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COVMUNI CATI ON APPARATUS . Technical Field. The present
invention relates to a data 5 comuni cati on apparatus which shortens the
tinme needed for a pre-comrunication protocol that is carried

out prior to actual communication in data
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comunication using a nodem such as facsimle comuni cation. 10

Background Art Recently, this type of data communi cation
apparatus perforns data comruni cation using a V.34 nodem (28. 8 kbps)
which is specified by the ITUT. The ITU- T al so reconmends T30 ANEXF
(s6-cal l ed Super 15 &) as facsimle cdmunication standards using the
_¥.34.nnﬁen1for facsiml e machi nes. A pre- communi cati on protocol for
agsimle communication is cartd ording to the standards,
after which comuni cati on of iﬁrr%ggRggTaﬁlg execgt ed. 20 Such

a comuni cat pr M | based on the sequence
Charti||LBt¢§?édq§#ﬁﬁggwéi15ﬁ g@ﬁ§%§€Q§ Is a control signal chart for a
pr e- pr ot ocol . i mile comuni cation according to prior art.
Referring toTﬁF&PJfggirg %ﬁéﬂle character 13a 25 denotes a conmuni cation
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5 communication apparatus which shortens the time
needed for a pre—communicaﬁion protocol that is
carried out prior to actual ¢ommunication in data
communication using a modem, such as facsimile
communication.
10 Background Art
Recently, this type of data communication
apparatus performs data communication using a V.34
modem (28.8 kbps) which is specified by the ITU-T.
The ITU-T also recommends T30 ANEXF (so-called Super
15 G3) as facsimile communication standards using the
V.34 modem for facsimile machines. A pre-
communication protocol for facsimile communication is
carried out according to the standards, after which
communication of image data is executed.
20 Such a communication protocol will be explained
based on the sequence chart illustrated in FIG. 13.
FIG. 13 is a control signal chart for a pre-protocol
for facsimilé communication according to prior art.
Referring to FIG. 13, reference character 1l3a
25 denotes a communication protocol for selecting a
modulation mode from among a V34 half duplex, V34

full duplex, V17 half duplex, etc. Reference



2 * character 13b denotes a conmuni cation protocol for

I npl enmenting |ine probing to check a Iine and determ ne various kinds
of paranmeters. Reference character 13c denotes a comuni cation

prot ocol for 5 nodem training. Reference character 13d denotes a
conmuni cation protocol for setting a noden paraneter. Ref er ence
character 13e denotes a communi cation protocol for exchanging a
facsimle control s Ref er ence charactﬁé113f denot es. a_dat a

' l..
communi cat | o B3RS EBRotciRI ARBP e R Br FREBPRASARICE BRETQRRE SPde i n
the diagrami.s se nce for a caller nodem and.the .. | oper side is a
sequelncg on érﬁ‘pzlr%ﬂgg%ﬂﬁ’cﬂanflﬁﬁd R4pP1ng toohigf&ed plbBredl% rom : ef t | to
right. The above, co ni tio% protocols wll 15 di scussed

C e
speci fical | ydetermine Varigps ingd edmRft 3RETST pr ot‘g%f)farﬁ’ac?-or

character 13c denotes a communication protocol for

5 modem training. Reference character 13d denotes a
communication protocol for setting a modem parameter.
Reference character 13e denotes a communication
protocol. for exchanging a facsimile control signal.
Reference character 13f denotes a data communication

10 protocol for the primary channel. The upper side in
the diagram is a sequence for a caller modem, and the
lower side is a sequence on an answer modem, and the
sequénces progress from left to right.

The above communication protocols will be

15 discussed specifically.

First, in the communication protocol 13a for
selecting a modulation mode and communication
protocol, which permit éommunication between a caller
modem and an answer modem, are selected through a

20 V.21 modem (300 bps, full duplex) after a line
connection is established. A facsimile machine using
a V.34 modem selecfs a V.34 modem as.the modulation
mode and facsimile communication as a communication
protocol.

25 Then, the communication protocol 13b for line

| probing checks the line by transmitting a line

probing tone from the caller modem and receiving it



sel ect:i ng a nodul ati on node and conmuni cati on protocol, which permt
communi cati on between a caller nodem and an answer nodem are

sel ected through a 20 V.21 nodem (300 bps, full duplex) after a line
~connection is established. A facsimle machi ne using a V.34 nodem
selects a V.34 nodem as the nodul ation 3 node and facsimle

conmuni cati on as a comruni cation protocol. 25 Then, the
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training, the caller modem sends training signals
5 based on the training parameter selected under the
line probing communication protocol 13b, while the
answer modem receives the training signals, learns a
filter coefficient for an adaptive equalizer for
compensating the line characteristic and checks the
10 reception quality of thé training signals.

In the communication protocol 13d for selecting a
modem parameter, modem parameters are negotiated
between the caller modem and answer modem in full
duplex communication at 1200 bps, and an optimal

15 modem parameter is selected from the modem parameters
preset in the apparatus, the result of the line
inspection and the inspection of the reception
guality of the training signals.

The communication protocol 13e for a facsimile

20 control signal is an ordinary facsimile protocol to
execute negotiation of facsimile control signals NSF,
csI, DIS, TSI, DCS, CFR, etc. in full duplex
communication at 1200 bps.

In the data communication protocol 13f, the

25 caller modem sends image data and the answer modeh

receives the image data, in half duplex communication

at 2400 bps to 28.8 kbps. In the case of performing



5 based on the training paraneter selected under the

selected fromthe nDdem

result of t
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quality of the trainin The co ni.cat tgcpl 13e
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execute negotjatign of facsimle control signals NSF, Csl, DS, T
DCS, CFR et®r2fn“ful | dupl ex communi cation at 1200 bps.

In the data commp calion pfolosohdd nobllh Forrotild %ofRUHT c£LES M0e

10
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25

in accordance with the training parameter selected
under the communication protocol 13b for
communication line probing and the modem parameter
selected under the communication protocol 13d for
selection of a modem parameter. To compensate the
line characteristic, the receiver modem executes
communication using the filter coefficient that has
learned in the modem training 13b. This ensure
op;imal data communication according to the line
quality.

The above-described prior art structure involves
five channels of a pre-protocol before starting
sending image data after line establishment, and thus
requires about 7 séconds. By contrast, since
electric transmission of a single sheet of image data
at the maximum communication rate of 28.8 kbps takes
about 3 seconds, the pre-protocol requires over 60%
of the entire time of 11 seconds required for
transmission of one sheet of an original including
the post-protocol of about 1 second. This time
needed for the pre-protocol gets greater as the-

number of transmission/reception lines increases, and

| i ne probing

10

comuni cation protocol 13h, while the answer nodem receives the
training signals, learns a filter coefficient for an adaptive
veqyaleer for conpensating the line characteristic and checks the
reception quality of the training signals4 In the comruni cation
protocol 13d for selecting a nodem par anet er, nodem paraneters are
“negoti ated bet ween the caller _nodem and answer den1|n

dupl ex comnf‘rﬁlﬁlﬁPPét‘Fad%lﬁl?Oétb%‘ € aftgd X ypt FREMUDEC2 ﬁ‘ﬁ’%rﬁ%{égan& er is

S,



receives the imge data, in half duplex conmmrunication at 2400 bps to
28.8 kbps. In the case of performng

4 comuni cation at the maxi num comuni cation rate of 28.8
kbps, inmage data can be conmunicated in - approxinmately three seconds
per a sheet of paper of size M. 535 = The af orenenti oned nodem
perfornms comuni cation I n accordance with the training par anet er

sel ected unde t he co ni.catjon pr%{ocol 13h f é comuni cati on
i ne probi nggfﬁbem “fodhr b Serei e 8 Coundat dafiten moSmmini cat | on

protocol 13d_f.or gcélon of nodem paranmeter. To conpensate the

| i ne charact @ﬁ%‘fjr%sufcﬁ'e Q P\Y&n%‘a’ém execut es conmmuni cati on usi ng

the filter coefflgient &hat has . . Iearn% q:thg n%_en1tra|n|ng 13b.
ccordingly, it is an objec e presen

Thi s ensure

invention to provide a data communication apparatus

5 capable of shortening the time for pre-communication
protocol including setting of various parameters for
a modem and the modem training time.

A data communication apparatus according to this

invention comprises communication means for executing

10 pre-communication protocol for exchanging a
communication function with a communication
destination and transmission and reception of data;
storage means for storing a plurality of
communication parameters in association with

15 identification numbers of apparatuses to be the
communication destination; and control means for,
when an apparatus of the communication destination is
a communication apparatus registered in the storage
means, activating the communication means using the

20 communication parameter associated with that
communication destination, read from the storage
means, to thereby execute data communication
according to a short protocol, and, when an apparatus
of the communication destination is not a

25 communication apparatus registered in the storage
'means, activating the communication means using a

communication parameter acquired under a



opti mal' data communi cation according to the [ine 15 quality.

The above-described prior art structure invol ves five channels of a
pre-protocol before starting sending i mage data after |ine

est abl i shnment, and thus requi res about 7 seconds. By contrast, since
20 el ectric transnission of a single sheet of inmage data at the
maxi mum communi cation rate of 28.8 kbps takes about 3 seconds, the

pre-protocol requires quer 60%)t o% thqy$n%ire tine.oftll seﬁonds
requi red for COMRURECATIAR PEREGChe TORIERF SR™BHY R HAT YR bBing 25
t he post-pro% coleof aboq; esﬁFQQQ'colhis Iing. needed for the

pr e- prot ocol 5 Eyeﬁ?%ﬁ B5et & WHe? = 6Pt 'r ansni ssi on/ recepti on
i nes increases,
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| nventi on . . o .
entio normal communication protocol, a modulation mode, a

5 communication protocol, a modem parameter and a
modem's optimal training time, etc., which are set by
four communication channels, e.g., a communication
channel for selecting a modulation mode, a
communication channel for implementing line probing,

10 a communication channel for modem training, and a
communication channel for setting a modem parameter,
are stored for each destination communication
apparatus, and subsequent communication is
implemented based on the stored information.

15 At this time, the control means determines if an
apparatus of the communication destination is a
communication apparatus registered in the storage
means based on either whether or not an operation key
for specifying a memory address in the storage means

20 where an identification number and a communication
parameter of the communication destination are stored
has been depressed, or sender identification
ihformation informed from an exchange.

At this time, the control means transmits an

25 instruction signal of the same modulation system as a

call-initiating menu signal in place of the call-

initiating menu signal to thereby inform the



Accordingly, it is an object of the present I nvention to provide a
data communi cati on appar at us 5 capabl e of shortening the time for

pre- conmuni cati on " protocol including setting of various paraneters
for a nodem and the nodemtraining tine. A data

communi cati on apparatus according to this7 I nvention conprises

.communi cation nmeans for executing 10 pr e- communi cati on protocol for
exchangi ng a comuni cation, function with a comuni cation

dest i nati on SAEPRAfHE L8P0 %ﬁﬂlpé5éﬁqcﬁ¥gﬁaﬁﬁ%ﬁlQn of 2 oFBGEF reans for
storing a plurality of communi cation paranmeters in association with
15  identi fRPEQFP&P hunbers of apparatuses to be the communi cati on

destination;_and _caqntrol ,neans fo%, ._When an apparatus of the
cormuni cat i it 48& (BRI FBARTEOR °f RIAWHRHAFcati on apparatus registered in

e a0 par PR LA SRR CHTHIL BB, RNz A 0e e 20
destination. ¢1ead from LHe 3L 208 wnicn "B Mked CcbRiaNsRsey e data
conmunitTati o
apparatus according to a first embodiment of this
invention is adapted;
.FIG. 2 is a functional structural diagram of a
digital signal processor (DSP) according to this
10 embodiment;

FIG. 3 is an explanatory diagram showing tones of
a line probing tone signal according to this
embodiment; |

FIG. 4 is a block diagram of a training reception

15 ‘section according to this embodiment;

FIG. 5 is an explanatory diagram illustrating
calculation of an optimal training time according to
this embodiment;

FIG. 6 is a flowchart illustrating a control

20 operation at the time of transmitting an outgoing
signal according to this embodiment;

FIG. 7 is a memofy structural diagram of a short

" protocol registration memory according to this
embodiment;

25 FIG. 8 is a flowchart illustrating a control
operation at the time of receiving an incoming signal"”

according to this embodiment:



according to a short protocol, and, when an apparatus of the
communi cation destination is not a 25 conmuni cati on apparatus regi stered

in the storage means, activating the conmunication nmeans using a
-communi cation paraneter acquired under a

6 communi cati on protocol for that &ommunication to t her eby
execut e data commruni cati on. More specifically, at the tinme of

communi cat | on profBol ¥ & foeniiiriatt 8t it actar € FBECH BT @
Lraining U oSty DL SCERL Bl - b S IR OEAS) >
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modem par aneter, FIG. 10 is a control signal chart at the time of
5 executing the short protocol according to this
embodiment;

FIG. 11 is a flowchart illustrating a control
operation when a telephone number informing service
of a data communication apparatus according to a

10 second embodiment of this invention;

FIG. 12 is a control signal chart when the
telephone number informing service according to this
embodiment is used; and

FIG. 13 is a control signal chart showing a

15 normal protocol for a conventional modem.
Best Modes for Carrying Out the Invention

A data communication apparatus according to a
first embodiment of the present invention will now be
described in detail with reference to the

- 20 accompanying drawings. FIG. 1 is a basic block
diagram of a facsimile machine to which this
invention is adapted.

Referring to FIG. 1, a scanning module 101 reads
the image of an original, and a printing module 102

25 records and outputs a received image. A controller
_103lperforms the general control of the apparatus,

and also carries out control to encode and decode



are stored for each destination conmunication appar atus, and
subsequent conmunication is | npl enment ed based on the stored

i Aformation. 15 At this tine, the control neans determines if an
apparatus of the commrunication destination is a comuni cati on
apparatus registered in the storage $reans based on either whether or
not an operation key for specifying a menory address in the storage
means 20 where an.identification nupber and a cq Qlcat on

par anet er of I T oM iﬁﬁgbﬁﬁ?ﬁﬁ Polt HREPFLGATLION REAtaced -
depressed, or senger_identifjcati nf or lon inforned.froman
exchange. Lngde 144 neBies dow L BrdtneSPeio o At L

i nstruction SI modul ati o em as aII-|n|t|at|ng
menu si gnal q%'i% 8&1?&188H1n a %ac #%% |ﬁ§qﬂﬁﬁlgﬁ§ﬁa to thereby

|nf0Unthe protocol that is specified in T.30-ﬁNEXF of the ITU-T,

5 comprises a digital signal processor (DSP) 1l04a for
performing modem's signal processing and an analog
front end module (AFE) 104b having both A/D
conversionland D/A conversion functions.

A network control unit (NCU) 105 controls dialing

10 and calling to a line 106. An operation module 107
comprises various kinds of key input switches, such
as dial keys and a start key, and a display unit for
displaying information. Various sorts of operations
of the apparatus are performed through this operation

15 module 107.

A memory 108 stores various sorts of information
for execution of a short protocol in the gése of
communicating with a communication destination which
has a short protocol function. In this embodiment,

20 information like a telephone number and a modem
parameter is stored as shown in FIG. 7 which will be
discussed later.

A modem parameters is set by setting a power
reduction ﬁalue indicative of signal power and a time

25 value indicative of a training time, and performing
various selections, such as carrier frequency.

selection for selectively setting either a high level



conmuni‘cati on destination of execution of a short pr ot ocol .

Brief Description of Draw ngs FIG 1 is a reference structural
diagramof a 5 facsimle machine to which a data commruni cati on
apparatus according to a first enbodi ment of this i nvention is
adapt ed; FIG 2 is a functiona*Otructural diagramof a
digital signal processor (DSP) according to this 10 enbodi nment ;

G 7 S angexel anel onc dL 29" HPGURKALIPER Bbr sopoReig PLORLI, tone
di agram of a trta% ngggorce[_ce 1t1 e, ]%—3? ra;\} q(;yag%q__ cg_rpgcgggvtehlfesg‘ggglo@nt;

FIG 5 is an explana lagram i ati on o

optimal trai J@i C [ FIG 6
is a flov\n:ha;iJ %us rgctcl%galeggn ro}ttféqoperatlﬁgﬁatteﬁn alndf
transmtting .y OUE98Gf a training constellation point.

5 The functional structure of the digital signal
processor 104a of the modem 104 will now be discussed
with reference to FIG. 2.
A modem controller 201 controls interface with
the controller 103 and various modem functions. This
10 modem controller 201 has a plurality of functional
modules which will be discussed below and which are
executed by ordinary software.
A tonal transmission module 202 sends various
tonal signals in accordance with communication
- 15 protocols. A tonal detector 203 identifies a tonal
signal sent from a communication destination. A V.21
modem 204 is a modem which conforms to Recommendation
V.21 of the ITU-T (300 bps, full duplex). An INFO
modem 205 is a modem which conforms to Recommendation
20 V.34 of the ITU-T (600 bps, full duplex), and is used
in a start procedure in the communication protocol
for line probing and a short protocol.
A control channel modem module 206 is a control
channel modem (1200 bps, full duplex) specified by
25 Recommendation V.34 of fhe ITU—T, and is used in |
setting a modem parameter for a primary channel modem

and in a communication protocol for a facsimile



signal according to this enbodi nent; FIG 7 is a nenory

structural diagramof a short protocol registration nenory according
to this enbodi nment; 25 FIG 8 is a flowhart illustrating a

- control operation at the tinme of receiving an incom ng signal
according to this enbodinent; 11

FIG 9 is a control signal chart for a nornal protocol at the tine of
“registering a shor% r.0f.0col according to this enbodi nent;

FIG 10 is &°%bnt? IggﬁGH%?'chart at the ti%e of 5 executing the short

P ey el PR LT, rapo ST MR madyt e, 297, R RESR B
informng sepVife1 modem (2400 bps to 28.8 kbps, half duplex)

specified by Recommendation V.34 of the ITU-T, and is

5 used in communicating image data. |

A line probing transmission module 208 sends line
probing tones which are specified by Recommendation
V.34. The line probing tone are combined signals of
21 kinds of tonal.signals of 150 Hz to 3750 Hz as

10 shown in FIG. 3.

A line probing reception module 209 receives the
line probing tones from é communication destination
to inspect the line. Specifically, the line pfobing
reception module 209 performs spectrum analysis on

15 the received signals using the fast Fourier transform
algorithm to select the optimal symbol rate and
carrier frequency for the primary channel modem 207
and select other modem parameters.

A training transmission module 210 sends training

20 signals for the V.34 modem, and a training reception
module 211 receives the training signals from a
communication destination and learns a filter
coefficient of an adaptive equalizer to compensate
line distortion.

25 Next, this training reception module 211 will be

| discussed with reference to the block diagram of FIG.

4.



of a data conmuni cation apparatus according to a 10 second enbodi nent of

this invention; .FIG 12 is a control signal chart when the

t el ephone nunber inform ng service according to this - enbodinent is
used; and FIG 13 is a control signal chart showing a 15

normal protocol for a conventional nodem 12 Best Mddes for Carrying Qut
the I nvention A data commruni cati on apparatus according to a
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basi bl k ) f |

vertion 15 it batB Wile ff*aa%i'f'é“??l?ﬁgqa%eFﬁébc’fc’favsssmﬂfhglﬂnm 101
ooty ds and SoaNE ErPne el Ml <2904 PTER! A CImE R FeeBEnd (e

general contral of 1t ara nd al.so l.es_out control to
encode and dg& Q% %%%m Eﬂe passba%&i .ﬁ Séa th equgllzer

5 402 compensates line distortion with respect to the
baseband signal Yb and outputs a received signal Yr.
A decision circuit 403 determines a decision point Yd
for determining the amount of shift of a point on an
eye pattern, and outputs the decision point Yd. A

10 subtracter 404 subtracts the decision poiqt Yd from
the received signal Yr and outputs an error signal Er.
Note that Yb, Yr, Yd and Er are complex signals. The
error signal Er is supplied to the adaptive equa;izer
402, which learns such an internal filter coefficient

15 as to reduce this error signal Er. The learned
internal filter coefficient is used as a reception
filter coefficiené in the pfimary channel modem
module 207.

An absolute wvalue unit 405 computes the absolute

20 of the error signal Er. An LPF 406 is a low-pass
filter for smoothing the output signal, Ea, of the
absolute value unit 405. The output signal of the
LPF 406 is an EQM signal which represents the degree
of compensation for the line distortion of the

25 | adaptive equalizer 402, and the smaller this EQM
signal is, the more sufficiently the line distortion

is compensated.



9 * 1mage signals and execute a conmunication protocol. A
nodem 104, which inplenments every nodul ati on and denodul ation in a
facsim | e conmuni cation protocol that is specified in T.30 ANEXF of
the I TUT, 5 conprises a digital signgl, processor (DSP) 104a for
perform ng nodem s signal processing and anal og front end nodul e
. (AFE) 104b having both A/D conversion and D/ A conversion functions.

A network control agnid &Ngﬁzé£¥oﬁ0@ﬂéi§z§h@'ﬂEHuiQ 4@mdiﬁQWy£Egteh@
line 106. An operatlon nodul e conprises various kinds of key

i nput switchesi BUEY of thasa@a&itfwsemﬁléwt4d<§ytoa%1@p@|h§a'taev un't

for di splaying information.” Vari ous sorts of operations
appar at us ar e \er { ohee i 4 ¥¢h drl)i S£ BRI AN ONE M SI@RQW e 3&/-shown

A menory 108 stores various sorts ‘of information for execution of a
short protocqly iprghe scasenéf equalization analyzing module 407
5 ' observes the amount of dhange in the EQM signal from
the beginning of training, and computes the time at
which the absolute value of the amount of change
becomes smaller than a given value, as the optimal
training time. The equalization analyzing module 407
10 also computes the ratio (SN) of the training signal
power (the absolute value of a point from the.origin
in an eye pattern) to noise power (an error in the
point in the eye pattern) which is the final value of
the EQM signal. The optimal training time is used as
15 the training.time in executing a short protocol, and
the SN ratio is used in selecting the data transfer
rate of the primary channel modem 207. When a short
protocol is to be carried out, the optimal training
time is not computed.
20 The operation of the thus constituted data
communication apparatus will be discussed below.

To begin with, the operation of a caller modem
will be discussed. FIG. 6 is a flowchart
illustrating a control operation of a facsimile

25 machine according to this eﬁbodiment at the time of
tranémitting an outgoing signal.

In step (hereinafter referred to as "ST") 601,



comumni cating with a conmuni cati on destination which has a short
protocol function. |In this enbodinent, 20 i nformation |ike a tel ephone
nunber and a nodem paranmeter is stored as shown in FIG 7 which wll
“be. di scussed | ater. A nmodem paraneters is set by setting a
power reduction val ue indicative ofléignal power and a tinme 25

val ue indicative of atraining tinme, and performng vari ous

'selections, sugh;as CALTEEN 1 SOUADA accordhfed! R tho'tise! Bhieidne
a high Teve

setting either

or a '0“"eV§+mb8&eQﬂPh§S€%£4éﬁ§%g§§%?QEéQ@d1ﬁ¥9?8£ and afate sel ection

for selectively sétting five |eve rates that are transmtted for
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The functional structure e digital signa proc
modem 104 wijLsnqW bep4li S¢ysSeflemory 108 is searched to check if

5 the telephone number éf the transmission destination
is registered for a short protocol. When
registration is not made, the flow proceeds to ST 602
to make dialing.

In ST 603, facsimile communication is carried out

10 in a normal communication protocol based on T.30
ANEXF of the ITU-T.

In ST 604, it is checked if the destination
machine supports a short protocol communication.
This check is accomplished by detecting a flag

15 indicating that a short protocol communication is
possible, in a field for the non-standard protocol
signal NSF in a facsimile control signal.

In ST 605, when the destination facsimilelmachine
having a short protocol function can be confirmed,

20 the transmitter mode executes a normal protocol and
registers various parameters necessary to'implement a
short protocol. The contents to be registered for a
short protocol are, for example, selected information
on the power reduction value and carrier frequency,

25 the optimal training time, selected information on a
non-linear distortion compensation value, etc. Those

information are stored in the memory 108 in:



with reference to FIG 2. A nmodem controller 201 controls

interface with the controller 103 and vari ous nodem functions. This
10 nodem control l er 201 has a plurality of functional nodul es whi ch
‘Wi || be discussed bel ow and which are executed by ordinary software.
A tonal transnission nodul e 202 sends var}dus tonal signals in
:agcord?nce W th comruni cation 15 protocols. A tonal detector 203
identifies a_taonal e at| St ilon. A
v2l | ERLORFe g"‘x%ﬁi%%%cﬂ%%fm %c%ﬂﬂét%%%% V. 21
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duplex), and is Uﬁ ? Eln%féét%%cegﬂéﬁ |n0ﬁtkpgrgogm&@5tlon

pr ot ocol |né1pro ng and t protoc A contro
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dupl ex) speC| tion the ITUT, and is used in

settingga ”DQETJ“HéMEhﬁ d&¥ 1 BnPhis B EBAMY e H0YEMa normal

communication protocol the in ST 606.

In the case of the short protocol registration in
ST 601, dialing is made and a short protocol
communication is carried out in ST 607 and ST 608.

10 In the short protocol communication, a modem
parameter in the short protocol registrétion memory
108 is sent to the transmission destination in the
start procedure to execute the transmission operation
according to the modem parameter. This eliminates

15 the need for negotiation with the receiver, thus
shortening the communication time.

In ST 609, it is determined if there is a
communication error, and in the case of no
communication error, the flow proceeds to ST 610. 1In

20 ST 610, the rate of data errors in communication is
determined, and when there are not many data errors,
the process will be terminated. This error rate
decision has only to be made based on, for example,
the number of resends in ECM.

25 When it is determined in ST 609 that there is a
communication error and when it is determined in ST

610 that there are multiple data errors, the contents



and in*a comuni cation protocol for a facsimle control

si gnal . A primary channel nodem nodule 207 is a primary

channel nodem (2400 bps to 28.8 kbps, half dupl ex) “specified by
Recommendation V.34 of the ITUT, and is % used in comruni cating i mge
dat a. A line probing transnissi& nodul e 208 sends |ine

probing tones which are specified by Recommendati on V.34. The line

pr ebi ng tone&f£t§@”§ﬂ%¥t3#98%@%61 reglsé@rgdn¢%fﬁtﬁén@réﬁ§ﬁ§5%ﬂgn150
Hz to 3750 Hz as 10 shown in FIG l'ine. probing reception
modul e 209 r @GR vE8ath®n are b'r%%&ioblr% t@@ésm%m% ¢ORNUM Cafi @1,
destination to inspect the line. Specifically, e line probing

recepti on Mo@wte 20RnRYH CFHE pRRESHS qRalyshe eRrmlbnatklle received
signals using the fast Fourier transform
The reason why a communication control protocol
5 is executed in accordance with various communication
parameters, which have been prestored in association
with destination telephone numbers in the above
manner, is based on the following.
Generally, facsimile machines are often connected
10 one to a single line. As communication is often
carried out in the same mode with respect to the same
communication destination, therefore, a control
protocol for exchanging the data communication mode
need not be executed every time communication is
15 carried out if the previous communication mode is
stored in a transmitting apparatus and a receiving
apparatus.
Because the quality of a telephone line has been
improved due to the recent widespreading of digital
20 exchanges, therefore, there becomes no difference.in
line characteristics which ofiginates from a
difference in connection paths. As a result, similar
line characteristic and communication quality are
always provided for the same communication
25 destination. If previous modem parameters.are stofed,
therefore, it is unnecessary to conduct a

communication protocol associated with line probing



al gorithmto select the optiml synbol rate and carrier frequency for

the primary channel nodem 207 and sel ect other nodem paraneters.

A training transm ssion nodul e 210 sends training 20 signals for the
V.34 nodem and a training reception modul e 211 receives the training
signals froma comuni cati on destink?¥ion and learns a filter
coefficient of an adaptive equalizer to conpensate | ine distortion.
25- Nex this training reception nodule 211 wll be di scussed
Wiih referentdTi FAH BPOOETH SOERRTLY FI G /.

éé whi ch has ﬁngg}qggx’l(?a%Btﬁgﬁ\rgf%n?\'/ﬁ%tn%n%{fgg?l \&%%%Zh%ér%Bn?nenzl'?rggtl e
104b, to a ngBU?éggggb%T{h the 1earning time for the filter
coefficient of the adaptive equalizer of a receiving
5 apparatus, is generally set to the length that can be
adapted for every line. When communication is
implemented over a line with a high coﬁmunication
guality, therefore, the learning time for the filter
coefficient can be shorter than the normally set one,

10 so that the training time may be wasted. In view of
the above, the execution time of a pre-communication
protocol is shortened by carrying out the pre-
communication protocol using a prestored
communication parameter.

15 - Next, the operation of the receiver of an answer
modem will be explained. FIG. 8 presents a flowchart
illustrating a cohtrol operation for a pre-
communication protocol at the time a facsimile
machine according to this embodiment receives an

20 incoming signal.

In ST 801, after receiving a reception command
sent over the line 106, a modified answer tone ANSam
is sent.

In ST 802; it is detected whether to receive a

25 quick tonal signal (QTS) indicating a short protocol
or a call menu signal CM from the caller modem, while

sending the ANSam.



signal *Yb fromthe passband. An adaptive equalizer 5 402 conpensat es
line distortion with respect to the baseband signal Yb and outputs a
received signal Yr. - A decision circuit 403 determ nes a deci sion
poi.nt Yd for determ ning the anount Bf shift of a point on an

eye pattern, and outputs the decision poi Yd. A 10 subtracter 404
subtracts the decision point Yd from the received signal Yr and

outputs an error gigng §p3 and S sto@ 4 hg{:oﬂ( unf ¢ 1\.’.dLo ti £ o306 | ex

signals. The error signa IS sup to t e adaptive equali zer

402, ~whi ch | gary SHC‘}e ?é%'&a dhhh Y c%?icﬁhcb%’]i‘am&’éer AhdR ERQUCe

thIS error signa earne i nt er nal ter coefficient Is

used as a re@@‘@'é’:[‘gnal lélag%cw'&fl%qm I@ohﬁ%rﬂrwemncmaﬂnel modem
nodul e 207. An “absol ute val ue unit 405 conput es the solute 20

of the error dt el in AD ﬁE’En&% ;bz?o%o'cf&"t pé‘é%ordlngf kbt &nd 0f . 30
snoot hi ng the output signal, Ea, of absol ute value unit 405. The

output si gnahnefx#hes the +TH- @@Hénaﬂh%%ﬁlgﬂ@né’ﬂ"fg Ry &Esels the
degree of conpensation for the line distortion of the
When the receiver is equipped with a function to
conduct a short protocol, a short protocol
registration flag indicating that the local apparatus
has the short protocol capability and the optimal
10 training time are described in the NSF field of the
facsimile control signal at the time of implementing
communication in the normal protocol. The
transmitter registers a short protocol for this
receiver based on the information in the NSF field.
15 The normal communication protocol according to
Recommendation V.34.will now be discussed.
Registering various parametefs for use in executing a
short protocol is conducted in accordance with the
information in the NSF field in this normal
20 communication protocol.

FIG. 9 is a control signal chart for this
communication protocol. After a line connection is
established, a communication protocol %a for
selecting a modulation mode is performed,.followed by

25 a communication protocol 9b forlline probing, a
communication protocol 9c¢ for modem training, a

communication protocol 9d for setting a modem



25 adaptive equalizer 402, and the smaller this EQM signal is, the

nore sufficiently the line distortion I S conpensat ed.

13 An equali zation anal yzi ng nodul e 407 anal yzes the

abi.lity of the adaptive equalizer 402 to conpensate the line
distortion, fromthe EQV signal. As shownl?® in FIG 5, the equalization

analyzing module 407 5  observes the ambunt of change in the EQM signal
the. absol ut POZRIE DPECne FRERoR ArERGe 0 ERac et Rafl or than'a
modul 407 T8Ce i sERCSmUrEet Ad it Te Had) Brotng A4 ng signal
e (A BB Brf o B (32 SOy 1mae” LE®
The communication protocol %a for selecting a
5 modulation mode will specifically be discussed below.
A caller modem sends a caller number identification
signal CNG, and an answer modem sends a modified
answer tone ANSam. Thereafter, the caller modem
sends a call menu signal CM indicative of the
10 functions of the caller modem, such as the modulation
mode and communication protocol, while the answer
modem sends a joint-menu signal JIM indicative of a
common cbmmunication capability in accordance with
the contents of the received signal CM. When
15 acknowledging this joint menu signal JM, the caller
modem sends a CM terminal signal CJ and then proceeds
to the communication protocol 9b for line probing.
The answer modem detects the CM terminal signal CJ
while éending a joint menu signal JM, and then also
20 goes for the communication protocol 9b for line
probing. The signals CM, JM and CJ are comnmunicated
through the V.21 modem 204 (300 bps, full duplex).
Based on the exchange of those signals, a facsimile
machine with a V.34 modem, for example, can select a
25 modulation mode for the V.34 modem and a facsimile
communication protocol as the communicatioﬁ protocol.

Next, the communication protocol 9b for 1line



point in.the eye pattern) which is the final value of t he EQM si gnal
The optinmal training tine is used as 15 the training tinme in executing a

short protocol, and the SN ratio is used in selecting the data
‘transfer rate of the primary channe 0rmdemZO?. When a short
protocol is to be carried out, the optinmaf~training time is not
conputed. 20 The operation of the thus constituted data
“communi cat i r d h,
! 1% e Dg Qb%filb?é& behaWea1l dadR Bedidy wit

t he oper atlgé:rggaigialfé H)ederr‘le be dlcsacusggdmoFl G 6 is a
fl owchart old usd § @t cgpt rol t3l a I 2

. oo 9 we COR c&ﬁﬁﬁﬁldﬁkPén dassh ke y,25such
machi ne accor an to tﬁ?saénbodlnenﬁ'at the time of tramy%ttlﬁg an
out goi ng si 9 | the preset mMddsiari(d¥er ehrafl taid r eheriesh t eragnuiedicy 601,
14 i ng |s Initiated in accordance with the tel ephone

for the V.34 modem, and line probing tones Ll and L2.
5 The answer modem sends INFOOa indicative of the
mentioned, preset communication capability, and
receives the line probing tones. The line probing
tones are combined signals of 21 kinds of tonal
signals of 150 Hz to 3750 Hz as shown in FIG. 3.

10 The answer modem receives the line probing tones,
performs spectrum analysis on the received signals
using the fast Fourier transform algorithm to select
the optimal symbol rate and carrier frequency for the
primary channel modem 207 and select other modem

15 parameters. The answer modem selects a
communicatable training parameter from the selected
contents and the contents of INFOOc and INFOOa, sets
INFOOh and sends the training parameter and INFOOh.

The aforementioned INFOOc, INFOOa and INFOOh are

20 communicated through the INFO modem 205 (600 bps,
full duplex) shown in FIG. 2. This communication
-protocol uses tones B and iB (having a phase of 180
degrees to the tone B) of the caller modem, and tones
A and iA (having a phase of 180 degrees to the tone

25 A) of the answer modem, as response signals for
accomplishing synchronization.

Next, the communication protocol 9c¢ for modem



nunber- of a transm ssion destination and a transm ssion start

I nstruction fromthe operation nodul e 107, -the nmenory 108 is searched
to check if 5 t he tel ephone nunmber of the transm ssion destination

-is. registered for a short protocol. Wen registration is not nade,
the flow proceeds to ST 602 to mak@ldl al i ng. In ST 603,
facsimle communication is carried out i n a normal communi cation

‘protocol ba ed?ﬁgl-recquﬂll b&@(gcgflbt%}f | Thd. caller moddW SEn@@4, it

i s checked t1nati on ne supports a short protoco

communi catit% 1ping, T13p81rks | S18cCaPl hnbethaly A8y e ArkbathiAg

I ndi cating rofoc mfuni cation i s possible, in a

field for the, pOneHAndaed ! 268k ement 1 ShUBAITNEFObN sk dgental] e i ol

si gnal . en t dest 1 nat acsim /e machine

oS oot AR, P RUTSUFIER" e CERRUEING s fna LA s o
necessqut(%ﬁgp%qm¥gr coefficient of the adaptive equalizer 402
for compeﬁsating the line characteristic, or computes
the optimal training time and noise power ratio SN in
the equalization analyzing module 407.
The communication protocol 94 for setting a modem
10 parameter will now be discussed. The caller modem
and the answer modem send protocol sync signals PPh
and ALT, a modem parameter MPh associated with data
communication and an acknowledge signal E for the MPh
from the opposite side, so that the caller modem and
15 the answer modem exchange the MPh. The MPh of the
caller modem is a modem parameter preset in the
caller modem, while the MPh of the answer modem is a
modem parameter, which has been selected from a
preset modem parameter, the result of inspecting the
20 received line probing tones and the SN computed from
the received training signals. The communication
protocol for setting a modem parameter is carried out
using the control channel modem module 206 (1200 bps,
full duplex) shown in FIG. 2.
25 Next, the communication profocol 9e for a
facsimile control signal will be described. First,

the answer modem sends a non-standard protocol signal



short protocol. The contents to be registered for a short protocol
are, for exanple, selected information on the power reduction val ue
and carrier frequency, 25 the optimal training time, selected
informati on on a non-linear distortign conpensation value, etc. Those
i nformation are stored in the nmenory 108 PR

15 accordance with the nenory structure of the short pr ot ocol

regi st rati onagory [Lhyg A ed il Greke s eication WeGndaf Iy ndicating

that a short prdtoco mrunicatron i's possible co not” be detected

in ST 5 604 oMUl Gaden; b3 dJl SHPRYShAT BrR Mne angw

. . e
communi cat1 on pr 0oCO the ‘case o t%e short

R

conmuni cati on I'S carrled an rt
protocol ComT@“HE%'Qnsﬁ%P@dﬁgbtocol capability and the optimal

5 training time calculated in the equalization
analyzing module 407, before transmission.

After sending the NSF, CSI and DIS and
acknowledging that the answer modem has a short
protocol capability, the communication apparatus of

10 the caller modem sends a transmitting station
identification signal TSI and a digital command
signal DSC. At that time, the communication
apparatus of the caller modem sets a short protocol
registration flag and stores various communication

15 parameters, exchanged in the current communication
protocol, in the memory 108 in association with the
destination's telephone number. After receiving the
TSI and DCS, the answer modem sends a reception
preparation acknowledgement CFR.

20 When one of the caller modem and answer modem
does not have a short protocol capability in other
cases than the above-discussed ones, the caller modem
does not set the short protocol registration flag.
In this case, therefore, a communication protocol for

25 a facsimile control signal is executed using the
control chanhel modem module 206 (1200 bps, full

duplex) in accordance with the ordinary V.34 protocol.



parameter in the short protocol registration nenory 108 is sent to
the transm ssion destination in the start procedure to execute the
transm ssi on operation according to the nodem paraneter. This

el tm nates 15 the need for negotiation §Ath t he receiver, thus
shorteni ng the comunication tine. 2 In ST 609, it is determ ned
If there is a comuni cation error, and in the case of no

communi cation errgg tq?flQWJM&E@EdEomﬁﬁﬂ%gégagﬁ]%ﬁ§t05y16%9’ﬂJF rate

; al
of data errors in conmum cation 1s when theré are not

many data(HEB%S?%%F%ngghéﬁﬁggs%i@ilng% %%T?S?E%%SQQlS error rate

deci si on has onl ased on, for exanpl: the nunber of
Lo cant Se¥mAcaigp, eRel £ S L RBISA B,STBRy, R ddepe [ @
are mul tipl e,datg £F &P Swhilteh CO8t (¥ tSermined in accordance with the
5 training parameter of the INFOOh sequence and the MPh
and satisfies both the caller modem and the answer
modem.
The caller modem sends protocol sync signals S,
is, PP and Bl for the primary channel, and then sends
10 PIX (image data). The answer modem receives the
protocol sync signals S, iS, PP and Bl followed by
the PIX (image data).
Communication here is carried éut with the
primary channel modem module 207 (1200 bps to 28.8
.15 kbps, half duplex), and particularly, reception by
the primary channel modem module 207 of the answer
modem is so designed as to compensate line distortion
using the filter coefficient that has been learned by
the adaptive equalizer 402. At the maximum
20 communication rate of 28.8 kbps over the primary
channel, communication can be done in about 3 seconds
per a single sheet of size A4.
As apparent from the above, the.communication
protocol in the case of a registered short protocol
25 is carried out in the normal protocol as recommended
| by the T.30 ANEXF of the ITU-T. As a short protocol

is registered in the memory 108 of the caller modem,



16 ‘ of the short protocol registered for the transm ssion

destination are erased fromthe nenory 108 in ST 611, after which the
process will be term nated. The reason why a conmuni cati on

cotrol protocol 5 I s executed in accordance with various conmmuni cation
paraneters, which have been prestored in &&soci ati on W th destination
tel ephone nunbers in the above manner, i s based on the foll ow ng.

Gemerally, facsidij cm&mrpe??ﬁr%eOffﬁBl(éWéﬁdusjlorx?heﬂg txoeci‘r%gie:@%eﬁ]

i ne. As comruni catiron i carried out e sane

respect to the roto$§Pn¥¥@dx%ﬁ8nn@%%'E@%bon therefore, a control

prot ocol for “exchangi ng the data commnication node need not be

executed every tige GOMIURL Q:aiﬂi)&a Pro@ocoﬁa”ﬂ &hQuiade L BE &'ﬂ:ﬁg

comuni cati on node is tore natransmtting apparatus an

receiving gyt aé’péh%%\}%%oggé:otlo vgﬁ?@.a%tﬁlg g‘iaééﬁé{ gly a tel ephone

| i ne has been | npro e recent w esprea Ing of digita
5 specifically.

FIG. 10 is a control signal chart for a
communication protocol at the time of executing a
short protocol, and illustrates a communication
process from the establishment of a line connection

10 up to communication of image data. After a line
connection is established, a communication protocol
1l0a for initiating a short protocol is performed,
after which a communication protocol 10c for modem _
training, a communication protocol 10d for setting a

15 modem parameter, a communication protocol 10e for a
facsimile control signal and a data communication
protocol 10f for sending data (image data) will be
carried out in the normai communication protocol.

The communication protocol 10a for initiating a

20 short protocol will be explained first. A caller
modem sends a caller number identification signal CNG,
and an answer modem sends a modified answer tone

" ANSam. After detecting this modified answer tone
ANSam, the caller modem sends a quick tonal signal

25 QTS, and sends tones B and QINFO upon detection of a

response signal tone A from the answer modem. After

detecting the quick tonal signal QTS from the caller



20 . exchanges, therefore, there becomes no difference in l'ine
characteristics which originates froma difference in connection
paths. As a result, simlar | ine characteristic and conmuni cation
-quality are al ways provided for the same communication 25
destination. |f previous nmodem par armet erd2are st ored, therefore, it
s unnecessary to conduct a communi cati on protocol associated with
| ine probing h ds. th }17 A df%r @f’GQ
comuni cat | opodem, the ansyefpodam §8RAR F¢i KPSt AR Ps TS TRES
accordance wth %ﬂﬁ%é arning tinme fqr, the filter coefficient of the
?daptLvehequﬁth_ gafFEW@iE?ﬁgca eraﬁBQF Us, is generally set to the
ength that can bg, . adapt ed for ry, ling. | Len

i npl ement ed over ﬁhFFn@%?ﬁ Siofﬂ%ﬁ Eg%]i cdgi.?|§or]llj\éy}:e&nggmguryJ'C‘S‘ltl‘Li(?L tc

command transition to the short protocol. The quick

5 tonal signal QTS is a repeated pattern of

"001100110011...". Such a tonal signal pattern is

used to permit the receiver to clearly distinguish

the received the quick tonal signal QTS from a signal

pattern of the flag sequence ("011110") and the tonal

10 signai pattern of the call menu signal CM (2-bit
start bits "10," 8-bit data and stop bit of "1"),
‘which are defined by Recommendation T.30 of the ITU-T.
Moreover, as the quick tonal signal QTS has the same
modulation system as the call menu signal CM, the

15 receiver modem can easily discriminate whether the
communication is to be implemented in a short
protocol or a normal protocol, depending on whether
the incoming tonal signal is the quick tonal signal
QTS or the call menu signal CM.

20 In the QINFO sequence, communication is carried
out with the INFO modem 205 (600 bps, full duplex) in
accordance with the contents registered in the short
protocol registration memory for each destination's
telephone number, i.e., in accordance with the -

25 training parameter (INFOOh), the optimal training

time and the selected contents for non-linear

distortion compensation in the case of a registered



quality, therefore, the learning tine for the filter coefficient can
be shorter than the normally set one, 10 so that the training tine may

be wasted. In view of t he above, the execution tinme of a
-pr e- communi cat i on protocol is shortgged by carrying out the pre-
communi cati on protocol using a prestored communi cati on paraneter. 15

Next, the operation of the receiver of an answer nodemw | | be

‘expl ai ned. F%E‘grg:rgéfgﬁgtc%f, FLaWeNAl theen ei.(#cj(.)#§hre% | Do deCAMAER!

operation fo comuni cat i on pr ot at the tine a §acsiniIe

machi ne acco%g@g%éﬁhghk% gpedi gent receives an 20 I ncom ng si gnal
In ST 801, affér recerving a reception command sent over the line

106, a WDdTH(K’a@ﬂ“ﬂhéOHSXQN%%R%%nicéﬁﬁiﬁnbrotocol 10c! PoPTnl¥ffemi t

i s detected whether to receive a qui ck tonal signal (QIS) indicating

\aAthislhce)rt prot gg%g]nnjgn?he%k’éiaﬁm@hb Y F9RAn M LhgMddPacakhy ARdeHhe
5 receiving apparatus is performed in accordance with
the training parameter (INFOOh) of the QINFO sequence
and the optimal training time.
In the communication protocol 10d for setting a
modem parameter, the MPH for the answer modem is set
10 based on the QINFO-based selection of non-linear
distortion compensation and information on the SN
ratio computed in the communication protocol 10c for
modem training.
| The communication protocol in the short protocol
15 is carried out in such a manner that the
commuhication protocol for starting the short
protocol is executed in an exclusive protocol and the
communication protocol for modem training and the
subsequent communication protocols are performed in
20 accordance with the recommendation for T.30 ANEXF of
the ITU-T, thereby shortening the pre-protocol.
A data communication apparatus according to a
second embodiment of the invention will be described
with reference to a flowchart illustrated in FIG. 11.
25 While registration of a short protocol is
conducted in association with a destination's

telephone number at the time of dialing on a caller



8. - - In ST 803 and ST 804, conmunication is executed usi ng
a regi stered comuni cation paraneter when the QIS signal is detected,
whil e comunication is executed in a normal protocol according to the
T.30 5 ANEXF of the ITU T when the CMsignal is detected. When t he
receiver is equipped with a function to 27 conduct a short protocol, a
short protocol registration flag indicating that the | ocal apparatus

R i SR R R R DI I
e ol P BB a1 ST BB S RSO B RO R
ot ot on R UdSEaH < th pAo npa BRI Tk <G 681 L0y Lk
a modem parameter on an answer modem in association
5 with the caller telephone number.

Referring to FIG.lll, when a receiver modem is
informed of a telephone number through the caller
telephone number informing service (ST 1101), the-
receiver modem searches telephone numbers (ST 1102),

10 and executes short protocol communication (ST 1105)
when there is a corresponding telephone number (ST
1103, ST 1104). When there is no corresponding
telephone number, normal protocol communication is
carried out (ST 1106).

15 The above communication control procedures will
now be explained with reference to a control signal
chart shown in.FIG. 12.

When informed of a caller telephone number, a
receiver apparatus executes a communication protocol

20 12a in which the receiving apparatus sends a QTS
signal to the sender to inform that short protocol
communication is to be conductéd. The subsequent
procedures are the same as described above. That is,
a communication protocol 12c¢ fof modem training, a

25 communication protocol 12d for setting a modem
parameter, a communication protocol 12e for a

facsimile control signal and a data communication



Regi st-eri ng various paraneters for use in executing a short protoco

I's conducted in accordance with the information in the NSF field in
this normal 20 comuni cati on protocol . FIG 9 is a control
-signal chart for this conmuni cation _protocol. After a line connection
IS establ i shed, a conmuni cation pro®col 9a for selecting a

modul ation node is perforned, followed by 25 a communi cati on protocol 9b

for line probin

comuni cati.on pE ot 0CO egc for nodemtraining, a

connunicatioﬂrﬁggF%§bI1§51%ﬁe38§Fﬁﬂf%Fn%8eﬁ

19
contr ol

10

15

20

25

i Gnal 1 dUEPRUER Baen 4t "sTaRat ot 8o BidY $FapEedT o FEE sendi ng

i mage dat a.
nodul ati on

SRR 175, BARRERTHY SRR S5 phe 83 ¥r Ehecti e ©

the above-described embodiment, it is easy to make a
modification of shortening the protocol time by
.including information of the modem parameter or the
like in the QTS signal.

In the embodiment, either the transmitting
apparatus or the receiving appafatus registers
information such as the modem parameter, the optimal
training time and the modulation mode in the memory.
But, the transmitting apparatus and the receiving
apparatus may both register those information in the
memories. This allows the transmitting apparatus and
the receiving apparatus to skip the communication
protocol 12a and start frbm the communication
protocol 12b upon reception of an incoming signal.

In this case, the time for the pre-communication
protocol is further shortened because such
information need not be exchanged in the
_communication protocol.

According to this invention, as discussed above,
normal protocols for modulation mode selection, line
probing and modem training are performed and a modemn
parameter selected then and the optimal training time
computed then are stored in association with a

destination's telephone number, so that in the.



A cal I'er nodem sends a caller nunber identification si gnal CNG, and

an answer nodem sends a nodified answer tone ANSam Thereafter, the
cal | er nodem sends a call nmenu signal CMindicative of the 10
-fupctions of the caller nodem such as thg nodul ati on node and
conmmuni cation protocol, while the answer nodem sends a j oi nt menu

signal JMindicative of a . common comruni cation capability in
aceor dance h fod he c i1ghad 1 G Wheho ¢
acknow edgi \rll\%jhphlesqu%?%t %%iﬁﬂﬁ@:ﬂ%%;:ﬁ Ik/[ t??% ;eda(?( phd J'm)d(gm sendééa CM
termnal si 9@85: b #09akIh A8a8 Te1ect i o ddE ‘Eﬂ@%xﬁﬁhhqrbaﬂﬂé%ﬁco' b

for line probi e answer nodem detects the CNIternlnaI S|gna

whi e sending g dplsl Ep o gpa hraﬂlﬁgdprg@rbél SRipka 4Aes g the

conmuni cat i on protocol 9b for ing. Th gnal s CNl JM and CJ

are communi ca, e ghuzﬁlng%ag?.r&rrﬁggggogp%o\ﬂl 2309‘3?(??@194t§':§QQ1ﬂ9§ caLH lp&dupl ex) .

Based on the ex gnal s, simle machine with a

V. 34 nmogem {) fd&arﬁ@heatc%'héeb‘ﬁcttn@alZEralrm%aTt'l‘ﬂ{b nPHe af o 1 hgn¥e34
nnden1and a fac
with the stored modem parameter and optimal training
time. It is therefore possible to significantly

shorten the time for the pre-communication protocol

without impairing the communication capabilities.

10
Industrial Applicability
A data communication apparatus in the present
invention is appropriate for the case where a
facsimile apparatus according to T30 ANEX (so-called
15 Super G3), whiéh is recommended as a communication

standard for facsimile apparatus with the V.34 modem

recommended by ITU-T, is communicating mutually.



REPLACED SHEETS  SG

connunlcatlon . a the communi cati on prot?5q$ Next, the
CONTuNi % for |ine escription : paged ... to paged .. ...
20 be descrlbed The caIIer ﬁ%ﬁ%ﬁ?@%ndépﬂ&d"QQFWQdeuéim
‘i ndi cativ cation capability, such [] Drayigg{she ppgasis 6F.-- to paged ...
nodul ation rate and carrier frequency for {{heéAbstrad nuesad .andtd paged ......
probing tones L1 and L2. 5 The answer nodem ¢

t he mentioned, preset conmmunicatieq cgpability, and receives

the line probing tones. The |ine probing tones are conbi ned signals

of 21 kinds of tonal | m@ﬂg FIG 3.
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function with a communication destination, and for
transmitting and receiving'of data;

storage means for storing a'plurality of
communication parameters in association with
identification numbers of an apparatus to be said
communication destination; and

control means for activéting salid communication
means using said communication parameter associated
with that communication destination, read from said
storage means to execute data communication according
to a short protocol when an apparatus of said
communication destination is a communication
apparatus registered in said storage means, and for
activating said communication means to execute data
communication using a communication parameter
acquired under a communication protocol when an
apparatus of said.communication destination is not a
communication apparatus registered in said storage
means.

2. The data communication apparatus according to
claim 1, wherein said control means determines
whether or not an apparatus of said communication

destination is a communication apparatus registered

A




15, paraneters The answer nodem sel ects a "~ communi cat abl e training

par ameter | Ejjﬁjl ﬁmmm cenashent s an R VRN | NESe ane

The af orenen | NFOOa and | NFOQOh aré 20%“ donfruni cated t hrough
the | NFO nmodem 205 (600 bps, full ddplex) shown in FIG 2. This
‘communi cati on prot ocol uses tones B and i B (having a phase of 180 .

degrees to tg etsgfqedlggtgkat%esﬁggh@ Jeg oggdeig\gsa» wl'hethé‘ra%'rebt

(having a phas egr 0 the one e answer nodem as

response si gé‘f} % peha tion lgejofg!r' ?3;@813?)_{/'1% opi 2Ny address inMNext,

t he communi c f or

21 tr%5 Sp%ﬁ%£%ﬂ% ﬁEQEE'Wﬁéréhgncgdéﬂtﬂ?g@géfﬁﬂsnumbertéﬁﬁn'ng

signals S using the training
a communication parameter of said communication

5 destination are stored has been depressed, or sender
identification information informed from a switch.

3. The data communication épparatus according to
claim 2, wherein when a rate or an amount of
occurrence of communication errors in communication

10 with a communication destination registered.in said
storage means becomes equal to or greater than a
predetermined value, said control means exchanges a
communication function with the communication
destination under a normal protocol to acquire a new

15 communication parameter and automatically updates
said communication parameter of said apparatus
registered in said storage means with said newly
acquired communication parameter.

4. The déta communication apparatus according to

20 claim 2, wherein when communicatioﬁ'with a
communication apparatus not registered in said
storage means is to be established for the first time
and when that communication apparatus can execute an
exclusive short protocol, said control means

25 exchanges said commﬁnication'function under a normal
protocol and registers a communication parameter

acquired under said normal protocol in said storage



paramet er of the aforenentloned | NFOGh sequence “The “answer nodem
recei ves the ImaMHa qusaand | ear ns t he t of the
adapti ve equal | for conpensatl ng the Hm“ﬂ “mﬁmlmu

~conput es alnlng tlne and n0|se pOMEF|¥aWIOsSNW

t he equallzatlon ana y2|ng nodul e . 32 he communi cation protocol
9d for setting a nodem 10 paraneter w | | nom/be di scussed. The caller

‘modem L o gl TDgen, send ok 0hcely X PE 11Vl 8n PR er 03N

ALT, a node PEne h assocl at e connmuni cat1on and an

knowl ed | h , h
st sige el B AGLAIE e ot o SERA PPRE T SRR OR 1o°
cal ler modem is agnodgmapayangt %n&tﬁﬁ%&?&a&’l&x@ea aratds! S'E:hd@%ﬂtgen'd e

the MPh of the ansmer nodem I S en1par ter whi ¢

sel ected frogh'?ilrllne' progh‘zeﬁceélﬂngﬁ'f&aéﬁﬂﬂr%rl’ Iﬁé‘gngesi'ﬂfof’ﬁls' nspectl ng the

20 receive I ng tones and t SN conputed from

recel ved tras lidG ol 018 dm&]fcsem'e&stoeald e xRIAULLPL fs%xsett' ng a

nodem paraneter 1s carrie ng the contro nnel nmodem nodul e
206 (1200 bpﬁrotocol can be performed in a normal protocol for

changing said communication function.
6. The data communication apparatus according to
claim 2, whe:ein said storage means stores modemnm
10 parameter information, and said communication means
implements communication using said modem parameter
information to eliminate part of a communication
protocol, thereby shortening a communication time.
7. The data communication apparatus according to
15 claim 6, wherein said part of said communication
protocol to be eliminated is a line probing sequence
for determining a modem parameter.
8. The data communication apparatus according to
claim 2, wherein said storage means stores an optimal
20 training time for adaptive equalizing means for
cpmpenseting-a line characteristic, and said
communication means carries out modem training'during
said optimal training time to eliminate part of a
communication protocol, thereby shortening a
25 communication time.
9. The data communication apparatus according to

claim 2, wherein said storage means stores a



full, dupl éx) shown mﬁ(& 2. Next, the communi cation protocol
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thereby shortening a communication time.

10. The data communication apparatus according
to claim 1, wherein.said control means transmits an
instruction signal of the same modulation mode as a
call menu signal CM in place of said call menu signal
CM to thereby notify the execution of a short
protocol to said communication destinatiop of.

11. The data communication apparatus according
to claim 10, wherein said instruction signal is'a
tonal signal constituted by a recursive pattern of

"0011."



signal- DSC. At that time, the conmmunication apparatus of the caller

nodem sets a short protocol regi stration flag and stores various

comuni cation 15 parameters, exchanged in the current comunication

sprotocol, in the nmenory 108 in association with the destination's

t el ephone number. After receiving the 34 TSl and DCS, the answer nmodem

‘sends a reception preparati on acknow edgenent CFR. 20 When one

of .t he call er nbdem and answer nodem ggﬁg not have a short protocol
O . %BST% .

capability in other cases than the above-di scussed ones, the caller

modem does gﬁtissefnégﬁti%q{tefﬁ.ﬂﬁ%caﬂeéegi Sctfﬁégﬁgey?&;éfor- 'n

this case, therefOre,~ a ‘conmuni cation protocol for simle

cont rol signg%F&ﬁngfggg&gﬁb§§gﬁgs%gﬁgi%gngép3§%%ehtqq%$3§£eaoden1nodule 206

(1200 bps, f n-accor t he nary V.34
protocol. communication protocol based on azﬁrestored

5 communication parameter. Specifically, at the time
of carrying out a normal protocol, a modulation mode,
a communication protocol, a modem parameter and a
modem's optimal training time, etc., which are set by
four communication channels, e.g., a communication

10 channel for selecting a modulation'modeh a
communication channel for implementing line probing,
a communication channel for modem training, and a
comﬁunication channel for setting a modem parameter,
are stored for each destination communication

15 apparatus, and subsequent communication is

implemented based on the stored information.



FrnaILy: t he data communi cation protocol 9f for the primary channel

w Il now be discussed. Commruni cation here is inplenented by using a
nodem parameter, which is determ ned in accordance with the 5
training paranmeter of the I NFOOh sequence and the MPh and satisfies
both the call er nodem and the answer nodem The cal l er

nodem sends protocol sync signals S, 1 iS, PP and Bl for the primary
channel, and then sends 10 Pl X (iﬂaﬁé é%ta). The answer nodem receives

t he protocol sync signals S, iS, PP and Bl followed by the PI X
(i mage data). Conmuni cation here is carried out with the

primary channel nodem nodul e 207 (1200 bps to 28.8 15 kbps, half

dupl ex), and particularly, reception byll the primary channel nodem
nodul e 207 of the answer -~ modem i s &Ko desi gned as to conpensate |ine
~distortion using the filter coeffhdlent that has been | earned by

the adaptive equalizer 402. At the m@x m 20 communication rate of 28.8
kbps over the primary
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channel , conmuni cati on can be done in about 3 seconds per a single

sheet of size A4. As apparent fromthe above, the comuni cation
protocol in the case of a registered short protocol 25 is carried out in
_the normal protocol as recomended by the T.30 ANEXF of the ITUT. As
a short protocol . I1s registered in the menory 108 of the caller nodem
24 conmmuni cation can be inplenented using the registered short
protocol fromthe next tine. . 2A7qognuni cation protocol in the case
of carrying out a short protocol wll now be di scussed 5
specifically. . FIG 10 is a coltmpl signal chart for a
communi cation protocol at the tine of ex ing a short protocol, and
illustrates a comrunication process omthe establishnent of a line
connecti on O
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10 up to comunication of image data. After a line connection is
est abl i shed, a communi cati on protocol 10a for initiating a short
protocol is perforned, after which a conmuni cation protocol 10c for
npdem training, a comunication protocol 10d for setting a 15
nodem paraneter, a communi cation protocol 10e for a facsimle contro
signal and a data conmuni cati on protocol 10f for sending data (imge
data) will be carried out in the normal comruni cation protocol.

The conmmuni cation protocol 10a for initiating a 20 short protocol wl]|
be explained first. A caller qg%ggkgends a call er number
identification signal CNG and wer nodem sends a nodified
answer tone ANSam After detecting this nodified answer tone

ANSam the caller nodem sends a quick tonal signal 25 QrS, and sends
tones B and Q NFO upon detection of a response signal tone A fromthe
answer nodem After detecting the quick tonal signal QIS fromthe
cal l er ' FIG. 3

PROBING TONE
FREQUENCY (Hz) PHASE (DEGREES)
150 )
300 180
450 (o)
600 (o)
750 0
1050 o)
1350 o)
1500 o)
1650 180
1950 o
2100 0
2250 180
2550 o
2700 180
2850 o)
3000 180
3150 _ 180
3300 180
3450 180
3600 o)
3750 0




25 ' nodem the answer nopdem sends the tone A and receives t he

Q NFO fromthe caller nodem This quick tonal signal QTS becones
a signal to command transition to the short protocol. The quick 5
tqonal signal QIS is a repeated patte|4n/o1f "001100110011.. .". Such a
tonal signal pattern is used to permt the geceiver to clearly
di sti ngui sh the received the quick tonal sighal QIS froma signal
pattern of the flag sequence ("011110") and the tkmal 10 signal pattern
of the call nenu signal CM (2-bit ‘ bity "10," 8-bit data and
stop bit of "1"), whi ch are;lafi ned by Rec ndation T.30 of the
| TU-T. Mor eover, as the gupek—tenrej sign S has the sane
nodul ati on system as the call d§1u =i gna|] CM| t&eM 15 recei ver nodem can
easily discrimnate whether t®ge Ecohmundcajieh is to be i npl enented in
a short protocol or a normpl eErst ofol Hhi ng on whet her t he
incom ng tonal signal is the qui :ka al | si :
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QIS or the call nenu signal CM 20 In the Q NFO sequence,

communi cation is carried out with the I NFO nodem 205 (600 bps, full
dupl ex) in accordance with the contents registered in the short
protocol registration nmenory for each destination's : t el ephone nunber,
i.e., in accordance with the 25 trai ning paraneter (INFOGCh), the opti nal
training time and the selected contents for non-linear

di-stortion conpensation in the case of a registered

26 short protocol, as has begp/ ¢xpl ai ned above with reference
to FIG 6. In the next communi cation protocol 10c for nodem
training, training the transmtting apparatus and the 5 recei vi ng
apparatus is perforned in accordance with t he trai ning paraneter

(I NFOOn) of the Q NFO sequence

FIG. S

AMOUNT OF ERROR OF EQM

TIME
OPTIMAL TIME




and the'optinal training time. In the comuni cation protocol 10d

for setting a nodem paraneter, the MPH for the answer nodemis set

10 based on the Q NFO based sel ection of non-Ilinear di stortion
conpensation and information on the /N rati o conputed in the

conmmuni cation protocol 10c for nﬁd%n1training. The

communi cation protocol in the short protocol 15 | S parH—ed—put in such a
manner that the communi cation protocol for st®rt)rg the ghort

protocol is executed in an exclusive protocol and cofmuni cati on
protocol for nmodemtraining and the subsequen [ [

fowdi-dat i on
protocols are perfornmed in 20 accordance with the reeg dation for
T. 30 ANEXF of the I TUT, thereby shortening the p1d tpcol .
BeH-AeRty of

A data communi cation apparatus according to a
the invention will be described wWth refg l@Qwghar t
illustrated in FIG 11. 25 EW%ile regi ri protocol is
conducted in association wigqh a d?stination's s hunber jat the
tinme of dialing on a calle@Q < (o)
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27 nmodemin the first enbodi nent, the second enbodi nment uses a
call er tel ephone nunber informng service by an exchange, which has
recently started, to register a nodem paraneter on an answer nodemin
association 5 with the caller tel ephone nunber. Referring to
FIG 11, when a receiver nodemis I nformed of a tel ephone nunber

t hrough the caller t el ephone nunber informng service (ST 1101), the .
recei ver nodem searches tel ephone nunbers (ST 1102), 10 and executes
short protocol comrunication (ST 110513 when there is a corresponding
t el ephone nunber (ST 1103, ST 1104). When there is no correspondi ng

t el ephone nunber, normal protocol comrunication is carried out (ST
1106). 15 The above conmmuni cation control procedures wll

FIG. 7

MEMORY AREA FOR EACH
DESTINATION

WHICH HAS REGISTERED
SHORT PROTOCOL

TELEPHONE NUMBER

POWER REDUCTION VALUE
"TRAINING LENGTH

*CARRIER FREQENCY SELECTION
PRE—EMPHASIS FILTER SELECTION
=SYMBOL RATE SELECTION

-SELECTION OF TRAINING
CONSTELLATION POINT

OPTIMAL TRAINING TIME

COMPENSATION SELECTION FOR
NON—LINEAR DISTORION




now be explained with reference to a control signal chart shown in
FIG 12. When infornmed of a caller tel ephone nunber, a

recei ver apparatus executes a comuni cation protocol 20 12a in which the
reeei ving apparatus sends a QIS signal to the sender to informthat
short protocol comuni cation is to be conducted. The subsequent
procedures are the sane as descri bed above. That is, a communi cati on
- protocol 12c for nmobdemtraining, a 25 comuni cation protocol 12d for
setting a nodem paranmeter, a communi cation protocol 12e for a
facsinmle control signal and a data c8ofln8cati on

28 protocol 12f are executed in order. Al t hough the QIS
signal is different fromthe Q NFO for inform ng a nodem paraneter or
the like in t he above-descri bed enbodinent, it is easy to nmake a

FIG. 8

START CALLING

%}

SEND ANSam ~801

802

SIGNAL FROM CALLER
MODEM DETECTED ?

DETECT QTS SIGNAL DETECT CM SIGNAL
v v

COMMUNICATION COMMUNICATION
IN SHORT ~— 803 IN NORMAL }~804
PROTOCOL PROTOCOL

END




5 nodification of shortening the protocol tinme by i ncl udi ng

informati on of the nodem paraneter or the like in the QIS signal
In the enbodi nent, either the transmtting apparatus or the .receiving
apparatus registers 10 i nformation such as the nodem paraneter, the
opti nal training time and the no®wak Bon node in the nenory.
But, the transmtting apparatus and the receiving apparatus nmay both
regi ster those information in the menories. This allows the
transmtting apparatus and 15 -t erving-apparatus to skip the
conmmuni cati on protocol 12a and 51$}t fromthe communi cation
protocol 12b upon reception of an irc&p1ng si gnal . In this case, the
time for the pre-connunicatiag/x tocol i$ further shortened because
such 20 i nformati on need not :be & anged in:the comuni cati on
protocol . According tio thi @ ifnvention, as discussed above,
normal protocols for nodul ationinodg eellection, iline pr obi ng and
nodem traini ng are perfornmed and-a-pBaem--==www
A
— W | =
s | &
0
) Dl w
@
a
g3
L.
[72]
.................. P .
----------- E-- "a"""""l
L L
ol o
| = | =
N = K-
o | o
o L S| =S
=
(5 - -
— e <<
L. < i
ol
"""" ;:% [PoosssT Ty
14
4] =
o)) Q.
N I_ﬂ__
@
(4
L
@125
N <
a .|
o0 =
< :
o100 o
~ LolZ2 P2
P Zp51=° o
lél ;Z:ZIZIIZ.‘Z:::I IDIDIIIIZIIL 0
' -3 o
: = :
22 3k 2
e Lol s|
w 5 2 P2
-1 ! P . 0
- L :
: < : z| V2
g .9 P &
S P [ ———




25 _paraneter selected then and the optimal training tine conput ed

then are stored in association with a destination's tel ephone nunber,
so that in the. 30 What is clained is: 1. A data comuni cation
apparatus which calls against a comunication partner conprising: a

conmmuni cation section which sequenji }Lﬁs perfornms a communi cation
procedure for a nodul ati on node sel ect1onh,” a comruni cati on procedure for
a -l i ne probing, a comuni cation procedure for a nodemtraining, and a
conmmuni cati on procedure for datad transim{ssion, " Wwth a comunication

partner; a storage secti én whi gch|stores a nodul ati on node sel ected
in the nodul ation node sel ection, ajtralning paranmeter acquired by the
| i ne probing, and an opti mal traimidgjtinme cakcul ated by the nmodem
t rai ning, : : E
. | x i
o o. ;
- . :
\/\E E
§ @ E
' o :
: Q. | ;
: 2 :
i ® g
T 5]
R 1
: | = ;
! o L, :
o | =10 i
o ! 8| & s
- = = :
N '
: ) :
E Y —9— .
: 218 :
: = :
H [72] :
R IR < |......!
L w | w | :
: = £ '
: % o :
o -
- o a | o
. ~~ =1 =
V) : 515
i ==
e = <
i T | o
oi 2]
o =
- 0.
~ | O
: @
§ »
5 o i
H % : E
F H & H
ze |0 o
Qo |4 . 0
QA < -
2 2= 4
[+ ; (=] CB wl
W Z P 3
3 2
2 :
3 3 E




the line

corresponding to an identification nunber of the

; section which when said training
corresponding to the identification nunber of
is stored in said storage
probi ng by using said training paraneter.
communi cati on apparatus which calls agai nst
conpri si ng:
perfornms a communication procedure fbrl 4 h8dul ati on node
conmmuni cation procedure for a |ine probing,
a nodem trai ni ng,

a control

section,
a conmunication, section

and a

par amet er

t he conmmuni cati on partner
omts said comunication procedure for

2. A data

a communi cati on partner
whi ch

sequentially

31 conmuni cation partner;

storage section which stores a nodul ati on node

FIG. 11

START

v

RECEIVE TELEPHONE
NUMBER

~ 1101

v

SEARCH MEMORY

~1102

v

CORRESONDING
TELEPHONE NUMBER
PRESENT?

~1103

11

)

o

4
N

< PRESENT

rd

l 1106
),

&Y 1/1 05
COMMUNICATION | |[COMMUNICATION
IN SHORT IN NORMAL
PROTOCOL PROTOCOL

]

!

.END

communi cati on partner;

sel ecti on,
a comuni cation procedure for
communi cati on procedure for data transm ssion ,




sel ected in the nodul ati on node sel ection, a training paranmeter acquired
by the line probing, and an optimal training tine calculated by the
nodem training, corresponding to an identification nunber of the
cqQnmuni cation partner; and a control section which when said optinma
training tinme corresponding to the i?gﬁiiéication nunber of the

communi cation partner is stored in ga t'orage section, shortens a
comuni cation time required by said conmmunication procedure for the

nmodem training by using saidi'optymal[fraining time. 3. The appar at us
according to claim1, whereiniwhep :spid nmodul ati on node corresponding to
the identification nunber of:ithejcomunicatibn partner is stored in said
storage section, said control isecfidnfomts spaid procedure for the
modul ation node sel ection B using gald nodul ation node. 4. A data
communi cati on apparatus whireh:cal [ sgagai nst a communi cation partner
conpri si ng: a conmunicatio se¢ction Wwhich sequentially perforns
a comuni cation procedure foria mpdg ation node
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sel ection, a communication procedure for a |line probing, a communication
-procedure for a nodemtraining, and a comunication procedure for data
transm.ssion , with a comunication partner; 32 a storage
sestion which stores a nodul ati on nbde selected in the nodul ati on node
selection, a training paraneter acqudy€d dy the line probing, and an
optimal training tinme calculated by the nodem training,

corresponding to. an identificattomsgmmer-—ovf the conmunication
partner; and a control sectiion {wim dh when gaid nodul ati on node, said
training parameter, and said owtiimal [tiggi|ning tire each corresponding to
the identification nunber of tie: corpmantjcati on partner are stored in said
storage section, onmts said predgedurle8dr the ngdul ati on node sel ection
by using said nodul ation node, furthdr®¥gits said
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commini tat | dA Pesstptien & phesd TH@ neggile- :grobl ng by using—said.iraining... tPos coPy
par amet er , | df0Ckaa(s) ens pageddiRtamiaget. £ time requirgd REPLAGEMENT. S+ 7 |
|

E:omru_’n_i cat Koy} pf;gaﬁg;{w_rrﬁpﬁgud 't'ltetpag@(ge‘m traini ?g by ugin I

raini ng ]. Abstract agidpartatpagedccqrging to one df |c

wherei n said conmuni cat ?on proc?ﬁv @9@ q" e modul at ilor ﬁﬁcﬁoiébg%tl
3 i R ] h I .d_(:Q.I:LmJ.n.L.Qa.LJJ)

sai d commufi e o | ne probi ng, dail

—

procedur e terWhidE+be is a comunicgtion procedure
determined in the V. 34 RecomTendatlon 6. The ap _
one of clalnsll to A daktizecsmmuaicabionobppaxtavuspehlichealls against
determinat|{on on whether or not a communication partner is the _
communi cat | ong2 pgommpundicahion tpwrivdy acovprisiengthe traini ng paraneter
and the optinal training tine are 33 stored-
in said stprage secti oncommupicativng whecftdon or wintchn os)eqatemtlikﬂ.)ly
for designpting-a nenpry address, .
: _performs a communication procedure for a modulation mode

selection a communication procedure for a 11ne probing,
a communication procedure for a modem training, and a
communication procedure for data transmission, with a
communication partner;
—/ ' a storage section which stores a modulation mode
selected in the modulation mode selection. a training
parameter acquired by the line probing, and an optimal
training time c¢alculated by the modem +training,
corresponding to an identification number of the
communication partner; anad

a control section which when said training
parameter corresponding to the identification number of
the communication partner is stored in said storage
U section, omits said communication procedure for the line
probing by using sald training parameter.
2. A data communication apparatus which calls against
a communication partner comprising:

a communication section which sequentially
performs a communication procedure for a modulation mode
selection, a compunication procedure for a line probing,

a communication procedure for a modem training, and a

communication procedure for data transmission , with a

—_—
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- T — | REPLACEMENT SHEET
at which the identification nunber of the conmmuni Cath}H&P't"ﬁ stored,

I n said storage : The appar 3t ys _acco i t
clains 1 to 4, ‘mwﬂﬂllﬂ\mamase wher e conmuni‘catfi dn N)&if‘@%m '
‘a cormmuni cation' partner of whi &h the rmd? Lation nodg, tra| ning.par.
-and the optinmal training time are not ored in saild storage sectlon -
said control section .detects -a signal indicative ofithe—cormruni-cat
partner bei ngompmiga&i@mm%mmg to an omission of said '
comuni cafion procedure for the nodulation node selection,
oni ssion ¢f sai d coamPtiRERLIEn FHELQN Whish tﬁfé’#?ﬁeap#‘lﬂﬁ‘ﬁéatéwla mode
shortening of a comunication tine required by said communication
procedur e |f orsedechededn r khei mpdudatdeunbpde KRleetintral $2aiaing
conmuni cafli on section to performa nornmal conmuni cation procedure, while
control | iMg sﬁﬁélfaﬂ%?:&g-'e aeguisied PYsthee 14 RFIPIRT noR3 31 r%l?ﬁ#—ﬁ@l
par anet er |or - optimal training tinme of the conmuynication partner '

| ‘acquired iln rﬁgﬁéiéﬂvg t HelW8r mﬁalﬁﬁm%ﬁt i 8% FRRedmod rré’ﬁﬂﬂ‘nﬂ?ﬁ@vto

the identil|f ication number of =~ -
corresponding to an 1denti£icat10n number of the

j_

communicat:i.on partner; and

!_ _ a con"tro];' sédtio'n which when said' optimal 'training
tixﬁe corresponding to the identification numbér of t.he
\/- communication partner is stored in said storage section,
shortens . a communication time required by said
commuﬁicétion bio'cedure for the modem training By using
said optimal tfaining time.

3. The apparatus according to claim 1, wherein ﬁrhen
said modulation mode corresponding to the identification
number of the cbmmunication partner is stored in saiad
storage section, sald control section omits said
procedure for the modulation modé selection by using said
modulation mode.

4. A data communication apparatus which calls against
a communication partner comprising:

a communication section which sequentially |
performs a communlcation procedure for a modulation mode
selection, a communication proéedure for a line probing,
a communication procedure for a modem training, and a

communication procedure for data transmission , with a

communication partner;
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t he communi cat+oen—partner—8—— The apparatus accgrdtmng to claimy,

wherein in th I nication is perforged va 4999
conmuni cat i oﬂmaﬂaﬁﬂm"ﬁ!m t'he nodul at i on nodej t h\ébam%\rm ng pataneter. -
and the optimali"tr , are ‘32 stored|i n—sad=-st-0age” s¢ction, =

when an occurrence. rate or an.occurrence anount df a conmunicationjerror
is nore ,than a predeterm ned-value, said control sectTom dereres 1the’
nmodul ati gn node, the Stonreg seachboar whichhstozas nal modakahjon mode
stored in said storage section. 9. The apparatus according to one of
clains 1|to #Selagdrednimitheomadnlasdonmede Siedechdodomantradiining
partner gf an execution of a shorten procedure by transmtting a
desi gnatijon Siarameterhacomireddinithe lips anebingat gl anceptimaidnu
signal uded in said conmmunication procedure for the nodul ati on node

' training time calculated by the modem +training,

'ébrr_és"ﬁond:.ng-__to_ an 'i,de_n_tification_ number of the
6omtdi1ni$a_fioﬁ éa‘rthér;- and - o
a con_frol section which when said modulation. mode,
' é_ai’d _t-rain_i'ng parémefer. _a;nd said optimal irqining-’timé
each corresponding to th_e identification numbe'r.of the
Ul communication partner are stored in said storage section,
omits sa-i:d proéedure for the modulation mode selection
by using said modﬁlaticn mode, further omits said
communication procedure for the line probing by using
said training parameter, and sh;rtens a co:_nmunication
time required by said communicéticn procedure for the
modem training by using said optimal training time.
5. The apparatus according to one of claims 1 to 4,
wherein said communication procedure for the modulation
mode selection, said communication procedure for the
line probing, said communication procedure for the modem
training each is a communication procedure defermined
in the V.34 Recommendation.
6. The apparatus according to one of claims 1 to 4,
wherein saild control section performs a determination
on whether or not a communication partner is the

communication pé.rtner of which the modulation mode, the

training parametexr and the optimal training time are
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sel.ection with the communication partner.. 10. Therapparatus acc

b
claim9, Wnerﬁ Immllﬂllmm ' tion signal is a tofa r 44YT00
repetit.ion pa'm \ IH* 11. ~ A data communi calt-ﬁa '@;ypar_a_t: ug:
‘cal l ed side cénptishingd - & conmmunggation gedtiop—which— | -
sequentially -perforns a comunication procedure fior a.nodul ation_imb

sel-ection, a communjcation procedure for a.line prebtmg;—a comurni cat i on
procedur e |{fors BomRRniPr St dgs tarage seRtdAtatbprdptesauiningwhipther
reception,] wwth a comunication partner; a storage section which

stores a ModPEIROF ABdePeRatisadkpy £RE Assdign3 bingsoadnempsy pddress,
training {paraneter acquired by the |line probing, and an optimal training
time cal cdl at2l ¥high thecidentifigation number of the communicatigm

- partner :I..s stored, in sa:l.d. storage section is pressed.
7. The apparatus ac'c_"brd:l.nﬂg.to one of claims 1 to 4
_ v.v.h‘e_"r_'e.in in the céée wheie'éommﬁnica_tién is i:erfoi.’-tﬁed_wifh
a communication parfner.df which. the_ 'modulation mode,
training parameter and .tl:-le'_optimal tra_'ir.xin.g time are not
stored in said storage .sectio'n, when éa.id control seéfioﬁ
W . detects a signal indicative of the communication partner
‘being capable of corre's'po'nding to an émi'ssion §f said
co'mmun_ication | procedure for the 'mo'dul.a.t.:ion mo.de
"selection, an omission of said communicatioix procedure
for the line probing, or a shortening of a communication
time required by said communication proceduré for the
moden training;'. -said' control section controls said
communication section to perform a normal communication
procedure, while controlling saild storage section to
store a modulation mode, a training parameter or an
optimal training time of the communication partaner
acquired in respective the normal communication
procedure corresponding to the identification number of
the communication partner.
8. The apparatus according to claim 7, wherein in the

case where communication is performed with the

communication partner of which the modulation mode, the

training parameter and the optimal training time are
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swi tching app control section |{which when sajd
traini ng _par m;‘ m ‘! ng to said caller idenli iG&NOWRY | |
i nformation n her swi t'chi ng j\ppar atus i'$ |stored in saigd .
storage section, om ts sai d. comuni cation- procedur Or TNe TTNE prool ng

by .using said tra| ni nﬂ arameter. 12. 'A data co nication. 5 at a
call ed si ce ssoFed 3 aid s'ﬁorégﬁnﬁﬁ‘@é{?&ﬁ i -Enice rate

sequenti alll eg_erforms communi catlo Br ocedure for a, modul ation pode-

sel ecti on, nfHInPER Y BR SRR AP B, PE, 3 PREMYINGCRL 10D, &XTATNL S PPEP
Pecent i om| Orrﬁaglo SErAfe Eatig grYﬂéﬁ%mﬂé@f FftPalcsession dnlehes

stores a

training ;_par{iﬁé %ﬁﬁ#iﬁa’l‘g;t [ hg‘epng%% g&d%ﬁ%‘?!ﬁl %tr‘]"r%l ﬁlhr?g

time cal cul ated . h nodem.t r ai correspondi ng.to.caller
i dentific t|oﬂ |‘ﬁ#’5?ﬂatq%‘?ﬁlnlng ﬂ.lrﬁ% stores Q.% sa:gd storage section.

9., The apparatus according to one of claims 1 to 4,

wherein said control section_ no*_l::.f:l.es the commun:.cation'
partner of an execution of a shorten pi‘ocedui‘e by
.transmitt.ing a designation signal in the same modulation
" system as that for a caller menu signal used in said
communication procedure for the ‘modulation mode
selection with the cdmmuﬁication partﬁér.

10. The apparatus acc‘oiding to clailm 9, wherein said
designation signal is a tonal signal composed of a
repetition pattern of *0011°".,

11. A data communication apparatus at a called side
comprising:

a commux;ication section which sequentially
performs a communication procedure for a modulation mode
selection, a communication procedure for a line probing,
a communication procedure for a modem training, and a
communicé.tion procedure for d4ata reception, with a
communication partner:

a storage section which stores a modulation mode
selected in the modulation mode selectlon, a training

parameter acquired by the line probing, and an optimal

training time calculated by the modem training,
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notified f paratus; and a qr&PLéﬂ)U\é‘é\Ht P b# V\HI ch when
said opti mﬂﬂﬂmﬂﬁ MMcorrespondi ng to said|catter-identi filc ti on
i nformati on e swi tching apparatusji: 1999 skid o .

storage section, shortens a connunrcatrogs trne req |F§% cjyjsard
conmmuni cati on procedure for the T .
training by using said training time. : The apparatus o
accordi ng tlo %P&F‘rﬁ%ond%rkﬁer Fonh&rlkard ﬁﬂ&ﬂta"e ngnt 0
said caller] identification information notified fromthe smntchrng
‘apparatus ils Be§idied FaemseorsigbtebdMBHraAPRATREGHEr 80d section onits
sai d proce#ure for the nodul ati on node selection by using said nodul ation
node. 14. | A data fomeifRrtaoilon SpFEdAANS HhiﬁhxﬂWhﬁnm(ﬁ?léowﬁﬂﬁﬂhgng

a communication section which sequentially
parametexr’ correspond ng to said caller 1dent1flcatlon

d‘e‘m .

information notif:r.ed from the switching apparatus is
stored in sald storage section, omits said cOmmunication,
procedure for the line probing by ueing said training
'paramete:_r:-'. | | |
J_EI_:. A data communication apparatus at a called side
W, ‘| comprising: |
. a cdmmunicat:_i.on 'section whi.ch sequentially
'} performs a communication procedure for a modulation-mode .
t selection, 2 communication procedure for a 1line probing,
a communicatioﬁ procedure for a modem training, and a
'commun:‘r.cation procedure fFfor data reception, with a
communication partner:

a storage section which stores a modulation mode
selected in the modulation mode selection, a training
parameter acquired by the line probing, and an optimal
training time" calculated by the modem training,
corresponding to caller identification information
notified from a switching apparai:us; and

a control section which when said optimal training
time corresponding to said caller identification

information notified from the switching apparatus is

stored in said storage section, shortens a communication

time required by said communication procedure for the
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performs a comruni cation procedure for a nodul ation nﬁE%LAC@MEQEt&bEIEET

conmmuni cati on i‘ne probing, a commynifcation procedyre¢ for

‘a nodem trai n|| ﬂmﬂaﬂ Iﬂ""ll)“ﬂlllm cation procedure forf datg4rge¢rvoeni Wth a -
comuni cation par€nek; ® s *a storage sgction which qtores a nodul gtijon
mode selected in the nodul ati on node sél'ection, a tyra&-A-rg—paraneten
acquired by the Iine probing, and an opti mal trai nijng ti me cal cul ated by
the nodemfraiddes treindpGnBiyndisingalsdLidi dpttindTatrainingr KaAmeD
notified firoma sw tching apparatus; and a control section which when
sai d nodul jat i@, nodehe apphiatuy PerdiNEto dWasal d OPtwHSrelirdivh &g
time each corresponding to said caller identification information
notified firomdba swodwiagiapparmbde acerséspeddihgaitb stoatde sealiep
omts said procedure for the nodul ati on node sel ection by using said

modul at i on 1dent1f:.catlon 1nformation notified from the switchlng

apparatus is stored in said storage sect:!.on said controll
section omits said procedure :Ecr the modulation mode
selectlion by using said modulation mode.

14.. A data 'dommunication apparatus at a called side
comprising: |
N, a éommunication- section which sequentially
. performs a communication procedure for a modulatlon mode
selection, a communication procedure for a line probing,
a communication procedure for a modem training, and a
communication procedure for data reception, with a
communication partner:

a storage section which stores a modulation inode
selected in the modulation mode selection, a training
parameter acquired by the lline probing, and an optimal
W, training time calculated by the modem training,
corresponding to caller identification information
notified from a switching apparatus; and

a control section which when said modulation mode,
said training parameter, and said optimal training time
each corresponding to éaid caller identification
information notified from the switching apparatus are

stored in said storage section, omits said procedure for

the modulation mode selection by using said modulation



37 node, further onits said conmuni cat i on procedure f%&PL{i\ﬁ@%m:}%ﬁ* abi ng

Cqui 160 by said HﬂIﬂLﬂﬂLﬂﬂfﬂlﬂ 1 AR W A

M OANOWHWY using
sai d -opti mal trainihg ¢ .37 . : N N

m'ode, further omits said communication procedure For the
line probing by using said training parameter, and
shortens a communication time required by said

ommun:.cation procedure for the modem tra:.ning by us:Lng

said optimal traim.ng time.



