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(54) BIOLOGICAL FUNCTION MEASUREMENT AND ANALYSIS SYSTEM, BIOLOGICAL FUNCTION 
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CODE

(57) A biological function measurement and analysis
system (100, 100A, 100B, 100C), a biological function
measurement and analysis method, and a recording me-
dium storing program code causing a computer to exe-
cute the biological function measurement and analysis
method. The biological function measurement and anal-
ysis system (100, 100A, 100B, 100C) includes an input
acceptance unit (221) configured to accept selection of
a biological function to be measured, and a measurement
and analysis procedure determining unit (222) config-
ured to access a memory (24, 210) in which measure-
ment and analysis procedure data, indicating a combi-
nation of measurement and analysis of reaction of a live
subject caused by stimulation on a biological-func-
tion-by-biological-function basis, is stored to specify
measurement and analysis procedure data correspond-
ing to the selected biological function. The method in-
cludes accepting the selection of the biological function
to be measured, accessing the memory (24, 210), and
the specifying measurement and analysis procedure da-
ta corresponding to the selected biological function.
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Description

BACKGROUND

Technical Field

[0001] Embodiments of the present disclosure relate
to a biological function measurement and analysis sys-
tem, a biological function measurement and analysis
method, and a carrier means storing program code caus-
ing a computer to execute the biological function meas-
urement and analysis method.

Background Art

[0002] Systems are known in the art that acquire infor-
mation about brain functions by giving stimulation to a
subject according to the brain function, measuring the
neural activity of the brain of the subject, and by analyzing
the activity of the brain. As known in the art, some of such
conventional systems enable a person who performs
measurement to select the brain function for the meas-
urement purposes and are provided with a program to
be executed to change, for example, the duration for
which stimulation is given according to the result of se-
lection.
[0003] However, in such systems known in the art, the
procedure for measuring the brain function is not stand-
ardized. For this reason, the way stimulation is given or
the procedure for analysis or the like varies depending
on the person who performs measurement, and it has
been difficult to objectively compare the measurement
results with each other.

SUMMARY

[0004] Embodiments of the present disclosure de-
scribed herein provide a biological function measure-
ment and analysis system, a biological function meas-
urement and analysis method, and a carrier means car-
rying computer readable code for controlling a computer
system to carry out the biological function measurement
and analysis method. The biological function measure-
ment and analysis system includes an input acceptance
unit configured to accept selection of a biological function
to be measured, and a measurement and analysis pro-
cedure determining unit configured to access a memory
in which measurement and analysis procedure data, in-
dicating a combination of measurement and analysis of
reaction of a live subject caused by stimulation on a bi-
ological-function-by-biological-function basis, is stored
to specify measurement and analysis procedure data
corresponding to the selected biological function. The
biological function measurement and analysis method
includes accepting selection of biological function to be
measured, accessing a memory in which measurement
and analysis procedure data, indicating a combination of
measurement and analysis of reaction of a live subject

caused by stimulation on a biological-function-by-biolog-
ical-function basis, is stored, and specifying measure-
ment and analysis procedure data corresponding to the
selected biological function.
[0005] According to one aspect of the present disclo-
sure, the measurement results can objectively be com-
pared with each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] A more complete appreciation of exemplary
embodiments and the many attendant advantages there-
of will be readily obtained as the same becomes better
understood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings.

FIG. 1 is a diagram illustrating a system configuration
of a biological function measurement and analysis
system according to a first embodiment of the
present disclosure.
FIG. 2 is a diagram illustrating a hardware configu-
ration of a biological function measurement and anal-
ysis device according to the first embodiment of the
present disclosure.
FIG. 3 is a diagram illustrating a functional configu-
ration of a biological function measurement and anal-
ysis device according to the first embodiment of the
present disclosure.
FIG. 4 is a diagram illustrating a procedure database
according to the first embodiment of the present dis-
closure.
FIG. 5 is a first flowchart of processes of a biological
function measurement and analysis device accord-
ing to the first embodiment.
FIG. 6 is a second flowchart of the processes of a
measurement and analysis processing unit accord-
ing to the first embodiment.
FIG. 7 is a diagram illustrating a selection screen
according to the first embodiment of the present dis-
closure.
FIG. 8 is a diagram illustrating a functional configu-
ration of a biological function measurement and anal-
ysis device according to a second embodiment.
FIG. 9 is a flowchart of processes of a measurement
and analysis processing unit according to the second
embodiment.
FIG. 10 is a diagram illustrating a biological function
measurement and analysis system according to a
third embodiment.
FIG. 11 is a diagram illustrating a biological function
measurement and analysis system according to a
fourth embodiment.

[0007] The accompanying drawings are intended to
depict exemplary embodiments of the present disclosure
and should not be interpreted to limit the scope thereof.
The accompanying drawings are not to be considered
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as drawn to scale unless explicitly noted.

DETAILED DESCRIPTION

[0008] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the present disclosure. As used
herein, the singular forms "a", "an" and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood
that the terms "includes" and/or "including", when used
in this specification, specify the presence of stated fea-
tures, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.
[0009] In describing example embodiments shown in
the drawings, specific terminology is employed for the
sake of clarity. However, the present disclosure is not
intended to be limited to the specific terminology so se-
lected and it is to be understood that each specific ele-
ment includes all technical equivalents that have the
same structure, operate in a similar manner, and achieve
a similar result.
[0010] In the following description, illustrative embod-
iments will be described with reference to acts and sym-
bolic representations of operations (e.g., in the form of
flowcharts) that may be implemented as program mod-
ules or functional processes including routines, pro-
grams, objects, components, data structures, etc., that
perform particular tasks or implement particular abstract
data types and may be implemented using existing hard-
ware at existing network elements or control nodes. Such
existing hardware may include one or more central
processing units (CPUs), digital signal processors
(DSPs), application-specific-integrated-circuits (ASICs),
field programmable gate arrays (FPGAs), computers or
the like. These terms in general may be collectively re-
ferred to as processors.
[0011] Unless specifically stated otherwise, or as is ap-
parent from the discussion, terms such as "processing"
or "computing" or "calculating" or "determining" or "dis-
playing" or the like, refer to the action and processes of
a computer system, or similar electronic computing de-
vice, that manipulates and transforms data represented
as physical, electronic quantities within the computer sys-
tem’s registers and memories into other data similarly
represented as physical quantities within the computer
system memories or registers or other such information
storage, transmission or display devices.

First Embodiment

[0012] A first embodiment of the present disclosure is
described below with reference to the accompanying
drawings.
[0013] FIG. 1 is a diagram illustrating a system config-
uration of a biological function measurement and analy-

sis system 100 according to the first embodiment of the
present disclosure.
[0014] The biological function measurement and anal-
ysis system 100 according to the present embodiment
includes a biological function measurement and analysis
device 200, a stimulator 300, and a magnetic sensor 400.
[0015] In the biological function measurement and
analysis system 100 according to the present embodi-
ment, the stimulator 300 gives stimulation to a subject P
to induce the neural activity of the brain, and the magnetic
sensor 400 detects the magnetic field that is emitted from
the neural activity. The magnetic sensor 400 outputs the
detection results to the biological function measurement
and analysis device 200. Note that the signals output
from the magnetic sensor 400 to the biological function
measurement and analysis device 200 may be referred
to as sensor output signals in the following description.
[0016] The biological function measurement and anal-
ysis device 200 obtains and analyzes the sensor output
signals output from the magnetic sensor 400, and outputs
the results of the analysis (measurement results) as the
information about the brain function (biological function).
[0017] The biological function measurement and anal-
ysis device 200 according to the present embodiment
includes a procedure database (DB) 210, a program stor-
age unit 215, and a measurement and analysis process-
ing unit 220.
[0018] The procedure database 210 according to the
present embodiment stores measurement and analysis
procedure data where pairs of programs in which a stim-
ulation program executed to instruct the stimulator 300
to generate stimulation and an analysis program used to
analyze the sensor output signals corresponding to the
stimulation are associated with each other are combined
on a brain-function-by-brain-function basis. The meas-
urement and analysis procedure data will be described
later in detail.
[0019] The program storage unit 215 according to the
present embodiment stores the entity of stimulation pro-
grams and analysis programs.
[0020] The measurement and analysis processing unit
220 according to the present embodiment accepts the
selection of the function of the brain to be measured, and
accesses the procedure DB 210 to specify the measure-
ment and analysis procedure data that correspond to the
selected function. Then, the measurement and analysis
processing unit 220 instructs the stimulator 300 to gen-
erate stimulation according to the stimulation programs
and the analysis programs indicated by the specified
measurement and analysis procedure data, and analyz-
es the sensor output signals detected by the magnetic
sensor 400 in response to the generated stimulation.
Then, the measurement and analysis processing unit 220
outputs the results of analysis as the measurement re-
sults.
[0021] As described above, according to the present
embodiment, the measurement and analysis procedure
data is specified according to the selected brain function.
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Due to this configuration, measurement can be per-
formed in accordance with the procedure that is deter-
mined in advance on a function-by-function basis. Ac-
cordingly, with the present embodiment, the measure-
ment procedure does not vary depending on the person
who performs measurement, and the measurement re-
sults can objectively be compared with each other.
[0022] The biological function measurement and anal-
ysis device 200 according to the present embodiment is
further described below.
[0023] FIG. 2 is a diagram illustrating a hardware con-
figuration of the biological function measurement and
analysis device 200 according to the first embodiment of
the present disclosure.
[0024] The biological function measurement and anal-
ysis device 200 according to the present embodiment is
an information processing device including an input de-
vice 21, an output device 22, a driver 23, an auxiliary
memory 24, a memory 25, a processor 26, and an inter-
face device 27, and these elements are interconnected
through a bus B.
[0025] The input device 21 is a device through which
various kinds of data are input, and is implemented by,
for example, an input device such as a keyboard and a
pointing device. The output device 22 is a device through
which various kinds of data are output, and is implement-
ed by, for example, a display interface. The interface de-
vice 27 includes, for example, a local area network (LAN)
card, and is used to connect to the network.
[0026] A biological function measurement and analysis
program is at least some of various programs for control-
ling the biological function measurement and analysis
device 200. For example, the biological function meas-
urement and analysis program may be provided by dis-
tributing the storage medium 28, or may be downloaded
from the network. The storage medium 28 in which the
biological function measurement and analysis program
is stored may be implemented by various types of storage
medium including a storage medium such as a compact
disc read-only memory (CD-ROM), a flexible disk, or a
magneto-optical disk that optically, electrically or mag-
netically records the data, and a semiconductor memory
such as a read only memory (ROM) or a flash memory
that electrically records the data.
[0027] For example, once the storage medium 28 in
which the biological function measurement and analysis
program is stored is connected to the driver 23, the bio-
logical function measurement and analysis program is
installed onto the auxiliary memory 24 as extracted from
the storage medium 28 through the driver 23. The bio-
logical function measurement and analysis program that
is downloaded from the network is installed onto the aux-
iliary memory 24 through the interface device 27.
[0028] The auxiliary memory 24 stores the installed bi-
ological function measurement and analysis program,
and further stores, for example, files or data as neces-
sary. When the biological function measurement and
analysis device 200 is turned on, the memory 25 extracts

and stores the biological function measurement and anal-
ysis program from the auxiliary memory 24. Then, the
processor 26 such as a central processing unit (CPU)
implements various kinds of processes as will be de-
scribed later in detail in accordance with the biological
function measurement and analysis program stored in
the memory 25.
[0029] The stimulator 300 according to the present em-
bodiment is controlled by the biological function meas-
urement and analysis device 200. More specifically, the
stimulator 300 generates and outputs stimulation to be
given to a subject P in accordance with the stimulation
program executed by the biological function measure-
ment and analysis device 200. Moreover, the stimulator
300 monitors, for example, the signals of magnetic field
radiated from the subject P in accordance with the stim-
ulation program executed by the biological function
measurement and analysis device 200.
[0030] For example, the stimulator 300 according to
the present embodiment may be an electrode disposed
on a belt. In such cases, for example, the stimulator 300
is attached to an arm of the subject P, and an electrical
signal or a mechanical signal is given to the subject P as
a stimulus.
[0031] For example, the stimulator 300 according to
the present embodiment may be a display interface or
an audio output unit. In such a configuration, for example,
the stimulator 300 gives the picture displayed on the stim-
ulator 300 or the voice output from the stimulator 300 to
the subject P as a stimulus. As described above, the stim-
ulator 300 according to the present embodiment can give
various kinds of stimulation defined by the measurement
procedure to the subject P.
[0032] As described above, in the biological function
measurement and analysis system 100 according to the
present embodiment, the magnetic sensor 400 detects
the signals radiated from the neural activity of the brain
of the subject P. However, no limitation is intended there-
by. The biological function measurement and analysis
system 100 according to the present embodiment is sat-
isfactory as long as it is provided with a sensor that de-
tects the signals radiated from the neural activity of the
brain, and it is desired that the sensor be minimally inva-
sive such that the biological function of a subject will ac-
curately be measured. It is even more desirable if the
sensor is non-invasive. Apart from a magnetic sensor,
for example, such a sensor may adopt brain-wave topog-
raphy or optical topography. The sensor according to the
present embodiment may include a plurality of kinds of
sensors. However, in such cases, it is desired to be con-
figured such that the operation of one sensor does not
affect the measurement performed by the other sensors.
In particular, when a magnetic sensor is used as one of
the sensors, the signals radiated from the live subject
can be obtained even when the magnetic sensor does
not contact a live subject. For this reason, the state of
attachment of a magnetic sensor does not affect the
measurement results, and it is considered that a mag-
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netic sensor is desirable in the present embodiment.
However, no limitation is intended thereby, and the sen-
sors used the present embodiment may include different
kinds of sensor.
[0033] Next, functions of the biological function meas-
urement and analysis device 200 according to the
present embodiment are described with reference to FIG.
3.
[0034] FIG. 3 is a diagram illustrating functions of the
biological function measurement and analysis device
200 according to the first embodiment.
[0035] The biological function measurement and anal-
ysis device 200 according to the present embodiment
includes a procedure database (DB) 210, a program stor-
age unit 215, and a measurement and analysis process-
ing unit 220.
[0036] For example, the procedure DB 210 and the
program storage unit 215 is implemented by the auxiliary
memory 24 or the memory 25 of the biological function
measurement and analysis device 200. For example, the
measurement and analysis processing unit 220 accord-
ing to the present embodiment is implemented by the
processor 26 extracting and executing the biological
function measurement and analysis program stored in
the auxiliary memory 24 or the memory 25.
[0037] The program storage unit 215 according to the
present embodiment stores a group of stimulation pro-
grams 216 that instructs the stimulator 300 to generate
stimulation and a group of analysis programs 217 that
analyzes the sensor output signal output from the mag-
netic sensor 400. The group of stimulation programs 216
and the group of analysis programs 217 may be stored
in the program storage unit 215 in advance. Alternatively,
the biological function measurement and analysis device
200 may communicate with an external device to down-
load the group of stimulation programs 216 and the group
of analysis programs 217 therefrom.
[0038] The measurement and analysis processing unit
220 includes an input acceptance unit 221, a procedure
determining unit 222, a stimulation instruction unit 223,
a sensor output acquisition unit 224, an analyzer 225, a
result output unit 226.
[0039] The input acceptance unit 221 accepts various
kinds of information input to the biological function meas-
urement and analysis device 200. In particular, for ex-
ample, the input acceptance unit 221 accepts the oper-
ation of selecting the brain function (biological function)
to be measured by the biological function measurement
and analysis system 100.
[0040] Once the operation of selecting the brain func-
tion is accepted by the input acceptance unit 221, the
procedure determining unit 222 refers to the procedure
DB 210 to specify the measurement and analysis proce-
dure data that correspond to the selected function. In
other words, the procedure determining unit 222 deter-
mines the measurement procedure according to the se-
lected brain function.
[0041] The stimulation instruction unit 223 instructs the

stimulator 300 to generate stimulation based on the stim-
ulation program included in the measurement and anal-
ysis procedure data determined by the procedure deter-
mining unit 222. In other words, the stimulation instruction
unit 223 extracts the stimulation program included in the
determined measurement and analysis procedure data
from the group of stimulation programs 216 stored in the
program storage unit 215, and executes the extracted
stimulation program in the order defined in the measure-
ment and analysis procedure data.
[0042] The sensor output acquisition unit 224 obtains
the sensor output signal output from the magnetic sensor
400 while the stimulation program is being executed.
More specifically, the sensor output acquisition unit 224
is connected to, for example, an output terminal of the
magnetic sensor 400, and obtains the sensor output sig-
nal output from such an output terminal.
[0043] The analyzer 225 analyzes the sensor output
signal based on the analysis program associated with
the stimulation program extracted by the stimulation in-
struction unit 223, from among the analytic programs in-
cluded in the measurement and analysis procedure data
determined by the procedure determining unit 222. In
other words, the analyzer 225 extracts the analysis pro-
gram associated with the stimulation program deter-
mined to be used for generating stimulation, from the
group of analysis programs 217 stored in the program
storage unit 215, and executes the extracted analysis
program.
[0044] The result output unit 226 output the analytical
results obtained by the analyzer 225 as the results of the
measurement of the brain function. In other words, the
result output unit 226 output the results of the execution
of the analysis program as the results of the measure-
ment of the brain function.
[0045] The procedure DB 210 according to the present
embodiment is described below with reference to FIG. 4.
[0046] FIG. 4 is a diagram illustrating the procedure
DB 210 according to the first embodiment.
[0047] The procedure database 210 according to the
present embodiment contains items of data including the
brain functions, the first pair, the second pair, ..., and N-
th pair, and the execution procedures.
[0048] The item "brain function" is associated with the
other items in the procedure database 210. The meas-
urement and analysis procedure data according to the
present embodiment includes values for the item "brain
function" and values for the other items.
[0049] The value of the item "brain function" indicates
the function of the brain to be measured. The values for
the items "first pair" to "N-th pair" indicate the association
between the stimulation programs and the analysis pro-
grams. The values for the item "execution procedure"
indicate the order in which the items "first pair" to "N-th
pair" are executed.
[0050] In other words, the measurement and analysis
procedure data according to the present embodiment in-
cludes the data indicating the association between the
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stimulation programs and the analysis programs. In other
words, the measurement and analysis procedure data is
the data indicating the combination of stimulation and
analysis as a measurement procedure.
[0051] For example, in view of the example of FIG. 4,
it is understood that the stimulation programs and the
analysis programs are executed in the order from the first
pair to the second pair when the "epileptic activity" of the
brain is to be measured. In the example of FIG. 4 where
the epileptic activity is to be measured, a stimulation pro-
gram Pr1 and an analysis program Prs1 are associated
with each other in the first pair, and a stimulation program
Pr2 and an analysis program Prs2 are associated with
each other in the second pair.
[0052] Accordingly, in the example of FIG. 4, the "ep-
ileptic activity" of a brain is measured in the order from
execution of the stimulation program Pr1 to execution of
the analysis program Prs1, then to execution of the stim-
ulation program Pr2, and then to execution of the analysis
program Prs2.
[0053] In a similar manner to the above, in view of the
example of FIG. 4, it is understood that the stimulation
programs and the analysis programs are executed in the
order from the second pair to N-th pair, then to some
pairs between the second pair and the N-th pair, and then
to the first pair when the "cognitive function" of the brain
is to be measured. In the example of FIG. 4 where the
cognitive function is to be measured, the stimulation pro-
gram Pr1 and an analysis program Prs3 are associated
with each other in the first pair, and a stimulation program
Pr3 and an analysis program Prs4 are associated with
each other in the second pair. Moreover, a stimulation
program Prx and an analysis program Prsy are associ-
ated with each other in the N-th pair.
[0054] Accordingly, in the example of FIG. 4, the "cog-
nitive function" of a brain is measured in the order from
execution of the stimulation program Pr3 to execution of
the analysis program Prs5, then to execution of the stim-
ulation program Prx, then to execution of the analysis
program Prsy, then to some pairs between the second
pair and the N-th pair, then to execution of the execution
of the stimulation program Pr1, and then to execution of
the analysis program Prs3.
[0055] In the example as illustrated in FIG. 4, it is as-
sumed that one analysis program is associated with one
stimulation program. However, no limitation is intended
thereby. In the present embodiment, a plurality of anal-
ysis programs may be associated with one stimulation
program, or one analysis program may be associated
with a plurality of stimulation programs.
[0056] In the example depicted in FIG. 4, only the order
in which the pairs are executed is specified as the values
for the item "execution procedure." However, no limita-
tion is intended thereby. For example, in the procedure
DB 210, a value indicating an interval (a certain length
of time) between a timing at which a certain pair (proce-
dure) is executed and a timing at which the next pair (next
procedure) is executed may be included in the values for

the items "execution procedure."
[0057] More specifically, for example, when the value
for the item "brain function" is the "cognitive function" in
the present embodiment, the length of time indicating the
intervals between pairs may be included in the values for
the items "execution procedure."
[0058] In such a case, for example, the stimulation in-
struction unit 223 gives instructions to the stimulator 300
based on the stimulation program Pr2 included in the
second pair after the length of time indicating the intervals
has passed after instructing the stimulator 300 to gener-
ate and output stimulation based on the stimulation pro-
gram Pr1 included in the first pair.
[0059] The timing at which the measurement of time
is to start, as indicated by the intervals, may be the timing
at which the stimulation instruction unit 223 has given
instructions based on the stimulation program Pr1 includ-
ed in the first pair. Alternatively, the timing at which the
measurement of time is to start may be the timing at which
the execution of the analysis program Prs1 included in
the first pair has been completed.
[0060] The measurement of "epileptic activity," "cog-
nitive function," or the like includes various kinds of meas-
urement related to the low-order to high-order brain func-
tions such as the auditory sense, the visual sense, the
sense of touch, the gustatory sense, the olfactory sense,
the somatic sensation, the movement, the language, the
memory, the attention, the behavior, and the sociability.
[0061] There are some cases in which the state of the
brain of a subject P has been changed immediately after
the measurement of high-order brain functions such as
the language, the memory, the attention, the behavior,
and the sociability was performed. In order to deal with
such a situation, in the present embodiment, an interval
is placed between stimuli in order to bring the state of
the brain of the subject P back to normal. When stimu-
lation that simultaneously induces a plurality of low-order
brain functions is used to measure the low-order brain
functions such as the auditory sense, the visual sense,
the sense of touch, the gustatory sense, the olfactory
sense, the somatic sensation, and the movement, an in-
terval may similarly be placed between stimuli in order
to bring the state of the brain of the subject P back to
normal.
[0062] For example, when the stimulation given to the
subject P include moving images with sound, such stim-
ulation is related to the auditory sense and the visual
sense Accordingly, it is desired that the length of time
indicating the intervals between the pair including the
stimulation program that gives moving images including
sound and the next pair be included as the values for the
item "execution procedure."
[0063] The stimulation that is given to a subject P by
the stimulation programs according to the present em-
bodiment is further described below.
[0064] In the biological function measurement and
analysis system 100 according to the present embodi-
ment, the stimulation that is given to the subject P in-
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cludes various patterns of stimulation. Such various pat-
terns of stimulation are implemented by executing pairs
of programs including various patterns of stimulation pro-
grams in various kinds of procedure.
[0065] More specifically, for example, after the results
of giving certain stimulation (first stimulation) to the sub-
ject P are analyzed, analysis may be performed upon
giving stimulation (second stimulation) different from the
above certain stimulation to the subject P. Further, after
the results of giving the second stimulation to the subject
P are analyzed, analysis may be performed again upon
giving the above certain stimulation (first stimulation) to
the subject.
[0066] In such a configuration, the execution proce-
dure may indicate the order in which pairs of programs
are executed as follows. The second pair including a stim-
ulation program used to generate the second stimulation
is to be executed subsequent to the first pair including a
stimulation program used to generate the first stimula-
tion. Then, the first group is to be executed again.
[0067] In the present embodiment, stimulation is given
to the subject P as described above. Accordingly, for ex-
ample, the analytical results obtained in response to the
first stimulation given to the subject P for the first time
can be compared with the analytical results obtained in
response to the first stimulation given to the subject P for
the second time, to estimate the effect exerted on the
subject P by the second stimulation.
[0068] In the present embodiment, for example, a pair
of programs including a stimulation program used to gen-
erate the same stimulation as above to be given to the
subject P for length of time sufficiently longer than the
above certain length of time may be used in combination
subsequent to a pair of programs including a stimulation
program used to generate stimulation to be given to the
subject P for certain length of time.
[0069] In such a case, for example, the stimulation that
is given to the subject P for certain length of time may be
considered to be a test measurement of the function, and
a pair of programs including a stimulation program used
to generate stimulation to be given to the subject P for
length of time sufficiently longer than the above certain
length of time may be executed depending on the results
of analysis performed by the analysis program associat-
ed with the stimulation program used to give the above
stimulation.
[0070] In the present embodiment, the stimulation that
is given to the subject P for certain length of time is re-
ferred to as a unit of stimulation. The above length of time
sufficiently longer than a certain length of time may be
an interval about ten times longer than the certain length
of time.
[0071] Further, in the present embodiment, a pair of
programs in which a stimulation program and an analysis
program are associated with each other may include a
pair of programs that includes a stimulation program that
does not give any stimulation to the subject P. Due to
such a configuration, the so-called resting state of a brain

can be measured. As an analysis program that analyzes
the resting state of a brain, for example, a beamformer
method in which the number of the active regions of the
brain is not limited may be adopted. Alternatively, a pair
of programs may include a functionality connection anal-
ysis that evaluates the association among those multiple
active regions of the brain.
[0072] The stimulation program in the above case con-
trols the stimulator 300 to terminate the generation and
output of stimulation for certain length of time. During the
termination of the stimulation the stimulation program
may control the stimulator 300 to monitor (measure) the
signals radiated from the subject P. The signals that are
radiated from the subject P are, for example, the brain
waves of the subject P.
[0073] In the execution procedure including such a
stimulation program used to terminate the stimulation
output and monitor the subject P, the pair of programs
that includes such a stimulation program may be execut-
ed in the first half of the execution procedure. For exam-
ple, the pair of programs that includes such a stimulation
program may be the first pair to be executed.
[0074] In the present embodiment, a pair of programs
including a stimulation program used to terminate the
stimulation output and monitor the subject P is executed
in the first half of the execution procedure. For example,
such a pair of programs is the first pair to be executed.
Due to this configuration, the state of the neural activity
of the brain when the subject P is in a resting state can
preliminarily be measured before any stimulation is given
to the subject.
[0075] If the state of the neural activity of the brain of
the subject P is preliminarily measured in a resting state
before any stimulation is given to the subject P, the pre-
liminarily-measured state of neural activity can be com-
pared with the state of the neural activity of the brain of
the subject P after some stimulation has been given to
the subject P in an analysis program. Due to this config-
uration, analysis can be performed in view of the effect
induced by the stimulation. As a result, function meas-
urement can be performed where, for example, the pa-
rameter or flow of execution of the stimulation program
is adjusted to achieve constant conditions of a subject.
[0076] For example, whether or not the subject P is in
a sleep state can be determined by monitoring, the brain
waves of the subject P in a resting state. Due to this
configuration, when a function of the brain of the subject
P is to be measured while the subject P is sleeping, for
example, the biological function measurement and anal-
ysis device 200 can be configured to give stimulation to
the brain of the subject P after it is detected that the sub-
ject P is in a sleep state in view of the results of the anal-
ysis of sensor output signals. Alternatively, when a func-
tion of the brain of the subject P is to be measured while
the subject P is awake, for example, the biological func-
tion measurement and analysis device 200 can be con-
figured to give stimulation for measuring the biological
function after stimulation that could lead to awakening is
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given to the subject P and it is then detected that the
subject P is in an awakening state in view of the results
of the analysis of sensor output signals.
[0077] The processes of the biological function meas-
urement and analysis device 200 according to the
present embodiment are described below with reference
to FIG. 5 and FIG. 6.
[0078] FIG. 5 is a first flowchart of the processes of the
biological function measurement and analysis device
200 according to the first embodiment.
[0079] For example, the biological function measure-
ment and analysis device 200 according to the present
embodiment uses the input acceptance unit 221 of the
biological function measurement and analysis device
200 to control the display of the biological function meas-
urement and analysis device 200 to display a selection
screen on which the function of the brain to be measured
can be selected (step S501). It is not necessary for the
biological function measurement and analysis device
200 to be provided with the display on which the selection
screen is displayed, but the display on which the selection
screen is displayed may be, for example, a terminal de-
vice that communicates with the biological function
measurement and analysis device 200. The selection
screen will be described later in detail.
[0080] Subsequently, the measurement and analysis
processing unit 220 determines whether or not the input
acceptance unit 221 has accepted the selection of the
function of the brain to be measured (step S502). When
no selection is accepted in the step S502, the measure-
ment and analysis processing unit 220 is on standby wait-
ing until a selection is accepted.
[0081] Once the input acceptance unit 221 has accept-
ed a selection in the step S502, the measurement and
analysis processing unit 220 uses the procedure deter-
mining unit 222 to access the procedure DB 210, and
determines the measurement procedure that correspond
to the selected brain function (step S503).
[0082] In other words, the procedure determining unit
222 accesses the procedure DB 210 to specify the meas-
urement and analysis procedure data that includes the
selected brain function.
[0083] Subsequently, the measurement and analysis
processing unit 220 executes the measurement proce-
dure determined by the procedure determining unit 222
(step S504). The processes in the step S504 will be de-
scribed later in detail.
[0084] Subsequently, the measurement and analysis
processing unit 220 uses the result output unit 226 to
output the measurement results (step S505), and termi-
nates the processes.
[0085] The processes of executing a measurement
procedure by the measurement and analysis processing
unit 220 are described below with reference to FIG. 6.
[0086] FIG. 6 is a second flowchart of the processes
of the measurement and analysis processing unit 220
according to the first embodiment. In FIG. 6, the proc-
esses in the step S504 of FIG. 5 are depicted in detail.

[0087] Once the measurement and analysis procedure
data is specified, the measurement and analysis
processing unit 220 according to the present embodi-
ment uses the stimulation instruction unit 223 to extract
from the program storage unit 215 the stimulation pro-
gram included in the first pair of the pairs of execution
procedures included in the measurement and analysis
procedure data, and execute the extracted stimulation
program (step S601). In other words, the stimulation in-
struction unit 223 extracts a stimulation program and ex-
ecutes the extracted stimulation program to control the
stimulator 300 based on the executed stimulation pro-
gram.
[0088] For example, when the stimulation program in
the above case is to give a unit of stimulation, the stim-
ulation instruction unit 223 controls the stimulator 300 to
output a unit of stimulation to the subject P.
[0089] Alternatively, when the stimulation program in
the above case is to terminate the output of stimulation,
the stimulation instruction unit 223 controls the stimulator
300 to terminate the output of stimulation and monitor
the signals radiated from the subject P.
[0090] Subsequently, the measurement and analysis
processing unit 220 causes the sensor output acquisition
unit 224 to acquire the sensor output signal output from
the magnetic sensor 400 (step S602). Subsequently, the
measurement and analysis processing unit 220 uses the
analyzer 225 to extract the analysis program associated
with the stimulation program executed in the step S601
from the program storage unit 215, and executes the ex-
tracted analysis program (step S603).
[0091] Subsequently, the measurement and analysis
processing unit 220 uses the result output unit 226 to
output the result of executing the analysis program as
the measurement results (step S604).
[0092] Subsequently, the measurement and analysis
processing unit 220 determines whether there is a next
pair in the execution procedure included in the measure-
ment and analysis procedure data (step S605). When
there is not a next process (pair) in the step S605, the
measurement and analysis processing unit 220 termi-
nates the process.
[0093] When there is a next pair (process) in the step
S605, the measurement and analysis processing unit
220 uses the stimulation instruction unit 223 to extract
the stimulation program included in the next pair from the
program storage unit 215 and execute the extracted stim-
ulation program (step S606).
[0094] Subsequently, the measurement and analysis
processing unit 220 uses the sensor output acquisition
unit 224 to obtain the sensor output signal output from
the magnetic sensor 400 (step S607). Subsequently, the
measurement and analysis processing unit 220 uses the
analyzer 225 to extract the analysis program included in
the next pair corresponding to the stimulation program
executed in the step S606 and execute the extracted
analysis program (step S608).
[0095] Subsequently, the measurement and analysis
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processing unit 220 uses the result output unit 226 to
output the result of executing the analysis program as
the measurement results (step S609) and return to the
step S605.
[0096] As described above, in the present embodi-
ment, the measurement procedure that is defined in the
measurement and analysis procedure data is executed.
In the example as illustrated in FIG. 6, the results of the
execution of the analysis program are output as the re-
sults of measurement every time an analysis program is
executed. However, no limitation is intended thereby. In
the present embodiment, the results of the execution of
the analysis program may temporarily be stored, and the
results of measurement may collectively be output after
all the pairs included in the measurement procedure have
been executed.
[0097] In the example depicted in FIG. 6, pairs of pro-
grams are executed in chronological order. However, no
limitation is intended thereby. In the present embodiment,
the analysis program included in a certain pair of pro-
grams and the stimulation program included in the next
pair of programs may be performed in parallel.
[0098] In the example as illustrated in FIG. 6, it is as-
sumed that one analysis program is executed in re-
sponse to one stimulation program. However, no limita-
tion is intended thereby. In the present embodiment, for
example, a plurality of analysis programs that implement
a plurality of different analyzing methods may be per-
formed in response to the sensor output signal obtained
by executing one stimulation program. Such a plurality
of analyzing methods include, for example, a dipole
method and a beamformer method.
[0099] Next, a selection screen on which the brain
function is to be selected, which is displayed by the bio-
logical function measurement and analysis device 200,
is described with reference to FIG. 7.
[0100] FIG. 7 is a diagram illustrating a panel of options
to be selected according to the first embodiment.
[0101] On the selection screen 71 as illustrated in FIG.
7, a message 72 and a selection field 73 are displayed.
The message 72 prompts a user to select the brain func-
tion to be measured.
[0102] The selection field 73 includes a list of brain
functions and checkboxes to select the respective brain
functions. In an alternative embodiment of the present
disclosure, the selection screen may be a screen from
which only one of the multiple options is to be selected.
In such a configuration, the options may be, for example,
"brain function of infants" and "brain function of elderly
people" that a person who performs measurement can
easily select. Due to such a configuration, the person
who performs measurement can make an appropriate
selection even if he or she does not have sufficient knowl-
edge or skills. Accordingly, there is an advantageous ef-
fect that the results of measurement of the biological func-
tion measurement and analysis device according to the
present embodiment can objectively and easily be com-
pared with each other.

[0103] Moreover, options that are based on the objec-
tive attribute of a subject such as an age group or gender,
results of various kinds of psychological tests, a result of
image inspection that is different from the methods de-
scribed in the present disclosure, or various kinds of in-
spection results of, for example, a blood test and an ex-
amination of cerebrospinal fluid (CSF) are desirable be-
cause the person who performs measurement can make
a selection easily.
[0104] In the present embodiment, once the brain func-
tion to be measured is selected on the selection field 73,
the input acceptance unit 221 accepts that selection, and
the procedure determining unit 222 specifies the meas-
urement and analysis procedure data associated with
the selected brain function.
[0105] Accordingly, with the present embodiment, the
person who performs measurement only has to select
the brain function to be measured, and does not have to
specify, for example, the order in which stimulation is
given to the subject P or the order in which analysis is
performed. In other words, with the present embodiment,
the way stimulation is given or the procedure for analysis
or the like does not vary depending on the person who
performs measurement, and comparison between the
measurement results can be done objectively.

Second Embodiment

[0106] A second embodiment of the present disclosure
is described below with reference to the accompanying
drawings. The second embodiment is different from the
first embodiment in the respect that a parameter included
in a stimulation program is changed depending on the
results of analysis performed by an analysis program.
Accordingly, in the descriptions of the second embodi-
ment as given below, only the differences from the first
embodiment will be described. Like reference signs are
given to like elements in the second embodiment, and
their detailed description is omitted.
[0107] FIG. 8 is a diagram illustrating a functional con-
figuration of a biological function measurement and anal-
ysis device 100A according to the second embodiment.
The biological function measurement and analysis sys-
tem 100A according to the present embodiment includes
a biological function measurement and analysis device
200A.
[0108] The biological function measurement and anal-
ysis device 200A includes the procedure DB 210, the
program storage unit 215, and a measurement and anal-
ysis processing unit 220A.
[0109] The measurement and analysis processing unit
220A according to the present embodiment includes the
input acceptance unit 221, the procedure determining
unit 222, the stimulation instruction unit 223, the sensor
output acquisition unit 224, the analyzer 225, the result
output unit 226, and the parameter setting unit 227.
[0110] The parameter setting unit 227 according to the
present embodiment changes the parameter of the next
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stimulation program to be executed according to the re-
sults of the execution of the analysis program by the an-
alyzer 225. The parameters included in the stimulation
program are, for example, the length of time during which
stimulation is given and the intensity of the stimulation.
[0111] The parameter setting unit 227 according to the
present embodiment has, for example, a predetermined
threshold for the analytical results of the analyzer 225,
and for example, when the value output as a result of
executing an analysis program is equal to or greater than
a predetermined threshold, the parameter of the next
stimulation program to be executed may be changed. In
the present embodiment, the stimulation generated by
the next stimulation program to be executed is the same
as the previously-generated stimulation, and only the pa-
rameters are different from each other. In other words,
the type of stimulation caused by the next stimulation
program to be executed (i.e., the stimulation program
included in the second pair) is the same as the type of
stimulation caused by the previously-executed stimula-
tion program (i.e., the stimulation program included in
the first pair), and only the parameters are different from
each other.
[0112] For example, when the value output as a result
of executing an analysis program is less than a prede-
termined threshold, the parameter setting unit 227 may
increase the intensity of the stimulation or the length of
time for which stimulation is given in the next stimulation
program to be executed. When the brain function that is
to respond to the stimulation composed of multiple trials
(for example, equal to or more than one hundred trials)
of the same stimulation is measured, some of those trials
(for example, ten trials) may induce no significant re-
sponse due to a lack of attention of a subject. In order to
avoid such a situation, when the number of the trials that
has induced a significant response does not reach a
number of times required to measure the brain function
as a result of executing an analysis program, the param-
eter may be edited to have a value (for example, twelve)
such that the next stimulation program to be executed
will give additional same stimulation and the number of
the trials that induce a significant response becomes
equal to or exceeds the number of times required to
measure the brain function. For example, when the stim-
ulation is an acoustic stimulus, it is effective to increase
the sound pressure level (SPL) so as to be greater than
an appropriate SPL (for example, to 5 decibels (dB)) in
order to arouse an attention of the subject.
[0113] The operations of the biological function meas-
urement and analysis device 200A according to the
present embodiment are described below. The opera-
tions of the biological function measurement and analysis
device 200A according to the present embodiment is dif-
ferent from the first embodiment only in the process of
executing the measurement procedure (step S504 in
FIG. 5).
[0114] Accordingly, only the execution of a measure-
ment procedure in the second embodiment is described

below with reference to FIG. 9.
[0115] FIG. 9 is a flowchart of the processes of the
measurement and analysis processing unit 220A accord-
ing to the second embodiment. More specifically, FIG. 9
depicts the processes of executing the measurement
procedure determined by the procedure determining unit
222 of biological function measurement and analysis de-
vice 200A.
[0116] Since the processes in steps S901 to S905 of
FIG. 9 are similar to the processes in the steps S601 to
S605 of FIG. 6, the description of those processes is
omitted.
[0117] When there is a next process (pair) in the step
S905, the measurement and analysis processing unit
220A uses the parameter setting unit 227 to set a param-
eter for the stimulation program included in the next pair
based on the results of the execution of the analysis pro-
gram in the step S903 (step S906), and the process pro-
ceeds to a step S907.
[0118] Since the processes in steps S907 to S910 of
FIG. 9 are similar to the processes in the steps S606 to
S609 to of FIG. 6, the description of those processes is
omitted.
[0119] As described above, with the present embodi-
ment, the intensity or duration in time of the stimulation
to be given to the subject P for the next time can be
changed according to the result of giving certain stimu-
lation to the subject P.

Third Embodiment

[0120] A third embodiment of the present disclosure is
described below with reference to the accompanying
drawings. The third embodiment is different from the first
embodiment in the respect that the procedure DB 210,
the program storage unit 215, the analyzer 225, and the
result output unit 226 are provided for a device outside
the biological function measurement and analysis device
200. Accordingly, in the descriptions of the third embod-
iment as given below, only the differences from the first
embodiment will be described. Like reference signs are
given to like elements in the second embodiment, and
their detailed description is omitted.
[0121] FIG. 10 is a diagram illustrating a biological
function measurement and analysis system according to
the third embodiment. The biological function measure-
ment and analysis system 100B according to the present
embodiment includes a biological function measurement
and analysis device 200B, the stimulator 300, the mag-
netic sensor 400, and the server 500.
[0122] The biological function measurement and anal-
ysis device 200B according to the present embodiment
includes a measurement and analysis processing unit
220B. The measurement and analysis processing unit
220B includes the input acceptance unit 221, the proce-
dure determining unit 222, the stimulation instruction unit
223, a sensor output acquisition unit 224, a communica-
tion unit 228. The communication unit 228 communicates
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with an external device including the server 500.
[0123] The server 500 according to the present em-
bodiment includes the procedure DB 210, the program
storage unit 215, the analyzer 225, the result output unit
226, and a communication unit 510. The communication
unit 510 communicates with an external device including
the biological function measurement and analysis device
200B.
[0124] Once the selection of the function of the brain
to be measured is accepted by the input acceptance unit
221, the biological function measurement and analysis
device 200B according to the present embodiment uses
the communication unit 228 to access the procedure DB
210 provided for the server 500, and uses the procedure
determining unit 222 to specify the measurement and
analysis procedure data. In so doing, the communication
unit 228 may pass the specified measurement and anal-
ysis procedure data to the analyzer 225 of the server 500.
[0125] Once the measurement and analysis procedure
data is specified, the biological function measurement
and analysis device 200B according to the present em-
bodiment accesses the server 500 through the commu-
nication unit 228 to read a stimulation program according
to the measurement and analysis procedure data, and
controls the stimulation instruction unit 223 to execute a
stimulation program.
[0126] Then, once the stimulation program is executed
by the stimulation instruction unit 223, the biological func-
tion measurement and analysis device 200B sends the
data indicative of the executed stimulation program and
a notification that the stimulation program has been ex-
ecuted to the server 500 through the communication unit
228.
[0127] Then, once the sensor output signal is obtained
from the magnetic sensor 400 using the sensor output
acquisition unit 224, the biological function measurement
and analysis device 200B sends the sensor output signal
to the server 500 through the communication unit 228.
[0128] In response to a notification that the stimulation
program has been executed, the server 500 uses the
analyzer 225 to execute the analysis program on the sen-
sor output signal according to the measurement and
analysis procedure data, and controls the result output
unit 226 to output the measurement results.
[0129] As described above, according to the present
embodiment, the analyzer 225 that performs analytical
processing and the program storage unit 215 in which
the group of stimulation programs 216 and the group of
analysis programs 217 are stored are provided for the
server 500. Due to this configuration, the storage of the
memory or the load of processing, each of which is re-
quired in the biological function measurement and anal-
ysis device 200B, can be reduced.

Fourth Embodiment

[0130] A fourth embodiment of the present disclosure
is described below with reference to FIG. 11. The fourth

embodiment is different from the first embodiment in that
a storage unit in which the group of analysis programs
217 is stored, the analyzer 225, and the result output unit
226 re arranged in an external device of the biological
function measurement and analysis device 200. Accord-
ingly, in the descriptions of the fourth embodiment as
given below, only the differences from the first embodi-
ment will be described. Like reference signs are given to
like elements in the second embodiment, and their de-
tailed description is omitted.
[0131] FIG. 11 is a diagram illustrating a biological
function measurement and analysis system 100C ac-
cording to the fourth embodiment. The biological function
measurement and analysis system 100C according to
the present embodiment includes a biological function
measurement and analysis device 200C, the stimulator
300, the magnetic sensor 400, and a server 500A.
[0132] The biological function measurement and anal-
ysis device 200C according to the present embodiment
includes the procedure DB 210, a program storage unit
215A in which the group of stimulation programs 216 is
stored (that serves as a first program storage unit), and
the measurement and analysis processing unit 220B.
The measurement and analysis processing unit 220B in-
cludes the input acceptance unit 221, the procedure de-
termining unit 222, the stimulation instruction unit 223, a
sensor output acquisition unit 224, a communication unit
228. The communication unit 228 communicates with an
external device including the server 500A.
[0133] The server 500A according to the present em-
bodiment includes a program storage unit 215B in which
the group of analysis programs 217 is stored (that serves
as a second program storage unit), the analyzer 225, the
result output unit 226, and the communication unit 510.
The communication unit 510 communicates with an ex-
ternal device including the biological function measure-
ment and analysis device 200C.
[0134] Once the selection of the function of the brain
to be measured is accepted by the input acceptance unit
221, the biological function measurement and analysis
device 200C according to the present embodiment ac-
cesses the procedure DB 210, and uses the procedure
determining unit 222 to specify the measurement and
analysis procedure data.
[0135] Once the measurement and analysis procedure
data is specified, the biological function measurement
and analysis device 200C according to the present em-
bodiment extracts the stimulation program included in
the group of stimulation programs 216 stored in the pro-
gram storage unit 215A, and controls the stimulation in-
struction unit 223 to execute the extracted stimulation
program.
[0136] In so doing, the biological function measure-
ment and analysis device 200C may send the specified
measurement and analysis procedure data to the server
500A through the communication unit 228.
[0137] Then, once the sensor output signal is obtained
from the magnetic sensor 400 using the sensor output
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acquisition unit 224, the biological function measurement
and analysis device 200C sends the sensor output signal
to the server 500A through the communication unit 228.
[0138] Once the measurement and analysis procedure
data is received, the server 500A uses the analyzer 225
to extract the analysis program from the group of analysis
programs 217 stored in the program storage unit 215B,
according to the measurement and analysis procedure
data, and executes the extracted analysis program.
Moreover, the server 500A controls the result output unit
226 to output the measurement results.
[0139] As described above, according to the present
embodiment, the analyzer 225 that performs analytical
processing and the program storage unit 215B in which
the group of analysis programs 217 is stored are provided
for the server 500A. Accordingly, the processes related
to the analysis can be performed by the server 500A.
Accordingly, with the present embodiment, the process-
ing load of the biological function measurement and anal-
ysis device 200C can be reduced.
[0140] Numerous additional modifications and varia-
tions are possible in light of the above teachings. It is
therefore to be understood that within the scope of the
appended claims, the disclosure of the present disclo-
sure may be practiced otherwise than as specifically de-
scribed herein. For example, elements and/or features
of different illustrative embodiments may be combined
with each other and/or substituted for each other within
the scope of this disclosure and appended claims.
[0141] Further, as described above, any one of the
above-described and other methods of the present dis-
closure may be embodied in the form of a computer pro-
gram stored on any kind of storage medium. Examples
of storage media include, but are not limited to, flexible
disks, hard disks, optical discs, magneto-optical discs,
magnetic tape, nonvolatile memory cards, ROM, etc. Al-
ternatively, any one of the above-described and other
methods of the present disclosure may be implemented
by ASICs, prepared by interconnecting an appropriate
network of conventional component circuits, or by a com-
bination thereof with one or more conventional general-
purpose microprocessors and/or signal processors pro-
grammed accordingly.
[0142] The present disclosure can be implemented in
any convenient form, for example using dedicated hard-
ware, or a mixture of dedicated hardware and software.
The present disclosure may be implemented as compu-
ter software implemented by one or more networked
processing apparatuses. The network can comprise any
conventional terrestrial or wireless communications net-
work, such as the Internet. The processing apparatuses
can compromise any suitably programmed apparatuses
such as a general purpose computer, personal digital
assistant, mobile telephone (such as a WAP or 3G-com-
pliant phone) and so on. Since the present disclosure
can be implemented as software, each and every aspect
of the present disclosure thus encompasses computer
software implementable on a programmable device. The

computer software can be provided to the programmable
device using any conventional carrier medium. The car-
rier medium can compromise a transient carrier medium
such as an electrical, optical, microwave, acoustic or ra-
dio frequency signal carrying the computer code. An ex-
ample of such a transient medium is a TCP/IP signal
carrying computer code over an IP network, such as the
Internet. The carrier medium can also comprise a storage
medium for storing processor readable code such as a
floppy disk, hard disk, CD ROM, magnetic tape device
or solid state memory device.
[0143] The hardware platform includes any desired
kind of hardware resources including, for example, a
CPU, a random access memory (RAM), and a hard disk
drive (HDD). The CPU may be implemented by any de-
sired kind of any desired number of processor. The RAM
may be implemented by any desired kind of volatile or
non-volatile memory. The HDD may be implemented by
any desired kind of non-volatile memory capable of stor-
ing a large amount of data. The hardware resources may
additionally include an input device, an output device, or
a network device, depending on the type of the appara-
tus. Alternatively, the HDD may be provided outside of
the apparatus as long as the HDD is accessible. In this
example, the CPU, such as a cache memory of the CPU,
and the RAM may function as a physical memory or a
primary memory of the apparatus, while the HDD may
function as a secondary memory of the apparatus.

Claims

1. A biological function measurement and analysis sys-
tem (100, 100A, 100B, 100C) comprising:

an input acceptance unit (221) configured to ac-
cept selection of a biological function to be
measured; and
a measurement and analysis procedure deter-
mining unit (222) configured to access a memory
(24, 210) in which measurement and analysis
procedure data, indicating a combination of
measurement and analysis of reaction of a live
subject caused by stimulation on a biological-
function-by-biological-function basis, is stored
to specify measurement and analysis procedure
data corresponding to the selected biological
function.

2. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
1 further comprising:

a stimulation instruction unit (223) configured to
instruct an associated stimulator (300) to output
stimulation according to the measurement and
analysis procedure data; and
an analyzer (225) configured to analyze a signal
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detected by a sensor (400) in response to the
stimulation.

3. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
2,
wherein the measurement and analysis procedure
data includes data indicating at least one pair in
which at least one stimulation program (216) used
to control the stimulator (300) to output the stimula-
tion and at least one analysis program (217) used to
analyze the signal are associated with each other,
wherein the stimulation instruction unit (223) exe-
cutes the at least one stimulation program (216),
wherein the analyzer (225) executes the at least one
analysis program (217).

4. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
3,
wherein the at least one pair comprises a plurality of
pairs,
wherein the measurement and analysis procedure
data includes data of the plurality of pairs and data
indicating an order in which the plurality of pairs are
executed.

5. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
4, wherein the at least one pair comprises a plurality
of pairs, wherein the measurement and analysis pro-
cedure data includes data of the plurality of pairs and
data indicating intervals between the plurality of
pairs.

6. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
4 or 5, further comprising a parameter setting unit
(227) configured to change a parameter included in
the at least one stimulation program (216) included
in a second pair of the plurality of pairs according to
a result of execution of the at least one analysis pro-
gram (217) included in a first pair of the plurality of
pairs.

7. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
6, wherein a type of stimulation caused by the at
least one stimulation program (216) associated with
the at least one analysis program (217) included in
the first pair of the plurality of pairs is same as a type
of stimulation caused by the at least one stimulation
program (216) included in the second pair of the plu-
rality of pairs.

8. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to any
one of claims 3 to 7 further comprising:

a memory (24, 210) in which measurement and
analysis procedure data is stored on the biolog-
ical-function-by-biological-function basis;
a program storage unit (215, 215A, 215B) in
which a group of stimulation programs (216) in-
cluding the at least one stimulation program
(216) comprising a plurality of stimulation pro-
grams (216) and a group of analysis programs
(217) including the at least one analysis program
(217) comprising a plurality of analysis pro-
grams (217) are stored;
the sensor (400); and
the stimulator (300).

9. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
8,
wherein the group of stimulation programs (216) in-
cludes a program used to terminate stimulation out-
put from the stimulator (300),
wherein the program used to terminate stimulation
output is executed prior to the stimulation program
(216) used to output stimulation.

10. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
8 or 9, further comprising:

a biological function measurement and analysis
device (200, 200A, 200B, 200C) having the
measurement and analysis procedure deter-
mining unit (222); and
a server (500, 500A) having the memory (24,
210), the program storage unit (215, 215A,
215B), and the analyzer (225).

11. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to claim
8 or 9, further comprising:

a biological function measurement and analysis
device (200, 200A, 200B, 200C) having the
memory (24, 210), the measurement and anal-
ysis procedure determining unit (222), and a first
program storage unit (215A) in which the group
of stimulation programs (216) is stored; and
a server (500, 500A) having a second program
storage unit (215B) in which the group of anal-
ysis programs (217) is stored, and the analyzer
(225).

12. The biological function measurement and analysis
system (100, 100A, 100B, 100C) according to any
one of claims 1 to 11, wherein the sensor (400) is a
magnetic sensor (400).

13. A method of measuring and analyzing a biological
function, the method comprising:
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accepting selection of biological function to be
measured;
accessing a memory (24, 210) in which meas-
urement and analysis procedure data, indicating
a combination of measurement and analysis of
reaction of a live subject caused by stimulation
on a biological-function-by-biological-function
basis, is stored; and specifying measurement
and analysis procedure data corresponding to
the selected biological function.

14. A carrier means carrying computer readable code
for controlling a computer system to carry out the
method of claim 13.
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