vibration acceleration
sensor 12’ is input to the state-monitoring device 2’.
[0039] Next, a configuration diagram of the state-mon-
itoring system of a railway vehicle that is realized by the
state-monitoring device of Fig. 9 will be described using
Fig. 10. In the system configuration diagram in Fig. 10,
an additional point with respect to the system configura-
tion diagram in Fig. 3 will be described. First, here a sen-
sor that is connected to the state-monitoring device 2’
which is set in the railway vehicle 20 is set as the vibration
acceleration sensor 12’. A sensor signal threshold ex-
ceeding section management portion 52’ inputs the ve-
hicle positioning signal 104a of the vehicle information
control device 5 via the state-monitoring device 2, counts
the number of times the sensor signal threshold is ex-
ceeded at a predetermined section, location, or position
based on the vehicle positioning signal 104a, and outputs
a number of times the sensor signal threshold is exceed-
ed 105a’ to a vehicle positional information threshold de-
termination process portion 53’. The vehicle positional
information threshold determination process portion 53’
inputs the vehicle positioning signal 104a of the vehicle
information control device 5 via the state-monitoring de-
vice 2, and determines whether or not the number of
times the sensor signal threshold is exceeded 105a’ ex-
ceeds the threshold number of times of exceeding that
is set in advance, then a determination process result
106a’ is output to a data transmission and recording
processing portion 54’. Furthermore, the vehicle position-
al information threshold determination process portions
53 and 53’ respectively communicate an automatic re-
cording section signal 110a that indicates the automatic
recording locations, shares the automatic recording sec-
tion that is set by each railway vehicle 1 and 20 and au-
tomatically executes data recording and transmission.
Note that, the state-monitoring device 2’ may have a sys-
tem configuration that connects to the state-monitoring
device 2 via the vehicle information control device 5. In
addition, preferably the same system configuration is set
even if the number of the railway vehicles 20 is raised.
[0040] Furthermore, the number of times that the
threshold is exceeded may be shared between the sen-
sor signal threshold exceeding section management por-
tions 52 and 52’ and the automatic recording location
may be determined.
[0041] As above, according to the present embodi-
ment, it is possible to provide an automatic recording
system that captures a characteristic sensor signal that
is generated by each vehicle and a change over time
thereof by sharing the predetermined data recording lo-
cation and section that are respectively detected and set
between a plurality of vehicles with different vehicle char-
acteristics between vehicles in an organization train, im-
prove vehicle operation reliability, and improve efficiency
of vehicle maintenance work.

Embodiment 3

[0042] Fig. 11 illustrates an example of a state-moni-
toring system of a railway vehicle of Embodiment 3. In
the system configuration diagram in Fig. 11, an additional
point with respect to the system configuration diagram in
Fig. 1 will be described. First, in Fig. 11, railway vehicles
1’ and 1" are added as well as the railway vehicle 1, and
transmission information of each railway vehicle is accu-
mulated in the database 8 of the ground-side monitoring
system 6 via wireless transmission devices 7, 7’, and 7"
and the wireless transmission device 7 on the ground
side. Next, the ground-side monitoring system 6 is con-
nected to a threshold management update device 150
via the network 11. The threshold management update
device 150 centrally manages the number of times the
sensor signal threshold is exceeded and the automatic
recording section of each railway vehicle 1, 1’, and 1",
and for example, sets and updates the transmission in-
formation which relates to the shared number of times
the sensor signal threshold is exceeded and the auto-
matic recording section of each railway vehicle 1, 1’, and
1" to state-monitoring devices 2, 2’ , and 2". Note that,
there may be a system configuration in which threshold
management updating is carried out between the wire-
less transmission device 7, the wireless transmission de-
vice 7’ , and the wireless transmission device 7" not
through the ground-side monitoring system 6. In addition,
preferably the same system configuration is set even if
the number of railway vehicles 1 is raised.
[0043] As above, according to the present embodi-
ment, it is possible to provide an automatic recording
system that captures a characteristic sensor signal be-
tween each of a plurality of compositions and a change
over time thereof by sharing the predetermined data re-
cording location and section that are respectively detect-
ed and set between the plurality of compositions with
different vehicle operation states or vehicle maintenance
states, improve vehicle operation reliability, and improve
efficiency of vehicle maintenance work.

Reference Signs List

[0044]

1 RAILWAY VEHICLE
2 STATE-MONITORING DEVICE
3 DOOR
4 UNDERFLOOR DEVICE
5 VEHICLE INFORMATION CONTROL DEVICE
6 GROUND-SIDE MONITORING SYSTEM
7 WIRELESS TRANSMISSION DEVICE
8 DATABASE
9 PERSONAL COMPUTER
10 ANALYSIS DEVICE
11 NETWORK
12 VIBRATION ACCELERATION SENSOR
13 VEHICLE BODY
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14 CARRIAGE
20 RAILWAY VEHICLE
21 GANGWAY
30 PROCESSOR
31 SWITCH
32 DISPLAY PORTION
33 CPU
34 INTERFACE
35 RAM
36 ROM
37 CARD CONNECTOR
38 BUS
39 MEMORY CARD
40 SETTING PORTION
50 SENSOR SIGNAL DETECTING PORTION
51 SENSOR SIGNAL THRESHOLD DETERMINA-
TION PROCESSING PORTION
52 SENSOR SIGNAL THRESHOLD EXCEEDING
SECTION MANAGEMENT PORTION
53 VEHICLE POSITIONAL INFORMATION
THRESHOLD DETERMINATION PROCESS POR-
TION
54 DATA TRANSMISSION AND RECORDING
PROCESSING PORTION
60 VIBRATION ACCELERATION WAVEFORM
61 VIBRATION ACCELERATION THRESHOLD
62 VIBRATION ACCELERATION THRESHOLD
EXCEEDING TIME
63 EXCEPTIONALLY LARGE VIBRATION GEN-
ERATION SECTION
70 STATION
71 VIBRATION ACCELERATION SENSOR SIG-
NAL WAVEFORM
72 NUMBER OF TIMES THRESHOLD IS EXCEED-
ED BETWEEN STATIONS A-B
73 NUMBER OF TIMES THRESHOLD IS EXCEED-
ED BETWEEN STATIONS C-D
74 DATA RECORDING TRANSMISSION PROPRI-
ETY SIGNAL
75 THRESHOLD EXCEEDING VIBRATION AC-
CELERATION
76 STATION CODE
80 VIBRATION ACCELERATION DISTRIBUTION
81 VIBRATION ACCELERATION DISTRIBUTION
82 VIBRATION ACCELERATION DISTRIBUTION
83 VIBRATION ACCELERATION DISTRIBUTION
84 VIBRATION ACCELERATION
85 TREND ANALYSIS RANGE SPECIFICATION
90 VIBRATION ACCELERATION LEVEL
100a VIBRATION ACCELERATION SENSOR SIG-
NAL
101a DIGITAL SENSOR SIGNAL
102a SENSOR SIGNAL THRESHOLD DETERMI-
NATION PROCESS RESULT
104a VEHICLE POSITIONING SIGNAL
105a NUMBER OF TIMES SENSOR SIGNAL
THRESHOLD IS EXCEEDED
106a DETERMINATION PROCESS RESULT

107a VEHICLE INFORMATION SIGNAL
110a AUTOMATIC RECORDING SECTION SIG-
NAL
150 THRESHOLD MANAGEMENT UPDATE DE-
VICE
200 POWER ON PROCESS
201 INITIAL SETTING
202 DETECTION PROCESS OF SENSOR SIGNAL
AND VEHICLE POSITIONAL INFORMATION
203 SENSOR SIGNAL THRESHOLD DETERMINA-
TION PROCESS
205 RECORDING AND TRANSMISSION PROC-
ESS OF SENSOR SIGNAL EXCEEDING SENSOR
SIGNAL THRESHOLD
206 STATUS START-UP PROCESS EXCEEDING
SENSOR SIGNAL THRESHOLD
207 STATUS DETERMINATION PROCESS
208 STATUS STAND-DOWN PROCESS EXCEED-
ING SENSOR SIGNAL THRESHOLD
210 COUNTER UPDATE PROCESS EXCEEDING
SENSOR SIGNAL THRESHOLD
211 SECTION GENERATION PROCESS EX-
CEEDING SENSOR SIGNAL THRESHOLD
213 SECTION SETTING PROCESS
215 RECORDING AND TRANSMISSION PROC-
ESS OF SENSOR SIGNAL
217 STATE-MONITORING SYSTEM DISCON-
NECTION PROCESS

Claims

1. A state-monitoring device that performs state mon-
itoring of a vehicle based on a sensor signal acquired
from a sensor that is mounted in the vehicle and po-
sitional information of the vehicle that is acquired
from a vehicle information control device, the state-
monitoring device comprising:

a sensor signal detecting portion that detects
the sensor signal;
a sensor signal threshold determination
processing portion that determines whether or
not the sensor signal exceeds a predetermined
threshold;
a sensor signal threshold exceeding section
management portion that inputs positional infor-
mation of the vehicle and a determination result
by the sensor signal threshold determination
processing portion and measures the number
of times that the threshold is exceeded within a
predetermined section; and
an automatic recording section management
portion that determines whether or not the
number of times that the threshold is exceeded
within the predetermined section exceeds the
predetermined number of times and sets the
predetermined section as an automatic record-
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ing section in which data recording is automat-
ically performed in a case where the number of
times that the threshold is exceeded exceeds
the predetermined number of times.

2. The state-monitoring device according to Claim 1,
wherein it is detected whether or not the vehicle is
on a rail in the automatic recording section, and
a signal that enables data recording is output when
the sensor signal exceeds the predetermined thresh-
old or while the vehicle is running in the automatic
recording section.

3. The state-monitoring device according to Claim 1,
wherein the sensor is at least any one of a vibration
acceleration sensor, a sound level meter, and a
strain sensor that are installed in a vehicle body or
on the periphery of a carriage of the vehicle, and
the positional information of the vehicle is at least
any one of a station code, kilometers, and GPS that
are set in each specific station.

4. The state-monitoring device according to Claim 2,
wherein the sensor is at least any one of a vibration
acceleration sensor, a sound level meter, and a
strain sensor that are installed in a vehicle body or
on the periphery of a carriage of the vehicle, and
the positional information of the vehicle is at least
any one of a station code, kilometers, and GPS that
are set in each specific station.

5. The state-monitoring device of a railway vehicle ac-
cording to Claim 4,
wherein the station code that is set by the automatic
recording section management portion and the sta-
tion code that is transmitted from the vehicle infor-
mation control device are compared, and when the
station codes match, the data recording is permitted.

6. The state-monitoring device according to Claim 3,
further comprising either:

based on a determination result by the sensor
signal threshold determination processing por-
tion and a determination result by the automatic
recording section management portion,
a recording portion that records the sensor sig-
nal and vehicle running velocity information that
is acquired from the vehicle information control
device; or
based on a determination result by the sensor
signal threshold determination processing por-
tion and a determination result by the automatic
recording section management portion,
a transmission portion that transmits the sensor
signal and the vehicle running velocity informa-
tion to the outside by wireless communication.

7. The state-monitoring device according to Claim 5,
further comprising either:

based on a determination result by the sensor
signal threshold determination processing por-
tion and a determination result by the automatic
recording section management portion,
a recording portion that records the sensor sig-
nal and vehicle running velocity information that
is acquired from the vehicle information control
device; or
based on a determination result by the sensor
signal threshold determination processing por-
tion and a determination result by the automatic
recording section management portion,
a transmission portion that transmits the sensor
signal and the vehicle running velocity informa-
tion to the outside by wireless communication.

8. The state-monitoring device according to Claim 6,
wherein either the recording portion or the transmis-
sion portion is executed by the vehicle while stopped
in a station or a vehicle maintenance base.

9. A state-monitoring system that has a plurality of the
vehicles which are provided with the state-monitor-
ing device and the vehicle information control device
according to Claim 1,
wherein each of the plurality of the vehicles is pro-
vided with a wireless communication portion that is
able to transmit and receive data to and from the
outside, and
the predetermined threshold or the predetermined
number of times are updated based on a determina-
tion result by the sensor signal threshold determina-
tion processing portion or a determination result by
the automatic recording section management por-
tion of the plurality of vehicles.

10. The state-monitoring system according to Claim 9,
further comprising:

a ground device that is able to receive the plu-
rality of determination results via wireless com-
munication.

11. An organization train that has a plurality of the vehi-
cles which are provided with the state-monitoring de-
vice and the vehicle information control device ac-
cording to Claim 1,
wherein a determination result by the sensor signal
threshold determination processing portion or a de-
termination result by the automatic recording section
management portion of the plurality of vehicles is
shared between each of the vehicles.
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