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A device and a method for speech analysis are provided,
comprising measuring fundamental notes of a speech
sequence to be analysed and 1dentilying frequency intervals
between at least some of said fundamental notes. An assess-
ment 1s then made as to the frequency at which at least some
of these thus 1dentified intervals occur in the speech sequence
to be analysed. Among other applications are speech training
and diagnosis of pathological conditions.
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METHOD AND DEVICE FOR SPEECH
ANALYSIS

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/SE01/02482, filed Nov. 9, 2001, and claims
the benefit of priority of Swedish Patent Application No.

0004221-8, filed Nov. 17, 2000, the content of both of which
1s 1ncorporated herein by reference.

TECHNICAL FIELD OF INVENTION

The present 1nvention relates to a method and a device for
analysing the human speech. The invention also relates to a
method and a device for speech training, to a method and a
device for providing speech syntheses as also to a method and
a device for diagnosing pathological conditions.

BACKGROUND OF THE INVENTION

When a human being 1s speaking, the listener receives
impressions and signals beyond what 1s actually uttered, 1.e.
the objective contents of the uttered words. These additional
impressions and signals assist the listener in interpreting the
factual contents of the uttered words and they also lead to a
conscious or unconscious judgement of the speaker’s cred-
ibility, mood and so on.

Such additional signals could be for instance the tempo
used by the speaker, 1.e. the speed with which he utters the
words, and the rhythm he uses. Also, the pitch of the voice
communicates some mnformation, and for example deep and
dark bass voices often are perceived as confidence-inspiring
and soothing.

The human speech contains one fundamental tone and a
number of higher-pitched overtones. Thus, the fundamental
note 1s the lowest frequency that 1s percervable at any given
time, and equipment for measuring the fundamental notes of
speech and song 1s already known. From EP 0 821 345 and
U.S. Pat. No. 6,014,617, for example, identification of the
notes of human speech 1s already known.

In addition, 1t 1s already known that the fundamental notes
of speech change progressively, and usually such change 1s
governed by the context, 1.e. the contents of the speech and the
environment 1n which the speech 1s made. Attempts have also
been made to re-create such context-dependent variations in
speech syntheses. This phenomenon 1s described for instance
in EP 0 674 307.

In addition, the speaker’s body language emits signals to
the listener.

However, much information communicated via the human
speech 1s not perceived consciously, and therefore cannot be
analysed. Consequently, there 1s a need for means, such as
methods and devices, for improved speech analyses and/or
analyses of further aspects of the speech.

OBJECT OF THE INVENTION

Consequently, 1t 1s an object of the present invention to
provide a method and a device for speech analysis that com-
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2

pletely or at least partly solve the above-mentioned problems
inherent in the prior-art technique.

This problem 1s solved by means of the method and the
device 1n accordance with the ivention.

SUMMARY OF THE INVENTION

The inventor of the present invention has shown that sur-
prisingly also the continuous shift of fundamental notes that
normally takes place 1n normal speech and the intervals used
therefor are important to the perception of speech. This con-
tinuous shift of pitch 1s analysed in accordance with the
teachings of the mnvention on the basis of the intervals used in
these shifts, and the occurrence of different intervals atfects
the way 1n which the speech i1s percerved. Depending on the
extent of the use of different intervals, for example, the speech
may express different moods, different emotional states, dif-
ferent degrees of reliability, and so on. By means of the
speech, a communication of emotions thus takes place, which
on a subconscious level 1s percerved by the listeners depend-
ing on the 1ntervals used, and which goes beyond the words
actually uttered, the pitch of the voice, the tempo of the
language and other obviously communicative parts of the
speech. Speakers as well as listeners normally are totally
unaware, however, of this additional communicative dimen-
s10n of speech.

Although the choice of mtervals used 1n normal speech
takes place on an unconscious level, it has been found that 1t
can be affected to some extent. It1s therefore possible to make
use of the mvention also to consciously modify the choice of
intervals 1n order to thus impart to the voice and the speech
certain sought-after expressions. This 1s part of another aspect
ol the present invention.

Furthermore, it has unexpectedly been found that the sub-
conscious choice of intervals that the human being makes
when she speaks 1s affected by the psychological and physi-
ological well-being of the individual. Thus, 1t 1s possible, by
means of the analysis 1n accordance with the invention, to
percerve deterioration of the psychological or physiological
state of the speaker and also to perceive actual pathological
conditions. In many types of diseases, this may be possible at
an earlier date of the progress of a disease than 1s possible by

means of many other alternative diagnostic methods. This
feature 1s part of another aspect of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention will be described in more detail 1n the fol-
lowing for exemplilying purposes by means of some embodi-
ments and with reference to the accompanying drawings, in
which

FIG. 1 1s a schematic flow chart of a first embodiment of a
method 1n accordance with the invention, and

FIG. 2 1s a schematic block diagram of a first embodiment
of a device 1n accordance with the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 schematically represents a flow chart of one
embodiment of a method for speech analysis in accordance
with the invention. In a first step S1 a speech sequence 1s
recorded. This could be effected by direct recording of speech
for analysis 1n a processing unit, the subsequent analysis
advantageously being effected in real time. However, 1t 1s
likew1se possible to record speech sequences 1n advance on a
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registering medium, such as a cassette tape, on CD discs, 1n
computer memories, and so on.

Preferably, filtering 1s carried out 1n step S2. Such filtering
could mnvolve separating-oil notes that are too short, such that
only notes of sufficient duration, preferably above a predeter-
mined time threshold value, are carried forward for analysis.
Alternatively or as a supplement, the filtering operation could
also ivolve perception of notes of suiliciently high strength,
preferably above a predetermined amplitude threshold value.
In this manner, too weak notes are screened off.

Alternatively or as a supplement, the filtering operation
could also involve the formation of the mean value of the pitch
during a predetermined time interval, and the mean value thus
formed 1s used 1n the subsequent analysis. In this manner, 1t
becomes possible to handle glissando, 1.e. gliding pitch
movements over several notes, suggestions and so on 1n a
convenient manner.

In step S3, the notes remaining from the filtering process
are analysed, whereby the fundamental notes are i1dentified.
The 1dentification process comprises analysis of the speech
sound and identification of the lowest audible or sounding
frequency. This could be effected for example in the manner
described in EP 0 821 345 and U.S. Pat. No. 6,014,617 but
other methods are likewise possible. Preferably, melismati-
cally as well as syllabically occurring notes are 1dentified.

However, alternatively, the identification step could
instead be carried out before the filtering step.

The thus identified fundamental notes are then further
analysed 1n step S4, whereby at least some intervals between
close fTundamental notes are i1dentified. Preferably, all inter-
vals between neighbouring notes are 1dentified, but it 1s like-
wise possible to only identify all, or at least the majority of the
intervals that are deemed to be particularly important to the
current purpose of the analysis. It could likewise be justified,
at least for some applications, that the step of identitying the
intervals does not involve establishing the frequency differ-
ences between close notes only but also the direction 1n which
the change occurs, 1.e. ascending or descending pitch/inter-
val.

In step 35, a suitable statistical method 1s used to establish a
measurement of how often intervals that are central to the
analysis occur 1n the speech sequence to be analysed. Such
measurements could comprises for example one or several of:
the proportion of a certain interval among all intervals;
the proportion of a certain interval among a predetermined

number of intervals,

the proportions ol occurrence of one, two or several

selected intervals.

It 1s likew1se possible, however, and in some cases usetul to
determine the occurrence of certain sequences of intervals,
1.¢. mtervals between three or several fundamental notes 1n
succession and the locations of the intervals, 1.e. their pitch
position.

For the analysis of the thus determined intervals the fol-
lowing qualities could be associated generally with different
intervals:

Unison, perfect prime (R1): Thoughtiul (reflective), pro-

gTesSSIvVe
Minor second (LL3): Searching, orientating
Major second (52): Gracetul, self-exposing
Minor third (LL3): Melancholic, passive
Major third (53): Optimistic, pushy
Perfect fourth (R4): Friendly
Augmented fourth/diminished fifth/tritone (Trt): Creative,

insistent
Minor sixth (L6): Soft
Major sixth (S6): Stimulating
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Minor seventh (L'7): Paintul

Major seventh (S7): Violent, angry

Octave (R8): Cheerful, encouraging.

Intervals above one octave normally may be classified and
grouped separately, or alternatively be combined with corre-
sponding intervals below one octave.

For many examinations it could be usetul to separate out
intervals from the following sub-groups [A]: umson (R1),
minor second (L.2), major second (S2), minor third (L3),
major third (S3), minor sixth (L6) and major sixth (S6);
respectively [B]: perfect fourth (R4), augmented fourth/di-
minished fifth (tritone), pertect fifth (RS), minor seventh
(L7), major seventh (S7) and octave (R8).

In addition, intervals mostly occurring as ascending can be
characterised as confirming, interval mostly occurring as
descending as independent and intervals essentially occur-
ring as ascending as often as descending as diplomatic

Sequences that 1t 1s particularly interesting to 1dentily are
sequences comprising notes that are part of major or minor
chords, 1.e. fundamental note, third and fifth. Above all, 1t 1s
fundamental-position arpeggios comprising three notes that
are 1nteresting, reversed or non-reversed. However, the fun-
damental note may also occur 1n two positions (1.¢. interval of
an octave). Also other chord sequences could be of interest,
however, depending on the imntended use of the analysis.

More particularly, 1t1s also often interesting to compare the
occurrence of minor thirds (L3) and major thirds (S3). It 1s
often also interesting to distinguish the occurrence of tritone
chord movements, as also to separate out the occurrence of
and particularly repeats of unisons (R1), especially in the case
of ritardandoes. This could be a sign for example of hesita-
tion, thoughtiulness and so on. Also the position of different
intervals, 1.e. the pitch level of their start or finish could be a
significant feature indicating different states.

The analysis described above may be used 1n various dif-
terent ways. One application 1s for apsychological analysis of
the speaker, an application that may be used to assess person-
ality, the speaker’s mood and emotional state and so on. The
method therefore 1s applicable 1n many cases where such
psychological mvestigations and analyses are of interest, for
instance in the case of employment interviews, clinically for
psychiatric care and the like, for lying detection purposes and
SO On.

It has also been found that this speech analysis may be used
to interpret the speaker’s physiological well-being and in
consequence thereot also for diagnosing different pathologi-
cal conditions. For example, the occurrence of non-funda-
mental movements (that 1s tritone chord movements) appears
to be reduced or disappear completely, and that the occur-
rence ol minor intervals (LL3) to be more frequent 1n many
pathological conditions.

When the analysis 1s to be used for some definite purpose
also a subsequent interpretation step S6 normally 1s effected.
This interpretation may be based on a comparison with nor-
mal values. These normal values could either be general ones,
or preferably be adapted to various categories. These catego-
ries could reflect for instance language affiliation, nationality
and/or other environmental and contextual aspects. Alterna-
tively, or as a supplement, the grouping 1nto categories could
also be based on personal properties, such as sex, age, previ-
ous experience and so on. Various standard values and com-
parisons suitably may be used as well, depending on the
intended objective.

However, 1nstead of standard values or as a supplement to
a comparison of this kind 1t 1s likewise possible to use earlier
analyses made with respect to the same speaker. In this man-
ner, 1t becomes possible to perceirve differences over time,




US RE43,400 E

S

changes that may he used for example to 1dentity pathological
conditions of a mental or physiological nature.

The analysis defined above may also be used for speech
training purposes, 1n which case the assessed interval fre-
quencies are compared with preferred values. These preferred
values could be extracted 1n order to suit different situations

and emotional states. In addition, the comparison could be
presented to the user, preferably 1n real time. It 1s also pret-
erable to automatically separate out preferred measures 1n
order to reduce the differences between the analysed speech
and the preferred values. This may be etflected by identifica-
tion of for example the intervals for which the difference 1s the
maximum one or the intervals that are deemed to be the most
important ones, and on the basis thereof retrieve pre-stored
instructions suggesting suitable measures. The method of
speech training may be used for language-learning, for train-
ing actors, for training speaking in public, and so on.

A device for performing a method as above comprises 1n
one embodiment a means 1 for recording a speech sequence
and a registering medium 2 for storing the recorded sequence.
The recording means could be e.g. a microphone, and the
registering medium a cassette, a data memory, a CD disc or
the like. Possibly, pre-stored speech sequences could, how-
ever be used for the analysis. In addition, 1t 1s possible to carry
out the analysis 1n real time, 1n which case the registering
medium could be excluded.

The device further comprises a filtering means 3 to filter the
recorded signal. The filter could be designed to carry out some
or all of the filtering operations indicated previously. The
filter could also comprise several filtering units.

In addition, the device comprises measuring means 4 to
determine the fundamental notes of the speech signal. This
device could be e.g. a DSP unit (Digital Signal Processing) or
operate 1n the manner described 1n EP 0 821 345 or U.S. Pat.
No. 6,014,617, which publications are included herein as
references. Other measuring means able to determine funda-
mental notes are also possible. Alternatively, the measuring,
means could also be arranged ahead of the filtering means.

The analysed fundamental notes are carried forward to a
means 5 designed to identily the intervals between close
fundamental notes 1n the manner described previously and the
identified intervals are carried forward to a means for assess-
ment of the frequency at which at least some of the sought-
alter intervals occur. Advantageously, this means could com-
prise a commercially available statistics programme.

The device could also comprise a comparative means 6,
which 1s arranged to compare the results of at least some of
the 1interval assessments. This comparative means then pret-
erably compares the assessed frequency for some or all inter-
vals with a preferred frequency determined in advance, as
discussed earlier on. The previously determined values pret-
erably are stored 1n a memory unit or a database 6.

Advantageously, the device also comprises an interpreting
means 7 arranged to analyse found differences. The interpret-
ing means could also be connected to a database 8 for auto-
matic supply of instructions for measures, diagnoses, and so
on. These 1instructions, results of comparison operations,
ctcetera could advantageously be presented to the user via a
presentation means 9, which could be a display, a loudspeaker
or the like.

The device defined in the aforegoing preferably could be
realised 1n a conventional PC unit equipped with a micro-
phone and sound cards for signal processing. The databases
could either be stored in one or several memories in the
computer or be accessible via communication networks, such
as the Internet.
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The method and the device for analysis as described above
could likewise be used for speech-analysis control. In this
case, conventional and prior-art speech synthesising methods
and devices may be used, and these methods and devices are
controlled 1n accordance with analyses disclosed by the
invention. The synthesis could be controlled so as to convey
different emotional states, moods and other expressions. In
addition, 1n this respect the speech synthesis could be adapted
to simulate different individuals or groups of individuals.

The mvention has been described herein by means of vari-
ous embodiments. It should be appreciated, however that
other varieties of the imnvention than those defined herein are
possible. For example, only a small number of intervals may
be 1dentified, other intervals or groups of intervals may be
used for the analyses, the fundamental notes may be mea-
sured 1n other ways, and so on. It 1s likewise possible to use
the inventive analysing method and the mventive analysing
device for other purposes than for speech training and diag-
nosing. For example, analysis of this kind could be used for
lie detection, for preliminary judgement of individuals 1n
conjunction with for example employment interviews, and so
on. It 1s likely that a more detailed analysis of a speech
sequence could be used for 1dentification purposes, In addi-
tion, an analysis of the kind taught by the imvention could be
used to select and to group individuals in different constella-
tions and the like, allowing adjustments to be made aiming at
increasing the likelihood for harmony and co-operative con-
ditions within the group.

These and other closely-related varieties should be
regarded to be embraced by the ivention as the latter 1s
delimited by the appended claims.

The invention claimed 1s:

1. [(O)] A method for analysing the human speech, com-
prising:

(A) measuring sounding fundamental notes of a speech

sequence to be analysed;

(B)identifying the frequency intervals between at least two

of the fundamental notes 1n succession; and

(C) assessing the frequency at which at least one of the

frequency intervals thus 1dentified occurs 1n the speech
sequence to be analysed wherein the measurement of
fundamental notes 1n the speech sequence to be analysed
comprises distinguishing fundamental notes of suili-
cient duration above a predetermined threshold value
and separating fundamental notes of sufficient loudness,
whereby only the fundamental notes thus separated are
identified.

2. A method as claimed 1n claim 1, wherein the measure-
ment of fundamental notes 1 the speech sequence to be
analysed comprises separating fundamental notes of suili-
cient loudness above a predetermined amplitude threshold
value.

3. A method of speech synthesizing, comprising the steps
ol analysing at least one speech sequence from at least one
person by means of an analysing method as defined in claim
2, and on the basis of [said] the analysis controlling the
production of synthetic speech on the basis of at least one
aspect of [said] #4e analysis.

4. A method as claimed in claim 3, wherein [said] t4e
analysis comprises an appraisal of several speech sequences
from the same 1ndividual.

5. A method as claimed in claim 3 [or 4], wherein [said] /e
analysis comprises an appraisal of speech sequences from
several different individuals.

6. A method as claimed 1n claim 1, wherein measuring the
fundamental notes in the speech sequence to be analysed
comprises establishing a pitch mean value during a predeter-
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mined time interval, and using the mean value thus obtained
for 1dentification of fundamental notes.

7. A method as claimed 1n claim 1, wherein identifying the
frequency intervals also comprises 1dentification of whether
the frequency interval 1s ascending or descending.

8. A method as claimed 1n claim 1, wherein at least minor
thirds (IL.3) and major thirds (S3) are identified.

9. A method as claimed 1n claim 1, comprising identifica-
tion of at least one frequency interval from the group: unison
(R1), minor second (LL2), major second (S2), minor third
(L3), major third (S3), minor sixth (LL6), [and] o major sixth
(S6); and at least one frequency interval from the group per-
tect fourth (R4), augmented fourth/diminished fifth (tritone),
perfect fifth (R5), minor seventh (L'7), [and] o major seventh
(S7).

10. A method as claimed 1n claim 1, wherein the 1dentified
frequency intervals are divided into at least the following
sub-groups: unison (R1), minor second (I.2), major second
(S2), minor third (L3), major third (S3), minor sixth (LL6),
[and] or major sixth (S6); respectively: perfect fourth (R4),
augmented fourth/diminished fifth (tritone), perfect fifth
(RS), minor seventh (I.7), major seventh (S7), [and] or perfect
octave (R8).

11. A method as claimed 1n claim 1, comprising identifying
frequency interval sequences between notes of at least one
group comprising at least three of the fundamental notes 1n
SUCCESS101.

12. A method as claimed 1n claim 11, wherein the 1dentified
frequency interval sequences comprise notes ol a major or
minor chord.

13. A method as claimed 1n claim 11, wherein the 1dentified
frequency 1nterval sequences comprise ascending or
descending arpeggios of major or minor chords.

14. A device for analysing human speech, comprising:

(A) measurement means for measuring sounding funda-

mental notes 1n a speech sequence to be analysed com-
prising a filtering unit for separation of fundamental
notes having a duration above a predetermined time

threshold value and for separating fundamental notes of

a loudness above a predetermined amplitude threshold

value:

(B) means for identifying frequency intervals between at

least two of these fundamental notes 1n succession; and

(C) means for estimating the frequency at which at least

one of the frequency intervals thus identified occurs 1n
the speech sequence to the analysed.

15. A device as claimed 1n claim 14, wherein the measure-
ment means for measuring fundamental notes further com-
prises means for establishing the pitch mean value during a
predetermined time 1nterval.

16. A device as claimed 1n claim 14, wherein the means for
identification of frequency intervals 1s designed to at least
identify minor thirds (L3) [and] or major thirds (S3).

17. A device as claimed 1n claim 14, wherein the means for
identification of frequency intervals further 1s designed to
identify the frequency interval sequences between notes of at
least one group comprising at least three of the fundamental
notes 1n succession.

18. A device for synthetic speech, comprising a device for
analysing at least one speech sequence from at least one
individual i accordance with claim 14, and means for pro-
ducing synthetic speech, [said] #2e means for producing syn-
thetic speech being controlled on the basis of at least some
aspect of the analysis produced by [said] the analysing
device.
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19. A method for automated speech training, comprising:

(A) providing an uttered speech sequence by a user;

(B) measuring sounding fundamental notes of the speech
sequence to be analysed,;

(C) identiiying frequency intervals between at least two of
these fundamental notes 1n succession;

(D) assessing the frequency at which at least one of the
frequency intervals thus 1dentified occurs 1n the speech
sequence to be analysed; and

(E) comparing the estimated frequency interval frequency
with a preferred frequency determined in advance for the
user concerned.

20. A method as claimed in claim 19, [said] #ze method
turther comprising presenting the results of the comparison
between the assessed frequency interval frequency and the
preferred frequency determined in advance for the user con-
cerned.

21. A method as claimed in claim 19, [said] #2e method
turther comprising 1dentitying suitable measures for reduc-
tion of the difference between the assessed frequency interval
frequency and the preferred frequency determined 1n
advance.

22. A method as claimed 1n claim 19, wherein the method
1s carried out 1n real time.

23. A method as claimed in claim 19, wherein the preferred
frequency determined 1n advance for the user concerned com-
prises standard values.

24. A method as claimed in claim 23, wherein [said] the
standard values are grouped 1nto at least one of the categories
user types [and] or speech training purpose.

25. A device for speech training, comprising:

(A) means for registering a spoken speech sequence;

(B) means for measuring sounding fundamental notes of

the speech sequence to be analysed,;

(C) means for identifying frequency intervals between at

least two of these fundamental notes 1n succession;

(D) means for assessing the frequency at which at least one

of the frequency intervals thus identified occurs in the

speech sequence to be analysed; and

(E) means for comparing the assessed frequency interval
frequency with a preferred frequency determined 1n
advance for the user concerned.

26. A device as claimed in claim 25, [said] tke device
further comprising means for presenting the results of the
comparison between the assessed frequency interval fre-

quency and the preferred frequency determined in advance
for the user concerned.

27. A device as claimed in claim 25 [or 26], [said] t4e
device further comprising means for i1dentifying suitable
measures for reduction of the difference between the assessed
frequency nterval frequency and the preferred frequency
determined 1n advance.

28. A device as claimed in claim 25, [said] the device
turther comprising a database having at least one set of stan-
dard values to be used as the preferred frequency determined
in advance for the user concerned.

29. A device as claimed in claim 28, [said] #ke device
further comprising a plurality of sets of standard values
grouped with regard to at least one of the categories user types
and speech training purpose.

30. A method for diagnosing pathological conditions on the
basis of a speech analysis, comprising;

(A) uttering a speech sequence by a patient;

(B) measuring sounding fundamental notes of the speech

sequence to be analysed;
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(C) 1dentifying frequency intervals between at least two of
these fundamental notes 1n succession;

(D) assessing the frequency at which at least one of the
frequency 1ntervals thus identified appears in the speech
sequence to the analysed; and

(E) evaluating at least one such assessed frequency interval
frequency by comparing 1t with a frequency determined
in advance for diagnostic purposes.

31. A method as claimed 1n claim 30, wherein the fre-
quency determined 1n advance 1s based on at least one corre-
sponding previous analysis of a speech sequence from the
same patient.

32. A method as claimed 1n claim 31, wherein the fre-
quency determined 1n advance 1s based on appraisal of cor-
responding analyses of at least two speech sequences from the
same patient.

33. A method as claimed 1n claim 31, wherein the {re-
quency determined 1n advance 1s based on appraisal of cor-
responding analyses of more than two speech sequences from
the same patient.

34. A method as claimed 1n claim 30, wherein the fre-
quency determined 1n advance 1s based on normal values.

35. A method as claimed 1n claim 34, wherein patients are
turther grouped 1n categories, the frequency determined 1n
advance being based on the normal values applying to the
category of users concerned.

36. A method as claimed in claim 34, [said] #2e¢ method
turther comprising presenting the results of the evaluation of
the comparison between the frequency interval frequency and
the frequency determined 1n advance.

37. A device for diagnosing pathological conditions on the
basis of a speech analysis, comprising:

(A) means for registration of an uttered speech sequence;
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(B) measurement means for measuring sounding funda- 35

mental notes of the speech sequence to be analysed;

(C) 1dentification means for identifying frequency inter-
vals between at least two of these fundamental notes 1n
succession:

(D) assessment means for assessing the frequency at which
at least one of the frequency intervals thus i1dentified
appears 1n the speech sequence to be analysed; and

(E) means for evaluating at least one such assessed ire-
quency interval frequency by comparing it with a fre-
quency determined in advance for diagnostic purposes.

38. A device as claimed in claim 37, [said] the device
turther comprising presentation means for presenting the
assessed frequency interval frequency.

39. A device as claimed in claim 37 [or 38], [said] #:e
device further comprising a database having at least one set of
standard values to be used as the preferred frequency deter-
mined 1n advance for the user concerned, and preferably a
plurality of sets of standard values grouped with regard to at
least one of the categories user types and diagnosing purpose.

40. A device as claimed in claim 37 Jor 38], [said] ke
device further comprising a plurality of sets of standard val-
ues grouped with regard to at least one of the categories user
types and diagnosing purpose.

41. A method for speech analysis, the method comprising:

identifving a plurality of notes of a speech sequence of an
individual ;

identifving frequency intervals between at least two of the
plurality of notes;

determining a frequency at which at least one of the iden-
tified frequency intervals occurs in the speech sequence;

40

45

50

55

60

10

comparing the frequency of the at least one identified inter-
val frequency with a second frequency; and

determining a characteristic of the individual based at
least on the comparison.

42. The method of claim 41, additionally comprising filter-
ing the speech sequence.

43. The method of claim 42, wherein the filteving comprises
separating one or move notes of the speech sequence having
a duration shorter than a particular duration thresholdvalue.

44. The method of claim 42, wherein the filtering comprises
retaining one or movre notes of the speech sequence having a
loudness above an amplitude threshold value.

45. The method of claim 41, additionally comprising estab-
lishing a pitch mean value of a select portion of the speech
sequence and using the mean value to identify the plurality of

notes of the speech sequence.
46. The method of claim 41, wherein the at least two of the

plurality of notes comprise two successive fundamental notes.

47. The method of claim 46, further comprising identifving
a frequency change between the two successive fundamental
notes.

48. The method of claim 41, wherein the second frequency
is calculated from one or more second speech sequences of
the individual.

49. The method of claim 41, wherein the second frequency
is calculated from one or more second speech sequences of
one or movre other individuals.

50. The method of claim 41, wherein the second frequency
is calculated from the speech sequence of the individual.

51. The method of claim 41, wherein the second frequency

Jurther comprises a preferrved frequency, and wherein the

method additionally comprises presenting the comparison to
the individual for speech training of the individual.

52. The method of claim 41, wherein the identifving fre-
quency intervals comprises identifving frequency intervals
between at least three fundamental notes in succession.

53. A system, comprising.

a processor configured to

identify a plurality of notes of a speech sequence of an
individual,

identify a plurality of frequency intervals, each fre-
quency interval occurring between a pair of the plu-
rality of notes in the speech sequence, and

calculate a frequency of the plurality of frequency inter-
vals in the speech sequence; and

a memory configured to stove a second frequency, wherein

the processor is further configured to compare the cal-
culated frequency with the second frequency and to out-
puit one or more results based at least on the comparison.

54. The system of claim 53, further comprising a filter
configured to separate notes from the speech sequence that do
not exceed at least one of a threshold duvation and a threshold
amplitude.

55. The system of claim 53, wherein the calculated fre-
quency comprises a proportion of the plurality of frequency
intervals to a total number of intervals in the speech
sequence.

56. The system of claim 53, wherein the processor is further
configured to determine a characteristic of the individual
based at least on the comparison.

57. The system of claim 53, wherein the processor is further
configured to detect a position of at least one of the plurality

of frequency intervals with vespect to a second frequency
interval.
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