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(57)  An emotion conveyed on a sound is synthe-
sised by selectively modifying elementary sound por-
tions (S) thereof prior to delivering the sound through an
operator application step (S10, S16, S20) in which at
least one operator (OP, OD; Ol) is selectively applied to
the elementary sound portions (S) to impose a specific
modification in a characteristic, such as pitch and/or du-
ration in accordance with an emotion to be synthesised.

This can be achieved by applying at least one op-
erator (Olrs, Olfs, Olsu, Olsd) to modify an intensity
characteristic of an elementary sound portion, and/or an
operator (OPrs, OPfs) for selectively causing the time
evolution of the pitch of an elementary sound portion (S)
to rise or fall according to an imposed slope character-
istic (Prs, Pfs), and/or an operator (OPsu, OPsd) for se-
lectively causing the time evolution of the pitch of an el-
ementary sound portion (S) to rise or fall uniformly by a
determined value (Psu, Psd), and/or an operator (ODd,
ODc) for selectively causing the duration (tl) of an ele-
mentary sound portion (S) to increase or decrease by a
determined value (D).

Method and apparatus for synthesising an emotion conveyed on a sound

T

f Load inpot ayllable data : S : —
52 id, duration tl, P1, F2, P3, P4, P5

Ny INITTALISATION
Va Load emotion type : calwm, sad, happy, PHASE : Pl
84 angry, etc.
S6 Load degree of emotion JV
Parameterise universal operators :
form set of parameters f?rs(“). PES(L),

" /" Peu(uy, Paa(uy, pa(u), nc(u)]

> Universal operator set 03(U) UNIVERSAL OPERATOR

PHASE (All syllables) :
P2

g

Apply universal operastor set
S10 0S(U) to all syllables as program-
med
Parameterise probabilistic accentuation
PROBABILISTIC
operators : form set of parameters
S12 —/\ ACCENTUATION

{Prs(PA), Pfs(PA), Psu(PA), Psd(Pa),

D4(PA), De(PA), I((PA)} OPERATOR PRASE

(selected syllables

> Probabilistic accentuation operator
only) : P3

set 0S(PA)

X
Submit candidate syllables to random
S1 draw  selection prob = N{(PA)
=

Figure 94 e

&

Printed by Jouve, 75001 PARIS (FR)

(Cont. next page)



EP 1 256 932 A3

,.}/:.,

Nomas
]

candidate syllables :

- all syllables if umintelligible
sounds or no prohibited accentuarvion

-~ only allowed (accentuable) syllables if
specified in file (meaningful words)

)

N\

Apply accentuation paramerer met
0OS(PA) only to cendidate syllables

selected by random draw

Si8

T

Parameterise FIRST & LAST (¥FL)

operatars : form set of parameters
Pra(FL), Pfs(FL), Psu(FL), Psd(FL),
DA(FL), nc(FLﬁ

::;> First-last sccentuation parameter
set OS(FL)

R

Apply First-Last accentuation parameter

S20 —_| sSet to first @ & last n syllables of

phrase / syllables of first & last words
of phrase

to decoder 12

Figure 9B

PROBABILISTIC
ACCENTUATION
OPERATOR PHASE
(selected syllables only)

~¥—

FIRST & LAST
SYLLABLESACCENTUATION

OPERATOR PHASE
(firet & last ayllables

of phrase only : P§)

l———> Ourput syllable data 05(U).5 —» Spna

0S(PA) .OS(U).S_>

Space
0S(FL) 0s(U).S—

Spf1(1)
OS(FL).0S(PA).0S(U).8

—>Spfl(2)



EPO FORM 1503 03.82 (P04C01)

EP 1 256 932 A3

0’) European Patent  £UROPEAN SEARCH REPORT
Office

Application Number

EP 01 40 1880

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relev_ant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CL.7)
US 5 860 064 A (HENTON CAROLINE G) 1-10, G10L13/08
12 January 1999 (1999-61-12) 17-28, | G10L13/02
30-32
* column 2, line 4 - line 7 * 11-16,29
* column 3, line 65 - column 4, line 59;
tables 1,2 *
* column 6, line 57 - column 7, line 45 *
* column 12, line 27 - line 34 *
US 6 212 502 B1 (BREESE JOHN S ET AL) 1-5,
3 April 2001 (2001-04-03) 8-10,
17-26,
30-32
* column 8, 1ine 5 - line 22 * 6,7,
11-16,
26,27,29
* column 9, line 58 - line 63; figure 17 *
* column 17, line 9 - line 26 *
* column 18, line 35 ~ line 45 *
GALANIS D ET AL: "Investigating emotional|l-5, TECHNICAL FIELDS
speech parameters for speech synthesis" |8-10, SEARCHED _ tm.Cl7)
ELECTRONICS, CIRCUITS, AND SYSTEMS, 1996. [17-26, | GiOL
ICECS '96., PROCEEDINGS OF THE THIRD IEEE 30-32
INTERNATIONAL CONFERENCE ON RODOS, GREECE
13-16 OCT. 1996, NEW YORK, NY, USA,IEEE,
US, 13 October 1996 (1996-10-13), pages
1227-1230, XP010217293
ISBN: 0-7803-3650-X
* abstract; table 4 *
* paragraph [0004] *
- / -
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 29 July 2004 De Vos, L

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L. : document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM 1503 03.82 (P04C01)

9

EP 1 256 932 A3

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 01 40 1880

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Im.CL7)
X IGNASI IRIONDO ET AL: "VALIDATION OF AN ]1-5,
ACOUSTICAL MODELLING OF EMOTIONAL 8-10,
EXPRESSION IN SPANISH USING SPEECH 17-26,
SYNTHESIS TECHNIQUES" 30-32
PROCEEDINGS OF THE ISCA WORKSHOP ON SPEECH
AND EMOTION, September 2060 (2000-09),
pages 1-6, XP0OB7005765
BELFAST, NORTHERN IRELAND
* page 4, left-hand column, line 1,
paragraph 3.1 - line 3, paragraph 3.3 *
* page 2, right-hand column, line 29 -
Tine 38 *
P,X |EP 1 107 227 A (SONY CORP) 1-5,
13 June 2001 (2001-06-13) 8-10,
17-26,
30-32
* paragraph [0094] - paragraph [0695];
figures 5B,12 *
* paragraph [0116] - paragraph [0118] *
_____ TECHNICAL FIELDS
SEARCHED (Int.CL7)
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 29 July 2004 De Vos, L

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone
Y : particularly relevant if combined with another
document of the same category

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date

D : document cited in the application
L : document cited for other reasons

A:technological backgroUnd et e sttt e rae shen
QO : non-written disclosure & : member of the same patent family, carresponding
P :intermediate document document




EPO FORM P0459

EP 1 256 932 A3

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 01 40 1880

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

29-07-2004
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5860064 A 12-01-1999  NONE
US 6212502 B1 03-04-2001 US 6185534 Bl 06-02-2001
Us 5987415 A 16~11-1999
EP 1107227 A 13-06-2001 JP 2001154681 A 08-06-2001
EP 1107227 A2 13-06-2001

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	search report

