US006507643B1

a2 United States Patent (10) Patent No.:  US 6,507,643 B1
Groner 5) Date of Patent: Jan. 14, 2003
(54) SPEECH RECOGNITION SYSTEM AND OTHER PUBLICATIONS
METHOD FOR CONVERTING VOICE MAIL
MESSAGES TO ELECTRONIC MAIL CTL Press, (Jan. 17, 2000), “CTL Begins Shipping Voice-
MESSAGES Support NT, its new Widows NT®-based voice processing

system,” 1-1, www/ctline.com/press.htm.
(75) Inventor: Gabriel F. Groner, Palo Alto, CA (US) eFax.com. (2000), “Retrieve Voice Messages from Email,

”1-1, www/efax.com/help/voice_ from__email. Accessed
(73) Assignee: Breveon Incorporated, Mountain View, on Feb. 24, 2000.

CA (US) eFax.com. (2000), “Retrieve Voice Messages from Email,”

. 1-1 fax. hel; ice_fi il. A d
(*) Notice: Subject to any disclaimer, the term of this F ebf g\;{(/)%gx com/help/Voice._from _email. Accessed on

patent is extended or adjusted under 35 oo
U.S.C. 154(b) by 0 days. CTLInc. (1998), “Welcome to CTL,” 1-1, www/ctline.com.

Accessed on Feb. 22, 2000.
Speech Machines (1999, 2000), “CyberTranscriber for Busi-

(21)  Appl. No.: 09/526,807 ness: Speech—to—Text Capabilities,” 1-2, www/cybertran-

(22) Filed: Mar. 16, 2000 scriber.com/gbs/gbs2_ 0.asp. Accessed on Feb. 22, 2000.
Onebox.com, (2000), “Free Voicemail, Email and Fax—All

(51) Inte CL7 oo H04M 11/00 in One Place!,” 1 page, www/onebox.com. Accessed on Feb.
23, 2000.

(52) US.CL ... 379/88.14; 704/231; 709/206

(List continued on next page.)

(58) Field of Search .............ccc.c...... 379/88.01, 83.04,
379/88.11, 88.12, 88.13, 88.14, 88.16, 88.17,
88.22, 88.23, 88.25; 704/231, 275; 709/206

Primary Examiner—Fan Tsang
Assistant Examiner—Roland G. Foster
(74) Antorney, Agent, or Firm—Pennie & Edmonds LLP

(56) References Cited (57) ABSTRACT
U.S. PATENT DOCUMENTS The present invention relates generally to speech recognition
systems as applied to voice and electronic message mailing.
4,640,991 A 2/1987 Matthews et al. _ More particularly the invention is a system and method for
485,066 A = 81989 Lemelson """""""""" 7041275 converting speech to a text message suitable for sending as
4,972,462 A 1171990 Shibata an e-mail message and for viewing on a text display device
4,996,707 A 2/1991 O’Malley et al. . . . .
5475738 A 12/1995 Penzias After an aud_lo message from a caller is recelved,v a text
5479491 A 12/1995 Herrero Garcia et al. message file is generated and sent to the intended recipient’s
5,483,580 A 1/1996 Bradman et al. e-mail address, which has been stored prior to the receipt of
5,632,002 A * 5/1997 Hashimoto et al. ......... 704/231 the audio message. If the caller is identified, a caller-specific
5,634,084 A 5/1997 Malsheen et al. voice file may be used to facilitate speech recognition for
5,675,507 A~ 10/1997 Bobo et al. generation of the text message file. Also, if the caller
2:;‘7‘8"7‘23 2 : 3; gzg SDhiEI’Pafd, I 3779%235?‘2‘ specifies a subject for the message, a specialized vocabulary
,870,45 k G ahlen ........coccceeens 3 - .
5943400 A 8/1000 Park ?nlzs s?gg fﬁi used to facilitate the generation of the text
6,031,895 A * 2/2000 Cohnetal. ....cccceeeen 379/88.13 .
6,072,862 A * 6/2000 Srinivasan .... .. 379/100.08
6,075,844 A * 6/2000 Goldberg et al. ........ 379/88.17 18 Claims, 12 Drawing Sheets
20\,-‘ B 32

38

Voice-to-Electronic
Mail System

ccooo |
Text Display Device

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 1 of 26



US 6,507,643 B1
Page 2

OTHER PUBLICATIONS

Onebox.com, (2000), “Free Voicemail, Email & Fax—What
You Get,” 1 page, www/onebox.com/service/index.html.
Accessed on Feb. 23, 2000.

Onebox.com, (2000), “Receiving Messages—How It
Works,” 1 page, www/onebox.com/service/receiving.html.
Accessed on Feb. 23, 2000.

Onebox.com, (2000), “Retrieving Messages—How It
Works,” 1 page, www/onebox.com/service/retrieving.html.
Accessed on Feb. 23, 2000.

Onebox.com, (2000), “Sending Messages—How It Works,”
1 page, www/onebox.com/service/sending.html. Accessed
on Feb. 23, 2000.

Onebox.com, (2000), “Hear a Voicemail on the Web!—Hear
Voicemail Now,” 1 page, www/onebox.com/service/
hearitl.html. Accessed on Feb. 23, 2000.

Onebox.com, (2000), “Inbox—QuickTour,” 1 page, www/
onebox.com/service/tour__inbox.html. Accessed on Feb. 23,
2000.

Onebox.com, (2000), “Voicemail—QuickTour,” 1 page,
www/onebox.com/service/tour_voicemail.html. Accessed
on Feb. 23, 2000.

Onebox.com, (2000), “Email—QuickTour,” 1 page, www/
onebox.com/service/tour__email.html. Accessed on Feb. 23,
2000.

Onebox.com, (2000), “Fax—QuickTour,” 2 pages, www/
onebox.com/service/tour__fax.html. Accessed on Feb. 23,
2000.

Onebox.com, (2000), “Compose a Voice Email—Quick-
Tour,” 1 page, www/onebox.com/service/tour_com-
posevoicemail.html. Accessed on Feb. 23, 2000.

Onebox.com, (2000), “Compose an Email—QuickTour,” 1
page, www/onebox.com/service/tour__composeemail.html.
Accessed on Feb. 23, 2000.

* cited by examiner

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 2 of 26



U.S. Patent Jan.

20

A
OO OOO

Text Display Device

38

Voice
Mail
System

~

Voice-to-Electronic
Mail System

40

14,2003  Sheet 1 of 12 US 6,507,643 Bl

w
S

/
==
uod =
oog =
a0 —
000 ==

Telephone —

Network

Packet-based
Network

~

Electronic
Mail

System A
([ R Na Ra Nab]

FIG. 1 Text Display Device

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443

Page 3 of 26



U.S. Patent Jan. 14, 2003 Sheet 2 of 12 US 6,507,643 Bl

52
/

Receiving an audio message from a caller for a recipient
having a recipient telephone number.

54
e

Determining an e-mail address for the recipient in
accordance with the recipient’s telephone number.

56
v r
Storing the audio message in an audio message file.

5
-

Generating a text message file from the audio message
from the caller.
60
v r

Sending the text message file to the recipient at the
recipient’'s e-mail address.

FIG. 2

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 4 of 26



U.S. Patent Jan. 14, 2003 Sheet 3 of 12 US 6,507,643 Bl

70
\/\
Operating System ——98
Voice/text switch procedure ——102
Dialog manager ~— 104
Touch tone detector procedure [~— 106
Voice Message Storage =112
rVoice Message ——110
E-mail Address Data Structure |™—114
Speech Recognition procedure  [™— 116
Memory | Message Content Storage —— 120
CPU 82—_| |TextFile —~—118
™72 - -
[96 Voice File Data Structure —~— 122
Caller-Specific Voice files ~— 124
/ 74 Generic Voice files —— 126
78?@/ 76 Gister Procedure ~—128
D Vocabulary Data Structure —~— 130
80 Topic-Specific Files —— 132
Yoeaaaaa55 Generic Vocabulary Files —~— 133
User Interface Message Header Data Structure [~_ 434
94 ~ Text-to-Speech procedure ~—136
E-mail Message Storage
Printer : J 9 138
E-mail Message ~— 140
To: 92 Voice Verification procedure —— 142
Packet- ~ El - ” d
Based ectronic mail procedure 144
<+ NIC [
Network Syntax-by-Rule Speech procedure~_ 144
84\ Editor —_ 148
Disk Controller — v
—88
v | VM |/F «—»To Voice Mail System
86 )
=
L_| TN I/F «—»To Telephone Network

Voice-to-Electronic Mail System
FIG. 3

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 5 of 26



U.S. Patent Jan. 14, 2003 Sheet 4 of 12 US 6,507,643 Bl

152
>
Update the message header data structure with the caller's
name, the subject of the message, telephone number at which
the caller can be reached, and time when the caller can be
reached.
¢ /154
Record and store the message from the caller as a voice
message.
¢ 156

Recognize the message from the caller to generate text, and
store the text as a text message.

158
=
Assemble the message header and text message into an emall
message, and send the email message to the recipient.

FIG. 4

152

Update the message header data structure with the caller's
name, the subject of the message, telephone number at which
the caller can be reached, and time when the caller can be
reached.

¢ F154

Record and store the message from the caller as a voice
message.

¢ 156
Recognize the message from the caller to generate text, and

store the text as a text message.

¢
/_

message into an email message and send the email message
to the recipient.

FIG. 5

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 6 of 26



U.S. Patent Jan. 14, 2003 Sheet 5 of 12 US 6,507,643 Bl

170\
— : 1172
To: | Recipient’s Email Address |/
Subject: | Caller’s Subject |/'174
From: | Caller's name }/'176
180
Message: Attachment: U
i 178
Caller's Name can be reached at Caller’s Callback Tel. #
Caller's Available Times.
Caller’s Text Message
FIG. 6
180\
. | 182
To: | MSMITH@Email.com }/
Subiject: | Lunch }/'184
From: | Tom Jones }/”186
Message: Attachment: 190
A+ 188
Tom Jones can be reached at 408-555-1212, evenings.
Hi Mary,
Please call to let me know when you can get together for
lunch.

FIG. 7

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 7 of 26



U.S. Patent Jan. 14, 2003 Sheet 6 of 12 US 6,507,643 Bl
30
A Telephone To Voice Mail System
Network A
» %
114 ~ ¢ T ~ 102
E-mail Address Voice/text switch
Data Structure procedure
4
106 I 104
Touch tone
detector Dialog manager
procedure
Y \ A 112
/
. | Voice Message
136 ~ v v ~ 116 Storage
Text-to-Speech Speech Recognition |
procedure procedure
A A A 122
/
Vocabulary Voice File
Data Structure Data Structure
120
134 ~ v L 4 ~
Message Header Message Content
Data Structure Storage
138 ™ Y A Y

E-mail Message Storage

To Electronic Mail System

FIG. 8

Palo Alto Networks - Exhibit 1007

Palo Alto Networks v. Taasera - IPR2023-00443

Page 8 of 26



US 6,507,643 Bl

Sheet 7 of 12

Jan. 14, 2003

U.S. Patent

01 "OIA

2-8¢¢

(N) sawi] s|qejieAy s J9j[ed

(1) sawi] s|qejieAy SJ9|[ED ™| -g77

¢-9¢e

(N) # ‘181 MoeqieD sJe|led

(1) # 1oL >oeq|e sJajed ™—|-gzz

Y A

(N) 108lgng sJsjed

(1) slang sJ9|e] M~ |-pzz

z-vee
z-zzz |

(N) swenN sJ9|1eD

(1) swen sJ9|D [™—1-222

z-02z"|

(N) ssa1ppy [few3 suaidioay

(1) ssaippy [rew3g sjusidioay | —1-02¢

z8Lz— |

(N) sweN sjusididay

(1) swen sjuaidiosy [™—|-8l¢

o1z~ |

(N) ¢1uasg abessapy

(1) ¢uag ebesssN ~—|-g;z

zvig— |

(N)# al IleD

(L#aled —~—y-p1z

12"

N

[4%4

S

6 "OId

alnjoniig eyeq ssalppy jlew-3

z-90Z

ssalppe |lew-a (N) Jualdioay

z-v0z |

aweu (N) uaidinay

z-202

Jaguinu suoydaal (N) waidioay

1-90Z ]

ssalppe |lew-a () Jusidinay

1402 ]

an 1-202 |

(
aweu (1) uaidinay
(b

Jaguinu suoydsyal (1) juaidioay

Palo Alto Networks - Exhibit 1007

Palo Alto Networks v. Taasera - IPR2023-00443

Page 9 of 26



U.S. Patent

Jan. 14, 2003 Sheet 8 of 12 US 6,507,643 B1

Voice/Text Switch

240 From PSTN 102 Procedure
_____________________________ O
: - : 242
Receive an incoming telephone call to a called telephone number -~
for a recipient, the incoming call including a call identifier (Call ID.)
244
called telephone number
associated with an electronic mail

address?

Switch the call to the
248 voice mail system.

Store the Call

address in the message header data structure.

ID, recipient’'s name and recipient’s e-mail

caller want to send a text message to thé

Does the

subscriber?

/252
Prompt the caller to state the caller's name.
¢ 254
Initial recognition of the caller spoken name.
¢ F256
Recite the recognized caller name.

s caller’'s name correct”

Prompt the caller to spell their name.

¢ 262

Recite

the spelled caller name.

FIG. 11A

|
I
]
|
|
|
|
:
246 |
|
|
i
]
|
|
|
]

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443

Page 10 of 26



U.S. Patent Jan. 14, 2003 Sheet 9 of 12 US 6,507,643 Bl

264

Is the caller's name
correct?

~ 266 v / 268
Load Caller-specific Voice

Files, if any; otherwise load

i generic voice files.

v

Load Generic Voice Files.

270
Update Message Header Data Structure.

272

Prompt the caller to state the subject of |~
their message.

Recognize the caller’s subject response. /274

!

Store the subject in the message header ~
data structure.

276

Apply the topic gister to the subject /278

response to estimate a general topic.

/280

Determine the confidence of the response, and when the confidence
exceeds a confidence threshold, load one or more specific vocabulary
files associated with the general topic from the vocabulary data
structure; otherwise, load one or more generic vocabulary files.

FIG. 11B

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 11 of 26



U.S. Patent Jan. 14, 2003 Sheet 10 of 12 US 6,507,643 Bl

f282

Prompt the caller to state a telephone number at which the recipient
can reach them.

/284

Recognize and generate caller-telephone-number text representing
the stated telephone number.

286

Replay the recognized stated telephone number to the caller.

288

s the stated telephone
number correct?

290

Prompt the caller to enter the telephone |~
number using the telephone touch-tone

\ 4

keypad.
\d
292
Play the entered telephone number to -
the caller.
294
S the entered telephone
number correct?
+ 296

Store the verified telephone numberin |~
the message header data structure.

FIG. 11C

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 12 of 26



U.S. Patent Jan. 14, 2003 Sheet 11 of 12 US 6,507,643 Bl

298

Prompt the caller to state a fime af or arange of |—
times during which the caller can be reached.

¢ ~ 300

Recognize the stated callback time or range of times, generate
callback-time text, and store the callback-time text in the message

header data structure.

® :
A 4 302

Prompt the caller to dictate their message. -

304

Record the message from the caller, and store as a voice -
message.

~ 306

Recognize and generate message text corresponding to the
message from the caller, and store the generated text as a text

308

Does the caller want 1o
verify the text message?

312

Does

message?

Play the voice message. K314

FIG. 11D

Palo Alto Networks - Exhibit 1007

Palo Alto Networks v. Taasera - IPR2023-00443
Page 13 of 26



U.S. Patent Jan. 14, 2003 Sheet 12 of 12 US 6,507,643 Bl

®

316

| Recite the stored text message to the caller. r

Okay to send the message?

v 322

Assemble and send the email
message to the subscriber.

Prompt the caller as to whether they want to edit, |~ 324
replace or discard their message.

328

Play and edit the
voice message.

A

Delete the voice message and text file for/334

the call.

FIG. 11E

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443

Page 14 of 26



US 6,507,643 B1

1

SPEECH RECOGNITION SYSTEM AND
METHOD FOR CONVERTING VOICE MAIL
MESSAGES TO ELECTRONIC MAIL
MESSAGES

The present invention relates generally to speech recog-
nition systems as applied to voice and electronic message
mailing, and particularly to a system and method for con-
verting speech to a text message suitable for sending as an

2

U.S. Pat. No. 4,996,707 to O’Malley et al. describes a
system that receives facsimiles, uses stored and text-to-
speech voice messages to notify remote recipients over the
telephone network about the availability of facsimiles, con-
verts facsimile images to characters, and uses text-to-speech
to convert those characters to spoken words. Another
system, disclosed in U.S. Pat. No. 5,634,084 to Malsheen et
al., uses text-to-speech to convert the text of electronic mail
messages to spoken words, so the messages can be accessed

e-mail message and for viewing on a text display device. 10 over the telephone network without the need for additional
devices.
BACKGROUND OF THE INVENTION In an information processing system disclosed in U.S. Pat.

Conventional voice mail systems, for example as dis- No. 5,479,491 to Garcia et al., speech recognition is used to
closed in U.S. Pat. No. 4,640,991, to Mathews et al., and mtf;rpret yerbal commanc.ls spoken by a caller to access
Internet-based voice mail systems, such as OneBox.com, 15 voice mail and other services.
combine telecommunications and computer technologies to Different media are advantageous in different circum-
enable callers to conveniently create and store voice mes- ~ Stances. Voice mail messages and voice output from fac-
sages for later receipt by recipients. When a caller calls an similes and electronic mail messages are convenient because
intended recipient who is a subscriber to such a system, and 20 telephones arc ubiquitous e.md inexpensive. Voice also con-
the recipient does not answer the telephone, the caller is veys personality and emotion.
transferred automatically to the voice mail system. The However, electronic mail messages can be advantageous.
voice mail system enables the caller to record a message for Compared to over-the-telephone voice mail, electronic mail
the subscriber in the caller’s own voice, which the voice avoids long distance telephone charges, and compared to
mail system stores in electronic, usually digital, form. Many 25 Internet-voice mail, much less data is transmitted and stored.
voice mail systems give the caller the opportunity to review, Furthermore, text messages can be displayed on simple,
then save, delete or replace the current message. When the inexpensive devices such as personal digital assistants,
recipient calls the voice mail system, the voice mail system mailstations, pagers, wireless phones and other Internet-
notifies the recipient of any stored messages, and enables the connected devices. In addition, electronic mail systems can
recipient to listen to the stored messages. Many voice mail . provide, at very low cost, a record of messages sent and
systems enable the recipient to replay, delete or archive received. Text messages can be searched easily for content
messages. whereas voice messages cannot be as easily searched. Text

Electronic mail systems, which typically operate on the messages can be read by deaf people and by people who
Internet and other computer networks, provide similar  have difficulty understanding the same language when spo-
functions, but applied to electronic text messages. To use an 35 Ken. Another advantage is that electronic mail systems
electronic mail system, a sender composes a text message, provide message directories that can be organized and
usually at a personal computer, computer terminal or ViSU?Hy scanr}ed, Whe.reas voice mai'l systems typically
“mailstation,” then requests the electronic mail system to  require subscribers to listen to sequential lists.
send the message to recipients at their electronic mail The accuracy of speech recognition software has
addresses. In addition to text, the message may include other 4 improved. Present (circa 2000) continuous speech recogni-
forms of information, such as graphics, digitized images and tion software offered by such vendors as Nuance, Philips and
voice recordings, either directly as part of the message or as SpeechWorks accurately recognize tens of thousands of
attachments. The sender’s system forwards the messages, words spoken over the telephone by most any caller, as long
with electronic mail addresses attached, to the recipients’ as the caller speaks about a specific topic such as trading
electronic mail systems. Recipients, who may be subscribers 45 stocks or ordering airline tickets. Furthermore, continuous
to the same electronic mail system or others, connect to the speech recognition software offered by such vendors as
electronic mail systems with personal computers, computer Dragon Systems, IBM, Lernout and Hauspie, and Philips
terminals, mailstations, personal digital assistants, wireless accurately recognizes dictations about topics as broad as
phones and other devices capable of viewing electronic mail business, healthcare and law. This software works best when
messages. The electronic mail system notifies the recipient 5y users have previously provided voice samples, and when the
of any stored messages, and enables the recipient to view, speech to be recognized is not distorted or mixed with noise.
delete or archive messages, forward messages to other The speech recognition software works with degradation for
recipients, or reply to the sender. anyone who speaks clearly, even over telephone networks.

Multimedia mail systems also provide similar functions, Therefore there is a need for a system and method that
but for both voice mail and electronic mail (see U.S. Pat. No. 55 uses speech recognition software to automatically convert
4,972,462 to Shibata), for both voice mail and facsimiles voice messages into text messages suitable for sending as
(see U.S. Pat. No. 5,483,580 to Brandman et al., U.S. Pat. e-mail messages and for viewing on a display devices. The
No. 5,675,507 to Bobo and U.S. Pat. No. 5,943,400 to Park), system and method should provide sufficient accuracy when
and for voice mail, electronic mail and facsimiles, for converting the voice messages, even when voice samples
example OneBox.com, eFax.com, jFax.com, respectively. 60 have not been provided.
Existing multimedia systems receive, process, store and
provide access to multiple media, but handle each medium SUMMARY OF THE INVENTION
separately. These multimedia systems provide recipients An audio message from a caller for a recipient is received.
with listings that include messages of all types, but do not An e-mail address for the recipient is determined. A text
convert one type of message to another. For example, the 65 message file is generated from the audio message from the

aforementioned multimedia systems do not convert voice
mail messages or facsimiles to text messages.

caller. The text message file is sent to the recipient at the
recipient’s e-mail address.
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3

In another embodiment, a voice-to-electronic mail com-
puter system allows a caller to dictate a message, stores the
dictated message as a voice message, and, while the caller is
dictating the message, uses continuous speech recognition to
convert the voice message to text. In one embodiment, the
speech recognition software refers to a data structure that
stores callers’ speech characteristics. In another
embodiment, the speech recognition software refers to a data
structure that stores specialized vocabularies. In yet another

4

FIG. 8 is a diagram showing the interaction of the
procedures and data of the voice-to-electronic mail system
in accordance with an embodiment of the present invention.

FIG. 9 depicts an exemplary e-mail address data structure
of FIGS. 3 and 8.

FIG. 10 depicts an exemplary message header data struc-
ture of FIGS. 3 and 8.

FIGS. 11A-11E are a detailed flowchart of a procedure for
acquiring verbal message descriptors and content from a

embodiment, at the caller’s option, the voice-to-electronic 10 . . .

mail system uses text-to-speech conversion to read the text caller, using spf:ech rccogmtlon software to.recogmze the
for verification. The caller may accept, replace, edit or verbal information, enabling the caller to verify and correct
discard the voice and text messages. Once accepted, the the recognized m'formapon, and creating and sendlr}g the
voice-to-electronic mail system uses the information stored resEltgr}t ek:a?iﬁlc m,all tme?satge mn acqcl)rdar:ce ;:V[lgls agl
about the message, namely, the caller’s name, subject, where 15 err:j (2); ment ol the voice-to-electrome matl system :
and when the caller can be reached, and the dictated text, to and 5.

create a conventional electronic mail message, which the DESCRIPTION OF THE PREFERRED

system forwards through use of an electronic mail system. In EMBODIMENTS

an alternate embodiment, the system also sends the caller’s . . .
voice message as an attachment to the electronic mail 20  Referring to FIG. 1, a network 20 includes the voice-to-

message to allow the recipient to also listen to the original
voice message. Using an ordinary electronic mail system
and a simple, text display device, the recipient can select
messages by sender and subject, and then display them. If

electronic mail system 30 of the present invention. A caller
uses a telephone 32 to call a recipient at another telephone
34 using a telephone network 36. In one embodiment, the
telephone network 38 is the public switched telephone

the recipient’s display device has audio capability, the 25 Detwork (PSTN). Alternately, the telephone network is a
recipient may also listen to the attached voice message to  Private network. If the recipient answers the telephone, the
verify the text and to hear the caller’s personality and cal.ler and the recipient speak dlrcc.:tly to one another, f‘nfi
emotion. voice-to-electronic mail system 30 is not used. If the recipi-
In this way, the present invention enables callers to dictate ‘:‘Il:t dc:jls ?otﬁeinswe_r the ::’all, the telep};one tnetw;gk %fl rotu tles
messages that recipients receive and read as text on simple 30 'h¢ €41 0 fhe TCCIPICOL'S VOICE Mal’ system 5. 1he leic-
text display devices. Recipients can organize and review phone network 36 provides call identification, including the
voice messages by such categories as sender, subject and called telephone nymbcr, to the~V01ce:-t0-electr0mc mail
time rather than being limited to reviewing the messages in system 30. The V01ce.—l.0—electr0n1.c mail system.30 deter-
sequential order by time of receipt. Recipients can also mines whether the recipient subscribes to the services of the
readily access information such as time of receipt, and 35 voice-to-clectronic mail system 30. If not, the voice-to-
telephone numbers at which the recipient can reach the electronic mail system 30 switches the call to a voice mail
message senders. Because the voice messages are in text system ;8‘ If‘ the called party st}bscnbes fo the voice-to-
form, the voice messages can be searched for particular electronic rr}all system 30, the voice-to-electronic mail sys-
content. A record of voice and text messages created through tem 30 receives a voice message from the caller, converts the
use of an automated message service is provided, by sender, 40 VO1¢¢ MESSAEE to a text message, and sends the text message,
subject and time. In one embodiment, by sending text as an eleclrf)mc rpall (e-mail) message, to.the recipient via
messages, rather than voice messages, the present invention the electronic “{“‘ﬂ system 40. The electronic mail system 40
reduces the amount of data that is transmitted and stored. send§ the e-mail message oyer the p'acket—basejd network 42
for display on the recipient’s text display device 44. In one
BRIEF DESCRIPTION OF THE DRAWINGS 45 embodiment, the recipient’s text display device 44 is con-
Additional objects and features of the invention will be nected to a packel—based network 42, such as the Internet: In
more readily apparent from the following detailed descrip- an altternattc en;(bodnﬁent, ﬂic pzicket-basted nle;twork Q2isa

tion and appended claims when taken in conjunction with privale Network, such as a local arca Nework.
the drawings, in which: In another embodiment, to receive the e-mail messages,
FIG. 1 is a diagram of a network that includes the 50 the electronic mail system 40 connects to the recipient’s text
voice-to-electronic mail system of the present invention. dlspla)i dfglcc 4.4, Vlﬁ tl:e Itecll.ep lionc dne}woal; 36. Ft())r
. . . example, the recipient’s text display device may be
FIG. 2 is a flowchart showing the general operation of the P 4 with 1p11 h kl) play d the ol 1y i1
voice-to-electronic mail system of FIG. 1 in accordance with assoclated with a telephone number, and the e'ectronic mai
bodiment of th ti t'. system 40 calls that telephone number to send the text

an embodiment of the present invention. ss message to the recipient.

FIG. 3 is a block diagram of an embodiment of a computer
system implementing the voice-to-electronic mail system of
the present invention.

FIG. 4 is a flowchart of the operation of the voice-to-
electronic mail system of FIG. 3.

Referring also to FIG. 2, a method of sending voice-to-
electronic mail messages in accordance with an embodiment
of the present invention is shown. In step 52, the voice-to-
electronic mail system 30 receives a spoken message from

60 a caller for a recipient having a recipient telephone number.

FIG. 5 is a flowchart of the operation of the voice-to-  The voice-to-electronic mail system 30 receives the audio
electronic mail system of FIG. 3 in accordance with an message when the caller speaks. In step 54, the voice-to-
alternate embodiment of the present invention. electronic mail system 30 determines an e-mail address for
FIG. 6 is an exemplary format of an e-mail message on a the recipient in accordance with the recipient’s telephone
recipient’s display that was sent by the voice-to-electronic 65 number. In step 56, the voice-to-electronic mail system 30

mail system of FIGS. 1 and 3.
FIG. 7 is an exemplary populated display of FIG. 6.

stores the spoken message in an audio message file. In step
58, the voice-to-electronic mail system 30 generates a text

Palo Alto Networks - Exhibit 1007
Palo Alto Networks v. Taasera - IPR2023-00443
Page 16 of 26



US 6,507,643 B1

5

message file from the audio message from the caller. In one
embodiment, steps 56 and 58 are performed concurrently. In
step 60, the voice-to-electronic mail system 30 sends the text
message file to the recipient at the recipient’s e-mail address.

6
will be discussed in further detail below with reference
to FIG. 9; the e-mail address data structure 114 lists
telephone numbers, names and electronic mail
addresses for call recipients who wish to receive text

Referring to FIG. 3, a computer system 70 implements the 5 messages corresponding to voice messages;
voice-to-electronic mail system 30 (FIG. 1) in accordance a speech recognition procedure 116 that receives audio
with an embodiment of the present invention. The voice-to- speech, identifies the audio speech and generates a text
electronic mail system 30 automatically converts a spoken file 118 corresponding to the identified audio speech;
message to a text message which is e-mailed to a recipient. the text file is stored in a message content storage 120;
The computer system 70 generates a text message ﬁle from 10 4 yoice file data structure 122, accessed by the speech
a caller’s voice message. The computer system 70 includes: recognition procedure 116, that stores caller-specific

a data processor (CPU) 72; voice files 124 that describes vocal characteristics of

a user interface 74, including a display 76, and one or frequent callers to help recognize their speech; the

more input devices, such as a mouse 78 and a keyboard voice file data structure 122 also stores a generic voice
80; 15 file 126 that is used when a caller does not have a

a memory 82, which may include random access memory caller-specific description; reference to caller-specific

as well as disk storage and other storage media; voice files 124 enab}cs the speecl} recognition proce-

a disk controller 84 and disk drive 86 for retrieving dure 116 to recognize speech with greater accuracy

information from and storing information to the disk , than using generic voice files 126;
drive 86; the information includes procedures and data; a topic gister procedure 128 to estimate the general topic

a voice mail system interface (VM I/F) 88 to transfer a of a subject using keyword searches and predefined

call to the voice mail system; rules;

a telephone network (TN) interface 90 to receive a call a vocabulary data structure 130, accessed by the speech

from a caller; 25 recognition procedure 116, that provides lists of words,

a network interface card (NIC) 92 that provides a packet- word pronunciations and statistical informatiqn about

based interface for connecting to a remote server via a wor.d usage, the Vocabul.ary data strL}cture 1,30 mclud.es

packet switched network such as the Internet; and toplq-spemﬁc Vocabl.llarles for spec_1ﬁc topics; a topic-

. . specific vocabulary is a set of topic-specific files 132

one or more buses 96 for interconnecting the aforemen- that include a list of words. word pronunciations and
tioned elements of the computer system 70. 30 e . ’ P .

. statistical information about word usage for a specific

The memory 82 stores data structures and different topic; the vocabulary data structure 130 also stores
programs, sometimes herein called procedures. The pro- PIc bul }f]ll 133 that d wh
grams and procedures of the computer system 70 include gene%c 1V oca E ay tbes d t'?i (; fe used when a
instructions that are executed by the system’s processor 72. Spectiic fopie has not been icenitieds X
In a typical implementation, the memory 82 includes: 35  amessage he'ader data slru(‘jture 134 that stores the. caller’s

. . name, subject and e-mail address of the recipient;
an operating system 98 that includes procedures for . .
handling various basic system services and for per- a 1§X1-to-speech procedure 136 that recites text; in par-
forming hardware dependent tasks; the operating sys- ticular the text-to-speech procedure 136 recites the
tem 98 may include a set of user interface procedures 0 contents of the text file 118;
for handling input received from the user interface 74 e-mail message storage 138 that stores e-mail messages
and displaying the output to the user on the disp]ay 76; 140 sent by the voiceto-electronic mail system 30 of the

a voice/text switch procedure 102 that determines whether present invention;

a recipient is subscriber to the voice-to-electronic mail a voice verification procedure 142 to verify the identity of
system 30 (FIG. 1); if the recipient is not a subscriber, ¢ callers and attach verification notices to the electronic
the voice/text switch procedure 102 switches the call to mail messages that are sent;

the voice mail system 38 (FIG.1); if the recipient is a a syntax-by-rule speech recognition procedure 144 to
subscriber, the voice/text switch procedure 102 does recognize predefined known categories of speech such
not switch the call and the voice-to-electronic mail as telephone numbers and times; and

system 30 (FIG. 1) will further process the call; 50  an editor 148 that allows a caller to edit both the voice

a dialog manager 104 that supervises the overall operation messages 110 and text files 118.

of the voice-to-electronic mail system in accordance FIG. 4 is a flowchart providing an overview of the
with an embodiment of the present invention; the  operation of the computer system 70 (FIG. 3) implementing
dialog manager 104 also conducts an interchange of the voice-to-electronic mail system 30 of FIG. 1. Referring
prompts and responses with the caller to process the 55 o both FIGS. 3 and 4, in step 152, after the system 70
call; in addition, the dialog manager 104 stores audible receives a call as described above with respect to FIGS. 1
signals, including spoken words, in a digitized audio and 2, the dialog manager 104 updates the message header
format in a voice message 110 in the voice message data structure 134 with the caller’s name, the subject of the
storage 112; the dialog manager 104 is a software message, a telephone number at which the caller can be
module having instructions for performing at least a ¢y reached, and a time or range of times when the caller can be
subset of the steps shown in FIGS. 2.4, 5, and reached. Each of these items may be dictated by the caller
11A-11E; in response to voice prompts by the system, converted from

a touch tone detector procedure 106 that identifies touch speech to text by the speech recognition procedure 116, and

tone codes received from the telephone network inter-  then stored in the message header data structure. Alternately,
face 90; 65 caller ID information associated with the received call may,

an e-mail address data structure 114 that stores recipient
telephone numbers, names and e-mail addresses and

when available, be used to determine the name and tele-
phone number of the caller. In yet another embodiment, the
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caller’s telephone number and the time at which the caller
can be reached may be entered by the caller, in response to
prompts, using the DTMF keys of the caller’s telephone.

In step 154, the dialog manager 104 records and stores the
message from the caller in a digitized voice message file 110
in the voice message storage 112. In step 156, the dialog
manager 104 invokes the speech recognition procedure 116
to generate the text message of the text file 118 from the
caller’s message. Preferably, the speech recognition proce-
dure 116 converts the voice message into text as the caller
is speaking. In an alternate embodiment, the speech recog-
nition procedure 116 generates text from the stored voice
message 1 10 in the voice message storage 1 12. In step 158,
the dialog manager 104 assembles the message header data
structure 134 and text file 118 into an e-mail message 114,
stores the e-mail message 140 in the e-mail message storage
138, and sends the e-mail message 140 to the recipient.

Referring to FIG. 5, in an alternate embodiment, the
voice-to-clectronic mail system 30 (FIG. 1) also sends the
voice message to the subscriber so that the subscriber may
hear the tone and emotion of the caller’s voice, if desired.
FIG. 5 is the same as FIG. 4 except for step 160. Referring
also to FIG. 3, after performing steps 152,154 and 156, in
step 160, the dialog manager 104 assembles the message
header data structure 134, text file 118 and voice message
110 into the e-mail message 140 and sends the e-mail
message 140 to the subscriber. In particular, the dialog
manager 104 includes the voice message 110 as an attach-
ment to the e-mail message 140.

FIG. 6 is an exemplary format of a display 170 of an
e-mail message on a recipient’s display that was sent by the
voice-to-electronic mail system of the present invention.
The message is addressed To Recipient’s Email Address,
about the Subject Callers Subject and From Caller’s Name.
A “To” field 172 displays the recipient’s e-mail address. A
“Subject” field 174 displays the subject of the e-mail mes-
sage. A “From”field 176 displays the name of the caller. The
dialog manager 104 populates the “To,” “Subject,” and
“From” fields, 172,174 and 176, respectively, by retrieving
the respective data from the message header data structure
134 (FIG. 3) for that call.

A“message” field 178 displays the text message from the
caller. The dialog manager 104 (FIG. 3) automatically
generates the first sentence of the message which appears as
follows: “Caller’s Name can be reached at Caller’s Callback
Telephone Number, Caller’s Available Times. ” At least a
portion of the text message stored in the text file 118 follows
the first sentence. An “attachment” checkbox 180 informs
the recipient that the voice message 110 (FIG. 3) is attached,
as an optional attachment, to the e-mail message 140 (FIG.
3). The recipient can play the attached voice message 110
(FIG. 3) at their convenience.

FIG. 7 shows the display of FIG. 6 with populated text.
The “To,” “Subject,” and “From” fields 182, 184 and 186,
respectively have been populated with specific text. The
“message” field 188 displays the text message from the
caller. An “x” in the “attachment” checkbox 190 indicates
that the voice message 110 corresponding to at least a
portion of the generated text has been included as an
attachment.

FIG. 8 shows the relationship among procedures and data
in accordance with an embodiment of the voice-to-electronic
mail system 30 of the present invention. The voice/text
switch procedure 102 receives a call. The call includes
additional information such as the recipient’s telephone
number, and the caller’s telephone number.

Referring to FIG. 9, the electronic mail address data
structure 114 stores telephone numbers, names and elec-
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tronic mail addresses, 202, 204, 206, respectively, for call
recipients who wish to receive text messages corresponding
to voice messages.

Referring back to FIG. 8, the voice/text switch procedure
102 answers the call and searches for the recipient’s tele-
phone number in the electronic mail address data structure
114. If the voice/text switch procedure 102 does not find the
recipient’s telephone number in the electronic mail address
data structure 114, the voice/text switch procedure 102
switches the call directly to the voice mail system 38 (FIG.
1), and the voice-to-electronic mail system 30 does no
additional processing of the call. If the recipient’s telephone
number is listed in the electronic mail address data structure
114, the voice/text switch procedure 102 retrieves the recipi-
ent’s name and electronic mail address from the electronic
mail address data structure 114 and stores that information
together with a call identification number in the message
header data structure 134.

The dialog manager 104 next determines whether the
caller wants to send a text message to the recipient by
playing a message or prompt, such as “do you want to send
a text message?” The dialog manager 104 accepts verbal and
touch tone responses to the prompt. When the caller
responds verbally, the dialog manager 104 uses the speech
recognition procedure 116 to interpret the caller’s response.
‘When the caller responds by pressing a key on the telephone
touch tone keypad, the dialog manager 104 uses the touch
tone detector procedure 106 to interpret the response. If the
caller’s response indicates that the caller does not want to
send a text message, the dialog manager 104 causes the
voice/text switch procedure 102 to switch the call to the
voice mail system 38 (FIG. 1). The voice-to-electronic mail
system 30 performs no further processing of the call, ter-
minates the interchange with the caller and becomes avail-
able for another call.

If the caller’s response indicates that the caller wants to
send a text message, the dialog manager 104 asks the caller
to state their name, and uses the speech recognition proce-
dure 116 to interpret the response to generate caller-name
text corresponding to the caller’s stated name. The dialog
manager 104 stores the caller-name text in the message
header data structure 134.

The dialog manager 104 causes the speech recognition
procedure 116 to load voice files specific to this caller, if any,
based on the caller’s name. The caller-specific voice files
describe how the caller speaks, and may have been stored in
the voice file data structure 122. Using caller-specific voice
files enables the speech recognition procedure 116 to rec-
ognize speech with greater accuracy than when using
generic voice files. If the speech recognition procedure 116
finds the caller’s name in the voice file data structure 122,
the speech recognition procedure 116 loads the caller’s
caller-specific voice files. If the speech recognition proce-
dure 116 does not find the caller’s name in the voice file data
structure 122, the speech recognition procedure 116 contin-
ues to use generic voice files that describe how a typical
person speaks. For the remainder of the call, the speech
recognition procedure 1 16 refers to the loaded voice files.

The dialog manager 104 next asks the caller for the
subject of the message, and invokes the speech recognition
procedure 116 to recognize the caller’s response and gen-
erate text corresponding to the caller’s subject. The dialog
manager 104 stores the caller’s subject in the message
header data structure 134. Based on the caller’s subject, the
dialog manager 104 estimates a topic for the message. The
estimated topic is used to select appropriate topic-specific
vocabulary files, stored in the vocabulary data structure 130,
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to increase the accuracy of recognizing the text of the
subsequent message. For example, if the subject is “set up
meeting,” the general topic may be “business,” and if the
subject is “patient consultation” the general topic may be
“healthcare.” If the dialog manager 104 estimates the gen-
eral topic with a sufficiently high confidence level, the dialog
manager 104 commands the speech recognition procedure
116 to load the specialized vocabulary for that topic. The
specialized vocabulary is a set of data files that include a list
of words, word pronunciations and statistical information
about word usage, all specific to a topic. Reference to an
appropriate specialized vocabulary enables the speech rec-
ognition procedure 116 to recognize speech with greater
accuracy than when using a general vocabulary. The speech
recognition procedure 116 searches the vocabulary data
structure 130 for the requested specialized vocabulary, then
loads and uses the corresponding files, if any are found. If
the dialog manager 104 does not request a specialized
vocabulary, or if the requested specialized vocabulary can-
not be found in the vocabulary data structure 130, the speech
recognition procedure 116 uses a general vocabulary such as
general English.

To acquire the remainder of the information needed for
the message header, the dialog manager 104 asks the caller
for a callback telephone number and the time or range of
times when the caller can be reached. The dialog manager
104 uses the speech recognition procedure 116 to generate
text corresponding to the caller’s response, and stores the
text in the message header data structure 134.

In an alternate embodiment, the dialog manager 104 does
not ask the caller whether the caller wants to send a text
message. Instead, this determination is either made on a
global basis, for instance where all subscribers of the service
are to always receive text messages corresponding to the
voice messages left by all callers, or based on subscriber
specific information, such as subscriber profile information
indicating times of the day or week at which voice mail
messages are to be converted into text and sent to him/her as
e-mail messages.

Referring also to FIG. 10, the message header data
structure 134 stores the header information for the electronic
mail messages. Each column 212 of the message header data
structure 134 corresponds to a call identified by the caller’s
telephone number which is provided by the telephone net-
work 36 in a call identification number (Call ID) 214.
Typically the call identification number is a combination of
the time and date of the call and the caller’s telephone
number. For example, for a call made from telephone
number 408-555-1212 on Oct. 7, 2001 at 3:23 PM, the call
identification number appears as follows: 1523
10072001__4085551212. When the caller’s telephone num-
ber is not provided, the dialog manager 104 (FIG. 3) uses a
random number as the caller’s telephone number.

For each call identification 214, the message header data
structure 134 stores a message sent field 216, a recipient’s
name field 218, a recipient’s e-mail address field 220, a
caller’s name field 222, a caller’s subject field 224, a caller’s
callback telephone number field 226 and a caller’s available
times field 228.

The message sent field 216 indicates whether an e-mail
message associated with the the call identifier was sent. The
recipient’s name field 218 stores the recipient name 204 that
was retrieved from the e-mail address data structure 114
(FIG. 9). The recipient’s e-mail address field 220 stores the
recipient’s e-mail address 206 that was retrieved from the
e-mail address data structure 114 (FIG. 9). The caller’s name
field 222 stores the text of the stated name of the caller. The
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caller’s subject field 224 stores the text of the stated subject.
The caller’s callback telephone number field 226 stores the
stated callback telephone number. The caller’s available
times field 228 stores the stated times that the caller is
available.

The dialog manager 120 retrieves the recipient’s name
204 and e-mail address 206 from the electronic mail address
data structure 114. The caller’s name, caller’s subject, call-
er’s callback telephone number and caller’s available times,
222, 224, 226, 228, respectively, are populated from the
information provided to the dialog manager 104 in response
to a series of prompts. Initially, the “message sent” field 216
is populated with a value of “N” for No. If the caller
completes the message and approves sending the message,
the dialog manager 104 populates the “message sent” field
216 with a “Y” for Yes. Data remains in the message header
data structure 134 until removed through use of a utility
program.

The dialog manager 104 asks the caller to dictate the
message. As the caller dictates the message, corresponding
digitized audio data is stored as a voice message 110 in a file
in the voice message storage 112. The call identification
number is stored together with the voice message 110.
Concurrently with the caller’s dictation, the speech recog-
nition procedure 116 converts the caller’s speech into text
and stores the resultant text message together with the call
identification number in a text file 118 in the message
content storage 120.

When the dictation is complete, the dialog manager 104
asks whether the caller wants to review the text message. If
the caller responds affirmatively and wants to review the text
message, the dialog manager 104 invokes the text-to-speech
conversion procedure 136 to recite the text message to the
caller. The dialog manager 104 then asks whether the caller
wants to send, edit, replace or discard the text message. If the
caller wants to discard the message, the dialog manager 104
terminates the call. If the caller wants to replace the
message, the dialog manager 104 asks the caller to dictate
the message again. If the caller wants to edit the message,
the dialog manager 104 enables the caller to play the voice
message under control of the telephone keypad and to
verbally replace words. After the caller edits or replaces the
voice message, the dialog manager 104 replaces the voice
message in voice message storage 1 12 with the modified or
new message, using the speech recognition procedure 1 16
to convert newly dictated portions of the voice message into
text. The dialog manager 104 then replaces the text message
in message content storage 120 with the new message, and
again asks whether the caller wants to send, edit, replace or
discard the text message.

When the caller indicates that the text message is ready to
send, the dialog manager 104 assembles and sends the
electronic mail message. To assemble the electronic mail
message, the dialog manager 104 retrieves the message
header information and part of the message from message
header data structure 134, and retrieves the remainder of the
message from the message content storage 120. As
described above, at the caller’s option or on any other
appropriate basis, the dialog manager 104 includes the voice
message as a file attachment to the electronic mail message.
The complete electronic mail message, with a reference to
the voice message attachment, if any, is stored temporarily
in the electronic mail message storage 138.

To send the electronic mail message, the dialog manager
104 provides the electronic ail system 40 with the electronic
mail message contents stored in the electronic mail message
storage 138, and commands the electronic mail system 40 to
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send the message. The dialog manager 104 then changes the
message sent field 216 (FIG. 10) in the message header data
structure 134 to “Y” to indicate that the message was sent.
Finally, the dialog manager 104 terminates the interchange
with the caller, and becomes available for the next call.

In a preferred embodiment, the voice-to-electronic mail
system 70 uses a multi-tasking operating system that enables
the system to simultaneously handle multiple incoming
calls.

In an alternate embodiment, some of the message header
fields described above are either not use, or are optional. For
instance, the caller’s available times 228 may not be pro-
vided in some embodiments.

FIGS. 11A-11E describe the operation of the voice-to-
electronic mail system 30 (FIGS. 1, 3 and 8) in further detail
showing the dialog between the caller and the voice-to-
electronic mail system. FIGS. 11A-11E will be described
with reference to FIG. 3. A dashed box 240 indicates that the
enclosed steps are performed by the voice/text switch pro-
cedure 102. In step 242, the voice/text switch procedure 102
receives an incoming telephone call from a caller to a called
telephone number for a recipient, the call includes a unique
call identification number. In step 244, the voice/text switch
procedure 102 determines whether the called telephone
number is associated with an electronic mail address. The
voice/text switch procedure 102 searches the electronic mail
address data structure 114 (FIG. 9) to retrieve an electronic
mail address associated with the called telephone number.
The voice/text switch procedure 102 also retrieves the
associated recipient’s name from the electronic mail address
data structure 114 (FIG. 9). If the voice/text switch proce-
dure 102 does not find a corresponding electronic mail
address for the called telephone number, in step 246, the
voice/text switch procedure 102 switches the call to the
voice mail system 38 (FIG. 1). If the voice/text switch
procedure 102 finds an electronic mail address for the called
telephone number, in step 248, the voice/text switch proce-
dure 102 stores the associated e-mail address, together with
the recipient’s name and the call identification number in the
message header data structure 134 (FIG. 10). The voice/text
switch procedure 102 then passes the call to the dialog
manager 104.

The dialog manager 104 conducts a question-and-answer
interchange with the caller in a series of prompts and
responses. The dialog manager 104 verbally asks the caller
questions such as “What is your name?” and makes requests
of the caller such as “Please spell your name.” The dialog
manager’s speech is produced using the text-to-speech con-
version procedure 136, which speaks many types of words
including the caller’s name and the subject of the caller’s
message. Alternately, to prompt the caller, predefined state-
ments and portions of statements can be “spoken” from
stored digitized speech. In one embodiment, the caller
responds to questions verbally. The caller may respond using
words or by spelling the response. For example, the caller
may state “Tom Jones™ or the caller may spell his name by
saying the letters: “T” “O” “M.” The dialog manager 104
invokes the speech recognition procedure 116 to recognize
the caller’s response and converts the caller’s verbal state-
ment to text for the dialog manager 104 to process.
Alternately, the caller may respond by pressing keys on the
telephone keypad. For example, depending on predefined
conventions, the caller may press 1 for Yes and 2 for No. To
spell a name, the caller may press 8, then 1. The “1”
represents that the first letter on key 8, a “T” should be used.
When the touch tone keypad is used, the dialog manager 104
invokes the touch tone detector procedure 106 to detect and
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identify the pressed keys. The dialog manager 104 refers to
predefined rules to interpret the meaning of the sequence of
key presses.

At step 250, the dialog manager 104 asks whether the
caller wants to send text mail to the recipient. If the caller
does not want to send text mail to the recipient, in step 246,
the dialog manager 104 causes the voice/text switch proce-
dure 102 to switch the call to the voice mail system 38 (FIG.
1).

Determining the Caller’s Name

If the caller wants to send text mail to the recipient, the
dialog manager 104 proceeds through a sequence of queries
to correctly identify the caller’s name. In step 252, the dialog
manager 104 asks the caller to state their name. In step 254,
the dialog manager 104 invokes the speech recognition
procedure 116 to recognize and generate caller-name text
corresponding to the spoken name. In one embodiment,
steps 252 and 254 are performed concurrently. In steps
256-264, the dialog manager 104 verifies the results of the
speech recognition procedure 116. In step 256, the dialog
manager 104 invokes the text-to-speech procedure 136 to
recite the caller-name text to the caller. In step 258, the
dialog manager 104 asks whether the recited caller name is
correct.

If the recited caller name is not correct, in step 260, the
dialog manager 104 prompts the caller to spell their name.
In step 262, the dialog manager 104 invokes the text-to-
speech procedure 136 to recite the letters of the spelled name
to the caller. In step 264, to verify the spelling of the caller’s
name, the dialog manager 104 asks whether the spelling of
the name is correct. If the spelling of the caller’s name is not
correct, in step 266, the dialog manager 104 causes the
speech recognition procedure 116 to load the generic voice
files 126, and proceeds to step 270.

When steps 258 or 264 determine that the caller’s name
is correct, the dialog manager 104 causes the speech recog-
nition procedure 116 to load caller-specific voice files 24 in
the voice file data structure 172 that are specific to that caller
name, if any, otherwise the speech recognition program 116
loads the generic voice files 126.

In step 270, the dialog manager 104 updates the caller
name field 222 of the message header data structure 134 with
the caller’s name.

Determining the Subject

In steps 272-276, the dialog manager 104 updates the
caller’s subject field 224 of the message header data struc-
ture 134. In step 272, the dialog manager 104 prompts the
caller to state the subject of the message. In step 274, the
dialog manager 104 invokes the speech recognition proce-
dure 116 to generate subject-text corresponding to the stated
subject. The speech recognition procedure 116 generates the
subject-text as the caller is stating the subject. Instep 276, the
dialog manager 104 stores the subject-text in the caller’s
subject field 224 of the message header data structure 134.

Selecting Topic-Specific Vocabulary Files

In the next sequence of steps 278-280, to improve the
accuracy of the speech recognition of the subsequent
message, topic-specific vocabulary files 132, may be
selected based on the subject-text. The dialog manager 104
invokes the topic gister procedure 128 to estimate the
general topic of the subject-text. For example, words such as
“budget,” “meeting” and “sales” are associated with a gen-
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eral topic called “general business.” The topic gister proce-
dure 128 provides a confidence value that represents a
measure of confidence of the estimate of the general topic.
When the confidence value exceeds a predefined confidence
threshold,the topic g gister procedure 128 causes the speech
recognition procedure 116 to load topic-specific vocabulary
files 132 for the general topic from vocabulary data structure
130.

The use of topic-specific vocabulary files is an optional
feature of the present invention that may not be included in
some embodiments.

Determining the Caller’s Telephone Number

In steps 282-296, the dialog manager 104 determines the
caller’s call-back telephone number. In step 282, the dialog
manager 104 asks the caller to state a telephone number at
which the caller can be reached. In step 284, the dialog
manager 104 invokes the speech recognition procedure 116
to recognize and generate caller-telephone-number text rep-
resenting the stated telephone number. In step 286, the
dialog manager 104 invokes the text-to-speech procedure
136 to recite the caller-telephone-number text to the caller.
In step 288, the dialog manager 104 asks the caller whether
the recited telephone number is correct. If the caller indi-
cates that the telephone number is correct, the dialog man-
ager 104 proceeds to step 296 which will be described
below. If the recited telephone number is not correct, the
dialog manager 104 allows the user to correct the telephone
number using the touch tone keypad. In step 290, the dialog
manager 104 prompts the caller to enter the telephone
number using the telephone touch tone keypad. The touch
tone detector procedure 108 identifies the tones and gener-
ates caller-telephone number text representing the telephone
number. In step 292, the dialog manager 104 invokes the
text-to-speech procedure 136 to recite the caller-telephone-
number text to the caller. In step 294, the dialog manager
104 the asks the caller whether the recited telephone number
is correct. If the caller indicates that the recited telephone
number is correct, the dialog manager 104 proceeds to step
298 which will be described below. If the caller indicates
that the recited telephone number is not correct, steps
290-204 are repeated.

In an alternate embodiment, the caller corrects the tele-
phone number verbally, rather than using the touch tone
keypad. The dialog manager 104 asks the user to re-state the
telephone number and invokes the speech recognition pro-
cedure 116 to generate text corresponding to the telephone
number.

In step 296, the dialog manager 104 stores the verified
telephone number in the caller’s callback telephone number
field 226 of the message header data structure 134.

Determining When the Caller Can Be Reached

In step 298, the dialog manager 104 prompts the caller to
state a time or a range of times during which the caller can
be reached at the stated telephone number. In step 300, the
dialog manager 104 invokes the speech recognition proce-
dure 116 to generate callback-time text from the caller’s
response, and stores the callback-time text in the caller’s
callback telephone number field 226 (FIG. 10) of the mes-
sage header data structure 134. Exemplary responses include
“all,” “any,” “evenings,” “1 p.m.” and “11 am. to 4 p.m.”

The Caller’s Message

After gathering the message header data in the message
header data structure 134, in step 302, the dialog manager
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104 prompts the caller to dictate the message. In step 304,
the dialog manager 104 records the caller’s speech as a
digitized voice message in a voice message file 110 in the
voice message storage 112 while the caller is speaking.

Concurrently with recording the caller’s message in step
304, in step 306, the dialog manager 104,invokes the speech
recognition procedure 116 to recognize the caller’s speech as
the caller dictates their message. The speech recognition
procedure 116 generates message text which is stored in the
message text file 118 in the message content storage 118.

In step 308, to allow the caller to verify the message text,
the dialog manager 104 plays a prompt asking whether the
caller wants to verify the text message 118. If not, in step
312, the dialog manager 104 asks whether the caller wants
to play the voice message 110. If so, in step 314, the dialog
manager 104 plays the voice message; and, if not, the dialog
manager 104 proceeds to step 318.

If the caller’s response in step 308 indicates that the caller
wants to verify the text message, in step 316, the dialog
manager 104 invokes the text-to-speech procedure 136 to
recite the message text to the caller.

Sending the Message

In step 318, the dialog manager 104 asks whether the
caller wants to send the message. In step 322, when the
caller approves sending the electronic mail message, the
dialog manager 104 assembles the e-mail message using the
contents of the message header data structure 134, the
message text file 120 in the message content storage 120
and, when requested or otherwise appropriate, the voice
message file 110 in the voice message storage 112. The
dialog manager 104 then invokes the electronic mail system
40 (FIG. 1), and commands the electronic mail system 40
(FIG. 1) to send the e-mail message.

If, in step 318, the caller does not want to send the
message, the caller may discard, replace or edit the message.
In step 324, the dialog manager 104 prompts the caller as to
whether the caller wants to edit, replace or discard the
message. The dialog manager 104 invokes the speech rec-
ognition procedure 116 to determine the caller’s response.

In step 326, if the dialog manager determines that the
caller wants to edit the message, in step 328, the dialog
manager 104 invokes the editor 148. The editor 148 allows
the caller to play and edit the voice message file 110 stored
in the voice message storage 112. The dialog manager 104
plays the voice message under the caller’s control and
enables the caller to replace words. While the voice message
plays, the caller may press keys on the telephone keypad to
stop the message, jump forward or backward in the message,
or continue playing the message, similar to controlling an
audio tape player. The caller may also replace the last N
words of a message, specifying the number of words, N, by
pressing one or more touch tone keys. The caller dictates
replacement words, which are recognized and converted to
text by the speech recognition procedure 116. Editing cre-
ates a modified voice message 110 and a modified text
message 118, which are stored in the voice message storage
112 and message content storage 120, respectively. When
editing is complete, the dialog manager 104 proceeds to step
318 to allow the caller to verify the modified text message,
play the modified voice message, and send the resulting
electronic mail message 140 to the recipient.

In step 330, if the caller chooses to replace the message,
the dialog manager 104 proceeds to step 302 to allow the
caller to dictate the message again.

In step 332, if the caller chooses to discard the message,
the dialog manager 104 completes and terminates the dialog
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with the caller, and the text file 118 and voice message 110
for the call are deleted.

Alternate Embodiments

16

man Brown.” The dialog manager replies: “I do not under-
stand. Please say yes or no.” The automatic calling machine
states: “Calling to ask for your support.” The dialog manager
replies: “On your telephone keypad, press 1 for yes or 2 for
no.” The automatic calling machine states: “in the upcoming

In one alternate embodiment, the electronic mail mes- 5 Suv e .
sages are assembled and sent with header information simi- election.” Since the c aller has not respor.lde.dfppropnately to
lar to that described, and with attached voice messages 110, the Jprompts, the ,(,1 ialog manager replies: “Thank you for
but with little or no message body text. For instance, only the calling. Goodbye.” and terminates the call
8 y > only . .
. . In another example, the voice-to-text system receives a
automatically generated first sentence of the message field is - : .
. . call from a recalcitrant caller. The dialog manager states:
sent without the text from the message text file 118. This 10 “D : e 1 03
. . . o T . o you want to send text mail to Mary Smith?” The caller
embodlment effectively 'adds 1§1entlfy1ng 1nfqrrnat10n to replies: “Hi, Mary. This is Tom.” The dialog manger replies:
voice messages and prov@es Volce messages Wlt,h mgny~of “I do not understand. Please say yes or no.” The caller
the advantages of electronic mail messages. The identifying  replies: “I don’t understand you eithér.” The dialog manager
information enables recipients to group, order and review states: “On your telephone keypad, press 1 for yes, or 2 for
their voice messages by such identifiers as sender, subject 15 no ” The caller replies: “Who are you?” Since the caller
and time, in addition to sequential order based on time of failed to respond appropriately to any of the prompts the
receipt. dialog manager says: “Thank you for calling. Goodbye.” and
In another alternate embodiment, the dialog manager 104 ~ terminates the call.
invokes a voice verification procedure 142 to verify the In another alternate embodiment, the caller provides the
iden[ify of callers (e.g,, by comparing voice characteristics 20 rCCipiCH[’S e-mail addrcss, and the system does not retrieve
of the caller with previously stored voice characteristics of Ihe. e.—mail address from the datgbase by looking up the
a predetermined caller known to have the identity claimed ~ recipient’s telephone number. This enables the system to
by the caller) and attach verification notices to the electronic work without receiving the telephone number from the
mail messages sent to the recipient. As a result, recipients are tek{phone nctwoyk, Or requiring that al.l recipients be ,Sub'
provided with increased certainty as to the identity of the 25 scribers. To provide the recipient’s e-mail addyess, the dialog
message senders, and helps to identify imposters. manager prompts the galler o state th% e-mall. address. The
. S . . . caller responds by stating the recipient’s e-mail address and
In the foregoing description, t,hff VOl(.:C-tO.-C.ICCtIOHIC mail the speech recognition engine generates corresponding text.
system 30 (FIG. 1) of the recipient is distinct from the  Eor example, the caller may state: “M Smith at e-mail dot
electronic mail system 40 (FIG. 1)~t0 which the lnvention 1s 30 com.” If the speech recognition engine does not recognize
connected. In an alternate embodiment, the voice-to elec- the response, the dialog manager will prompt the caller to
tronic mail system 30 also includes an electronic mail Vocally Speu the recipien[’s e-mail address. When the Speech
procedure 144 that performs the functions of the electronic recogni[ion engine does does recognize the speﬂed e-mail
mail system 30 (FIG. 1). address, the dialog manager prompts the caller to spell the
In yet another alternate embodiment, at least two different . e-mail address using the touch tone keypad.
speech recognition procedures are used. A syntax-by-rule In another embodiment, the present invention is imple-
speech recognition procedure 146 recognizes the caller’s mented as a computer program product that includes a
telephone number and available times. In this embodiment, computer program mechanism embedded in a computer
the speech recognition procedure 116 is a statistical syntax readable storage medium. For instance, the computer pro-
speech recognition procedure and is used to recognize the ,, gram product includes at least a subset of the procedures and
text of the message subject and message body. In another data structures shown in FIG. 3 as program modules. These
alternate embodiment, the dialog manager 104 invokes the program modules may be stored on a CD-ROM, magnetic
speech recognition procedure 116 after the caller is done disk storage product, or any other computer readable data or
speaking and recognizes the caller’s message from the program storage product. The program modules in the
stored voice message 110. 45 computer program product may also be distributed
Other alternate embodiments of the verbal interchange electronically, via the Internet or otherwise, by transmission
between the dialog manager 104 and the caller may be used of a computer data signal (in which the software modules are
in the present invention. For example, prompts may be embedded) on a carrier wave.
phrased in different ways. While the present invention has been described with
The description places the dialog manager 104 in the so reference to a few specific embodiments, the description is
active role with the caller as respondent; alternately, the illustrative of the invention and is not to be construed as
dialog manager 104 allows the caller to have an active role, ~ limiting the invention. Various modifications may occur to
by stating information without being prompted. For those skilled in the art without departing from the true spirit
example, a caller initiates a dialog by saying: “This is Tom anq scope of the invention as defined by the appended
Jones. Please call this evening about getting together for ss claims.
lunch.” The dialog manager 104 identifies and retrieves the What is claimed iSi. i ) i
caller’s name, call-back time and subject without prompting. 1 A. melhod of receiving and processing voice messages,
In another embodiment, the invention handles situations COmpIISINg: ) o
where the computer system makes errors, the caller responds receiving an audio message from a caller for a recipient
inappropriately, the speech recognition procedure cannot 60 identified by a telephone number used by the caller to
recognize the caller’s speech, the computer system is called place a call;
by a child, automatic calling machine or other computer verifying whether the audio message is from a caller that
system, and so forth. For example, a call from an automatic is a predetermined known caller;
calling machine may produce the following dialog. The retrieving a stored e-mail address associated with the
dialog manager 104 (FIG. 3) answers the call and asks the 65 recipient, wherein the e-mail address associated with

caller: “Do you want to send text mail to Mary Smith?” The
automatic calling machine states: “Hello, this is Congress-

the recipient was stored prior to receipt of the audio
message;
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generating a text message from the audio message from
the caller; and

sending to the recipient, at the recipient’s e-mail address,
an electronic mail message, including at least a portion

18
5. A message system comprising a dialog manager, a
speech recognition procedure and an editor wherein:
the dialog manager is configured to:
receive an audio message from a caller for a recipient

of the text message, and a verification notice that 5 identified by a telephone number used by the caller
indicates that the electronic mail message is from the fo place a call, and‘ ) )
predetermined known caller. retrieve a stored e-mail address associated with the
2. A method of receiving and processing voice messages, recipient, wherein the e-mail address associated with
comprising: the recipient was stored prior to receipt of the audio
receiving an audio message from a caller for a recipient 10 message; N ]
identified by a telephone number used by the caller to the speech recognition procedure is cpnﬁgured to generate
place a call; a text message file from the audio message from the
retrieving a stored e-mail address associated with the callfzr; ) )
recipient, wherein the e-mail address associated with the editor is configured to allow the caller to edit the text
the recipient was stored prior to receipt of the audio > message file prior to sending the text message file to the
message; recipient, wherein the editing includes converting the
generating a text message file from the audio message text message file to speech for audio review by the
from the caller: caller, enabling the caller to verbally specify new words
editing the text message file prior to sending the text ,, to be converted to text and inserted into the text
message file to the recipient, wherein the editing message ﬁle,' and enabling the caller fo replace user
includes converting the text message file to speech for sel.e cted poruons.of the text message file; and
audio review by the caller and enabling the caller to the dialog Manager 1s conﬁgured‘ 0 send the lext message
replace user selected portions of the text message file; file to the recipient at the recipient’s e-mail address.
and s 6. A message system comprising a dialog manager, a
2.

sending an electronic mail message, including at least a
portion of the text message file, to the recipient at the
e-mail address associated with the recipient;

wherein the editing includes verbally specifying new
words to be converted to text and inserted into the text

gister procedure, and a speech recognition procedure
wherein:
the dialog manager is configured to:
receive an audio message from a caller for a recipient
identified by a telephone number used by the caller

message file. ¥ to place a call, . . .
3. A mothod of sending me o s retrieve a stored f:—mall addfess assoc1ated'w11h Ihe
. g messages, comprising:

. . . recipient, wherein the e-mail address associated with
fecelving an audio message fro.m a Cflller for a recipient; the recipient was stored prior to receipt of the audio
prompting the caller for an audio subject of the message; message, and
generating a text subject from the audio subject; = prompt the caller for an audio subject of the message;
determining an e-mail address for the recipient; the gister procedure is configured to generate a text
identifying a specialized vocabulary file identifying a subject from the audio subject and to identify a spe-

specialized vocabulary file that corresponds to the text cialized vocabulary file that corresponds to the text
subject; subject; and
generating a text message file in accordance with the 0 the speech recognition procedure is configured to generate
specialized vocabulary file; and a text message file from the audio message from the
sending an electronic mail message including the text caller in accordance with the specialized vocabulary
subject and at least a portion of the text message file to file.
the recipient at the recipient’s e-mail address. 45 1. A computer program product for use in conjunction
4. A message system comprising a dialog manager, a with a computer system, the computer program product
voice verification procedure and a speech recognition pro- comprising a computer readable storage medium and a
cedure wherein: computer program mechanism embedded therein, the com-
the dialog manager is configured to: puter program mechanism comprising a dialog manager, a
receive an audio message from a caller for a recipient voice verification procedure and a speech recognition pro-
identified by a telephone number used by the caller cedure wherein:
to place a call, and the dialog manager is configured to:
retrieve a stored e-mail address associated with the receive an audio message from a caller for a recipient
recipient, wherein the e-mail address associated with identified by a telephone number used by the caller
the recipient was stored prior to receipt of the audio 5 to place a call, and
message; retrieve a stored e-mail address associated with the
the voice verification procedure is configured to verify recipient, wherein the e-mail address associated with
whether the audio message is from a caller who is a the recipient was stored prior to receipt of the audio
predetermined known caller; message;

the speech recognition procedure is configured to generate gp  the voice verification procedure is configured to verify
a text message from the audio message from the caller; whether the audio message is from a caller who is a
and predetermined known caller;

the dialog manager is configured to send to the recipient the speech recognition procedure is configured to generate
at the recipient’s e-mail address at least a portion of the a text message from the audio message from the caller;
text message and a verification notice that indicates that 65 and

the text message is from the predetermined known
caller.

the dialog manager is configured to send to the recipient
at the recipient’s e-mail address at least a portion of the
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text message and a verification notice that indicates that
the text message is from the predetermined known
caller.

8. A computer program product for use in conjunction

20
retrieving the stored e-mail address associated with the
subscriber;

generating a text message from the audio message from
the caller; and

with a computer system, the computer program product 5 gending to the subscriber, at the subscriber’s e-mail
comprising a computer readable storage medium and a address, an electronic mail message, including at least
computer program mechanism embedded therein, the com- a portion of the text message, and a verification notice
puter program mechanism comprising a dialog manager, a that indicates that the electronic mail message is from
speech recognition procedure and an editor wherein: the predetermined known caller.

the dialog manager is configured to: 10 11. A method of receiving and processing voice messages

receive an audio message from a caller for a recipient
identified by a telephone number used by the caller
to place a call, and

retrieve a stored e-mail address associated with the

at a voice mail server, comprising:
storing for each subscriber of a plurality of subscribers an
e-mail address associated with the subscriber, wherein
the plurality of subscribers comprise a subset of all the

recipiept,~ wherein the e-majl address flssociated wi?h 15 subscribers on the voice mail server;
the recipient was stored prior to receipt of the audio .. . .
message: reqlelq% acril te)lucho rlnestfage fromba callecr1 {)or ?hsubslclrlbfr
the speech recognition procedure is cpnﬁgured to generate ;)12221 : c al)i,a\::hZfeiinihl::ur:u;srcEieer i}sl O;ecaoferthz
2;&:1 message file from the audio message from the " plurality of subscribers;
r; . . . .
the editc;r is configured to allow the caller to edit the text retrieving the stored ¢-mail address associated with the
R . subscriber;
message file prior to sending the text message file to the . .
recipient, wherein the editing includes converting the generating a text message file from the audio message
text message file to speech for audio review by the .fr.om the caller; . .
caller, enabling the caller to verbally specify new words 25  editing the text message file prior to sending the text
to be converted to text and inserted into the text message file to the subscriber, wherein the editing
message file, and enabling the caller to replace user mcl}ldes converting the text message file to speech for
selected portions of the text message file; and audio review by the caller, enabling the caller to
the dialog manager is configured to send the text message ycrbally §p601fy new words to be converted to text and
file to the recipient at the recipient’s e-mail address. o inserted into the text message file, e}nd cnabling the
9. A computer program product for use in conjunction caller to replace user selected portions of the text
with a computer system, the computer program product message file; and‘ . . .
comprising a computer readable storage medium and a sendlng an electronic mail message mcludmg.at least a
computer program mechanism embedded therein, the com- portion of the text message file to the subscriber at the
puter program mechanism comprising a dialog manager, a > e-mail address associated with the subscriber.
gister procedure, and a speech recognition procedure 12. Amethod receiving and processing voice messages at
wherein: a voice mail server, comprising:
the dialog manager is configured to: storing for each subscriper of a‘plurality of sybscribers an
receive an audio message from a caller for a recipient e-mail address associated with the subscriber, wherein
identified by a telephone number used by the caller 40 the plu.ra.hty of subscr}bers comprise a subset of all the
to place a call, subscribers on the voice mail server;
retrieve a stored e-mail address associated with the receiving an audio message from a caller for a subscriber
recipient, wherein the e-mail address associated with identified by a telephone number used by the caller to
the recipient was stored prior to receipt of the audio place a call, wherein the subscriber is one of the
message, and 4 plurality of subscribers;
prompt the caller for an audio subject of the message; retrieving the stored e-mail address associated with the
the gister procedure is configured to generate a text subscriber;
subject from the audio subject and to identify a spe- prompting the caller for an audio subject of the message;
cialized vocabulary file that corresponds to the text 0 generating a text subject from the audio subject; and
subject; and identifying a specialized vocabulary file that corresponds
the speech recognition procedure is configured to generate to the text subject;
a text message file from the audio message from the generating the text message from the audio message in
caller in accordance with the specialized vocabulary accordance with the specialized vocabulary file; and
file. 55 sending an electronic mail message including the text
10. Amethqd of receiving a.nd processing voice messages subject and at least a portion of the text message to the
at a voice mail server, comprising: subscriber at the e-mail address associated with the
storing for each subscriber of a plurality of subscribers an subscriber.
e-mail address associated with the subscriber, wherein 13. A message system comprising a voice mail server, an
the plurality of subscribers comprise a subset of all the 4 e-mail address data structure, a dialog manager, a voice
subscribers on the voice mail server; verification procedure and a speech recognition procedure
receiving an audio message from a caller for a subscriber wherein:
identified by a telephone number used by the caller to the e-mail address data structure contains for each sub-
place a call, wherein the subscriber is one of the scriber of a plurality of subscribers an e-mail address
plurality of subscribers; 65 associated with the subscriber, wherein the plurality of

verifying whether the audio message is from a caller that
is a predetermined known caller;

subscribers comprise a subset of all the subscribers on
the voice mail server;
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the dialog manager is configured to:
receive an audio message from a caller for a subscriber
identified by a telephone number used by the caller
to place a call, and

22

the gister procedure is configured to generate a text
subject from the audio subject and to identify a spe-
cialized vocabulary file that corresponds to the text
subject;

retrieve a stored e-mail address associated with the 5 the speech recognition procedure is configured to generate
subscriber, wherein the e-mail address associated a text message from the audio message from the caller
With the subscriber was stored prior to receipt of the in accordance with the specialized vocabulary file; and
audio message; the dialog manager is configured to send an electronic

the voice verification procedure is configured to verify mail message including the text subject and at least a
whether the audio message is from a caller who is a 10 portion of the text message to the subscriber at the

predetermined known caller;

the speech recognition procedure is configured to generate
a text message from the audio message from the caller;
and

the dialog manager is configured to send to the subscriber

at the subscriber’s e-mail address at least a portion of
the text message and a verification notice that indicates
that the text message is from the predetermined known
caller.

14. A message system comprising a voice mail server, an
e-mail address data structure, a dialog manager, a speech
recognition procedure and an editor wherein:

the e-mail address data structure contains for each sub-

scriber of a plurality of subscribers an e-mail address
associated with the subscriber, wherein the plurality of
subscribers comprise a subset of all the subscribers on
the voice mail server;

the dialog manager is configured to:

receive an audio message from a caller for a subscriber

20

25

e-mail address associated with the subscriber.

16. A computer program product for use in conjunction
with a computer system, the computer program product
comprising a computer readable storage medium and a
computer program mechanism embedded therein, the com-
puter program mechanism comprising:

a dialog manager;

a voice verification procedure;

a speech recognition procedure; and

an e-mail address data structure configured to store for

each subscriber of a plurality of subscribers an e-mail
address associated with the subscriber, wherein the
plurality of subscribers comprise a subset of all the
subscribers on a voice mail server;

wherein

the dialog manager is configured to:
receive an audio message from a caller for a subscriber
identified by a telephone number used by the caller

identified by a telephone number used by the caller 3 to place a call, and . .
to place a call, and retrieve a stored ¢-mail address associated with the
retrieve a stored e-mail address associated with the subscriber, wherein the e-mail address associated
subscriber, wherein the e-mail address associated with the subscriber was stored prior to receipt of the
with the subscriber was stored prior to receipt of the audio message;
audio message; 35 the voice verification procedure is configured to verify
the speech recognition procedure is configured to generate whether ﬂ'}c audio message is from a caller who is a
a text message file from the audio message from the predetermined known caller;
caller; the speech recognition procedure is configured to generate
the editor is configured to allow the caller to edit the text 4, a text message from the audio message from the caller;
message file prior to sending the text message file to the and
subscriber, wherein the editing includes converting the the dialog manager is configured to send to the subscriber
text message file to speech for audio review by the at the subscriber’s e-mail address at least a portion of
caller, enabling the caller to verbally specify new words the text message and a verification notice that indicates
to be converted to text and inserted into the text ,o that the text message is from the predetermined known
message file, and enabling the caller to replace user caller.
selected portions of the text message file; and 17. A computer program product for use in conjunction
the dialog manager is configured to send the text message with a computer system, the computer program product
file to the subscriber at the subscriber’s e-mail address. comprising a computer rgadable storage medium and a
15. A message system comprising a voice mail server, an s, COmputer program mechanism embedded therein, the com-

e-mail address data structure, a dialog manager, a speech
recognition procedure, and a gister procedure wherein:
the e-mail address data structure contains for each sub-
scriber of a plurality of subscribers an e-mail address
associated with the subscriber, wherein the plurality of
subscribers comprise a subset of all the subscribers on
the voice mail server;
the dialog manager is configured to:
receive an audio message from a caller for a subscriber

puter program mechanism comprising:

a dialog manager;

a speech recognition procedure;

an editor; and

an e-mail address data structure configured to store for
each subscriber of a plurality of subscribers an e-mail
address associated with the subscriber, wherein the
plurality of subscribers comprise a subset of all the
subscribers on a voice mail server; wherein

identified by a telephone number used by the caller 60 the dialog manager is configured to:

to place a call; receive an audio message from a caller for a sub-
retrieve a stored e-mail address associated with the scriber identified by a telephone number used by

subscriber, wherein the e-mail address associated the caller to place a call, and

with the subscriber was stored prior to receipt of the retrieve a stored e-mail address associated with the

audio message; and 65 subscriber, wherein the e-mail address associated

prompt the caller for an audio subject of the message;
and

with the subscriber was stored prior to receipt of
the audio message;
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the speech recognition procedure is configured to gen-
erate a text message file from the audio message
from the caller;

the editor is configured to allow the caller to edit the
text message file prior to sending the text message
file to the subscriber, wherein the editing includes
converting the text message file to speech for audio
review by the caller, enabling the caller to verbally
specify new words to be converted to text and
inserted into the text message file, and enabling the
caller to replace user selected portions of the text
message file; and

the dialog manager is configured to send the text
message file to the subscriber at the subscriber’s
e-mail address.

18. A computer program product for use in conjunction
with a computer system, the computer program product
comprising a computer readable storage medium and a
computer program mechanism embedded therein, the com-
puter program mechanism comprising:

a dialog manager;
a speech recognition procedure; and

an e-mail address data structure configured to store for
each subscriber of a plurality of subscribers an e-mail
address associated with the subscriber, wherein the

10

15

20

24

plurality of subscribers comprise a subset of all the
subscribers on a voice mail server wherein:
the dialog manager is configured to:
receive an audio message from a caller for a sub-
scriber identified by a telephone number used by
the caller to place a call;
retrieve a stored e-mail address associated with the
subscriber, wherein the e-mail address associated
with the subscriber was stored prior to receipt of
the audio message; and
prompt the caller for an audio subject of the mes-
sage; and
the gister procedure is configured to generate a text
subject from the audio subject and to identify a
specialized vocabulary file that corresponds to the
text subject;
the speech recognition procedure is configured to gen-
erate a text message from the audio message from
the caller in accordance with the specialized vocabu-
lary file; and
the dialog manager is configured to send an electronic
mail message including the text subject and at least
a portion of the text message to the subscriber at the
e-mail address associated with the subscriber.
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