T Voi ce Messaging Systemwi th Voice

Acti vat ed Pronpt. | nterrupt Technical Field This invention
refates to voi ce nmessagi ng systens, such as voice mail systens and
answering machi nes. Background of the Invgntion As

t el ecommuni cati ons becone i ncreasingly |nportant in everyday |life, people
are relying nore and nore on voice nmessaging systens. Voice messaging
systens can be a large systerﬂtucﬁMeéQagmgsys vith ¥ojcechi ng systemor a

si npl e tel ephone answering machhpdvatd® PPémPERRestupe Systens, both large and
smal |, general,lly conng ﬁﬁ a tel ephone line interface, an announcenent or
prorrpt mechan cording/retrieval device, all of which are

control l ed by a procesEhis invEhdaerelarad orvdicenseseagingdsysteshse plohras vaice enail

pr edet er m ngd Hoe re sophisticated systens, the voice
nmessagi ng ssjst nrk End)gnswmﬁggn%aﬁgmggl led party is busy on another call. In

ei ther case, fendiont s the cal | | ng party and records a

message. A&s feNEERIImascaiehs Sed%&i‘ﬁﬁ&bwngﬁy fhoantirfeveRAP ViES, .
many calling parties do.not wait, until the @;ssgglggls fl nlihed bef or e

begi nni ng t o PEERIR ATAEH] g,g@geag@gngqe@qvgqe PYEIY | ERIES BIESSAEWE t he
calling par t y sgistemp oin Be\mldrgd systenhadjinned a PBXooreswiphig systemidra siraplei ng

ti t - b
ot e rupt ol “fbfhondantwerddiaRBR VAIEL el B ERE MR kg Pind AL OO
sonet i mes | engensrally mpnsye& wlephers ling lamf@cq,@n [BEBQHGCINPRY O PRTBRfages.

Therefore, a ﬁﬁ&hhﬁsmlamdtaheco?aing}rém%mtdembIdmsf PR hRToRISIRG Byt enpt to
record a nessa e W t hqut vvaltln for

@Sd of

Sone voi ce ne %“6?%?5 ?tees%%teﬁ‘rs P e i ?eea%érpé%telr’i’é“egd'i“ﬂq%%ar ty
may interr upt rings. v moys sophisdcdted systenas, dredoiceanesyaging bystamm enswans whén thguency
buttons (D I ow t he
code for the 63@@"6%‘?%\9 %’Ié&n&%ig%%glﬁnékgys 8£se, %%Xt%stg%sﬁ“ﬁtsligl fferent
for each syst@mlmagaayra@émcprdﬁaempssagq ers use DTI\/F barge in to interrupt a
pronpt nessage. As comyrioRGs Y RE eshd, @sfeﬁ{saa}@qllo%%rd Ealﬁﬁ vi des

D e MR g o O i Toelut ook, MU oo o
this applicat |msagdarare/\bktl ordﬂsmt:oﬂnp&t@bdcuﬁdeah&?calhmpaﬂwmd mbt "wdieforithe tial |y
Fanom v 10 AP 8Tt s ik SLSRIORP Y bmn,
speech of the snezsl@a t c@uld irserrepted adlsor manheallerscare ippasiest ever haviagt® t he
nature of the |j3phweakomERings lehgfiy PrombY bétarte! tathg 4@ recdid tieiebsslgesC! OSes
an echo cance I'ﬁmrefore, a problem in the art is that calling parties often attempt to record a
message without waiting for the end of the prompt.
25 Some voice messaging systems provide a feature whereby the calling
- party may interrupt the prompt by entering a code using dual-tone, multifrequency
buttons (DTMF) on a push button phone. However, the caller must know the code
for the particular voice messagiﬁg system, which is usually different for each system.
As a result, few callers use DTMF barge in to mterrupt a prompt message.
30 One system from a related field that provides prompt interrupt or "barge
in" is described in U.S. Patent No. 4,914,692, issued to Hartwell et al. on April 3,
1990, and assigned to the assignee of this application. Hartwell describes a customer
inquiry unit that initially responds to a telephone call received via the telephone
network by transmitting an outgoing speech message to the customer. A portion of
35 the speech of the message is reflected back to the inquiry system, due to the nature of
the network. This is commonly called "echo". Hartwell discloses an echo canceler

is Sheet Has Been Re(ilaced




4 .
- 2- which adapts to the tel ephone network during an initial time period
of the outgoing speech nessage and renoves the echo of the .outgoing speech
message fromthe incoming signal. In case the custonmer starts to speak
before the initial nessage is finished, the,echo canceler transfers the
enhanced i ncom ng speech to a speech recogn?tlon subsystem for recogni zi ng
the content of the incom ng speech. The system of the Hartwell
patent i s descrwhiel adapts tnthe e¢lephone pewvdrk duting/aminitial dmcmeéndgﬁé'@cﬂmtgoing
recognition systeps, ml%?sﬁg I reflREs {ﬁQtecﬁ’d SEthOBt Bﬁg @ 91'1{5@2{ gerdR i

e ance

answering machifie or voite muil system nay use at;l on to provide
"barge in" for pePBINgNgahgln caﬁﬁﬁ@rquatﬁmeyst%mwﬁ befprehe, Bt maEspageds or

di scuss how (0 fked) @ ot birsblcd ahstbl e drhaided ihdou BgbeoipReipebiial woul d |
normal |y be l_ost due.to

tb bet n det ecftth t he ipncom ng
Speech and act PEPFEHOLMER o dtpeRdkriany e conientof e Bt berdtC T 1, 1o
art is that there is no T\ho|sy9emm'$bagﬁ{mgwdypatamw\d¢shnbcdnmooenembnmceﬁtallx
prompt i nterruph;d kgt gl’&'x slpeééﬁ(i'@édj’nﬁ{blgl é&ﬁr@ﬁﬂs“ﬁa{{%ﬁ%@s iR se h&v%'a’WplEEle

first part of the mes nvent
probl emis sol v@alpmsafeﬂes R Jap OF ¥Qige mil systemmax usg echo %@M%ﬁm&e with

the pri n;:! pl esdﬁffovidée‘bb.@é?ﬁt foenmcb Bto?ég%nﬁhlﬂfrﬁnﬁﬁﬁ%hﬁ@m&shbﬁ&sﬂéﬁ\brde
VOl ce-acCtl Vv e I nter ssa I 0 S
osponae t o W0hcaBuRERby B stie B8 itite HECor e Bni S¥E SRun it nighdly

pronpt nmessage bmlotstmenetthmnm-lag)bntmcn dngecmn@ﬁthegneqmmg Ispedch aad actiiatiomg
the transm ssi oge ofac ,llagngg QFRY . determ ning whether the energy of the

i ncom ng speech si gna xceeds a predefined threshold and_taking further
action in response to det BWWH’g‘hFH&tIS thaktheredp g9 veice mRssagingoTysit wisbéch
si gnal s exceedsvéibeadiivacdigromgt inbereiph tHatlwilPebdard Aaesthing mdsbaefwitHolelosing

action take é\eqpm:) IS &lrmecordl ng the incom ng speech signal, either in
anal og or d|n1t‘fmi PR Iy, t he i ncom ng speech si gnal s may be

enhanced by an Summaryrof¢helnventionnoni t ors both the pronpt nessage and the
i ncom ng speech signal, t f the
2% @5? eHFR sﬁigegg{{wﬁa ?et%flhxgﬁ aﬁv?xifetlpgch?é‘t}%ﬁ if?

pronpt nessage and subtra om ng speech
signal . The enhmwncmwamth@p@rpfe@leﬁofsmg inventien, im exemplanyeghpdiments that

In a first exenplodidé vbeOsbvERE &Eh inté¥rup©fok %ﬁabﬁgﬁgﬁ\fg%weme,gwﬁ@sm ne is
connect ed tczq? el ephon networE %ga t el e hone@ggtwork jnterface.
a

Govi 6. that A0 oFFSPYTRE P is iRt o sl YRS HaPadh By aRRmITBR g bPorg mestis?
connect ed t o t h® thenetwosk.enonitbring incosnigg apeech kignals dering thewransmissioa of thgnal

enhancement de"gz%?rrd e@érﬁﬁ’mﬁg %%gate?&e eﬂex%\g}%f'ﬂ{étlﬁéé g é&cﬁ%@%ﬁ&%xh&%ﬁﬁ‘ ng

signals. The si han antageous an enhanced
i ncom ng predcﬁned threshold and taking further action m response to determining that the

energy of the incoming speech signals exceeds the predefined threshold.

25 Advantageously, the further action taken may comprise recording the incoming
speech signal, either in analog or digital form. Additionally, the incoming Speech
signals may be enhanced by an echo canceler that monitors both the prompt messagé
and the incoming speech signal, determines an echo estimate of the echo of the

a

prompt message and subtracts the echo estimate from the incoming speech signal. |
30 The enhanced incoming speech signal is then recorded. |
In a first exemplary embodiment (FIG. 4), a telephone answering
machine is connected to a telephone network by a telephone network interface. A
prompt device that transmits a prompt messagé to the telephone network is
connected to the interface and to a signal enhancement device. The signal
35 enhancement device is also connected to the interface to receive incoming signals.
The signal enhancement device advantageously develops an enhanced incoming
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- 3 - signal, which is delivered to a speech detection device, which
detects if the enhanced i ncom ng signal includes speech. |If the enhanced -
i N'comi ng signal includes speech, the enhanced inconming signal is delivered
to a recordi ng devi ce. Advantageously, a ?gffer bet ween t he si gnal
enhancenent devi ce and the recording devie receives the enhanced inconing

signal so that when speech is detected, the content of the buffer is sent
to the recor diggakivhiches delintresaogipeesh detechion fevien, which desects iftherenhianed

(et BRI RpR i lies speect, e e cnfldhod REGAINE sErAILILY, gRbad 1ot
switch at a n&Wknquﬂ@#vcmeg sigpaljs B&Bﬁr@é&a&s@ g dFY‘&?rsﬁ‘pY%m%\g%BPgﬁﬁ
m?ssalge tﬁ t huffed mhmhaeiganh dnhamemnnmmctnamhdﬂ&eoruﬁtgereirmeee@msmc a |
signal en evice e V. ecte
Co the el SHubst Fboie e 56 AT WPE HRRGP R RIco R g Botiinchrafl ARRACC P,
advant ageousl s mvwl the secardiegdievicse and mmdgxsslog;danng thiei tohe that ideequizgded t o

a speech deteg} it to detect whether the enhanced i ncom ng signal
i ncl udes speeg(% e(af)?q(l?%eﬁégcnl'hanced i ncom ng_signal _includes speech, the

enhanced i ncomi ng si gridi2 Secondegxerplasy embodimeat GG Hy 2 yeige daail system is

AdvanéI ageous| Yonrieckdfth Qrmtﬂﬁliti@mrt]"ghﬁlpghﬁﬂﬁswﬂamwﬁmaik 1@1&{1%6? Andothpe )
recoral ng Vi,Ce I VEeSs e en nce | 0 a eec

| et ecrell  HRaeRfRE ikl KreRh Recst 8L 0hrnf RBoRis ifhertBEg RECCCT
no speech i s hrnsnfa@mndngatsmaltexﬂtenqemmd@noeedmersmat@lhaecmndmemm _
In a third exegpleafed t&%&ﬂL%% :o(IEéQVe fLomfHy s‘ig’?QN oSN Enhah&ihét set is

connected to an | SDN swtc emyvja |tal su scrlber I ne

conprising fi 3%\!10%1?@@@@5% ﬁ%ﬁ%ﬁé@nmw&nﬁﬁ gfb}sﬂ“«tlé?f)e‘é&?rb. ner

dihgi g ally int a[)sbmﬁsdeteb&od devide, ﬁ‘fﬁbtf&ﬁ@ﬂﬁdﬁ&h&bﬁhﬂﬁbﬂ llﬁﬂﬂ‘lh 1ﬁ§lﬁgﬁhl¢1lijh&%uﬁslh of |

t he |g|ta subsc th a.first anne t a_second .B- channe

path and b SPERRelt e paiarliefing g ReRABl e He b AdEintimifar 1 o

bet ween di git signalds deh@rg:hml asrecc_mdmg\dwlcbr ddvantegdouslyt a Bufférdetwdenther t he
splitter/ Conbkigﬁ d&zﬂ ﬂﬁhp&\x&'zﬁﬁtﬁ% Hiééllﬁne% @é%gce@e&‘?&@% ENARELIIRGRARE

I'ta S recel ve

converts bet VoIl ce S|8 fromthe secon haﬁnel

via the spli tﬁ’@ﬂi"@@rfﬁ?tﬁ@?‘enéﬁﬁecgr’r& gectoditbecantens of the butfepissery tﬁ(jh%ew ceis

connect abl e t gecetdiig devibes; ahd k6 speech $iooiiring eiadine that reqsired tdirgtdgrizece:
nmessages. #’proee device is connected to the splitter/conbiner for
transmtti 3?1 goi ng pronpt nessage to the network on either the first
or second B—channel Angi thind exemplhnyrembogirdenti(EK3.i63, andiSEBN tedaphone sthtorf i r st

and second B- Eé}‘iP@&{ne@@@ td Be N@Rrﬁtcﬁﬂg's%‘ xfl%aa[ﬁgﬁ%lvs'uﬂﬁdb&cf?ﬁg ng signals

and t he outgol ng I ncom ng signal .
The enhanced FWE‘B”*H“H@ QWgFecF’g d Bathapasly 4%) ~chapael. i %@?Q‘Blh‘nﬁ"ew ce and

to a buffer. Wpnllyredsesde fited disecdnd B-channels and the D-channel of the digital
25 subscriber line with a first B-channel path, a second B-channel path and a D-channel
path, respectively. A first coder/decoder converts between digital voice signals
received from the first B-channel via the splitter/combiner and analog voice signals,
and a second coder/decoder converts between digital voice signals received from the

second B-channel via the splitter/combiner and analog voice signals. A recording
30 " device is connectable to either the first or second B-channel for recording voice
messages. A prompt device is connected to the splitter/combiner for transmitting an
outgoing prompt message to the network on either the first or second B-channel. A
signal enchancing device is connected to the first and second B-channel and the
prompt device for receiVing incoming signals and the outgoing prompt signal and
35 developing an enhanced incoming signal. The enhanced incoming signal is
delivered to a speech detection device and to a buffer. When the speech detection
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-4- device detects speech in the enhanced inconing signal, the buffer is
connected to the recording device and the enhanced i ncom ng signal is
transferred fromthe buffer to the recording device. Brief Description of

t he Draw ng FIG 1 is a block diagramof -a swi tching network
configuration including three exenplary eibodi ments of voice nessaging
systens and illustrating connections to the network in accordance wth the
i nvention;. device detect§-$pSectPini the anlfanosd inbamingaignal eheclouffar o$ canected wothk

compensat| on. LS ALOARAAN hDEnBEH bR IGPis Fanl DEeREBLARE Bilrer 1o

enbodi nent  of MVent on;” unctiona
di agram of conthegecasding dewicee activated pronpt interrupt according to the

TN e”‘°°‘**“"’”*’§¢"‘"‘"“'“’ﬁ"“m““%“ " S“"“”Pn of an ancweri ﬁ”b?rSLL’FELS
accordi ng toa first efh’pﬂésr%/{’@ﬁ]ﬁé %‘%Pﬁﬁ’@m?@% Rhown in

FI G 1, incor pachidingthirdecexemptaty aﬁibb&i&teack qimtmtmdsaigiﬁg systenfiseaniditlestrating
FIG 5 is a bl gﬁg@%{l&% O&et@o&%h%@céﬁfn%gwlﬁﬂhéYn%r%ﬁ@rgccord' ng to a second

exenplary enmbo |s I'nventT.on, as 's i ncor porating-
t he voice activated prd?IﬁLZHSm ﬂowwpmbédt@peﬁolanf@etworkcompensamrmt ®is a

bl'ock di agram git ah&&ﬁ&ﬁe&&ﬁﬂ:g%@vic%?%e%r%h@& eﬁ}l%m{e'ﬁt &t‘ﬁ@‘ﬂwérﬁi'oﬁ hone

station set_an W_t C ccord to.a exe ary

enbodi nent ¥ this .n%h aﬂﬁaé@%gﬂﬁﬁqm g@mf mfoﬁewatcpﬁgmt voi ce

activated pr On’pfomp‘ttlmﬁupdac’c@ﬂtngr to thdiletemﬂlz&ﬂ ebxbodimepts afithis invention as  An

exenpl ary voi C?h&@r?ﬁftﬁ!e%ees (?m{st}nﬁd .ce activated pronpt interrupt is
hie” sw

described herein i1n e con chlng networ k configurati on of
FIG 1, having two centi&t 4@?4b1@gk§wgt&me%an%weangn@emneaepqrﬁngrto afirstch

signal i ng net WegdmpRi erfoddlimert &mﬂeﬁmp REbhowDMEIGNY, i(n%i%@anﬂettmdiceand
illTustrati ve conpuni Cation, stati g?s i ncl u [ ng conventi onal anal 0g stations

23 and 201, InaFthategRIpmgt WRTHPL B t al network (I SDN) station 11 and an
answering machi ne 21. $Gt Shiesblbok dingrhn?6fa aviee messagingreysiemeatchrding to a

comuni cati on c e

[1lTustrativel yggéso\t/lmdt% g%m%éh%éé}térf:{%%r{‘gh %ﬂ?g%@‘;’f W\?\i ?lcﬂﬁpr?aansn%t em
such as the sy#hesvaict astivered gramptintesuptigature; and 592 048, issued to M
Beckner et al., on My FZI@ 61s9§§mc16hia@fmbfa&ewe &ea swlitcﬂ&pn N@mﬁark

s descri bel i ASPRD alpRRonpaEen Saf ot NN SReBiE Sioteg: Ssarp AR i1 085,

pp. 1303- 1564, exdraplary embodiment _of thlS invention, as shown in FIG. 1, incorporating the voice

activated prompt interrupt feature.
Detailed Description
An exemplary voice messaging system with a voice activated prompt

25 interrupt is described herein in the context of the switching network configuration of
FIG. 1, having two central office switches, 100 and 200, an inter-switch signaling
network 250, e.g., a common channel signaling (CCS7) network and illustrative
communication stations including conventional analog stations 23 and 201, an
integrated services digital network (ISDN) station 11 and an answering machine 21.

30 Switches 100 and 200 are interconnected by a communication path 26, which may
include intermediate switches.

Illustratively, switch 100 is a distributed control, ISDN switching
system such as the system disclosed in U. S. Patent 4,592,048, issued to-
M. W. Beckner et al., on May 27, 1986. Alternatively, switch 100 may be a

35 distributed control, analdg or digital switch, such as a 5ESS® switch as described in
the AT&T Technical Journal, v.64, no.6, July/August 1985, pp. 1303-1564, the
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- 5 - Novenber, 1981, Bell Laboratories Record, page 258, and the
Decenber, 1981, Bell Laboratories Record, page 290, and nmanufactured by
AT&T. This invention will be described in connection with an | SDN switch so
t hat enbodi nents including an | SDN tel ephone station set incorporating this
I nvention and an answering.machi ne using anal og lines incorporating this

I nvention may be descri bed. An integrated services digital
net wor k (| SDNINdvember)aD8h Bellt Insbioraadriasi Rbeords pazet 2580 mst stk Pecednberp b981¢ Belli t y

o <upport s i R Lo AEs o, AR IR i
mul ti pur pose cudssasibed in epnaee¢tionewith m&%m switoh sy thatierobodimentsiiegluding ami t chi ng

modul es (SMs), rsgmeﬁgﬁﬁfel smﬂ o4 ﬁx :goﬂhﬁg Bfiehveitssld afafanmﬁdmacrﬁﬁe
trunks. Each svmtchlir;lg nodu) e i.ncl ud control n|t Br control I'1ng

connecti ons 1 o UsiHg an ﬁ11H“F§1"£§@8@"§§é‘HS§’£V&F‘i‘%m6Y ?FIEﬁQE “Swi t chi ng nodul e
110, for exanple, incl udemtemted@érviws tigitallncworkqISDNYisld m@:&nﬁﬂqirbﬁﬂ& to

o Fo e ofPienShifbitecsill 16 BubS I Bk e B0hcbe G igpb e
The ar chi t ect uand obn-gaice services) th adhichousarsrhiavea¢cess byballimited @jof s@odard a hub,
with the sw t chhigpiBekid @StomelMnterfads. dwileh f0indiRMes ARGMBE AIWiBhiagr ati ve

nodul e (AM, 160 e erefr,om t i ncl ude
"ntegrated Ybr %#f@?&ﬁ& SRR WA B, SoSEt AT AREOES YTk G Fach
subscri ber | i nawjtcking modil, inelades contidé aniaforesstrolling conneeticisad and frencimnge

ani (TS 1) 113856 BACH k] CSURBH AU ol Srard Urchhde AR BV

114, respectlve ? ovide circurted an onnec I ons and
from the assocHaltdd] Seraongalling CoReREHoRHIRANGIrosd S186R § bl Sigplarlysgwitching

Swi t chi ng nod u hﬁ)dia?é)umeabludes%oa&oﬂm{ m ﬁor BénttbNifg éinkbtichs 2o ¥hd &6m
term nates nt.i onal analt% i nes, 24, and provides access to a
r

TSIU 123. T U %‘ BFBVP&%? cuit-sw tched connections to and fromthe
associ ated stations 23 Thedwchiteoture of smtchcl@ﬂﬂlasbommumctﬁdn mBduleEM)gl SOmdul e

130 | al 2
appr:)f)rlsia'[ne :Lalhgl Sor ?ymw?m%n% un t @ﬁﬁb% l%dqgﬁ&l %Pﬁ?stranve
the out goi ng t MAMKIS (YD, JQeAnasBE hsseizem: SHitshing mesiuicl Mlinelaesao

Each anal og st aﬁtegatea%&rvmnme AR (I53.U) 11D, witich ¢dtmifkiesthe afgetapfubaa{&r

L PZTINg. Py 13 e KOMRL bl dI®als ol i ol Sler SRR LA OB A0 TR, O

21 to ALU 122, pasket swiciungiunin (RS18 Hdt TSRUf118tahd PSbhbl%gsspemwel&melﬁeect S
answeri ng maCh' E‘Sm?eh dnd ﬁ%ake?rs’@ﬁ&f‘edséoﬂhéc%néﬁ}arxlmgi?ﬁs-%ldslt'iheeaasgcgﬁ Mstﬁé&ﬂ?{ ary

enbodi nent of t I nve 'S connected to
swi tch 100 thr@ﬂ@?f%!f?]qulqﬁ?émlumtlll

Switching module 120 includes an analog line unit (ALU) 122 which

25 terminates conventional analog lines, e.g., 24, and provides access to a TSIU 123.
TSIU 123 provides circuit-switched connections to and from the associated -
stations 23 under control of control unit 121. Switching module 130 is similar to
switching modules 110 and 120, but includes the appropriate analog or digital trunk
unit (not shown) for interfacing with the outgoing trunk included in communication

30 path 26 to switch 200.

' Each analog station set communicates with switch 100 on one or more
tip-ring pairs as is known in the art. In a first exemplary embodiment of this
invention, an analog line 24 is used for connecting answering machine 21 to
ALU 122, as is known in the art. A further analog line 22 connects answering

35 machine 21 to telephone station set 23. In a second exemplary embodiment of this

| invention, a voice messaging system 40 is connected to switch 100 through multiline
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-6 - 'hunt group lines 41. For each line of a nmenber of a nultiline hunt
group 41, the switch attenpts to connect a new call to each |ine
sequentially until an idle line is |located, as is known in the art.
A third exenplary enbodi nrent of this inventgon discloses an | SDN station
set which provides a voice nessaging systemw th voice activated pronpt
interrupt. An | SDN station communicates with swtch 100 in 64 kilobits per
second channel $int goup lises 410 Eor eacle lismpks membariof axmphiding bunt gToRp 45 theer
second channel (GelRRR&HPE Qo 8Snrizct) fER BAIEto eabR Bifle Sdqubhieall HERBA RIS lindisusabl e
to convey digitized vojGge sanBI es at the rate of 8,000, "8-bit sanpl es per
second or dat a 19fated, pSISKNGWNAR thE Ak t s per second. The D-channel is used
both to convey signal i ng thiad txdnspling esfifodlirhentes siigimventipnadisaloseban (BN | SDN
stations andgsw i . tr I oif 0 A\ .
Dot vieon d 1137 oo SERy BB B g alVoRte Mblshei sty SRR BIoc BUTEF RIS
enbodi ment, i nfiaterrupt gkn ISPN siatiey compumiates wiiwitchai00 dm 64 kilabits pewisecond 100,
]EJSI ng ah4aW' reichﬁlxh&'ls]g ?%feﬁé&@?ds'ﬁléﬁadn%%ear(f@ﬁ{ehe.13~kil?§ﬂt§§br@€&nlﬁ%lgx£%&it W res .
or eac irection rapsm ssi of. ransmts serial bit streama
SN LA AR S S ST I e
second, -for thevoidecamplesiat thematd of 80048-bitlsadnples ppresecarebamtitahtalraefléd and
one 16 kil obht s ] ' j
i Tobits port s SiBels BEIGAAA RIIRARarRN il Gl WILRE] RO BERED o
bal anci ng, contefisFt messagasignaling bewveendP DI statians asd pviichipg mopule copeplunit t o

by I nternati onahd i®et&seqdhadackelsbapsenaiffersns ISDRistaGensonmi ttee (CCITT) as
the T-interface. The us

f .t.h - interface is.only exenpl ar owever, as
the invention LIEB?\&‘Jta” r;ﬁf)m‘“%i‘ﬁf‘g;% ewgg‘&@%’dg{g’ﬁéa‘b?%‘éfmé‘?&g HeEthods.
Si gnal i ng pack ationohivandeswiteht 100 cusin gSDA veitres digitab subsctibien éing @8Lhihg
rodul e cont 91 iilelche S|P Htksindh doB Blredtiohl ek AELE DI wardsRiiis X@ARI ©
i n accordance g,?ﬁ@?ﬁgstant&%@{gbkccess nhg'. (})‘109?‘ D (SE‘AL . Egﬁ
exenpl ary si gna# thega hECTESFNCo W COMPESES 1OeHEBCIcal | s
are in accor dangeond, fd? thédbble misHRioHED s 6@@1&@%& second B-channels and one 16
s mul i pl ox 0B perechndlo-cHiR ol whleh Bt coubaes Lukishis Brr ot
swi t ched pat hs used feramuswiet ofhfungtionsdntleding ftamsing JdC balaBeingaonebl dandaf f i ¢
i fTorent  sopt CHAnBRACTDST128Eptestis NG refef d G REErREMAT PeS BN ang
cal | processi ng}l‘mﬂowgpawltaém@mnﬁam((?&ﬁﬂ enthedeimerfacei dhe useef thed-
swi t chi ng modulifterfavd is @Ry Ekefiplity Shawiiver, @b téhvéntion isleduaRy applicavielghi ng
nodul es communi cate with gthers and wi,th the adm nistrative nodul e 160
through a nessaYSCDUSLE OfFsACERD TTshods,

Signaling packets are conveyed between ISDN stations and the

25 switching module control units enclosed in level 2 (link-level) frames, for example.
in accordance with the standard Link Access Protocol D (LAPD). The exemplary
signaling message used for the control of circuit-switched calls are in accordance
with CCITT recommendation Q.931. '

Communications module 150 includes a time-shared space-division

30 switch or time-multiplexed switch, that provides 64 kilobits per second circuit
switched paths between switching modules. It supports B-channel traffic between
switching modules as well as packet traffic between PSUs in different switching
modules. The switching module control unit provides call processing and overall
control and maintenance functions for the switching module. Switching module

35 control units in different switching modules communicate with others and with the
administrative module 160 through a message switch (not shown) in
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-7 - communi cations nodul e 150 using an internal nessage protocol. The
a[chitecture provides flexibility in placing specific processing functions
in specific processing el enments. The general strategy is to place nmuch of
the required processing capability in the,switching nodule control units,
but to reserve the admi nistrative nodul e ?or t hose functions that are

i nherently centralized. The call processing functions can, for exanple, be
di stributed i pommunitationsxhodulg 450 bsing ar intemalk messageeprotasol. e ar¢hitectard
processing fﬁpf&v?&yaaeﬁfbanp'ﬁﬁaemg%ﬁw §mces§mgtmn&mws peeitic r,ifé,cekmg s wth

routi ng, ter functl ons | ocated

adrii ni st rat i vElRsaEt éliheluﬁn%fﬁbit’f?é"rgya‘f‘ to:place myeh ofthe reqyyre BFQ?E@E‘E& Gagability
fgnct i ons ar eipiheG@btching oiwiuie¢dntdol ngtmﬁhxbeesemtthehdmmlstmnw\mohulteffer

adm ni strat LE r n

To corpl et & | ROBAERP 511 el B S LAl R0 B,
conventi onal exahplg, @tc&smbntegdna number dfovaysu dp onealtesnative] mostofithentall as t he
originating s | e of
2S00 n LA e el e oy et It
to the presen roiRAl A
vmh ce rrgssagl agothyrsdlemadive,miMVallqrocsiing firetons replacedirethe uwitclmig n{maulzel

achi eved i e

Anower i ng RhoRPHENSpE.IRE R DR PRSI VB RN AR, B
| i ne 22 conpr pecasfing.ti p-ring pair, and connected to tel ephone station set

22 by an analog tip r"l‘lﬂc&ﬂlbléteaﬁe d@s‘énbﬁom iy nsvt'lﬂﬁi 200lis slﬁ%ﬁi"&fnh@&e&rﬁﬁh' ne
21, as will be descrlgé ngre ful |2é belg i n connection with FIG, :
AR biits

i ncl udes a r e@SPRYSHGO g statiop) FRUFRASES Phillustration. ast eBBS‘&SE"hg
pronpt, an ecbnatoaircdkexamples desecibedibéreint The azchirecrreddfisyviteh 200 and che

recording X v 'k)ﬁ;‘aes ap Qaﬁ‘oﬁrs%f\%ﬁso&rswn-m %0b F@i% AIPJ; gﬁﬁoﬂﬁg WHS p'r&t%ﬁ{ Jl%imoin%ﬂd

connect ed I'ncom n own

t el ephone net \amthusmtékﬁqd@dpfumrdes control of the connection to the
network for answering mel&b'?ﬁesgégxﬁg‘@sﬁe% ﬁﬂh%ﬁ:e?a@tlv&&?pioﬁl BRRIGRS V&rk
interface is control.l ed t he progessor. \We tvvor

e
i nterface i ndfeltwding %%‘?‘iﬁ‘é‘@%&‘d? conpertion WF‘E af‘%‘{‘,gf‘\gi 'ﬁ@c%éﬂerf Lagi ng si gnal
fromsw tch 1Xhsweligg prackias 201s connteted o swiccht 0dyhmmalogisubickiberlimy I2ace to

0 "o LA b e RGO 5 S,
device or a soinggaii2dt & ivknowy imthetar Ansevesiog mbstinesd sasgwill besddseriedown i n
the art. more fully Be16W B BoreLid P Mth @'IGhA? 1&&5&8*&%5& \éﬁﬁéﬁ ! §t§fe?ﬁ(% G

signals .froma sourc¢e such as answeri ng 1to
1) for exanpl 8SWRTK fntgréaceean @a,tg@agwmptmth & m%éetzqtor ®hi s

r gf llection isreordingbyffeh redrdifg Bévice and a processor. The telephone network

25 interface is connected to the incoming tip ring pair 24 as is known in the art. The
telephone network interface provides control of the connection to the network for
answering machine 21 and telephone 23. The telephone network interface is
controlled by the processor. When the telephone network interface indicates to the
processor that it is receiving a ringing signal from switch 100, the processor controls

30 the telephone network interface to give an off-hook indication to switch 100 and then
causes the outgoing prompt to begin its message. The outgoing prompt may be a
tape playback device or a solid state memory with a prerecorded message, as is
known in the art.

A known problem in the telephone network is that signals from a source

35 such as answering machine 21 to telephone 201 (FIG. 1) for example, will be .
reflected back to answering machine 21. This reflection is commonly called "echo”.
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| f answering nmachine 21 nerely detected inconing speech, it would detect
the echo of its own pronpt, and start recording. Therefore, a certain
ambunt of echo cancellation is perforned in the preferred enbodi nent of
this invention. . To this end, sijrultaneously with starting the
out goi ng pronpt, the processor in the answering nmachi ne causes both the

out goi ng pronpt and the incom ng signals to be placed in an echo cancel er.
As wi || be desgf afdedring nighine @dtradrelylifeteeved indmmieg speechricwbeld dgecethatels an
echo estimte t i a':!}% ] i gnal . The
resultirng si gn%?ﬂ@u@é@%‘soaé&gmggg r@é%’e?ﬁ%@?&{’%@s‘?g@gq ,|§p%€%§§nt, t he
speech det ect orcangellatonsistneefopned insthe preferad-gmbagimentof this HWepihapt and

starts a recording devi<tgthis end, simultancoddly Withslattf the olitBing PréfiptyRES agi NY
Femented. in a voice

systemw th yoice acti,vated pronpt Interrupt be in
Tai | syst em 30 PrORSSIGF [ s AnGHErg HRchReCAHS bt thei QU e RERIMRL AR ewi ¢ h FI G
5. Voice mail dysinsing 4ignaisyo bephctdingh esls tarvelerUAk will bt descAbEd i ndodece.

o Tabl e {1 omORAReitER dht 6 el echblaleh ali30ho ARRMEAICbA: Bltelho |
100 t hrough voiesématerfiam thedneorgingtsignal. | Thecresulting signalds SMEIP TXpeechxlasecserol

link as is COU\IPEﬁe!eQH‘i%' pﬂéﬂt,%@%&?&t&d&ﬂi’nfoﬁm Efﬁ:tﬁﬂée%scﬂq WHith affis 8ffGhe .
4,612, 416. gﬁl ce l1inks, 41 carr y0|(fe. channel s, and are I n the conventi onal

mul tiline hitht RIPRBRAIASIARS2 recRding 4&Vifks 41 are coupled to voice ports 42
of system 40. | nterfaceAl@mhativelg|the esick aicssaging dystepr witlbeaice actbatedrprompa
link and a prot. ls 2 : | . y the
voi ce nessagi nglR%;ﬁ/JgPtgér']a{'%;m;éng@%g "g prﬁlggfa ?}l%&%trg fe?lr%dr’%g&élﬁ% {%%g%e&?% the
art. Operati on radreslqtail in gonnegtipy avithdflGe S mycicesnsil systenz ¢@ mapnbaadange system,

interface w th saciPEthe’/AUDES %i'cb’ﬁiéséagidé syStenT i dR8éritd 19 theQOID IS 1 ssued

to Kepley e al ., on Dec er Q,,.1988. .. Wien an incom ng, call
Lo tho vai oS o NanaS, SOD Y BN Ces ATSE Baprvoirc Al SUgn & COPFOIERE o
svvijt fh 108, i;tj swdtchingtsystefn 100 thaguigh roive linkearkBdcdriwodligh suchrmanixb&‘gmz jI
nodul e 150 an ] r ni U1l to
connect the caﬁ%g?g&&ﬁ{g&é?? gﬁiﬁﬁéﬁ'&? gﬁgésfﬁiﬁeedsjﬂiqf Srlm%%{eﬁ&:%s’ie 33!r?t group 41
to voice mail Apdtdedh2416. Aoichkinksatecartymoicexhapnsls gad are in thetconventional t ch

100 to voi ce Mehh)ifiné h&f goup fitnad i Véide ARk SCAECOEpIERTd vo@ewp&tse;zldf@?stéé
t hat the calb :@ ﬁn. VOI%ﬁ mal.l system t hen corirpl efes.a ﬁonne tion one
of the mul t #Pi - Hotsrfags 63 Fanslates betweenthe projacol ysedop data, inc and a protarales on

is conplete. format that is urideestyed 6rcused en@glyty g voRensgighty $steardi bl e
Si anal & to. gench ARG o5 A RRRRE s ML S i =L OBBRbt BFATubeiyE T "
gener at ed i nconvoigg mibsarice aysterb@nd its nerfaderwidni RBXsare deseribed imdd %t ed, t he
gr onpt is stoppBeeRadobltR3r whizh Kshed R KEHIEY et. al., on December 6, 1988.
: 25 ' When an incoming call to the voice messaging system from telephone
201, for eXample, arrives at switch 100, itis routed from switch module 130 through
communications module 150 and to switch module 120. Control unit 121 causes
ALU 122 to connect the call to one of the available lines in multiline hunt group 41
to voice mail system 40. At the same time, a message is sent from switch 100 to
30 voice mail system 40 indicating an incoming call and the line 41 that the call is on.
Voice mail system then completes a connection to one of the multiline hunt group 41
lines and signals that the call connection is complete.
The voice messaging system begins an audible prompt, derives an echo
estimate, subtfacts_the echo estimate from incoming signals to generate an enhanced
35 incoming signal and monitors externally generated incoming speech, as above. Once
incoming speech is detected, the prompt is stopped and the recording of the
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I ncom ng voi ce begi ns. Al ternatively, the voice nessaging
systemwi th voice activated pronpt interrupt may be inplenmented digitally,
as will be described in nore detail in connection with FIG 6. This

al ternative enbodi ment will be described ingconnection with | SDN tel ephone
11, but it will be apparent to one skilled fn the art that the follow ng
descrl ption could apply with little nodification to non-ISDN tel ephone
systens. In thllgc‘éfﬁmd‘l%'hengSDN t el ephone 11 is connected to conputer 13

ﬁg? rr;[alo i \é\’: It c gr é ggs . Vﬁ en A@tggr?ulve@r the R e AR difs R QﬁP@Fttﬁ Q&Ace tagtﬁva‘?éﬁaﬂmln‘fn
predet er ni ned t'PHEVSF gm&tbfé?’ﬂgﬂe\%qdﬁg‘imlﬁ}t ?‘Rawl‘lgll’q ‘é"d"%%dﬂ? mare defaiting on
ano':]her Ical |, |@DhectmnepitoREG. 16l 'Hayalmgat_ivmbwﬂhh éﬂt@vr:nfbeﬂtaicn@ed gne of the
B- channel s, Re I l.ng..t.he echa estim

5 channel s, Beaidinedls PUPEISN (AboRh 31 Rl oS0 63k BB e e
det ect ed, | SDN that téﬁ%@lmmg descoiption beuld appiy witnlittle ewidificatien tr etinAI§ DN e

speech nmessage.tele Fhone systems. ﬂi‘%@@xﬁb@&hﬁﬁ DA @efflﬁinﬁq lg?éo?ﬁgétgg oysStem

with voice activa om&t i nter now n connection with
the flow chart ‘Eﬂmﬂi"ltg tﬂswgglbéﬁgewb@ yeall 5Hues from dclenhone 0bgRone

networ k i nt erfa&:mmpﬂujlnoamlmgll@rmm@g $tops etur, A6 khdWh indhe aft| AElePat i vely a
message i ndijgat

Storage systomiradBhibgatt b @ aﬂkﬁ‘r?ﬁg Al Pl B8R goapmgEcath eger
which in the priSDYY telephene blimaybeginanaudibl¢e proaype ah oneobithe B-elmnaels Hegins 3.

Next, in box 23fe prite&fdf- dé&?ﬂﬁuﬁh@ﬁfé'eché eﬁﬁﬁﬂte &lﬁl BBhiGS erqgcorﬁng%&gﬂ
conpl etion of a connﬁﬁ{el on throu voi ce

messagi ng syst Pk el fesRonse Fﬂﬁpég‘ir]\ 'Pf'é’ﬂg %ﬁqt%és%trtphekﬁprwlts@pszlmpramt
causes the out guidriggins seqordihg theespeechmessageed. Next, in box 250, the voice

rocess. Jant8cho st maihe SpAERGFLS B0YGRE FRbeRld GBS RRigh R, o
from the i ncoriPA@mBY igtrarupt ml!lsow@@estm ingoanectinh avithattle owchhrt of BIG.)Hanced
signal is examgg nEé’fo aSQ I?ro?d %%l@%héﬁlé n\é%vélclrk B ex@fc@%c?lpmrgbae&e?é@nég of o o

connection wth, 0 _enhanced

circular FIFO tRH‘gF%E’ W&lte{fﬁﬁﬁﬂmrpe%wrla@eau@ %lécqmng@alé in Bex/ 2k
m | 1iseconds arprocesspriin e violcedbragé sYsEBﬁQm B zmaﬁaﬁts f6i NHgS, whe?€ Ncis acul ar

buf f t h t.h
ot onal s 1 n 20c it Brbydr SRRNTT uf WA embodfany LGB Spal B ok
the speech si grﬁh@n 3 Nexfoin baxs230, an off-hook signal is serdec switcn100, amusing 270, a

det er ni nati on Ic&ugvaiemloffa%aﬁﬁ‘&*ﬁohsmé %Haﬁlta‘ﬁgtwdrfc speech is detected,
processing proceeds announcenent is stopped, and t hen

wher e
processi ng proceeds to @ o4 OW?éP%SSngg By SreEm PXBCULES Program dnstructions defined
-10- dunped i ydoxi240aad cawbes theNitgoing proBipt t?Sbtrarisimittéd) ARt Td bok 236) he ar €

recorded. ls ygice messaging system starts the detection/cancellation process. In this process, an
echo estimate of the prompt message is derived and subtracted from the i incoming
signal, thus developing an enhanced signal. The enhanced signal is examined for
speech signals, as will be described below in connection with FIG. 3. Next, in
box 260 enhanced signals are moved into a circular FIFO buffer for temporary
30 storage. Since at least several milliseconds are required to detect incoming speech
signals, the circular buffer with several milliseconds capacity is used to store the
incoming signals in case speech is detected, so that the first few milliseconds of the
speech signal are not lost.
In decision diamond 270, a determination is made if speech is detected.
35 If speech is detected, précessing proceeds to box 275 where the announcement is
stopped, and then processing proceeds to box 280 where the circular buffer is
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speech is not detected in decision dianond 270, a determnation is nade in
deci si on di anond 290 whet her the announcenent is finished. |If the
anhouncenent is not finished, processing proceeds back to deci sion di anond
270. If the announcenent is finished in degi,si on di anond 290, processing
proceeds to box 295 where the traditional ~ er I's given over the network.-
Processing then continues to box 285 where incom ng signals are recorded.
FIG 3 shows a dimpdd idiceshe asnondert Nexts el 285 ald incoming oigmdnaratréasndesk d€ ess.
Box 310-general e&?ﬁ%’f’ﬁet@ct&? irﬁci&%ﬂﬁn A1hrﬂ8nd (?rafcﬁfe?mu%xﬂoﬁ RemMEhfeERdn

enmbodi rent of thi'sS 1 nvention, lne 1ntertace gives
on- hook/ of f - hoottiagiogd 294 %hﬁt!lepws\ﬁnmcamamgs finisheda Jf Mﬂ‘a@csﬁleﬁ'flstnﬁb

i nconi ng si gnal finigfed, PrdeBRME procdedebaikito dé€ikion Aasondi27e. mhe@fxmc&i;éht is
according to thjs coul or, S log to

digital conv rté't“Sﬂ“?rbn‘e e‘ﬁ‘(a)f"&‘\}ma?‘&@;’r f by és[%g%pgg%g @I@ﬁ;ﬁééﬂ}rﬁ&al nterface

310 woul d conpr iraditianal ibgemis gm:lmaveet}kmtvtbrh.el’rocb'sshfgahaneodtmnes tortozr2Bace 310
al so conprises @h%qg&&ggs%wi%égo -hook signal to the network, as is
art

known in the a i cation of a call comes in fromswtch
100 to interface 310. | AlGr3 shewsa bloglpdiagramsofshe spasely detegtipn/compensatioar

three or nore rpﬂﬁéss Iﬂdicﬁgfg@ﬁexﬁﬁﬁd&ﬂjﬁehstelegﬁ&{eflﬁf&n@ﬂf@%é Qn%é/ﬁi'eﬁa?reﬁff hook
causes echo ca

di t 1 330 t
oget " ool SeuhodmeiC ap i haBiofriRe Bidnpane S i iagt Sven 68 a‘f Pho °

network and to sighals axhprovides 8ﬂfgltabfepaasamtembmfahe;nconmgmgnahras is k-mdmtn ons

f th t i .
okt ure b “The ¢ UBIE, TR A iE0e 210 SEebrng s M RS collitobbrile
call ed "echo" @mem sigailar apglog &p mmlc;pnvm Bb@é@ﬂelmgléﬂdﬁté@oiheltﬁgphﬂﬂ

i nconi ng speechyigd ﬂﬁ&fa’ie 310 would compnsE%rsigxﬁﬂfﬁlﬁk%mﬁﬁﬂeﬁdmgp‘hohé)hhé‘e echo
of the pro t rress 1 ncomi n

speech by {1 48 740 BB eao s e don Gtinsdn ek Jenel Bribg PEsTR o

t'0 appr oxi rrate tsﬂmowhotlm‘art he pronpt nmessage in the inconm ng signal

del i vered through inter A?}Pt‘ﬁriﬂ r%@?&Pmllﬁ?roﬁ?%kéﬁtﬁ)gri@?]ﬂté(rf&%rﬁbat es an

echo estimate of simlar d rrequenc
characteri sti csIntmeéJQmpaéesSpr?%swze @@s aﬂmtbrep pbmomengsﬂ poeeser 37 nal

t:0 generate an efikediaGdface800iogve aﬂaﬂlhoorsma@dam a«bi:am()(nﬁsraﬁ Aated abovek
hanges. uott BRARSSE ] odiEe F255 Bk SAG R eter B BT SR B et "
char act eri st i csdelhvarigg agrempthessagd toghe network and to-edHo canceler 330. As $tated, echo
Sﬁﬁcf'oe?eii?d?ﬁgﬁ%@fﬁi&?@%@“@é%%éﬁﬁ SREpReet s mbpo RERE O FicBinint”
enbodl ment of t Figaals. e e thenamse pf tedel anéﬁﬁ%l‘fﬂf’édAﬂM%%qugs ¥isyehl to
reflections, commonly called "echo”, should be removed for optimal detection and
25 recording of incoming speech signals.

Echo canceler 330 adapts to the echo of the prompt message from the
network during intervals of no incoming speech by filtering the prompt message
delivered directly from prompt 340 to approximate the echo of the prompt message
in the incoming signal delivered through interface 310. Echo canceler 330 internally

30 generates an echo estimate of similar delay, frequency, amplitude and phase
characteristics, and subtracts the echo estimate from the incoming signal to generate
an enhanced incoming signal. Such adaptation, as stated above, is continuous,
because it has been empirically determined that the network changes over the
duration of a prompt message, and therefore echo characteristics change over this

35 time. ' '
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determine if the |level of speech in the signal exceeds a predeterm ned
anplitude threshold for a predeterm ned frequency band for a pr edet er mi ned
amount of time. If the incomi ng signal exceeds the predeternined

t hreshol ds, speech signals may be present. In this manner, if the incom ng
signals are of short duration, indicating 'a“p'op or click on the line, or a
| ong, steady tone, indicating a nodemor simlar device, they can be

i gnored. Alternatively, Nepemhodal&tdrBBO aaﬂ/eraameaﬂhdnyé@mb&m@mgﬁaﬂwn of the

i ncom ng si gnal e m ng
signals are al so £t%%‘l?§lt§§té%3$d;arﬁ;tgor | ng r3603é ee‘%‘jc]egquqgs bﬁ\% er 360
hol'ds sanpl es oPre W@tﬂ%@gnqq{émmwgnmrgmanms ﬁ‘h&acnbamcdllmonﬁnfsigbaiftber as
Itskknown in thedeceﬁmnwmalakﬁ éc{m];%t §ﬁ exéb@ﬁgﬂ?{g@ nP@a&Ehﬁﬂ ech
akes a peri art. o 0

recor der wergsdt @Fﬁé‘&% eguﬁﬂé’b’ r&mmramedm@tgbe@eh i S
detected, the cﬁ'rﬂxemconﬁng)si’gﬂ&!rex%& the pil&ietetmir&d m&sﬁ&@%ﬁ&&h&éﬁdsm Hehen

gggg't gggp'mgegﬁrseg@{ezg 1 il SRR iR sfgndls s¢a$$8{ﬁ83§§@§&§°w@agga%§@ct ed

and pronpt 340 peprpr dickonithe lipe,onptlong: ssa@e;ongrmd;emmgra Bader pp kimdlar devicgep”

tone to the ||nﬁ1e '28n 8¢ rlofed. SORART hd %‘E}%
wi |l now be ?bed | ﬁgcog&ntgct I on v&@?@pegﬁ aﬁg(\:/fgﬁSﬁgm%E%aﬁ#e tg gh‘E’F@% 4,
Answering na 15corping sign FrB?)‘B‘F"rPé‘rﬂfsB?ecf‘hl s invention is connected to
t he network by way of aEnhamdeddndoniiag sugnﬂpareﬂlsmgidlwmdltmmcaﬁhﬂg Buffera3%0! S

k h hi 21,
whioh al'so connissrilE bafist SEPRALT sdhilh oHihd Elhaficed ipfhufilE Yimalidn ARG
ringing i s det eEH&Qbeffer asieknown MQ@%@&@PM#@M@CQHM&M depgtion pfl

processor 420, g:‘eba{ta&eﬂ@&ﬁd&fﬂﬁdﬁ?dﬁrﬁt'ﬁn%tﬂ%ﬁ@%@éul&'be%%t1t‘"tﬁé'§e%ﬁrd%¥"' tch
410 to glve§n of f-ho ear anc are

ap
then delivered '8¢ ‘uaeg o3 Wg?eé:ﬁﬁ‘g?e‘ﬁ?%n@&\g%ﬁ %cer%Ps?ﬁhdﬂsts&eﬁiﬁb% a
digital bit streemtentafbidfend60iisdeliverad tb redorder 836,mnd4Réh fdramal m;ﬂebyamﬁpllal e

prompt 440 to %@6@3:@(%%3Cﬁro%*ﬂﬂ%iﬁ‘ﬂ?&&hﬂ'o?{ﬁt%ﬁgﬁ545Wn@ﬁ‘a%q is s and

into the network sage 1S
cancel er 450. Pronpt 4448 %?35@H“'@ldﬁﬂc@dtaaé@fWﬂé@COwlﬂit@ thenpxmnptn t he

ﬂt or [mﬁ al smeisa;r@, m&&mn@epbm a"'B&ﬁi"i’&th%&l‘?nesér{ars@Qtt s'recd?é‘é\ﬂt ; 410'20'“'
r g n
i ng ZZE b? alszl ﬁg 283@@‘” smbodimen wﬂl now edesgngedgmacorsmec%orslVv\cuhcan ne

-12- answating trachiae@l tin FEG.a6 Aissvening madchine 24 fof pifie simbodifint of this
processor 420 caysfonds Sodikt S&H'{S be. | si gnal
to be sent to echg cgncg? er Z@ qﬁt&%rgﬁwe&féégal% I&Faﬁongp%gaggre}& 9
estimate and sulAlF3basisnovadpdheart. hire 24iconnactsio aiswitchidhQ inanpweringas
descri bed abov emacfmwmn SHi¢tilsiborhelrs fine 34 t@&%ﬂ@ﬁ@ﬁ%@% %ﬁﬂmﬂés‘ﬁ
i ncom ng si e,gnhanged inco Si hen sent to speech
932! whdp 030 G red OF fihe 94, Swlieh 416 Tutk sor
detector 46G°any "tBIRENES T}Eﬁ‘ PLPN AR+ 1 informs processor 420, and
processor 420, after a predetermined time or number of rings, causes switch 410 to
give an off-hook appearance to the network. Incoming signals are then delivered to
codec 430 where they are converted from analog into a digital bit stream, as known
in the art. Processor 420 then causes audible prompt 440 to operate, which sends an
30 audible speech signal to line 24 and into the network. At the same time, the prompt
- message is delivered to echo canceler 450. Prompt 440 may be a simple tape device,
as is known in the art, or may also be a synthesized or recorded voice stored in RAM
or ROM. If prompt 440 is'a tape device, prompt 440 sends signals to switch 410 via
line 445, bypassing codec 430.
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| f speech detector 460 detects speech signals, it notifies processor 420.
Processor 420 causes nenory buffer 450 to send the saved enhanced i ncom ng
signals to a storage device 480. Storage device 480 may be another sinple
tape recording device, as is conmon in ans rlng machi nes, 'plus a digital
to anal og converter, or may be a fuIIy dlg* storage nenory, as shown in
FIG 4. A second enbodi nent wil |l nom/be described in connection
with a voice mail syst eﬂmtl-‘:@samnmbhmdterc@bmﬁonnfﬁto@aptam\momsmm caysem 40

oL 2100 iy B o BURIE A SOIER il e 0 1 ol
There is al so eanselendsd.i memmmwt@@nmho estirsate andi snbaracts theeecho

adm ni strativeeqpil o thé‘Mdbﬁﬁné—an:%lVésadekér{&d‘ﬁgove-ri}ﬁeéoﬁn&ﬁi%ntv*lfheke{G“S' n
processors in voice nail IS e di pent-_of this  inyention,

tem 0
voi ce storage SULEYSTaEs an “ﬁ%ﬁ@%&%%gﬂr r@efnmme@%a%%g e or
503. For pur posam@ipede}sddftedlorr%(ldnu&o eepmudy baffér 470. thi s | nvent ion, only

voi ce storage system5 dded
by Chi s Pt on vl b et afifcidl ASEaAt BRh dilals 1HARed GRLUTGS Y
voi ce mail sysPeeessor 42%43%153&!@0!@01'}'3)01'@14@9@ od the spged g@@nc«mnecvmms

i ncor por at ed bglrghﬁéeaﬁ%ﬁage%ﬁee 48028 lorfg2Wsick 150 ﬁla‘y’%(&ﬁoﬂl‘i&‘ dimplesngen 40 on

one of the group lines, 41, nessage is, se erface
255t procelbofecgBling Siics o5 Brommonip v RGPS A S RamslResCor 820

causes one of tdevertener mydefafally digitabstbragememony, asfshe\hmm&mpear ance to
o g e ot 0 3hd SAfloRth: %gﬁﬁbweﬁc%é@ﬁ{%@hg&% witPa 8icbedi n

delivering the outgoin (ﬁ ng‘é echo _cancel er
540. Processor MBAGYSERFH tratﬁ% 55 e mail sypsemig of ghigemiodimepeof
delivered to egfiifvemis iScomftetedks Bﬁxt@lﬂm{nﬁranﬁég of 81 PHRS 42 Ncdnbted in
T W e A
an enhanced™ n to a
speech det ect omail5§stemddOeandi the adminiduratie mod6le, of awitdie 400, viielineadih VEhdreare
connect with Fi ’

o onpt 530 and e ain WBCes3fe B Uoibe phl 7L S BRBBmc P PVIlIBn,

base processor V8iGS storigesyHeRai Gy trause WC%QI‘ A2oandlataoas gracesser §0h I EOV

agcor ding to t berpdesfidesdribingthisdmbddither of s &iVentibh, oﬁly7\996¢0§&ag@3 cited
above.

FIG 6 is a2l SEemi Ry athbsissrssediad oabeesfeauresadgsd bedhis xesigorliing a
Voi ce nmessagi ndgexyibténFou attlnoxecnouqalaeﬁtswssmﬂl givoigetmaibhsystem#d, refeh & Unb.

B- channel s and C :

dernul ti pl exed on{ggtﬂé}gp W?lﬁ"q{ g%’%}@%&%d& ‘%géinWhéga%EI??%tpe%lgng I ner
601. |In the pr&eisamail sya@m on oenecofishel mudtiline hyot grogp lmn%%za TRESSRES i Sefer
second B-chann%bénﬁﬁrﬂaeém&p%&cég&ﬁ& ARteD, fof 8khnh G;Slé tHRE B Yo riflgg)i ti zed

B B rofbiof e i . et ace ks o give B ot ook Sopehrancd R ©
the incoming line. Processor 520 next causes the system prompt 530 to begin
delivering the outgoing prompt message to the network and to echo canceler 540.
Processor 520 also causes incoming signals from the network to be delivered to echo
canceler 540. Echo canceler 540 generates an echo estimate and subtracts the echo

30 estimate from the incoming signal to derive an enhanced incoming signal. The
enhanced incoming signal is delivered to a speech detector 550 and a circular
buffer 560, as described above in connect with FIG. 3. When speech is detected,
processor 520 stops the prompt 530 and causes the content of buffer 560 to be _
delivered to data base processor 503. Data base processor 503 stores the voice

35 signals according to the description given in U.S. Patent No. 4,790,003, as cited
above.

Sheet Has Been R laoed

Hllllll MU



(codec 602) and are transmtted to a receiver of handset 604 for audible
speech reception. In the reverse direction, the anal og speech signals
generated from audi bl e speech by the transnitter of handset 604 are
transmtted for coding by codec 602 into a_64 kilobit per second digitized
speech signal on path 621. The B—channel,'é “path 621, is nultiplexed onto
DSL 12 by splitter/conbi ner 601. I n'the presentenbodi nent, the
64 kilobits per second H&Masauoo&ml?mh063£I$15Nuéleph6nerstaﬂbﬁ%¢tdl ng.a voice

e buay. e D RraporditEh O8ic? Fessi Bl BBl Y OGE e Bled SRR et T
communi cati on tSé’P\ﬂ;éWn@Flétapé theda{channel oo digital sbscribed lmc)hz Ars) deumltlpldxw (FIG

1). ontd'& m&rﬁzhmwm %9&16238 Ia%ﬁh&ér do buYé?'6@? f@&é?x%sgﬁ SySt em
with voice agti, ated H&i}lnt rru g exani)
call is conndctedPBHv e‘E‘ FREpt 9‘1‘ fdh?ﬁ I‘SGBHSCCPF §r531a%€rls empathyp 1ives

at switch 100 faod 625BNd wtd formoneeyting digitived 's;ludecﬁﬁ)i@nae NThe digitelss fiihbs zir@l I
station set cop ¢ ntroller
609 causes an O%){;\?clﬁ{eﬁ O QQ;BO%EH %%%Bgﬁigﬁg%gé%lgﬁp sgﬁ dn&r)léhdgééefog?fd causes
pronpt 612 to d%‘?qe(iéﬂ"l%ﬂé aéatrg@ﬁmigecbmmelﬁerﬁd@edseoéw fomandible specht hr ough
cross connect s¥epfibn.6Rdhe RiRMe GRHBSEIE thebhalogRpEdchS ﬁ&?%néa&afﬂd?ﬁi acdigfea! s

and out goi ng, pr.o nal s, .and .pe he “subtra operatlon as
descri bed ag%vép%hegﬁﬁ%ﬁ'ﬂsgﬂnﬁqf% %@W#@nm @‘&Fm &POhal is
delivered to almpa@rkﬂﬂabit@cr secofid digitived speeeh sighbkon it 625 Died dehannel or
| f speech is d S ) rq Lf.] on set controller
609 whi ch caus s Céw %:sotﬁnlﬁ}“e1 i bgg&ﬁ)tﬁﬁ% 1‘2%5@%@@ nl%gerﬂed to recording
device 611. In this enlﬁdmar@mmsmbpﬁwnr-mmh&busmcsﬂcanchg -chenielon611 |s
an anal og t ape patvg22€s uﬁddefbﬁf)mﬁhﬁ@@v@iabﬁi%@ﬁ@dgrﬁmuﬁ b&@@hctiv%téa Bt €

via codec 6 cro t er nat t1.0 set
control | er %9 grr F %%10% bysy- aT}ferP(f&?'%féiB?P% %65 B’é‘ilﬁef/er
enhanced i ncompagkes dyn ahd forconmmmication betvdenstasion setgenaoiterl 680 and cedittaleval .

-14 - Ve chaiiim1 FI%} 1? system for providing voice-activated pronpt
interrupt conprising onsi.ve to recei pt of an inconm ng call
transmitting a pro eqm&@g@f ISPNstationrld forveies mgsagingshistemgrish s

during sai d trabRe activatétl prohpfin¥émii il RER Bl deS&ERAI For exaAHIENalgs Sai d
I ncom ng s P3G C Qox?ﬁeg{é% on’'B-channel 621 to handset 604. If another call arrives at switch 100 for
ISDN station set 11, switch 100 sends a message to station set controller 609 through
D-channel 623. Station set controller 609 causes an off-hook appearance to be given
to B-channel 622 and causes prompt 612 to deliver the outgoing prompt message to
B-channel 622 through cross connect switch 603. Echo canceler 615 receives both
25 incoming signals and outgoing prompt signals, and perform the subtraction operation
as described above in connection with FIG. 3. The enhanced i mcormng signal is
delivered to a speech detector 617 and to a buffer 613 as before.
If speech is detected, speech detector 617 notifies station set
controller 609 which causes the content of buffer 613 to be delivered to recording
30 device 611. In this embodiment of this invention, recording device 611 is an analog
tape device, therefore the enhanced incoming signal is delivered via codec 607 and
cross connect 611.
Alternatively, station set controller 609 could buffer incoming data in
data buffer 606 and dehver enhanced incoming signals to computer 610 for storage
35 and later retneval
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buffering said enhanced i ncom ng speech signals in a storage buffer and
a detection buffer, determ ni ng whet her the energy of said enhanced

i ncom ng speech signals in said detection buffgr exceeds a predefined
threshold, and taking further action using said incom ng speech sig-

nals in sald storage buffer in response to determ n- I ng that the
energy of said in€dalimsy speech signals exceeds a predefined threshol d.

2. A system.in accordancey V‘Ntﬁetﬁb&‘f&ep}omkwmwatﬁﬁb tfl?t’ehﬁﬁlrcoﬁfﬂdsﬁ{g

conprises recording said incomn . starting w saj
i nconi ng speech sig- nals TFSP%WG 516?‘&?} BhrdneAncoming C3x, SYRANSOHtNgG a prompt
accordance W th clpisgag Wherein said taking further action conprises
st oppi ng sai d pgonpt ness

rd h cl
wherein sai d prdefined taﬁgﬁ%‘ﬁ’é‘lgd“EB 5St§§€°]° nﬁ?‘i’ﬁ J?{] :tfﬁ“g@%hn%l?f Faig

a predeterm ned f peshpingss : 5. A systemin accordance wth claiml

wherei.n said predefined th eﬁé‘n‘%‘Ag%ﬁ{éﬁ[&ﬁfesen@r&&%%% i °§,—\;|" i 'aﬁ'?:xgéed@

predeterm ned anmount of en temS’n accor arm
wherein said pr edafpmbdim&nﬂ&&hold;lan@rrprl ses a predeterm ned thresh- old for

a predeternined frequency fiftherPadBibR 48 onga:a%teiﬁmhgw the énergy of said
systemin accordance with clarm 1 wher el r}ggﬁﬁﬂeég@%wg signals are
enhanced by an %cwowngémphmgnslem & ce with claim?7
wherein said i ncom ng signal includes an echo of said prorrpt nmes- sage,
sai d echo cancel er devel opi ng saj d, enhanced i g

a representation of said g'r(f?rﬂ? ‘h%%é‘é&& “@%‘W %‘ﬁﬁ%l ﬁaﬁ;ﬁ{l&%ffm
sai d pronpt nessageumcbmplhnesmdlggsadmm speechnsignalf rom sai d i ncom ng
si gnal . 9. A nethod of providing a

voi ce-activated pronpt
3. A method in accordance with claim 1 wherein said taking further
action comprises stopping said prompt message.

15 4. A method in accordanceé with claim 1 wherein said predefined
threshold comprises a predetermined threshold for a predetermined frequency band.

5. A method in accordance with claim 1 wherein said predefined
threshold comprises a predetermined duration.

6. A method in accordance with claim 1 wherein said predefined
20 threshold comprises a predetermined threshold for a predetermined frequency band
and a predetermined duration.

7. A method in accordance with claim 1 wherein said incoming signals
are enhanced by an echo canceler, and wherein said determining whether the energy
of said incoming signal includes speech signals determines whether the energy of

25 said enhanced incoming signal includes speech signals.

8. A method in accordance with claim 7 wherein said incoming signal
includes an echo of said prompt message, said echo canceler developing said
enhanced incoming signals by receiving' a representation of said prompt message,
generating an echo estimate of said prompt message and subtracting said echo

30 estimate from said incoming signal. '
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interrupt feature for a voice nmessaging systemcon- nected to-a tel ephone
network, said voice nmessaging system conprising a pronpting device, an echo
can- celer, a speech detector, a buffer and a éecordlng de- vice, all under
the control of a processor, said method conpriing responsive to receipt
of an incomng call and the absence of an answer signal froma
destination, said pr oﬂptA n@tm/xma:conhnmm clginp i dnpthemisshidiyeg storing said

signals to said tg,QRHARS; Qhéidb‘i&lﬂ% cancel er,
delivering incom ng si gﬁal S fro %?@ ftg[ﬂ?lgp one nert - work to said echo

cancel er, devel opi ng an echo estimate using said pronpt in said echo
cancel er. enhanci ng sai g, RCﬁi”étH& ﬁ'&@&hﬁndenwﬁﬂ'c%ﬁoé‘%h@?diﬁﬁfﬂ speech Qiénals

subtracting said ech est te fr Ld inco I ng signal.

del i vering said eﬁFFa ﬁf‘ﬁ&??sgﬂ WE%* speech detector and
to said buffer, I f sal d speech detector detects that said enhanced

I ncom ng si gnal are spee | ector .notifyin

sai.d processor, 5 sai d prg@%&%&%@&?f’ﬁ%ﬁ’gd“ﬁ%@&%?&%ﬁ%m&n‘emfeaﬂ“ for
st oppi ng sai d pro@proigghmassaging sysiconconpeeted i@l telephoneaietwiark, sqid aoitesmessaging

and transferring g t&n mpnsmg%ﬁﬁgh?ﬁ?ﬂbﬂ%sécﬂa%ﬁceféroﬁ% 1dét@étgr QU defer

to sai d record VIC one answeri ng
conprising: int éaqlae%con@aaéem ﬂkﬂ@ﬁ#@eﬁﬁwaf@mmgimﬂwd comptising

to a tel'ephone network, pr:egpunsiveaeseceﬁ%fan mcdiﬁﬁg%ﬁléta\%?% Qbsbﬂéeewa?&swer

reans Or X ATRH" Yokl o, o 45l i i ine B mesags
means for receivi signalstwsaid telephong netwnia bsd o sdidiechelcandelg, an enhanced
nanced noomi ng ot ghal T ororag pikgmiife SEhiB It 32 RERRonY ReuERk fn B gt
i ncl udes speech epancgler, buffer neans for receiving said enhanced inconing
signals and storing said epRaRpfhi a%iélﬂ@kﬁmate using said prompt in said echo canceler,
15 ' enhancing said incoming signals in said echo canceler by subtracting
said echo estimate from said incoming signal,
delivering said enhanced incoming signals to said speech detector and to
said buffer, _
if said speech detector detects that said enhanced incoming signals are
20 speech signals, said'speech detector notifying said processor, :
said processor starting said recording device and stopping said prompt
when said incoming signal includes speech signals and transferring said enhanced
incoming signals stored in said buffer to said recording device.

12. A telephone answering machine comprising:
25 interface means for ihterfacing said answering machine to a telephone -
network, _
prompt means connected to said interface means for transmitting
outgoing signals to said network, _ |
signal enhancing means connected to said interface means and said
30 prompt means for receiving incoming signals and developing an enhanced incoming
signal,

U R “‘rﬁ]‘iﬁ‘;i‘i‘i;ﬁm ;,ﬁin




-16 - recordi ng means connected to said buffer nmeans for’ recordi ng

enhanced i ncom ng signals, and processor neans for controlling said
arisweri ng ma- chine so that when speech energy is detected by

said detection nmeans. said processor neans stops said pronpt neans and
starts said recordi ng neans. 11. A t-elpheone answering machine in
accordance wth claim 10 wherein said buffer nmeans conprises a circular,
FI FO buffer. 12. A tspeevhlenergyaletestion ngamaretdiviag issid@abarcddirceming $ipnatl ai m

At ol ephone. an iR Gn SR Gt itcl3RRink SERALFARAT R B EARE0 T s
echo cancel er enhances reedrdingimeapsiconnesied teibaithsignalteghancinggeans fectecording

estimate and gubItALinBRhirkAighadchpgesti mte fromsaid incom.ng sig- nal.
14. A tel ephone answeri ng malc%il ne ?n accordance wth claim 13 wherein said

pronpt neans al so del i VEPGEsSer neang forsonirglliag sad raswesingdnaFhinee atvdisner |
and said echosgsok eh@gy thedetdcted ®ssatdiéleqiivhangins sqidgiroesssur ndans s@pssdi@t i ng
t he del ay, freguency and a‘ggtl i%u &A‘_of“%he echo. 15. A tel ephone -
answering machPREPRYMCEOE 8PY MATR SHRFTR™PIS 2 wherein said echo cancel er
continually determ nes said paraneters of echo when speech energy is not

det ect ed. 16. A voipge Awrijk mg%&&&@?ﬁé@iﬂ%ﬁ? ?ﬁ&aﬁn%ﬁm%mﬁﬁﬁsmhﬂér

interfacing said vgice mail system I ne hunt group froma-
swi t chi ng syst @8uding pronpt neans connected to said interface means for

transm téi ngp out goi ng Huffen hitahObeRwech said M@md{cnhanpﬁniggﬂﬁnset_immtmr?ﬁ@nsd
connected to sa . . . I JRYA . an
devel op- | gn%%rrg%{s&ﬁ@geaa# ﬁ%*%‘é?%d%ﬂé?@ﬂgﬁ?&ays R RS el on
means recei vi ngpid dewcidon means detagtsrpeerh angegyi angl si gnal for detecting if said

en- _ _ha“CEd_ | nCom yagenSdafif \Rtecidh 'n%%dé&ﬁ%ﬂ%e&{‘é‘r{eﬁlyy, transf@anfg?‘sﬁidrEa”S
for receiving sai % enh?nced, i ncoH) nq_ﬂ signal s and Storing said enhanced
si gnal s, stored signals to said recording means.

15 14. A telephone_ answerihg machine in accordance with claim 13 wherein
said buffer means comprises a circular, FIFO buffer.

15, A telephone answering machine in accordance with claim 12 wherein
said signal enhancing means comprises an echo canceler.

16. A telephone answering machine in accordance with claim 15 wherein
20 said echo canceler enhances said incoming signal by determining an echo estimate
and subtracting said echo estimate from said incoming signal.

17. A telephone answering machine in accordance with claim 16 wherein
said prompt means also delivers said outgoing signals to said echo canceler, and said
echo canceler determines said parameteré of echo by calculating the delay, frequency

25 and amplitude of the echo.

18. A telephone answering machine in accordance with claim 17 wherein
said echo canceler continually determines said parameters of echo when speech
energy is not detected.

19. A voice mail system comprising This Sheet Has Been R<ﬂ
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- 17 - recordi ng means connected to said buffer nmeans for’ recordi ng -
enhanced i ncom ng signals, and processor neans for controlling said voice

nei | sys- tem so that when speech energy is detected by said

detection neans, said processor neans stops_said pronpt neans and
starts said recordi ng neans. 17. A voi celifar systemin accordance with
claim 16 wherein said buffer neans conprises a circular, FIFO buffer. 18.
A voice mail system iniRedfedndumns fof inRrfatiap Raid Sol sl §ysea © aSmlltidine

enhanci ng neangs C%E)ritses an.echo cancel er. 19. A voice mail systemin
accordance wi t M EERYR HOM 3 @AM R8SEM 8™ echo cancel er enhances sai d i ncom ng
si gnal by deterni ni ng peomptaheans cofneeteddo said émerfavg ragane fdraransmitting e usi ng
said determ ne&tﬁ&ﬁé@%ﬁsip?ﬁﬂ ng%ﬁacti ng said echo estimate fromsaid

I ncom ng Si % nar. ; vol cé nell systemin accordance with claim 19
wherei n sai @ pronpt ne4siggakgnhancing meagssconpeciedyiorsgidi ingriacymaans fopreseivingecho

cancel er, and ﬁ%ﬂi@@ﬂ@lm&éloﬁﬁgﬁh@hﬁﬁﬁeéﬁicgnﬂi’%lﬁgm,erS of echo by
cal cul ating t he del ay, freaﬂuen% and.anpl it ude, of tadg @ﬁgo. . 21, A.vokce
mai | systemin accor dafRECeRFEY dste %ggiﬁ\ﬂ‘érr%‘ieh‘“%%f srgcedineoming signa
conti nual | y defordeiecsrsg faaid epharred inrcomirggdignabinehudep speebh emergyly i s not

det ect ed. 22. An IS : - | :Sal s :
station set connect'eq%%?%ﬁgpgﬁﬁ%ﬁgg‘gg@r| é‘rmgﬁlgn%%%ﬁ%aﬁ%fﬁ}?%dlgﬁd
second ' B- cH&nnehgnepddneorping signalsi and an | SDN swi tching system  said | SDN
t el ephone station set ?ﬁ&éﬁf»s'oﬁhﬁﬁnsfoﬁbbﬂtfdll@ziéﬁﬂhis%ﬁn@‘ﬁ&ﬂﬁin&@bddit@ihbm l'y

I nterfacing said

Sai a orgi 18l oinbeh pisosy T oS R S ErOL AR, Rl ool e B0

B- channel pat hprampt meBnsdnsdstasts said recording measspect i vel vy, a first

coder/ decoder for converting between digital voi ce signals received

fromsaid first B—char} el via ... said splitter/¢ i_neftma ns, and. sai d

first B-chan- nelé0p4} ¥oise mail #4569 19 8 g aihclaim 19 further including
15 buffer means between said signal enhancing means and said recording

means for receiving said enhanced incoming signals and storing said signals until
said detection means detects speech energy, and

when said detection means detects speech energy, transferring said
stored signals to said recording means.

20 21. A voice mail system in accordance with claim 20 wherein said buffer
means comprises a circular, FIFO buffer.

~ 22. A voice mail system in accordance with claim 19 wherein said signal
enhancing means comprises an echo canceler.

23. A voice mail system in accordance with claim 22 wherein said echo
25 canceler enhances said incoming signal by determining parameters of echo, creating
an echo estimate using said determined parameters and subtracting said echo
estimate from said incoming signal.

24. A voice mail system in accordance with claim 23 wherein said
prompt means also delivers said outgoing signals to said echo canceler, and said
30 echo canceler determines said parameters of echo by calculating the delay, frequency
and amplitude of the echo.
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a second coder/decoder for converting between digi- tal voice signals

recei ved from said second B-chan- nel via said splitter/conbi ner neans
and said sec- ond B-channel path and anal og voi ce signals, audi o
means connectable to said first B-channel f :

-18 - audi bly transmtting and recei‘Vi% Voi ce communi - cati on,
recordi ng neans connectable to either said first B- channel or said

second B-channel for r28oAdioixe mail systdnt in aveesianeeswith claim @ twheesin said echeect ed

to said-splitt %Eﬁ@e?ép%!oﬂﬁﬁuallg élleg?t?.plr%g tgzﬁg _pC ag{r%ﬁég% bt ééﬁg %ng%{}ﬂ eﬁéx%?%%l?ott 0

sai d network on either or sard
B- channel , sidQFP&Fedenhanci ng means connected to said first and second
B-channel s and said pronpt neans for re- cei ving incom ng _signals and

sai d out goi ng signals, evel] opi ng. an_enh I ncom ng signal .
buf f er means connect edz?'oAgigﬁNgtFlﬁﬁg‘? eél‘ﬁql’sgﬂélsﬁﬁmgegﬁﬁéﬁlﬁghc’"&rf t’s‘?‘a‘i%at
recor di ng ne&nsofmectet ia adigighsubscriber dinb aomprisisg frsand second Brchasngnadd a
enhanci ng neangy_chahefRHR ISHRF SYirdiel {}}si‘e means connected to said

i aild’e

si gnal enhancing neans for_recervin . n- . hanced signal and
det ecting whet her said %M@lephongﬁgﬁamsmﬁmmés speech ener gy,
wherei n when sai d speecdplieegedinbiflér Bedns 8or diRiRd1E interfabidg REidSirsRaGEcsMaer 9y,

i d t nme St . sai ecor.d neanps .starts and.said Quffer -
moans. del | ver s ESaranes apd sid hema e of e aBRABer ety AR 5" hatne]
23. An | SDNI@ elpem;neneqosiﬂeﬁ-cm_nsl_@ath andoac Dechdnme] @athi, tdspexitixely, 22 wherein said
recordi ng nmeans conpri S@ﬁm@c&ﬁeﬂ?{:ﬁd&f&%&@e‘iﬁngb&&gﬂﬁglgitﬁ igﬁegi%ggﬁge

conpr i Ses. an AMGHEOEIERE SHAGEH BErARRE RS APLGHFaFDRIer B5A0S HESELSLBs ai d
buffer means. channel path and analog voice signals, -
a second coder/decoder for converting between digital voice signals
15 received from said second B-channel via said splitter/combiner means and said
second B-channel path and analog voice signals, |
audio means connectable to said first B-channel for audibly transmitting
and receiving voice communication,
recording means connectable to either said first B-channel or said
20 second B-channel for recording voice messages,
prompt means connected to said splitter/combiner means for
transmitting outgoing signals to said network on either said first B-channel or said
second B-channel, _
| ~ signal enhancing means connected to said first and second B-channels
25 and said prompt means for receiving incoming signals and said outgoing signals, and
developing an enhanced incoming signal, '
| buffer means connected to said signal enhancing means and said
recording means for storing said enhanced signal from said signal enhancing means,
speech energy detection means connected to said signal enhancing
30 means for receiving said enhanced signal and detecting whether said enhanced signal
comprises speech energy, '
wherein when said speech energy detection means detects speech
energy, said prompt means stops and said recording means starts and said buffer
means delivers said stored enhanced signal to said recording means.

—_—
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25. An | SDN tel ephone station set in accordance with claim22 wherein said
pronpt nmeans conprises a digitally stored voice nessage. 26. An | SDN

t el ephone station set in accordance with claim22 wherein said pronpt neans
conprises an anal og tape recorder with pre egorded nmessage inter- faced to
said B-channels via an A/D converter. AT | SDN t el ephone station set
in accordance with claim22 wherein said buffer means conprises a circular,
FI FO buffer. 28. An 27SEd ISDN petephens statioroset éreaccordaace with alaira 26iwhersih ai m

22 wherein sa| an echo cancel er. '
- 19 - §L }eg@g%eap ﬁdgﬁ% sgaiﬁgﬁﬂg‘%&l&ﬁsaccordance with claim?28

wher ei n sald echo cancel er develops and echo estinmate using said pronpt
message and then de- v’sl QRFISDIN €kl baél@teﬁionmmrad&ard%hwaimbmﬁlzbtwmlhng

d h d | eph
STt on Set | RSP B SE RGPh Ab e TTAEUEE™

determ nes Sai cbmacta@ﬁm&bﬁf&rmd:msduratlon of said pronpt nmes- sage. 31.
A systemin accordance with claim8 wherein said generating an echo

estimate of said pronmpt nessage and substracting said echo estinmate from
sai d i nconing sig- nal29%HUSIIN tslephope stationssey imacgordapce with glaim 26 wherein

said prompt means comprises a digitally stored voice message.

30. AnISDN telephone station set in accordance with claim 26 wherein
said prompt means comprises an analog tape recorder with prerecorded message
10 interfaced to said B-channels via an A/D converter. '

31. An ISDN telephone station set in accordance with claim 26 wherein
said buffer means comprises a circular, FIFO buffer. '

32. An ISDN telephone station set in accordance with claim 26 wherein
said signal enhancing means comprises an echo canceler.

15 33. An ISDN telephone station set in accordance with claim 32 wherein

' said echo canceler develops and echo estimate using said prompt message and then
develops said enhanced incoming signal by subtracting said echo estimate from said
incoming signal. |

34. AnISDN telephone station set in accordance with claim 33 wherein
20 said echo canceler determines said parameters for the duration of said prompt
message. ‘
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