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SENSITIVITY EVALUATION SYSTEM,
SENSITIVITY EVALUATION METHOD, AND
PROGRAM

TECHNICAL FIELD

[0001] This invention relates to a sensitivity evaluation sys-
tem, a sensitivity evaluation method, and a program for evalu-
ating sensitivity that a subject has.

BACKGROUND ART

[0002] In a conventional common sensitivity evaluation
method, subjective evaluation using a questionnaire mainly
consisting of adjectives is used. However, the subjective
evaluation method has problems in that the intention of a
subjectis contained and that potential sensitivity and an inten-
sity thereof are hard to extract.

[0003] Prior-art technologies addressing the above-men-
tioned problems include, for example, the following patent
literatures.

[0004] As a first prior-art technology, the usability evalua-
tion device according to Patent Literature 1 is described. The
usability evaluation device includes the operation inputting
part, the biological signal detecting part for detecting a brain
wave, and the like. The usability evaluation device acquires
anoperation performed by the subject in response to an opera-
tion instruction to operate the evaluation target and measures
a reaction of the subject to the operation result via the brain
wave, to thereby use the sensitivity and the intensity thereof
felt by the subject through the operation of the evaluation
target for the usability evaluation. More specifically, the func-
tion evaluating part acquires, for the purpose of utilizing the
fact that the brain wave changes in time series depending on
the inner state of the subject, the event-related electric poten-
tial from the brain wave after the operation of the evaluation
target, and evaluates, from the degree of change of the ampli-
tude and the latent time of the electric potential, the easiness
to learn, the degree of interest, and the level of proficiency for
each function.

[0005] As a second prior-art technology, the usability
evaluation device according to Patent Literature 2 is
described. The usability evaluation device measures a brain
wave as a biological signal of the subject as in Patent Litera-
ture 1. The usability evaluation device detects, from the
detected brain wave, the presence/absence of a disappoint-
ment signal (brain wave signal characteristic of when the
expectation was not met) in a predetermined time range after
the operation of the evaluation target, and in the understand-
ing level judging part, judges the understanding level of the
user for the operation of equipment based on the presence/
absence of the disappointment signal and the correctness/
incorrectness of the user operation obtained from the correct/
incorrect operation judging part.

[0006] As a third prior-art technology, the bio-information
processing apparatus according to Patent Literature 3 is
described. The bio-information processing apparatus mea-
sures bio-information of the subject in a non-contact manner
and in a nonrestricted manner by using image capturing by a
camera, and judges a psychological state and its intensity of
the subject from the measured value. Further, the bio-infor-
mation processing apparatus has the operation of the appara-
tus defined therein in advance in association with the read
psychological state of the subject, and operates automatically
based on the judged result.
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[0007] As a fourth prior-art technology, a mental condition
judging apparatus according to Patent Literature 4 is
described. The mental condition judging apparatus acquires
physiological information and voice excitement degree infor-
mation regarding the excitement of the subject, and judges the
mental condition of the subject based on a prestored table of
correspondences of mental conditions with respect to rela-
tionships of the physiological information and the voice
excitement degree information. Further, Patent Literature 4
describes a method of acquiring various kinds of bio-infor-
mation. Note that, the voice excitement degree information
may be regarded as a kind of the bio-information reflecting
unconsciousness of the subject.

CITATION LIST

[0008] Patent Document 1: Japanese Unexamined Patent
Application Publication (JP-A) No. 2007-052601
[0009] Patent Document 2: Japanese Unexamined Patent
Application Publication (JP-A) No. 2006-023835
[0010] Patent Document 3: Japanese Unexamined Patent
Application Publication (JP-A) No. 2006-115865
[0011] Patent Document 4: Japanese Unexamined Patent
Application Publication (JP-A) No. 2007-296169

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

[0012] Of sensitivity evaluation methods, the conventional
common subjective evaluation method has the problems in
that the intention of a subject is contained and that the poten-
tial sensitivity and the intensity thereof are hard to extract.
The evaluation methods of the above-mentioned prior-art
technologies using biological data, which have been pro-
posed as solutions to the problems, need to be improved in
accuracy, or require as a precondition the use of an evaluation
apparatus having low portability or the measurement while
restricting the posture and movement of the subject, which
restricts the environment in which the evaluation is per-
formed.

[0013] An example of the problems to be improved is that
the above-mentioned prior-art technologies acquire the bio-
logical data and then judge the sensitivity unambiguously
from the acquired data, which leads to a problem in accuracy.
This means that, even when the subject has potentially differ-
ent emotions, the biological sensor may only acquire similar
biological data, which remains to be addressed.

[0014] This invention provides a portable sensitivity evalu-
ation system for extracting, by using a subject sensitivity
evaluation method, the potential sensitivity and the intensity
thereof with higher accuracy than in the existing technolo-
gies.

Means to Solve the Problem

[0015] According to this invention, there is provided a sen-
sitivity evaluation system, including: an acquisition unit to
acquire as biological data, a reaction of a sympathetic nervous
system and a reaction of a parasympathetic nervous system; a
biological data analysis unit to judge from the obtained bio-
logical data, a candidate group of sensitivity factors that a
subject has; a positive/negative analysis unit to judge from
information obtained from the subject, whether an inner state
of the subject is pleasant or unpleasant; and a comprehensive
evaluation unit to integrate analysis results of the biological
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data analysis unit and the positive/negative analysis unit to
estimate sensitivity comprehensively.

Effect of the Invention

[0016] According to this invention, it is possible to provide
the portable sensitivity evaluation system for extracting, by
using the subject sensitivity evaluation method, the potential
sensitivity and the intensity thereof with higher accuracy than
in the existing technologies.

BRIEF DESCRIPTION OF THE DRAWING

[0017] FIG.1isablock diagram illustrating a configuration
according to a first embodiment.

[0018] FIG.2isaflowchartillustrating a flow of processing
according to the first embodiment.

[0019] FIG.3isablock diagram illustrating a configuration
according to a second embodiment.

[0020] FIG. 4 is a block diagram illustrating another con-
figuration according to the second embodiment.

[0021] FIG. 5 is an explanatory diagram illustrating reli-
ability judgment of positive/negative judgment according to
the second embodiment.

[0022] FIG. 6isablock diagram illustrating a configuration
according to a third embodiment.

[0023] FIGS. 7A to 7C are explanatory diagrams illustrat-
ing relationships between candidate groups of sensitivity fac-
tors and positive or negative judgment results according to an
example.

[0024] FIGS. 8A to 8C are explanatory diagrams illustrat-
ing relationships between a plurality of candidate groups of
sensitivity factors and positive and negative judgment results
according to the example.

MODE(S) FOR CARRYING OUT THE
INVENTION

[0025] Next, modes for carrying out the invention are
described in detail with reference to the drawings.

[0026] FIG.1isablock diagram illustrating a configuration
of a sensitivity evaluation system according to an embodi-
ment.

[0027] Referring to FIG. 1, the sensitivity evaluation sys-
tem includes an input/output device 1, a biological data evalu-
ation device 2, a positive/negative evaluation device 3, and a
comprehensive evaluation device 4.

[0028] The input/output device 1 includes input means
such as a mouse and a keyboard, and output means such as a
printer and a display for displaying a result output from the
comprehensive evaluation device 4. The input/output device
1 also includes sensors, a camera, a microphone, and the like
for acquiring autonomic biological data from a subject.
[0029] The biological data evaluation device 2 includes a
biological data acquisition unit 21 and a biological data
analysis unit 22.

[0030] The biological data acquisition unit 21 includes an
interface circuit for capturing bio-information including
information on reactions (such as activities) of a sympathetic
nervous system and a parasympathetic nervous system
acquired from the subject, and a mechanism for quantifying
and holding the captured information as the biological data.
Note that, the bio-information of the sympathetic nervous
system and the parasympathetic nervous system may be
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acquired separately by different methods from different liv-
ing body parts (different parts of the body) or the same living
body part.

[0031] The biological data analysis unit 22 includes a
mechanism for judging, based on the biological data acquired
by the biological data acquisition unit 21, candidate group of
sensitivity factors that the subject has. The biological data
analysis unit 22 may judge the biological data obtained by
acquiring the reaction of the sympathetic nervous system and
the biological data obtained by acquiring the reaction of the
parasympathetic nervous system in combination to extract a
candidate group of sensitivity factors, or may judge the bio-
logical data of the sympathetic nervous system and the bio-
logical data of the parasympathetic nervous system sepa-
rately to extract candidate groups of sensitivity factors and
send the respective candidate groups of sensitivity factors to
the comprehensive evaluation device 4. Alternatively, the bio-
logical data analysis unit 22 may extract a candidate group of
sensitivity factors depending on degrees of reactions of the
sympathetic nervous system and the parasympathetic ner-
vous system obtained from the subject. Yet alternatively, the
biological data analysis unit 22 may extract candidate groups
of sensitivity factors based on biological data obtained from
the subject at a plurality of timings, which are different in
time. In this case, along and in association with the extracted
candidates of sensitivity and the degrees thereof at the respec-
tive timings, mean values, maximum values, minimum val-
ues, and the like of the degrees of the reactions of the respec-
tive nervous systems in the measurement periods may also be
sent to the comprehensive evaluation device 4.

[0032] The positive/negative evaluation device 3 includes a
PN measurement unit 31 and a PN analysis unit 32.

[0033] The PN measurement unit 31 includes a mechanism
for capturing information required for estimating pleasant-
ness/unpleasantness of the subject based on text information,
an image, a voice, sensors, and the like obtained from the
subject via the input/output device 1, and a mechanism for
quantifying and holding the captured information.

[0034] The PN analysis unit 32 includes a mechanism for
judging, based on the information acquired by the PN mea-
surement unit 31, whether an inner state that the subject has is
pleasant or unpleasant. Alternatively, the PN analysis unit 32
includes a mechanism for expressing the inner state that the
subject has in multiple levels ranging from pleasant to
unpleasant, and judging, based on the information acquired
by the PN measurement unit 31, which of the levels the inner
state is at.

[0035] Note that, the PN analysis unit 32 may use for the
judgment a plurality of kinds of information obtained from
the subject. At this time, it is more preferred to acquire, along
with the plurality of kinds of information obtained from the
subject, information for analyzing the pleasantness or
unpleasantness at a plurality of timings. Of course, a single
kind of information on the subject may be acquired and
judged at a plurality of timings.

[0036] The comprehensive evaluation device 4 operates as
control means for controlling and regulating the operation of
the sensitivity evaluation system as a whole. In addition, the
comprehensive evaluation device 4 includes a mechanism for
integrating analysis results of the biological data evaluation
device 2 and the positive/negative evaluation device 3 to
estimate the sensitivity and its intensity of the subject.
[0037] The comprehensive evaluation device 4 may esti-
mate the sensitivity of the subject by a method of extracting,
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from among the candidate group of sensitivity factors
obtained from the biological data analysis unit 22, sensitivity
corresponding to positive or negative in the PN analysis unit
32. Alternatively, when the multiple levels ranging from posi-
tive to negative may be acquired, a sensitivity candidate cor-
responding to the level may be extracted.

[0038] The comprehensive evaluation device 4 may addi-
tionally include a mechanism for extracting one or a plurality
of sensitivity candidates and the degrees thereof in associa-
tion with each of the reaction of the sympathetic nervous
system and the reaction of the parasympathetic nervous sys-
tem, and calculating, from the extracted kinds of sensitivity
and the degrees thereof, the “attractiveness” and the like that
the subject felt during the evaluation.

[0039] Next, the overall operation according to this
embodiment is described in detail.

[0040] FIG.2is aflowchartillustrating a flow of processing
of the sensitivity evaluation system.

[0041] Thecomprehensive evaluation device 4 instructs the
biological data evaluation device 2 and the positive/negative
evaluation device 3 to start acquiring the information required
for estimating the sensitivity and its intensity of the subject
(Step A1).

[0042] The biological data acquisition unit 21 of the bio-
logical data measurement device 2 captures the image of the
subject, outputs from various sensors, and the like, which can
be treated as the bio-information, via the input/output device
1 and converts the reaction of the sympathetic nervous system
and the reaction of the parasympathetic nervous system into
data as the biological data (Step B1).

[0043] Thebiological data analysis unit 22 performs analy-
sis processing on the biological data acquired by the biologi-
cal data acquisition unit 21, and sends candidates of the
sensitivity that the subject has to the comprehensive evalua-
tion device 4 (Step B2).

[0044] Simultaneously with Steps B1 and B2 described
above, the PN measurement unit 31 of the positive/negative
evaluation device 3 captures, as the information required for
judging the pleasantness/unpleasantness, direct text informa-
tion, image data, outputs from the sensors, and the like, and
converts the captured information into data to be held (Step
C1).

[0045] The PN analysis unit 32 analyzes the data acquired
by the PN measurement unit 31 to judge the pleasantness or
unpleasantness that the subject has, and its level when neces-
sary, and sends the result to the comprehensive evaluation
device 4 (Step C2).

[0046] The comprehensive evaluation device 4 acquires the
analysis results from the biological data evaluation device 2
and the positive/negative evaluation device 3, respectively,
and judges, from among the candidates of sensitivity of the
subject, aresult corresponding to the pleasantness or unpleas-
antness and the degree thereof as the sensitivity of the subject
to be recorded in a storage unit (Step A2). Note that, at this
time, the “attractiveness” of the target that caused a change in
the sensitivity of the subject may be calculated.

[0047] The comprehensive evaluation device 4 outputs the
estimated sensitivity of the subject via the input/output device
1 (Step A3).

[0048] As described above, according to this embodiment,
the positive/negative judgment is performed along with the
analysis of the biological data, and the results are matched
with each other. Therefore, a subject sensitivity evaluation
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method of extracting accurate potential sensitivity and the
intensity thereof may be provided.

[0049] Next, this invention is described by way of a second
embodiment.
[0050] Inthis embodiment, the positive/negative judgment

is different from that of the configuration described above.
[0051] FIGS. 3 and 4 are block diagrams illustrating con-
figurations according to the second embodiment of this inven-
tion.

[0052] The positive/negative evaluation device 3 illustrated
in FIG. 3 acquires the biological data of both or one of the
sympathetic nervous system and the parasympathetic ner-
vous system from the biological data evaluation device 2, and
matches the biological data with the judgment result of pleas-
antness and unpleasantness to determine the reliability of the
judgment result. The reliability is used in the comprehensive
evaluation device 4.

[0053] From each piece of the biological data acquired by
the biological data evaluation device 2, the intensities of the
reactions of the sympathetic nervous system and the para-
sympathetic nervous system of the subject may be read.
Therefore, by matching the times when the positive/negative
judgment was performed with the change in reactions of the
sympathetic nervous system and the parasympathetic ner-
vous system at the times, the reliability of the positive/nega-
tive judgment is improved. Of course, a measurement delay
until the intensities of the reactions of the sympathetic ner-
vous system and the parasympathetic nervous system appear
is considered.

[0054] In the configuration illustrated in FIG. 3, the judg-
ment is performed by a PN analysis unit 33. However, the
validation of the reliability of the judgment may be performed
in the biological data evaluation device 2 as illustrated in FIG.
4.

[0055] In this case, a biological data analysis unit 23
acquires the judgment result of pleasantness and unpleasant-
ness from the positive/negative evaluation device 3, and
matches the judgment result with the biological data of both
or one of the sympathetic nervous system and the parasym-
pathetic nervous system to determine the reliability of the
judgment result.

[0056] An example of the validation of the reliability of the
above-mentioned positive/negative judgment result is
described below. In this example, a mean value of pupil
diameters during a period is used to measure the “intensity of
interest/intensity of stress” from the sympathetic nervous
system and extract the sensitivity of the “degree of relaxation/
degree of fatigue” from the parasympathetic nerve. In this
case, the positive/negative evaluation is performed during the
above-mentioned period, and based on the result of the evalu-
ation, the comprehensive evaluation device 4 classifies the
sensitivity.

[0057] FIG. 5 is an explanatory diagram illustrating how
the intensity of the reaction of the sympathetic nervous sys-
tem is used to validate the reliability of the positive/negative
judgment. Note that, for simplicity of the description, only the
sympathetic nervous system is described. The validation of
the reliability also works effectively when the sympathetic
nervous system and the parasympathetic nervous system are
used in combination, or when only the parasympathetic ner-
vous system is used. As illustrated in FIG. 5, in order to
acquire the candidate group of sensitivity factors, the biologi-
cal data evaluation device 2 acquires data of the pupil diam-
eters for a predetermined period (white circles in the graph).
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From the mean of the pupil diameters, the intensity that the
candidate group of sensitivity factors has during the period is
calculated. At the same time, the positive/negative evaluation
device 3 performs the positive/negative judgment (white tri-
angle in the graph).

[0058] At this time, in the positive/negative judgment, it is
judged from information obtained from the PN measurement
unit 31 whether the subject is pleasant or unpleasant. Along
with the judgment, a magnitude of the biological data
obtained from the pupil diameter at the time of acquiring the
information used in the judgment is referred to. As the mag-
nitude, a mean value, a maximum value, a variation, or the
like may be used as appropriate depending on the kind of
sensitivity. When the result for the obtained sensitivity is
“high”, and when the result for the value indicated by the
pupil diameter at the time of the judgment is “high”, the
reliability is rated high.

[0059] On the other hand, even when the result for the
obtained sensitivity is “high”, when the value of the pupil
diameter at the time of performing the positive/negative
evaluation indicates “low”, the reliability is rated low.
[0060] Note that, it is also possible to align the timing at
which the data for performing the positive/negative evalua-
tion is acquired, and the timing at which the autonomic bio-
logical data for use in extracting the candidate group of sen-
sitivity factors is acquired. Further, for each candidate group
of sensitivity factors to be extracted, the timings, the fre-
quency, and the kind of data to be collected may be switched.
[0061] In the above description, the validation of the reli-
ability of the positive/negative judgment result is performed
by the biological data analysis unit 23 or the PN analysis unit
33, but the validation may be performed in the comprehensive
evaluation device 4.

[0062] As described above, according to this embodiment,
the positive/negative judgment is judged for reliability and
matched with the analysis result of the biological data. There-
fore, the subject sensitivity evaluation method of extracting
the accurate potential sensitivity and the intensity thereof may
be provided.

[0063] Next, this invention is described by way of yet
another embodiment.

[0064] In this embodiment, a feedback is provided to the
analysis of the biological data and the positive/negative judg-
ment based on the sensitivity factors judged by the compre-
hensive evaluation device, to thereby improve the accuracies
thereof separately or integratively.

[0065] FIG. 6isablock diagram illustrating a configuration
according to a third embodiment of this invention.

[0066] A biological data analysis unit 24 according to this
embodiment receives the estimated sensitivity factors from
the comprehensive evaluation device 4, and judges, from the
estimated sensitivity factors and the biological data obtained
from the biological data acquisition unit 21, the candidate
group of sensitivity factors with high accuracy.

[0067] As afeedback, if the effects of both the sympathetic
nervous system and the parasympathetic nerve are reflected
on the first judgment of the candidate group of sensitivity
factors, the effect of one of the sympathetic nervous system
and the parasympathetic nerve is corrected for the next and
subsequent judgments of the candidate group of sensitivity
factors. As another feedback, the accuracy and method of
acquiring the biological data and the measurement device are
adapted to suit the acquisition of the sensitivity factors esti-
mated by the comprehensive evaluation device 4.
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[0068] Thereafter, the candidate group of sensitivity factors
judged based on the reacquired biological data is sent to the
comprehensive evaluation device 4.

[0069] On the otherhand, a PN analysis unit 34 receives the
judged sensitivity factors from the comprehensive evaluation
device 4, and judges the inner state of the subject with high
accuracy from the estimated sensitivity factors and the infor-
mation obtained from the PN measurement unit 31.

[0070] The feedback may be provided similarly to the bio-
logical data analysis unit 24.

[0071] Note that, the above-mentioned feedback may be
provided to only one of the biological data analysis unit 24
and the PN analysis unit 34.

[0072] As described above, according to this embodiment,
the sensitivity factors estimated by the comprehensive evalu-
ation device 4 are fed back in evaluating the judgments, and
hence the reliability and accuracy of each of the judgments
are improved. As a result, the sensitivity evaluation method
improved in the reliability and accuracy of the final sensitivity
estimation may be provided.

EXAMPLE

[0073] Next, the operation of this invention is described by
way of a specific example.

[0074] In this example, a new model of a mobile phone is
handed to the subject, and a degree of attractiveness of the
new model is measured. Further, a case is considered where,
as the biological data evaluation device 2, one or a plurality of
non-contact, cap-type, glass-type, or wristband-type portable
measuring apparatus are used as needed to measure the bio-
logical data regarding the sympathetic nervous system/para-
sympathetic nervous system that can be measured non-inva-
sively.

[0075] Sources of the bio-information may include the
pupil diameter, the temperature near a nostril, and the like, but
this invention is not limited thereto. Other sources may
include the brain wave, the pulse wave from a finger or the
like, a respiration rate, sweating, a change in blood pressure,
and the like.

[0076] Further, sources of the positive/negative analysis
may include contents of answers to the questions asked to the
subject, the image taken of the subject, the voice of the sub-
ject, the gesture of the subject, and the like.

[0077] The biological data acquisition unit acquires, for the
pupil diameter, for example, image data of an eye of the
subject via image capturing means. For the temperature near
the nostril, for example, a thermography is used to measure
and acquire the temperature by specifying a certain area
around the nose on the face. For others, the existing methods
of'acquiring biological data, such as brain wave measurement
and pulse wave measurement, may be used. Further, those
pieces of bio-information may be acquired collectively for
both the sympathetic nervous system and the parasympa-
thetic nervous system, but are acquired separately in this
example. As an example, the pupil diameter may be acquired
for the sympathetic nervous system, and the temperature near
the nostril may be acquired for the parasympathetic nervous
system. As another example, for example, the sympathetic
nervous system may be measured by fingertip sphygmogram,
and the parasympathetic nervous system may be measured by
alpha wave measurement of the brain wave.

[0078] For the pupil diameter, the biological data analysis
unit calculates, for example, an average normalized score of
the pupil diameters in a predetermined period of time, and
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judges, based on the magnitude of the average normalized
score, the reaction of the parasympathetic system and the
degree thereof. For the temperature near the nostril, the bio-
logical data analysis unit calculates, for example, a difference
between the highest temperature and the lowest temperature
during the predetermined period of time, and judges, based on
the magnitude of the difference, the reaction of the sympa-
thetic nervous system. Alternatively, the reaction of the sym-
pathetic nervous system may be acquired from the pupil, or a
respiration frequency or the like may be used as a measure for
measuring the magnitude of the reaction.

[0079] Note that, the bio-information is collected by a por-
table electroencephalograph or a watch-type pulsimeter, and
hence the sensitivity felt by the subject about the atmosphere
atthe time or about the target may be estimated even when the
subjectis moving. As aresult, calculation of the attractiveness
and the like may be performed with high accuracy. This
enables the attractiveness to be measured during an activity or
outdoors, for example.

[0080] The biological data analysis unit may judge, by
referring to the sympathetic nervous system, the magnitude
and the intensity of “desire”, “interest”, “excitement”,
“stress”, and the like of the current inner states of the subject.
Further, the biological data analysis unit may judge, by refer-
ring to the parasympathetic nervous system, the magnitude
and the intensity of “feeling of security”, “relaxation”,
“fatigue”, and the like.

[0081] Next, examples of the candidate groups of sensitiv-
ity factors to be judged are illustrated in FIGS. 7A to 7C. FIG.
7A illustrates an example in which the biological data analy-
sis unit judges a set of “interest and stress” as the candidate
group of sensitivity factors. In the judgment, the candidate
group of sensitivity factors may be selected from a number of
candidate groups of sensitivity factors based on the biological
data of the sympathetic nervous system, or may be extracted
by another method. FIG. 7B illustrates an example of the
candidate group of sensitivity factors judged in the analysis
by the parasympathetic nervous system. FIG. 7C illustrates
an example in which, based on a judgment obtained by a
combined analysis of the sympathetic nervous system and the
parasympathetic nervous system, the candidate group of sen-
sitivity factors that is more active is selected. As illustrated in
FIGS. 7A to 7C, the candidate group of sensitivity factors
includes at least two kinds of sensitivity factors ranging from
positive to negative in association with each other.

[0082] Note that, a plurality of sensitivity factors are mixed
in the reactions (magnitude, action, and the like) of the sym-
pathetic nervous system and the parasympathetic nervous
system that can be acquired from the living body parts (mea-
surement targets) via the respective portable measurement
apparatus. Further, many living body parts are under dual
control of the sympathetic nervous system and the parasym-
pathetic nervous system.

[0083] Further, when the pupil diameter contracts, the para-
sympathetic nervous system may be said to be active. How-
ever, it cannot be judged whether the parasympathetic ner-
vous system is active from the “feeling of security” or the
parasympathetic nervous system is active from an accumula-
tion of the “fatigue”. Similarly, when the pupil diameter
dilates, it cannot be judged from the fact that the sympathetic
nervous system is active whether the sensitivity causes the
“desire” for the product when, for example, the subject is
operating the product, or the subject is feeling the “stress”
from the operability of the product and the like.
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[0084] According to this invention, the comprehensive
evaluation device 4 classifies the sensitivity factors by refer-
ring to the positiveness/negativeness of the subject.

[0085] Thecandidate group of sensitivity factors illustrated
in FIGS. 7A to 7C are classified by the comprehensive evalu-
ation device 4 based on whether each of the sensitivity factors
is positive or negative, and are used in the final sensitivity
estimation. As an alternative thereto, the comprehensive
evaluation device 4 may be caused to select from the candi-
date group of sensitivity factors a sensitivity factor corre-
sponding to a degree of positiveness and negativeness. In this
case, as illustrated in FIGS. 8 A to 8C, a plurality of sensitivity
factors may be arranged (in the figures, 10 types in the hori-
zontal direction) to be associated with degrees of positiveness
and negativeness, to thereby obtain one set of candidate
groups of sensitivity factors.

[0086] Further, in the examples of FIGS. 8A to 8C, a plu-
rality of sensitivity factors are arranged also for degrees of the
activities of the sympathetic nervous system and the parasym-
pathetic nervous system (in the figure, 5 or 10 types in the
vertical direction). The tables illustrated in FIGS. 8 A and 8B
are used when the sensitivity factors are judged separately for
the sympathetic nervous system and the parasympathetic ner-
vous system, respectively. The table illustrated in FIG. 8C is
used when the sensitivity factors are judged for the sympa-
thetic nervous system and the parasympathetic nervous sys-
tem in combination. In this table, the candidate group of
sensitivity factors to be selected changes depending on the
degrees of activities of the sympathetic nervous system and
the parasympathetic nervous system. This means, for
example, that the candidate group of sensitivity factors to be
selected is different for a case where the sympathetic nerve
has high activity and the parasympathetic nerve has some
activity, and a case where the sympathetic nerve has high
activity and the parasympathetic nerve is inactive. Therefore,
the sensitivity evaluation system may extract the sensitivity of
the subject with higher accuracy.

[0087] The positive/negative evaluation device 3 extracts
complementary information for complementing the judg-
ment on whether each of the reactions of the sympathetic
nervous system and the parasympathetic nervous system
obtained by the biological data evaluation device 2 is positive
(pleasant direction) or negative (unpleasant direction). The
sensitivity evaluation system acquires the complementary
information in association with the degrees of positiveness
and negativeness when necessary.

[0088] When the positive/negative evaluation device 3
extracts the pleasantness/unpleasantness from a question-
naire to the subject, for example, the PN measurement unit 31
asks questions in view of “imposing little load on the subject”,
“causing no discomfort”, and the like, and stores answers
thereto. The answers to the questions are easily made by being
recognized as “a touch on a predetermined position on a

LLINTS

predetermined touch panel or the like”, “a movement of a
predetermined object”, “a change in orientation”, “a prede-
termined operation”, and the like. Examples of the questions
may be “For positive, place the object on the right”, “For
positive, place the object vertically”, and “For positive, shake

the object”.

[0089] The PN analysis unit 32 analyzes the answers to the
questions to the subject, and judges whether the feeling of the
subject is in the pleasant direction or the unpleasant direction
with two levels or with multiple levels.
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[0090] Further, for extracting the pleasantness/unpleasant-
ness from the facial expression of the subject, for example,
the PN measurement unit 31 may acquire the shape or motion
ofamuscle of facial expression, an image of the facial expres-
sion as a whole, and the like at the time of measurement, and
the PN analysis unit 32 may judge, by subjecting the shape
and motion of the muscle of facial expression and the facial
expression as a whole to the pattern recognition or the like,
whether the feeling of the subject is in the pleasant direction
or the unpleasant direction with the two levels or with the
multiple levels.

[0091] The comprehensive evaluation device 4 integrates
the result obtained from the biological data evaluation device
2 and the result obtained from the positive/negative evalua-
tion device 3 to make a comprehensive evaluation.

[0092] The biological data regarding the sympathetic ner-
vous system has, when the sympathetic nervous system is
activated, opposite poles of a positive state such as “inter-
ested” and a negative state such as “highly stressed”.

[0093] Similarly, the biological data regarding the para-
sympathetic nervous system has, when the parasympathetic
nervous system is activated, opposite poles of a positive state
such as “relaxed” and a negative state such as “severely
fatigued”.

[0094] As acomplement thereto, the comprehensive evalu-
ation device 4 acquires the judgment result regarding the
positiveness or negativeness and, when necessary, the degree
thereof (collectively referred to as complementary informa-
tion) from the positive/negative evaluation device 3, and
selects the corresponding sensitivity factor from the candi-
date group of sensitivity factors, which is output from the
biological data measurement device 2 as a result of the judg-
ment of the autonomic nerve, to thereby estimate the sensi-
tivity comprehensively. Thereafter, a feedback is provided to
the biological data evaluation device 2 and the positive/nega-
tive evaluation device 3 as appropriate, to thereby improve the
reliability of the estimated sensitivity. For example, the sen-
sitivity evaluation system may operate, when estimating in
the estimation of the sensitivity regarding the sympathetic
nervous system and the parasympathetic nervous system that
the parasympathetic nervous system is more active than the
sympathetic nervous system and the result indicates the posi-
tive evaluation of a relaxed state, to acquire the biological data
of the parasympathetic nervous system via measurement
equipment suitable for measuring the degree of the relaxed
state.

[0095] Further, the biological data analysis unit may judge,
from the biological data obtained from each of the living body
parts, the relaxed state that the subject has, again in consid-
eration of the degree of activity of the sympathetic nervous
system in addition to the parasympathetic nervous system.
Further, the sensitivity evaluation system may operate to per-
form the validation by a plurality of pieces of measurement
equipment in consideration of the measurement accuracy for
the sensitivity factor of the measurement equipment which
has acquired the reactions from the living body parts. With
this configuration, the comprehensive evaluation device 4
may acquire the sensitivity regarding only the sympathetic
nervous system, the sensitivity regarding only the parasym-
pathetic nervous system, and the sensitivity regarding the
sympathetic nervous system and the parasympathetic ner-
vous system with high accuracy as necessary.

[0096] Further, the degree of attractiveness (attractive,
want to buy one, want one, want to use one, and the like) of the
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mobile phone is calculated based on the sensitivity candidates
and the degrees thereof estimated from the reaction of the
sympathetic nervous system and the reaction of the parasym-
pathetic nervous system.

[0097] The calculation of the attractiveness may be defined
by connections and interdependence of factors obtained by
dividing the definition of attractiveness.

[0098] As an example, one of major factors in the attrac-
tiveness of the mobile phone is an item related to the opera-
tion, such as “understandability”, “practicality”, and “con-
trollability”. The “comfortableness™ and “feeling of security”
are also important.

[0099] Another major factor in the attractiveness is an item
induced by a desire or an interest, such as “fun”, “excite-
ment”, “want to touch the phone”, and “want to show the
phone to others”.

[0100] The factors are named “operability factor” and
“motivation factor”, respectively. Factors belonging to the
operability factor and the motivation factor are scored in
association with the sensitivity estimated by the comprehen-
sive evaluation device 4 to calculate the final value of attrac-
tiveness.

[0101] Note that, the motivation factor tends to reflect the
reaction of the sympathetic nervous system. The operability
factor tends to reflect the reaction of the parasympathetic
nervous system. When the biological data analysis unit 22
analyzes the sympathetic nervous system and the parasym-
pathetic nervous system separately and sends the respective
results to the comprehensive evaluation device 4, the sensi-
tivity evaluation system may score the operability factor and
the motivation factor as well as the overall attractiveness. As
a result, the sensitivity evaluation system may display, from
the reactions of the subject, a chart in association with the
intrinsic factors. Further, the sensitivity evaluation system
may cause the subject to operate a plurality of models to
display the difference in attractiveness among the models felt
by the subject as a chart.

[0102] Note that, the calculation of the attractiveness works
effectively when the factors that can lead to opposite evalua-
tions are classified by the positive/negative judgment.

[0103] Further, the sensitivity evaluation system can be
used in, for example, a terminal suggestion system for dis-
playing, depending on the kind of the judged sensitivity and
the sensitivity, a terminal that the subject wants from the
potential sensitivity as a recommended terminal.

[0104] Similarly, by using the evaluation result from the
system of this invention, there may be provided, for example,
a Web system for assigning, when an estimation can be made
that the subject is more attracted to a content, high evaluation
points to the content, and operating so as to arrange the
content in a manner that is easily accessible or to present
contents similar to the content as recommendations the next
and subsequent times.

[0105] Note that, as can be understood from the above
description, for factors for which the sensitivity of the subject
can be extracted from one of the biological data evaluation
device 2 and the positive/negative evaluation device 3 with
sufficient accuracy, matching the analysis results of the bio-
logical data evaluation device 2 and the positive/negative
evaluation device 3 may be omitted.

[0106] Further, the devices (units) of the sensitivity evalu-
ation system may be realized by using a combination of
hardware and software. In a mode that combines hardware
and software, the units are realized as various means by
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deploying a sensitivity evaluation program to a RAM and
operating hardware such as a control unit (CPU) based on the
program. Further, the program may be distributed by being
recorded on a recording medium. The program recorded on
the recording medium is read to a memory via wire, wire-
lessly, or via the recording medium itself to operate the con-
trol unit and the like. Note that, examples of the recording
medium may include an optical disc, a magnetic disk, a semi-
conductor memory device, and a hard disk.

[0107] When the above-mentioned embodiments are
expressed differently, the information processing apparatus
that is caused to operate as the sensitivity evaluation system
may be realized by causing, based on the sensitivity evalua-
tion program deployed to the RAM, hardware to operate as
the comprehensive evaluation device, the biological data
evaluation device, and the positive/negative evaluation
device.

[0108] As described above, the sensitivity evaluation sys-
tem to which this invention is applied may extract the poten-
tial sensitivity without any intention.

[0109] Further, the sensitivity that the subject pretends to
have may also be detected by referring to the autonomic
nervous system.

[0110] Inaddition, the classification of the candidate group
of sensitivity factors obtained from the bio-information,
which cannot be performed with the existing technologies,
may be performed. Similarly, from among the candidate
group of potential sensitivity factors, accurate sensitivity may
be extracted depending on the degree of positiveness and
negativeness.

[0111] Note that, the specific configurations of this inven-
tion are not limited to the embodiment modes and the
example described above, and this invention encompasses
modifications without departing from the gist of this inven-
tion. For example, the above-mentioned first to third embodi-
ments may be combined as appropriate for operation.
[0112] According to this invention, the potential sensitivity
without any intention to a system or a service may be
extracted by a flexible evaluation environment and fed back to
the development of the system or the service.

[0113] This application claims priority from Japanese
Patent Application No. 2010-138556, filed on Jun. 17, 2010,
the entire disclosure of which is incorporated herein by ref-
erence.

REFERENCE SIGNS LIST
[0114] 1 input/output device (input/output means)
[0115] 2 biological data evaluation device

[0116] 21 biological data acquisition unit (biological data
acquisition means)

[0117] 22, 23, 24 biological data analysis unit (biological
data analysis means)

[0118] 3 positive/negative evaluation device

[0119] 31 PN measurement unit

[0120] 32,33, 34 PN analysis unit (PN analysis means)
[0121] 4 comprehensive evaluation device

1. A sensitivity evaluation system, comprising:

an acquisition unit to acquire as biological data a reaction
of a sympathetic nervous system and/or a reaction of a
parasympathetic nervous system;

a biological data analysis unit to judge from the obtained
biological data, a candidate group of sensitivity factors
that a subject has;
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a positive/negative analysis unit to judge from information
obtained from the subject, whether an inner state of the
subject is a positive pleasant state or a negative unpleas-
ant state; and

a comprehensive evaluation unit to integrate analysis
results of the biological data analysis unit and the posi-
tive/negative analysis unit to estimate sensitivity com-
prehensively,

wherein:

the candidate group of sensitivity factors are candidate
groups associated with an active degree of the sympa-
thetic nervous system and/or the parasympathetic ner-
vous system,

wherein:

the candidate groups include a plurality of sensitivity fac-
tors in the form of a set of positive and negative sensi-
tivity factors.

2. A sensitivity evaluation system according to claim 1,
wherein the acquisition unit acquires the reaction of the sym-
pathetic nervous system and/or the reaction of the parasym-
pathetic nervous system from different living body parts.

3. A sensitivity evaluation system according to claim 1,
wherein the biological data analysis unit judges the biological
data obtained by acquiring the reaction of the sympathetic
nervous system and the biological data obtained by acquiring
the reaction of the parasympathetic nervous system in com-
bination to extract the candidate group of sensitivity factors.

4. A sensitivity evaluation system according to claim 1,
wherein the biological data analysis unit judges the biological
data obtained by acquiring the reaction of the sympathetic
nervous system and the biological data obtained by acquiring
the reaction of the parasympathetic nervous system sepa-
rately to extract each candidate group of sensitivity factors.

5. A sensitivity evaluation system according to claim 1,
wherein the biological data analysis unit judges, based on the
biological data obtained from the subject at a plurality of
timings, the candidate group of sensitivity factors that the
subject has.

6. A sensitivity evaluation system according to claim 1,
wherein the positive/negative analysis unit judges, based ona
plurality of kinds of information for analyzing pleasantness
and unpleasantness obtained from the subject, whether the
subject is pleasant or unpleasant.

7. A sensitivity evaluation system according to claim 1,
wherein the positive/negative analysis unit judges, based on
information for analyzing pleasantness and unpleasantness
obtained from the subject at a plurality of timings, whether
the subject is pleasant or unpleasant.

8. A sensitivity evaluation system according to claim 1,
wherein the positive/negative analysis unit matches a result of
the judgment of pleasantness and unpleasantness and the
acquired biological data of the sympathetic nervous system
and/or the parasympathetic nervous system to determine a
reliability of the result of the judgment.

9. A sensitivity evaluation system according to claim 1,
wherein the comprehensive evaluation unit extracts, from the
candidate group of sensitivity factors obtained from the bio-
logical data analysis unit, corresponding sensitivity based on
a result of the judgment obtained from the positive/negative
analysis unit.

10. A sensitivity evaluation system according to claim 1,
wherein the comprehensive evaluation unit extracts, from the
candidate group of sensitivity factors obtained from the bio-
logical data analysis unit, corresponding sensitivity based on
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a degree of positiveness and negativeness included in a result
of the judgment obtained from the positive/negative analysis
unit.

11. A sensitivity evaluation system according to claim 1,
wherein the comprehensive evaluation unit extracts, in asso-
ciation with each of the reaction of the sympathetic nervous
system and the reaction of the parasympathetic nervous sys-
tem, a kind of the sensitivity and a degree thereof, and calcu-
lates, based on the extracted kind of the sensitivity and the
extracted degree thereof, an “attractiveness” that the subject
felt during an evaluation.

12. A sensitivity evaluation system according to claim 1,
wherein the biological data analysis unit uses, as the biologi-
cal data acquired from the sympathetic nervous system and/or
the parasympathetic nervous system, any one of a pupil diam-
eter, a temperature near a nostril, and a brain wave.

13. A sensitivity evaluation system according to claim 1,
wherein the positive/negative analysis unit judges, from any
one or a combination of text information obtained as an
answer to a question asked to the subject, image information
taken of the subject, voice information obtained by acquiring
a voice of the subject, and gesture information of the subject,
whether the subject is pleasant or unpleasant, or a degree of
pleasantness or unpleasantness.

14. A sensitivity evaluation system according to claim 1,
wherein the sensitivity evaluation system sets, based on a
judged kind of the sensitivity and/or a judged intensity of the
sensitivity, an information processing operation to be per-
formed next from among predetermined options of the infor-
mation processing operation in association with kinds of the
sensitivity and/or intensities of the sensitivity to be judged.

15. (canceled)

16. A sensitivity evaluation method, comprising:

acquiring a reaction of a sympathetic nervous system as

biological data;

acquiring a reaction of a parasympathetic nervous system

as the biological data;

performing judgment processing, from the obtained bio-

logical data, about a candidate group of sensitivity fac-
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tors that candidate groups associate with an active
degree of the sympathetic nervous system and/or the
parasympathetic nervous system, and the candidate
groups include a plurality of sensitivity factors in the
form of a set of positive and negative sensitivity factors;

performing judgment processing, from information
obtained from the subject, sensitivity factors on whether
an inner state of the subject is the pleasant state or the
unpleasant state; and

performing estimation processing, based on the judged
pleasant state or unpleasant state, about sensitivity from
among the candidate group of sensitivity factors
obtained by the judgment processing.

17. (canceled)

18. A recording medium having recorded thereon a sensi-
tivity evaluation program for causing a control unit of an
information processing apparatus to operate as:

a biological data analysis unit to judge, from biological
data obtained from an acquisition unit for acquiring a
reaction of a sympathetic nervous system and a reaction
of a parasympathetic nervous system, a candidate group
of sensitivity factors that a subject has;

a positive/negative analysis unit to judge, from information
obtained from the subject, whether an inner state of the
subject is a pleasant state or an unpleasant state; and

a comprehensive evaluation unit to integrate analysis
results of the biological data analysis unit and the posi-
tive/negative analysis unit to estimate sensitivity com-
prehensively,

wherein:

the candidate group of sensitivity factors are candidate
groups associated with an active degree of the sympa-
thetic nervous system and/or the parasympathetic ner-
vous system,

wherein:

the candidate groups include a plurality of sensitivity fac-
tors in the form of a set of positive and negative sensi-
tivity factors.
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