; 4567e3euf ur_Dbj ceb6eTf k SYSTEM FOR FI LLI NG | N DOCUVENTS USI NG AN ELECTRONI C
'mrention relates to a system

PEN BACKGROUND OF THE | NVENTI ON Th
for filling in docunents using an Em@hﬁﬂgmmﬁm en, an el ectronic pen and
el ectronically processing paper fo he system In governnent and

public offices, nunicipal offices, cont$¥¥?s or corporations, etc., for the
pur pose of facilitating docunent managehent or inquiry or the like,
conversion of docunents such as witten 10 applications or circular
docunents to electronically processible forns has been advanced in these

years. Int his%s%%?xlng‘é?x: ?ﬁ%&%ﬁcﬁ%}”i MeXTd TRl @Al YeGaevest i agpEN

i nformati on manua in such docunent 1nto electronic data includes,
for exanple, an electronic 15 pen and el ectroni c processi ng paper
i npl emented by a techni que described in WO01/48590A1. First, the electronic

on"a paper Shacr<iiy o ST a8 L orn Tormed 20 thereon. The dot
G vi Ged im0 gri ds havi T & IRAHEL ot RTRH-G1 26° BECY ) Ened, Y RECRoSPE: on of
corr esponds Ta-an B FRAT R Har 15 012 (b GHST 6 GBtCpRENbr A or ned on & |
of i Sunl |y FOCGGE NG e act B oo RerT Tk TP ea T R REaF R “Dhper

by fixing g nkQntiq, the paparesheet, a camera for reading out a dot 5
pattern on the paper sheet, a piezoelectric elenent for detecting a

pressure applied to therpejoeemitent adhd BYEL DE 06 E65EHY, dayhceipol
generating positional information of coordinate data about the locus of a

character, etafficesenmpdored emporarpdyaisiansngetde, 10oposhei onal
information therein, and a wireless transm ssion device for transmtting
t he positi onglunpsser meft ifore itlol tatot e rdegeviest weageneserofi fhguinya
docunent as an el ectronic processing paper with necessary natters
or the like, conversion of documents such as written
10 applications or circular documents to electronically
processible forms has been advanced in these years. In
this connection, a technique for immediately converting
information manually filled in such document into
electronic data includes, for example, an electronic
15 pen and electronic processing paper implemented by a
technique described in WO01/48590A1.
First, the electronic processing paper means
a document having the format of the document printed on
a paper sheet having a special dot pattern formed
20 thereon. The dot pattern is made of dots uniquely
arranged so that, when the paper sheet is divided into
grids having a predetermined size and viewed, the
position of a grid on the whole paper sheet can be

specified. That is, the dot pattern corresponds to an

25 allocated part of the whole dot pattern formed on a

LT
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15 using the electronic pen device, each time the piezoelectric el ement
detects the pen pressure, the electronic pen device generates information
on a position at the tip of the pen device on the basis of dots read out by
the canera. The generated positional 20 information is stored in the nmenory
and, after the user finishes docunent filling, the stored positional
information is transmtted fromthe wrzless transm ssion device. The
transmitted data is processed and subjected to character recognition as
necessary i nM@5sdveardlepsi s JHawebsi e delad clerdic | perki gcthdeposi ti ona
information to the format of the docunent, thereby converting the data into
an el ect roni @edo@vae. capakge [pfneidesua hhene¢roozin®em ¢Raraguered to be
sequentially filled _in by a plurality of users, it is inpossible to confirm
speci fi ¢ one©&f thige lider SidHET i1n & sheet peRIRRT oY uFAeing i8kal so
difficult to 5 confirmthe filling or entr equence, of the plurality of
users. To avOP§S (i€ PAPSTs GRS dét e‘%f"“ﬁ%r%tfts%hr%?gje&%l%‘h%t of®paper

i i h heir filli . hor i d
Sequence Co FREASCRENT SHEVEY SN 18 HStH T LTe) ab c bURADSeC Tt 1o

| nvol ves an LAGLEASe %ug%%rssg{ﬁegga?p%rgé'tosw :énO:de?FcéNV ION It is

an obj ect of the present "inve en a user users cr'eate a docunent

using an el SGLLON Sopee LOLNAR) fod N ISEIS 1 GANTILI L Niey 4P presence or

absence of thel l'ing or "entry authori irmthe filling

or entry sSeqyeReSmahi cRCGA ¢GRI Wl the Prasant dHwentdan. o £ he above
object is attained by providing a systemfor filling in a docunent using

such an el ecthamiaetpen ard .30 AmlE6}! Y G dHRGERSSI NP PPEIn@ScmEnt i oned
above, which is arranged so that a history information file for |inking the

docunent 100 pbsitiilohniang insernat itid |drzedckiro, jardyes tWiergresence or absence
of its entry authority or the right or wong filling sequence for 25 the
filling user trahemélsyiions devdged fraes ulnarisnitifiorgrethe oasiet fotdlng user. In
this case, it is desirable that the electronic pen be arranged to inform
the - 4 fiinfoggagden ¢ emeghadgelrwiear t in the form of appealing to
user's senses of sight or hearing. Further, a check colum for confirmng
the filling authority #Pefedquerm&d dilklfe 1 13 iIRFURRIE A He

electronic processing paper with necessary matters

15 wusing the electronic pen device, each time the
piezoelectric element detects the pen pressure, the
electronic pen device generates information on a
position at the tip of the pen device on the basis of
dots read out by the camera. The generated positional

20 information is stored in the memory and, after the user
finishes document filling, the stored positional
information is transmitted from the wireless
transmission device. The transmitted data is processed
and subjected to character recognition as necessary in

25 an analysis processing device for linking the
positional information to the format of the document,
thereby converting the data into an electronic

document.



5 provided in a docunent used in such a docunent filling system

Furt hernore, when a definition paper for creating the above file using the
el ectronic pen itself is enployed, the utilization of the docunment filling
system can be pronmoted. 10 Ot her objects, features and advantages of the
invention wll become apparent fromthe follow ng description of the

enbodi nents of the invention taken in ¢onjunction with the acconpanyi ng
drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS 15 Fig. 1 shows a general
configuration of a doctipeetvefd,| [When syst ededuneticordareguired aa kabodi nent
of the positional information;, Fig. 2 shows an exanple of a structure of a
docurent ; 20sEagentipd ly HliddiedildyramafPlist ke e wierd, ahll §2er; Fig.
4 shows a structure of a history information file; Fig. 5is a flowhart
for expl ai ni AFPPEELPE ofer SATGH T IARE et 35 I THRGISES eWiOFi g. 6
shows an exanple of ,a structure of docunment; -5 Fjg.,. 7 1is a flowhart
for expl ai ni ﬁdlﬁﬁél dPePatP&r 3t G 1 ntt 13§ 13 %P s%]tg@'r?uﬁgms shows a
vi ew on a_di spl screen d to create the history infor ion fjle; 5
Fig. O showsCRIELFlctare (01 & Mot i FIA0 Shel HSt7 Ut o 6581 an

el ectronic of users. To avoid this, it is considered to attach an
explanation paper instructing the users about their
filling or entry authority and entry sequence to the
document. However, this is not preferable because it

10 involves an increased number of documents.

SUMMARY OF THE INVENTION

It is an object of the present invention,
when a user or users create a document using an
electronic pen, to enable the users to confirm the

15 presence or absence of their filling or entry authority
and also to confirm the filling or entry sequence.

In accordance with the present invention, the
above object is attained by providing a system for
filling in a document using such an electronic pen and

20 an electronic processing paper as mentioned above,
which is arranged so that a history information file
for linking the document to its filling user is
utilized to judge the presence or absence of its entry
authority or the right or wrong filling sequence for

25 the filling user, whereby its judged result is informed
to the filling user. 1In this case, 1t is desirable

that the electronic pen be arranged to inform the



pen information file; and Fig. 11 shows a structure of a docunent
information file. 10 DETAI LED DESCRI PTI ON OF THE EMBODI MENTS Enbodi nents of
the present invention will be explained in detail with reference to the
acconpanyi ng drawings. Fig. 1 shows a general configuration of a docunent
filling systemusing an electronic pen in 15 accordance wth an enbodi nent.
Fig. 2 shows an exanple of a structure Hf-a docunent used in the docunent
filling system As shown in Fig. 1, a docunent filling system 1 includes an
appl i cati on ddddmevgt uBefrurch itdrd mpdeednreukt ect riome cEpriocegsi ng paper
having a unique dot pattern printed thereon, an electronic pen 3 for
filling a ne@epsarying dm iusahe dplieatdorsddtunmehthoaramganal yzer 4 as an
anal ysis device for analyzing positional information created by the

el ectroni c p&drihers @ Kihady it ety orPHE 1 enless i fhenf Ehl B0i | 1 ng
sequence and so on are previously defined,_and a transaction processor 6
for perform ﬁ&tﬂ‘toéﬁsté’ctqror?seque-”% Qhtitheihlgl 119 diee Y28 rRRul t . The

anal yzer and transacti on processor_ 6 be provided withip, a single
conput er ?’er Rirﬁgll%fﬁgdfhtau OGPt He ‘“hsneaci{my%érs rd ?%%%%?ighfbjrggessor 6
may be prOVigﬁgfgﬁ}“r%&f%%ermore, when a definition paper for

creating the above file using the electronic pen itself

is employed, the utilization of the document filling

system can be promoted.

10 Other objects, features and advantages of the
invention will become apparent from the following
description of the embodiments of the invention taken

in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Fig. 1 shows a general configuration of a
document filling system in accordance with an
embodiment of the positional information;
Fig. 2 shows an example of a structure of a
document;
20 Fig. 3 is a block diagram of a structure of
an analyzer;
Fig. 4 shows a structure of a history
information file;
Fig. 5 is a flowchart for explaining the
25 operation of the document filling system;
Fig. 6 shows an example of a structure of a

document;



5 conputer term nal apparatuses respectively. Wen the anal yzer and
transaction processor are separatedly provided within the two conputer
term nal apparatuses, the two apparatuses are arranged so as to transmt or
receive data via a comruni cation network such as LAN 10 (Local Area

Net wor k). The application docunent 2, as shown in Fig. 2 in detail,
includes a dot pattern (only part of whhch is illustrated) 21 on the paper
sheet, first, second and third entry colums 23, 24 and 25 for necessary 15
information to be fill dddn % hes applieathdnt dbetinerPla2ingnd &heransni ssion
colum 26 as a transm ssion enable box to transmt positional information
stored in t h@RAE&IBhiE gt Femanendi a1 429 ofYERE™f ocus of the tip of
the pen to the anal yzer_4. The dot pattern 21 20 printed on the paper sheet
corresponds to a part dit% holPWotd pateerdn 27 FSRIfAr §er AeRbEBF Bt
arranged dots, which is . allocated to the application docunent 2 as a
partial area “27&TAA H&E Q%%ﬁﬁr¥nﬂ9é9¥miﬁ$$ﬁeﬁi%ﬂ;a docunent | D box 22

may correspond to part af t 5 dot_pattern 21 allocated to, the
5 g BTt o 5 i Fer b T8  fmy be

applicati on docunent 2, St

all ocated to the docu t. | [ I i defined so
that the type of the g?(r:l@rr'enqtobgga%n e ?A\E%g%%@tu{\@ﬁ% %/\nﬁt%?%g%ﬁéﬁéfect ronic
pen 3, is enywr ated d%dihg, Gtihel,; aiga 27b. The electronic pen 3 in Fig. 1

includes a pen 31 as a witing neans for filling in the application 5

document 2 with necessaryy nmalt ifowd £ F@B2rd 06f rgadbogmeoyt a dot
pattern printed on the application docunent 2, a piezoelectric elenment 33

for detectingnEophessure rapplied to the pen 31 when the user fills in the
docunent, a processor 34 for processing data 10 received fromthe canmera 32
and piezoelectric element 33 to create positional information of coordinate
data indicative of the |ocus of a character or the like, a nenory 35 for

t enpor ar illy SEFAIAGD HESEFSIRTIENIOR oy mMBQPIMENTRI n, a wirel ess

transm ssion device 36 15 for transmtting the positional information to
anot her device or the Eeedimantiond itdm iviesahsiBerpion gedl hgPdack t he

judged result in the wite or filling node to informthe user of the judged
result. As aR¥*&X&npies of drdadil éﬂ@g'é R EHSTR SR on oS ReCYBPaRY 5B devi ce

f t 1 tt .and i Vi t | t tic. i |
havi ng- ot eGBRASY | ngadt a NG & AT 1T ey Tt Eegeritng to
Bl uet oot h i d . . of di st

W rel oo t 1 anSRnErE IIRTE e P IR X S A T ek T oo
enurer at 64 EWRNSEn ANYLNAT HP\ISI ey Ansiid LI DGR T agel v g dat a

according to a comruni cation: protocol based on another wrel ess technique,
wirel ess LANo@ awistethce@paiifcal iddtument used in the document
filling system.
As shown in Fig. 1, a document filling system
1 includes an application document 2 functioning as an
20 electronic processing paper having a unique dot pattern
printed thereon, an electronic pen 3 for filling a
necessary item in the application document 2, an
analyzer 4 as an analysis device for analyzing
positional information created by the electronic pen 3,
25 a history information file 46 in which a filling

sequence and so on are previously defined, and a

transaction processor 6 for performing transactions



g _ technique can also be enployed. Stored in the processor 34 is a pen
I'D as unique identification information allocated to each el ectronic pen 3.
The notification neans 37 is a vibration 5 el ement which inforns the user,
who has no entry authority over the application docunment 2 or has the
authority but filled in a wong entry colum, of the fact by vibrating the
electronic pen 3. In this connection,-téhe notification means 37 can be any

means 10 including a light emtting elenment for visually informng the user
of the fact W%%égﬁélgoflqﬁ gHtakyaed ngeoN or fThehmgl pzebys neads of a sound
source for |nforn1 he user of the fact by generating a sound, so |long as
it can inforrh rbfprtorﬁ,ﬁﬁfim’ge@ may R pEoV el evibeiel acsibale pen 3

has such a notlflcatlon neans 37, the pen can qU|ckI cope with such an
entry error. C?W€U§F5b§§§HPQ§@|%Pﬂﬁﬁﬁ$%ﬁ LA zé.e¥w%c@%§|ng Unit), a
ROM ( Read Cnt¥ an electric_ 20 or e|60t%ﬁﬂ%§ cjrcuit and so on. The
functions of ﬁ@sﬁ éé§%§F9§fﬁ%9ﬁlﬁk?%¥uP e 47 aFeHi ssi on of
t he above po%l ?%Q%I i.nf or.mat.i an_and .t he operatlon of  the %ﬁreless

[

transm ssion ice 3§erﬂ%nﬁ%ﬂ%ﬂﬁﬂﬁﬁﬁu%ﬁst?ﬁ?%ﬁ% ;Yo St nBifon neans
to accept intgrAation 25 fromthe nif %9? Ctréf elenen%n%?e%?ﬂﬁcanera 32,

to create positional |nfornat|on and Yo Wit St tion in the

menory 35 orp&@v&@@@ Qute Hinf QHEBtd,Qn cthPrﬁflf’JJP“ﬂe Eﬁ%éi aa[}fp@ls 51,00, 9f the

posi tional - information neans to transmt t docuneht 1D and
posi tional i nh@r RRbI QB phQ althes canalie? & vh riders £ Y rtQJ A addigs Wi L el ess
transm ssi on device 36 when the docunment I'D box 22 or transm ssion colum
26 i s 5 checkedeiVbedaper atiizor @fordye iretd ifdre atd v e ansc 3 2 regg, when the
anal yzer 4 judges, on the basis of the pen ID and positional information,
that thelfil l(Lngawadreéandeltywoark)unaut hori zed person or the filling was done
in a wong colum, to operate the notification neans 37 10 when the

el ectroni c pen 3 recei Vé¢ ieppdiratiion idedivgetritve ofast tehdwactin( viigh wil | be
referred to as the disable information, hereinafter) because the electronic
pen 3 recei vésifhéefater maficéidesom Cioé @@ﬂ%ﬁ@& (onlys CRE arfalwizerh 4, t he

det ai | ed structuiﬁ of which iis shown in Fig , has at | east a
communi cat i ohScontPSEFaresdl ad QHCGRﬁuﬁ@éﬁFiéﬁeﬁgan§1ﬁ§ﬂrré€éFVﬂhg

i nformati on h ele troni 2 in which various sorts
of files or %hS”}B gda e Fgrﬁgg andYZ% Eor necessary

15 information to be filled in the application document 2,
and a transmission column 26 as a transmission enable
box to transmit positional information stored in the
electronic pen 3 and indicative of the locus of the tip
of the pen to the analyzer 4. The dot pattern 21

20 printed on the paper sheet corresponds to a part of a
whole dot pattern 27 of a large number of arranged
dots, which is allocated to the application document 2
as a partial area 27a. Further, a dot pattern printed
on a document ID box 22 may correspond to part of the

25 dot pattern 21 allocated to the application document 2,
or a dot pattern of another area 27b may be allocated
to the document ID box 22. An area, which is specially

defined so that the type of the document can be judged



20 and a processor 43 for perform ng data processing operation. In this
connection, the analyzer may include an output unit 44 such as a display or
an input unit 45 such as a keyboard or nouse. The conmunication controller
41 performs direct data transfer to and from25 the electronic pen 3. A
rel ay device may be provided between the comuni cation controller and the
el ectronic pen 3 so as to be connected 1o the analyzer 4 via a wred
communi cation network. In this case, in place of - 10 the communication
control | er 4¥ifAdedthe tHedfrerdesonbd Wi reflEssraretsts ssieonctkehni que,
a communi cation control for transmtting and receiving data according to a
prot ocol conf&fRi KJPto the 5 communication network is enpl oyed. The menory
42, which includes a hard disk drive or the |ike, can store a programto be
devel oped or initiated ' EHEFTRESEHEUI o dtifer HatCtHESiH.P¥ Pl es to
be formed in_the nmenory 42 include,_ for_10 exanple, a history jnformation
file 46 in wAircASt ﬁewf:f\iltllinr?g MSAE i ng giY e FRFSEence are
defi ned and attern,dat.abase 47 far |Linking positional information to a
docunent . gTh§(3E|L1¥stlte(r)1FCy2i r"ffl%:%rra SO Fi%e l%lesrgs‘rfr eapacraer%FJi% 4%#‘0% nki ng the
application rent t t G , C . hi erarchy or
| ayer ed strugggggﬁgsoéﬁo%mtdl%ﬁc gagtigﬁpf%ﬁ%%éloa@g&%ﬁ@?ﬁ%%nber 52 of
stored docunggtanmiR¢! ydi ng ke RARIdGAL o dectimen %L(V&E*Qg:‘é’!r{é be
referred nerely as the 20 docunent nunber, hereinafter), and a docunent
poi nter 53 (prekydiragappdecu®rf thddai 631 Sdfn & HIOGHENtE 2 ROI Y er
53b,...) in which | eading addresses of a group of pieces of data for
detai | ed def tAkt HeBUABNEhHE aMRFRICE sGort B desuBde i Stdred. The docunent
pointers are 25 created by a nunber defined in the docunment nunber 52. A
second | &ager r84chasdafdoountrt dabeaB 3B taral ed dnoareaddreessl siaarted i n t he
docunent pointer 53 and the defined nunber 56 of entry pens (which wll -
11 be referBédtperekyptas rolsé témnayl gerf onmedaon el eiqrafdiardte fadtaowed by
pi eces of information arranged sequentially according to the entry sequence
for defini ng*B8iFeFavPoR$ BELWEOFUShE felte @NBHCE Fes F18 dridahed entry
colums 23 to 25 byég Qunber correspondi ngr to the nunber of electronic pens
y

3 defined i n™ERBT¥n fén FROMPER 156 Yors 9 " ttish AHe M4y sequence.

gggh In;Ogga%hggrhggkgget%e@%QnLDaSaiIénggm€¥%A%d¥ggﬂJ%!%g%ié%l§%1I D

15 for transmitting the positional information to another
device or the like, and notification means 37 for
feeding back the judged result in the write or filling
mode to inform the user of the judged result. As an
example of the wireless transmission device 36, a

20 device for transmitting and receiving data on an
electromagnetic wave signal having a frequency lying in
a predetermined frequency band according to Bluetooth
(registered trademark) based on one standard of short-
distance wireless transmission technology as a

25 communication protocol is enumerated. However, another
device for transmitting and receiving data according to
a communicationr protocol based on another wireless

technique, wireless LAN or wired communication



10 electronic pen 3, a pen ID entry columm pointer 58 (including a pen ID
entry colum pointer entry colum pointer 58b,...) in which a | eading
address on the nenory is stored to store information of the pen ID entry
colum for entry by the electronic pen 15 3 defined in the pen ID 57, and
an entry sequence area 59 for defining the entry sequence. The pen ID entry
colum pointers 58 are arranged as assdati-ated with the i nformation of

el ectroni c pen sequence area pen IDentry fated with the Athird | ayer 60

i ncl udes an ésohyispleuma @ rsemdee angledd as Aroeedr yncohenm range 6la and
an entry colum range 61b) started with an address stored in a pen ID entry
col um poi nt LO5EESGT MeflisninPr edd aF Whikdemt Ferbl fhepatd3nt o 25 of the
granted entry in the form.of coordinates, and a finished-entry flag 62 25
(such as a fiRifoFEGteRy v Fioaf t6rh Eharh i fl eetrehE rgen | g 62b) for
setting a flag when the entry to the entry range js finjshed, Wen a
plurality of entry col difs e ThcRA Ry, MRS 32_60{& 2 PHRFati®y of areas

- 12 are_stored in the entry colu range 61. The finishedentry flags 62
are arran&edea]r§rr1§§l§08’ihd“[c$]d Rﬁf/ft%q%gg}%tq%%olm Hhge? BT Regi stered in

the pattern database 47 shown 5 in-Fig..3 are a dot pattern and the colums
22 to 26 of Pﬁé%aﬁﬁl Pcaticon t5loecu‘—’lr‘lrjﬁ-onjtlC%’lts oor%/vnfolcnuri‘—‘?r& %%rs %aé%ogk?%t ed with

each ot her. gﬂt%wtywuc&s £l Y def 4 et te e, PLOLGRST NY¢ Of & he

application docunent 2 in the form of oni ¢ data, it’ becones necessary

to 10 all ocateg -pakf, Q,-fibtrlg\e;iqlq_]t Pat tardkdeH st eg&gl in the patdern database
47 to the application docunent and to register format infornmation about the

appl i cation deeweehtiod, i RHehepatitielt dat akasss 47 Jhe 1 osepsesads, Wwhich
includes a CPU, a RAM 15 (random access nenory) and a ROV functions to

gener al | yoconheaudihg epeariathtornaft ditey arladnysrer fbr Thiessdameg i ons of the
processor 43 specific to the present enbodi nent includes the reception of
posi ti onal i nhdomatingn theclusime i henepefadtD bt heedrrsansin ssylon of 20 t he

di sabl e information, and the transm ssion of data to a transaction
processi ng appinéagi ON prodlamhing saddity grears tdfe abovend tdrupeocessor 43
i ncl udes a neans 62 for judgi ng matchi %%qegmen the electronic pen 3 and

the entry cof@msan22rfgnd6 tg’te YR R et Ry Sfeteerftd y@ sequence and
Appl cat on ABEAHento2 W6HA A tas L Tor TIREDALIT MTRH ¢ ni it ¥4 dind
pattern qgtaQ%%%l%? a%qn%%e%%gn%fég%ronic pen 3 has such a
notification means 37, the pen can quickly cope with
such an entry error.
The processor 34 is made of a CPU (Central
Processing Unit), a ROM (Read Only Memory), an electric
20 or electronic circuit and so on. The functions of the
processor 34 include the management and transmission of
the above positional information and the operation of
the wireless transmission device 36. The management of
the positional information means to accept information
25 from the piezoelectric element 33 and camera 32, to
create positional information, and also to write the

information in the memory 35 or to read out information

therefrom. The transmission of the positional



- 13 above disable information. The reception of the transmtted
positional information having the pen ID attached thereto is carried out by
controlling the comuni cation controller 5 41. The judgnment concerning the
electronic pen 3 and entry colums 22 to 26 is nade by acquiring
predetermned information fromthe history information file 46. The
transm ssion of the disable informati-o® t-o the electronic pen 3 is carried
out when the 10 contents of the information acquired fromthe electronic
pen 3 is diffafermaitiom Mmeancoriceitranddflithdd g parhel i sterymemt of Bati on
file 46 as the judged result to send the fact to the electronic pen 3, and
this is real P?depwléé@%| 1IN e 1B hhthi it 13010 oot T of 1'8rdQs 41, The
creation of imge at% iilcarri d out b rocessiqg t he positional

sér T 95

i nformati on 6RM&LCHMEA Ced1FEiSSS & Y1 %%a“}‘}é"c‘? eth®r the
li ke as an i e an I Vi an i.mage fillin sition.to the data of the
i mage in the%g}lﬁjﬁlﬁog)ﬁt% Xag%l i%Fattit sfblscfdcﬂﬁecfﬂolﬁm} e%§ st®red in the

pattern dgt ab%sek4é. Ight hios q_,or%nl%%t io o iet niC> 2l.so ioossi bele to,convert the
i mage dat & t 5 CeXf aat a6y X RSP L IRar ddt%er Ty ti Bh Ttk yle. In this

case, It becﬁggfag?eﬁﬁ%?xaﬁ%et 9 2NQ¥Wede 2 rj’I‘FoZdé}dIanagce Vgcgéé'c“sg dPeyLmge 25

data to text hi's case, “furt he ar act er

recognition %W@%ﬁ?ﬁﬂﬂﬁwﬁ&hﬁ%%%%ﬁ@@@dﬁ@%&ﬁ“&m

menory 42. The data transm ssion to the transaction processor i's -
carried out uader b§ORK @halft nde A&RMPEHERL I Nt ioll8lg 4das Tdéhe
transaction processor 6 is a term nal apparatus which actually processes an
appl i cation 3ndacueny 4silRgng Ricedgidraicnathapdichidnt g aggang and whi ch
is usually a known conputer having a communication controller, a nenory, a
pr ocessoifl0andhanditspl ayectthrongle mpen sShowte iRenplrdrormaiei@f t he
transactions as given here is to handle text data 10 obtai ned by applying
char act er redogacaitageopdr dhicodagt tlwdrildhkeritld denordfdtmmg Ut lagi ng an

i mge through inmage data creation or to image data. Since the arrangenent
and oper at i ohh6f diFé Ll raASEOLTGH 190 c ESIEr Narfd o lie @it chat t he

application docunent 2 is 15 ac%yLred as electronic data and processed, its
det ai | ed expPAR&FFERFsPERi tt &gceives the information from the

analyzer 4.

15 The analyzer 4, the detailed structure of
which is shown in Fig. 3, has at least a communication
controller 41 as a communication means for receiving
information from the electronic pen 3, a memory 42 in
which various sorts of files or the like are formed,

20 and a processor 43 for performing data processing
operation. In this connection, the analyzer may
include an output unit 44 such as a display or an input
unit 45 such as a keybocard or mouse. The communication
controller 41 performs direct data transfer to and from

25 the electronic pen 3. A relay device may be provided
between the communication controller and the electronic
pen 3 so as to be connected to the analyzer 4 via a

wired communication network. In this case, in place of



Expl anation will next be made as to the operation of the docunment filling
system 1l using the electronic pen 3, by referring to mainly a flowhart of
20 Fig. 5. The follow ng explanation will be made in connection with an
exanpl e where three electronic pens 3 are used to create an application
docunent 2. In Step Sl1, the systemextracts positional information on the
docunent I D box 22 shown in Fig. 2. 2510he extracting operation is carried
out by a user who fills in the docunent ID box 22 with a check mark using
the first el eber comnuperca3,iso ddrdtrdlnee priocdssord 3dn (tleder to Fig. 1)
creates positional information about - 15 the tip of the pen based on

t he dot pattefprenéntrimned tvsl rehlee d nftoransniors ton ttheclambdyzerad. In Step
S2, the systemspecifies a docunent, that is, the application docunent 2 in
this exanpl e CoBM@R LCRE loas icerdfrdInfiormeti s midoutng RN oe@hving i ncl uded
in the found positional information, the systemsearches for the history

i nformation fefé 26C8Fd 18T Y i%e P aHE Wc HREHCI™HE doturtdt | D can be
determ ned based on the correl ation between sition 10 coordi nate

i nformati on SAEMURE CAGCEReME T i GRAAP Yt st ered. More specifically the

system can specify the_address of the dacunment |D, 55 caontaining the sane
document 1D as the acqdiFedgddmt "B T o YSip aoﬁlaﬁ%ccaejs%f data in

the second | ayet, 54,0415 st ol 1. of TRILAN{ 110 46 ahourbny ts

| ayered structdre. system ju he” presence absence

of the ent ryﬁg‘%“filﬂ? LY of &tnhecrfé Iito RIBGHT oY G P&l 1k OVl 4 hg, app] ) cati on

docunent 2. e judging 20 operation is carried out paying attention to the

pen 1D 57 ingtihesdatapef dhedocimane marar, 22 specidded fyrthe docunent
ID. That is, the judging neans 62 conpares the value of the pen ID

transmtted Examplike el @Gl P rhaitdh tihie &/ 16l st ash i4hd he pen | D
25 57. When the value of the transmtted pen ID coincides with the val ue of
t he pen | D 5Fiasiagcenpatedniesyldn 3 heidsydtemrdetersamesnddadirsuch an
el ectronic pen 3 has an entry authority (is authorized) over the
appl i cation defined and a pattern database 47 for linking
positional information to a document.
The history information file 46 is prepared
15 for linking the application document 2 to the
electronic pen 3, and has such a hierarchy or layered
structure as shown in Fig. 4. A first layer 51 has the
number 52 of stored documents including the application
document 2 (which will be referred merely as the
20 document number, hereinafter), and a document pointer
53 (including a document 1 pointer 53a, a document 2
pointer 53b,...) in which leading addresses of a group
of pieces of data for detailed definition on the memory
of the documents are stored. The document pointers are
25 created by a number defined in the document number 52.
A second layer 54 has a document ID 55

initiated by an address stored in the document pointer

53 and the defined number 56 of entry pens (which will



- 16 docunent 2 and proceeds to Step S6. Wien the value of the pen |ID does
not coincide with the value of the pen ID 57, on the other hand, the system
determ nes the electronic pen 3 has no entry authority (is not 5
aut hori zed) over the application docunent 2, and goes froma termnal Ato
Steps $S4 and S5. In Step S4, as when the electronic pen 3 has no entry
authority, the systemtransmts disablelinaformation fromthe comunication
controller 41 to the 10 electronic pen 3. The disable information, which is
an instructi be frefeopedamerg livhesndthef iegdtiyompareansu@rbuilt in the
el ectronic pen 3, is created by specifying the pen ID and by the
disable-infohﬁﬁﬁﬁ@ﬁféﬁéabim@thMQﬁ(ﬁy(QkﬁQﬂStQé%iQﬁOEmati¢nthe subsequent
Step S5, 15 the electronic pen _3 when receiving the disable information
i nforns the 8§&EANGECt BEAEEL IHALY PFECUSEMhEY fd aRHorY tSEIReRERh t he
notification means 37. The disable information is transferred fromthe
wirel ess trah8i SSiLR18OVICO& 156 33 e A @S viike P I et RS p? ocessor
34, which_in tgrn out put s aoﬁi nal to the notification neans 37 to operate
n

the notif Pcaff8n tHEaREEITYhé S Cat ith 5 BAUREN recei ving the

[ I, inf t h f the fact, f | by vi brat] th
el ectroni ¢ pEZ3SPPSERAnI) 1Ot S SHEBEDEY fid VI GIAt P TéT ef s to the check

J udgment T esylt (1,84 Lhe ARCUIRIy |RPRER, TS e, vIDIAl] el 1%&; e y

el ectronic pen enabl es the pér'son using € electronic pén

recogni ze or cknow thatichhe —ubh 14S9riR8T € haS M entden aut hojity over

the application docunent 2. In Step S6, the systemjudges the entry
sequence of thaceheshgori pePenp3.57H)E d Wiai N® F7eperat) or igstarted by
referring to the entry sequence area 59 of the second | ayer 54 of the
hi story iof oematiteBnfiicl @e463,by gheckimgntydgideg ueans frivdshegl-entry fl ags
62 conformable fromthe entry columnm pointer stored in the entry sequence
area and by l@ndéuedhiong bee ITastenftiny shddurentoof rfdeag 3Ba, Andbavherpt he
system detects the last finished-entry flag 62, the system acquires the pen
| D 57 of theeekeagt codumnperidtegeddihen -Hhen aditidh @ slesdiierdry flag 62 was
set. The system conpares the pen ID 57 with the pen ID of the 15 electronic
pen 3 actual B{dBEBRgCHsERS ARTOWYeR St IFE O3PSt &R fStRde &l o iied i eo f
t her ebet ween, . the jud in%Fneans 62 (see &ge erm nes that the entry

o]

L Fi%. 3
sequence is “BGr PEBLD SPL&Y WRILCHTY HE Ts e S IFEAW SPMhen t he

SySten]f%5|S3t8eE5%gdain the pen ID 57, and an entry sequence area

59 for defining the entry sequence. The pen ID entry
column pointers 58 are arranged as associated with the
pen ID's 57.
A third layer 60 includes an entry column
20 range 61 {(such as an entry column range 6la and an
entry column range 61lb) started with an address stored
in a pen ID entry column pointer 52d for defining areas
of the entry columns 23 to 25 of the granted entry in
the form of coordinates, and a finished-entry flag 62
25 (such as a finished-entry flag 62a and a finished-entry
flag 62b) for setting a flag when the entry to the
entry range is finished. When a plurality of entry

columns are provided, data about a plurality of areas



20 coi nci dence therebetween, on the other hand, the system determ nes that
the entry sequence is "wong" and goes to Step S4. In this nmanner, the
system can detect a currently usable pen ID (the pen ID next to the

| astlisted pen ID) and can judge the entry sequence by 25 conparing the
detected IDwith the ID of the pen being actually used. It is assuned that,
in this exanple, since the filling is h&de by the first electronic pen 3
and the finished-entry flag 62 is not set yet, the - 18 system acquires
the first peAreDs5P&egandncdimsarces tthepeamr FERe itk h tTee peinishadquired
fromthe first electronic pen 3. Step S7 is executed when the system5

det er mi nes i ANSEYp £$396h&L Ee Fernues tafe ARG HRATIHIEY, Ehderein the
el ectronic pen 3 creates positional information about the other entry

col ums 23 t §RE6Y EOLUBRafsrgeSwbdn the pen I D val ue of the el ectronic pen

3 coincides with the value stored.in the 1 en ID57a in e above
operation, necessary n%?@&FZe§ﬁgﬂJ§%t%“%ﬁ5b St ,aQﬁEﬁ%ﬁn%f AL 1 ne

drawi ng are sequentially entered in.the entyry colums 23 26. ., Theref ore,
t he el ect Frsonilé1 géﬁ'B%ggé r &t éjs?%pc?s?ir%ttlvd: alanldnftohrerractol@;ur{mbsasée% h %%eoéot

Temory 35 of TRoBPeiTRGREE BER AR 1 TRE AR Lei b kol um 26 15
checked. 1n SLeBcFacehlRiRRALE tmboresd e pasiddanal dnforgetion. As
menti oned above,” the 20 positional information Is stored in the nemory 35
of to start the processing of the application document 2
in the form of electronic data, it becomes necessary to
10 allocate part of the dot pattern registered in the
pattern database 47 to the application document and to
register format information about the application
document 2 in the pattern database 47.
The processcor 43, which includes a CPU, a RAM
15 (random access memory) and a ROM, functions to
generally control the operation of the analyzer 4. The
functions of the processor 43 specific to the present
embodiment includes the reception of positional
information including the pen ID, the transmission of
20 the disable information, and the transmission of data
to a transaction processing application program. In
addition to the above, the processor 43 includes a
means 62 for judging matching between the electronic
pen 3 and the entry columns 22 to 26 or judging
25 matching of the entry sequence and a means 63 for
creating image data conforming to the format of the

application document 2 on the basis of the positional

information and pattern database 47 and creating the



the electronic pen 3 until the transm ssion columm 26 is checked. As soon
as the transm ssion colum 26 is checked, the positional information is
transmtted fromthe wirel ess transm ssion device 36 of the electronic 25
pen 3 to the analyzer 4. The processor 43 in the analyzer 4 showm in Fig. 3
acquires the positional information received under control of the

communi cation controller 41, and store%3it in the nenory 42 or the - 19
like for later processing. It is desirable that the stored positional

i nf ormati on BeoassegGisatde wintfle ried ifcgy.mat of the applicati on docunent 2 and
be divided as associated with the respective entry colums 22 to 26. 5 Step
S9 is carried out to jU8ge referdnary qfodihg drrammiist fedgroryi oberation is
carried out, paying attention to the data of the third layer 60 specified
by the documdR{Orpatsoandayéma Bhs7 Al te Hitdise itioreietion file 46 of
Fig. 4. For exanple, 10 when el ectronic pen is specified by the pen ID 57
in the aboveC8pérati 6HF Pie SPGEFMY arfd % = M et 1He @mtryPebftim

range 6la_of an address sshown by the pen I D entry columm pointer 58a
arranged &s 3?50c&gFeauﬁﬁpﬁthé§&ﬁ?ﬁ f%b&%%mﬁ%%ﬁﬁﬁ?%%ﬁa %mg$ﬁ§“ieans
determnes 1 t r di_nat,es (whi A referred to as the entry

ar ea, hereingp%gg)cﬁggpggtgg %ﬁ ?%%%%bg%ifb%l G7formetd on are included in

an area (whi %Qe\ﬁ‘ek'erﬁ%n%%f %E?%‘}mta‘%é'_%zl tﬁ%tnﬁgtfﬂt :hﬁl'dsocrzboﬁ{ gf}iefr&g%ae&{‘ ter)

defined by the entry columm range 0 e judgi ng

means deterniknes yhat the eRLRLHRRSIHONA SHLH LM e Ak HUUL Oy goes to
Step 510. Wien the definition area is not included in the entry area, on

the other hapd, thBeejlud@irng ideaRs detier Ma1es ddhaut Reantdne position is
"wong' and control proceeds 25 fromthe terminal Ato Steps S4 and S5 to

informthé usentehtsheff adk thdb ridae ierecideriirederch ithd nproper. Wen
there are a plurality of entry locations, the operation of Step S9 is
carried out Edecakbntihepent Byis different from the contents defined
in the history information file 46 as the judged result
to send the fact to the electronic pen 3, and this is
realized by controlling the communication controller
15 41. The creation of image data is carried out by
processing the positional information on a time-series
basis to reproduce a filled character or the like as an
image and by giving an image filling position to the
data of the image in the format of the application
20 document 2 registered in the pattern database 47. 1In
this connection, it is also possible to convert the
image data to text data by a known character
recognition technique. In this case, it becomes
necessary to provide a means for converting the image
25 data to text data. In this case, further, a database
for character recognition having the text information

registered therein is stored in the memory 42. The

data transmission to the transaction processor 6 is



- 20 locations. The operation of Step S10 is for judgi ng whether or not
the entry sequence by the electronic pen 3 is right. This operation is
carried out based on the 5 entry sequence area 59 of the second |ayer 54 in
the history information file 46 of Fig. 4. The judging neans 62 judges

whet her or not a sequence entered by the electronic pen 3 coincides with
the array sequence of the entry coluanlén-the entry sequence area 59. 10
When finding a coincidence between the both sequences, the judgi ng neans
det er m nes t lsatr rtileel ety yurskequerted rcl 'abrirher t¢oramoh tomt toh goes to Step
S11 While when failing to find a coincidence between the sequences the

j udgi ng meansodétrerdiaredlt-hat the entry sequence is 15 'wong' and control
proceeds to Steps S4 and S5 to informthe user of the presence of an
inpropriety. In this cdde taiEaahion BradRsFqy s@ enta yropymimalfirst

el ectronic pen 3, the judging neans judges that the entry sequence is right

and control GEESTAGUSt ¢f 5T ACkMAtHY PRI TS FIFRFHLblehe first
el ectroni ¢ pen 3 have naw been conpl eted. The system sets the
finished-gnt9§CPW§Gt6§§lP8rat@& SEETTHNGE R T R | B R s130d and

thereafter tr ns%gts posiﬁional infornatioq:cr ated by the entry of the 25

first electrdnic pen 356 ay ﬁpﬁq9¥ﬁi%9waﬂcﬁﬁ. of"¢ e transaction
processor 6 'c@n@%%&c%%é’onc%@eﬂt thngjts 9‘{)@%{0?}52{% tﬂu]{]Oé%AS\s/% oe (?Cél on, the

setting of th ni shed-entTr I"ag méans e u or the -

21 finishedyeRphy f! 29 82H ActeliRd ad-r.RMMPEAUSE]Y o £ Ng,SySt em per for ms

the entry works by the second el ectronic pen 3 and the operations involved

thereby. 5 TheausaktiWie acCented tHae-apR iatiamdocmnty2 sich was
partly filled in using the first electronic pen 3, fills in the application

documnent 10si ppthhieecsie®yndppllgdnorinG ripetey rEwdriidimy dFetatidedoput for
at | east one of the docunent ID box 22 10 and entry colums 23 to 25 in the
order of thetheadskiessioon @olrkmfl?26. utilizing an image through
image data creation or to image data. Since the
arrangement and operation of the transaction processor
are known except that the application document 2 is
15 acquired as electronic data and processed, its detailed
explanation is omitted.
Explanation will next be made as to the
operation of the document filling system 1 using the
electronic pen 3, by referring to mainly a flowchart of
20 Fig. 5. The following explanation will be made in
connection with an example where three electronic pens
3 are used to create an application document 2.
In Step S1, the system extracts positional
information on the document ID box 22 shown in Fig. 2.
25 The extracting operation is carried out by a user who
fills in the document ID box 22 with a check mark using

the first electronic pen 3, so that the processor 34

(refer to Fig. 1) creates positional information about



At this time, since the electronic pen 3 creates positional information
based on the docunent ID box 22 (Step S1), the analyzer 4 perforns docunent
15 specifying operation (Step S2) and entry authority judging operation
(Step S3). Wien the anal yzer judges that the second el ectronic pen 3 has an
entry authority, the analyzer refers to the finished-entry flag 61 and
judges the 20 entry sequence between-the el ectronic pens 3 (Step S6). Wen
t he anal yzer judges that the entry sequence is also correct, positional

i nformati on &beutiphefother pemt baseal WwmsR2-RB: araet orwatadd by t he

el ectronic pen 3 (Step S7), and the analyzer 4 acquires and stores the 25
posi ti onal i htensaticenthst épfegmatim tthe jhadgmenty adr the entry position
(Step S9) is carried out. In this case, the judgnent of the entry position,
when the value of the ﬁénSKIPOSZUhéhﬁaﬁMﬁiﬂﬂeﬁRQQﬂﬁk?%mﬁl@p¢@mﬁnt,- 22

val ue stored in the pen ID 57b for exanple is carried out based on the
entry coIunntPaﬁgé5616h§pé@Pﬁ%§§§HQQ ﬂﬂﬁ? B et ry> ol TpEE nt er 58b.

he | odgnént ﬁﬁ‘é%ﬁ?ﬁsf A TRREE A A P darig1 THE gt g moans 62 |

confirns the.fl d-en fIa 62a aof the firs ctronl en 3 from
entry colum BSEH?S l&r%&%g 25351q%?%ﬁ5 g?ﬁﬁ? ’heﬁggtry seqguence

area 59 10 defiiped L1 th eaeg%@dt'gg | 4.0 e htory dnformiion file

46. When the finrs st ronlc pen i's not

set, that is g@g@lggetﬁglﬁg%u Qega@%gjdg%dMg ﬂd(%%%; n,dy a due person
o1l t

5
who is to be done previously, t e systen1procee st ep S4 where the

di sabl e-i nf ogEREti-RRneHeBLiSRY FBARSOI HRALAS ANGITANST IS ti Sabl e
i nformation, and further proceeds to Step S5 to informthe user of the

i npossi bhe fbbb!rﬂgna‘li\bemntfb&n@ﬁtﬂb)ﬁ celdumhd angainteka: ofD tdheeFidsd 1 gl ectronic
pen 3 is already set, that is, 20 when the entry by the electronic pen 3 to
be filled i nrpyegiceusby t dotrke specdrfd celldgt,r diec perted ican egascedly as

al ready done, on the other hand, the system proceeds to Step S11. The

oper ati ons rehat bAgresst hé sécondc2Besitedtl &l cqraai3vinay & hrove een
conpleted. Thus the systemsets the finished-entry flag 62b of the second
el ectronic p@ﬁCBmGSFeéDS§§)th&nGCﬂWéﬁe§a§§é§ﬂ¥%€iﬁﬁéltIﬁﬁ%ﬁalqﬁQ#matlon to

t he appllcatlon pro%ran1of 23
of pleceés of data in the second layer 54 of the history

15 information file 46 shown in Fig. 4 as its layered
structure.

In Step S3, the system judges the presence or
absence of the entry authority of the first electronic
pen 3 over the application document 2. The judging

20 operation is carried out paying attention to the pen ID
57 in the data of the document number 52 specified by
the document ID. That is, the judging means 62
compares the value of the pen ID transmitted from the
electronic pen 3 with the value stored in the pen ID

25 57. When the value of the transmitted pen ID coincides
with the value of the pen ID 57 as a compared result,
the system determines that such an electronic pen 3 has

an entry authority (is authorized) over the application



the transaction processor 6 (Step S12). In this connection, when each
judged result is negative (judged as 'no authority' or '"error' in each of
Steps S3, S9 and S10), the analyzer 4 transmits disable information 5 to
the second electronic pen 3 (Step S4). Thus this causes the el ectronic pen
3 to operate the notification neans to informthe user of the fact (Step
S5). Further, when the entry works of the-third electronic pen 3 and
operations involved thereby are 10 carried out, the user, who accepted the
appl i cati on documemt 2 affcerradsicstt € tI-etheSent righef the fatse ahfd second
el ectronic pen 3, fills in the application docunent 2 in the order of at

| east one of thgepem Ay cammiv2FainZBiani thethe ardhiesebntizel bR 26. O
15 the operations carried by the docunent filling system1l in response to
the entry of 1Phé7vhiond tdice e 33h Fha hey S tRIYi FRtoPRk28s obhef the entry
sequence (Step S10) i.ncludes also the judgnment of the entry sequence of the
third el ect r GAEETFORIS. PRy & SiFeciq &Y I5Y M EHey 26E o™ r mati on of the
finished-entr | ag 62a of the first el ectroni en 3 d the confirmation
of the fi i sRAIDERLAFY| QT B2616T XGRS Keortl IRCEPORT & pei® Erescarri ed
out and when_the t fi”%%@?@;%ﬂ}%%xj|a%§ 62%qug_62b are both set, that

i's, when allfgﬁprﬁeseégﬁ be regar&gh aség}ready filled in by the

previ ous authori zed us%rsgt%@gf%¥sg%ﬂﬁﬁgﬁsEhéiéﬂé%%%%ﬁg%;ﬁéﬁh$gh9£ t he

third el ectronic pen 3 (Step and passes the position ormation to
the transact hgnprOCLSSRNE ity, $he (SISRPIDandearnhi] Sapben at | east

one of the finished-entry flags 62a and 62b is not set yet, the system
informs the usgbrahttibe frAth Bhd rRReNididad dhe-shisabl pF fprgtige to the
electronic pen (Steps S4 and 5 S5). In this connection, since the other
operati ong aeeethecpare pas BhosahHa diadlid Sin Bthsecond wh et r dsi gnpens 3,
expl anation thereof is omtted. In the present enbodi nent, since the
application dostmeatti2n §ocomplestagd nesitige trivet it thireset ldh eheis 0317 ¢ pens 3,
the operations of the analyzer 4 are all conpleted, after which the
transacti on prddésdor thepelfemtmeoniite percept iy patad v ofpehet vppdi cati on
docunent 2 and ot her operations. Wen a single application docunent 2 is

created usin§hg& prtr &b eyCofY1E e EdiSedricc IPEiyr ™R t Qe e afokitFrent filling
system 1 can judge the entry locatio by the electronic pens 3 or_the
entry sequenE?J@a t6IE?e (ﬁg:‘%?.y,&@cgﬁarl&'ngﬁ%y, tlﬁb %tsé?ﬁ%%%u?rgﬁtﬁ%e%lo%@nent
filling ;rro%ﬁé AQ%cEE %q% entr M%%gth%g ar_.entry seguence was w ong or
when an 8 unauat forized perébn i ed i The docunent ST hen t he system can

0T TLANE AEIRPECACT L e SETA Ty O Yol LB
(Second EnbodieRb) authority through the notification means 37.
The disable information is transferred from the
wireless transmission device 36 of the electronic pen 3
20 to the processor 34, which in turn outputs a signal to
the notification means 37 to operate the notification
means. The notification means 37, when receiving the
signal, informs the user of the fact, for example, by
vibrating the electronic pen 3 itself. In this case,
25 the vibration refers to the check judgment result for
the document ID box 22. Thus the vibration of the

electronic pen 3 enables the person using the

electronic pen 3 to quickly recognize or know that the



25 Explanation wll be nmade in detail as to a second enbodi nent of the
present invention, by referring to the acconpanying drawings. In this
connection, constituent elenents of the second - 25 enbodi nent havi ng
the sane functions as those of the first enbodi ment are denoted by the sane
reference nunerals or synmbols and expl anation thereof is omtted. The
docunent filling system1 of the preseni & enbodinent is featured by use of
such an application document 71 as shown in Fig. 6. The application
docunent 2 igseeaparedei hashato tehe rappglitdatriidy dosungnte fapietionsias a
paper to be electronically processed and that, prior to entry of the entry
col ums 23 t@ogBmeah 20 el ectronic pen confirmati on colum 72 capabl e of
confirmng the entry authority and entry sequence of the electronic pen 3
is provided. In the el &8t F&8PC Sfen t&EnFiviSta oMdAURRe7 2Nicheck boxes 72a,
72b and 72c corresponding in nunber to the nunber of, e|lectronic 15 pens 3
for entry ofSFﬂEe888uﬁ§ngh§r@lﬁFF§ﬁ§é&iH@nt e enttsy 0HdE¥hce, and '1',
*2', "3 and so on.,are,visuyally represented in the respective electronic
pen’ cont i PaPPORaCOPUMS F24 Poh Bind SEEE.. s "t it o vi TP Trade as
to the 20 op%£35|95 ﬁ% EP% d%%%g%nﬁaf%El%di%y%&%g%%_wﬂ%%,the_appl|cat|on
docunent 71 having the el'ectronic pen confirmation ¢olu 72 is used.
information file 46, by checking judging means
finished-entry flags 62 conformable from the entry
column pointer stored in the entry sequence area and by
10 detecting the last finished-entry flag 62. And when
the system detects the last finished-entry flag 62, the
system acquires the pen ID 57 of the electronic pen 3
used when the last finished-entry flag 62 was set. The
system compares the pen ID 57 with the pen ID of the
15 electronic pen 3 actually being used, and when the
system finds a coincidence therebetween, the judging
means 62 (see Fig. 3) determines that the entry
sequence is "correct", after which the system proceeds
to Step S7. When the system fails to find a
20 coincidence therebetween, on the other hand, the system
determines that the entry sequence is "wrong" and goes
to Step S4. 1In this manner, the system can detect a
currently usable pen ID (the pen ID next to the last-
listed pen ID) and can judge the entry sequence by
25 comparing the detected ID with the ID of the pen being
actually used. It is assumed that, in this example,

since the filling is made by the first electronic pen 3

and the finished-entry flag 62 is not set yet, the



The docunent filling system 1, prior to operation based on the flowhart of
Fig. 5, can first 25 confirmthe electronic pen 3 through the operation of
a flowhart of Fig. 7. The confirm ng operation starts in Step S21 with
acquiring a pen ID of the electronic pen 3 and a docunent ID of the
application docunent 71. - 26 The pen IDis obtained as data to be
attached to positional information wheh8the user fills in the docunent ID
box 22 or in the electronic pen confirmation colum 72 with a check mark
using the 5 evetemoargupess3thehd ig@t BN e tehend eroripd 1S | phe he

el ectronic pen confirmation colum 72 with a check mark, is transmtted to
the anal yzerPan [R 8fapwsEd tihige Peystidmassegitges nde de ettt i.e., the
application docunent 2 on the basis 10 of the docunent |ID. The specifying
operation of etRETAPPLFCcRENOR -docunent 2 is carried out by searching the

history information file 46 &refer to Fig. %for t he acqui red docunent |D.
In Step S23, the system-fRdgeds 18t etxﬁézﬁgfgjgiw M 5N ave whet her or not
the el ectroni,c,pen.3 has an_entr t hority over .t he | i cati on docunent
71, Vihen PheBERTIEGP the 5ERCErom e el Uae i heerttld 1 val ue st or ed
ire the pen an a ci_at i L. (o D54 in the

hi story Pnf o%%&zg%&&fl gﬁg(ggjtél, %t%(h%e e?f?&é:\r%n&g g{é% g’gs%arge% he el ectronic

pen 3 is aU%BQEE%SQéla@ﬂfB&%%‘E?L?)% LR oatCR 124 ndten e, ReN drkA d S, Hot

present in the value of the pen ID 57, on the other hand, the system judges

that the elegbropic pep 3xhmpl1Rot \ddhheHezed orrRautfordzadhe and proceeds
to 25 Step S25. In Step S25, the anal yzer transmts disable information

to the el ectepaterpenc3pehn3subsequerts fliem 326 haieladdraeni it pate 3
operates the notification nmeans 37 to informthe user of having no - 27
10 pen ID 57a in the above operation, necessary matters
such as a check mark, character and a line drawing are
sequentially entered in the entry columns 23 to 26.
Therefore, the electronic pen 3 generates positional
information based on the dot pattern on the paper
15 sheet. The positional information is stored in the
memory 35 of the electronic pen 3 until the
transmission column 26 is checked.
In Step S8, the analyzer 4 stores the
positional information. As mentioned above, the
20 positional information is stored in the memory 35 of
the electronic pen 3 until the transmission column 26
is checked. As soon as the transmission column 26 is
checked, the positional information is transmitted from
the wireless transmission device 36 of the electronic
25 pen 3 to the analyzer 4. The processor 43 in the
analyzer 4 shown in Fig. 3 acquires the positional

information received under control of the communication

controller 41, and stores it in the memory 42 or the



filling authority. In Step S24, the system judges the entry sequence of the
el ectronic pen 3. The judging operation of the entry range is carried out
by 5 referring to the entry sequence area 59 of the second | ayer 54 of the
history information file 46 specified by the acquired docunent |ID. For
exanple, if the electronic pen 3 is to be used for the second-tinme entry,
then the system exam nes the finished-éftry flag 10 62a of the electronic
pen 3 for use in the first-tine entry. Wien the systemcan confirmthat the
fi ni shedent r yifKead o824 st s @roqafs jndlgi ngt nearde sdrafel er iaesthfat the
entry sequence is 'correct'. In the case of the eleptronic,gen 3 for use in
the third-ti fEC&RCr POSIF LR SyEiFMaPE R i3 FFeRbRtehe" 62 BRSthe first
el ectronic pen 3 and the finished-entry flag 62b_ of e secon | ectronic
pen 3 are bo?ﬁrgéF,Oth eu&@ﬁl}Qﬁ%%ﬂ?cﬁﬂ%ﬁﬁ%%@szt%%%h?%egéﬁ%gﬁgs%auence is
‘correct'. Meanwhil e, when.t systemconfirns the setting,of the 20

| iagi g meand SBYCATedb VI DS 1HRAP AL Kh Tt SEcHer BT 22 W Bnge - the

system prceeds to Ste S2 nd, S26 t.o informthe user _of the wong entry
sequence. %And if the s%%teéjm%jgﬁ&gsescaﬁrajte# K& ent? y]%%% ehide T3 ¥%orrect ',

then the Sysé}%@itt%%)m.nag??rsimtj%bagjfin%o%;ﬂ%ga%or;rh{$:1<9§r1.sf'§ SuProcessing

flow, the systemcan co ore t user f11l1s 1n the entry colums 23

to 25 of thepaphhigcati-endecumente nel Wdh specid iChira 28yemEsers, that
the electronic’ pen 3 has its entry authority and that the entry sequence of

the applicatispacdgcedenly fhd Hoxaiean! .15 ST e sucherconti saih ofhé s done,
filling errors for the 5 application docunent 71 can be remarkably reduced.

Furt her, whenistiohycharfaciert iem figuw el & uch ®Bisy t he. namer odxdhe1dj 111 ng
person capabl e of specifying the person is given in the check boxes 72a,
72b and 712c ehehhelelkéconim pepen sc@addainmiddrbyd hempet?, In®I hien per son 10
can visually confirmthe person who already filled therein, whereby entry
wor ks can betégoebbivg apeardedn,| rthehilidpinedidars & reenpeeattiloas to be
carried out when necessary nmatters are entered in the entry colums 23 to
25 of the appPir&at corUAGcERESe PlalDiardd Adshiest i ehIWn the S@ePa’ t hose

explained in_the first enbodi nent in connection with Fig. 6, explanation
t hereof is oﬂPtF@&?ylﬁoﬁHW§ @&&th4K§%ﬁxﬁEﬁ%Qﬂﬁawﬁ§cﬁﬁ%&%ﬁﬁ?ﬁgtYﬂ%&ep S3)

unt1 | the auther esd o aobl onie pan s d Wige B Ll ey,

15 that coordinates (which will be referred to as the
entry area, hereinafter) indicated by the positional
information are included in an area (which will be
referred to as the definition area, hereinafter)
defined by the entry column range 6la of the third

20 layer 60, the judging means determines that the entry
position is 'correct' and control goes to Step S10.
When the definition area is not included in the entry
area, on the other hand, the judging means determines
that the entry position is 'wrong' and control proceeds

25 from the terminal A to Steps S4 and S5 to inform the
user of the fact that the electronic pen 3 is improper.

When there are a plurality of entry locations, the

operation of Step S9 is carried out for all the entry



when the docunment 1D box 22 is filled in wwth a check mark, the pen IDis
also transmtted. Thus the systemal so can judge the entry sequence wth

t he docunent |ID box 22 al one wi thout providing the electronic pen 25
confirmation colum 72. In this case, a plurality of check marks or the

| i ke are overwitten in the docunent ID box 22. Although it becones
difficult for another user to visual by200rfirmthe person who al ready
filled - 29 in when conpared with the case of the presence of the

el ectroni ¢ pémazgrifarrsvati on col umm 72, the system can judge the entry
sequence. (Third Enbodinent) 5 A third enbodi nent of the present invention
will be detailed with ridferaretion el steampahyi by Beaw wdgingn this
connection, constituent el enments having the same functions as those in the
first and sed®edhemed Mt Shf eHenot A Th sanee refesereeleoralineral s
or synbols, and detail ed explanation thereof is omtted. The present

embodi ment i S diSr &G t 0 HH JrRHFENEM FDrCRT Y Yedkipgdt AR APStory

informatiqn file 46 and operatio i nvolved thereby. In i s 15 exanpl e,
the creat i"on %Gf thé S %%ﬁ%ﬁgﬁuqﬁ;FW?|%§9&P$s¥%%%ﬁn%£ t? &P€o incl ude
the attachnent, of new_ information t.o pﬂi h¢ ory jnfaormtion file 46

al r eady crea%&&.ofﬁél &A% %ﬂrﬁﬁﬁfl1 to ;g%%fo hat %% ???%l%% 46 1S
carried out fide . t jcation pro i C s, pecessary
data in the g%?%fié? iqg oﬁ%qﬂﬁggﬁ%%(%;§H§:J%f%%%%%w%%dggg$%€%t% t he data

in the procegsQr eli%'ct%ﬁlifd- Freatd QN A 1 eatl o 1 ogr éﬁg@%@e“p of a

I
nmeans for identifying the type 25 of the data such as doc or pen ID

and a nmeans @ tHOMG t R tigentid ik dtery nsddeei®ansYeandof ormi ng the
history information file 46 having a | ayered structure. - 30 A neans and

met hod fan emhen FYrdaingy t0 dee risielbide Weaiei hendisé o yséqhoncasj on file
46 will be explained in the following. First, Fig. 8 shows an exanple of a
view on a 5 dheplaylgsicreerearor deopunsite oncloft data dotry heedishoeyis
information file 46. Afile creation view 81 includes a docunent ID

regi stration 'coltnast82 argt camtterdngadre dociimmtS1D of Wal Hecwinent f or
creating the history information file 46, an el ectronic pen nunber colum
83 10 for redirdtldmiond He Murfb &0 I0TC NI Rf &' P¥hstITe t Sepeences,

the judging means determines that the entry sequence is

15 'wrong' and control proceeds to Steps S4 and S5 to
inform the user of the presence of an impropriety. In
this case, since this is the first entry by the first
electronic pen 3, the judging means judges that the
entry sequence is right and control goes to Step S11.

20 The operations relating to the first
electronic pen 3 have now been completed. The system
sets the finished-entry flag 62a for the first
electronic pen 3 in Step S11, and thereafter transfers
positional information created by the entry of the

25 first electronic pen 3 to an application program of the
transaction processor 6 in Step S12, completing its
operation. In this connection, the setting of the

finished-entry flag means to substitute a value for the



used in the docunent, areas 84a, 84b and 84c for entering information
relating to the registered electronic pens 3, a registration button 85 for
instructing to create the history information file 46 15 on the basis of
the entered data, and Cancel button 86 the data. Arranged in the areas 84a,
84b and 84c to be set for each of the electronic pens 3 are pen ID
registration colums 87 for registertnglthe pen ID s of 20 the electronic
pens 3, entry sequence colums 88 for nanaging the entry sequence anong the
users based danihbegeantbys Dhdlagn 62 ploursElt tay fgfaahe users fill in the
docunent using a plurality of electronic pens 3, as well as entry range
setting col ums 89 for Spegeatentay 2% hentsp (e s Qe hes e ent ry
colums 23 to 25 in Fig. 2) capable of being filled in using the electronic
pens 3 as ar\é%ksvxﬁéntﬁte P§CRBCe §3&OF OB ISeP e ol @l ithe AP iPBdXes,
the entry range settin - 31 colum 89 is arranged as a plurality of

col ums and %%EoéﬁﬁgthﬁrSPYdeletion of the colum is carried out using an

Insert or_Delete butto For exanpl e, when t entry range setting colum
89 of the’area 84a is gthEFgﬁse Byaéﬁﬁﬁﬂfﬁg%ﬁF%ég%ﬁﬂﬁz '84c are noved
downwar ds by orrespondin unt.. t cont.rary,. t he. ry range
setting coluﬁﬁcg egf hggéFga%g%aﬁagtgncﬁg§§5%p6§l5%§f1 ﬁg“%g§359%4b and

84c are nove b orr, ndi.n g 1t hi ection, it
9%}493@@59&. Yo OFE99AQ diy Q.h%”%g{ﬂagﬁcéa%ldﬁ JU S

is also possible to pri I'e creation on a paper sheet having

a predet er m pedngdothpakkebAdl @neRd fohgreeRn ent emHNe iqal yps; $2, 83, 87,
88 and 89 using fhe electronic pens 3, and convert the entered hand-witten

information tgribegl 8GET €BrCadatidal® ohealsF tthe Ricdatend Nfomwmtion file
46. In this case, in place of the Register button 85 and Cancel button 86,

such a transahdasendrgobummumaé as showd iim Kihg ordex priowhded. Further, it
is desirable to provide a docunent |ID box 22 in order that the 20 docunent
filling systenmasamieetognceéutmhal 6t.he docunment is a docunment for creation
of the history information file 46. It is also possible to acquire data for
form ng the history inhérBiisofifiel e s4Bcgsithg e izs pgcuhent s as
docunents to be actually filled and the electronjc pen 3. In other_words,
when the usefTERFPE PASERECHBEUABACIMDHOR P26 (Fe E5pI9A3mGH ddeunent 2

shown in Figbog ﬁﬁt?s@eghEEK,"ﬁkﬁ %%EQ%Z%QE46E%¥fS¥M§:document
15 specifying operation (Step S2) and entry authority
judging operation (Step S3).

When the analyzer judges that the second
electronic pen 3 has an entry authority, the analyzer
refers to the finished-entry flag 61 and judges the

20 entry sequence between the electronic pens 3 (Step S6).
When the analyzer judges that the entry sequence 1is
also correct, positional information about the other
entry columns 22-26 are created by the electronic pen 3
(Step S7), and the analyzer 4 acguires and stores the

25 positional information (Step S8). And the judgment of
the entry position (Step S9) is carried out. In this
case, the judgment of the entry position, when the

value of the pen ID of the second electronic pen 3 is a



- 32 pen 3, a docunent IDis acquired; whereas, when check marks (shown by
"X in Fig. 9) are given to four corners of the entry columms 23 to 25, the
entry areas can be specified based on their coordinates. Further, 5 when
the checking of the entry columms 23 to 25 is carried out using the

el ectronic pen 3 to be actually used for each entry sequence, the authority
of the electronic pen 3 and setting ef 22he entry sequence can be set. In
this case, the application docunent 2 10 functions as an electronically
processi ng papéne gdfonsid ilon tWeparon fIo? W8S i fFvngekamplemt i oncaprbed

el ectronically processed in the docunent filling system the docunent ID
box 22 is anOo&t Ppsesl o the rntusedEIoimmactpinds nglh heeeettihedt vi® and pen
ID, and the 15 entry colums 23 to 25 are entry columms for acquiring entry
col ums and éRe€r Pesiediefdd 1Yo SHEBIT PR HE & to be filled by the

el ectronic pen. Wien it _is desired to create the history information file

46 with use of such an BaFphetat iF dOHRGRE 2 &% Y nSEEYSR6® the 20
docunent |.D box 22 omes an ent colu fqr acquiring the docunent |D,
t he entry5col(%ﬁﬁ§ fg%:iol%c@erc‘olr‘?é{éﬂtry %uﬁﬁ’s }lgilg%%gi‘?gi%ear eas to be
filled by the el ectronic pen, L d the el?ftrQthif%Q fgnfiéggtig colum 72
becomes an eﬁf%§y65F@Wﬁ or 25 %ﬁn%ﬁﬁ%?_%m pen %ndgfﬁe eht € sequence.
EXplanat] on Wkle AW 16.I104% 05,40 SRYALLANS Gfd e dala Lo gnt ered unti |

such a history information 471s created, in

connection o133 roWith pte'?le PR drf A, ACUIRN oA e FL ta r D2 @ge@ni £xanpl e.
As a preparation stage, first, a application docunent 2 and el ectronic pens

3 (three in thies htexamllenc® ba used drxx f 1dedquedide appd isati on docunment
2 are prepared, and the aforenentioned file creation application programis

activated0 Uaeé€rinthl 3 ncand tde@ibnd leheok Srdke ithgitviestony t he docunment | D
box 22 using any of the electronic 10 pens. Positional information relating
to the documenmifolrbaltden2Ziile dreeat gthdyy tthwe felreicthreahtentpen Blamndc2a
transmtted to the analyzer 4. Since the docunent ID can be specified on

t he basi s of ofh&hgodiitrisénall daifrmmiat iten 3 Hes fridte $eteattoat abdl i ¢aen on
program 15 creates a new first |ayer 51 or attaches new data to the

exi sting fir&te gpdrms iswravagrdad st Ingterf 54193 Helby Trdae &ersan js
stored in the _docunent nunper 52, and the dress of a |ocation where the

docurment | D P8O & SbédOs 8 ST RYFY AW pridtessi HER LEITTENE i it he

15 Step S4 where the disable-information creating means 63
creates and transmits disable information, and further
proceeds to Step S5 to inform the user of the
impossible filling. When the entry column range 6la of
the first electronic pen 3 is already set, that is,

20 when the entry by the electronic pen 3 to be filled in
previously to the second electronic pen 3 is regarded
as already done, on the other hand, the system proceeds
to Step S11.

The operations relating to the second

25 electronic pen 3 have now been completed. Thus the
system sets the finished-entry flag 62b of the second
electronic pen 3 (Step S10), and then passes the

positional information to the application program of



20 docunent 1 pointer 53a as a pointer. Wen the existing first layer 51 is
used, on the other hand, the docunent nunber 52 is increnented by one to
create a new docunent pointer 52. Since the operation after the above
operation is the same for the above two cases, 25 explanation wll be nade
in connection with the operation of creating the new history information
file 46. After setting the docunent nulBer 52, the - 34 file creation
application program stores the value of the acquired docunent IDin the
address at whheh trhesdethpentorbqesisnert 56 es Stdred, Imbilehsi s used as the
docunent I D 54 of the second layer 54. 5 Next, the filling person gives
check marks €eNhREtfiobr ebemecaBf Jturweshtiss Wrtedl et ¥7¢ st Jedge¢ col um
23 using the first electronic pen 3 for the first entry. At_this tinme,

posi ti onal i Afor RRt PERNEEIHYe SHecleGFimt SSTORECHR IPant 058 ar e
created by 10 th llectronic pen 3. When another |ocation to be filled by
the el ectronPBd ﬂ%ﬁ'igkﬁr X”%%é%ﬁﬁﬁﬂﬁ@%%ﬁ%giﬁiﬁl? CEBREHa ot her

entry colum_24_or 25. After, check .marks e give o all the entry areas,
a check rrér ktlostglievéﬁct%dt i e co(isgcreﬁ%3 %64t) Th]T]}l%S po&t i onal

g . f | i 3 :
| ntormati on égus%ry%%a%i‘lf%%om% P QN G, pgﬁte . geaun] ale ort%‘re

passed to the analyzer e e"creation cation program o he

analyzer 4 spotes ib shizdbhie dddiess ubssaenicd o die, dagurrent 1D 55 of

the second | ayer 54 as a val ue 20 corresponding to t nunber of the

el ectronic pens 3 as the @nkhy RERMNMWHRELREy RWAREH s 1 PIegE@m stores
the value of the pen ID of the electronic pen 3 acquirable together with

the positionalletmfreniat ben i3n anke cpersaquen iaddress ahdiwpeird D 57a, and
creates a 25 pen ID entry colum pointer to be |ater stored with use of the
start addfessaotithe ouihi,r dhleayee G0 wie & quepitest .tHet arpedl icat hen st art
addresses of the third - 35 layer 60 specified in the above entry

col utms 23 t do2Bmané Bosif tehe selvdeicpal rtcs t9%a,ergB8ly, IbgGhenfyysttol um

range 6la. For an
and second electronic pen 3, fills in the application

document 2 in the order of at least one of the entry
columns 23 to 25 and the transmission column 26. Of

15 the operations carried by the document filling system 1
in response to the entry of the third electronic pen 3,
the judging operation of the entry sequence (Step S10)
includes also the judgment of the entry sequence of the
third electronic pen 3. More specifically, when the

20 confirmation of the finished-entry flag 62a of the
first electronic pen 3 and the confirmation of the
finished-entry flag 62b of the second electronic pen 3
are carried out and when the two finished-entry flags
62a and 62b are both set, that is, when all entries can

25 Dbe regarded as already filled in by the previous
authorized users, the system sets a finished-entry flag
of the third electronic pen 3 (Step S11) and passes the

positional information to the transaction processor 6



5 entry columm range 6la, an area flag 62a is secured. operation for each
the tional information about 95d, etc., formng the area subsequent to the
for the finished-entry The registering operation of the application
docunent 2 by the first electronic pen 3, that is, the creating operation
of the history information file 46 10 has now been conpleted. The simlar
operation wll be done using the secend4electronic pen 3. The filling
person gives a check mark to the docunment ID box 22 using the second

el ectroni ¢ peft@rafd 4)hen Mpared ickrec kvieit kat t beasie @@@rogoﬂﬁ%rs of the 15
entry area of the entry colum 24. At this tinme, positional information
about check pdindediegegntabb, floars vk o df 4R pbs seRlt f 3o Y®er eFe@troni c pen
3 to the analyzer 4. The file creation_application programof the 20

anal yzer 4 i SYS&REhtig @Sy dhfe Wik iRf énte yE3eh dunbein Bl bt iR tetB8cond

| ayer 54 by one, .and stores the pen ID value of the second electronic pen 3
at the addre?&sél?@&du”érﬂr"ta&:‘t% et QV%%%erbof%T%?s 5%% 3Rt he

first elect [ ' |y . ted t.he 2 |D 57b. At th
s, theoti B cr oath SK g BT LR ThP b GUrien d0tfuid st HeP S ERB% subsequent
to the finished entry flag 623 of, the fiJ Séireéte%{é’“'ecc&r?é‘ 3 previously
created and stores the acqui red address 1n - t%]e pen ID entry colum

poi nter 58b. kel I Be B ogr amstaras dhe pasldd onal o i rgmtion of the

;
entry area such as t heck points 96a to 96d in the stored address and

secures a storage areaforHNe AdJughednh e flathd2bcgdmlarly to the
above. Finally, the user gives check nmarks to the docunent |ID box 22, the

four cornersagbitike tartn Yodiererf 2 hes tdunsl &dd Yusioddgnth 25 gk t he

transm ssion colum 26, using the third electronic pen 3 for the 10 third
entry. Thougheiche csdre peper &, s agpdriee: ahoveyf tites fadel ¢reat 4 onre
application programstores the pen ID and positional infornmation about
check poi nt sad7acoopdedeat, prigdget ermagted poditdrormsct n thiecesser €he val ue
to be stored in the entry pen nunber 56 is 15 increnented by one. After all
t he data i npRErEPErst ithes apcerioms araratimn werthqamrktetientile
creation application programof the end of creation of the history

i nformati on FPCEMES tacc S RF N LRARRTES by When a single

application document 2 is created using a plurality of

15 electronic pens 3, such a document filling system 1 can
judge the entry locations by the electronic pens 3 or
the entry sequence of the pens. Accordingly, the
system can reduce document filling errors. And if the
entry location or entry sequence was wrong or when an

20 unauthorized person filled in the document, then the
system can inform the filling person of the wrong entry
authority through the electronic pen 3, whereby the
system can immediately find a wrong filling.
(Second Embodiment)

25 Explanation will be made in detail as to a
second embodiment of the present invention, by
referring to the accompanying drawings. In this

connection, constituent elements of the second



20 a view prepared by the file creation application program At this tine,
the file creation application program sequentially acquires the addresses
of the finished-entry flag 62 created in the third | ayer 60 and
sequentially stores the addresses in the entry 25 colum pointers of the
entry sequence area 59 of the second |layer 54. Since the system can

regi ster the electronic pens 3, set and5register the entry columms 22 to
25, - 37 and set various entry sequences in this manner, the system can
easi |y creat embleslimesttohaviimforite isomd ifunaslong cv? dilmgss, of hehati | i zati on
of the docunent filling system1 can be pronoted. In particular, when 5 the
number of usédréite MO iagEnS P idaefl%i:rf%jg%&f Wensate FhDesnet entry
colums 22 to 25 in the application document 2 is |large, the system can
advant ageous PyTME&SiLSy O SR Ufe ANS1GTRL AN oYt HRATSF T el 36oBYRREGhen t he

entry sequence is based on conplicated rules. 10 In this connection, it is
ggt ?I }[A/ﬁyshre?ui red ]Eodrﬁe?!d@%?tf di&]lfdlgt h%YSr%%gjth%eth%y%’?%S%?E 54 and
0 e _history .information file at__conti guaus_addresses_in the
menory. Far t ﬁgﬁ é\r}lgﬁl%v\ﬁgn S S d ébrx curs_eeato_eé %’fge)n M5t O Jr%?%i’?r%ti on file
46 using the ;15 appli cation Jochment E%LL%.' ts1s (desifabl g 1hat, the file
creation application program create such a Vvi eéw as own |nrﬁ|g. 8 or a

vi ew showi ng gLgratiuel uiee sl die isst ol d Nl Bl oA d 4 480 & an odel

form and after the user confirne e/she termnate the creating 20

operation of sRe+hic$ls0rRs IaNRIHE 11N dd |8 ALl 11, Bbodi 9804 ) 2 bt ai | ed

explanation will be nmade as to a fourth enbodi nent of the present
invention, bynheefepring k@ & r8CCETRMY idig: ©f avd Ngsns | 286 14 225 an

connections, constituent elenents having the sane functions as those in the
first, seéooneland riohiircd pembadinfents taren derlotned 1Y ddmaislareof ef er ence
nunmeral s or synbols, and explanation thereof is omtted. - 38
confirming the entry authority and entry sequence of
the electronic pen 3 is provided. 1In the electronic
pen confirmation column 72, check boxes 72a, 72b and
72c corresponding in number to the number of electronic
15 pens 3 for entry of the document are arranged in the
entry osequence, and 'l', '2', '3' and so on are
visually represented in the respective electronic pen
confirmation columns 72a, 72b and 72c.
Now explanation will be made as to the
20 operation of the document filling system 1 when the
application document 71 having the electronic pen
confirmation column 72 is used.
The document filling system 1, prior to
operation based on the flowchart of Fig. 5, can first
25 confirm the electronic pen 3 through the operation of a
flowchart of Fig. 7. The confirming operation starts

in Step $21 with acquiring a pen ID of the electronic

pen 3 and a document ID of the application document 71.



The present enbodinent is directed to the operation of the system when a
single electronic pen 3 is used by a plurality of persons. The history
information file 46 possessed by the analyzer 4 shown 5 in Fig. 3 is
featured by including an electronic pen information file 48 for linking the
users to the electronic pens 3 and a docunent information file 49 for
defining user or users for each docurent and the entry authority thereof.
10 The electronic pen information file 48 has such a | ayered structure as
shown, e.g.,Tha Feg. ID0isTedthinsd legyelateClt chde att@ldad o ¢ pen nunber
102 for defining the nunber of electronic pens 3 to be used for entry of a
speci fi ¢ docpaentiandlpénipeimatdos Wh@M 5 horisstitorfiing g hHier dilte an addr ess

i ndicative of the |eading position of a group of pieces of data for

det ai | ed def dﬁpﬂm@ﬁtolet%@Xr égpéat ilve eI @YeSH PSB! The pen pointer
103 is created hy a nunber corresponding to the nunmber of the electronic
pens 3 20 defPREATBPLERE &P Foridc Widh FubEc Rk Wodbhd1ayer 104

tarts f d tored in, th i nt 03, and further h
FiTTing prSoNerhf ORagt PoR 206 RGP BED: Stbr i v Oh MAort HHOUL Speci fi c

filling pers such as th f I e t.he el ni c pen
3 havi ng thegggngﬁﬁp%ﬁﬁéﬁ%t %q{gIcé%@tﬁgﬁll%g%%&n%qiu@u?e%%lyé}la aplcﬁr(rf\éa{]?ty of
persons, a p |t i f  the fill] n information 106 are
arranged. J-ngég’ %‘%eggggﬁﬁrrlgﬁt%ei%nfttgr G\r%ltal gr?a;l?{l%qagﬂhas a second |l ayer 110

different fromthe histqryicnfepmation 4L 46 HFediifed 1@nd has such a
| ayered structure as shown in, e.g., Fig. 11. Mre specifically, the second

|l ayer 5 110 hasudeHecunent, | PhaS sgtarited iwWnt cunrdd esorstifedd 1 4 he
docunent pointer 53 of the first layer 51 and a filling person nunber 111
for defi nongofhehsuabeumehtf iTlD.i ngheerspens fiti sucibearaaippl icAttiton docunent
2 as shown in Fig. 2. The filling person information 112 10 and an entry
col um poi nt eppli8aaienadoanged tr €sgectdaveliyg oy ud mynsera worirespdmedi ng to a
value stored in the filling person nunmber |11. Information for specifying
the filling pépsenyi $nfpamediion tfthdef 49 i(mgfser don Higf-ordation th®, and an
address of the 15 entry colum range 61 of the third layer 60 is stored in
the entry coRGAHIpBANEEFUTE3tadla pointer. The operation of the document
filling systemincludin uch electronic pen informatign file 48 wll be
expl ai ned by referri nglga%ﬁﬂ? %g3|1i J. eS.SYISrcife’Eb JtW‘PF Sc&’fnetg‘tei c?ﬁ“f%ﬁgbq’ anati on
about thﬁéoperati o§§ s'hrg'tlh%r to in.the first enbadinent 4s omtted, and

expl anat iron BePrMSne“t B8TSEF o Tt RS écaeureel C&ﬁéjrnacl on of” the parnesent
enbodi nent .

entry authority over the application document 71. When
the pen ID of the electronic pen 3 is present in the
value stored in the pen ID 57 arranged as associated
with the document ID 54 in the history information file
20 46, the system determines that the electronic pen 3 is
'authorized' and proceeds to Step S24. When the pen ID
is not present in the value of the pen ID 57, on the
other hand, the system judges that the electronic pen 3
is 'not authorized or unauthorized' and proceeds to
25 Step $25. In Step S25, the analyzer 4 transmits
disable information to the electronic pen 3. In
subsequent Step S26, the electronic pen 3 operates the

notification means 37 to inform the user of having no



First, the systemcreates positional 25 information about the docunment ID
box 22 in the step S1 and specifies the docunent in the step S2, after

whi ch the system judges the entry authority in the step S3. The word "entry
authority' as used therein neans the - 40 operation through which the

j udgi ng nmeans 62 judges whether or not the filling person has an entry
authority over the docunent. More speckfi€ally, the system searches the

el ectronic pen information file 48 5 of Fig. 10 for the pen ID 105 of the
second | ayer £104 ihgomuttherpéry .l D val ue acquired fromthe el ectronic pen 3,
and acquires the filling person information 106 stored as associated with
the pen I D 105. Furthedn SiiepsySidemtdearsoidsnf gruddss darurgsitry nf or mati on
file 49 10 fromthe pen ID value and the docunent |D value, and acquires
the filling PEAYEACENPSr fREI 6RSELZ OB G Mesetond NeaykIdd I And the system
conpares the filling person information 106 with the filling person

i nformation 2P2raga@nwRéN thien Gt Ya Té6idfc iide ide TG 1Rdte bt ween, the system
judges that the filling person is 'authorized' . en failing to find a

coi nci dence TREFPELERERC GRSt RETShSS WENES S é’rﬁajqftf’gesfqm t he

filli IS ‘wnot hori.zed' d ds ta .St A4 . S5t

nfor mt he por¥S GF RG SHEr 35 Al ROV Y keh T (19 135S e Son has t he

entry aut hor i,y aad L4e ety %oSequenca S GO agl (ep )., he anal yzer 4
I'n

stores in Step e ‘posi tional information creat ep S7 and goes to
Step 39 to Zéllee‘é%nfiéﬁp%ﬂt RY jRO%It QN gy FBP B e d-hefd |11 ng person

is specified in afilling person information 11la of the second | ayer 110

of the documeptriNfenent ieR kijse o9 exlhe ncdd@inkg feARH LR drff8f setpgy the -
41 entry colum range 6la of an address acquired in the filling person

informatiion $23ac@ndhgpudgestwhatiitebedr NGO it S eeniiy Y HOS ittt iSn&or r ect .
And after the judging neans judges the entry sequence of the filling 5
person in Stept8%0, Woerhrohegeestiem Step cShI iwirerthatheeHd |diimighmet-son fir st
sets the finished-entry flag 62a. Finally, the system passes the positional
i nfformati on eotrliefdant €BEngsneans 3het Husioieonimeamiangd o topariataon.

that the entry sequence is 'correct'. In the case of
the electronic pen 3 for use in the third-time entry,
15 when system can confirm that the 62a of the first
electronic pen 3 and the finished-entry flag 62b of the
second electronic pen 3 are both set, the judging means
determines that the entry sequence is 'correct'.
Meanwhile, when the system confirms the setting of the
20 Jjudging means 62 and determines that the entry sequence
is 'wrong', the system proceeds to Steps S25 and $26 to
inform the user of the wrong entry sequence.
And if the system judges that the entry
sequence is 'correct', then the system terminates its
25 operation.
Through such a processing flow, the system
can confirm, before the user fills in the entry columns

23 to 25 of the application document 71 with specific



10 In the presence of a second filling person, simlar operations are

repeated for the application docunent 2 already filled by the first filling
person. In this case, the judging operation (Step S3) of the entry
authority is carried out with use of the filling 15 person information 106
of the electronic pen information file 48 acquired based on the pen ID
value of the electronic pen 3 for use »8 t+he second filling person and the
filling person information 112b and entry colum pointer 113b of the

docunent i nf oefrgeiren Zaft [tde4®letHe gnidyine chdrag i ovs (Stepy S10) of the
entry sequence is carried out by referring to the finishedentry flag 62a of
the first fiPMthgrpérsand Thatsdihe mytoperdumnqsted Bie) of the
finished-entry flag is carried out. by storing a value in the finished-entry
25 flag 62b BPPLAESFICHNERCURIGr et iih FANEAS. FiMIferSu@ven when the
third and subseguent filling ersonslggﬁﬁfresent éflnllar operations to the

above are rep@AtédMapen & Spl i thyt IQQQﬂfﬁ) Pord'&reate a - 42

i ngl li cati t 2 usi th | ect ' 3 h ad t
filling Syst BRPC2H 1ad68 THEToCd: IS Hon NI CH THe rESHECE ve 1111 ng.

persons are i LI or.the r e : es tive filling 5
persons. The%gfffg?lee,r’aw gr(r}uﬁg%;h éq%ler%lr#g%g:r rogl; f'E:E';frzﬁ"r(bee recglucaesd.g%d\l‘?rget he
filling | ocat.ico r tr e i [ i 1y n is not
Ut hor [ zed, Phon ehd ey e oAy SR e 4 1155 e T % PE SR g

| ocation or egtgy880YeNee .l RiRGh Hhe Lleet romie HY pen:. 3¢ whet eby the
filling person can quickly find the filling error. Even in the case of
creating theeekeerb@nicC pReN dofranaldiom fddiemdd 7and deainentpd Aok mat i on
file 49, the systemcan easily create the files using the 15 definition

vi ew (seeOFi gan8)iand ltliye cdeffiinint ithve papeon s Eigey adillned he third

enbodi nent. In order to link the filling person to the pen IDin the
el ectroni ¢ peheirefion mehiegrebfyi leat4g, wiorkiss ceeqlier edhaad tpnovddieraredi | | i ng
person information colum and to fill in such a 20 colum with the filling

person information usiA§ hé selconmnesitil®mers 13 Jo NS HkEFns THe B esent
invention is not the above specific enbodi nents and can wi dely. 25 For
exanmpl e, t heC@&ELRENCUDVNERN SFCSSISEH Ye HlathT I8 IRy B Libiiedhsito a

sLigle colummLa,coch gL 1S 99 decumnly 2800 T AN RIS oy

15 are substantially the same as those explained in the
first embodiment in connection with Fig. 6, explanation
thereof is omitted. 1In this case, the operations (from
Step S1 to Step S3) until the authorized electronic pen
3 is judged as well as the judging operation (Step S$S10)

20 of the entry sequence can also be omitted. Further,
when the document ID box 22 is filled in with a check
mark, the pen ID is also transmitted. Thus the system
also can judge the entry sequence with the document ID
box 22 alone without providing the electronic pen

25 confirmation column 72. In this case, a plurality of
check marks or the like are overwritten in the document
ID box 22. Although it becomes difficult for another

user to visually confirm the person who already filled



~lication the case of the - 43 application docunent 71, the docunent can
be specified while elimnating the need for again giving a check mark to

t he docunent I D box 22 after the electronic pen confirmation colum 72 is
checked. 5 The notification nmeans 37 of the electronic pen 3 is designed to
include a liquid crystal display unit, whereby the presence or absence of
an entry authority or wong o~r correcf9entry sequence can be separately
informed by a character display 10 presentation. Since a detailed error
reason can beénvivdigal [opmpFrsdred. th thre d43e ivf Pee soresemec oL Ehg person
can quickly take a necessary neasure for it. As another formof the

noti fi cati onChE&REOREC ®aFe AN Figma thfwt rENgihe’ 4s efhdys haeli agnt he
appear ance shape of 15 the electronic pen 3, e.g., by projecting a notch
bui It in thel&d8&t t6§i ETperY FaBPIRE enpl oyed. O the system may be
arranged sc that the electronic pen 3 has no notification neans 37 and an
error is traﬁgﬁPFpe@ ®HM538Yt)abl e i nformation terminal or a conputer

apparatus .20 to informthe user of the error .i.n the formof sound or
character? thus enabl | ﬁg@éﬁcfzeérﬁ?o W e ectS I tH YR 3P egoi ng

enbodi ments. Eynther,  Sten P Jj{tﬁlgggfg%erg%%eatgoorwé %@Ceoﬁ%@irggsi tion) and

Step S10 (juabing operation of sequence) In may be
executed in gdlfikeisent of Q?qi-s R e e, {hesystamdiisi zes the
i 10), the - 44

filling person in rmation (refer to Fig. , _ system nay
speci fy the hizhlingg tRRr $Qmd Rt N Ly kv S aheot i add om@r the like
at the tine of starting using a pen, store the information in the filling

person infor gatioed tbodantnitse drie fndidgmntt e ofany esefeleEe absence of
an entry authority or entry sequence. As has been explained in the

f or egoi ng0 i huaecarndanee swinddo lid)e frceskitia i e rd iy nevissh Whiesr @o flocunent
is created manual ly using a plurality of
is omitted.

The present embodiment is directed to an
arrangement for simply creating the history information
file 46 and operations involved thereby. 1In this

15 example, the creation of the history information file
46 is assumed tc also include the attachment of new
information to the history information file 46 already
created.

The creation of the history information file

20 46 is carried out by a file creation application
program which enters necessary data in the analyzer 4
shown in Fig. 3 and develops and activates the data in
the processor 43. The file creation application
program is made up of a means for identifying the type

25 of the data such as document ID or pen ID and a means
for storing the identified data in the memory and

forming the history information file 46 having a

layered structure.



10 el ectronic pens, the system can process the docunent in the form of

el ectronic data and thus increase a processing speed and i nprove a
processi ng accuracy. It should be further understood by those skilled in
the art that although the foregoing 15 description has been made on
enbodi nents of the invention, the invention is not Ilimted thereto and
various changes and nodifications may Be Aaade w t hout departing fromthe

spirit of the invention and the scope of the appended cl ai ns. - 45 WHAT
IS CLAIMED IS: 1. A doéumemins idid mpEyst emf antazgung i et nforlpat i on
manual ly filled by a filling person in an entry colum of a docunent using

an el ect r oni &Seeh tas opesitsl ol Hirftorammt i imadi ken i Vel of4@ wbklisbef a tip
of the electronic pen created based on a dot pattern, and for processing
the filled i sFeledniesh ias tdicedtaldmel ikt a, sai d document having a paper
sheet and the dot pattern forned thereon and having the entry colum on the
paper sheet, said syst&mfESnpriidng LoHfuft RFTP Hedhs F of I9eredrai ng
data transfer to_or fromsaid el ectronic pen;_a historg inforpation file

t

for definiPng EReLéVeSCrSRe foen ar%le?glt&_r?fbrﬂﬁ el Wt t§RoVetS t ey docunent
"Gent 1 cat | dr ORIt ariify O ddcurant R FEroT i HeE IR ng
between the dogument |D.of 33,4 docunent. acaul red 41y O%L}?@elsfﬂ &JeeeCt roni ¢
pen and/or a pen I% o] sai&'gﬁeéironlc pen and 1 nf'ormati on régis ered in

said history roat i fd le; { i ron to inform
sai d el ect rO%O%h%g;mog%gojﬂuggeﬁ@séﬁr%yg g%ﬁ?adg%é rrq{eizzgr11{5@-‘f . The

document filliihFg axstiem &3 13etd 0 dikd@did paheh @ik At SNiky €91 umm
capable of filling by - 46 said electronic pen and the entry sequence

t hereof ame deflr redikakriaigd terc huw@earmet JiR@vbiid said pach wdectronic
pen in said history information file, and said judgi ng neans acquires said

posi tional i nkednihi ahe Helemrent saiethdhisstarBimfardreddontdt |l e, and judges
the fillable entry colum and the filled entry sequence.
entering information relating to the registered
electronic pens 3, a registration button 85 for
instructing to create the history information file 46
15 on the basis of the entered data, and Cancel button 86
the data.
Arranged in the areas 84a, 84b and 84c to be
set for each of the electronic pens 3 are pen ID
registration columns 87 for registering the pen ID's of
20 the electronic pens 3, entry sequence columns 88 for
managing the entry segquence among the users based on
the pen ID's when a plurality of the users fill in the
document using a plurality of electronic pens 3, as
well as entry range setting columns 89 for registering
25 entry columns (such as the entry columns 23 to 25 in
Fig. 2) capable of being filled in using the electronic

pens 3 as areas. When it is necessary to set a

plurality of entry boxes, the entry range setting



3. The docunent filling systemas set forth in claim1, wherein said
history information file has a file structure in which said pen IDis
| inked to information for specifying said filling person to register a
plurality of filling persons for said electronic pen. 4. The docunent
filling systemas set forth in claim2, wherein said history information
file has a file structure in which saig8lpen IDis linked to information for
specifying said filling person to register a plurality of filling persons
for said el ecodaminc 8fen.s Brramoscdects enirl penl floy @t que Yumgs | afidr blaei on
filled in an entry colum of an application docunent as positional
i nformati on kAdi¢aonverofied etdeys aff tda iqploimn hes edaier ¥emhi @upenseneat ed
based on a dot pattern, said docunent having a paper sheet and the dot
pattern form8 LRee&Esn CrwhelEits® aitd Fonmlic /1B Hearts et a3 ts a pen ID
for specifying said electronic pen _and information for specjfying said
docunent to FOYGY randg7 Seldt e Vot h 45 1§ ¢ 1RA s%‘ﬁacja?l fill in said
docunent uysing said electronic pen, and said el ectronic pen includes neans
for informi n@g‘§5|ed‘s1e|dl ¥ngTFer $OF 6F 564 cﬁ%cﬁ%ﬁ %"L%Lﬁ?e iTPYFe form of
appealing to at |least one _of visual, audihle and tquch sense of the filling
person when 8‘8?’8““85%% P&t i°6n e r?sl,'mfraié1 ia\?leosunsncdi dq?lrhg:g%% TR Y6, An
clectron cal LR R6E°Skg, ARt Uedishd LA ACUE e [dd | D svgl gm for
acquiring informtion nman allygfell e aftilling person in an entry
col um of a dacuEent  ushing AR e, eCON e EB As R51ddOnale i pLgmtion
indicative of a locus of a’tip of the electronic pen created based on a dot
pattern, andubQhrRik0e§ssi ke rirkeddrldiedy iadarmti on as electronic data in an
anal yzer, said docunent having a paper sheet and the dot pattern forned
t hereon aond havi ng the I@nthy sC@onieayide ipapey Sheetposdise nc@ plurality
of said entry colums are provided, and said paper has a confirmation
colum to bepchetketiet ditlrarsmatt imnpen dwD &ppln ed dapesai shedectaoing pen to
said analyzer to confirman entry authority and an entry sequence t hereof
when the fil ki pgepetssnihield slatn patt Hegastf come bftidreant rgntet upis. 7. An
el ectronically processi n% paper for defining information to be used for
el ectroni ¢ pFeEEESiEng2irn b8 dEdund®t a9 18 ¢yt s Glecgirriageens
i nformation nual ly filled by a filli person in an,__- 48  entry colum
of  docunent. uSPHg LR YR S0 TN e (5 OE A G | H TR | T oot | ve

of  t)he el ectraonic r.eat ed b.asted or\ia do%).a]géatter n,

a

f I f [
gndaf o?CESOggégF%é%Pﬁg fjial Ped S (FSATR P%lﬂe as e1%ect roni ¢ dara

aln

anal yzer, saig doGymept shaving a_r.nﬁﬁﬁ%rceshﬁettl‘?éqq%é &0l PAtLgr ngd or med

thereon and having the entry col'u ~on the paper sheet, said paper
i ncluding: apngNthyiceql Wi tlor saCAWIIMG & HesH®IYidD oL sReci § yasal d

dccunent having said entry colum; an entry colum for acquiring a pen ID
of an el ectrenoenpen fFakg.fi2l llisngdovisRidl dauiysdr, at e rde<otalme f or
specifying an area to be filled by said electronic pen; and an entry col um
for acquiringoaprentide segoemgent ID box 22 in order that the
20 document filling system can recognize that the document
is a document for creation of the history information
file 46.
It is also possible to acquire data for
forming the history information file 46 using the same
25 documents as documents to be actually filled and the
electronic pen 3. In other words, when the user fills

in the document ID box 22 of the application document 2

shown in Fig. 9 with a check mark using the electronic



. Aa. As& Asu_. Asu&r . Aur. A'r. A u& . As_.As_. As99. As&lL. As& . As& . Asu& . A &L. As&
CAOL A& . TAsr. Aa9L. AL&L. A99. A" U&L. Au& A. A& .A&.As& .A . A9L. Asu9L. As
AL& AL& As~.As_.Asr.As&r .Asa_.Au& .Asr.Au& .Asu_.A R A .A& .Au_.A9U, ./5b
-#O Pwé6
}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]cRa]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]cRa! c-6}2 -
6CIrF )]} xsnid_Z]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
a] ca] ca] ca] capeaPeapcdpesealc e djsc alccairgGminiegteg s, when check
I $" R ###Cc 3553 %%XSI’II d_Z] ca] ca}(ga] cal ca] cg?] ca] cal ca] ca] ca] ca] cal ca] ca] ca] caj
ca] ca] ca] ca] Bay&4] daledcRpcaFcalidal é&] c &) c &rEa | PNEBE LaMTILH+, | | -[-\-
. ] - k.0/0223355<5h56} xsni d_Z] ca] ca] ca] ca] cg] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal ca

] ca] ca] ca] caFeaN€aPcaf c&lEaFedfrdalral Eac &1 °c & £ cal GFUREIISARS2S : ;

Z: << > >>>@oNABZC d Z
] ca] ca] ca] caFéH] B§] éBFEé]f&%% )é]%g'&% ca 3} g% C?dgg%;&% oo cﬁln{ 2 Ca}:lgg]GF?
al;

JOKZLLLL MVMMVKRRRL ERBCEBBEIH LS 817 (?5] 85‘]1:53’] R Ea a1 cal R ca] ca] ca] ca

1I'jCfil']U(L:J;i(]( E? ]Zggli\gfﬁg}j] ?L%ah§g}3%a]t xs n| %]r%a l%a]p%a ?Z]tgog]bca] ggﬁc‘é}( ] ca] ca] ca
] ca] ca] ca] cahgel%c%galegéhc@h%aflyccleaalea%calt%@ RlGRcAcAcAs2! | oaaabD

bEbGbbbbb$c, c-¢
d/ deddddde<eé4§etgazhea}aea] cahed] sal-eahealsaler] %a]tqu : ﬁrﬁh@kﬁﬂgﬁma}
alg al m

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal <eCeeeFf Kg

m_nknmmmmmnnpepppe} xsnhd LBl eal-eakgaleal epladlealica) erljckalsa] ¢al cal ca] ca] cal
ca] cal ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]calca]ca]ca]calgrrrsVvttt8u9uvvvvxyzzi {k

{{{} =} ~-M\PQ-¥xanhidXEcakcahcea]lealedalicalldy] pajoca]sca]ealpealexa] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Dw, ] Jj 8n.

}xsni d_Z] ] cal(defc¢altapoapeakca] cajrcdedandalge dndajretcajrc a]ac deca] ca) ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ci%tca] cal ca!

NDKA' 3Vkf } xsaldczypeafFea cfap@a]cca]scal] day ctal]eca]ocial]ﬂk%]tcafjléd]lébq ca] ca] ca] cal ca

] ca] ca] ca] ca] ca%ca] ca}‘lca ca] ca] ca calcal) H M\Dgr } xsni d _Z] ] ca] ca] ca] ca

] ca] ca] ca] ca]sbfa E&Lca gaPesPeEsrca (‘?a 6’&‘] &H) clzi’] C"é’] SR S e dtd]a) cal ca
Lol bal Cal o] BaFEared) 8%8%&&&%’8] SR S 2"3% T B0 S kel d 2
L) calcal 53] capealoabonkidl B ad od) Ak Ak Hatin) el Al ol ol ¢
] ga] ca] ca] Cabﬁ@k?""k%@hﬁlﬁkc%hﬁakﬁ%]r%a]s%@ﬂu%%ﬁc%a]t@]siﬁ&@fac]r@]acﬁe]a%a] ca] ca] ca
gu*10r"j qg} xsi deZkl cakgabgaleal Ml@ag@i} cahnacalcalsalaaleal cal ca] c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca 109 () - 10%& () -
10%g9& () - MGYg&eb)re 8hQY9&'stlrl0%g& olimadSloln flle 46 with use of

l@-"!10%R& ()-z!DL-"110%& ()-zl +10%& ()-!'Df " 110%r& ()- @ " !'10%&k ()-
10%& () - #s@chl@%&ap})lybal(i%ﬂeﬁ@&'u@)en)ﬂ &L0%E (Showi0gm Oy dl-0cp, the
=10%9& ()-L- 110%& () - z#w
20 document ID box 22 becomes an entry column for
acquiring the document ID, the entry columns 23 to 25
become entry columns for specifying areas to be filled
by the electronic pen, and the electronic pen
confirmation column 72 becomes an entry column for
25 acguiring the pen ID and the entry sequence.
Explanation will now be made as to operations

after data is entered until such a history information

file 46 as shown in Fig. 4 is created, in connection



zZ WW3_@Nss!10% . & ()-!Nss! 10%&' ()-!Dss! 10%&' ()-!Nss!10%q& ()-!;y@
10%' ()-!'; y@10%&' ()-z { | } QuHA!lsflI0% ()-@@f!10% ()-@ 10% ()-y!z
10%-F& ()-yY10%& ()- 10.. 10.. 10..17}"<uS4!'INs)s!10%&' ()-f' 109%& ()-! &f
P109%&R' ()- '@f 110%{& ()- f1l0% ()- 109% ()-7>rPlg 10%& ()-y'g
109%A(A(& () -yl &10%& ()- 10 10 10!Ns)s!10%& ()-!'@®)s!10% i & ()-c
6| wX6r P1! | s+S - 33 -
10%&'()-y)NﬂO%&'()-!ISY"310%&n()-NIISY"310%&'()-NIDsy!lo%&f()-!hBy!lO%&f()-
| 6@\BAE:/ 101itD: tbeRappl8cad®n( JJoBZIGYE (2 o4 FIMR (9 -Bs10WR () -y
1109%&' ()-BClrxY:/ 10 S10%& ()- 10%& ()-
example.
As a preparation stage, first, a application
document 2 and electronic pens 3 (three in this
5 example) to be used to fill in the application document
2 are prepared, and the aforementioned file creation
application program is activated.
Under this condition, a check mark is given
in the document ID box 22 using any of the electronic
10 pens. Positional information relating to the document
ID box 22 is created by the electronic pen 3 and
transmitted to the analyzer 4. Since the document ID
can be specified on the basis of the positional
information, the file creation application program
15 creates a new first layer 51 or attaches new data to
the existing first layer 51. When a first layer 51 is
newly created, 'l' is stored in the document number 52,
and the address of a location where the document ID is
to be stored in the later processing is stored in the
20 document 1 pointer 53a as a pointer. When the existing
first layer 51 is used, on the othexr hand, the document
number 52 is incremented by one to create a new
document pointer 52. Since the operation after the
above operation is the same for the above two cases,
25 explanation will be made in connection with the
operation of creating the new history information file

46.

After setting the document number 52, the
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document 1 pointer 53a as stored, which is used as the
document ID 54 of the second layer 54.
5 Next, the filling person gives check marks to
the four corners of the entry area of the first entry
column 23 using the first electronic pen 3 for the
first entry. At this time, positional information at
the check points 95a, 95b, 95c and 95d are created by
10 the electronic pen 3. When another location to be
filled by the electronic pen 3 is present, check marks
are given even to the other entry column 24 or 25.
After check marks are given to all the entry areas, a
check mark is given to the transmission column 26. The
15 positional information so far created by the electronic
pen 3 and accumulated are passed to the analyzer 4.

The file creation application program of the
analyzer 4 stores 'l' in the address subsequent to the
document ID 55 of the second layer 54 as a value

20 corresponding to the number of the electronic pens 3 as
the entry pen number 56. Further, the program stores
the value of the pen ID of the electronic pen 3
acquirable together with the positional information in
the subsequent address as the pen ID 57a, and creates a

25 pen ID entry column pointer to be later stored with use
of the start address of the third layer 60 as a

pointer.

Stored in the start addresses of the third
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the check points 95a, 95b, 95c¢, 95d, etc., forming the
entry column range 6la. For an area subsequent to the

5 entry column range 6la, an area for the finished-entry
flag 62a is secured.

The registering operation of the application
document 2 by the first electronic pen 3, that is, the
creating operation of the history information file 46

10 has now been completed. The similar operation will be
done using the second electronic pen 3.

The filling person gives a check mark to the
document ID box 22 using the second electronic pen 3
and then gives check marks to the four corners of the

15 entry area of the entry column 24. At this time,
positional information about check points 96a, 96b, 96c
and 96d are passed from the electronic pen 3 to the
analyzer 4.

The file creation application program of the

20 analyzer 4 increments the value of the entry pen number
56 of the second layer 54 by one, and stores the pen ID
value of the second electronic pen 3 at the address
subsequent to the pen ID entry column pointer 58a of
the first electronic pen 3 previously created as the

25 pen ID 57b. At the same time, the file creation
application program acquires the address subsequent to
the finished-entry flag 62a of the first electronic pen

3 previously created and stores the acquired address in
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area such as tThe check points 96a to 96d in the stored

address and secures a storage area for the finished-

5 entry flag 62b similarly to the above.

Finally, the user gives check marks to the
document ID box 22, the four corners of the entry area
of the third entry column 25 and the transmission
column 26, using the third electronic pen 3 for the

10 third entry. Through the same operations as the above,
the file creation application program stores the pen ID
and positional information about check points 97a to
97d at predetermined positions. At this time, the
value to be stored in the entry pen number 56 is

15 incremented by one.

After all the data input operations are
completed, the user instructs the file creation
application program of the end of creation of the
history information file 46 according to a guidance by

20 a view prepared by the file creation application
program. At this time, the file creation application
program sequentially acquires the addresses of the
finished-entry flag 62 created in the third layer 60
and sequentially stores the addresses in the entry

25 column pointers of the entry sequence area 59 of the
second layer 54.

Since the system can register the electronic

pens 3, set and register the entry columns 22 to 25,
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system can easily create the history information file
46. Accordingly, the utilization of the document
filling system 1 can be promoted. In particular, when
5 the number of used electronic pens 3 is large or when
the number of entry columns 22 to 25 in the application
document 2 is large, the system can advantageously
easily create the history information file 46 even when
the entry sequence is based on complicated rules.
10 In this connection, it is not always required
to store data forming the respective layers 51, 54 and
60 of the history information file 46 at contiguous
addresses in the memory. Further, even when the system
creates the history information file 46 using the
15 application document 2, it is desirable that the file
creation application program create such a view as
shown in Fig. 8 or a view showing the structure of the
history information file 46 in a model form, and after
the user confirmed it, he/she terminate the creating
20 operation of the history information file 46.
(Fourth Embodiment)

Detailed explanation will be made as to a
fourth embodiment of the present invention, by
referring to the accompanying drawings. In this

25 connections, constituent elements having the same
functions as those in the first, second and third

embodiments are denoted by the same reference numerals

or symbols, and explanation thereof is omitted.
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information file 48 for linking the users to the
electronic pens 3 and a document information file 49
for defining user or users for each document and the
entry authority thereof.
10 The electronic pen information file 48 has
such a layered structure as shown, e.g., in Fig. 10.
The first layer 1C1l has an electronic pen number 102
for defining the number of electronic pens 3 to be used
for entry of a specific document and pen pointers 103
15 for storing therein an address indicative of the
leading position of a group of pieces of data for
detailed definition of the respective electronic pens
3. The pen pointer 103 is created by a number
corresponding to the number of the electronic pens 3
20 defined by the electronic pen number 102. A second
layer 104 starts from an address stored in the pen
pointer 103, and further has filling person information
106 for registering information about a specific
filling person such as the name of a person who uses
25 the electronic pen 3 having the pen ID. When the
electronic pen 3 is used by a plurality of persons, a
plurality of pieces of the filling person information

106 are arranged.
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5 110 has a document ID 55 started with an address stored

in the document pointer 53 of the first layer 51 and a
filling person number 111 for defining the number of
filling persons ir such an application document 2 as
shown in Fig. 2. The filling person information 112

10 and an entry column pointer 113 are arranged
respectively by a number corresponding to a value
stored in the filling person number 111. Information
for specifying the filling person is stored in the
filling person information 112, and an address of the

15 entry column range 61 of the third layer 60 is stored
in the entry column pointer 113 as a pointer.

The operation of the document filling system

including such an electronic pen information file 48
will be explained by referring mainly to Fig. 5. 1In

20 this connection, explanation about the operations
similar to in the first embodiment is omitted, and
explanation will be focused on the featured operation
of the present embodiment.

First, the system creates positional

25 information about the document ID box 22 in the step S1
and specifies the document in the step S2, after which
the system judges the entry authority in the step S3.

The word 'entry authority' as used therein means the
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authority over the document. More specifically, the
system searches the electronic pen information file 48
5 of Fig. 10 for the pen ID 105 of the second layer 104
from the pen ID value acquired from the electronic pen
3, and acquires the filling person information 106
stored as associated with the pen ID 105. Further, the
system searches for the document information file 49
10 from the pen ID value and the document ID value, and
acquires the filling person information 112 of the
second layer 110. And the system compares the filling
person information 106 with the filling person
information 112, and when finding a coincidence
15 therebetween, the system judges that the filling person
is 'authorized'. When failing to find a coincidence
therebeween, on the other hand, the system judges that
the filling person is 'not authorized' and proceeds to
Steps S4 and S5 to inform the person of no entzry
20 authority.

When the filling person has the entry
authority and the entry sequence is correct (Step S6),
the analyzer 4 stores in Step S8 the positional
information created in Step S7 and goes to Step S9 to

25 Jjudge the entry position. In Step S9, when the filling
person is specified in a filling person information

11la of the second layer 110 of the document

information file 49, the judging means 62 refers to the
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judging means judges the entry sequence of the filling

5 person in Step S10, control goes to Step S11 where the
filling person first sets the finished-entry flag 62a.
Finally, the system passes the positional information
to the switching means 5, thus terminating its
operation.

10 In the presence of a second filling person,
similar operations are repeated for the application
document 2 already filled by the first filling person.
In this case, the judging operation (Step S3) of the
entry authority is carried out with use of the filling

15 person information 106 of the electronic pen
information file 48 acquired based on the pen ID value
of the electronic pen 3 for use of the second filling
person and the filling person information 112b and
entry column pointer 113b of the document information

20 file 49. The Zudging operation (Step S10) of the entry
sequence 1s carried out by referring to the finished-
entry flag 62a of the first filling person. The
setting operation (Step S11) of the finished-entry flag
is carried out by storing a value in the finished-entry

25 flag 62b of the document information file 49. Further,
even when the third and subsequent filling persons are
present, similar operations to the above are repeated.

When a plurality of filling persons create a
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to fill or the entry sequence of the respective filling
5 persons. Therefore, a document filling error can be
reduced. And if the filling location or entry sequence
is wrong or i1f the filling person is not authorized,
then the system can inform the filling person of the
wrong location or entry sequence through the electronic
10 pen 3, whereby the filling person can quickly find the
filling error.

Even in the case of creating the electronic
pen information file 48 and document information file
49, the system can easily create the files using the

15 definition view (see Fig. 8) and the definition paper
(see Fig. 9) as in the third embodiment. In order to
link the filling person to the pen ID in the electronic
pen information file 48, it is required to provide an
filling person information column and to fill in such a

20 column with the filling person information using the
electronic pen 3 for linkage.

The present invention is not restricted to
the above specific embodiments and can be applied
widely.

25 For example, the document ID box 22 and the
transmission column 26 may be combined if necessary

into a single column in each of the application

documents 2 and 71. In particular, in the case of the
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5 The notification means 37 of the electronic
pen 3 is designed to include a liquid crystal display
unit, whereby the presence or absence of an entry
authority or wrong or correct entry sequence can be
separately informed by a character display

10 presentation. Since a detailed error reason can be
visually informed to the filling person, the filling
person can quickly take a necessary measure for it. As
another form of the notification means 37, a means for
informing the user by changing the appearance shape of

15 the electronic pen 3, e.g., by projecting a notch built
in the electronic pen 3 may be employed. Or the system
may be arranged so that the electronic pen 3 has no
notification means 37 and an error is transmitted to a
portable information terminal or a computer apparatus

20 to inform the user of the error in the form of sound or
character, thus enabling realization of effects similar
to the foregoing embodiments.

Further, Step S9 (judging operation of the
entry position) and Step S10 (judging operation of the

25 entry sequence) in Fig. 5 may be executed in a
different order.

Furthermore, when the system utilizes the

filling person information (refer to Fig. 10), the
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starting using a pen, store the information in the
filling person information 106, and use it for judgment
5 of presence or absence of an entry authority or entry
sequence.
As has been explained in the foregoing, in
accordance with the present invention, even when a
document is created manually using a plurality of
10 electronic pens, the system can process the document in
the form of electronic data and thus increase a
processing speed and improve a processing accuracy.
It should be further understood by those
skilled in the art that although the foregoing
15 description has been made on embodiments of the
invention, the invention is not limited thereto and
various changes and modifications may be made without

departing from the spirit of the invention and the

scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A document filling system for acguiring
information manually filled by a filling person in an
entry column of a document using an electronic pen as
positional information indicative of a locus of a tip

of the electronic pen created based on a dot pattern,

and for processing the filled information as electronic

data, said document having a paper sheet and the dot
pattern formed thereon and having the entry column on
the paper sheet,

said system comprising:

communication means for performing data
transfer to or from said electronic pen;

a history information file for defining the
electronic pen having an entry authority over the
document and an entry sequence thereof on the basis of
a document ID for identification of a plurality of
documents;

means for judging matching between the
document ID of said document acquired through said
electronic pen and/or a pen ID of said electronic pen
and information registered in said history information

file; and

means for creating information to inform said

electronic pen of a judged result by said judging
means.
2. The document filling system as set forth in

claim 1, wherein an entry column capable of filling by

10MV7
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said judging means acquires said positional

information, refers to said history information file,

and judges the fillable entry column and the filled

entry sequence.

3. The document filling system as set forth in

claim 1, wherein said history information file has a

file structure in which said pen ID is linked to

information for specifying said filling person to

register a plurality of filling persons for said

electronic pen.

4. The document filling system as set forth in

claim 2, wherein said history information file has a

file structure in which said pen ID is linked to

information for specifying said filling person to

register a plurality of filling persons for said

electronic pen.

5. An electronic pen for acquiring information

filled in an entry column of an application document as

positional information indicative of a locus of a tip

of the electronic pen created based on a dot pattern,

said document having a paper sheet and the dot pattern

formed thereon,

wherein said communication means transmits a

pen ID for specifying said electronic pen and

information for specifying said document to judge
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whether or not a filling person can fill in said
document using said electronic pen, and said electronic
pen includes means for informing said filling person of
sald judged result in the form of appealing to at least
one of visual, audible and touch sense of the filling
person when said communication means receives said
judged result.
6. An electronically processing paper for use in
a document filling system for acquiring information
manually filled by a filling person in an entry column
of a document using an electronic pen as positional
information indicative of a locus of a tip of the
electronic pen created based on a dot pattern, and for
processing the filled information as electronic data in
an analyzer, said document having a paper sheet and the
dot pattern formed thereon and having the entry column
on the paper sheet,

wherein a plurality of said entry columns are
provided, and said paper has a confirmation column to
be checked to transmit a pen ID applied to said
electronic pen to said analyzer to confirm an entry
authority and an entry sequence thereof when the
filling person fills in at least one of the entry
columns.
7. An electronically processing paper for
defining information to be used for electronic
processing in a document filling system for acquiring

information manually filled by a filling person in an
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entry column of a document using an electronic pen as
positional information indicative of a locus of a tip
of the electronic pen created based on a dot pattern,
and for processing the filled information as electronic
data in an analyzer, said document having a paper sheet
and the dot pattern formed thereon and having the entry
column on the paper sheet, said paper including:

an entry column for acquiring a document ID
to specify said dccument having said entry column;

an entry column for acquiring a pen ID of an
electronic pen for filling in said document;

an entry column for specifying an area to be
filled by said electronic pen; and

an ertry column for acquiring an entry

sequence.



