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SIGNAL PROCESSING DEVICE, CONTROL
METHOD OF SIGNAL PROCESSING
DEVICE, CONTROL PROGRAM AND

RECORDING MEDIUM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of Japa-
nese Patent Application No. 2016-016351, filed on Jan. 29,
2016. The entirety of the above-mentioned patent applica-
tion is hereby incorporated by reference herein and made a
part of this specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a signal processing
device that filters a signal from a sensor and forwards the
signal to a control device.

[0004] 2. Description of Related Art

[0005] In recent years, a system (e.g., a Measuring system
and a control system) has been developed to measure
specified physical quantity (e.g., weight) of an object based
on a signal output from a sensor such as a load cell and to
utilize the measurement result. Accordingly, noise having
bad influences on the measurement result is required to
decrease.

[0006] A metering device is disclosed in Patent Document
1, of which one objective is to measure the weight of a
carried object carried via a belt conveyor and to determine
an abnormal state. In the metering device of Patent Docu-
ment 1, a filter (frequency filter) is provided so as to remove
noise included in a signal from a sensor.

PRIOR ART DOCUMENT

Patent Document

[0007] Patent Document 1: Japanese Patent Gazette No.
2014-153234 (published on Aug. 25, 2014)

SUMMARY OF THE INVENTION

Problem to be Solved

[0008] However, in the metering device of Patent Docu-
ment 1, whether the action of switching a frequency filter in
a measurement process has this technical through is not
specifically considered. Thus, in the measurement process,
the frequency filter acts all the time, and thus there is a
possibility that the measurement time becomes long due to
response time of the frequency filter.

[0009] The present invention is accomplished in view of
the problem, of which an objective is to achieve a signal
processing device, which can reduce the time required by
measuring a sensor object more than before.

Means of Solving the Problem

[0010] To solve the problem, a signal processing device
according to one aspect of the present invention filters a
signal from a sensor and forwards the signal to a control
device, the signal processing device includes: a data acqui-
sition portion that acquires the signal of a time sequence, i.¢.,
a time sequence signal, by periodically acquiring the signal
from the sensor; a frequency filter that filters the time
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sequence signal acquired by the data acquisition portion
according to a frequency; a filter switching portion that
switches whether the frequency filter filters the time
sequence signal acquired by the data acquisition portion
according to a frequency in the process of acquiring the time
sequence signal by the data acquisition portion; and a
forwarding portion that forwards the signal filtered by the
frequency filter according to the frequency or the signal
acquired by the data acquisition portion to the control
device.

[0011] According to the composition, a frequency filter
can be switched in the process of acquiring the time
sequence signal by the data acquisition portion, i.e., in the
process that the signal processing device acts. Thus, the
frequency filter can act only in a period of desired signal
stabilization, and the action of the frequency filter stops in
other periods. Therefore, the time required by measuring a
sensor object can be reduced more than before.

[0012] Moreover, in the signal processing device, prefer-
ably, the multiple frequency filters suppress passing bands
without repeating, and the filter switching portion switches,
corresponding to each frequency filter, whether the multiple
frequency filters are adapted to the time sequence signal
acquired by the data acquisition portion.

[0013] According to the composition, whether filtering is
performed can be determined corresponding to each fre-
quency filter. Thus, filtering can be performed only through
suitable frequency filters.

[0014] For example, in the case that noise frequencies are
different according to sensor objects, by making a frequency
filter suitable for each sensor object different, suitable fre-
quency filters are applicable.

[0015] In addition, the so-called frequency component to
be removed, in the case of a low pass filter (LPF), refers to
a frequency component of a high band not passing the filter,
and in the case of a band elimination filter (BEF), refers to
a frequency component of a removed object.

[0016] Moreover, according to the composition, a fre-
quency filter can be switched in the process of acquiring the
time sequence signal by the data acquisition portion, i.e., in
the process that the signal processing device acts. Thus, even
if the sensor object changes in the action process, it is also
applicable to an appropriate frequency filter corresponding
to the sensor object.

[0017] Moreover, in the signal processing device, prefer-
ably, the multiple frequency filters include a low pass filter
and a notch filter.

[0018] According to the composition, the multiple fre-
quency filters include a low pass filter and a notch filter.
Thus, noise in low bands can be suppressed, and noise in
required bands can be suppressed.

[0019] Moreover, in the signal processing device, prefer-
ably, the filter switching portion receives a control command
from the control device, and switches the multiple frequency
filters according to the control command.

[0020] According to the composition, switching of a fre-
quency filter can be performed by sending a control com-
mand from the control device.

[0021] Moreover, in the signal processing device, prefer-
ably, the filter switching portion switches the multiple fre-
quency filters according to a flag set corresponding to each
frequency filter, and the flag is rewritten by the control
device.
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[0022] According to the composition, switching of a fre-
quency filter can be performed by rewriting a flag by the
control device.

[0023] Moreover, to solve the problem, a control method
of a signal processing device according to one aspect of the
present invention forwards a signal from a sensor to a
control device, the control method of the signal processing
device including: a data acquisition step of acquiring the
signal of a time sequence, i.e., a time sequence signal, by
periodically acquiring the signal from the sensor; a filtering
step of frequency-filtering the time sequence signal acquired
in the data acquisition step; and a forwarding step of
forwarding the signal filtered in the filtering step or the
signal acquired in the data acquisition step to the control
device, and the control method of a signal processing device
further including: a filter switching step of switching
whether the time sequence signal acquired in the data
acquisition step is filtered in the filtering step during the
process of acquiring the time sequence signal in the data
acquisition step.

[0024] According to the composition, similar to a signal
processing device according to one aspect of the present
invention, the time required by measuring a sensor object
can be reduced more than before.

[0025] Moreover, the signal processing device may also be
implemented through a computer. In this case, by making
the computer act as various parts (software elements) of the
signal processing device, a control program of a signal
processing device that utilizes the computer to achieve the
signal processing device and a recording medium recording
the control program and computer-readable also belong to
the category of the present invention.

Effect of the Invention

[0026] A signal processing device according to one aspect
of the present invention produces the following effect, i.e.,
the time required by measuring a sensor object can be
reduced more than before.

[0027] Moreover, a control method of a signal processing
device according to one aspect of the present invention also
produces the same effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a functional block diagram of a general
form of a measuring system according to Embodiment 1 of
the present invention;

[0029] FIG. 2 is a circuit diagram for generally describing
the measurement principle of a load cell;

[0030] FIG. 3 is a diagram of an example between actions
and measurement time of frequency filters in the measuring
system according to Embodiment 1 of the present invention;
[0031] FIG. 4 is a comparison diagram of FIG. 3, and is a
diagram of another example between actions and measure-
ment time of frequency filters; and

[0032] FIG. 5 is a diagram of another example of switch-
ing signals in the measuring system according to Embodi-
ment 1 of the present invention.

DESCRIPTION OF THE EMBODIMENTS

Embodiment 1

[0033] In the following, Embodiment 1 of the present
invention is described based on FIG. 1 to FIG. 5. FIG. 1 is
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a functional block diagram of a general form of a measuring
system 1 according to this embodiment. Firstly, the compo-
sition of the measuring system 1 is stated with reference to
FIG. 1.

Measuring System 1

[0034] The measuring system 1 includes an input unit 10
(signal processing device), a load cell 80 (sensor) and a
control device 90. Moreover, the input unit 10 includes an
acquisition portion 11, a filter portion 12 (frequency filter),
a forwarding portion 13 and a filter switching portion 14.
[0035] The load cell 80 is a sensor for measuring specified
physical quantity of a measuring object (sensor object). The
measuring object in this embodiment is a work 85 placed on
a platform scale 86. In this embodiment, the load cell 80 is
used for measuring the weight of the work 85.

[0036] FIG. 2 is a circuit diagram for generally describing
the measurement principle of the load cell 80. As shown in
FIG. 2, the load cell 80 includes a Wheatstone bridge circuit
using a strainmeter. Generally, the resistance of the strain-
meter may change according to a load (e.g., weight or
pressure, more specifically strain) given to the strainmeter.
[0037] Therefore, when a load is given to the load cell 80,
even if an input voltage Vi applied to the Wheatstone bridge
circuit is fixed, an output voltage Vo may also change. The
output voltage Vo is output from the load cell 80 to the input
unit 10 in the form of a signal (an electrical signal or a
metering signal) for measuring the weight of the work 85.
[0038] The input unit 10 implements various operations
(amplification, AD conversion and filtering) on the metering
signal acquired from the load cell 80, and gives the metering
signal after operations (the filter signal described later) to the
control device 90. That is, the input unit 10 functions as an
interface for transmitting a signal from the load cell 80 to the
control device 90. Moreover, the input unit 10 may also be
understood as a signal processing device that processes
(filters) a metering signal from the load cell 80 and forwards
the signal to the control device 90.

[0039] In the input unit 10, the acquisition portion 11
periodically acquires a metering signal from the load cell 80.
That is, the acquisition portion 11 acquires a time sequence
metering signal. In addition, the time sequence metering
signal is also referred to as a time sequence signal. More-
over, the acquisition portion 11 includes an amplification
portion 111 and an AD conversion portion 112.

[0040] The amplification portion 111 amplifies the time
sequence signal acquired from the load cell 80 as an analog
signal. Moreover, the AD conversion portion 112 converts
the time sequence signal amplified in the amplification
portion 111 to a digital signal, and gives the digital signal to
the filter portion 12. Through AD conversion in the AD
conversion portion 112, various operations in the input unit
10 and the control device 90 become easy.

[0041] The filter portion 12 performs filtering correspond-
ing to a frequency on the digital time sequence signal
supplied from the AD conversion portion 112. Specifically,
the filter portion 12 functions as a digital filter that sup-
presses specified band signals from passing. In addition,
specific composition of the filter portion 12 will be described
later. Moreover, the filter switching portion 14 will also be
described later.

[0042] The forwarding portion 13 acquires a filter signal
from the filter portion 12, and forwards the filter signal to the
control device 90. Then, the control device 90 performs
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operations on the filter signal and converts it to specified
physical quantity. For example, the control device 90 con-
verts the filter signal to weight. The conversion result is also
referred to as a measurement result (measuring value). In
addition, the conversion may also be performed in the
forwarding portion 13. In this case, the forwarding portion
13 forwards the conversion result to the control device 90.
[0043] As stated above, the measuring system 1 is a
system formed for measuring the weight of the work 85 by
using the load cell 80. In addition, the control device 90 may
also control various external devices by using the measured
weight of the work 85.

[0044] (Filter Portion 12)

[0045] The filter portion 12 includes three digital filters,
i.e., a low pass filter 121 (frequency filter), a first notch filter
122 (notch filter, frequency filter) and a second notch filter
123 (notch filter, frequency filter). Moreover, the filter
portion 12 includes switches SW1-SW3.

[0046] Frequency filters are stated at first. The low pass
filter 121 is a filter that suppresses passing of high-band
signals. That is, the low pass filter 121 is a filter that allows
low-band signals to pass. In addition, the low pass filter
(LPF) is also referred to as a low-band pass filter.

[0047] Moreover, the first notch filter 122 and the second
notch filter 123 are filters that only suppress passing of
signals in particular bands respectively. The first notch filter
122 and the second notch filter 123 may be understood as
BEFs with narrow stop bands respectively.

[0048] In addition, the low pass filter 121, the first notch
filter 122 and the second notch filter 123 are set to suppress
passing bands without repeating. For example, in this
embodiment, the first notch filter 122 is set to suppress
passing of midband signals, and the second notch filter 123
is set to suppress passing of high-band signals.

[0049] In this embodiment, the digital metering signal is
filtered by the low pass filter 121, the first notch filter 122
and the second notch filter 123. In the following, the filtered
metering signal is referred to as a filter signal.

[0050] Then, the switches SW1-SW3 are stated. The
switches SW1-SW3 function as switches for switching
valid/invalid filtering in the frequency filters (the low pass
filter 121, the first notch filter 122 and the second notch filter
123) respectively.

[0051] The switch SW1 is a switch that switches a con-
nection state between an output end of the AD conversion
portion 112 and an input end of the low pass filter 121.
Herein, a situation where the switch SW1 is connected to
one side of a node NE1 (a node as the input end of the low
pass filter 121) is referred to as an ON state, and a situation
where the switch SW1 is connected to one side of a node
ND1 (a node different from the input end of the low pass
filter 121) is referred to as an OFF state.

[0052] In the case that the switch SW1 is in the ON state,
a signal (time sequence signal) output from the output end
of the AD conversion portion 112 is input to the lower pass
filter 121, and thus is filtered by the lower pass filter 121. On
the other hand, in the case that the switch SW1 is in the OFF
state, the signal output from the output end of the AD
conversion portion 112 is not input to the lower pass filter
121, and thus is not filtered by the lower pass filter 121. In
this way, the switch SW1 functions as a switch that switches
valid/invalid filtering in the flow pass filter 121.

[0053] The switch SW2 is a switch that switches a con-
nection state between an output end of the low pass filter 121
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and an input end of the first notch filter 122. Herein, a
situation where the switch SW2 is connected to one side of
a node NE2 (a node as the input end of the first notch filter
122) is referred to as an ON state, and a situation where the
switch SW2 is connected to one side of a node ND2 (a node
different from the input end of the first notch filter 122) is
referred to as an OFF state.

[0054] In the case that the switch SW2 is in the ON state,
a signal output from the output end of the lower pass filter
121 is input to the first notch filter 122, and thus is filtered
by the first notch filter 122. On the other hand, in the case
that the switch SW2 is in the OFF state, the signal output
from the output end of the lower pass filter 121 is not input
to the first notch filter 122, and thus is not filtered by the first
notch filter 122. In this way, the switch SW2 functions as a
switch that switches valid/invalid filtering in the first notch
filter 122.

[0055] The switch SW3 is a switch that switches a con-
nection state between an output end of the first notch filter
122 and an input end of the second notch filter 123. Herein,
a situation where the switch SW3 is connected to one side
of' a node NE3 (a node as the input end of the second notch
filter 123) is referred to as an ON state, and a situation where
the switch SW3 is connected to one side of a node ND3 (a
node different from the input end of the second notch filter
123) is referred to as an OFF state.

[0056] In the case that the switch SW3 is in the ON state,
a signal output from the output end of the first notch filter
122 is input to the second notch filter 123, and thus is filtered
by the second notch filter 123. On the other hand, in the case
that the switch SW3 is in the OFF state, the signal output
from the output end of the first notch filter 122 is not input
to the second notch filter 123, and thus is not filtered by the
second notch filter 123. In this way, the switch SW3 func-
tions as a switch that switches valid/invalid filtering in the
second notch filter 123.

[0057] (Filter Switching Portion 14)

[0058] The filter switching portion 14 is a member that
controls switching of ON/OFF of the switches SW1-SW3.
In other words, the filter switching portion 14 functions as
a member that controls switching of valid/invalid filtering in
the frequency filters.

[0059] As an example, the filter switching portion 14 may
receive a control command from the control device 90, and
control switching of ON/OFF of the switches SW1-SW3
according to the control command. According to the com-
position, by sending a control command from the control
device 90 to the filter switching portion 14, valid/invalid
switching of the frequency filters can be performed.

[0060] Moreover, preferably, the filter switching portion
14 can control switching of ON/OFF of the switches SW1-
SW3 (in other words, valid/invalid switching of the fre-
quency filters) according to the control command in the
process of acquiring the time sequence signal by the acqui-
sition portion 11.

[0061] According to the composition, valid/invalid
switching of the frequency filters can be performed in the
process of acquiring the time sequence signal by the acqui-
sition portion 11, i.e., in the process that the input unit 10
acts. Thus, as described later, even if the sensor object
(work) changes in the measurement process, it is also
applicable to an appropriate frequency filter corresponding
to the sensor object.
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[0062] Moreover, the filter switching portion 14 may also
control switching of ON/OFF of the switches SW1-SW3 (in
other words, valid/invalid switching of the frequency filters)
through a flag (e.g., switching signals SIG1-SIG3 described
later) set corresponding to each frequency filter. In addition,
preferably, the flag is rewritten by the control device 90.
[0063] According to the composition, the flag is rewritten
by the control device 90, so that valid/invalid switching of
the frequency filters can be performed. In addition, the
rewriting of the flag can be performed according to a user’s
operation on the control device 90, and can also be per-
formed according to a program prepared by the user in
advance.

[0064] (Objective of the Measuring System 1)

[0065] In the measuring system 1, bad influences of
mechanical noise or electrical noise on the measuring value
are considered. The mechanical noise, for example, is noise
caused by (i) vibration of a mechanical system or (ii) a
natural vibration frequency of an inertial system including a
work 85 and a platform scale 86. Moreover, the electrical
noise, for example, is (i) low-frequency noise at a frequency
of 50 Hz or 60 Hz, or (ii) high-frequency noise at a
frequency of 1 kHz to 10 kHz.

[0066] Therefore, in the measuring system 1, excluding
the influences of the multiple noise on the measuring value
is used as one objective, and multiple frequency filters are
disposed in the filter portion 12.

[0067] As an example, a situation is considered that the
frequency of the electrical low-frequency noise is 60 Hz, the
vibration frequency of the mechanical system is 200 Hz, and
the frequency of the electrical high-frequency noise is 1 kHz
to 10 kHz.

[0068] In this case, the electrical high-frequency noise
(high-band noise) at a frequency of 1 kHz to 10 kHz can be
removed by the low pass filter 121. Moreover, the electrical
low-frequency noise at a frequency of 60 Hz (low-band
noise at a particular frequency (first particular frequency))
can be removed by the first notch filter 122. The mechanical
noise at a frequency of 200 Hz (low-band noise at a
particular frequency (second particular frequency)) can be
removed by the second notch filter 123. Herein, there may
be multiple noise bands in the case that the electrical noise
and the mechanical noise overlap.

[0069] According to the measuring system 1, even if there
are multiple noise bands (e.g., in the case that the electrical
noise and the mechanical noise overlap), noise can be
properly suppressed by multiple frequency filters (the low
pass filter 121, the first notch filter 122 and the second notch
filter 123) corresponding to the bands.

[0070] (First Effect of the Measuring System 1)

[0071] According to the measuring system 1, the measure-
ment time can be reduced. The effect thereof is described
below with reference to FIG. 3 and FIG. 4. Herein, switching
signals set corresponding to the low pass filter 121, the first
notch filter 122 and the second notch filter 123 are referred
to as switching signals SIG1-SIG3 (flags) respectively.
[0072] The switching signals SIG1-SIG3 are control sig-
nals for setting the frequency filters as invalid. The switch-
ing signals SIG1-SIG3 in this embodiment are 1-bit digital
signals. The switching signals SIG1-SIG3 may also be
referred to as invalid bits.

[0073] Specifically, in the case that values (logic values) of
SIG1-SIG3 are “1” (high), the low pass filter 121, the first
notch filter 122 and the second notch filter 123 are invalid
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respectively. On the other hand, values of SIG1-SIG3 are
“0” (low), the low pass filter 121, the first notch filter 122
and the second notch filter 123 are valid respectively.
[0074] FIG. 4 is a diagram of an example of actions and
measurement time of the frequency filters. In addition, FIG.
4 is a comparison diagram of FIG. 3 described later. Spe-
cifically, FIG. 4 illustrates a situation where the values of
SIG1-SIG3 are always “0” and all the frequency filters are
valid all the time.

[0075] In addition, as shown in FIG. 4, in the case that all
the frequency filters are valid all the time, although the
measured values are fully stable in a previous time range, the
measurement time may sometimes become long relatively as
the response time of each frequency filter becomes long.
[0076] Therefore, in this embodiment, by assigning a
valid/invalid switching function of the frequency filter to the
measuring system, the measurement time can also be
reduced even if multiple frequency filters are provided.
[0077] FIG. 3 is a diagram of an example between actions
and measurement time of frequency filters in the measuring
system 1. In FIG. 3, the period (a) is a period in which values
of SIG1-SIG3 are “0” and all the frequency filters are valid.
As an example, the period (a) is a period in which stabili-
zation of the measured value is especially desired. In the
case of FIG. 3, the period (a) is a period in which the
measured value is substantially fixed.

[0078] On the other hand, the period (b) is a period in
which the values of SIG1-SIG3 are change to “1” and all the
frequency filters are invalid. The period (b) is a period in
which the period (a) is removed. In other words, the period
(b) is a period in which the measured value may not be
stabilized. In the case of FIG. 3, the period (b) is a rise period
and a fall period of the measured value. In addition, as an
example, rising of the measured value is generated when the
work 85 is placed on the platform scale 86. Moreover, falling
of the measured value is generated when the work 85 is
dismounted from the platform scale 86.

[0079] Inthe period (b), actions of the frequency filters are
set as invalid, and thus the measurement time is reduced
compared with the situation where the actions of the fre-
quency filters are set as valid. As an example, it can be
understood with reference to FIG. 3 that the rising period
and the falling period of the measured value are fully shorter
than those in FIG. 4.

[0080] In this way, according to the measuring system 1,
the frequency filters can be set as valid only in a period of
especially desiring stabilization of the measured value, and
thus the measurement time can also be reduced even if
multiple frequency filters are provided.

[0081] (Second Effect of the Measuring System 1)
[0082] Then, according to the measuring system 1, a
preferred frequency filter can also be switched for use
according to the change of the measuring object. Then, the
effect thereof is described with reference to FIG. 5.

[0083] FIG. 5 is a diagram of another example of switch-
ing signals in the measuring system 1. In addition, in FIG.
5, illustration of the switching signal SIG1 is omitted in
order to describe switching of the actions of the first notch
filter 122 and the second notch filter 123.

[0084] In the measuring system 1, the type of the work
becoming a measuring object is not limited to one, and
sometimes, multiple types of works become measuring
objects respectively. As an example, a situation is considered
that two works with different weight become measuring
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objects. In order to distinguish them, the two works are
referred to as work A and work B in the following.

[0085] In this case, as work A and work B have different
weight, an inertial system including work A and the platform
scale 86 (inertial system A) and an inertial system including
work B and the platform scale 86 (inertial system B) have
different natural vibration frequencies. Thus, frequencies of
different band noise may be generated in the case of placing
work A on the platform scale 86 and in the case of placing
work B on the platform scale 86.

[0086] Based on this, in the composition of FIG. 5, char-
acteristics of the frequency filters are preset as (i) the first
notch filter 122 reduces noise at a frequency near the natural
vibration frequency of the inertial system A, and (ii) the
second notch filter 123 reduces noise at a frequency near the
natural vibration frequency of the inertial system B.
[0087] As shown in FIG. 5, in the period of placing work
A on the platform scale 86, if SIG2=0 and SIG3=1, only the
first notch filter 122 can be set as valid in the period. On the
other hand, in the period of placing work B on the platform
scale 86, if SIG2=1 and SIG3=0, only the second notch filter
123 can be set as valid in the period.

[0088] In this way, according to the measuring system 1,
a preferred frequency filter can be switched according to the
change of the work placed on the platform scale 86 and used.
Thus, even if multiple works become measuring objects, the
measured values can be stable. In addition to this, frequency
filters unnecessary for reduction of noise can be set as
invalid, and thus increase of the measuring time can be
suppressed.

[0089] In addition, the composition of FIG. 5 is also
beneficial in the case that there is one type of work. As an
example, in the case that the weight of the work 85 is the
same as that of the platform scale 86, the intention of making
the natural vibration frequency of the platform scale 86
different from the natural vibration frequency of the inertial
system including the work 85 and the platform scale 86 is
considered. In this case, noise at different frequencies are
intentionally generated near the time of placing the work 85
on the platform scale 86 and near the time of dismounting
the work 85 from the platform scale 86 respectively.
[0090] In order to cope with variation of such noise
frequencies, for example, it is feasible to only preset the
characteristics of the frequency filters as follows: (i) the first
notch filter 122 reduces noise at a frequency near the natural
variation frequency of the platform scale 86, and (ii) the
second notch filter 123 reduces noise at a frequency near the
natural variation frequency of the inertial system including
the work 85 and the platform scale 86. According to the
composition, a preferred frequency filter is switched and
used respectively when the work 85 can be placed on the
platform scale 86 and when the work 85 can be dismounted
from the platform scale 86.

Embodiment 2

[0091] In addition, in the measuring system 1, the number
of frequency filters disposed on the filter portion 12 may also
be one.

[0092] For example, in the case that the measuring system
1 is formed in a manner of fully suppressing electrical noise,
mechanical noise is removed only by the filter portion 12. In
this case, it is feasible to only dispose the second notch filter
123 in the filter portion 12, and the low pass filter 121 and
the first notch filter 122 may also be omitted.
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[0093] In the composition, validity/invalidity of the sec-
ond notch filter 123 can also be switched through a filter
switching portion 14, and thus the measurement time can be
reduced.
[0094] [Varying Example]
[0095] (1) In addition, in a measuring system according to
one aspect of the present invention, in the case of multiple
frequency filters, the number of the frequency filters may not
be limited to three. For example, the number of the fre-
quency filters may also be two or four or more than four.
That is, as long as the filter portion includes multiple (two
or more than two) frequency filters that suppress passing
bands without repeating.
[0096] According to the composition, filtering corre-
sponding to a frequency can be performed by using one or
more than one appropriate frequency filter in the multiple
frequency filters that suppress passing bands without repeat-
ing, and thus band noise can be properly suppressed. More-
over, if multiple frequency filters are used, various combined
band noise can be suppressed by changing the combination
of the frequency filters.
[0097] (2) Also, in the measuring system according to one
aspect of the present invention, the sensor is not merely
limited to the load cell. For example, the sensor in the
measuring system according to one aspect of the present
invention may also be various sensors such as a temperature
sensor, a photo sensor or a speed sensor.
[0098] [Embodiment by Means of Software]
[0099] Control blocks of the measuring system 1 (espe-
cially the input unit 10 and the control device 90) can be
implemented by a logic circuit (hardware) formed on an
integrated circuit (IC chip) or the like, and may also be
implemented by software by using a Central Processing Unit
(CPU).
[0100] In the latter situation, the measuring system 1 has
a CPU that executes a command of software, i.e., program,
which implements various functions, a Read Only Memory
(ROM) or storage devices (which are referred to as “record-
ing medium”) recording the program and various data that
can be read by a computer (or CPU), and a Random Access
Memory (RAM) expanding the program, etc. Moreover, the
objective of the present invention is achieved by reading and
executing the program from the recording medium by the
computer (or CPU). As the recording medium, “non-tem-
porary tangible medium” can be used, for example, a tape,
a disk, a card, a semiconductor memory, a programmable
logic circuit and the like can be used. Moreover, the program
may also be provided to the computer via any transmission
medium (communication networks or broadcast waves, etc.)
that can transmit the program. In addition, the present
invention can also be implemented in the form of data
signals instantiating the program and embedded into carriers
through electronic transmission.
[0101] [Postscript]
[0102] The present invention is not limited to the various
implementations, various changes can be made within the
scope indicated in the claims, and implementations obtained
by properly combining technical components disclosed in
different implementations respectively are also included in
the technical scope of the present invention.

What is claimed is:

1. A signal processing device, filtering a signal from a
sensor and forwarding the signal to a control device, the
signal processing device comprising:
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a data acquisition portion, acquiring the signal of a time
sequence as a time sequence signal, by periodically
acquiring the signal from the sensor;

a frequency filter, filtering the time sequence signal
acquired by the data acquisition portion according to
frequency;

a filter switching portion, switching whether or not the
frequency filter filters the time sequence signal
acquired by the data acquisition portion according to
frequency in the process of acquiring the time sequence
signal by the data acquisition portion; and

a forwarding portion, forwarding the signal filtered by the
frequency filter according to frequency or the signal
acquired by the data acquisition portion to the control
device.

2. The signal processing device according to claim 1,

comprising:

a plurality of frequency filters,

the frequency filters suppressing passing bands without
repeating, and

the filter switching portion switching, corresponding to
each of the frequency filters, whether or not the fre-
quency filters are adapted to the time sequence signal
acquired by the data acquisition portion.

3. The signal processing device according to claim 2,

wherein

the frequency filters comprise a low pass filter and a notch
filter.

4. The signal processing device according to claim 3,

wherein

the filter switching portion receives a control command
from the control device, and switches the frequency
filters according to the control command.
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5. The signal processing device according to claim 3,
wherein

the filter switching portion switches the frequency filters
according to a flag as setting corresponding to each of
the frequency filters, and

the flag is rewritten by the control device.

6. A control method of a signal processing device, for-
warding a signal from a sensor to a control device, the
control method of the signal processing device comprising:

a data acquisition step, acquiring the signal of a time
sequence as a time sequence signal, by periodically
acquiring the signal from the sensor;

a filtering step, filtering by frequency on the time
sequence signal acquired in the data acquisition step;
and

a forwarding step, forwarding the signal filtered in the
filtering step or the signal acquired in the data acqui-
sition step to the control device, and

the control method of the signal processing device further
comprising:

a filter switching step, switching whether or not the time
sequence signal acquired in the data acquisition step is
filtered in the filtering step during the process of
acquiring the time sequence signal in the data acquisi-
tion step.

7. A control program, for causing a computer to function
as the signal processing device according to claim 1,
wherein the control program is used for causing the com-
puter to function as the data acquisition portion, the fre-
quency filter, the filter switching portion and the forwarding
portion.

8. A recording medium, recording the control program
according to claim 7 and computer-readable.
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