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(57) Abstract

A method and apparatus for setting up a telecommunications call from a calling customer (caller) terminal (1) to one
of a plurality of call destinations (25) through an interconnection network (15). The caller dials an 800 number. This num-
ber is identified in a first data base (9) as indicating a plurality of possible services, each of which is associated with one or
2/ more call destinations. A second data base (13) provides the identification of a switch (17) for generating an announce-
| ment to the customer and for the identification of an announcement in that switch. The call is connected to that announce-
ment and an automatic speech and tone recognition unit (19), and the announcement (21) prompts the caller to speak a
command or key a dual tone multifrequency (DTMF) signal in order to select one of the possible destinations. Based on
the number dialed by the caller, the Numbering Plan Area (NPA) code of the caller plus the command keyed or spoken by
the caller and recognized by the recognition unit, one of a plurality of POTS (plain old telephone service) telephone num-
bers is selected by the second data base and the call is routed to a destination identified by that POTS telephone number.
Advantageously, such an arrangement permits a business to use a single directory number for serving a plurality of ser-
vices of the business, to select among these services on the basis of a command spoken or a DTMEF signal keyed by a caller
in response to an announcement of that business, and permits the business to receive the call at an appropriate destination

for processing that call.
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AUTOMATIC SPEECH RECOGNITION TO SELECT AMONG CALL DESTINATIONS

Technical Field
This invention relates to methods and apparatus for setting up, under

the control of automatic speech processing, communications from a customer

station to an attendant position or announcement.

5 Problem
A large number of telephone calls are set up between telephone callers

and an attendant of a business, or an information announcement from that
business. For such calls, it is important to minimize attendant work time, for
example, by automatically categorizing the type of request of a caller and steering

10 the call to one of a specialized group of attendants, who may be located in
different geographic locations, or by selecting an appropriate information
announcement without requiring the services of an attendant. This saves the time
of an initial attendant for making an initial inquiry and setting up a second
connection to a more specialized attendant who can handle the specialized

15 inquiries.

One prior art private branch exchange (PBX) arrangement permits
callers to dial a telephone number and then be connected toa particular PBX
attendant or group of attendants within the PBX through the use of a speech
command. The incoming call from the caller to the PBX is connected to an

20 announcement within the PBX directing the caller to speak a command such as a
number, in order to be connected to an appropriate attendant within the PBX. An
automatic speech recognition unit in the PBX recognizes a spoken command on
the incoming call and causes the PBX to connect that call to the appropriate
attendant. A problem of the prior art is that this arrangement is restricted to PBX

25 applications. The art has no facility for enabling a common carrier telephone
network to serve a voice processed call routed over a common carrier shared by
many Customers.

Another prior art service steers calls from callers to an appropriate
destination in response to tones keyed by the callers. The Call Prompter feature

30 operates as follows: A caller dials an 800 (Freephone) number identifying the
business with which the caller wishes to communicate. The system returns an
announcement asking the caller to key or dial a 1, in order to detect whether the
caller is using a dual tone multifrequency (DTMF) key station. If the caller is not
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calling from a DTMF key station and dials a 1, which cannot be transmitted
through a public telephone toll network, the caller is routed to a general attendant
of the business. However, if the caller has a DTMF key station and keys a 1,
which can be transmitted through a public telephone toll network, the caller

5 receives a prompting announcement asking the caller to key one of several

numbers in order to receive one of several specialized services. One of several

~ groups of announcement facilities or attendants who provide a specialized service -
is identified by the keyed number and the customer is connected to one of the
announcement facilities or attendants of that group.

10 A problem in the latter prior art is that while this service satisfactorily
processes calls from callers using DTMF key stations, it does not efficiently
process calls from callers not using such telephone stations, which must therefore
be served initially by a general attendant; further even callers using a DTMF
station must key an extra (prehmmary) digit. , 7

15 More generally, a problem of the prior art is that there is no method
heretofore for a caller from a dial or keyed d1a1 pulse telephone station to select

by a speech command among a plurality of services offered to callers who dial a
specific telephone number
Soluuon 7 7

20 ' The foregoing problems and deficiency are solved and an advance is -
made in the art in the illustrative embodiment of our invention by having
exemplary facilities in the common carrier network and data bases connected to

- the network for processing a voice command so that calls are routed to the most
appropriate call destination for offering a requested service, and significantly, are

N
w

routed automatically without regard to whether the caller is using a dial pulse or
DTMEF station. In response to receipt of a special service directory number, such
as an 800 number, a first data base is accessed and a first routing message is
generated by that data base. If the first data base determines that the special
~ service number specifies a plurality of possible services, each service having one
30 or more possible call destinations, the first data base generates a first routing
message to set up the call to an action control point for further processing. A
second data base, accessed by the action control point, generates another message,
in response to which, in a departure from the prior art, the common carrier
network connects the call to an automatic speech recognition unit for recognizing

35 a speech command from the caller. The second data base also generates a

.



4

WO 88/05985

10

15

20

25

30

-3 -

message identifying an announcement. The caller is connected to that
announcement which prompts the caller with a speech command, for example, one
of several numbers, required for connection to one of several services defined by
the announcement. When one of the group of allowed speech commands is
recognized by the recognition unit, the second data base is accessed using data
representing the recognized command, and data associated with the call. The data
associated with the call includes the number plan area (NPA) code of the caller’s
telephone number and data identifying the number dialed or keyed by the caller.
The second data base generates a routing message specifying the particular
destination by a POTS (Plain Old Telephone Service) telephone number. The
common carrier network routes the call to the destination specified by that POTS
number. The possible call destinations are non-common carrier communication
facilities served by the common carrier network that may include one or more
information announcements, PBX’s, automatic call distributors or individual
customer stations. If none of the allowed commands is recognized, the second
data base is accessed using data representing a default command instead of data
representing a recognized command for generating a routing message for
connecting the caller to a default destination such as a general attendant.

In one exemplary embodiment of the invention, if the caller is calling
from a tone generating customer station, such as a DTMF station, the caller may
speak or key a command. A spoken command is recognized only if spoken
during a silent interval between segments of an announcement because it is
difficult to isolate the two directions of speech transmission adequately so that the
announcement does not interfere with the capability of an automatic speech
recognition unit to recognize a spoken command. In contrast, a keyed command
may be keyed during the prompting announcement or during a silent interval since
a DTMF signal is sufficiently distinctive so that it can be detected even in the
presence of an outgoing announcement message. Advantageously, such an
arrangement minimizes the time required for frequent callers using DTMF stations
to specify their requests while also permitting callers at dial stations to specify
their requests, all without requiring attendant intervention to detect the requests.
Further, such an arrangement expedites calls by eliminating the need for a
preliminary announcement and the requirement to dial a 1.

PCT/US87/01885
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In an alternative embodiment of the invention, the caller is prompted
to dial or key a 1 initially. If a DTMF keyed 1 is recognized, the call is
processed on the assumption that the caller will key the command. However, if
no DTMF keyed 1 is recognized, the caller is connected to an announcement to
prompt the caller to speak a command and a voice processing unit attached to the
connection detects that command. Advantageously, this type of arrangement
offers savings of attendant work time for calls from callers without DTMF
stations.

~ More generally, a call is automatically routed through a common
carrier network partly in response to data associated with the call, and, in a
departure from the prior art, data representing a speech command recognized on
the call, the speech command data and the associated call data being used for
controlling a data base means for deriving data for routing the call.
Brief Dest:ription of the Drawing 7

FIG. 1 is a block diagram of a telecommunications network for
implementing the present invention; ' ,
' FIGS. 2, 3, and 4 are flow diagrams of alternate methods for setting
up a connection from a caller to a called customer terminal; and
FIG. 5 shows further detail of one of the blocks in the flow diagrams
of FIGS. 3 and 4.
Detailed Description

Conventional telephone service is referred to as POTS (plain old
telephone service) and has the characteristic that a caller dials 2 number
completely identifying a destination, typically, the terminal equipment of a called
customer. The call is then set up from a local switch connected to the calling
customer through one or more interconnected toll switches to a second local
switch connected to the called customer and thence to that customer. For more
specialized services such as the 800 or Inward Wide Area Telephone Service
(INWATS), an additional step is taken to translate a customer dialed or keyed 800
number (i.e., a number with a numbering plan area (NPA) prefix of 800) to a
POTS number so that thereafter the call may be set up in the same manner as a
POTS call. The data base for performing this translation is at a network control
point and is accessed via a common channel signaling network in conformance
with the principles of the stored program controlled network described in The Bell
System Technical Journal, Vol. 61, No. 7, Part 3, September 1982, pp. 1573-
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1803. In particular, 800 service using the capabilities of the stored program
controlled network is described on pages 1737-1758 and is further described in
R. P. Weber, U.S. Patent 4,191,860 (Weber).

Advanced 800 Service permits a caller to specify one of a plurality of
services, all having the same 800 number, by keying one or more digits in
response to a prompting announcement to make a selection among that plurality of
services. The plurality of services might, for example, be an ordering department,
several different sources of attendant supplied information, and one or more up-
to-date recorded announcements, all from one business. Some of these services
may be provided from one call destination such as one PBX, and others may be
provided regionally or locally, from one of many PBX’s, the particular PBX being
selected on the basis of the location of the caller. In the prior art, however, it is
required that a caller who wishes to make a selection among the plurality of
services have a station that is equipped with dual tone multifrequency (DTMF)
signaling capability since dial pulses are not transmitted through the public
switched telephone (PST) toll network. It is an objective of the present invention
to make the Advanced 800 facilities available also to customers who have dial
telephones.

FIG. 1 is a block diagram showing voice (solid lines) and data
(dashed lines) connections for setting up a call in accordance with the principles
of this invention. The call is initially set up from a caller at caller terminal 1 to
local switch 3 serving that caller. The caller may be a customer or a computer
controlled system. The local switch makes a translation of the number that was
dialed by the caller, 1-800-555-1234, and recognizes that the call must be set up
to an originating screening office (OSO) 5 for further call processing. OSO 5
determines that the caller has dialed an 800 number and transmits a request for
data via common channel signaling network (CCSN) 7 to the 800 data base
(800 DB) 9. CCSN 7 is a well-known common channel signaling network
comprising one or more signal transfer points. 800 DB 9 responds by returning a
message to OSO 5 to set up a connection to an action control point (ACP) 11
which can process this type of Advanced 800 call. The action control point is a
switch with toll switching capability and, in some cases, may be the same switch
as OSO 5. ACP 11 sends a message via CCSN 7 to Advanced 800 data base (A-
800 DB) 13 requesting information on how this call is to be routed. A-

800 DB 13 returns a message via CCSN 7 to ACP 11 indicating that this call

PCT/US87/01885
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requires the use of announcement point (ANNP) 17. Announcement point 17
comprises another action control point, ACP 18, and, in some cases, may be the
same as ACP 11. ANNP 17 also comprises a voice processing unit. An example
of the type of switch which can be used as an action control point is the

4 ESSTM switch, a stored program controlled switch, described, for example, in
The Bell System Technical Journal, V. 56, No. 7, pp. 1015-1320,

-September 1977. The connection between ACP 11 and ANNP 17 is set up over

the public switched network (PSN) 15; alternatively, a direct connection may exist
between ACP 11 and ANNP 17. A-800 DB 13 sends a message to ANNP 17
identifying which announcement should be returned to the caller on that call.
ANNP 17 connects the call to an automatic voice processing unit (VPU) 19 which
comprises announcement unit (AU) 21 and automatic speech/tone recognition unit
(ASTRU) 23. VPU 19 is shown in heavy outline to emphasize that this unit is
key to the implementation of the invention. VPU 19 may be any of a number of
commercially available voice processing units such as the Conversa.ntTM 1 Voice
System. Such a unit, which is program controlled, can be arranged to recognize
tones as well as a group of speech commands by the addition of an appropriate
tone recognition program to the speech recognition program. AU 21 returns
prompting announcements to the caller. ASTRU 23 recognizes spoken commands,
such as numbers, and DTMF signals keyed at caller station 1 in response to these
prompting announcements. Data signals representing spoken commands or DTMF
signals which are recognized by ASTRU 23 are returned to processor 22 of

ACP 18 within ANNP 17 and data represented by these signals or commands is
transmitted thence as data within data messages from data link interface 20, a part
of ACP 18 within ANNP 17, via CCSN 7 to A-800 DB 13. Processor 22 may be
a processor such as the 1A Processor used in the 4 ESS switch, or may be a
distributed processing system such as that used in the SESSTM described, for
example, in U. S. Patent 4,322,843 by H. J. Beuscher et al. The A-800 DB 13
translates this additional information along with the previously received
information of the number dialed by a caller and the NPA of the caller to generate
a POTS number for use by ACP 11 to route the call. This number is passed via
CCSN 7 back to ACP 11. In response to the message transmitting this POTS
number, ACP 11 causes the connection to ANNP 17 to be dropped and requests a
connection through PSN 15 via a local switch 27 to the called customer

“terminal 25 identified by the POTS number.
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FIG. 2 illustrates the steps of setting up a connection from a caller
using a dial or DTMF telephone to an appropriate destination using Advanced 800
Service modified in accordance with the principles of this invention. First, the
caller, assumed to be in the 212 numbering plan area (NPA), dials the number 1-
800-555-1234 (action block 201). This number is translated in the local switch 3
connected to the caller where it is determined that to further set up this call, a
connection must be established to OSO 5 (action block 202). OSO 5 then queries
800 DB 9 with the NPA of the caller and the 800 number dialed by that customer
(action block 203). If this were a conventional 800 call, 800 DB 9 would simply
return the POTS number to which this call is to be routed in accordance with the
principles discussed in the previously cited references. However, if 800 DB 9
determines that this call requires Advanced 800 Service using the Call Prompter
feature, the 800 DB 9 returns data identifying the special treatment required
(action block 205). This data comprises a number (195-678-2129) including a
prefix 195 identifying the call as an Advanced 800 call, followed by three
additional information digits (678) identifying the particular Advanced 800
customer, followed by the numbering plan area (NPA) of the calling customer
(212), followed by a fourth digit (9) identifying the particular Advanced 800
customer. (The four identifying digits in this case are assumed to be 6789.)
OSO 5 recognizes from the 195 prefix that this is an Advanced 800 call and
recognizes the need to utilize a toll switch equipped to further process Advanced
800 calls, namely, ACP 11. 0SO 5 routes the call to ACP 11 (action block 207).
OSO 5 transmits data identifying the call to ACP 11 so that ACP 11 may further
route this call. Alternatively, 800 DB 9 could directly transmit the data to
ACP 11 via the CCS network 7. ACP 11 then queries A-800 DB 13 with data
identifying the call that it has received from OSO 5 (action block 209). A-
800 DB 13 returns to ACP 11 the identification of an announcement point
(ANNP) 17 (action block 210). Announcement point 17 is a toll switch equipped
with a voice processing unit (VPU) 19 to make announcements for the Advanced
800 (terminating) customer and to recognize caller commands returned in response
to that announcement. In the terminology of the stored program controlled
network, ANNP' 17 is also an action control point. ACP 11 sets up a connection
to ANNP 17 over the public switched network (PSN) 15 (action block 211). The
A-800 DB 13 sends a message to ANNP 17 giving the identification of the A-800
announcement to be provided to the caller and data for identifying the call (action
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block 212). Ina departure from the prior art, the caller is connected to VPU 19
(action block 213).- VPU 19 of ANNP 17 plays a prompting announcement asking
the caller to speak a number in order to select among the plurality of services
associated with the single Advanced 800 number (action block 219, FIG. 3).

Test 221, a key step of the method entered via input lead 220, is used to recognize
responses or commands which may be in the form of digits. If one or more
commands are recognized (output lead 222), these commands are returned by a
message to A-800 DB 13 (action block 223). If no commands are recognized
(output lead 224), then a default response is returned to the A-800 DB 13 (action
block 225); this may lead, for example, to the routing of the call to a general
attendant. The messages to A-800 DB 13 include data, such as the calling
telephone number, for identifying the call. In either cése, (action blocks 226, 227)

~ A-800 DB 13 returns a POTS number for reaching the desired or default

destination, assumed in this case to be 213-555-1000 or 312-979-3255,
respectively, to ACP 11 (action block 227). In response, ACP 11 releases the -

_connection to ANNP 17 (action block 229) and requests a connection over the

public switched network 15 to a facility of the called customer, for providing the

-selected service, which facility may be a private branch exchange (PBX), an

automatic call distributor (ACD), an individual customer station or an
announcement facility, at the POTS number specified by A-800 DB 13.

While this description assumes that announcements from a business
are returned from called customer facilities identified by a directory number and
accessed via the public switched network, such announcements could also be
provided, for example, from the announcement point. The POTS number,
convenient for routing to called customer facilities, is just one example of an
address for reaching an attendant or announcement or other facility. Any address
that can be interpreted by ACP 11 or ANNP 17 to connect a caller to the correct
destination, including, for example, a specific announcement provided, for
example, by ANNP 17, is adequate for the purposes of this invention. Further,
while in this example, only one digit or command is requested from a customer
by the announcement, a group of digits or commands could readily be requested,
and the flow chart modified in a sttaightforwa:d manner to process this case.

~ An alternative method is illustrated in FIG. 4 which includes all
blocks shown on FIG. 3 plus blocks 214, 215, and 217 interposed between
blocks 213 and 219. The preliminary steps illustrated in FIG. 2 are the same in
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the alternative method. After the caller has been connected to voice processing
unit 19 (action block 213, FIG. 2), VPU 19 plays a dial 1 announcement
requesting the caller to dial or key 1 (action block 214, FIG. 4). The purpose of
requesting the caller to dial or key 1 is to detect whether the caller has a DTMF
5 station or a dial or keyed dial pulse station (test 215). In the former case,
VPU 19 is set to check for DTMF signals only (action block 217). In the latter
case, as previously described, VPU 19 plays announcements prompting the caller
to speak a command in order to select among the plurality of services associated
with the single Advanced 800 number (action block 219, same as in FIG. 3). The

10 alternative arrangement makes it possible to prompt DTMF station callers
differently from the dial or keyed dial pulse station callers but has the
disadvantage of requiring an additional announcement step.

In messages from a switch to a data base, it is necessary to retain data
associated with a call since the speech command comprises insufficient data to

15 determine a call destination. In the illustrative embodiment, such data comprises
the caller directory number (including the caller NPA) and the called number
which generally uniquely idenii'fy a call and intermediate data, i.e., the 195
number discussed with respect to block 205 to simplify a subsequent data access
by the A-800 data base. It may also be desirable to include call path data to

20 simplify the process of changing or extending connections of the call. Data
directly specifying the number dialed or keyed, or, more generally, specified (for
example, from a computer terminal) by the caller, or data derived from that
number (for example, the 195 number discussed with respect to action block 205)
is used for accessing the appropriate segment of the A-800 data base. Data

25 identifying the speech command or keyed command is used for accessing routing
data within that segment. Data directly or indirectly specifying the caller NPA is
useful for routing calls from different geographic areas to the same service, e.g., a
general information attendant, to different physical destinations, in accordance
with principles described in Weber.

30 FIG. 5 illustrates further details of the step of detecting caller
commands (decision block 221). The announcement consists of a series of
phrases with a silent interval between each pair of members of the series. For
callers who are not calling from a DTMF station, it is necessary to wait for a
pause at the end of-a partial or full announcement specifying one of a plurality of

35 commands so that VPU 19 may recognize a spoken command without
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encountering interference from the outgoing speech signal of the announcement.
The caller waits for the end of a partial announcement (action block 241) and then

'spc':aks a command (action block 243). If the spoken command is recognized, then

this corresponds to the "yes" output of decision block 221 shown on output 222 of
decision block 221. If no spoken command is detected, this corresponds to the
"no" output of decision block 221 shown on output 224 of decision block 221.
Although in this diagrém'only one digit or command is shown, a plurality of
commands could be requested by making straightforward additions to the method
without departing from the principles of the invention.

If the caller is calling from a DTMF key station, the caller can key a
command at any time even in the middle of an announcement (action block 251).
A check is made (decision block 253) whether a DTMF command (digit) has been
recognized. The "yes" output of decision block 253 corresporids to the "yes"
output of decision block 221 and is shown on output lead 222 whereas the "no"
output of decision block 253 corresponds to the "no" output of decision block 221
and is shown on output lead 224. Advantageously, this type of arrangement
allows for the rapid recognition of DTMF signals while still permitting the
recognition of spoken commands. If the method of FIG. 4 is used to separate
DTMEF station callers from others, then it is possible to prompt DTMF station
callers differently from the other users. Note that while this description has
assumed that customer stations which can generate recognizable tone signals are
DTMEF stations, any type of station for generating tone signals that can be
transmitted through an interconnection network to a speech/tone or tone
recognition unit would serve equally well to generate recognizable signals in
addition to the speech commands. ' '

The voice processing unit 19 can alternatively be attached to the
ACP 11 unit and the translation from 800 DB 9 can provide for a selection among
ACPs to ensure that the ACP for handling a call to a particular Advanced 800
number is an ACP equipped with the announcements for that Advanced 800
customer. In that case, it is not necessary to set up a separate connection to
ANNP 17 but it is necessary to ensure that announcements from any Advanced
800 customer be distributed to some ACP accessible from any OSO whose

customers can legitimately dial the number of that Advanced 800 customer.
. s - .
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Note that although the arrangement described is limited to 10,000
Advanced 800 customers (because only four decimal digits identifying the
Advanced 800 customer are returned with the 195 message shown in action
block 205) the flexibility of message exchange using the CCS network is such that
additional digits can readily be added if the need arises. For example, full
flexibility can be provided by accessing the A-800 data base using the full called
directory number and the caller NPA code.

The basic principles of this invention have been described with respect
to Advanced 800 Service. However, these principles can also be used generally to
permit customers to use spoken commands such as digits to further select among a
plurality of destinations associated with a single telephone numiaer.

Note that while in the specific embodiment it was assumed that the
0SO, ACP and ANNP were separate switches, this need not be the case if a
specific toll switch is equipped to process Advanced 800 Service (in which case
OSO 5 and ACP 11 may be the same switch) and/or in case the ACP is equipped
to generate the announcement required for a specific Advanced 800 customer (in
which case ACP 11 and ANNP 17 may be the same switch). Further, if a

‘combined local/toll switch is used, then local switch 3 and OSO 5 may be the

same switch. Further, for some applications, large PBX’s or other customer
terminal equipment may be connected directly to PSN 15, bypassing local
switch 27. All of these variations can be implemented in a straightforward
manner without departing from the principles of the invention.

Although the illustrative embodiment showed separate 800 and A-800
data bases, more generally, any data base means which supply the data required as
discussed could be used. For example, for some applications, it may be desirable
to use a single data base for both the basic and Advanced 800 Service. Further,
while in the exemplary embodiment a separate data base is used for the basic and
Advanced 800 Service, either or both of these data bases may be added to the
ACP; however, as has been pointed out in Weber, there are significant advantages
to using a centralized data base for each separate 800 telephone number, and by
implication, for each separate Advanced 800 telephone number in order to keep
track of the number of calls being set up to a particular 800 or Advanced 800
destination. Also, while the illustrative embodiment describes a service
(INWATS) wherein the called customer is charged for the call, the same
principles may be used for calls wherein the calling customer is charged.
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It is to be understood that the above description is only of one
preferred embodiment of the invention. Numerous other arrangements may be
devised by one skilled in the art without departing from the spirit and scope of the
invention. The invention is thus limited only as defined in the accompanying

5 claims. '
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Claims
1. A method of processing a call through a common carrier network

serving a plurality of non-common carrier communication facilities, comprising:
sending a speech signal command to automatic speech recognition
5 means for recognizing said speech command;
generating speech command data in response to a recognition of said

speech command by said recognition means;
sending call data including said speech command data to data base

means;
10 deriving from said data base means call routing data for said call in

response to said call data; and
routing said call through said common carrier network in response to
said routing data.

2. The method of claim 1 further comprising

15 sending calling data comprising data received from a caller of said
call to said data base means prior to sending said speech command;
deriving in said data base means announcement identification data in
response to said received data;
sending said announcement identification data from said data base
20 means to said common carrier network; and
prompting said caller with a prompting announcement identified by
said announcement identification data to issue said speech command.

3. The method of claim 2 wherein said common carrier network
comprises an action control point, wherein said call is connected to said action

25 control point, and wherein routing said call comprises sending said call routing
data from said data base means to said action control point for routing said call
through said common carrier network. '

4. The method of claim 3 wherein said call routing data comprises the
address of one of said plurality of non-common carrier communication facilities.

30 5. The method of claim 4 wherein said address comprises a telephone
number. ,

6. The method of claim 4 wherein said calling data comprises data
representing a telephone number specified by said caller and data representing at
least a subset of a number identifying said caller. '

35 7. The method of claim 6 further comprising:
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prompting said caller to key a tone signal representing a command;
‘ generating tone signal data representing said tone signal in response to
recognition of said tone signal by said automatic speech recognition means;
sending data representing said tone signal data and said calling data to
said data base means;
' deriving in said data base means data for call routing for said call in
response to said data representing said tone signal data and said calling data; and
sending said data for call routing for said call from said data base

. means to said common carrier network for routing said call through said common

carrier network.
- 8. The method of claim 7 further comprising:

prompting said caller to dial or key a specified digit;

recognizing a tone signal representing said specified digit by said
automatic speech recognition means; and v

responsive to said recognizing of said tone signal representing said
specified digit, setting said automatic speech recognition means to be responsive
only to recognize tone signafs on said call.

7 9. The method of claim 6 wherein sending said speech command data

and said calling data comprises assembling a data message comprising data

representing said speech command data and said calling data and transmitting said

data message over a common channel signaling system interconnecting said
common carrier network and said data base means.

10. A method of processing a call through a common carrier network
for serving a plurality of non-common carrier communication facilities,
comprising:

: seriding a speech command to automatic speech recognition means for
recognizing said speech command; 7

~ generating speech command data in response to said recognition
means recognizing said speech command;

sending call data including said speech command data to a data base
means; and ; : _

receiving, in said common carrier network from said data base means,
call routing data, derived in said data base means in response to said call data
including said speech command data, for routing said call through said common
carrier network.
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11. The method of claim 10 further comprising: '
prior to sending said speech command, prompting a caller on said call
with a prompting announcement to issue said speech command.
12. The method of claim 11 further comprising:
prior to prompting, sending calling data, comprising data received
from said caller, to said data base means; and
receiving from said data base means announcement identification data
identifying said prompting announcement.
13. A method of processing a call, through a common carrier network
serving a plurality of non-common carrier communication facilities, comprising;:
receiving, in a data base means from said common carrier network,
speech command data, generated in response to recognizing a speech command on
said call, and calling data comprising data received from a caller of said call;
deriving in said data base means call routing data for said call in
response to said speech command data and said calling data; and
sending said call routing data from said data base means to said
common carrier network for routing said call through said common carrier
network.
14. The method of claim 13 further comprising
receiving, in said data base means from said common carrier network,
said calling data, prior to the step of receiving speech command data and calling
data;
deriving in said data base means announcement identification data in
response to said calling data;
sending said announcement identification data from said data base
means to said common carrier network for identifying to said common carrier
network a prompting announcement for prompting said caller to issue a speech
command.
15. In a common carrier network arrangement for serving a plurality
of non-common carrier communication facilities, a switching system for routing a
call through said common carrier network arrangement from a caller to one of said
plurality of non-common carrier communication facilities, comprising:
automatic speech recognition means (19) responsive to a receipt of a

speech command from said caller for generating speech command data therefor;

and
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switch means (18) for conncéting said call to said automatic speech
recognition means and comprising processor means (22) and controllable by said
speech command data for generating a first data message, comprising call data
including said speech command data for transmission to a data base means (7) to
requést- call routing information therefrom.

16. The switching system of claim 15, wherein said processor means
further selects a prompting announcement in response to a second data message
receivable from said data base means for identifying said prompting
announcement; and

the switching system further comprises means for generating said
prdmpting announcement for transmission on said call for prompting said caller to
issue said speech command. 7

17. The switching system of claim 16 wherein said automatic speech
rec.ognitibn means further comprises means for generating tone signal data
representing a recognized tone signal;

wherein said processor means generates a third data message
comprising communication data including said tone signal in response to said tone
signal data for transmission to said data base means to request call routing
information therefrom.

18. The switching system of claim 17 wherein said recognized tone

signal is a dual tone multifrequency signal.

19. A method of processing a call from a caller through a common
carrier network to one of a plurality of destinations, said destinations being non-
common carrier communication facilities served by said common carrier network,
said call bemg routed via an action control point of said common carrier network,
comprising: 7

determining that said call is a special class of call in response to a
receipt of a directory number for said call;

in response to said determining, sending a first data message
comprising data identifying said directory number and data identifying the area
code of said caller over a common channel signaling data network to a first data
base to derive a call control message;

in response to said first data message, determining if said call requires
advanced special service and'transmitting a call control message to said common
carrier network, said call control message comprising an advanced special service
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indicator if it is determined that said call requires advanced special service;

in response to said call control message, if said call control message
comprises said advanced special service indicator, sending a second data message
comprising data for identifying said call over said common channel signaling data
network to a second data base to determine the identity of a prompting
announcement, said data for identifying said call comprising data identifying said
area code of said caller;

connecting said call to an announcement point having automatic
speech recognition means for recognizing speech commands from said caller;

responsive to said second data message, identifying a prompting
announcement for said call and sending a prompting data message from said
second data base to said announcement point, said prompting data message
comprising data for identifying a prompting announcement for said call;

connecting the identified prompting announcement to said call for
prompting said caller therewith for requesting said caller selectively to provide a
speech command and a keyed tone signal for specifying a desired call service

connection;
generating speech command data in response to recognizing said

speech command in said automatic speech recognition means during a silent
interval of said prompting announcement;

sending a first response data message from said announcement point
to said second data base in response to said speech command data, said first
response data message comprising said speech command data and said data for
identifying said call;

generating tone signal data in response to recognizing said keyed tone
signal in said automatic speech recognition means, said keyed tone signal being
recognizable during a silent interval of said prompting announcement and
recognizable during a non-silent portion of said prompting announcement;

sending a second response data message to said second data base in
response to said tone signal data, said second response data message comprising
said tone signal data and said data for identifying said call;

in response to a failure to recognize said speech command and said
keyed tone signal in said automatic speech recognition means, sending a third -
response data message to said second data base, s.aid'third TESponse data message
comprising data representing said failure to recognize and said data for identifying -
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said call;

responsive to receipt of any of said response data messages, deriving a
third data message in said second data base under the control of data provided by
said any of said response data messages, said third data message comprising data

5 determining a call destination;

transmitting said third data message to said action control point of
said common carrier network connected to said call; and '

routing said call from said action control point through said common
carrier network to said call destination determined by said data determining a call

10 destination.
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AMENDED CLAIMS
[received by the International Bureau on 22 February 1988 (22.02.88)

original claims 1, 2, 7-17 amended; new claims 20-26 added; other claims unchanged (7 pages)]

1. A method of processing a call through a common carrier network

serving a plurality of non-common carrier communication facilities, comprising:

sending a speech signal command to automatic speech recognition
means for recognizing said speech command,;

generating speech command data in response to a recognition of said
speech command by said recognition means;

sending call data including said speech command data to a data base
means;

deriving from said data base means call routing data for said call in
response to said call data; and

routing said call through said common carrier network in response to
said routing data.

2. The method of claim 1 further comprising

sending calling data comprising data received from a caller of said
call to said data base means prior to sending said speech command;

deriving in said data base means announcement identification data in
response to said received data,

sending said announcement identification data from said data base
means to said common carrier network; and

prompting said caller with a prompting announcement, identified by
said announcement identification data, to issue a speech command.

3. The method of claim 2 wherein said common carrier network
comprises an action control point, wherein said call is connected to said action
control point, and wherein routing said call comprises sending said call routing
data from said data base means to said action control point for routing said call
through said common carrier network.

4. The method of claim 3 wherein said call routing data comprises the
address of one of said plurality of non-common carrier communication facilities.

5. The method of claim 4 wherein said address comprises a telephone
number.

6. The method of claim 4 wherein said calling data comprises data
representing a telephone number specified by said caller and data representing at
least a subset of a number identifying said caller.

7. The method of claim 6 further comprising:
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prom’pting said caller to key a tone signal representing a command;

generating tone signal data representing said tone signal in response to
recognition of said tone signal by said automatic speech recognition means;

sending data representing said tone signal data and said calling data to
said data base means;

deriving from said data base means data for call routing for said call
in response to said data representing said tone signal data and said calling data;
and

sending said data for call routing for said call from said data base

means to said common carrier network for routing said call through said common

carrier network. -
8. The method of claim 7 further comprising:

prompting said caller to dial or key a specified digit;

recognizing a tone signal representing said specified digit by said
automatic speech recognition means; and

résponsive to said recognizing said tone signal représeming said
specified digit, setting said automatic speech recogmtlon means to be responsive
only to recognize tone signals on said call.

9. The method of claim 6 wherein sending call data comprises
assembling a data message comprising data representing said speech command
data and transmitting said data message over a common channel signaling system
interconnecting said common carrier network and said data base means.

10. A method of processing a call through a common carrier network

- serving a plurality of non-common carrier communication facilities, comprising:

sending a speech command to automatic speech recognition means for
recognizing said speech comménd;

generating speech command data in response to said recognition
means recognizing said speech command; -

sending call data including said speech command data to a data base
means;’ and _

receiving, in said common carrier network from said data base means,
call routing data, derived in said data base means in response to said call data
including said speech command data, for routing said call through said common
carrier network. '

11. The method of claim 10 further comprising:
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prior to sending said speech command, prompting a caller on said call
with a prompting announcement to issue a speech command.
12. The method of claim 11 further comprising:
prior to said prompting, sending calling data, comprising data received
5 from said caller, to said data base means; and
receiving from said data base means announcement identification data
identifying said prompting announcement.
13. A method of processing a call, through a common carrier network
serving a plurality of non-common carrier communication facilities, comprising:
10 receiving, in a data base means from said common carrier network,
speech command data generated in response to recognizing a speech command on
said call, and calling data comprising data received from a caller of said call;
deriving in said data base means call routing data for said call in
response to said speech command data and said calling data; and
15 sending said call routing data from said data base means to said
common carrier network for routing said call through said common carrier
network.
14. The method of claim 13 further comprising
receiving, in said data base means from said common carrier network,
20 other calling data comprising data received from said caller, prior to receiving said
speech command data and said calling data;
deriving in said data base means announcement identification data in
response to receipt of said other calling data,
sending said announcement identification data from said data base
25 means to said common carrier network for identifying to said common carrier
network a prompting announcement for prompting said caller to issue a speech
command.
15. In a common carrier network arrangement for serving a plurality
of non-common carrier communication facilities, a switching system for routing a
30 call through said common carrier network arrangement from a caller to one of said
plurality of non-common carrier communication facilities, comprising:
automatic speech recognition means (19) responsive to a receipt of a
speech command from said caller for generating speech command data therefor;

and
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switch means (18) for connecting said call to said automatic speech
recognition means, and comprising processor means (22), and controllable by said
speech command data for generating a first data message, said first data message
comprising call data including said speech command data, for transmission to a
5 data base means (7) to request call routing information therefrom.

' 16. The switching system of claim 15, wherein said processor means
further selects a prompting announcement in response to a second data message
receivable from said data base means for identifying said prompting
announcement; and ,

10 said switching system further comprising means for generating said
prompting announcement for transmission on said call for prompting said caller to
issue said speech command. ,

17. The switching system of claim 16 wherein said automatic speech
recognition means further comprises means for generating tone signal data

15 representing a recognized tone signal; 7

wherein said processor means generates a third data message
comprising said tone signal data for transmission to said data base means to
request call routing information therefrom.

18. The switching system of claim 17 wherein said recognized tone

20 signal is a dual tone multifrequency signal.

19. A method of processing a call from a caller through a common
carrier network to one of a plurality of destinations, said destinations being non-
common carrier communication facilities served by said common carrier network,
said call being routed via an action control point of said common carrier network,

25 comprising: '

determining that said call is a special class of call in response to a
receipt of a directory number for said call;

in response to said determining, sending a first data message
comprising data identifying said directory number and data identifying the area

30 code of said caller over a common channel signaling data network to a first data
base to derive a call control message;

in response to said first data message, determining if said call requires
advanced special service and transmitting a call control message to said common
carrier network, said call control message comprising an advanced special service

35 indicator if it is determined that said call requires advanced special service;
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in response to said call control message, if said call control message
comprises said advanced special service indicator, sending a second data message
comprising data for identifying said call over said common channel signaling data
network to a second data base to determine the identity of a prompting

5 announcement, said data for identifying said call comprising data identifying said

area code of said caller; »

connecting said call to an announcement point having automatic
speech recognition means for recognizing speech commands from said caller;

responsive to said second data message, identifying a prompting

10 announcement for said call and sending a prompting data message from said
second data base to said announcement point, said prompting data message
comprising data for identifying a prompting announcement for said call;

connecting the identified prompting announcement to said call for
prompting said caller therewith for requesting said caller selectively to provide a

15 speech command and a keyed tone signal for specifying a desired call service

connection;

generating speech command data in response to recognizing said
speech command in said automatic speech recognition means during a silent
interval of said prompting announcement;

20 sending a first response data message from said announcement point
to said second data base in response to said speech command data, said first
response data message comprising said speech command data and said data for
identifying said call;

generating tone signal data in response to recognizing said keyed tone

25 signal in said automatic speech recognition means, said keyed tone signal being
recognizable during a silent interval of said prompting announcement and
recognizable during a non-silent portion of said prompting announcement;

sending a second response data message to said second data base in
response to said tone signal data, said second response data message comprising

30 said tone signal data and said data for identifying said call;

in response to a failure to recognize said speech command and said
keyed tone signal in said automatic speech recognition means, sending a third
response data message to said second data base, said third response data message
comprising data representing said failure to recognize and said data for identifying

35 said call;
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responsive to receipt of any of said response data messages, deriving a
third data message in said second data base under the control of data provided by
said any of said response data messages, said third data message comprising data
determining a call destination;

transmitting said third data message to said action control point of
said common carrier network connected to said call; and

routing said call from said action control point through said common
carrier network to said call destination determined by said data determining a call
destination.

- 20. A call control data base method for a common carrier network
serving calls for non-common carrier communication facilities comprising:
receiving first call data, including speech data recognized on a call, at
a data base means from said common carrier network;

deriving first routing information from said data base means for a call
in response to the received first call 'data; and

sendirig the derived first routing information from said data base
means to said common carrier network.

' 21. The method of claim 20 wherein said sending the derived first
routing information comprises sending said routing information to said common
carrier network for routing said call to one of said non-common carrier

‘communication facilities.

22. The method of claim 21 further comprising the steps of:
receiving first calling data prior to receiving said first call data;
deriving second routing information from said data base means in

response to said received first calling data; and

- sending said second routing information from said data base means to

said common carrier network for routing said call to a speech recognition means.

23. The method of claim 22 further comprising the steps of:
receiving second calling data after receiving said first calling data and

prior to receiving said call data;
deriving prompting selection data from said data base means for
selecting a prompting announcement; and "
' sending said prompting data to said common carrier network for
connection of the selected prompting announcement to said call.
24. Thé method of claim 22 wherein said data base means comprises a
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first and a second data base, and wherein said second routing information is
derived from said first data base and said first routing data and said prompting
selection data are derived from said second data base.

25. A method of processing a call through a common carrier network
serving a plurality of non-common carrier communication facilities, comprising:

sending a speech signal command to automatic speech recognition
means for recognizing said speech command;

communicating call data including speech command data to a data
base means in response to recognition of said speech command by said
recognition means; and

deriving from said data base means call routing data for said call in
response to said call data.

26. A method of processing a call through a common carrier network
for serving a plurality of non-common carrier communication facilities,
comprising:

sending a speech signal command to automatic speech recognition
means for recognizing said speech command;

communicating call data including speech command data to data base
means in response to recognition of said speech command by said recognition
means; and

receiving, in said common carrier network from said data base means,
call routing data, derived in said data base means in response to said call data, for
routing said call through said common carrier network.

PCT/US87/01885
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STATEMENT UNDER ARTICLE 19

Applicants are amending the claims to more adequately protect the invention.
Specifically, claims 1, 2, and 7-17 are being amended to make usage of the term "call
data" (used in conjunction with and including speech command data for obtaining call
routing data) and usage of the term "calling data" (used for obtaining data to identify a
prompting announcement and not including speech command or tone data, and in
claim 13, used for the portion of routing request data not including speech command
data) consistent within and consistent across claims; to improve understandability
through use of commas; to correct antecedent use errors; and to use correct means plus
function style statements. Claims 2 and 11 are being amended to be consistent with
claim 14, to indicate that a prompting announcement prompts a caller to issue a
speech command, not the speech command recognized in previous steps. In claim 9,
"sending" refers back to the sending step of claim 1, wherein “call data" is sent; claim
9 is being amended accordingly. Note that there is no prior step of sending speech
command data. In claim 10, the word "for" is being deleted to indicate that the claim
is directed to the network, not the network and its served facilities. In claim 17,
surplusage is being deleted:

Claims 20-24 are being added to claim the invention as a data base method, i.e., from

. the point of view of method steps executed by the data base. Claim 25 is a concise
method claim that recites the basic steps for controlling routing of a call by a speech
command. Claim 26 recites the invention as a network routing method, i.e., from the
point of view of method steps executed by the common carrier network.
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FIG. 2
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