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BACKGROUND OF THE INVENTION 5 1. Field of Invention This 1 Pos
Fnvention relates to a facsinmle comunicati on apparat us for allow ng
a plurality of facsimle nmachi nes desighed for general t el ephone
networks to communicate with each other via a data communi cati on
network, such as a | ocal ”Th@%&k a program

recordi ng unit which st or%@%ﬁ%ﬁé@#ﬁse |Tnﬂ¥tﬂeéfsa%ési?m I eIO )

comuni cati on apparatus. This invention also relates to a facsimle

conmmuni cati on apparatus for allowing a pluralsity of facsim | e machines
to comuni cate with each oBAEKGRRUNGaOFt THE \IN?JENTIONan | nt ernet Protocol
network (referred to as an I P network) based 15 on the IETF (Internet

Engi neeri ng Task Force), and to a program recording unit storing a
progr gm for [genty e imgddtadracsi mle conmmuni cati on appar at us. 2.
Description of the Related Art 20 Fig. 1 illustrates a conventi onal

facsimle coLn’rﬂ‘&niitsaimmntion spdnseeus ad arsdamid copMINREaR T SANRARAFAE YSsuch
as an LAN. T , transm ssi, | f Lm | hi ' i |
machi ne for ﬁié?ﬁhﬁﬂ & Biuﬁéiégglc’sét gggﬁﬁﬁ‘?ﬁg@%?e%n%ﬁessi ﬁ%ﬁ ?igﬁ‘%ldzf%tgeegxor |a;ilede
accor di ngcél%ﬁ@e?r?&m%nmm%@wﬂim%&y dthed Tl a Zta

(I'nternation econmuni cati ons Uni on, Tel econmuni cation
St andar dictadmuoarn d3apiant menwprkTheuthcas | [loacadchree tetworbnfbdled and &g

The flceiaPFeoEomARAATR e abhHF ACISTPreS = RIRETEN BAED LGRS TACTgNAS 1 o
LA T B T R el ontcat | on
appar at Ust{dsieni, 1 e aiceman)i i o appiratuhearedihdwigig a plurality of
facsimile machines to communicate with each other in real time via
an Internet Protocol network (referred to as an IP network) based
15 on the IETF (Internet Engineering Task Force), and to a program

recording unit storing a program for controlling the facsimile

communication apparatus.

2. Description of the Related Art

20 Fig. 1 illustrates a conventional facsimile communication
system using a data communication network, such as an LAN. The
transmission side facsimile machine 1 is a G3 facsimile machine
designed for general telephone networks, which is categorized
according to the T.30 Recommendation standardized by the ITU-T

25 (International Telecommunications Union, Telecommunication
Standardization Department). The facsimile machine 1 is connected
to the facsimile communication apparatus 10A via a telephone network
2. The facsimile communication apparatus (i.e., the gateway) 10A
converts the communication protocol between the telephone network

30 2 andthelAN 4. The LAN 4 is further connected to another facsimile

communication apparatus (i.e., gateway) 10B, to which the receiving



2 side facsimle.machine 7 is connected via a tel ephone network 6.

The facsimle nmachines 1 and 7 have the sane standard, and they can
Autual ly transmt and receive image information via the t el ephone
networks. The facsim | e conmuni cati on gpparatus- | OB has 5 the sane
structure as the facsimle comuni cati on apparatus 10A, and the

explanation on_ it.w.ll be omitted, . _sho ORR = o
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are connected via the corresponding 10 tel ephone lines 2a, 2b, .., 2n of
the tel ephoneuteeldyk tzanghat and receiingl imessmibdarmesiery ¥iat t88 is
connected to sWtch circui 3b.which se ts.t. ' ' j
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in order to termnate the 15 selected |line. The CODEC 3c is a

encoder / dadod@e wikipdanativer b it waddl bg simgh&ksd.recei ved fromthe

tel ephone line_2a into digital si gnhal s,., and whi ch decodes digital
signals into afsl ¥RPER dﬁaﬁ%g'r ¢+ the fIFGRImile SEMEYPLE éopoa?%%rg%ﬁl%&ﬁ@ne
| I'ne 2a. 1508 LeLENBLaRE6ANEDHRL O£ MEdlivnith 4 ha uwiliely of

. ; t ' o
circuit ?gs 5o egrrr]\é tEe CODEC 3% are connected to the CPU SEﬂvi a e:gjg,ommn
bus 3d. facshhe16Rhhdeinenlaoilsrduh duersd tonpechedoris the tdee responding
communi cati_on_appar.atus 10A. A rrermr;é 3f and a LAN control circui

3
are 4Pso tedmpboned 1iaeeh@3corfhon -bus B OLTH: emi_:;ﬁe&,ey © netory :%t"arﬁ‘? °
stores diQhized LOLORIBALENRAI Mol ft WaASBdddd {2 Pa Ul dh Ladeuit
i nf or mat i on. e control "circurt 3g perforns data transfer in a

packet f@ywmhith sskbdd®thanDihe wHiatsisidierrent looregnesatingna deeariatide 10B
via the LAN 4. The facsimle machine 1 of Fig. 1 .is connected to
the facsitransmissiomérPRamong sheneel epome ddngsnea LNEAHgH g8 ni |GODEC
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i nfonpgat ig¥lected line. The CODEC 3¢ is a encoder/decoder which converts

analog signals received from the telephone line 2a into digital
signals, and which decodes digital signals into analog signals in
order to output data to the telephone line 2a.
The terminal accommodation circuit 3a, the switch circuit 3b
20 and the CODEC 3¢ are connected to the CPU 3e via a common bus 3d.
The CPU 3e controls the overall operations of the facsimile
communication apparatus 10A. A memory 3f and a LAN control circuit
3g are also connected to the common bus 3d. The memory 3£
temporarily stores digitized information prior to transmitting the
26 digitized information. The LAN control circuit 3g performs data
transfer in a packet format to and from another facsimile
communication apparatus 10B via the LAN 4.
The facsimile machine 1 of Fig.1l is connected to the facsimile
machine 7 via the telephone line 2, the facsimile communication
30 apparatus 10A, the LAN 4, the facsimile communication apparatus

10B, and the telephone line 6, in that order. If pixel information



3 is transmtted.-fromthe facsinmle nachine la of Fig. 2 to the
facsimle machine 7, the pixel data read by the facsimle machine | a
fromthe original docunment is encoded according to a prescribed codi ng
rule. The encoded pi.xel data is nodul at2d by, for exanple, 5 a 9600bps
MODEM i nstalled in the facsimle machine |a to produce an anal og

si gnal i nd he yohne UL FHRRC Y HRA R csTRE 18N #leBi8e018] of Fils br #shiHel ed to
the facsimle comuni cation apparatus 10A t hrough t he 't el ephone |ine
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t he anal og signal supplied via the tel ephone 10 |ine 2a based on a_ s i ng
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into an 8:hj.t dightal sl R0,

anal og st £, oftd Fanisd pillel SR bidtaceg by, folRinelle,
3c, whichy issobpe MeadMbynsbelCBY 3a vha féesidbleamandnideislia8do HrediRe 3e
edits the digital signal into a packet data of a predeterm ned size,
and t enp@mEnalon sissalndnpshrevoice fyaayenaypANGendie FRa A% Sd??él?ét

dat tored in th f 4 ‘o . ' idn 39,
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10B, the packet data received fromthe LAN control circuit 3g i

s
t enpor ar idppastadrusd 10A samples fdiroppaldgesignak siopldediyia ther RNy a

CPU cqrrespondjn to the CPU.3e, and su [ to.a C espondi
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net wor k 6. Thus, the analog signal transmtted fromthe facsimle
machi ne for daxrh sampiMerd.ed into a digital signal by the CODEC 3c of the

lacoifile | QIUCallon apRaraLys, 0M R0d LSSl STE ot eiog diplely
the 30 stilgﬁlal by the CODEC 3c, which is then read by the CPU 3e via the
15 common bus 3d. The CPU 3e edits the digital signal into a packet
data of a predetermined size, and temporarily stores the packet
data in the memory 3f. The packet data stored in the memory 3f is
read out by the LAN control circuit 3g, and transmitted to the
receiving side facsimile communication apparatus 10B via the LAN
20 4. In the facsimile communication apparatus 10B, the packet data
received from the LAN control circuit 3g is temporarily stored in
a memory. Then, the stored data is read out by a CPU corresponding
to the CPU 3e, and supplied to a CODEC corresponding to the CODEC
3c, which converts the data into an analog signal and outputs the
25 analog signal to the facsimile machine 7 via the telephone network
6. Thus, the analog signal transmitted from the facsimile machine
la is converted into a digital signal by the CODEC 3c of the facsimile
communication apparatus 10A, and transferred as a packet data to
the receiving side facsimile communication apparatus 10B via the
30 LAN 4. |

However, the conventional facsimile communication systemhas



However, the conventional -facsim|e conmunication system has

4 several problens. Because the transfer path of the LAN 4 is
divided into a plurality of channels i.n order to transfer the data in a
packet format, the transfer delay ti4re of the packet data is not

constant. 5 In addition, if the traffic of the LAN 4 is heavy, the packet
dat a nmay_be |l o half way through the transm ssion path. For these
reasons, SFXéraﬁaPﬁéﬁ’%Fg‘% s which are being decoded by the CODEC 3c of

the receiving skdgubacshai teanepsynpsehi 60 BhpalANus iSBdimayded $vhetanes
be interrupted and, as a result, wong data iss received, K 10 .by the
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art, and to provide a facsimle c ni cation .20 systemt rm
facsi ni | ES@SRAENI EE‘Fi B ﬂgaﬁl%??f% & el TR reocrﬁra%é;%élt g% p?)i% ;L\) %of
data trangf SE \ﬁ?eﬁ%'c@iv‘i"nbhsiﬂé?ﬂaﬁ:simiﬂé 2Bffehieatebs apparatus 1B makder
to achieve the object, in"the first aspect of the invention, a,

facsi m | scoemimeiscbei tnteppapeedsamdn@s sexesuls, ¥resyrhata grpegeiyed
controller that receives and transn t,s cont I nformati on and pi xel

al

i nf ortfat iloé’ptﬂ"teolﬁﬁeé’r?&vtlc‘i‘gf & enjflaé'fsﬁrﬁ'& an‘gcli‘?ne (?Onngact ed to the facsinile
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i nformati on converter that converts the control information and the
pi xel i nfbiemBatoimi Begimnvathines 1a and 7 is, for example, 9600bps, the data

igs transferred at 64Kbps in the LAN 4, which is inefficient from

the standpoint of data transfer capacity.

15

SUMMARY OF THE INVENTION

Therefore, the object of the invention is to overcome the
problems in the prior art, and to provide a facsimile communication

20 system that can perform facsimile communication in an efficient

.~ manner from the standpoint of data transfer capacity with little
trangsfer errors.
In order to achieve the object, in the first aspect of the
invention, a facsimile communication apparatus comprises:

25 facsimile procedure controller that receives and transmits control
information and pixel information from and to facsimile machines
connected to the facsimile communication apparatus according to
a predetermined procedure; a first information converter that
converts the control information and the pixel information received

30 fromthe facsimile machines into a control packet signal and a pixel

packet signal of predetermined formats; data transmitter/receiver



30 fromthe facsimle machines into a control packet signal and a pixe
packet signal of predetermined formats; data transmtter/receiver

5 that transmts the control packet signal and the pixel packet signal
produced by the first information convefter via a data conmmuni cation
netmork and that receives a control packet signal and a pixel packet
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facsimle 15 ni c |on apparat ys .co ans I ,C
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t he (R %%%é@ﬁﬁ |81 SR 161 RS & RERiINAGEL f 1 omet Eacdaid le
comuni cat network; neans Tor tenporarily storing the i nage data
transmi t teshriurnned o la@palraswsana}s ifoler theeos coinbel sRchimegoryawh heh @@r%t a
comuni cati on network in a menor nmeans for start Si
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data is receive e recel ving side facsim |l e machine, provided
that a desécoid einf@ttt dn i cogeerian wikin tilse ghoedstermided enouyt aof t he
time of receipt of the data-receiving control signal; and waiting

control | epignals r%ﬂ?%rﬁ@@i“ﬁgl%lted prescribed wait control signal to the

receiving side facsiMl&. 13 aspect of the invention, a facsimile

15 communication apparatus comprises: means for calling the receiving
side facsimile machine based on a request for connection to the
receiving side facsimile machine as received from the data
communication network; means for temporarily storing the image data
transmitted from the transmission side facsimile machine via the

20 data communication network in a memory; means for starting
transmission of the image data to the receiving side facsimile
machine when a data-receiving control signal representing the
acceptability of image data is received from the receiving side
facsimile machine, provided that a desirable amount of image data

25 is stored in the memory at the time of receipt of the data-receiving
control signal; and waiting controller for transmitting a
prescribed wait control signal to the receiving side facsimile
machine in order to have the receiving side facsimile machine stand
by if the desirable amouht of image data has not been stored in

30 the memory at the time of receipt of the receiving control signal

representing the acceptability of the image data from the receiving



machi ne in order to have the receiving side facsinile machine stand by
I f the desirable anobunt of image data has not been stored in 30 the nenory

at the time of receipt of the receiving control signal representing the
acceptability of the image data fromthe receiving

6 side facsim| e nmachine. In still another aspect of the

I nvention, .a RLagctam recqrdi unit for storing a programfor
controllﬁﬁgea §%éﬁg¥ e&ggﬂgﬂgrcation appar at us ispprgvided. Thi s
program recor drAGiil T agoRBers@sSpedt BEafke fitlvetrlisinga threod s recbeding
communi cati on apparatus to call the receiving side facsimle machi ne

based onuaitefprstoring a progoandey eentrol hing adass Hul ke gemmyad caFLen
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causi ng Fﬁ?airggélfsmlﬁeprowd@%m’r\%%%t?5?95%%2%%?%%%%%%%@%%%%%fe t he
| mges datRah@ Ebaneauktied themMrhbeiinfiassommuaicatdent appatatasmohicadlvi a
t he data comuni cation network in the nmenory; nmeans for causing the
facsi m | €heomeaeiivangosidepfegsinile mpghiner hasedt oring TREUEFEgECT  dat a
to the receiving side facsinm|le pmachin en the facsim]e :

conmuni c&PPGﬁCQgBET gPuE_ﬁ?eE%??f%g_lﬁgd%ﬁ S i W %ﬁh!’lé}_e sﬁeé:r%vedlg hat
repr esent$qt B8 +aC R kot Y off netRBekdatadk Ehe tatgivgN@he favsdmile
facsim |l e nachine, provided that a desirable amunt of inage data is
st or ed i eommaniestiynabppascatiuse tof teeperpridfy sheore theatimagecediakiang

control signal; and waiting controller for causing . .. the facsim /|
Commii ¢ SERPRTASEEALHOT: B SRARPTL S HPRETI® SAGRH T 1S FREIHS |V to

the receiguing 3 2621 0n QTN en RHQM dRhory; WeahdvEdheifeelyithe
side facsimle machine stand by 1t the desi rabl e anmount of inage data
has not Heemistidecdommnuhheattonrapparatals tdestame tfanswitpingftiddmage

recei vi n% control signal representin . ..the accept at%i i t¥1 of_ t he i.mage
dat a frofatse tloe@éﬁe\/irﬁ&%"d-@gm?l]d@c 2GSigidsc fegiine when the facsimile

communication apparatus receives a data-receiving control signal

15 that represents the acceptability of image data of the receiving
gide facsimile machine, provided that .a desirable amount of image
data is stored in the memory at the time of receipt of the -
data-receiving control signal; and waiting controller for causing
the facsimile communication apparatus to transmit a prescribed wait

20 control signal to the receiving side facsimile machine in order
to have the receiving side facsimile machine stand by if the
desirable amount of image data has not been stored in the memory
at the time of receipt of the receiving control signal representing
the acceptability of the image data from the receiving side

25 facsimile machine.

The waiting controller comprise determination means for
determining whether or not the receiving side facsimile machine
can stand by, while maintaining a data reception mode, if the
desirable amount of image data has not been accumulated in the memory

30 at the time of receipt of the data-receiving control signal. If

it is determined that the receiving side facsimile machine can wait



The waiting controller conprise determ nation neans for determ ni ng

whet her or not the receiving side facsimle machine can stand by, while
mai ntai ning a data reception node, if the desi rabl e anmount of i nmage
data has not been accunmulated in the nmghory 30 at the tinme of receipt of
the data-receiving control signal. If it is determ ned that the

recei V! n > c 4 the facsimile -
7 in 9_ htelq%a g%rggbe%ﬁFgﬁﬁnmodgfe eﬁgﬁe‘bvval%lnr%mﬁggﬁsc%%ﬁggs the facsimle

communi CabimgindpBaidhuspparsbut towdiy tther farohagesobragagef datage datanti |
the desirabl e anount of inmage data is stored:in the nenory. On the
ot her haltmltlilf the desipaklei anainthat imagecdaradi 4y stered oin &S APMeTY -

hi
g?gnialnet 'Pglng k‘egaglg‘v@’ ( ﬁé ]J.R:h?.sd %@e&‘ﬁﬁﬁgh' R T0H8e reced@hol 370!

acsim conmuni cat1 on apparafus to

transgit ftalagmﬁllte fABhEAL $500d di)d t® wasei Vhnghsidita rdegsiind eode,
machi ne. The desirabl e amobunt of inmage data stored in the nenory

can 10 bmccad:@mrtmb@lb}pamtrapswhgerr@uﬁghﬁsﬁawm&%C@mwmqaﬁaa@él

data dete d tiat bet th I
O e Rl A OB R Rl ISP UO I Moy Ot
tinme storgddihiddvanesind ternatively, the deS| rabl e amount of inmage

data can also be calculated by multiplying 15 the communication rate
det ermi ned by magoteatirehlbeameent tdie image datenssored tnd'eheﬁ AMENAHY €an

machi_ne and the receiving si.de siml| e machi.ne r er.m_ned
timel8t o&’éd by%ﬁlélltlplyﬁngn%ﬂ s§|r87?5§11§é”1951c g’ fﬁg: A& 28T
the receldé &tGmined %tcyﬁ g@#&ﬁ%&@nn%e%%eg tfl'éc%'r@ﬂs%u'ﬁq@rﬂ%ide

cat egori ze ase on 20 30 Recommendation. In this case, the
dat a- r ecdiadgignidentmaehine arsi dihe neeeavdﬂgamdeelfwaismﬁieamctnnfe fyata on

s gnal C';ie?ice%%rr?riti%%d time stored in advance. Alte];'natively, the

desirable amount of image data can also be calculated by multiplying

15 the communication rate determined by negotiation between the
transmission side facsimile machine and the receiving side
facsimile machine by a predetermined time stored in advance. The
transmission side facsimile machine and the receiving side
facsimile machine are G3 facsimile machines categorized based on

20 the T.30 Recommendation. 1In this case, the data-receiving control
signal is a data-receivable state confirmation signal CFR according
to the T.30 Recommendation, and the wait control signal is a
transmission site identification signal TSI according to the T.30
Recommendation.

25 The contents of patent application H9-131812 filed in Japan
on May 22, 1997 and a patent application filed in Japan on April

22, 1998, the application number is not yet assigned, are

incorporated hereinto by reference.

30 ' BRIEF DESCRIPTION OF THE DRAWINGS



to the T.30 Recommendation, and the wait control signal is a
transm ssion site identification signal TSI according to the T.30

Reconmendati on. 25 The contents of patent application HI-131812
filed in Japan on May 22, 1997 and & patent- application filed in Japan
on April 22, 1998, the application nunber is not yet assigned, are

iC;C '(I)'rHEO E)g;s\? N@Eﬁéfnf%al%%xre%f &85 ects3fill be apparent £ roﬁ?ﬂzé: fOEBSRL Rd | ON

O her feattaele@ndesbriptionwwithbeefippaneattbrohet betbohédwingwings,
detailed description with reference to the atstached draw ngs, wher ei n:
Fig. 1 ivheseiBtes a conventional facsinile comrunication 5 system

Fig. 2 is a hagdwar i a i : i Q) ; ;
cormunicationagﬁ%argtg%?ﬁgtgéégé g]g%%§e§9¥§§§ihgggéé&gfﬁlg%tﬁa?éa?gﬁ$%f
the facsgybtem; communi cati on apparatus according to a first enbodi nent

of the 10 invention, Fig. 4 shows an exanple of caontrol sequence
of the facsiniFég. 2 isghpudveseidrdppiraras off agraventsionahbarfamile

Eggﬁuﬁ{zggﬁﬁﬁggﬁgggggtgpgéﬁggﬁgtoI sequence of the facsimle

follows the control sequence shown 15 in

Fig. 4,  Fig.FB0isbal RapdPRardB18chk! Qcégdamgbanpé thesimesem | e
comuni cati on apparatus according to a second enbodi nent; Fig. 7

shows t heommusiratéonoappairettisoacsegydéngetacaofdray embodimentt pifr ghe
enboginent of the invention; 20 Fig. 8 is a flowhart show ng the
oper & i oATSEEAR Y acsimi | e communi cati on apparatus 10B according to a

fourth enbodi mpRY;. ANthows an exampld-ofd cohtdolatdyBERcatd Ty &hcdimgnam of
the facsimle comuni cati on apparatus according to the fourth
enbodi nenpmofintiketion apparatus of the first embodiment; _
Fig. 5 shows an example of control sequence of the facsimile
communication apparatus, which follows the control sequence shown
15 in Fig. 4;
Fig. 6 is a hardware block diagram of the facsimile
communication apparatus according to a second embodiment;
Fig. 7 shows the facsimile communication sequence according
to a third embodiment of the invention;
20 Fig. 8 is a flowchart showing the operation of the facsimile
communication apparatus 10B according to a fourth embodiment; and
Fig. 9 is a hardware structural diagram of the facsimile
communication apparatus according to the fourth embodiment of the
invention.

25
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

1. First Embodiment
Fig. 3 illustrates the facsimile communication apparatus 10A
30 according to the first embodiment of the invention. The facsimile

communication apparatus 10B has the same structure. The basic



I nvention. 25 : -DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

1. First Enbodi nent Fig. 3 illustrates the facsimle

comuni cati on apparatus 10A 30 according to the first enbodi nent of the
i nvention. The facsimle comuni cat9 on apparatus 10B has the sane
structure. The basic 9

struct ure.of, the en g capmynic BopRn LAt TRh BPhebhlehues sk 1ves the
S an al
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i t chbodia Tt BPBRONESTT ndb FIR oIR8 rek fnt § machifél AE kAT
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transmtted image. In addition to'the 15 transfer of pixel data, the
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and the pixel Information PINF are transferred as, for exanple, 9600bps

digital siaghdire 1Bhal¥)0Gereidies ttdle pixel information PINF sent from
another facsimile machine, and decodes it to reproduce the original
pixel data and to output the transmitted image. In addition to the
15 transfer of pixel data, the facsimile machine la transmits and
receives several types of control information CINF to and fromother
facsimile machines.

A part of the éontrol information CINF is transferred as a
tone signal of, for example, 1850Hz, while the rest of the control

20 information CINF and the pixel information PINF are transferred
as, for example, 9600bps digital signals. The 9600pbs digital
signal is modulated to produce a voice-band analog signal (of, for
example, 1800Hz carrier frequency) by the MODEM built into the
facsimile machine la. This analog signal is transferred to and

25 from the facsimile communication apparatus 10A via the telephone
line 2a.

The facsimile communication apparatus 10A has a terminal
accommodation circuit 11 for connecting a plurality of facsimile
machines la through 1n via the telephone switchboard lines 2a

80 through 2n. The terminal accommodation circuit 11 is connected to

a switch circuit 12, which selects the line that is requesting



signal is nodulated to produce a voice-band anal og signal (of, for

exanpl e, 1800Hz carrier frequency) by the MODEM built into the

facsimle nmachine la. This analog signal is transferred to and 25 from
the facsimle comunicati on apparatus 10@A via the tel ephone i ne 2a.
The facsimle communi cati on apparatus 10A has a terninal accommodat i on

circuit 11 for t Q§%§| | Bgs ough
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and receicdgduix thBeipr coaduteedobd the clacanni e prifmedure controller 14
which executes the transfer control procedure according to the
Recommendation T.30, as in facsimile machine 1a.

15 In other words, the facsimile procedure controller 14 decodes
the control information CINF, which was sent from the facsimile
machine la and received by the procedure control circuit 13. Then,
the facsimile procedure controller 14 produces response control
information CINF, and sends it back to the facsimile machine la

20 via the procedure control circuit 13. The control information CINF
and the pixel information PINF that are to be transmitted to 'the
addressed facsimile machine 7 are output from the facsimile
procedure controller 14 to the first information converter (i.e.,
the cqnnection/transfer controller) 15.

25 The connection/transfer controller 15 edits the control
information CINF and the pixel information PINF supplied from the
facsimile procedure controller 14 into packets of predetermined'
formats, and produces a control packet signal CPKT and a pixel packet
signal PCKT which are to be transmitted via the LAN 4. The

30 connection/transfer controller 15 is connected to a memory 16 for

temporarily storing the generated control packet signal CPKT and



the facsimle proéedur—e controller 14 produces response control _
i nformation CINF, and sends it back to the facsimle machine la 20 viathe

procedure control circuit 13. The control information CINF and the
pi xel information PINF that are to be tldansmitted to the addr essed
facsimle machine 7 are output fromthe facsimle procedure controller

14 to thgifd | K lLqN ver | - t QI ' gler
cont rol rg%{;éﬁ?ad}f;g@ s%aqTﬁgﬁgbnrﬁe%r} %rbl t‘é % ansfer %ﬂ%ﬁﬁfé&%&%&( %‘é!g?sé?he
control facsimilemsediiore,GthE camheldte opi/xelansflear cont o0l Be NG 5sopptt eengr om
t he facsim | e procedure controller 14 into packets of gr edet er m ned

f or mat s, 28R SR 8 ERTRGHLPH CRA¥REEES: grEhatehier dWaiagptirel reaeksing
signal P ; t L ifed. via t : e

omnect | R T aneter s folfral Rk PEuthey Gk Shd ol oife} packet

t enpdr ar signsl PPKD derr garethtelANODtdKE HlaaK elenpodadli I9PKTozed in the
pi xel packet signal PCKT. \When receiving a facsimle from anot her i
facsi m | BSHIENI ﬁ%z ther: Siee @mositt pinsrerivedt Pdkedrpasketingignat PPKT as

econd,.} t] . Jh [ during. t.he receivin
oper at i oreSFPERAEPEIFERAIACK anlille  Sha ASRna By FER s SR epont Bo L} g
PPKT sents tieadsheut /A piredeleemia@Boimbhhy o P11 iphdike: sign¥B"PhiT 16
When the anobunt of received pixel packet signal™ PPKT reaChes a

pr edet er APHERK BFoURE  Pi¥el cortleet | oignahinRPE? andttlhe | veceivedScortxsl out

. . . . s1
o xel” patered SEanaRt infh Setl Elotuit fon HOV2Rd SR ERGL  cPkT
NLO Pl XPhEOAE G| OMF] NndnSL R 'he pixed N9F O OIS i LU

t he pixel information PINF and the control information CINF to tl
f acsi m | eoptrekdmnformattics CENFIzh the facsimild matcedumnsontirel/leecst ver
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15 connection/transfer controller 15. The LAN controller 17 controls

a protocol, such as TCP/IP_(Transport Control Protocol/Internet

Protocol), for data transfer to and from the LAN 4. The LAN

controller 17 is connected to the LAN control circuit 18 which is

physically connected to the LAN 4 in order to transmit and receive
20 control packet signals CPKT and pixel packet signals PPKT.

Fig. 4 shows a part of the control sequence of the facsimile
communication apparatuses 10A and 10B, according to the first
embodiment, up to transmission of a sheet of pixel information.
Each element of the facsimile communication apparatus 10A is denoted

25 Dby a numerical symbol and a suffix A, ‘while each element of the
facsimile communication apparatus 10B is denoted by a numerical
symbol é.nd a suffix B. First of all, when a call-out signal is sent
from the facsimile machine la to the facsimile communication
apparatus 10A via the telephone line 2a (S50), the terminal

30 accommodation circuit 11A detects the call-out, and informs the

connection/transfer controller 15A of the occurrence of call-out.



Protocol), for data transfer to and fromthe LAN 4. The LAN controller

17 is connected to the LAN control circuit 18 which is physi cal |y
connected to the LAN 4 in order to transmt and receive 20 control packet
signal s CPKT and pi xel packet signals PEKT. Fig. 4 shows a part
of the control sequence of the facsimle communi cati on appar at uses 10A
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connection/transfer controller 15A of the occurrence of call-out.
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appar at usak@intirlansontheniacasbhoe@pparatus 10Rgadds HhgadiregseAdaasiaidiag

side facsim|le caomunication apparatus 10B_(S56) .. Based 1 his,
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response signal to the tacSimle conmuni cation apparatus 10A via the

LAN 15 dorfnRfd)catdsn dppeiatuig 10Beteahbmt 88n& cdd DI darspeatistos i xpsponddie
facsim | e communi cation apparatus 10A sends a response signal to t he
facsi m | es¥ashl o |theg Frpsimile [pemmyigatiPn jaRparaialy Jh iyig the LAN

4 (862). Upon receiving the call-connection response signal, the
facsimile communication apparatus 10A sends a response signal to
the facsimile machine 1a (S64). At thispoint intime, the facsimile
20 machine la is connected to the facsimile machine 7 via the telephone
line 2, the facsimile communication apparatus 10A, the LAN 4, the
facsimile communication apparatus 10B, and the telephone line 6.
Then, the receiving side facsimile machine 7 sﬁccessively
transmits a non-standard function signal NSF, a called site
25 identification signal CSI, and a digital identification signal DIS,
which are portions of control information CINF, based on the ITU-T
Recommendation T.30 (S66). The facsimile procedure controller 14B
of the facsimile communication apparatus 10B receives and decodes
these signals, and supplies the decoded signals to the
30 connection/transfer controller 15B. The connection/transfer

controller 15B edits these signals into a control packet signal



20 machine la is connected to the facsimle machine 7 via the tel ephone
line 2, the facsimle conmunicati on apparatus 10A, the LAN 4, the
facsim |l e conmuni cati on apparatus 10B, and the tel ephone |ine 6.

Then, the receiving side facsim|e naclidBne 7 successively transmts a
non standard function signal NSF, a called site 25 identification signal

and ficati
O andeedl fid) cA£RRLA | 83l e.abAteL locon - bARKBEL S A1 2escgl
(S66). 1hR hagsamthe mc&ﬁwﬁamﬁ roi8 eindl4Be LANotohheollaciirmiulie 18B
comuni cation apparatus 10B receives and decades t hese signals, and
suppl i es (BA8) decoded signals to the 30 connection/transfer controller 15B.
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17A. The connection/trans cont rol deconposes the control
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CINF, nanmely, a non-standard function signal NSF,. a called.site
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controller 14A The facsimle procedure controller 14A controls

the procddmesion sigmsl HISFciisc gbantoned .t while theasediled sidSalled site

identification signal CSI and the digital identification signal
15 DIS are output to the facsimile procedure controller 14A.

The facsimile procedure controller 14A controls the procedure
control circuit 13 so that it transmits the called site
identification signal CSI and the digital identification signal
DIS, which comprise control information CINF, to the transmission

20 gide facsimile machine la via the telephone line 2 (S70). Upon
receiving the called site identification signal CSI and the digital
identification signal DIS transmitted from the receiving side
facgsimile machine 7, the facsimile machine la outputs a transmission
site identification signal TSI and a digital command signal DCS,

25 which are control information CINF (S72).

When the control information CINF, which contains the
transmission site identification signal TSI and the digital command
signal DCS, is received by the facsimile communication apparatus
10A via the telephone line 2, these signals are edited into a control

30 packet sigﬁal CPKT (TSI/DCS), which is then transmitted to the

facsimile communication apparatus 10B via the LAN 4 (S74). The



i dentification signal CSI and the digital identification signal DS,
whi ch conprise control information CINF, to the transm ssion 20 side

facsimle nmachine la via the telephone line 2 (S70). Upon recei ving the
called site identification signal CSI &add the digital i dentification
signal DIS transmtted fromthe receiving side facsimle machi ne 7,
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14 facsim |l e comruni cati on apparatus 10B deconposes the received
control pevkenicagien CPRF 1TeTUS)ished hetwesns hhssifgesimide machines
identifigatiggriignal TSI and a digital command signal DCS, and

successi v8 & nsmts these signals to the facsimle machine 7 5 via the

tel ephone |ineagcE®’fhe fhchimblabdthmbmy ddiEon a fra€signdstablished, the
conmmuni cation link is established between the facsi m| e machi nes | a and

7. tranAftiesibhesidesfacsntbemarhiae dm traksnitesa 41aigHay chesk
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pi xel -in L %g&%gﬁh%hn& 4T3 odkm HR8,f @eSithel Cacsimaa@muni cation
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Accordi ngly,_ when the traini of ,the_nobdem,13a of . 15 the procedure
control @FF@UPP1¥3Ani§h@bﬁﬁ@ggﬁdﬁlﬁﬁélnﬁﬁgﬁﬂan and th&Fn§9§ ESFESRPEY on

LTS B SRS AT, when, KO LA aLe 15 o e
t he fiacsithd @rmefdute l@ntrol circuit 13A is completed, the modem 13a
returns a confirmation return signal CFR, which is control
information CINF and informs of the fact that the modem 13a is ready
to receive the pixel information, to the facsimile machine la
(sso0) . The same operation is performed in the receiving side
20 facsimile communication apparatus 10B. The modem 13a of the
procedure control circuit 13B sends a training check signal TCF
to the facsimile machine 7 (S82). When the training of the modem
of the facsimile machine 7 is completed, the facsimile machine 7
returns a confirmation response signal CFR to the facsimile
25 communication apparatus 10B (S84). At this time, the facsimile
machine la starts transmitting the pixel information PINF.

The pixel data read by the facsimile machine la is encoded
according to the coding rule based on the recommendation T.30 to
create pixel information PINF. The produced pixel information PINF

30 is modulated to produce an analog signal of the voice band by the

9600bps modem built into the facsimile machine la, and this analog



(S80). The sane operation is perforned in the receiving side 20
facsim |l e communi cati on apparatus 10B. The nodem 13a of the procedure
control circuit 13B sends a training check signal TCF to the facsimle
machine 7 (S82). Wen the training of tk¥e nodem of the facsimle
machine 7 is conpleted, the facsimle machine 7 returns a confirmation

response g§0a3! iﬁ@éx&rﬁi&ﬁ: JdPEesi tid %ﬁx,%% iﬁﬁ&@“@&ﬁﬁ&ﬁ?@a@i’% kOB (984) -
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via the tel ephone line 2 (S86). The received anal o% signal is

e
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control | eral4Ad ehevenNedonft-elacpirsahtpagket(sgs). signal PPKT, and
transmtted to the LAN 4 via the LAN controll er 17A and the LAN

control circui Thegpixsdgyacket signal PRET gerél vpackke AN rfalisPpetedwrd via

h 4. ived 10 the. L traql_circuit 18B.and LAN
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connection/transfer control |l er 15B converts the pixel packet signal
PPKT i nt gopneekion/transfemacootrPlAEr a68.t chiporeonhgcsionssraheferxel

! nfor mat icontPI mgerll‘iSBi go%b;%rrggnghg 1?.;Bc'el %ﬂ%ﬂe&h%igﬁfn%p@r Qin)égl pixel
i nf or mat CORBP P
information PINF, and temporarily stores the pixel information PINF
15 in the memory 16B. When the amount of pixel information PINF
accumulated in the memory 16B reaches a predetermined amount (for
example, a data amount corresponding to a page), that amount of
pixel information PINF is read out by the facsimile procedure
controller 14B, and is transmitted to the receiving side facsimile
20 machine 7 by the procedure control circuit 13B via the telephone
line 6 (S890).

Fig. 5 shows the communication sequence following the
sequence of Fig. 4 (that is, after the completion of transmission
of a page of pixel information from the facsimile machine 1a). When

25 the transmission side facsimile machine la has transmitted a page.
of pixel information PINF, it generates a multi-page signal MPS,
which is control information CINF (S92). The facsimile procedure
controller 14A of the facsimile communication apparatus 10A decodes
this control information CINF, and outputs the decoded signal to

30 the communication/transfer cdntroller 15A. The |

communication/transfer controller 15A edits the multi-page signal



accunul ated in the nenory 16B reaches a predeterm ned anmount (for

exanpl e, a data anount corresponding to a page), that anount of pi xel
Fnformation PINF is read out by the facsimle procedure controller
14B, and is transnmitted to the receiving side facsimle 20 machine 7 by
t he procedure control circuit 13B via the tel ephone line 6 (S90).
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The comuni cation/transfer controller 15A edits the_nulti-page signal
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18B and the LAN controller 17B of the facsim|e comrunicati on apparatus
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e A O e A
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is output fromthe facsimle procedure controller 14B to the receiving
si de facsiontrelimehila® Fovihet heceiving side facsimile machine 7 via the
procedure control circuit 13B and the telephone line 6 (S96) .  Upon
receiving the multi-page signal MPS, the facsimile machine 7 outputs
15 a message confirmation signal MCF, which is control information
CINF, to the facsimile communication apparatus 10B (S98).

The facsimile communication apparatus 10B edits the message
confirmation signal MCF into a control packet signal CPKT (MCF),
and transmits it to the facsimile communication apparatus 10A via

20 the LAN 4 (S100). The facsimile communication apparatus 10A
converts the received control packet signal CPKT (MCF) into a
message confirmation signal MCF, and transmits it to the facsimile
machine la via the telephone line 2 (S102). Upon receiving the
message confirmation signal MCF, the facsimile machine la starts

25 transmitting the pixel data of the next page as the pixel information
PINF in the same manner as the first page was transmitted.

When the facsimile machine la is finished transmitting all
the pixel information PINF, the facsimile machine la outputs an
end-of -procedure signal EOP, which is control information CINF

30 (8110) . The facsimile communication apparatus 10A edits this

end-of -procedure signal EOP into a control packet signal CPKT (EOP),



procedure control circuit 13B and the tel ephone line 6 (S96). Upon
receiving the nulti-page signal MPS, the facsimle nmachine 7 outputs 15 a

message confirmation signal MCF, which is control information CINF, to
the facsimle comuni cation apparatus 10B (S98). The facsimle
comuni cati on apparatus 10B edits the nessage confirmation signal MCF

t d
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end- of - prceﬁ%ti%atibanéhgﬁgﬁ Moo (816@nknob)packet signal CPKT (EOP),
17 and sends the control packet signal CPKT (EOP) to the facsimle

conmmuni cati on Hppar ahas faoslmnéet méChANe41@SI§Q?lVe§oﬁhﬁem§S$a§§ t he

contr et 5| naI the facsiml. t us
10B &@nv& Bgcﬁégn?:} 3@3 )fFﬁf“oggﬁaf%rﬁf = a.g 51 §var %E%S% and
sends it telglaenheeewhngoﬁméﬁdf é‘féhﬂ']ﬁt:ﬁm%f&. is can\tlz@lt h@if’b&hﬁl@h@he
line 6 (S114). Wien the facsim | e machine 7 recei ves the

end- of - plasiEdsa28) gnahe@csimilat uonmualna$s'ageapparab0ﬁfNMdehs shegnal
MCF (8116 . S120) . Wien the facsim | e nachi nﬁ ecei ves ttEL%
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I nformation communi cat1 on apparatus 10A
edi t 35t ha 0B viadiheODANCAi ¢812oMaIThesifgitainidN icommuaicatticsl apgpelrettus
si gnal CPKT (DCN), and transmts_ it tqQ the facsimle caomunication
appar at ug-0B converts the control packet signal CPKT (DCN) into a
disconnection command signal DCN, and sends it to the receiving
side facsimile machine 7 via the telephone line 6 (S126). At this
point of time, facsimile communication between the facsimile
20 machines la and 7 is finished.
After finishing the communication, the facsimile machines la
and 7 disconnect themselves from the telephone lines 2 and 6,
respectively (S128). These disconnected states are reported to the
facsimile communication apparatuses 10A and iOB, whereby the
25 facsimile communication apparatuses 10A and 10B disconnect
themselves from the LAN 4 (S130). As has been described above,
each of the facsimile communication apparatuses 10A and 10B has
a procedure control circuit 13 having a modem 13a, which is the
same standard as the facgimile machine la, and a facsimile procedure

30 controller 14 which executes a transfer control procedure according

to the recommendation T.30.



15 10B via the LAN 4 (S124). The facsim | e conmmunication apparatus 10B

converts the control packet signal CPKT (DCN) into a di sconnecti on
command signal DCN, and sends it to the receiving side facsimle
machine 7 via the tel ephone 1ine 6 (S1283. At this poi nt of tine,

facsimle communi cati on between the facsimle 20 machines la and 7 is

fini shed. Atter finishing.the | G Al iRe tagw ghketn
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13 hayi ng igradeBriBandiiheh pikdlh@ackets @Tgnshlampdxid tas Hehe raaeSiatided
machine la,~ and a facsimle procedure 30 controller 14 which executes a
transf er betmeesl tiveo fedwimidec ootimvgrication apparesomeendP @ndr 198

18 These el enments allow t ontr, I nfarmatiop, Cl.NE_and.the
bixel | nPSERGE BOE T HO Bt o St dn t REPRanePheeaatdd skl o
| a and t RepfRAESITIe SYPBHGALHRN rRRRARAT %&@Ag@@&@m%d dn@urfte of
facsimle proceduré’fa and thely al so allow the confrol packet 5 signal CPKT
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menory, Lot AR : dat g, | : 7@} ng
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dat a comugiireatiremafmadtmcity. such as the LAN 4, with little

transm ssion errors and by efficiently using transfer capacity.

2. Second Embodiment
15
Fig. 6 is a hardware block diagram of the facsimile
communication apparatus 10A according to the second embodiment of
the invention. The facsimile communication apparatus 10B also has
the same structure as that shown in Fig. 6. In this embodiment,
20 the facsimile communication apparatus 10A has a CPU 37 in place
of the facsimile procedure controller 14, the LAN controller 17,
and the communication/transfer controller 15. The facsimile
communication apparatus 10A also has a CD-ROM driver 34 for reading
out a program from a CD-ROM 36, and a hard disc drive 38 for storing
25 the program read out from the CD-ROM 36. The program stored in the
hard disc drive 38 is read out by the memory 16, and is executed.
In this specification and in the appended claims, portable recording
media including the CD-ROM 36, fixed storing apparatuses including
the hard disc drive 38, and volatile storing devices including the
30 memory 16 are all referred to as program recording units.

The program stored in the program recording unit may be



é. Second Enbodi ment 15 Fig. 6 is a hardware bl ock di agram of

the facsimle communi cati on apparatus 10A according to the second
enbodi nent of the invention. The facsim | e communication apparatus 10B
al so has t he same structure as tha9 shown in Fig. 6. In this

enbodi nment , 20 t he facsinile comuni cati on apparatus 10A has a CPU 37 in
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t he sane operations as the faCS|n1Ie conmuni cat i on apparatus 10A shown
in Figs. 3 thru 5. In this enbodi nent, the operations of the facsimle
conmuni cat.i oThapfaEmbodith@ntOA can be easily changed by sinply changing the

CD- ROM 36.
In the third embodiment, an IP network (Internet Protocol
15 network) 50 according to the IETF (Internet Engineering Task Force)
is used as the data communication network in place of the LAN 4
shown in Fig. 1. The “IP network” includes both the Internet and
intranets. The facsimile communication apparatus 10A according to
this embodiment has an IP network control circuit and an IP network
20 controller in place of the LAN control circuit 18 and the LAN
controller 17 shown in Fig. 3. The other hardware structure is the
same as that shown in Fig. 3, and the explanation will be omitted.
Fig. 7 shows a part of the control sequence of the facsimile
machine la, according to the third embodiment, up to transmission
25 of a sheet of pixel information to the facsimile machine 7. The
facsimile machines la and 7 are connected to the facsimile
communication apparatuses 10A and 10B via the telephone lines 2
and 6, respectively, as in the first embodiment. when the
facsimile communication apparatus 10A receives a request for
30 connection to the facsimile machine 7 from the facsimile machine

la (S200), the facsimile communication apparatus 10A accesses the



3. Third Enbodi nent In the third enbodi nent, an I P network
(I'nternet Protocol 15 network) 50 according to the I ETF (Internet

Engi neeri ng Task Force) is used as the data comunication network in

pl ace of the LAN 4 shown in Fig. 20 The "I P network" includes both the
I nternet and I ntranets. The facsim|e comruni cati on apparatus 10A
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and 10B via the tel ephone lines 2 and 6, respectlvely as in the first
embodi meAn. resperse tisethis requestyi thechameimile QoM aattien apparatepyves

a reques or nn n_to._ihe CSI hi ne,7 mle
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the  Upon the establishment of the connectidf betweafldeB8s faBEOmiAREI ON
storing device 16 (S202) to obtain the IP address of the facsimle
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machi ne 7.(S208 and S210).
As in the first embodiment, when the facsimile machine la
receives a connection response signal (S212 and S214), followed
15 by a non-standard function signal NSF, a called site identification
signal CSI, and a digital identification signal DIS (S216 through
S220), from the facsimile machine 7 via the facsimile communication
apparatuses 10A and 10B, the facsimile machine la transmits a
transmission site identification signal TSI, a digital command
20 signal DCS, and a training check signal TCF (S222). Then, upon
receiving a receipt-ready confirmation signal CFR from the
facsimile communication apparatus 10A (S224), the facsimile machine
la starts transmitting the pixel data (8230). Prior to this, the
facsimile communication apparatus 10A transfers the transmission
25 site identification signal TSI and the digital command signal DCS
to the facsimile communication apparatus 10B (S226) upon
transmitting the receipt-ready confirmation signal to the facsimile
machine la(S224).
While the facsimile machine la is transmitting the pixel data
30 (8230), the receiving side facsimile communication apparatus 10B

and the facsimile machine 7 are transferring control signals to

"



Upon the establishnment of the connection between the facsimle
conmmuni cati on apparatus 10B and the facsimle nachine 7, the 10 facsimle

conmuni cati on apparatuses 10A and 10B cooperate to provi de a

comuni cation path between the facsi m B& machines |a and 7.
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pi xel daeach8r30].($832¥.-to this, the facsi m | e communi cation
appar atus 10A

ransfers the transm ssion 25 _ site | i ficatjion signal TSI
and the digita he(:oiﬁ’&sffdms]iegn TEs-ca _mr_f an%%r%t&ss?ﬁ]# eStcaoxﬁr’Irrsuni cation
appar at Usr /8 19224 thOpixel 4B lEndIMd@simile machine 7 after a
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receiving side facsimle conmunication apparatus 10B stores the pi xel
dat a sengefiemlihedans duectox linandfzrvdaelaffeafisingiire the IP network

50. Prior to this, if a predetermined amount of data has not been
accumulated in the memory when the facsimile communication
15 apparatus 10B receives the receipt-ready confirmation signal CFR
(8242), the negotiation sequence -- that is, transmission of the
transmission side identification signal TSI, the digital command
signal DCS, and the receipt-ready confirmation signal .CFR to the
facsimile machine 7 (8230 through $242)-- is repeated in order to
20 gain time for further accumulation of pixel data in the memory 3f.
According to the third embodiment, the facsimile
communication apparatus 10B can start transmission of pixel data
after a sufficient amount of pixel data is accumulated in the memory
3f. Accordingly, even if the communication rate of the IP network
25 50 drops due to an increase in traffic, the facsimile communication
apparatus 10B can continuocusly convert the pixel data read ocut from
the memory 3f into analog signals and transmit them to the facsimile
machine 7 at a constant rate. If the pixel data is lost, the lost
data can be retransmitted to the facsimile communication apparatus
30 10A, during which the pixel data read out from the memory 3f are

continuously transmitted to the receiving side facsimile machine



comuni cation apparatus 10A in the nenory 3f, while it transfers 5

control signals to and receives control signals fromthe facsimle

machi ne 7 (S232). The facsimle comuni cation apparatus 10B
starts transferring the pixel dat@®2to the facsimle machine 7 after a
E)redeterm' ned amount of pixel data has been stored in the nmenory 10
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-- that i's ansni'ssron sirde rdentitication
signay TSI, the digital commmand signal DCS, and the receipt-ready
confirmation signal CFR to the facsimle machine 7 (S230 through
S242) - - s repentledEdlpodimentto 20 gain tinme for further accunul ation of
pi xel data in the nenory 3f. According to the third enbodi nent,
the facsimle communi cati on apparatus 10B can start transm ssion of

pi xel data 1af e reMidusCERBOARMBHAL (0fe D X8l €RiAd icmndinBi #t edhen
t he nenory 3f. Accordingly, even if the communication rate of the IP
net wor k fagsi&Alerapemuhicdtolemapparetse L0B stafés @ predetersingd amount
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a case, it is not necessary to store a great amount of pixel data
15 in the memory 3f. In view of this, too much pixel data in excess
of a desirable amount may occasionally be accumulated in the memory
in the third embodiment. In addition, a sequence lag which
generally arises between the transmission side facsimile machine
la and the receiving side facsimile machine 7 becomes large and,
20 as a result, a communication error is likely to occur in the
transmission side facsimile machine 1 at a page boundary due to
response wait time-out.
Furthermore, in the third embodiment, the facsimile
communication apparatus 10B repeats the negotiation sequence (S212
25 through S216) if a predetermined amount of pixel data has not been
accumulated in the memory at the time of receipt of a CFR from the
receiving side facsimile machine 7. During this negotiation
sequence, too much pixel data exceeding the desirable amount is
accumulated because the negotiation sequence generally takes time.
30 This also causes a sequence lag between the transmission side

facsimile machine la and the receiving side facsimile machine 7,



22 7 wi'thout cutting off communication. Thus, this arrangenent can
- prevent an unexpected shutoff of the conmunication between the

facsim |l e conmmuni cati on apparatus 10B and the facsimle nachine 7 due
to a decrease in conmunication rate or 2Bata |loss. 5 4. Fourth
Enbodi nment In the previous enbodinent (i.e., the third

enbodi nent)., . 1 he_. facsim| 0 | G384 rat S
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side facsinmle chine 7 becqnes |large and, .20 as_a ul.t, .a
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facsi m | e R ¢l at a page boundary due to response wait tinme-out.

Furthernore, 1 n the third enbodinment, the facsimle comuni cation-
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data excee bl e amount 1's accunul at ed because the
negot i at iigh tIequanoel gaderdinaent .akWhehi nhe faBsThileakswmoausatsiansequence
| ag between the transm ssion side facsimle machine |la and t he

recei vi nfRERar@fuf Ji0R receddgiena yequest for connection to the facsimile

machine 7 fromthe facsimile communication apparatus 10A, it informs
15 the facsimile machine 7 of the occurrence of call-in, and connects
itself to the facsimile machine 7 (S300). Then, the facsimile
communication apparatus 10B reads the communication rate between
the facsimile machines 1 and 7 from the control signal DCS received
from the facsimile machine la, and calculates the minimum amount
20 of pixel data that must be stored in the memory in order to
continuously transmit the pixel information to the facsimile
machine 7 for a predetermined period of time (S302). Then, the
facsimile communication apparatus 10B transmits a transmission site
identification signal TSI, a digital command signal DCS, and a
25 training check signal TCF to the facsimile machine 7 for the purpose
of communication training with the facsimile machine 7 (S304).
When the facsimile communication apparatus 10B receives pixel data
from the facsimile communication apparatus 10A (S306), it stores
the pixel data in the memory 3f (S308).
30 If the facsimile communication apparatus 10B has already

received a control signal CFR from the facsimile machine 7 (S310),



23 and the tinme when the receiving side facsimle machine 7 has fully
received a page of pixel data is delayed. As a result, a conmuni cati on
‘error may occur at a page boundary in the transm ssion side facsimle
machine |l a due to response wait tinme-o@4. In order 5 to overcone these
problens, a real-tinme facsimle comrunication system whi ch can absorb
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check sigiglsttided @HehBrbacsknt aedBehaer 7(frim the Ek‘éﬁgﬁl@ssionoéf the

conmmuni cation training with the facsimle machine 7 (S304) When t he
f acsi mi | eecaiming cotadyn copfdmataisiotOBigeedi ER 4o iemeddpiely befonettie

facsimle conmuni cati o aratus 1QA ((S306),.it stores t he pi xel data
aCthe RS fa st £ PRDAGA" Saidard Hinde an Sl NSR) 1 2RVARR T af s

10B has f I€8&Viminimhk CEe M8k fr-f Othb Gt SO xR omddend@osédn ! e
machi ne 7 (S310), 24

15 accumulated in the memory in S312, the facsimile communication
apparatus 10B determines whether said predetermined time T has
already elapsed (S316).

If time T has not passed yet in S316, the process returns to
8306, and the pixel data is continuously stored in the memory 3f.

20 If time T has already passed in S316, the facsimile communication
apparatus 10B sets a flag that represents the receiving sate of
the receiving-ready confirmation signal CFR
to “No Receipt” (S318), and the process returns to the training
sequence (S304). Accordingly to this operation flow, the

25 communication procedure does not have to return to the transmission
of the non-standard function signal NFS, and the facsimiietmachine
7 can start receiving the pixel data earlier.

Fig. 9 illustrates an example of software function of the
facsimile communication apparatus 10B according to the fourth

30 embodiment of the invention. The facsimile communication

apparatus 10B has an executing unit 22a and a data unit 22b as



It determnes if the m ni mum necessary anount of pixel data cal cul at ed
I n S302 has been accunul ated in the nenory 3f (S312). If so, the
facsim |l e comruni cati on apparatus 10B starts transmtting the pixel
data to the facsimle machine 7 (S314).25% Meanwhile, the receiving side
facsimle machine 7 transmts a recei ving-ready confirmation signal

CFR, and_if it does eiye ' Lxel f
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has not been 15 accunulated in the menmory in S312, the facsimle
comuni cat porel datppicrags 20BWSt BRRRGES 4het Fde PaKelplabR N aaR 40 me
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S316, the facsimle conmuni cation apparatus 10B sets a flag that

r epr esentmanayer étesvongs seie apft imum threnswdeisiongt iwadyhabris aemvented
signal CER to "No Receipt"” (S318), and the pracess returns to the

trai AP ng from gy optd s EFPra @Flﬂ)uﬁéjl ?%t &1 s%ﬁ'%@'r'at ﬁiﬁ EFS&/}WEE 25
communi caly RGa 283c09h eHEs!thd BhHENsdAdd\erd BaNER: Fe¥imile Of
t he non-?tdgﬁglégﬁ%u%g{ggﬁ s?gnal dN)II@:S, Sand the facsimle r?achi ne ml? ecan
start recanmuig datd gn appadattaisearoB  erand further exEilgnatiidrd wsitldatbes an

exanpl e of software function of the facsim | e conmuni cati on appar at us
10B accor®ifda% the fourth 30 enbodi nent of the invention. The facsinile

communi cati on e YPRALALS LI5S ) X QUUERE LN 722 AL A0 QY !

22b as structural™ el ements
- of the sdddmimt lelBomfnasdhtignuapbaratus 10K 0Mpiichearanpd P ennad kiwathcpn
controller (IPC) 30, an |IP data anal yzer (DAL) 31, a facsimle

conmruni Cé:thq)ﬁpggﬁt:ﬁ.@mfe‘lroxr( ﬁggyng‘g? Fig. 8, will be explained with reference

to Fig. 9. When the IP communication controller 30 receives IP data
from the transmission side facsimile communication apparatus 10A
via the IP network 50, it requests the IP data analyzer 31 to analyze
20 the IP data. If the received IP data is a T.30 signal consisting
of control signals TSI and DCS as a result of the analysis, the
IP data analyzer 31 requests the facsimile communication controller
32 to send this IP data to the facsimile machine 7. The facsimile
communication controller 32 transfers the control signals TSI and
25 DCS to the facsimile machine 7 and, at the same time, it obtains
from the DCS the communication rate of the facsimile communication
which is to take place'in this sequence, and reports the
communication rate to the pixel data storage controller 33.
On the other hand, if the received IP data is pixel data, then
30 the IP data analyzer 31 requests the pixel data storage controller

33 to temporarily store this IP data. In response to this request,



a pixel data storage controller (STM 33, and a timng controller 5 (TQVW

34. The data unit 22b conprises a pixel data storage 40 and a pixel
data storage anount manager 41. The pi xel data storage 40 stores pixel
data information together with data reméesenting the current storage
anount of pixel data. The pixel data storage anount manager 41 stores

the optigym léé,@%ﬁ Y ?Q%%%gg éd%;g:trfd&ﬁ e(i‘og?! :srttoe.:% s tHel PR ARIHBIkel

storage ano pi Xe csim communi cati on appar at us
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side facsimle conmmuni cati on apparatus 10A via the IP network 50, it
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received I.P data_.is a T.30. sigpal consistin .. of control_si I
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the facsiyAi | eygeAHIRE CAL &I LOO E i cat 1 o8 &0t ANE 2 S refdedaien thet he
facsimle machine 7. The facsimle comruni cation controller 32

transf er SFRhéroothel reicgiaingTsidendaczimdls mechioef Josilf LiaavgaisisneL7
and, at the sane tine, it obtains m t he cormunli?cation rate

f th
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controller e nd, if the received IP data is
pi xel data, timhe pi&kelhdaltl daioragealcyneroldleredieseadsheut xdle dgtsmum
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and, at the same time, it reads the amount of pixel data that has
15 been stored in the pixel data storage 40 by that point of time and
compares it with the optimum value. If the optimum amount of pixel
data has already been accumulated, the pixel data storage controller
33 informs the facsimile communication controller 32 that the pixel
data can now be transmitted. The facsimile communication
20 controller 32 requests the pixel data storage controller 33 to read
out the pixel data, and it starts transferring the pixel data to
the facsimile machine 7. On the other hand, if the optimum amount
of pixel data has not been accumulated in the comparison step, then
the facsimile communication controller 32 instructs the timing
25 controller 34 to restart the facsimile communication controller
32 after a predetermined time interval, and the process is
interrupted.
The timing controller 34 restarts the facsimile communication
controller 32 after a predetermined time, and the facsimile
30 communication controller 32 again inquires of the pixel data storage

controller 33 as to whether the optimum amount of pixel data has



26 t he pixel data storage controller 33 stores the IP data in the

pi xel data storage 41 and, at the sane tine, it updates the storage
anount informati on. The pixel data storage controller 33 reads out the
optimum data transm ssion time fromthe®pi xel data storage manager 5 41,
cal cul ates the optimum anount of pixel data that should be stored by

mul tiplyi t lcat i t t oDLi ; Cesion N
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r eads outﬁt RS pﬂoﬁuﬁransnﬁi%x&nydgtl ns?tl-(%r gggb)ai%&n? ta? e otr%%t %gl%pi Xe lglaltngr
storage MBRIFzAinile makindt 7t.he same tine, it reads the anmount of pixel
data that has 15 been stored in the pixel data storage 40 by _that point of
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pi xel dat.a has already. been acc | at ed, & he pixel t.a _stQr
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the pixelgince 88k FARsMONs Do IdPREE LEeEivIRG- 8881 Nedef DEfERHGS atiigpral 20

controller 32 requests the pixel data storage controller 33 to read out
t he pi xelCRigt aheafaksimslanashingnsgainitmpnsmwi gy ratonasandard fungtion

facsimle machine 7. On the other hand, if the qpti amoynt ._.0of pixel
dat a }fas Sﬁtﬂnﬂeé‘}.?Fa&ﬁﬁﬁHd&tr&l S5 %W@&F&%Eﬂ%#ﬂe tipiag P
‘facsim | SAREBIN HAGORE0A! oh! 86vARckNEhE Ui fie tPOEAdTitHE t3RreAilgaldrer

34 to restart the facsimle comruni cation controller 32 after a
pr edet er vfhahe ireecintiagvakeadgndonfiéerpabienssignal toiimmedigteldy before
The tim n% controller 34 restarts the fagsimle communi cati
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15 controller 32 of the time limit. Then, the facsimile communication
controller 32 restarts from the step of transmitting a transmission
site identification signal TSI to the receiving side facsimile
machine 7, and allows the pixel data to be continuously stored.
This operation flow can allow the receiving side facsimile machine
20 7 to finish receiving the pixel data earlier, as compared with the
case in which the process returns to the retransmission of the
non-standard function signal NSF.
According to this embodiment, the minimum and necessary amount
of pixel data, which is determined by the communication rate
26 negotiated between the transmission side facsimile machine la and
the receiving side facsimile machine 7, is stored. This
arrangement can prevent a transmission site identification signal
TSI from being transmitted as much as possible before the minimum
necessary amount of pixel data is accumulated, even after the
30 receipt of the receiving-ready confirmation signal TSI.

Consequently, accumulation of excessive amount of pixel data, as



controller 33 as to whether the dpti mum anmount of pixel data has

27 been accumul ated. These steps are repeated until the optinmum
anount of pixel data has been accunulated in the data storage 40.
During the interruption, the facsimle 2Z8mmuni cation controller 32 does

not transmt any signals or pixel data to the receiving 5 side facsinmle

machi ne 7, f o] LS. Lr ' gd the | NG | de
facsiml gell AR ,C%glecﬁjla treoﬁ'j‘%taétﬁree‘(-izétlerIEFiIEn]!;eCS peért?% ol‘{“’?ﬁ%lhdggﬁ
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si gnal CFR, the facsimle nmachine again transmts a non-standard
functi on fagsdimgdel cRePuajdcatdiongces beearBds#Endati on T.30. The tining

controller 34 es in. advance the.tinme . T fromthe transm ssion. of the
receiving-r ead%agg‘ﬁflsbn&%feoﬁr§?8ﬁgl 1PEePRARE; gf" &l yesgf %F%@riid tQI ﬁgh
transgi ssie@@rahcen@ onehes kpedard of BaGbdamenic@nak hiSbrea@éti finventtione ik has

el apsed, it inforns the facsimle comunication 15 controller 32 of the
tine |innot Theatedheo friwsienemboddmennisc aandrit wildoberapparert teshases
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receiving side facsimle machine to finish receiving the pixel data

earl i er, Exampdesaodd suichh chiamges  ands eubs tittiudh onise apreoddss edeterlios .t 0 t he

retransm ssion_of the non-standahd function @i gnal NSF .
e
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bet ween the transm ssion side facsimle machine I'a an the recelving
si de f acsiomrugiatiione nétworkst @eedbellis®ed. arrangenent can prevent a
transm ssion site identification signal TSI frombeing transmtted as

nuch as p&3si Bhe BersidilRePHPRPAUAE COnREeédsar J4andhft of pixel data is
mocul AR RN A0EECELEL P LB ESGCLNGSAEAN S0} R O
dat a]5as been described as independent elements in the'embodiment . However,
these elements may be realized as software executed by a single
CPU. This can facilitate the hardware structure of the facsimile
communication apparatus 10.
(c) Even if the facsimile machines la and 7 employ non-standard
20 procedures which are not based on Recommendation T.30, continuous
pixel data transmission can be achieved, without interrupting the
facsimile communication, by adjusting the pixel data transmission
timing as described in the embodiments.
Because the facsimile communication apparatus according to
25 the first invention has a memory for temporarily storing a
predetermined amount of pixel packet signals received via a data
communication network, stable facsimile communication can be
maintained without an unexpected breakup in the middle of
transmission, even if the data-transfer rate differs between the
30 transmission side facsimile machine la and the receiving side

facsimile machine 7. Inaddition, a mechanism for absorbing a delay



28 wel | as comunication errors due to inappropriate accunul ation of

pi xel data, can be prevented. Thus, a stable and real-tinme facsimle
comuni cati on can be achi eved. Al t hough the present invention has
been descried with 5 reference to the A%cific enbodi ments, the present
invention is not limted to these enbodinents, and it will be apparent

to those; skl bRkt BRg2Ebrt BRbvEei Bg2ERcBBBY vENaneaatane
substitugpoﬁge e %ﬁ?ghgga% be ngdg mﬁfhoutgdepgrting fromthe scope of the

i nvent i oaccumul abExanpbés pakeiudatahdsgpsosndedubsati t abherguenslyi seed
below. 10 (a) Al though the LAN 4 or the |P network 50 are used as data
comuni c&8ceimidevRemEUniCation SYSEERGRVIinG IR FREMypigatLaon-success
comuni cati.on n ; e.Lacpbny L6 iRk egedure
controlIg%k%4}u§%§pﬁﬁ%tg%nﬁggpﬁgﬁ PFéﬁgf%?kg%th% | er 15,land t he LAN
controller 17 have 15 been described as independent elenents in the

enbodi nent. However, these el enents may be realized as software
executed by a single CPU. This can facilitate the hardware structure
of the facsimle conmuni cati on apparatus 10. (c) Even if the
facsimle machines |a and 7 enpl oy non-standard 20 procedures which are
not based on Recommendation T. 30, continuous pi xel data transm ssion
can be achieved, without interrupting the facsim | e conmuni cation, by
adj usting the pixel data transm ssion timng as described in the
enbodi nent s. ‘Because the facsim | e communi cati on appar at us

according to 25 the first invention has a nenory for tenporarily storing a
predet er mi ned anmount of pixel packet signals received via a data

conmmuni cation network, stable facsimle communication can be

mai nt ai ned wi t hout an unexpected breakup in the m ddle of

transm ssion, even if the data-transfer rate differs between the 30

transm ssion side facsimle nachine la and the receiving side facsimle
machine 7. In addition, a nmechanismfor absorbing a del ay



29 in the UP network and for preventing excessive ampunt of accunul ation
of pixel data is provided and, consequently, a facsiml-e conmuni cati.on. .

- system having a high connunlcatlon success rate (with |i
error) can be achieved. - W3aT 1S CLAI MED | S: “ Iﬂ,mﬂm&@“m

facsim |l e communi cati on apparatus connected to a pl ural [

machi nes | ;t.el ephone networ ks, each of the facsimle
nachineswﬁgg F%tFﬁg?gﬁgnglnfornatlon and contr ol |nfornat|on to
produce anal og signals, said facsimle comunication appar at us
conpri si ng: faCSI m | e procedure controller connected

i d
plurality. A fagsimike moeuRidation RRPITEEAIS CRFRETEeCoter 8I Pﬁ'HF%i:"rﬁYi on
and 10 %h§$é$ﬁ$b nfor Ilonﬁﬁﬁqﬁlgyégﬁéggit& H@E SO U Ofggtmggyﬂ g@

and the B acs e mac according t'o

predeﬁerﬁh@egaﬁﬁgﬁgﬂérﬁachlnes moduﬁbtihgl@iﬁémainﬁbrmaﬂiehtahdfabntrol
converting the control I nformati on and the pixel informtion

t ransm t tedofrmatibheo pﬁoﬁacsmndl@%méhb%. sald taewinile cprENBi catdRR
and a pi xel gacket 3na| of predeterm ned formats; dat a
transm t BEPA @EBFVEP“‘PEF‘S Prsnitting and receiving the control packet

signal and thefpixehiRACKEbcEEEPE! cONORVEPEr Rbrinkted d fedlid Blofraatten
converter via a data conmuni cation network; and 20 second

i nf or mat iodin faosierier machinesy &ori meceiriognthel Controéaékléprﬁ‘ia@ﬁ&n angd t he

el packet I d t he dat t
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facs'”"%nﬁrgﬁ%dﬁﬁﬁel information to the facsimile machines according to
a predetermined procedure;
first information converter for converting the control
information and the pixel information transmitted from the
15 facsimile machines into a control packet signal and a pixel packet
signal of predetermined formats;
data transmitter/receiver for transmitting and receiving the
control packet signal and the pixel packet signal produced by the
first information converter via a data communication network; and
20 second information converter for converting the control
packet signal and the pixel packet signal received by the data
transmitter/receiver into control information and pixel
information which is to be output to the facsimile procedure
controller.
25
2. The facsimile communication apparatus according to claim 1,
further comprising memory for storing and accumulating the pixel
packet signal received by the data transmitter/receiver and for
outputting the stored pixel packet signal to the second information
30 converter when the amount of stored pixel packet signal reaches

a predetermined amount.



controller. 25 2. The facsim | e comunication apparatus-according to

claim1l, further conprising nenory for storing and a l,ating the ——
pi xel packet signal received by the data transnmitter/ Wm}rﬂ( ﬂm
outputting the stored pixel packet sigrddl to the second i nfor ﬁ”ﬂ
converter when the amount of stored pixel packet signal reaches a® *
predet er m ned anount. 31 3.
A facsimle comuni cation apparatus for receiving i mrage data froma
transm sgi o sf£les fraclsd radnenurbicds iy isppardates domuecedviag imaget deth,

for tenporarily storing the inmage data_in a menory, and 5 for transm,tting
t he i magéromta trangnissdon sife faesigddenpaehine JEend oty RETMHBLFAFLEN
comuni cation_apparatus_conprising. . / i

receivin&etwag agang?%P%g%ﬁiﬁt Qriing the %eg%|§%§£%q?£5hg§T&$§? and

connegti ¢prt erbhemi€eenyi BlesSlifhagbagatsl ke a reteihing bidm fhesdatide
communi cation network; 10 means for receiving the i mage data fromthe
transm sgachisedethe fpgedmileeCcRREHRAEAGLAN REPARREUB0RRTREE&ERER net wor k

and for tenporariply starin he_received | d ' HEP

means for star FFRGSt #3%5%%# t%‘re Fﬁgef‘f‘{éﬁg ﬁgﬁgi%@% a"éﬂg tnL]’lfcecel vi("#gensi de
facsi m | g +"Eshd Nfed B FESRONS EokOodBeadt i i teftite Focdavangesiy ifagsdanlleol
signal representing the acceptability of i mage data fromthe receiving
si de facshphﬁeen&mbmnehepdatadedmmha@catioa neswpahhe anount of image data
o B s ot Peaa TS rEcVing pob gl abFR 3R, Phet LEulifh 5555 a0
prescri bed \aldi 160Rkic®i nel vikgRtle WAthheohRtglivaRdch dethdekl e ferchi ne
in order to have the receiving side facsimle machine stand by if the
desi r abl €emporantidyt storiimeggéheatracedyedotimagen dettar dab ithet memeayory at t he

L a1 SRR P B b S0 CONLL0L oL el ! Spucsenling Uiy,
TR ", spssty f, IR S & IDISEALLos pRnil ¢ 2ucdilicn 2 o o
meanysf odadel-efdtdivigigeintaolos imialt hepresenting the acceptability of
image data from the receiving side facsimile machine, provided that
a desirable amount of image data is stored in the memory at the
time of receipt of the data-receiving control signal; and
waiting controller for transmitting a prescribed wait control
20 signal to the receiving side facsimile machine in order to have
the receiving side facsimile machine stand by if the desirable
amount of image data has not been stored in the memory at the time
of receipt of the receiving control signal representing the

acceptability of the image data from the receiving side facsimile

25 machine.

4. The facsimile communication apparatus according to claim 3,
wherein the waiting controller comprises:
determination means for determining whether or not the
80 receiving side facsimile machine can wait in a data reception mode

if the desirable amount of image data has not been stored in the



30 receiving side facsiml ne can wait in a data reception node
I f the desirabl e”‘ﬂﬂ\;“\‘“ﬂlﬁmﬁg data has not been stored in the
32 menory at | ke HEeROTS i pt- of the data-receiving control signal;
wai ting nmeans for walting for further $2orage of inmage data until the

desirabl e anount of image data is stored in the nenory I f the

determ nati on nea ' | Vi ' MUY chi ne
can wai 1 IPROFR Faths A B ERer e e EpetRR 1 RbELfihs RokREITL ndl:
transi stor foryhiepsgihddny fidrewaditting forchuitiodr Stgnagd @ff hmagec@avang
side facsimle machine if the det er m nat j:-on nmeans determ nes that the
recei vi nyntidethacdeairable ameuni mf dapardaka &5 FtEKESIAPatRECBERIEY e
state.
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anourg okai-gege1dahachinbedahnwhile IBMOhY Bxt8ULétepyiof ibde; and
transm ssion rate of the inmage data determ ned by negotiation 15 between
the transni ssiwaiti denftzodi signakathaneiandrt fierrerensnigting thedwait

facsimle nmachine. b redeterm ned.tinme,stored i.n.advance. . The
facsi ni | E9B5 nF&ﬁ_\fl‘ﬁgngﬁpgﬁﬁafﬁgeéX&B?dF_Fl St gaSFéT“ﬁiﬁ, m‘-’lgﬁlPSrfL EeF’ﬁe
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i mage data stored in the nmenory by nultiplying the comuni cation rate
det er mi nedchyneegeni abktowabet weetthehdata atreptabiei ghasede facsinmile

machi ne and the receiving side facsimle machine by a predeterm ned
ti mel@tored in advance. 25 7. The facsim e conmuni cati on apparatus

according topglakMBimile c&?ﬁﬁﬁi&'a P&n%ﬁﬂéﬂéé&é 0 SbE&1 AGCEb NE1 £idRLNI Ne
and the receiving side tacsimle machine are G3 facsim | e machi nes

cat egor i fegthagecompris g aal.ci) aRdoonmeans tficoncal hel daiagrigdeedesigabdet r ol
si gnal :
g amount of image data stored in the memory by multiplying the
transmission rate of the image data determined by negotiation
15 between the transmission side facsimile machine and the receiving

side facsimile machine by a predetermined time stored in advance.

6. The facsimile communication apparatus according to claim 4,
further comprising calculation means for calculating the desirable
20 amount of image data stored in the memory by multiplying the
communication rate determined by negotiation between the
transmission side facsimile machine and the receiving side

facsimile machine by a predetermined time stored in advance.

25 7. The facsimile communication apparatus according to claim 6,
wherein the transmission side facsimile machine and the receiving
side facsimile machine are G3 facgimile machines categorized based
on a T.30 Recommendation, the data-receiving control signal
comprises a data-receivable state confirmation signal CFR according

30 to the T.30 Recommendation, and the wait control signal comprises

a transmission site identification signal TSI according to the T.30



conprises a data-teceivable state confirmation signal CFR according 30 to
the T.30 Re*ﬂmnﬂﬂimﬂ“mﬂiﬂ the wait control signal conprises a
transm ssi o ion signal TSI according to the T.30
Reconmendat i dn. © "8.° The facsim | e38omuni cati on apparatus according to
claimb5, wherein the transm ssion side facsimle machine and the

recei vi rﬁééorﬁﬁé’r%‘d%@f%im |l e machine are G3 facsim | e machi nes categorized
e

based on a commendat i on, the data-receiving control signal
conprises a data-receivable state confirmati on signal CFR according to
the T.30 Recomendation, and the wait controil signal conprises

transm shi oFng fRGSdarier CONTIBE CHtdoRn 2PERIASYST GSFeTOFNeh&oT Cs‘@lfb 5,

Recomm%?éf&{h the tragﬁmlpgl acgwé'@a&&gm;ua%tah 0, ARRAT eﬁasr@&&%ﬂagg to

cl ai m 4, ransm ssion Si csim machi ne and

receisvi nglide faﬁsdmln&cﬁaahiﬁerm\mefaémr@lé mmd@ gecbgoed zedt legesd zed
based 15 on a T.30 Recomendati on, the data-receiving control signal
conpri sedn & dht 30 r%%@rvm%a%x%ne %fd@%ﬁ%ﬁﬁwmm@w%cﬂw% to

the T.30 n rl

e S FEL S e A I S BEL £ Aol o PO 3according
Recommengdatd T, 32)0Recomﬂqendlheoha<:§ﬁa1 tiee GRAITHUBbaRECANs 2gHAN st depALE®d di Ng
to claim3, wherein the transm ssion side facsimle machi ne and t he

recei vi ng transm@glfo@csme liderddfiivatacs sighat ISH recaudhngeso tiecho?? zed
ba on tiSO Recommendati on, the data-receiving control signal 25
|sé%e%PT@ﬁ%.?%%%?Vable state confirmation signal CFR according to
‘ the T.30 Recommendati on, and the wait control signal conprises a
transmssion site identification signal TSI according to the T.30
Recommenglat iThe faciiintile Aqumyriznatiesoegipagarist a@tamﬁdlglgﬂ o agjheem fdar
controlllng facsiml.e Qonnunlcaélon gﬁfarat s, t hat ei ves g
dat a frdﬂ? rein the transmission side facsimile machine and t e rece1v1 g
side facsimile machine are G3 facsimile machines categorized based
15 on a T.30 Recommendation, the data-receiving control signal
comprises a data-receivable state confirmation signal CFR according
to the T.30 Recommendation, and the wait control signal comprises
a transmission site identification signal TSI according to the T.30
Recommendation.
20
10. The facsimile communication apparatus according to claim 3,
wherein the transmission side facsimile machine and the receiving
side facsimile machine are G3 facsimile machines categorized based
on a T.30 Recommendation, the data-receiving control signal
25 comprises a data-receivable state confirmation signal CFR according
to the T.30 Recommendation, and the wait control signal comprises
a transmission site identification signal TSI according to the T.30

Recommendation.

30 11. A program recording unit storing a program for controlling a

facsimile communication apparatus that receives image data from



34 ransnj.ssj on si de facs imle machine via a data conmmuni cation

net wor K, terrporiummwtﬂllﬁlllgl mrecel ved inage data in a nenory, and
transmts the i ceiving side facsimle nachine, sai d
program recording unit conprising: 5 34 means for causing the facsimle
communi cati on apparatus to call the receiving side facsimle machine
pased 0Ny 2 fSUePLeigh sidecﬁgggﬂli?@ hachife [ PE81 Y| A8k 8! domhafistat 16n
machi ne recerve rom t data conmuni cati on network nmeans

for caushegwbihle, feemporaei Ty e e tten repednad) s rage fatat énparmembyy st ore’
the image data transmtted fromthe transm ssion si de fai5|n1le machi ne

via the eBframamiticiheolnags Mete to a Kecelvingegislg facsimile maghine. f or
pau5|ng %Q§?23¥§gggker88gyagh§de ?Q ggﬁﬁ%féyi%to start transn1tt|ng_the

i mage data recerving s acsi machi ne when the facsimle

commpi cati on BeRAs afos dALIUP TR facsdalide eofimuhigatadhr abpairgnak toat
represents the acceptability of image data of the receiving side

facsinil @ahﬁchhaerecwwimcslde ﬁaﬁﬁlﬂaﬂ@éﬂa@iﬁ-ﬂ@ brses: ovf aj Kageedht &oF s

stored in_the r f t |

cont rol phASFPEER Yogtne reddiiidd e de FBERIMIIY phOBi AR REERTERH Blom, |
comuni cehkOBata c8RRBhALHEibA heEWSHAk} a prescribed wait control signal to
t he receiving side facsimle machine in order to have the receiving

si de facsini | emeashi Fer scausiing tife faesdodileasbamandgat ion iamg@atus tat a

h t th f,25 th
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recording unit according to claim11l, wherein the wai ting controller

conpri sememoBy; determ nati on nmeans for deterninlng whet her or not

t he receiving side facsimle machine can wait in a data recegtion node
means for causing the facsimile communication apparatus to

start transmitting the image data to the receiving side facsimile
15 machine when the facsimile communication apparatus receives a
data-receiving control signal that represents the acceptability
of image data of the receiving side facsimile machine, provided
that a desirable amount of image data is stored in the memory at
the time of receipt of the data-receiving control signal; and
20 waiting controller for causing the facsimile communication
apparatus to transmit a prescribed wait control signal to the
receiving side facsimile machine in order to have the receiving
side facsimile machine stand by if the desirable amount of image
data has not been stored in the memory at the time of receipt of
25 the receiving control signal representing the acceptability of the

image data from the receiving side facsimile machine.

12. The program recording unit according to claim 11, wherein the
waiting controller comprises:
30 determination means for determining whether or not the

receiving side facsimile machine can wait in a data reception mode



35 if the desirable anpunt of imge data has not been stored in the
menory at the tinme of receipt of the data-receiving control signal;

wai ting nmeans for waiting for further storage of inage data until the
desirabl e anount of image data is storé in the nenory 5 if the
determ nation nmeans determ nes that the receiving side facsimle

machi ne gan.yai éegg%ﬁf‘?dg’&@uﬁecgft Vséaa?%§;ha@sn%ot been stWHed ganthel

signal transmtter rrfransmtting t control signal to the
recei vi ngiefbdy dnetiemtineror iereibt éhehe datiat reckireingrearsansl dégerdi nes
that the receliving side facsimle 10 machine cannot wait in the data
recepti on nodewaiting meangHopmegitdma £05r BVEEhER $TAFRIT FihdMaFFatm 12,
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transgi sgifORhdS dedeemihathen Megasddeactet aesl nhdtbyheegetiediiiay bdtieeen
t he transm ssion side facsimle machine and the receiving side :
facsi ni | §ac@dmine machipecgeneidiliednt the §86RcaCraPRkabafcetate; angdy The

program recordi ng _unit according.to_clai 2 tther M slng .

cal cul ati on negﬁgthPnEEPguFé?P%& ?ﬁgnagg%%gglgggng%ﬁPS%gtEQgg Fﬁgggaégta

stored i RonReoTEERGHANY tellthiePieicea vihg eadelFacatimile machdne deEt @he ned

by negotiation between the transm ssion side facsiml e nachi ne and the

recei vi ngetiedminatdion meanscieherbynas thapriduetragsingag isisle facsd mide
advance. 25 15. The programrecordi ng unit according to any of clains
14, 16 ﬂﬁ%&@?ﬁ’ﬁﬁ@nPFaN?ﬁFs Porr ggtﬁa CFPrdRalFe and the recei vi ng
side facsim|le machine are G3 facsim | e machi nes categori zed based on a
T.30 Recommendati on, the data-receiving control signal 30
conpri sedadat Theepeoygabineseabeddngi nmiti anosogdahgFRaccbaidinng2, furbhehe
T.30 Recommendat,ion, and_the wait control signal .co | ses

comprising ca%culat?.on means for caic%'iatlngnpfxe fesn.rable amount

of image data stored in the memory by multiplying the transmission

15 rate of the image data determined by negotiation between the
transmission side facsimile machine and the receiving side

facsimile machine by a predetermined time stored in advance.

14. The program recording unit according to claim 12, further

20 comprising calculation means for calculating the desirable amount
of image data stored in the memory by multiplying the communication
rate determined by negotiation between the transmission side
facsimile machine and the receiving side facsimile machine by a
predetermined time stored in advance.

25
15. The program recording unit according to any of claims 14,
wherein the transmission side facsimile machine and the receiving
side facsimile machine are G3 facsimile machines categorized based
on a T.30 Recommendation, the data-receiving control signal

80 comprises adata-receivable state confirmation signal CFR according

to the T.30 Recommendation, and the wait control signal comprises



a transnission site identification signal TSl according to-

Recomendat i on. 16. The programrecording unit ac ’tm VHH %HIIH:“'
claims 13, 5 wherein the transm ssion side facsinmle m s
recei ving side facsimle machine @se G3 facsim|e nmachines categorized
based on a T.30 Recorrrrendation t he data-receiving control signal

conpri ses a dat a- recei va Ie C I to
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transm Sﬁégamﬁéhaatﬂ@ﬂtl fi cat ion signal TSI according to the T.30
Reconmendat i on. 17. The programrecordi:ng unit according to any of

clains 12, wherein the transm ssi on side facsim!l e nachine and t he

receivin 15 side facsinmle Chl ne C e rlzed
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the T.30 Recommendation, and the wait control signal conprises

transm ssiide Sac¢eimiibemsfchdate sne 3y fakcsisilecoachings tccattet@rn@@i besed
Reconmendat i on.
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17. The program recording unit according to any of claims 12,
wherein the transmission side facsimile machine and the receiving
15 side facsimile machine are G3 facsimile machines categorized based
on a T.30 Recommendation, the data-receiving control signal
comprises a data-receivable state confirmation signal CFR according
to the T.30 Recommendation, and the wait control signal comprises
a transmission site identification signal TSI according to the T.30

20 Recommendation.

18. The program recording unit according to any of claims 11,
wherein the transmission side facsimile machine and the receiving
side facsimile machine are G3 facsimile machines categorized based
25 on a T.30 Recommendation, the data-receiving control signal

comprises a data-receivable state confirmation signal CFR according
to the T.30 Recommendation, and the wait control signal comprises
a transmission site identification signal TSI according to the T.30
Recommendation.

30



