- 1 APPLI CATI ON SYSTEM W TH FUNCTI ON FOR PREVENTI NG MODI FI CATI ON
BACKGROUND OF THE | NVENTI ON The present invention relates to an application
formfilling systemusing a digital pen wth a content nodification
prevention function. 5 In recent years, a growi ng nunber of governnents,
muni ci pal offices and corporations are transformng witten applications
and circulars into digital docunents toifacilitate docunent managenent and
inquiries. One exanple of a technology for real-tinme 10 transform ng of
information hand-witten on an application forminto gi 'Eal data is

W001/ 48590A1 that des@FFBSAT TN AT Bl BNt 4P pg{S r. The digital
paper is paper having its surface fornmed wth % cial printed dot pattern
and printed 15 with a partiCBREVEﬂgéﬂﬁEHPDFEFE§F g. 8). The paper
surface is sectioned with virtual lattices of a predeterm ned size and is
assigned a part of a dot pattern fornmed over a vast area, with dots 82 that
are all ocat eRACKGRUUNIS TR i DHE BIVDRTHEEN virtual lattice 20 |ines, and
shifted uniquely by a predeterm ned distance fromtheir associated

i ntersections so that amhe poseseonn dnveheipapeeleaesbed dentified and

| ocated uniquely. A plurality of these dots, for exanple 6x6 dots, are
checked and a apyilque: tciorbifetm ofii bling, sdewam using a digital pen

with a content modification prevention function.

5 | In recent years, a growing number of
governments, municipal offices and corporations are
transforming written applications and circulars into
digital documents toc facilitate document management and
inquiries. ©One example of a technology for real-time

10 transforming of information hand-written on an
application form into digital data is WO01/485%90A1 that
describes a digitel pen and digital paper.

The digital paper is paper having its surface
formed with a special printed dot pattern and printed

15 with & particular doccument format (Fig. 8). The paper
surface 1s secticned with virtual lattices of a
predetermined size and is assigned a part of a dot
pattern formed over az wvast area, with dots 82 that are
allocated to intersections 81 between virtual lattice

20 lines, and shifted uniquely by a predetermined distance
from their associated intersections so that any
position on the paper can be identified and located
uniguely. A plurality of these dots, for example 6x6
dots, are checked and a unique combination ¢f up, down,

25 left and right deviation values for these 36 dots



- =
25 left and right deviation values for these 36 dots 2 provides information
on an absolute position in the vast planar area. The digital pen conprises
a pen that fixes ink on paper to nake witten characters visible, a canera
for reading a dot pattern on the paper 5 surface, a pressure sensor for
detecting a witing pressure acting on the pen, an inmage processor that
processes data obtained fromthe canerapand the pressure sensor to generate
position informati on made up of coordinate data on |oci of
char act er s- stgakesdef b SERADE Yo obnt @ApapaecYustopage tabnt he pesi tion
information, and a wireless transm ssion device for sending the position
i nformati on tvm«od heraeyi £esa. Wiehe adiigéta{ upen) cbinblrd ses negessamatf i el ds
in an application fromof digital paper using a digital 15 pen, position
i nformation ifSixtet eiatledobgseok ont ¢ heaket wrpateer nhaeadtbyst e sdaier,a in rea
time and the pressure sensor detects witing pressure. The position
information is cdmred for nesdiynana debnsatteed bnomhet bepwicr el ess
transm ssion device after the conpletion 20 of formfilling. The data
received is prucEssed dyprwessanal yeesor haporr debeesinheapwsitiog i nf or mati on
to a docunent format. Then, after undergoing a character recognition
process as nauessIHIe adlelmat@n belteneenananektBggponrecassarenbatThen, in

general tasks a 25 plurality of persons in charge successively adds
processes data obtained from the camera and the

pressure sensor to generate position information made
up of coordinate data on loci of characters-strokes, a
[ 10 memory for temporary storage of the position
information, and a wireless transmission device for
sending the position information to other devices.
When a user (user) fills in necessary fields

in an application from of digital paper using a digital

15 pen, position information is detected based on the dot
pattern read by the camera in real time and the
pressure sensor detects writing pressure. The position
information is stored in memory and transmitted from
the wireless transmissiocon device after the completion

20 of form filling. The data received 1s processed by an
analyzer that relates the position information to a
document format. Then, after undergoing a character
recognition process as necessary, the data beccocmes an
electronic document. Then, in general tasks a

25 plurality of persons in charge successively adds
information to the digital paper, such as examiner's
sign, approval signature and comments, in a procedure

similar to the above by using the digital pen.



information to the digital paper, such as exam ner's sign, approval
signature and comments, in a procedure simlar to the above by using the
digital pen. - 3 - SUMMARY OF THE I NVENTI ON A systemthat permts addition
and correction of information, however, has a problemthat initial
information witten in the digital paper could be 5 changed with il
intention or accidentally by the use ~of the digital pen. A system may be
conceived that wuses additional information on an authorized witer and
digital pen IDinformation for each field to prevent nodification of
information. This fitware 1 measure, however, may not be effective
i n coping mﬁ%%M%%§§I Fiﬂggngpgﬁﬁg&ﬁgcker or inpersonation. To solve the
probl em descri bed above, in the l'ication formf.illing,systemusing a
i gital pen and digital BUBEPTNAERS REARSCRoPCSIThIThG a! il 19 He 18
pattern in thoie.a eas gn Bhe gigital paper t he cont.ent.s of.mhifh one

W shes to pro? ct” 85?% t© no8|F|XSFrona|s pFEﬁ%}e§Tﬁ Forhiti'sH on areas

whose. cont enf $¢9Dgalh Sheg oy BoL el p80aLASE SO IGAtI M ispch as area

positions and srzes, i s defined for each i'on 1n an application

; A > he def i . o Lon appt! 0
ormat 11l ;?I@(g?é?”wﬁﬂel?? HH@QPHERrgﬁ Ig%%lé%rgéelgte\} 'i%rg%‘s’é Ged> 152 to

print the fodi ron prevention fine p a result,
the new fine 8§t£ﬁéndiﬁiﬁgge9ehg A system may be conceived that

uses additional information on an authorized writer and
digital pen ID information for each field to prevent
modification of information. This software

10 countermeasure, however, may not be effective in coping
with an ill-intentioned hacker cor impersonation.

To solve the problem described above, in the
application form filling system using a digital pen and
digital paper has a means for printing a new fine

15 pattern in those areas on the digital paper the
contents of which one wishes to protect against
modification is prepared. Information on areas whose
contents one wishes to protect against modification,
such as area positions and sizes, is defined for each

20 application in an application format file. Based on
the defined information, a printing device is used to
print the modification prevention fine pattern on these
areas. As a result, the new fine pattern 1is added to
the original dot pattern already present on the digital

25 paper.

With the fine pattern added as described

above, the original dot pattern is rendered unreadable



the original dot pattern already present on the digital 25 paper. Wth the
fine pattern added as descri bed above, the original dot pattern is rendered
unreadable - 4 wth the canera in the digital pen. So, the position
information of the pen point cannot be detected and an input error results,
making it theoretically inpossible to convert the pen-witten content into
digital data. 5 This in turn prevents‘a‘b035|ble nodi fi cation of the
initially witten informtion. an input_error occurs after the fine
pattern for tHethodfi GaMER ﬁﬂ%ﬁRﬁHQ%ﬁFW%%;R%%n pFPnt Bde PREAEIPE a
possibility that an attenpt to add or nodify the MW|$ten co tent. 10 may
have been nadénf?ﬁ@P§FSPeo1ﬂi?%|9ﬁ?\ﬂﬂ%?§ Wﬁﬁﬁnbe ?B?CFS k3PFadf may be

stored. Further, the additional fine pattern na n an easi.
G St 5 ngui ShabLBPES! 6T TS FRSUL S SIS S| SRR TS T ECbbhT« CBRCSPiDhS

ti-nodif Q h bj.ect f eat dvant f th
"vent on wi | FObBEATE Shpsae RO S e Go g Hastl SbtFoncaEorhe

enbodi nment the.in entlon t ak in con ctlon th the a anyi ng
r ot nge. BRY BRI BESBREPTIOR T ST SRARNES D 90 LA ShbaE 8ﬁ SVBral |
configuration,of
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occurs after the fine pattern for the modification
prevention has been printed, there is a possibility
that an attempt to add or modify the written content

{ 10 may have been made. Therefore, the time when the input
error took place may be stored. Further, the
additional fine pattern may be given an easily
distinguishable color to facilitate user's visual
recognition ¢f the anti-modificaticn areas.

15 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 QF THE DRAWINGS
20 Fig. 1 shows an overall configuration cf a
digital pen-based application form filling system with
a modification prevention functicon as one embodiment of
the present invention.
Fig. 2 illustrates an example configuration
25 of an application form.
Fig. 3 is a block diagram showing a

configuration ¢f an analyzer.



the present invention. Fig. 2 illustrates an exanple configuration 25 of an
application form Fig. 3 is a block diagramshowing a configuration of an
analyzer. - 5 Fig. 4 shows a configuration of an anti- nodification area
information file. Fig. 5is a flow chart showing a printing process in the
digital pen-based application form5 filling systemw th a nodification
prevention function. Fig. 6 is a flow g¢hart showing an input error tine
storing process in the digital pen-based application formfilling system
with a nodification prevgntidsonHuNRCtd aibn iy i on | 6 agn exanpl-e
application formhaving its anti-nodification area printed with a fine
pattern. Fi gmo8ighews ilvewadiegi tial f qrapeariosorikisie DETAI LED DESCRI PTI ON OF THE
EMBODI MENTS The present invention prints a nodification 15 prevention fine
pattern on the digital pdper % d ealfilzev b dotwinigfarcrbhyifigrmng a
physical area on the digital paper to which information cannot be added or
the content oprohkiesk danndte bd haigedbpamahsamfl idwetidrgicoah pen. 20
Enbodi ments of this invention will be described in detail by referring to
t he acconpéanyifigling system with a modification prevention function.
Fig. & is a flow chart showing an input error

time storing process in the digital pen-based

application form £illing system with a modification

prevention function.

10 Fig. 7 is an example application form having
its anti-modification area printed with a fine pattern.

Fig. 8 shows how digital paper works.

DETAILED DESCRIPTION CF THE EMBODIMENTS
The present invention prints a modification

15 prevention fine pattern on the digital paper to realize
an object of forcibly forming a physical area on the
digital paper to which information cannct be added or
the content of which cannot be changed by means of the
digital pen.

20 Embodiments of this invention will be
described in detail by referring to the accompanying
drawings. Fig. 1 illustrates an overall configuration
cf an application form filling system using a digital
pen. Fig. 2 shows an example configuration of a

25 document used in the application form filling system.

As shown in Fig. 1, the application form

filling system (application system) 1 includes an



drawings. Fig. 1 illustrates an overall configuration of an application

formfilling systemusing a digital pen. Fig. 2 shows an exanple
configuration of a 25 docunment used in the application formfilling system
As shown in Fig. 1, the application form filling system (application

systen) 1 includes an - 6 application form2 that functions as digital
paper printed with a unique dot patterp, _a digital pen 3 for witing
necessary information into the application form 2, an analyzer 4 for

anal yzi ng poséfp%;@ﬂcé?&@ﬁ”@h&ﬁn_ZStﬂ%@erf%h%‘%_i%st he digiiadl pedbSy @ menory
device 42 storing an application format file 46 necessary for analysis and

an anti-nodi ficahten griea bhhanemb el i@ tedh,accoridingt gpdhis Epyention,
defining position information on those areas the contents of which one 10

wi shes to profect;agahnstsadeivt iaFoandtSuRstindtd itore fppl 1EHF 18 | PHrman
out put device 44 for printing an additional fine pattern based on the

positional infosAekhanyabeul trhe aneas  WhesedceantiiesH Siofernishes to protect
agai nst nodifications, and a task processor 15 6 for performng a task
based on the gesukhtel bgnahgsdsgithe aeal Vzera et ket aSk $rocessor 6

may be provided in the same conputer termnal or in tw different conputer

term nal s. Wietothey aneapeparateby fpraatded len 4avnatiddetent feonput er

termnals, they are 20 arranged to enabl e the exchange of data through a
analysis and an anti-modification area informaticn file
47 according to this invention, defining position
information on those areas the contents of which one

10 wishes to protect against addition and substitution of
information, an output device 44 for printing an
additional fine pattern based on the positional
information about the areas whose contents cne wishes
to protect against modifications, and a task processor

15 6 for performing a task based on the result of
analysis. The analyzer 4 and the task processor 6 may
be provided in the same computer terminal or in two
different computer terminals. When they are separately
provided in two different computer terminals, they are

20 arranged to enable the exchange cof data through a
communication network such as Internet and LAN {Local
Area Network).

In the example shown in Fig. 2, the

application form 2 has on its surface a dot pattern 21

25 (only a part of which is shown), a first section 23, a
second section 24 and a third section 25 in which

necessary information is to be entered, and a

confirmation box 26, a check box for permitting the



conmmuni cation network such as Internet and LAN (Local Area Network). In the
exanple shown in Fig. 2, the application form2 has on its surface a dot
pattern 21 25 (only a part of which is shown), a first section 23, a second
section 24 and a third section 25 in which necessary information is to be
entered, and a confirmation box 26, a check box for permtting the - 7
position information on the |ocus of a pgem point stored in the digital pen
3 to be transmtted. G_enerallél,éh di fferent pages or sheets of the same
appl i cation fRe#itean befauramarncan yhicddaus &d By Hr Mg unt seeed
patterns on the different pages. _In an application form 2 having the sane
dot pattern olabhepdygstadnPegpgl itCaforr FADSBF T2 -may e 1ol ded f or
identifying individual sheets. Tge dot pattern 21 printed on this
appl i cation fOthFereRtaPpare 9¥aS8feESwRdl & Got5Fs t R2PR ntt9fch a
huge anount of dots are arran g. wgen ,&he applicati.on I D box 22 is
provi ded, thec%%p??c%?FBWatFEgE X 39€gf1 FF?%&ghﬁk§Wﬁé¥%]%ﬁu?ﬁ% appl i cati on
form2 arg asstgned diffﬁﬁentig t gakterns in areas 27b.. .The . areas 27b are
speci al | y defPAE=GP&a’"i h°Ehd ??F Rt &85 5di stithghl SRR dAl sheets of
the applicatipn_fo The g' ital pen,3, whose confi.,guratjon is shown in
Fig. 1, conprf%g% %n%%ﬁlgg ggasﬁpﬁt%ﬁﬁ P&ﬁteﬁﬁﬁthﬁ%lﬁfqﬁ%%§§5ry itens in
the appllcatlggpigégkgOn ID box 22 may be provided for identifying
individual sheets. The dot pattern 21 printed on this
application form 2 is a part 27a of a whole dot pattern
{ 10 27 in which a huge amount of dots are arranged. When
the application ID box 22 is provided, the application
ID box 22 of different sheets of the applicaticn form 2
are assigned different dot patterns in areas 27b. The
areas 27b are specially defined areas in the system to
15 distinguish individual sheets of the application form.
The digital pen 3, whose configuration is
shown in Fig. 1, comprises a pen 31 as a writing tool
for writing necessary items in the application form 2,
a camera 32 for reading a dot pattern printed on the
20 application form 2, a pressure sensor 33 for detecting
a writing pressure acting on the pen 31 when writing, a
processor 34 for processing data from the camera 32 and
the pressure sensor 33 to generate position information
made up of coordinate data of the loci of characters
25 and others, a memory 35 for temporarily storing the
positicn information, a wireless transmission device

(bluetooth device} 36 for sending the position

information to another device, and a status indication



a canera 32 for reading a dot pattern printed on the 20 application form 2,
a pressure sensor 33 for detecting a witing pressure acting on the pen 31
when witing, a processor 34 for processing data fromthe canera 32 and
the pressure sensor 33 to generate position informati on nade up of
coordinate data of the loci of characters 25 and others, a nenory 35 for
tenporarily storing the position infqr%agjon, a wreless transm ssion
device (bluetooth device) 36 for sending the position information to

another devi cgeyapd 375kBtus adicatl o w8 nilevids: 3 farafeeging back to

the user a result of check (detailed later) performed when witing

information. ne-gxapRkeietdt Ne vl elRSS JmANsIIns Qfyi9fyd ce 36 is a device
that sends and receives data by 5 using a predeterm ned radi o frequency band

according to ;jarceREYRLAAt i @R ePIAagAle off BlHietPOLdY {44 adesmik 4 o8l uet oot h
SIGInc.), a standard for a short range wreless comunication technol ogy.

The transni ssiepicHe%kCesMBy qehsed REldides Gy Gasd e hpds WAl esg 10
technol ogi es, wireless LANs and other devices that transmts and receives

data accordi ngsifgaa peEHWRieGAiineA =RIieCdrofusrdedbcumtisading to
technol ogy, such as USB. The processor 34 stores pen |Ds, unique
identification coatfiRtaenoaspirgteddlo cadluetpdditgi ttatadem 3 dhe stat us

i ndication device 37 is a

Bluetcoth SIG Inc.), a standard for a short range
wireless communication technology. The transmission
device may also include devices of other wireless

10 technologies, wireless LANs and other devices that
transmits and receives data according to a
communication protocel of wired communication
technology, such as USB. The processor 34 stores pen
IDs, unique identification information assigned to each

15 digital pen 3. |

The status indication device 37 is a

vibrating device which, in the event of an input error
while writing on the application form 2, vibrates the
digital pen 3 to alert the user to the input error

20 through the sense of touch. The status indication
device 37 may also be a light emitting device or a
sound source to notify the user of a decision result by
turning on or blinking light or making sound. With
this status indication device 37 the digital pen 3 of

25 this embodiment enables the user to take a swift,
appropriate action upon occurrence of an input error.

The processor 34 has a CPU (Central

Processing Unit), a ROM {(Read Only Memory) and



vi brating device which, in the event of an input error while witing on the
application form?2, vibrates the digital pen 3 to alert the user to the

i nput error 20 through the sense of touch. The status indication device 37
may al so be a light emtting device or a sound source to notify the user of
a decision result by turning on or blinking |light or making sound. Wth
this status indication device 37 the digital pen 3 of 25 this enbodi nent
enabl es the user to take a swift, appropriate action upon occurrence of an

i nput error. eIQ@tE’i@Q%i%@Ftr%ﬁlkc.'a%l%fgalﬁs(Oe@ln’(cfﬁ Ricessidgi dhktdr a ROM
(Read Only Menory) and - el ectric/electronic CIrCUItS Anong t he

functions of thhep @5@@@%@@ 334 a3fee rimnRRgerERt and dians ssion 6f the
position |nfornat|on and operation of the status indication device 37. The

managenent of pbbetResi thed rhaitiiosr meid pdradlores f egal vdtgrksf or mation from
t he pressure sensor 33 and the canmera 32, generating position information

and writing/readinagttenageviicem3i.he Mayzaiﬁg@me-ﬁte dff afrsdisss dpieh the
position information involves controlling the wireless 10 transni ssion

devi ce 36, supanfdemeact ban iafrcd velsecledani vilnke iaflincaticn fixboxh@2 or
confirmation box 26 which functions as an application form2 transn ssion
enabl e box, poesendet benpem BB, aapltheatdamerdaD 3hd qeosiztatomgi nfornmation to
the anal yzer 4. The operation of the
position information and writing/reading to and from
the memory 35. The transmission of the position
information involves controlling the wireless
10 transmissicon device 36, upon detection of a check in
the application ID box 22 or confirmation box 26 which
functions as an application form 2 transmission enable
box, to send the pen ID, application ID and éosition
information to the analyzer 4. The operation of the
15 status indication device 37 refers to processing
performed when the digital pen 3 receives unauthorized
action information from the analyzer 4, the
unauthorized action information being issued by the
( analyzer 4 when it decides that the user has attempted
20 to write in an inhibited field or that correct
information is not entered.
As detailed in Fig. 3, the analyzer 4
comprises at least a communication control device 41
for receiving information from the digital pen 3, a
25 memory device 42 storing an application format file 46,
an anti-modification area information file 47 and dot

pattern information 48, a processor 43 for processing

data, and an ocutput device 44 for printing an



15 status indication device 37 refers to processing perfornmed when the
digital pen 3 receives unauthorized action information fromthe analyzer 4,
the wunauthorized action information being issued by the analyzer 4 when it
deci des that the user has attenpted 20 to wite in an inhibited field or
that correct information is not entered. As detailed in Fig. 3, the

anal yzer 4 conprises at |east a communjgation control device 41 for
receiving information fromthe digital pen 3, a 25 nenory device 42 storing

an appl i catiopghiiBhalii @ ndbpatar @t i -MPAdd catdpn ared d nfofamtion file
47 and dot pattern information 48, a processor 43 for processing data, and

an output devhggi{4ehon BRiNGIIRG amcluHe: Addiddonalefidie PALS@ERN. abN
addition to this, 'the analyzer 4 nmay al so include an input device 45 such

as a keyboard aB¢paaeus@d Bheot@BTUNITeA icmeoMdl: ordevdwerdl, which
exchanges data directly with the 5 digital pen 3, may have a rel ay device

install ed betweerel tlandhibke @ixghaalgepeniak anil he-tcopnecired-iéth the rel ay
devi ce through a wired conmuni cation network. In this case, a conmunication
control degi caighaklserds 3, andyr éeeicves rddizay idewal gy ofrocad 1 oadrpati bl e with
the 10 communi cation network is used, instead of the communication control
devi ce 41 conbetwerg td the takordamentilomeh W ragldkedse tcamstssti onith
t echnol ogy.
the relay device through a wired communication network.
In this case, a communication control device that sends
and recelves data in a protocol compatible with the
1¢ communicaticn network is used, instead of the
communication control device 41 conforming to the
aforementioned wireless transmission technology.
The memory device 42 includes a hard disk
drive and can store programs to be executed and data to
15 be processed in the processor 43. Information stored‘
in the memory device 42 includes an application format
file 46 for associating format information with each
application form and an anti-modification area
i information file 47 storing information about those
20 areas in the format the contents of which one wishes to
protect against possible modification. The memory
device 42 also stores application ID information 48
that indicates where in the entire dot pattern 27 the
dot pattern 21 of each application form shown in Fig. 2
25 1s located.
The application format file 4¢ of Fig. 3

stores the dot patterns and the sections 22-26 1in the

application form 2 of Fig. Z with correspondence



The nenory device 42 includes a hard disk drive and can store prograns to
be executed and data to 15 be processed in the processor 43. Information
stored in the nenory device 42 includes an application format file 46 for
associating format information with each application formand an
anti-nodification area information file 47 storing information about those
20 areas in the format the contents of ich one wishes to protect against
possi bl e nodi fication. The nenory device 42 also stores application ID

information 48..{bal, Lpdicat esiwhere baolheiceRld rie dotripald &fdy Zadhe  dot
pattern 21 of each application formshow in Fig. 2 25 is |located. The

application foepgt oki Lgp46c8kibhdfodm.Stores the dot patterns and the
sections 22-26 in the application form2 of Fig. 2 with correspondence - 11

between them This corregpogdenceons rdebicnesd @leLaGirokidtdf @pplication
form The anti-nodification area information file 47 associates the

application fernudsweiBrasedsel Apbhecab iber mlrivMoss wwoniens gnecwé shes to
protect against nodification. The anti-nodification area information file

47 has a | gyetedmstrwhbyeecastshewnohe kighes th dridtsdcd ayprirkds has a total
application nunber 5la representing the nunber of applications, such as 10
application fasti2ichandhed Thet hatdysbemfiartion area information
file 47 has a layered structure as shown in Fig. 4. A
first layer 51 has a total application number 5la
representing the number of applications, such as
10 application form 2, handled in the system, and
application pointers (application 1 pointer 51b,
application 2 pointer 5ldc, ...) which store start
addresses on memory of those data defining the anti-
modification areas for each application ID. These
15 application pointers are generated in number egual to
the total application number 5la.

A second layer 52 starts at an address of the
associated application pointer and defines an
application ID 52a, anti-modification area information

20 52b for that application form, and an area attribute
information 52c¢. A range of the anti-modification area
52b is generally represented by a collection of
rectangular areas. A&Any other representation may be
used as long as 1t can define the anti-modification

25 areas. This area is printed with an additional fine
pattern as required. Another method of representing

the anti-modification area involves, for example,

registering information about a format of the



application pointers (application 1 pointer 51b, application 2 pointer

5ldc, ...) which store start addresses on nenory of those data defining the
anti- nodification areas for each application ID. These 15 application
pointers are generated in nunber equal to the total application nunber 5la.
A second layer 52 starts at an address of the associated application

poi nter and defines an application |ID.52a, anti-nodification area
information 20 52b for that application orn1 and an area attribute

I nformat i on 53531 cnf 98 % g nAN Gl audLf 1%%'&&@ i Oe%l 1r§%9t%‘ grally

represented b ection of rectang ular areas. presentation

My be  used gﬁtLOfa a3%iEbeaan deti et B, AR TR At S F5 a1pas. This

area is printe an additional fine pat rn as require met hod

of representipg, thﬁtﬁnghﬁnﬁbhllcf%b%oar%@fela@v%\fel%ecf A AP 8y
registering information about a format of the - 12 application forn1and

storing 'nfOrHEEh?@ddgﬁhﬁLﬁgdhﬁgca%ﬁbh‘Eﬁéﬁﬂﬂﬁﬁdﬁ%éﬁﬂdﬁidéhUﬁ@ application
format file 46. Wth anti-nodification areas defined in this way, desired

anti-nodi fscatbepiarea be QeaRthoRgCanrbegh kel iraved b saaneixg through
the first |layer using e application I D and then searching through the

application feraabkppllieadousiing ahle thetmgkardhammptidbudg e second
| ayer. The area attribute information

application format file 46 using the format information
on the second layer. The area attribute information
52c stores attributes such as a kind and a printed

10 color of the fine pattern. Following the area
attribute information 5Z2c is provided an additional
information pointer 52d for storing additional
information. A third layer 53 has an additiocnal
information number 53a and an additional information

15 area 53b. How they are used will be explained later.

The processor 43 comprises a CPU, a RAM

(Random Access Memory) and ROM (Read Only Memory) and
performs a general contrel on processing performed by
the analyzer 4. In addition to the functions of

20 receiving the pen point position information and
sending data to the associated task applications, the
processor 43 also executes functions unique to this
embodiment, such as locating anti-medification areas,
giving an instruction 61 for printing additional

25 patterns in these areas and executing an input error
reception 62. Programs for ceontrolling the processor

43, the ocutput device 44 and task processor 6 in this

embodiment for checking anti-modification areas,



52c stores attributes such as a kind and a printed 10 color of the fine
pattern. Following the area attribute information 52c is provided an
additional information pointer 52d for storing additional information. A
third | ayer 53 has an additional information nunber 53a and an additi onal
information 15 area 53b. How they are used will be explained later. The
processor 43 conprises a CPU, a RAM (Raphdom Access Menory) and ROM (Read
Only Menory) and perfornms a general control on processing performed by the

anal yzer 4. |praddihyoadott Baaflupekit@rs sofi n2@ Heeceitvi-igbd el fehi §oi nt
position informati on and sending data to the associated task applications,
the processoprd3dsalig0)exasutesclivitl onputnicqu iso (41)S awirhodhremnt, such

as locating anti-nodification areas, giving an instruction 61 for printing
addi ti onal 25ipaitaAssught hese aeeas yadevexeculi mghdarm iJIPLROMNS I Or
reception 62. Prograns for controlling the processor 43, the output device
44 and task processor 6The thksk pepbedisoentc fier acheodsing lantdvirosli fication
areas, - 13 printing additional patterns in the anti-nodification areas
(61) and recetlubngekeputeer papseté2ngape sher eg¢pliicatedira Sugh Ascw nmenory
device 42 and a CD-ROM The task processor 6 is a termnal device 5 that
execut es processnagofnathesapplipteatli eppflocat? dry promegresn .of Jan adsoci at ed
application program In other

words, the task processor 6 is a known computer having

a communication controller, a stcorage device, a

processor and a display. Amcng tasks performed by the
10 task processor are a work flow using an image generated

from image data and a task cof handling text data

obtained by performing a character recognition

operation on image data. A configuration of the task

processor and processing performed by it are not
15 detailed here because they are commonly known except

that the application form 2 is retrieved and processed

as digital data.

Next, processing performed in the application

form filling system 1 using the digital pen 3 will be
20 explained by referring mainly to a flow chart 6l of

Fig. 5. In the following example, we will describe how

information written into the application form 2 of Fig.

2 using the digital pen 3 is processed. Step $1 checks

if the confirmation box 26 of Fig. 2 1is given a check
25 mark by means of the digital pen 3. If so, a group of

pen point position information stored in the memory 35

of the digital pen 3 is transmitted tc the preocessor 43

through the communication control device 41. Step S2



words, the task processor 6 is a known conputer having a conmmunication
controller, a storage device, a processor and a display. Anpong tasks
performed by the 10 task processor are a work flow using an i nage generated
frominmage data and a task of handling text data obtained by performng a
character recognition operation on inmage data. A configuration of the task
processor and processing perforned by_i$4ale not 15 detail ed here because
they are comonly known except that the application form2 is retrieved and

processed as fLgilalndahapNeXior RERCEFRI1R0 PR {;{Hﬂ@@rﬂ 1 henappbication

formfilling system1 using the digital pen 3 w be 20 explained by
referring mai pbYnt0pdshik@WnCharh &b tQlonFi@oud dAd¥dite dold oM ngegxanpl e, we
wi |l describe how information witten into the application form2 of Fig.

2 using the dhgibahiped 3nl %p%'l@%:%ﬁ‘ti%%- I @R 3l dieckse ddplheacophi rmation
box 26 of Fig. 2 is given a check 25 mark by nmeans of the digital pen 3. If

so, a group oforpem Pailkt 40N @he RYPITRIEABSIY eth idrideisemgy 35  of
the digital pen 3 is transmtted to the processor 43 through the

conmmuni cat ponpgeatr oh dew eppdlicaltiem SD,- skép Ceaks: midwds paitiof the
whol e dot pattern 27 the pen point position information group refers to and
then determ nesdi&ncapplontatrean inDorased oon fidie tap iagailiodet fod bérmi | e 46

and the application ID information 48.
from the anti-medification area informaticn file 47.
More specifically, a search is made through the anti-
modification area information file 47, whose layer

10 structure is shown in Fig. 4, beginning with the first
layer 51, to retrieve from the seccond layer the
information about anti-modification areas and area
attributes for the application ID cf interest. Step 5S4
transfers these information to the output device 44 in

15 the analyzer 4. The output device 44 waits for a sheét
of the application form 2 to be set and, when it is
set, prints with a particular cclor ink a fine pattern
defined by the area attribute information in the
corresponding areas in the application form 2. At the

20 same time, the output device 44 stores a print time in
a predetermined area in the area attribute information.

In the abkove example, we have described a

case where the printing of fine pattern is triggered by
an input of a confirmation check from the digital pen

25 3. It is also conceivable to add a function of
determining an application ID to the output device 44

so that the ocutput device 44 can make a decision for

the pattern printing. This requires installing a



5 Based on the application ID, Step S3 retrieves anti- nodification area
information for this application form fromthe anti-nodification area
information file 47. More specifically, a search is nade through the anti -
nodi fication area information file 47, whose |ayer 10 structure is shown in
Fig. 4, beginning with the first Jlayer 51, to retrieve fromthe second

| ayer the information about anti-nodifjgation areas and area attributes
for the application ID of interest. Step S4 transfers these information to

the output devike@ifd idevi%d hesw@nlaz el dhmellte OW Ptiie d8YESEt 4dev@its for a
sheet of the application form2 to be set and, when it is set, prints with

a particular gal @b irlch o idie: gatdwenm defimeddyl ihe: asear@tbokbape
information in the corresponding areas in the application form2. At the 20
same time, therotbpuheddyviide A4 sitanes A rdatad iApiddette phitdetier m ned area
in the area attribute information. In the above exanple, we have descri bed
a case where pheipfiont iodg tfe fapre patdieym fiemir i ghesredibystap 4 npat of a
confirmation check fromthe digital pen 25 3. It is also conceivable to add
a functi on5of Fdet. ey ribrg o drcatd dirdrs flerd hehowmpui - devi ce 44 so t hat
t he out put device 44 can make a decision for the pattern printing. This
requires inst abdifg caticlb anesadimip et ice (Sudihasowt panedayica ¢he out put
device 44 to read a dot pattern in the application ID box 22
the application ID is also transferred to the ocutput
device 44 and successively accumulated there. When a
sheet of application form is set in the output device
10 44, the output device 44 reads a dot pattern in the
application ID box 22 by a reading means to detect the
application ID, retrieve the anti-modification area
information from the accumulated information, and print
a fine pattern in the anti-modification areas. Having
15 the output device make a printing decision allows for a
batch operation by which a large volume of application
forms, after having been filled in with the digital pen
and ready to be processed, can be printed en masse
( regardless of the timing at which individual
20 application forms were written. Compared with a method
which proceeds to the next application form only after
the processing on the current application form, ranging
from the detecticn c¢f a check mark in the confirmation
box to the printing of a fine pattern, 1s completed,
25 this methed is likely to print on the written
application forms in a shorter period of time because

there is no need to set the sheets of application form

on the output device one by one.



or to check if an entry is nade at a predetermined position on the
application form Wen in step 4 of 5 Fig. 5, the processor 43 transfers the
anti- nodification area information to the output device 44, the
application IDis also transferred to the output device 44 and successively
accunmul ated there. Wien a sheet of application formis set in the output
device 10 44, the output device 44 regd? a dot pattern in the application

| D box 22 by a reading nmeans to detect %e application ID, retrieve the

anti -modi fication area sit&lgqr mRLeR A hPHde dscudated (M orpmiion, and

print a fine pattern in the anti-nodification areas. Having 15 the out put

device make a,pitBtLRg deghsiran ald Qwe Lok jamPRUGH ARelAtd Ay by which a
| arge volume of application forns, after having been filled in with the

digital pen %H@oiﬁé@Yohon%mprt@&e?%@es%@} he pid HrRd Qi gBSSeviegardl ess
of the timng at which individual 20 application forns were witten.

Conpared withga nejhed tWhisCheRhocceds e theHaext sappldicald on fofmaonly
after the processing on the current application form ranging fromthe

detection gf @uEFQEkdgﬁ&lﬁei A 4t heaeenty FRt ien £ 29X o dihe Pdintdngief a fine
pattern, is conpleted, 25 this nethod is likely to print on the witten

application fopneoknza shorHencperi aé adliitathiesause ot hayw i &athoomeed to

set the sheets of application form on the output device one by one. - 16
format. Further, by using a reading means, the output
device 44 checks that the anti-modification areas in
the application format are already filled in with

10 information before proceeding to print a fine pattern
on the anti-modification areas. If an application ID
is known, a print time is associated with the
application ID and then stored. With this method, it
is possible to make a printing decision without relying

15 on digital input from the digital pen. A means for |
identifying an application form in the printing device
may include a small chip embedded in the application
form for wireless communication and a reader for the
small chip provided in the printing device.

20 Fig. 7 shows an example application form in
which the first section 23 is an anti-modification area
and printed with a fine pattern. The fine pattern is a
pattern that will prevent the camera 32 of the digital
pen 3 from identifying the original dot pattern printed

25 on the digital paper. The pattern that nullifies the
original dot pattern is, for example, a collection of

dots with roughly the same size and density as those of

the original dot pattern. Alternatively, the pattern



Still another nethod may al so be used which omts the transfer of the
anti-nodification area information fromthe processor 43 to the out put
device 44. Wth this method, after a sheet is set onit, the 5 output
device 44 reads a dot pattern in the application [ID box 22 to identity an
application ID or application format. Further, by using a readi ng neans,

t he output device 44 checks that the q@tL;nDdification areas in the
application format are already filled inm with 10 information before

proceeding tauRf iya L108:paL 1868 500! RSt handilLeRt gnaneps, 11 an

application nown, a print tine is associ w th the pplication

D and then stigred YEL Nt hise NELDgE,} Lok SoRESSLALE e make @ printing

decision without relying 15 on digrtal input - fromthe digital pen. A neans

for identi fy‘g%digﬁl@p@éiﬁmentﬁ@rgh'w—ﬁaai@&icatcaea dewi-ce i iRy jdie! ude a

small chip e in the application formfor wreless comunication and

a reader for fhe15PBld D REOVELRMetNchBe: RELPLERG oeVIrGe+ 20 WFith 7
shows an exanple application formin which the first section 23 is an

anti - modi f4 Caéﬂé’rk_iﬁ?ﬁ@al%‘éinpﬁiﬂﬁeﬂs%lé arf ineepabhezBp1the d imgpattern is
a pattern that will prevent the camera 32 of the digital pen 3 from
identifying tdiesoriginal dot pattern printed 25 on the digital paper. The
pattern that nullifies the original dot pattern is, for exanple, a

collection of dots w ttheoughl yithewsane 8bzprand daeSifiyeapathese of
uses a material that can be reccognized by the camera 32
of the digital pen 3 as can the original dots. For

10 example, if the original dot pattern is printed with
carbon that absorbs infrared light and the camera 32
detects reflected infrared light emitted fram the
digital pen 3, it is preferred that the fine pattern be
printed with an ink that absorbs infrared light. If

15 the camera 32 takes a color image and makes a decision
based on an RGB value, it is preferred to use an ink of
similar tone. In a system that identifies a dot
pattern without using color information, it is
preferred that the color of the fine pattern to be

20 printed for modification prevention be made different
from that of the original dot pattern (e.g., a black
ink may be used to print the original dot pattern and
red ink to print the fine pattern for modification
prevention). This arrangement allows the anti-

25 modification area to be visibly identified with human
eye so that wasteful attempts to write on the anti-
modification area (which would not be reflected on

digital information) can be avcided, thus improving the



the original dot pattern. Alternatively, the pattern - 17 nmay have a | arger
dot size and a higher dot density than those of the original dot pattern

It is also possible to paint the anti-nodification area with such a color
as wll not render the information witten with 5 the digital pen 3

i nvisible or unrecogni zable to human eye. The ink with which to print the
fine pattern uses a material that can %e_recognized by the canera 32 of
the digital pen 3 as can the original &bts. For 10 exanple, if the original

dot pattern is,fridg qsisewithmf;@flbgeiw@g,a@ﬁ%ﬁnk%?am@ lFi;glat and the

canmera 32 detects reflected infrared light emtted fromthe digital pen 3,

It is prefernagddal, thee fANE1 NRALEEE DcResoRr EE‘ngm}ﬁfyt BeaPrh Ak ebhat; apsor bs

infrared light. If 15 the camera 32 takes a color inmage and nakes a deci sion

based on an REhoalishadis] Sshcefgsrgdihoingecnd hpkaolithi & kan fone. In a
systemthat identifies a dot pattern without using color information, it is

preferred thatrdde €0l wIt®fat heahé nerpat iefpetenbecdopri ntred fahe
nodi fication prevention be made different fromthat of the original dot

pattern (6 g.patxdtmckndiks Mk be€oUsedspacpriiptl thetpei girgal dot pattern
and red ink to print the fine pattern for nodification prevention). This
arrangenment aldomsoldthe amntor@dt hodi hagabeodedl padt dobeekksi by madentifi ed
with human
rather than for each application form, or may be made
common to all application forms.
In this flow, 1t i1s noted that if anti-
10 modification area information is not registered, step
$3 decides that the application form in gquestion has no
anti-modification area and therefore step S4 is
skipped. If on the other hand anti-modification area
information exists, it is assumed that an instruction
15 1is displayed on a monitor prompting a user to set the
application form in the output device 44. 1In a final
step S5, pen point positicn information group is
transferred to the task processor 6. The task
{ processor 6 processes a work flow that uses a character
20 or drawing image generated from the pen point position
information group, or text data generated by performing
a character receognition operation on character image
data.
If the analyzer 4 receives an input error
25 (ineligible information} from the digital pen 3, e.g.,
an attempt i1s made to write on the first section 23 of

Fig. 7 and an input error occurs, a time at which the

input error tock place is stored in the additional



eye so that wasteful attenpts to wite on the anti- nodification area (which
woul d not be reflected on digital information) can be avoi ded, thus
inmproving the - 18 ease of use. Alternatively, in printing the fine
pattern, the anti-nodification area may be printed with some enphasis, such
as printing the area with a thick frame or wwth a frane of a different
color. The fine 5 pattern and its ink_ eﬁgor specified in the area attribute
i nformati on may be defined for each format rather than for each application

form or may ?HfHBElQuSHWHQBatQs%bl:l%@%'d' GAHORHOTIFH 1 I dh s fhoyy it is
noted that if anti 10 nodification area information’i's not regi stered, step

S3 deci des that pt-hecanpk! Q%h@arf %mthatqeesttlhen fag, o, %'sﬂ@%fiﬁat' on
area and therefore step S4 is skipped. If on the other 'hand

anti -modi fi catpenrappas2i nf ehAEt baaueélssttﬁatl k HeS ASRHTRE LHgTy@nN
instruction 15 is displayed on a nonitor pronpting a user to set the

application fggpbkB bhededbpulvhdavineai44cakl ot fatalat tsdngfr <3P, a €N poi nt
position information group is transferred to the task processor 6. The task

processor § pseeesgesianhpotkrbliow t Bgt cuaes rdnghamrciert e Hrwikiaw g i mage
generated fromthe pen point position information group, or text data

generated by peméoami which cheraeherpeeaegnlmdmwmmmmﬂﬂdanldnlcharacter
i mge data.
prevention was printed, it is possible to determine
whether any modification was attempted.

The number of times and frequency of input

10 errors that occcurred following the fine pattern print
time are added up for each application form, for each
application format, for each field and for each digital
pen and then stored in the memory device 42 so that
they can be looked up by the task processor 6. If the

15 number of input errors exceeds a preset value, an alarm
may be issued from the task processor 6 or digital pen
3 using an alarm sound, a visual alarm or vibrations of
a vibrator.

5 It is noted that the present invention is not

20 limited to the above embodiment but can be used in a
wide range of application forms.

For example, in each application form 2, the
application ID box 22 may be made to serve also as the
confirmation box 26. Rather than being set for each

25 application or for each application format in advance
as described above, the printing range of the fine

pattern may be set otherwise. For example, digitized

application information may be displayed on a monitor



If the anal yzer 4 receives an input error 25 (ineligible information) from

the digital pen 3, e.g., an attenpt is nmade to wite on the first section
23 of Fig. 7 and an input error occurs, a tine at which the input error
took place is stored in the additional - 19 information area associ ated

with the application IDin a procedure simlar to that of the flow 61, as
shown in the flow 62. This ensures that;the times of input errors produced
when nodification was attenpted are 5 stored without fail. By conparing

these times wihaihgw hi ABedt tlﬁhlséhlehheafrbﬂ% Bt k8l rfr; vmdisfrieat i on
prevention was printed, it is possible to determ ne whether any

nodi fication wastahtsnptedr Ihe pushes eb thaesiand ddreqygncy of input 10
errors that occurred following the fine pattern print tinme are added up for

each applicathoaifoestibar agachakapphecatienrbar falea 017 @RChHd @b ehand for
each digital pen and then stored in the nenory device 42 so that they can

be | ooked up pyihbenyasknpeocessolsbalkt pbesiblrumlerraintd npuimsrors
exceeds a preset value, an alarm nay be 1ssued fromthe task processor 6 or

digital pen Batuséng an al demisedndrea vishak akadmedd wrratirons of a

vibrator. It is noted that the present inventionis not 20 limted to the

above enbodi n@atribat can bkissedsepn ao wederdanfe afzrapplwheatd orhd or ns.
original dot pattern was nullified requires inputting
through a camera incorporated in the digital pen 3 or
printing device those points necessary to define a

10 range of the anti-modification area, such as
circumference cor four corners of the area, and a dot
pattern in the application ID box. This arrangement
makes it possible to determine and record in which
application and in which range the fine pattern was

15 printed.

As described above, even if application forms
written with a digital pen which has a possibility of
being modified, this invention prints a fine pattern in
an anti-modification area after a legitimate entry has

20 been made in that area so that any attempt to change
the content in the area using the digital pen results
in an input error. This invention therefore can be
suitably applied to an application reception system
using a digital pen for which a modification prevention

25 1is essential.

It should be further understood by those

skilled in the art that although the foregoing

description has been made on embodiments of the



For exanple, in each application form2, the application ID box 22 may be
made to serve also as the confirmation box 26. Rather than being set for
each 25 application or for each application format in advance as descri bed
above, the printing range of the fine pattern nay be set otherw se. For
exanple, digitized application information may be di splayed on a nonitor -
20 to allow a user to select areas on 3 e_nonitor whose contents he or she
wi shes to inhibit fromany nodification and make the selected area a fine
pattern pring] e. I 0ssi blg t rd i tternin a
desired area %%?ﬁngfﬁghdﬁg%dh%ﬁ?h??ﬁg’%ﬁeefge}qfﬁtkﬁ%éﬁggggsj?gﬂ$ecord t he
range where the, j ohs9bnahqdet apat kel fWes tivinls Ha8d e MH LS, 1 Rt I ng
through a canera i ncorporated in the digital pen or printing device those
poi nts necessgsyatQifgl Engmari@ rs?egqtofoft hecantivamdidd Gald aharea, such as
circunference or four corners of the area, and a dot pattern in the
application |&-bex. cFhtBeabppBagBBNt1aARKES It possible to determ ne and
record in which application and in which range the fine pattern was 15
printed. As described above, even if application forms witten with a
digital pen which has a possibility of being nodified, this invention
prints a fine pattern in an anti-nodification area after a legitimate entry
has



20 been nmade in that area so that any attenpt to change the content in the
area using the digital pen results in an input error. This invention
therefore can be suitably applied to an application reception system using
a digital pen for which a nodification prevention 25 is essential. It
shoul d be further understood by those skilled in the art that although the
foregoing description has been nade g enbodi nents of the - 21 invention,
the invention is not limted thereto and various changes and nodifications
may be nade @uamast departing fromthe spirit of the invention and the
scope of the appended clainms. 5 22 - CLAIMS A digital pen-based application
formfilling systemincluding a digital pen for witing on an application
form the application formhaving a dot pattern printed on a surface
thereof and entry fields arranged therein, the digital pen having a camera

for photographi ng the dot pattern at and,arqQund a_pe oint to detect a
posi ti o of the pen point, w%éi‘%?"“hp?lh Wﬁrﬁ?ﬂqﬁﬁu?ﬁﬁgm%lﬁpgéwq%ﬁlm%ntry

I;} {h ﬁzdg)“;a“pgﬁﬁfal %ﬁ:ﬁ'ﬂw fEaégfa%%%@ié{é‘aﬁﬂgéﬁvﬁg@%E#fﬁﬁ?éﬁ A B b Ez‘n_
o oo o ol e 5l Bu'eh BBt hEEHSIL0R Frblebd R B B SRR PRI L™ "
defining antiondificatl A0 REGERphAE RAER ARRLFAld RBuh®5 Pen point to detect

a position of the pen point, wherein information hand-written into the entry fields with

the digital pen is obtained as position information about loci of the pen point using the
dot pattern so that the written information can be handled as digital data; the
application form filling system comprising;

a memory device which stores an anti-modification area information file
defining anti-modification areas for each application form;

a processor which retrieves from the anti-modification area information file
anti-modification area information for the application form based on an application
1D, the application ID identifying the application form and being detected by the dot
pattern on the application form; and

a printing unit which prints a pattem for nullifying the dot pattern used to
detect a position of the pen, in the anti-modification areas in the application form

according to the anti-modification area information for the application form.

2. A digital pen-based application form filling system according to claim 1,
wherein the processor receives from the digital pen information entered in a field in
the application form provided to detect an application ID, and determines the

application ID from the information entered.

3. A digital pen-based application form filling system according to claim 1,
wherein the printing unit notifies to the processor a time at which the nuilifying

pattern was printed, associates the print time with the application form printed with



a processor which retrieves fromthe anti-nodification area information file
anti-nodification area information for the application form based on an
application 1D, the application ID identifying the application form and
bei ng detected by the dot pattern on the application form and a printing
‘unit which prints a pattern for nullifying the dot pattern used to detect a
position of the pen, in the anti-nodid3cation areas in the application form
according to the anti-nodification area information for the application
form 2. A dig%:aliﬁgp-based application formfil]ing systemaccording to
claim1, whefasinyllifyingpaterasand stores tiends the s-mpdifigplon aea ipdormatipn et i on
entered in a field in the application formprovided to detect an
application ID, and deternmnes the application ID fromthe information

gﬁ;?&?i’ : ?’m% Sf o 1 ne Bal PAGOA BoRafng gt hiﬁr{és'y'ﬁ{eﬁag@%éé#ﬁ&qa?ﬁﬁﬁi " +°
: E'ecapb ot #ﬁe?c%#‘%a;%ﬁ%”#ﬁﬁc@%‘ ﬁ“ﬂﬁ*‘éﬂrﬁ%ﬁ%ﬁé?ﬁé?%ﬁ@?% ?\isn:a' e d
appl i cati on 1 PN PR RRS e PR, B A8l foress fiacTl M R0 0]

i nput error nqtifj romthe digital pen after the nullifying pattern was
printed by thg}%ﬂoﬁgip;laagunit, the processor stores a tinme at which the input
error took place. A digital pen-based application formfilling system
according to claim1l1l, wherein the nenory device stores an attribute
information file inclAdidhG) bbb PplidatioA oM HIEnASRRM: abRHdiNE kb claid 1,
application form the attribute information including a kind, of print
pattern and a vwHedih color to be used in printing the nullifying pattern, the
processor searches through the nmenory device for attribute information

associ ated with thehampgEnagtdevive! gorns enc stitribute itforhixtora fipd inchiding attBbutehe
attribute

information associated with the application form, the aftribute information including a
kind of print pattern and a print color te be used in printing the mullifying pattemn,

the processor searches through the memory device for attribute information
associated with the application form according to the application ID, the attribute
information being used in printing the nullifying pattern, and

the printing unit prints the nullifying pattern based on the retrieved attribute

information.

6. A digital pen-based application form filling system according to claim 1,
wherein the printing unit prints the nullifying pattern in a color different from that of

the dot pattern,

7. A digital pen-based application form filling system according to claim 1,
wherein the printing unit prints the nullifying pattemn by emphasizing an area being

printed.

8. A modification prevention method in an application form

filling system, wherein the application form filling system includes a digital pen for



i nformati on being used in printing the nullifying pattern, and the printing
unit prints the nullifying pattern based on the retrieved attribute
information. 6. A digital pen-based application formfilling system
according to claiml, wherein the printing unit prints the nullifying
pattern in a color different fromthat of the dot pattern. 7. A digital
pen-based application formfilling systemaccording to claiml1l, wherein the
printing unit prints the nullifying pattern by enphasi zi ng an area being

rinted. 8. A, podificati.on. prevention met.hod in an application . form fillin
Dy Stem wher G S ARRICRIoR 15 O AP i et e § P RAREe BRI pen
for - 24 witing,on an ligation far t.ne, appl.j cati on .f orm havi a dot
pattern pri rﬂlﬁa" WGQO??H:E ?rﬁgeﬁ?elﬁ%%g}gegn r%"ﬂ’t?‘f/%%lgﬁggn g?ﬂﬁﬁéamtﬂﬁetggi n, the
digital pen i ' . tt.arn nd ar ound
a penpoi nt WBtsebhe EEBhareln o BRRGRES AL ol et RRHRHRpE e EH o1
hand-writterboih%o the entry fields with the digital pen is obtained as
position infformati on about |oci of the pen point using the dot pattern so

that the witten JaiGhRHH %;o;mna- Fheetheich 'fﬁglaﬁkrit?i‘ﬁ@;di pln is
null'ifying pattern that nullifies the dot pattern used to det®ect *a position
of the pen dhtaiRéd Ebt?r?siﬂdﬁ ﬁﬁhaﬂMhﬁéﬁ%di%ﬂ%ﬁ&%&ﬁﬁwé%%kphﬁéﬁ pd part
of the application orm 9. A nodification prevention nethod according to
~claim 8, furhbehe Wit dtifthatiol @ beRindiéd asili@RRditadard NENOry device storing
anti-nodification area information, the anti-nodification area information
associ ati ng the aphalifyil patefd thatnulifessthedbtpattarn usadppl detedtia@osition of the

pen is printed in anti-modification areas occupying at least a part of the application

form.

9. A modification prevention method according fo claim 8, further including

the steps of:

preparing a memory device storing anti-modification area mformation, the
anti-modification area information associating the anfi-modification areas with the
application form;

detecting an application ID identifying the application form by using the dot
pattem of the application form, and

searching through the anti-modification area information based on the

application ID to determine the anti-modification areas in the application form.

10. A modification prevention method according o claim 9, wherein the
application ID is detected by writing with the digital pen on a field printed with a dot

pattern, the field provided in the application form for detection of the application ID.

11. A modification prevention method according to claim 9, wherein a time at
which the nullifying pattern was printed on the application is detected, and the print

time is associated with the application ID of the application form and stored.



detecting an application ID identifying the application formby using the
dot pattern of the application form and searching through the
anti-nodification area informati on based on the application ID to determ ne
the anti-nodification areas in the application form 10. A nodification
-prevention nmethod according to claim9, wherein the application IDis
detected by witing with the digital zn on a field printed wth a dot
pattern, the field provided in the application formfor detection of the
application ID. 11. A nodification prevention nethod according to claim?9,
wherein a time at which the nullifying pattern was printed on the

[ I isd d, d th i1 Nk i [ i d.with th
apol | catgn | detected and g b e 5 385 st 10 5 AL o
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information including a print pattern kind and a print color to be used in
printing the nullifying pattern is associated with the application ID and

stored igsthe menory, \ﬁiffcﬁﬁ?lgpﬁvéﬂiﬁn%%tﬁﬁd Xédcl’bgdglﬁggé tahlgl b SwRLrbit fivhY

referring’to the attribute in mati1on accor application ID 14.

A nodi i cat i oRnfBfRsRAlhARINE Rt SRR Hind%nHG SHidi 98163 to BORLAIIA priding the
nullifying pattern is printed’in a color different fromthat of the dot

pattern. 15. Aunﬁﬁhgi@&tsﬂnon REGAEd wath (e tappHcaTomoI ki sfofedCinathe) Memvher ei n

the nullifying pattern is printed by enphasizing an area being printed. 16.

A nodi fi cati odepiceeadt i on program for an application form filling system

wherein the application formfilling systemhas a nmenory device for storing
the nullifying pattern is printed by referring to the atfribute information

according to the application ID.

14, A modification prevention method according to claim 8, wherein the

nullifying pattern is printed in a color different from that of the dot pattern.

15. A modification prevention method according to claim 8, wherein the

nullifying pattern is printed by emphasizing an area being printed.

16. A modification prevention program for an application form
filling system,
wherein the application form filling system has a memory device for storing
an anfi-modification area information file containing anti-modification area
information for each application form, a processor and 2z printing unit, wherein
application form filling system also includes a digital pen for writing on an
application form, the application form having a dot pattern printed on a surface
thereof and entry fields arranged therein, the digital pen having a camera for
photographing the dot pattern at and around a pen point to detect a position of the pen

point, wherein information hand-written into the entry fields with the digital pen is



an anti-nodification area information file containing anti-nodification area
information for each application form a processor and a printing unit,
wherein application formfilling systemal so includes a digital pen for
witing on an application form the application form having a dot pattern
printed on a surface thereof and entry fields arranged therein, the digital
pen having a canera for photographt igp t-he dot pattern at and around a pen
point to detect a position of the pen point, wherein information

hand- ur i S . : _ o _ e i ned
posi 1o 1 nf oF e oA BEDP isePaih Mobf el So flieh it g o paf RS0 °°
that the wi tdgnns QiR BibraiueA Calse Raatiod d?étaljé;ljﬁi-t al data; the

nmodi fi cation prevention program including the codes for executing: a first
t

;
step of searching @BYGicdiRAdH Fténtion préidtarh MM 8 RoASTBE Ealcfthgti th the
application by neans of the processor according to an application ID
identifying the apgts 6ep bP& antin@odifibitichadré O fdriAalieh Robigt-aGiigrknby t he
dot pattern of the application form and a second step of printing a ’
nul I'i fying paigptication hiaineats|dfithe pocesser simbradey foemnappliestiont 1D (RbEBAngthe
position of the pen, in anti-nodification areas identified by the retrieved
anti - modi f i caipplivatisre doron) f the naplicatioho IDt being pielactedt byrthé odon patterreafsthef t he
printing unit. IT A nodification prevention program according to claim 16,
wherein the fappdicatigtfopniamd a third step to detect the application ID by
witing with the digital pen on a field printed with a dot pattern, the
field provided in aBeonpprp ebpiiwingraopilifiang prttene thabpullifes th@ei%awcmmeﬂon | D.
18. A nodification prevention program according to claim16, wherein the

second step i trceierts pesitivnraliihe parp ip gnidaesificatian 4reas jdenifiediythe rotdeved
nul lifying pattern  was printed with the appl.ication D and record,them 19.
A nodificati oantbmﬁé‘%ﬁwﬁ“ﬁ? S&P%Pﬁ“&&étm gﬁr@%&%ﬂ“aﬁ’ﬁ? i’g /meaRsof dhe printing

unit.

17. A modification prevention program according to claim 16, wherein the first
step has a third step to detect the application ID by writing with the digital pen on a
field printed with a dot pattemn, the field provided in the application form for detection

of the application ID.

18. A modification prevention program according to claim 16, wherein the
second step includes a fourth step to associate a time at which the nullifying pattern

was printed with the application ID and record them.

19. A modification prevention program according to claim 18, further
including the codes for executing a fifth step which, when after the nullifying pattern
print time an input error is notified from the digital pen, associates an input error time

with the application ID and stores them.

20. A modification prevention program according to claim 16, wherein the

memory device stores attnbute information linking with the application ID, the



i ncluding the codes for executing a fifth step which, when after the
nullifying pattern, print time an input error is notified fromthe digital
pen, associates an input error time wth the application ID and stores
them 20. A nodification prevention program according to claim 16, wherein
the nenory device stores attribute information Iinking wth the application
ID, the 27 attribute information ih@wmuding a print pattern kind and a print
color to be used in printing the nullifying pattern, the first step

searches attrjbute . Qfor I ' it Li.cakion i nd t he
second step pﬁfFﬁP‘S _ oé-%ﬁgﬁ :"l?cg'iuﬁiﬁggs g‘;tlr@g%gﬁéé%c%?% !Lﬁaafgn#th%ﬁ?re&or?éggse o
attribute | rHrﬂl'ﬁHErtﬂe%ﬂlifying pattern,

the first step searches atfribute information associated with the application ID,

and
the second step prints the nullifying pattern according to the retrieved attribute

information.



