
1 CLASSIFICATION APPARATUS AND PROGRAM BACKGROUND 1. Technical Field The
prese invention relates to a classification apparatus and a program. 2.
Related Art        In a monitoring system disclosed in Patent Document 1
(JP-A-2011-237865), a sound sensor device is provided inside a house (a
living space). A nUerocantroller of the sound sensor device processes a
sound signal of the sound sensor, and thereby generating a simplified
spectrogram in both directions of time and frequency The spectrogram is
transmitted to a monitoring server via a network from a home gateway. in
the monitoring server, multiple filters are applied with respect to the
simplified spectrogram, a score value according to the result is
calculated, and the living space and/or an object sin afion arelis
recognized from the score value of each filter.        That is, the system
represents a living sound as the spectrogram in consideration of personal
privacy. Then, some characteristic amounts (the score values) are
calculated from the spectrogram by a filter process. The characteristic
amounts are compared with the characteristic amounts of each scene
(situation), which are extracted in advance, and thereby a scene which is
represented by the living sound is specified. in Non-Patent Document IM.
Sabatier, et al., "Ultrasonic Methods for Human Motion Detection", The
University of Mississippi, 2006), a system is disclosed which determines
whether or not there is a person from spectrogram characteristics of a
sound pressure and the spectrogram characteristics of a sound Doppler
shift. 



Both the Patent Document 1 and the Non-Patent Document are configured to
obtain the characteristic amounts from the spectrogram, arid to determine
the situation on the basis of the characteristic amounts.        In Patent
Document 2 (JP-T-2003-501755), there is disclosed that a sequence of binary
data "0" and "1" is treated as an image, and an optical correlation between
images which multiple items of different data display is established to
determine whether or not the items of the data match each other. in Patent
Document 3 (JP-A-2007-240552), a musical instrument sound recognizing
method us'"instrogram" is disclosed. The instrogram is one of visual
representations of a musical instrument existence probability similar to
the spectrogram, and is generated by one for each musical instrument which
is subject: to an analysis. The musical instrument existence probability P
(co; t, f) indicates a probability that there exists a sound of a musical
instrument to in which a frequency f becomes a fundamental frequency FO in
a certain point of time t. Accordingly target instrument is "Q = {col,
emi}", the instrogram visualizes the above-described musical instrument
existence probability P (a); t, f) with respect to each "co e Q.", that is,
a horizontal axis is represented by the point of dine and a vertical axis
is represented by the frequency, and thus when it is represented on time t
- frequency f plane, it is the instrogram, in Patent Document 3, there is
disclosed that images of the instrograms in two songs are determined by an
image similarity determination system, and thereby whether or not both
configurations of musical instruments are similar to each other is dete, n
tined. SUMMARY        An object of the present invention is to enable a
time variation signal of a classification object to be classified into a
corresponding phenomenon using a smaller calculation amount than that in a
case where a characteristic amount of a spectrogram is used.        [11
According to an aspect of the invention, a classification apparatus
includes: a tinplate image memorizing unit that stores an image of a
two-dimensional Fourier transform of a spectrogram of a time variation
signal detected in relation to a phenomenon, as a template image, with
regard to each of one or more phenomena; a spectrogram generation unit that
generates the spectrogram of the time variation signal of a classification
object by processing 



ariation signal of the classification object obtained by a sensor; a
two-dimensional Fourier transform calculation unit that calculates the
two-dimensional Fourier transform of the spectrogram generated by the
spectrogram generation unit; a similarity calculation unit that calculates
a similarity between the template image and an image of the two-dimensional
r transform obtained by the two-dimensional Fourier transform calculation
unit, for each template image corresponding to each phenomenon stored in
the template image memorizing unit; and a determination unit that
determines whether the time variation signal of the classification object
conConns to any of one or more phenomena; on the basis of the similarity
calculated by the similarity calculation unit.  3        [2] The
classification apparatus of [I]. may further include: a characteristic
memorizing unit that stores periodicity characteristics included in the
two-dimensional Fourier transform of the spectrogram of the time variation
signal detected in relation to the phenomenon, as a template
characteristics, with regard to each of one or more phenomena; a
characteristic detection unit that detects the periodicity characteristics
from an image of the two-dimensional Fourier transform obtained by the
two-dimensional Fourier transform calculation unit; and a specification
unit that specifies one similar to the periodicity characteristics detected
by the characteristic detection unit, from among the template
characteristics stored in the characteristic memorizing unit, in which the
determination unit determines that the time variation signal of the
classification object conforms to the phenomenon corresponding to the
template characteristics specified by the specification unit, without
calculating the similarity by the similarity calculation unit, in a case
where the template characteristics similar to the periodicity
characteristics detected by the characteristic detection unit is specified
by the specification unit.           In the classification apparatus
according to [2], the characteristic detection unit may obtain from the
image of the two-dimensional Fourier transform obtained by the
two-dimensional Fourier transform calculation unit, a pixel value
distribution on a horizontal axis passing through a center of the image and
extracting white points based on the pixel value distribution so as to
obtain intervals between the white points adjacent to each other,
[4]. According to another aspect of the invention, it is a program causing
a computer to execute a process, the process including: storing an image of
a two-dimensional Fourier transform of a spectrogram of a time variation
signal detected in relation to a phenomenon, as a template image, with
regard to each of one or more phenomena; generating the spectrogram of the
time variation signal of a classification object by processing the time
variation signal of the classification object obtained by a sensor;
calculating the two-dimensional Fourier transform of the generated
spectrogram; calculating a similarity between the template image and an
image of the obtained two-dimensional Fourier transform, fbr each template
image corresponding to each stored phenomenon; and determining whether the
time variation signal of the classification object conforms to any of one
or more phenomena, on the basis of the calculated        With the
configuration of any one of [1] and [4], the time variation signal of the
classification object can be classified into the corresponding phenomenon
using a smaller calculation amount than that in a case where a
characteristic amount of the spectrogram is used.  



4         With the configuration of any one of [2] and [3], in a case where
the clear periodicity characteristics can be detected from the
two-dimensional Fourier transform, a processing load is reduced. BRIEF
DESCRIPTION OF DRAWINGS Exemplary embodiment(s) of the present inventionbe
described in detail based on the following figures, wherein Figs. IA to ID
are views illustrating examples of spectrogramsed from audio signals
detected in various situations;        Figs. 2A and 2B are views
illustrating an example of a spectrogram and a two-dimensional Fourier
transform of the spectrogram;        Fig. 3 is a view illustrating an
example of an apparatus configuration in an embodiment; and 



Fig. 4 is a view illustrating an example of a processing sequence of an
image base classification unit. DETAILED DESCRIPTION        A
classification apparatus according to this exemplary embodiment inputs a
signal (hereinafter, referred to as a "time variation signal") which varies
on a time basis, analyzes the input signal and thereby determines (that is,
classifies the input signal as any one of registration phenomena) whether
or not the input signal conforms to any one of the phenomena registered in
advance.        The time variation signal fa classification object, for
example, is a time-series signal that a sensor outputs over a certain
period of time. For example, an audio signal detected by a microphone, an
acceleration signal detected by an acceleration sensor, a speed signal
obtained by a speed sensor, a pressure signal detected by a pressure sensor
and the like are included in an examplu thereof        If the phenomenon,
which is the classification destination, can be specified by analyzing the
time variation signal, any phenomenon may be used. For example, the audio
signal that the microphone of a smart phone to be carried with a person
picks up is analyzed, and thereby it is considered to analyze which
situation the person is in at that time, such as a  situation in which the
person is walking, waiting for a train at a platform of a station, getting
on the train, and the like. Various situations regarding the above examples
are examples of the phenomenon of the classification destination.
For this classification, in the present embodiment, a two-dimensional
Fourier transform of a spectrogram of an input time variation signal is
obtained, and thereby an image which shows a frequency component
distribution of the spectrogram is generated. On the other hand, the time
variation signal generated in the phenomenon is obtained in advance with
regard to each of the various phenomena, the image which displays die
frequency component distribution of the spectrogram of the time variation
signal is prepared, and the image is stored in a database as a template
image corresponding to the phenomenon. Then, according as the image that
displays the frequency component distribution of the spectrogram of an
input signal is similar to any one of the template images of each
phenomenon within the database, which phenomenon the input signal
represents is determined.        Here, as well known, the spectrogram
represents how a signal spectrum density varies depending on the time, and
is a time variation spectrum representation. In general, die spectrogram is
represented as a graph (image) representing a signal strength (amplitude)
of a certain frequency at a certain period of time using brightness or a
color of each point, by setting the time in a horizontal axis and setting
the frequency in a vertical axis. In the present embodiment, the
spectrogram subjected to the two-dimensional Fourier transform is used in
the classification. 



Figs. IA to ID illustrate examples of spectrograms drawn from an audio
signal obtained througb a microphone of a smart phone carried with a
person. Fig. IA is the spectrogram of the audio signal in a situation where
the person is waiting for a train at a station platform. And, Fig. 113 is
the spectrogram of the audio signal when the train comes close to the
platform where the person is waiting, in addition, Fig. IC is the
spectrogram of the audio signal when the person is on the train which is
running outdoors. And, Fig. ID is the spectrogram of the audio signal when
the person is on the tram which is running inside a tunnel (or under the
ground).        Fig. 2A illustrates the spectrogram generated from the
audio signal obtained by the microphone of the smart phone when the person
is walking, and Fig. 213 illustrates the two-dimensional Fourier transform
of the spectrogram. In the embodiment, for example, the two-dimensional
Fourier transform of the spectrogram illustrated in Fig. 213 is stored in
the database as the template image, corresponding to a situation
(phenomenon) such as "the  6 person is walking".         In addition, it
can also be considered that the classification using the above-described
template image is combined with a classification using periodicity
characteristics which are included in the image of the two-dimensional
Fourier transform of the spectrogram.         For example, in the image of
the two-dimensional Fourier transform illustrated in Fig. 2B of the
spectrogram illustrated in Fig. 2A, points (referred to as "white points")
having remarkably higher brightness than that of the periphery thereof are
periodically arranged at a constant interval on the horizontal axis which
vertically divides the image. The intervals between the white points
adjacent to each other in the example are the characteristics which display
the periodicity included in the image of the two-dimensional Fourier
transform illustratedin Fig, 2B. For example, when the person is walking
and running, it is found that in an experiment of the invention that the
intervals vary. Thus, in a result where the spectrogram of the signal is
subjected to the two-dimensional Fourier transform, when the
characteristics as illustrated in Fig. 2B having the periodicity are shown,
the classification can be performed by using the characteristics having
such periodicity. For example, for each situation (for example
walking/running), the interval between the white points on the horizontal
axis of the image of the. Iwo-dimensional Fourier transform illustrated in
Fig. 2B corresponding to the situation is stored in the database as the
periodicity characteristics corresponding to the situation, periodicity
characteristics similar to the periodicity characteristics obtained by the
two-dimensional Fourier transform of the spectrogram of the input signal is
searched from the database, and the situation corresponding to the searched
periodicity characteristics is determined as the situation displayed by the
input signal.        However, such periodicity is not shown with regard to
all phenomena (situations). Thus, in the present embodiment, in a case
where the periodicity characteristics are shown through the two-dimensional
Fourier transform of the spectrogram of the input signal, the
classification is performed based on the characteristics. On the other
hand, in a case where the periodicity characteristics are not shown, the
classification is performed based on a comparison with the template image.
Fig. 3 illustrates an example of a function configuration of a
classification apparatus according to the present embodiment. 



In the example of Fig. 3, in the template image D (database) 30, for each
phenomenon desired to be classified (for example, a situation of a place
where a user with the smart phone stays), the image which is obtained
through the two-dimensional Fourier-  transform of the spectrogram of the
time val which isby the sensor with regard to the phenomenon is registered
as the template image, corresponding to identification information on the
phenomenon. That is, an experiment is performed in advance, a sensor
detection signal is collected with regard to various phenomena, the
template image is generated from the collected signal, and the generated
template image is registered in the template image DB 30. The. registered
template image is generated by using a spectrogram generation unit 12, a
preprocessing unit 14 and a two-dimensional Fourier transform. unit 22 (or
a device having the same function as this) which are included in the
classification apparatus of Fig. 3.        In addition, in a periodicity
characteristic DB 34, the periodicity characteristics are registered
corresponding to the identification information of the phenomenon, with
regard to only the phenomenon in which the periodicity characteristics are
shown in the template image. For example, the periodicity characteristics
are found by analyzing the template image of each phenomenon prepared when
the template image DB 30 is constructed, if the periodicity characteristics
are shown, they may be registered in the periodicity characteristic DB 34.
For example, as exemplified in Figs. 2A and 2B, the interval between the
white points Which are present at an equal interval on the horizontal axis
passing through the center of the template image (Fig. 213 is one example
thereof) may be used as the periodicity characteristics. In this case, for
each phenomenon, a pixel value distribution on the horizontal axis passing
through the center of the template image corresponding to the phenomenon is
obtained, the white points are extracted by binarizing the pixel value
distribution and the like, and the intervals between the white points
adjacent to each other among the extracted white point groups are
respectively obtained. Then, in a case where the obtained intervals are
equal to each other within a predetetmined allowable error range, die
template image is determined to have the periodicity. Then, a statistical
representative value (for example, an average value) of the plural
intervals is registered in the periodicity characteristic DR 34 as the
periodicity characteristics of the phenomenon. In addition, whether to
focus on the periodicity of the white points arranged on the horizontal
axis of the template image or irvhether to use the intervals between such
white points as the periodicity characteristics is no more than one
example. A method of detecting the periodicity characteristics when
obtaining the characteristics registered in the periodicity characteristic
DB 34 is the same as that used in a periodicity characteristic detection
unit 26 to be described later. 'the time \lariat i on signal of a
classification object is input to a signal input unit 10 of  8 the
apparatus according to Fig. 3. For example, for eachslant period, an
application 



installed in the smart phone transmits audio signal data that the
microphone of the smart phone has picked up during the constant period, to
the classification apparatus according to the present embodiment via the
intemet, and the signal input unit 10 receives the data.        The
spectrogram generation unit 12 generates the spectrogram of the time
variation signal received by the signal input unit 10. in generating the
spectrogram, a method used in the related art may be used. The generated
spectrogram can be treated as a type of image.        The generated
spectrogram is input to the preprocessing unit 14 and preprocessed for the
two-dimensional Fourier transform. The preprocessing unit 14 includes a
band pass filter 16, a nonlinear conversion unit 18 and a binarization unit
20.        The band pass filter 16 extracts a predetermined frequency band
portion out from the input spectrogram (for example, the horizontal axis
represents the time, the vertical axis represents the frequency). This is a
process of removing a meaningless frequency band (nothing but a noise) from
the spectrogram based on a subsequent analysis. The frequency band to be
extracted may be predetermined depending on the characteristics of the
signal and the like that the classification apparatus desires to classify.
The nonlinear conversion unit 18 performs a nonlinear amplification with
espect to an output (that is, a portion extracted out from the spectrogram)
of the band pass filter 16. This is considered to be the same as a gamma
correction when the image signal is displayed, a strength is increased by
amplifying signal components with a low strength (low brightness), and
thereby a signal to noise ratio is intended to be improved.        The
binarization unit 2.0 performs a binarizing process with respect to an
output of the nonlinear conversion unit 18. The characteristics of the
spectrogram are emphasized by the binarization. The output of the
binarization unit 20 is input to the two-dimensional Fourier transform unit
22.        The two-dimensional Fourier transform unit 22 performs the known
two-dimensional Fourier transform with respect to an input biaarization
result (that is, a binarization image obtained by preprocessing the
spectrogram of the input signal). As a result, an image displaying a
distribution of the frequency components of the binarization image of the
spectrogram is obtained. The image (the binarization result) is input to a
classification processing unit 24.        The classification processing
unit 14 determines whether or not the time variation signal of the
classification object conforms to any one of the phenomena registered in
the  



9 databases (the template image DB 30 and periodicity characteristic DB
34), by using the image of the input two-dimensional Fourier transform
iesult. The classification processing unit 24 includes a periodicity
characteristic detection unit 26, an image base classification unit 28 and
a characteristic base classification unit 32.        The periodicity
characteristic detection unit 26 detects the periodicity characteristics
from the image of the input two-dimensional Fourier transform result. The
detection method may be the same as the method which obtains the
characteristics registered in the above-described periodicity
characteristic DB 34.        When the periodicity characteristics are
detected by the periodicity characteristic detection unit 26, the
classification processing unit 24 performs a classification by using the
characteristic base classification unit 32. That is, the characteristic
base classification unit 32 finds out the periodicity characteristics close
to the periodicity characteristics detected by the periodicity
characteristic detection unit 26 from among the periodicity characteristics
of each phenomenon registered in the periodicity characteristic DB 34. In
the finding, for example, a distance between the detected periodicity
characteristics and the periodicity characteristics of the periodicity
characteristic DB 34 is obtained, and if the distance is equal to or less
than the predetermined threshold value, it may be determined that both of
them are "close to each other". For example, in a case where the interval
between the white points adjacent to each other is set as the periodicity
characteristics as illustrated in the example of Figs. 2A and 211, a
difference between the interval in the image subjected to the
two-dimensional Fourier transform, generated from the signal of
classification object, and the interval corresponding to each phenomenon
registered in the periodicity characteristic DB 34 is obtained, and the
difference is equal to or less than the threshold value, it becomes that
both of the intervals are "close to each other". in a case where the
periodicity characteristics include multiple components, the periodicity
characteristics are regarded as a vector formed of each component, and it
may be determined whether or not the distance between the vectors is equal
to or less than the threshold value. Then, when such "close" periodicity
characteristics are found, the phenomenon corresponding to the found
periodicity characteristics is determined as a. classification destination
of the time variation signal of the classification destination. In a case
where multiple periodicity characteristics "close" to the detected
periodicity characteristics are found from the periodicity characteristic
DB 34, a treatment method may be separately determined. For example,
"closest" one out of such plural "close" periodicity characteristics is
determined as the classification, destination. In a different example, all
of  10 such plural "close" periodicity characteristics are determined as
the classification destination.        When the periodicity characteristics
are detected by the periodicity characteristic detection unit 26 or when
the classification destination is not found in the characteristic base
classification unit 32, the image base classification unit 28 performs the
classification. The image base classification unit 28 compares the input
image resulted from the two-dimensional Fourier transform with each
template image registered in the template image DB 30, and performs the
classification based on the comparison result.        Fig. 4 illustrates an
example of a processing sequence of the image base classification unit 28.
The processing sequence is executed for each phenomenon (and the template
image corresponding to this) registered in the template image DB 30. In the
processing sequence, the template image corresponding to a processing
object phenomenon is first read from the template image DB 30, and a
conjugation filter process is performed to obtain a complex conjugation
with respect to the read template image (510). As a result, a conjugation
template image can be obtained. Here, in a case where the conjugation
template image is registered with respect to the template image DB 30, SIO
is unnecessary. Next, the image resulted from the two-dimensional Fourier
transform, input from the two-dimensional Fourier transform unit 22 is
multiplied by the conjugation template image (S12). Next, an inverse
Fourier transform is performed with respect to the multiplication result
(S14). The inverse Fourier transform may be the same calculation as the
two-dimensional Fourier transform. The inverse Fourier transform result,
based on the relation between the Fourier transform and a mutual
correlation function, represents a correlation coefficient between each of
the spectrograms before two of the two-dimensional Fourier transforms (the
classification object and the template image). The correlation coefficient
is compared with the predetermined threshold value (S16). As the comparison
result, if the correlation coefficient is equal to or more than the
threshold value (that is, the correlation is strong enough), the
classification object is determined to conform to the phenomenon
corresponding to the template image (that is, the phenomenon is determined
to be the classification destination) (S18). If the correlation coefficient
is less than the threshold value, the classification object is determined
to not conform to the phenomenon corresponding to the template image (that
is, the phenomenon is not the classification destination) (520). 



In the example of Fie. 4, all of the phenomena having the correlation
coefficient equal to or more than the threshold value are determined to be
the classification destination, but alternatively, only the phenomenon
having the maximum correlation coefficient among the  11 phenomena having
the correlation coefficient equal to or more than the threshold value may
be determined to be the classification destination.        As described
above, the classification apparatus according to the present embodiment
compares the two-dimensional Fourier transfoim of the spectrogram of the
time variation signal of the classification object with the two-dimensional
Fourier transform of the spectrogram generated from the signal with regard
to each phenomenon (the template image), and thereby the classification
destination of the classification object is determined. According to such a
configuration, even in a case where an obvious periodicity characteristic
cannot be detected through the two-dimensional Fourier transform, the
classification can be performed. in addition, in a case where the obvious
periodicity characteristics can be detected through the two-dimensional
Fourier transform, a relatively large load processing such as comparing
images with each other (correlation calculation) is omitted, the
classification is performfti basfd on the periodicity characteristics, arid
thereby a calculation load is reduced. A processing system from the
spectrogram generation to the two-dimensional Fourier transform is commonly
used in both the classification based on the image comparison and the
classification based on the periodicity characteristics, and consequently a
simple system configuration is adopted.        For example, such a
classilication apparatus can analyze whether a situation (this situation is
represented by the time variation signal) around a device (for example, a
smart phone) on which a time variation signal generating sensor is mounted
is relevant to any one of the prescribed situations (phenomena). An
application such as controlling the device according to the analysis
result, or improving a service to the device by analyzing a trend or the
like after accumulating the analysis result may be also considered.
The classification apparatus exemplified above, for example, may be
realized by executing a program representing a process of each functional
module described above in a general-purpose computer. Here, for example,
the computer, as a hardware, includes a circuit configuration in which a
microprocessor such as a CPU, a memory (a first memory) such as a random
access memory (RAM) and a. read only memory (ROM), a MDT) controller for
controlling a IIDD (a hard disk drive), several types of I/0 (input and
output) interfaces, and a network interface or the like which performs a
control for a network connection with a local area. network and the like
are connected to each other via a bus. In addition, a. disk drive for
reading and/or writing with respect to a portable disk recording medium
such as a CD or a DVD, a memory reader writer and th.e like for reading
and/or writing with respect to a portable  IL 



nonvolatile recording medium of various standards, such as a flash memory,
may be connected with respect to the bus via the I/O interface for example.
The program in which processing content for each functional module
exemplified above is described is saved in a fixed storage device such as
the hard disk drive via the recording medium such as -the CD or the DVD, or
via communication means such as the network, and installed on the computer.
The program stored in the fixed storage device is read by the RAM and
executed by the microprocessor such as the CPU, and thereby a functional
module group exemplified above is realized. In addition, one or more among
the -functional modules configuring the classification apparatus may be
configured as a hardware circuit.        The foregoing description of the
exemplary embodiments of the present invention has been provided for the
purposes o-f illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise feints disclosed.
Obviously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen and described
in order to best explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various modifications as are
suited to the particular use contemplated_ It is intended that the scope of
the invention be defined by the following claims and their equivalents.
WHAT IS CLATMEI 1. A classification apparatus comprising:        a template
image memorizing unit that stores an image of a two-dimensional Fourier
transform of a spectrogram of a time variation signal detected in relation
to a phenomenon, as a template image, with regard to each of one or more
phenomena;        a spectrogram generation unit that generates the
spectrogram of the time variation signal of a classification object by
processing the time variation signal of the classification object obtained
by a sensor,        a two-dimensional Fourier transform calculation unit
that calculates the two-dimensional Fourier transform of the spectrogram
generated by the spectrogram generation unit;        a similarity
calculation unit that calculates a similarity between the template image
and an image of the two-dimensional Fourier transform obtained by the
two-dimensional Fourier transthrm calculation unit, for each template image
corresponding to each phenomenon stored in the template image memorizing
unit; and 



a determination unit that determines Whether the time variation signal of
the classification object conforms to any of one or more phenomena, on the
basis of the similarity calculated by the similarity calculation unit. 2,
The el;cation apparatus according to claim 1, further comprising:        a
characteristic memorizing unit that stores periodicity characteristics
included in the two-dimensional Fourier transform of the spectrogram of the
time variation signal detected in relation to the phenomenon, as a template
characteristics, with regard to each of one or more phenomena;        a
characteristic detection unit that detects the periodicity characteristics
from an image  e two-dimensional Fourier transtbnn obtained by the
two-dimensional Fourier trans-finin calculation unit; and        a
specification unit that specifies one similar to the periodicity
characteristics detected by the characteristic detection unit, from among
the template characteristics stored in the characteristic memorizing unit,
wherein the determination unit determines that the time variation signal of
the  14 



classification object conforms to the phenomenon corresponding to the
template characteristics specified by the specification unit, without
calculating the similarity by the similarity calculation unit, in a case
where the template characteristics similar to the periodicity
characteristics detected by the characteristic detection unit is specified
by the specification unit. 3. The classification apparatus according to
claim 2, wherein        the characteristic detection unit that obtains
front the image of the two-dimensional Fourier transform obtained by the
two-dimensional Fourier transform calculation unit, a pixel value
distribution on a horizontal axis passing through a center of the image and
extracting white points based on the pixel value distribution so as to
obtain intervals between the white points adjacent to each other. 4. A
program causing a computer to execute a process, the process comprising:
storing an image of a two-dimensional Fourier trans-limn of a spectrogram
of a time variation signal detected in relation to a phenomenon, as a
template image, with regard to each of one or more phenomena;
generating the spectrogram of the time variation signal of a classification
object by processing the time variation signal of the classification object
obtained by a sensor; calculating the two-dimensional Fourier transform of
the generated spectrogram;        calculating a similarity between the
template image and an image of the Obtained two-dimensional Fourier
transform, for each template image corresponding to each stored phenomenon;
and determining whether the time variationthe classification object
conforms to 



any of one or more phenomena, on the basis of the calculated similarity. 


