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, nunici pal

of fices and corporations are transformng witten applications and
circulars into digital documents to fadilitate document management and
inquiries- One exanple of a technology for real-time 10 transform ng of

information hand-witt ppl i [ okmyictondipgid al data is
W01/ 48590A1 t hat de§§€?gggﬁgi%ﬁg$%%fggeﬁegﬁd ié%tal paper. The digital
paper is paper having its SURGR: ($qg3 i grs@eci al printed dot
pattern and printed 15 mﬁthEg paﬁvﬁgt arlﬁgﬂgﬁent format (Fig. 8). The

paper surface is sectioned with virtual lattices of a predeterm ned size
and is assigned a part of a dot attern forned over a vast area, with dots
82 that are BRFKeBPBHD: Fj AHEr JSVENIHENB1 bet ween virtual lattice 20
lines, and shifted uniquely by a predeterm ned distance fromtheir
associ at ed i nter secti ondN§oPEREENENY NVSESiIHAroF DR EHe PRAPEP can be
identified and | ocated wuniquely. A plurality of these dots,. for exanple
6x6 dots, ar@PBhaERBHCHNECAMuREddd NGofiSTa O idtI B, dHBWRS 1 2BSPef t and

ri ght deviation values for these 36 dots 2 . .
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 to facilitate document management and
inguiries. One example of a technology for real-time

10 transforming of information hand-written on an
application form into digital data is WO01/48590A1 that
describes a digital pen and digital paper.

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

15 with a particular deocument format (Fig. B). The paper
surface is sectioned with virtual lattices of a
predetermined size and is assigned a part of a dot
pattern formed over a vast 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
uniquely. A plurality of these dots, for example 6x6
dots, are checked and a unique combination of up, down,

25 1left and right deviation values for these 36 dots



provi des 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 canera and
the pressure sensor to generate positi@n-nformation made up of

coordi nate data on |oci, of characters-strokes, a 10 nenory for tenporary
storage of thBYRELFEPoANLPEFELHEN &8 aandhsaliutd axssiriommssia devi ce
for sending the position information to other devices. Wien a user (user)
fills in necegéﬁpriFQPHsarFﬁ-anT§§pﬁ%%HHQ%1HQHNﬁQﬂpEﬁ%ﬁSEﬂ papethasi ng a
digital 15 pen osikion information is detected based on the dot pattern
read by the cgﬁé?g th%r 881 PRPRE ARdTEKE presdinre Jufsortars etisilket i ng
pressure. The_position inforgﬁtion is stored in menory and transmtted

from the wir@l 58987 afSki SEPGANEe CotaPidi-oTfe Worklietiae 20 of form

filling. TQe gat received is rocessedngy an analyzer that relates the
position inAfo Hﬁ??%ﬁ't% Bre8888ﬁeﬁFn§8F Pr fRdectdder wWiddrigel ng a

character re tion ocess as, necessary, .the data becones an
2801 g{] ﬁg

el ectroni c docunent: - Theh, "Pn°fen8FaPT'askE 42§ PSSPt hser sons in
cxammer o hEnctda8e oSt SrBRATUPE Shamcoffe rage fin A ptdeedure  si mi | ar
to the above Hy.usipg égﬁsgigkéageHSQate 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 transmission device after the completion
20 of form filling. The data received is processed by an
analyzer that relates the position information to a
document format. Then, after undergoing a character
recognition process as necessary, the data becomes 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.



SUMMARY CF THE | NVENTI ON A system that permts addition and correction of
i nformati on, however, has a problemthat initial information witten in
the digital paper could be 5 changed with ill intention or accidentally by
the use of the digital pen. A systemmay be conceived that uses
additional information on an authorized witer and digital pen ID
information for each field to prevent ~ @odification of information. This
software 10 count erneasure, however, may not be effective in coping wth
an ill-intentioned hacker or inpersonation. To solve the problem described

above, in the cation formfilling systemusing a digital pen and
digital paperSﬂggﬁé&nghngHFoFNHFNREQWQ a new fine 15 pattern in those areas

on the digital paper thg Scontentfl_of whi ch one wi shes to protect against
modi fication is preparefl. SVAFEPMEt PN PEFTtSas dfidsion il esrEropeianshes
to protect against nmodification such as area positions and sizes, is
defined for each 560588I385f|88wfﬁe£n QﬁﬁlPpéHQQ4qmnqﬁﬁtfﬁﬂ%ﬁliksed on
modi 1 cat on BRSUBREFor"r FRGE ATt afin B Freddalarerer ABHY &l t, the new
e, Bt can Laaped Lon, Ui, phLgLISL 0oL Betiern slycady, resent, on, the
original dot QﬁtﬁﬁéndiaiEgﬁdSégq ”Rr§§g%3heméy4be 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-intenticned hacker or 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 is 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



with the canera in the digital pen. So, the position information of the
pen point cannot be detected and an input error results, naking it
theoretically inpossible to convert the pen-witten content into digital
data. 5 This in turn prevents a possible nodification of the initially
witten information. If, an input error occurs after the fine pattern for
the nodification prevention has beenprimed, there is a possibility that
an attenpt to aggngkﬁgodify the witten content 10 nmay have been nade.

Therefore, th8* &ﬁ“ﬂﬁ?i%ﬂnﬁheeg%QﬁtQ¥xﬁ§$iac%onayh%epgﬁéFééﬂ

Further, the .additional fine pattern nay be given an_ easi
di sti ngui shabf*8 8598%1F@'ngﬁd%zﬁﬁPlRﬂﬁﬁﬁsQﬁéﬁﬁﬂ 9%6%%%??F%ﬂ 8ndt A
anti-nodification ,areas. 15 Other objects,. features and fdvanta es of the

i nvention wi | FPBBE0RE TESpAFEM FroMA e S oiti JwisRr e st e iBROSF1PRE

mbodi nent the i ion taken i junction with the accompanyin
i awi ngs. BRI EP. DBGERFBTIEA @SV THEE (AN NAS 0V 00 Lifshes hrioBuBral |

2 o 11 cab | ORTBPoBNEToh PARCETSR 55 FOns o d bt LAt L eheopr ehent

;nVEntion. Fighﬁgi%hggsgggé%%ngqggﬁggﬁge confi _ratio.nr1 25 of an

pplication for . | A s i ROt 5tPhati on of an

anal yzer. 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 of the anti-modification 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 OF THE DRAWINGS
20 Fig. 1 shows an overall configuration of a
digital pen-based application form filling system with
a modification prevention functiocn 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 of an analyzer.



S5 Fig. 4 shows a configuration of an anti nodification area information
file. Fig. 5is a flowchart showng a printing process in the digital

pen-based application form5 filling systemw th a nodification prevention
function. Fig. 6 is a flowchart showing an input error tine storing
process in the digital pen-based application formfilling systemwth a

nodi fication prevention function. 10 Fig._7 is an exanple application form
having its anti-nodification area printed with a fine pattern. Fig. 8
shows how digital paper mioyksi DA LED-GEBCRPTEOMLO5FTHE EMBDI MENTS The
present invention prints a nodification 15 prevention fine pattern on the
digital paper maoglirfeiatd tzieor?Ghaee oy &cimpt 1dorei bby form ng a physical area
on the digital paper to which information cannot be added or the content
of which cannot be chang&dy bys neans Bfow hehasl gihakipgna Friadipgnts of
this invention will be described in detail by referring to the
acconpanyi ng kdremsissgsin Rihge diditailstpert-asased avep Bl ta€ophi gyeati on  of an

application formfilling systemusing a digital pen. Fig. 2 shows an
exanpl e corf i gurdtingn sofs ter & idde wentd iSieth i ot herepeht cahi santeipnfil i ng
system As shown in Fig. 1, the application form

ig. 6 is a flow chart showing an input error
time storing process in the digital pen-based
application form filling 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 OF 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 cannot 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
of 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



filling system (application system) 1 includes an - 6 application form 2
that functions as digital paper printed with a unique dot pattern, a
digital pen 3 for witing necessary information into the application form
2, an analyzer 4 for analyzing position information 5 generated by the
digital pen 3, a menory device 42 storing an application format file 46
necessary for analysis and an anti-nqd%;Lpatlon.area information file 47
according to this invention, defining position information on those areas

the contents ahouiahiofe ol Wi $hies (A, pIOLsCS ;sgga;l“%lttg ?E%n%[kgg and

substitution of information, an output device 4 rin

> T R . , b th
addi ti onal f|ﬁglg@ggehqtga%e@nqﬁukgg%ggigﬁ#gﬁq[ Aluéﬁ%ﬁ%#gg?ﬁoﬁg?o e

areas whose contents one w shes agdi nst ind a

Lask pr 0cessoj: 161Aq AecBRLEONTAG Ankaslorbashs, Uhd N tesul Ly of capglvsi s

The anal yzer 4 and the task processor 6 may

conputer ternpnahnoknhnybwe adishhengnt trerdd nal s, ﬁg§q|5hey are
separately provigedninytwo diffgrgnt g%ﬁg@#ggﬁ?érn1ngﬁs, ¥ ey Are 20

arranged t® egahkeatba Bychangeief tdat %gtnh@(?u%hrr%m 'f@%i@f net wor k
such as Internet and LAN (Local "Area Network). In the exanple shown in

Fig. 2, the eppkiagthanapplimcdthas @Briks $UNkAUE HlQds HALS e 21 25
(only a part of which is sﬁomm), a first section 23, a second section 24
and a third ses&ipnigbahd whi gAti-modification area information 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 one 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 of 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



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 pen
point stored in the digital pen 3 to be transmtted. CGenerally, different
pages or sheets of the sane application form can be automatically
identified by form ng unique 5 patterns on the different pages. In an
application form2 having the sane dot pattern on all pages, an
application I D box 22 may be provided for identifying individual sheets.
The dot pattePAS2tipri Anderow ttivirs orappld catduom dDran2ern spad par stdfadof a
whol e dot pattern 10 27 in which a huge anmount of dots are arranged. Wen
the applicati df EDebgig22ails pgrovi ded bet Heraapmiittatd on Gk hoX1 22 of
different sheets of the application form2 are assigned different dot
patterns in afléhferept PREESapgasheEEsard dpecisdne afeflneat Bseasorm t he
systemto 15 di stinguish individual sheets of the application form The

di gital pen 3°3hhBSeaubampgiratilon lidentsfowd iby Farming conprises a pen 31
as a witing tool for wwiting.necessary items in the application form 2,

a camera 32 fBRLE@EAFngatBet dpifesentpiagesd odnt ke 2pmpptdteiath on form 2,
a pressure sensor 33 for detecting a witing pressure acting on the pen 31
when writing, T&rmpf oba¥sng Bher gamgr dods piang edat @nf rdrh ey ecanama 32 and

the pressure sensor 33 to Benerate position information nmade up of
coordi nate da®@PbiCehECToEP BPXcRAr Batebs PFogridest Heorrs identerfrin®s for

tenporarily Sigéiggdﬁgf 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 application 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
position information, a wireless transmission device
(bluetooth device) 36 for sending the position

information to another device, and a status indication



position information, a wireless transm ssion device (bluetooth device) 36
for sending the position information to another device, and a status

i ndi cation 8 device 37 for feeding back to the user a result of check
(detailed later) performed when witing information. One exanple of the
wireless transm ssion device 36 is a device that sends and receives data
by 5 using a predeterm ned radio frequeggy band according to a

comuni cation protocol of Bluetooth (trdademark of Bluetooth SIGInc.), a

standard for rt o i rel ess comuni cation technol ogy. The
transni ssi on %ggéi%ge 3&1?&%% sfc,;éei nlcﬂgh}ea Vited rudthe? W?E%s@flo _
t echnol ogi es, wi.rel er_devices that transmts and receives

| Al t
data according to aq%%(‘)c%%cgg%tgenr prStocH NSt W TR Ebhiiidi cation
technol ogy, Sﬁﬁko?ﬁayﬁ%n The, pr %%c%gnsptcire 3k S‘éhoerl_g'?idrlp%f?%% D%:E#f%‘pﬂ%—%'éogt at us

identification information assigne 0 each

ndi cati on dewiGecd? ks 3 vHNANG device aighy L Lpe event of an [ nput

error while witing onthe application for e i Thpen 3
Status i ndicaton? debr ceosy R 58 T ARG et e
sound source EOCBHREBXCBQQOHS%&o&%cﬁld%ﬁi%fﬂ%%&§¥ﬂt Vo g i ng.on or
bl i nking I'ight or naking sound. t thi s 'status | ndication device 37 the
digital pen 3pofietooth 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 protocol 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



25 this enbodi nent 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 Menory) and - 9 electric/electronic
circuits. Among the functions of the processor 34 are nanagenent and
transm ssion of the position information and operation of the status

i ndi cation device 37. The managenent of ¢ he position 5 information involves
receiving information fromthe pressure sensor 33 and the canera 32,

generating pesititen d/eflematdran: and W dd .“9/% N4 Or @id: | @g‘sokhe

menory 35. The transm ssion of the position mati on 1 Nvo

control | ing thﬁeW'Frr@b%%%o%O 3l AN LY nder %@%r%ﬁ%ﬁ%%?%ﬁrﬁé%?ntfﬁg a
p

check in the application ID box 22 or confirnmation uncti ons

as an appl i capbentfenmi roraRslicssixen eprlYA 1 Bo%r tihsend, ¢ he pen 1D,
application ID and position information to the analyzer 4. The operation

of the 15 staindicadieat derideviige 37T HLIfS:dehaHOCHS SHW p@@f’é?&ﬂ‘ad when
the digital pen 3 receives unauthorized action information fromthe

anal yzer 45 thefoumattbar inedlaets erdeifvampting Meitihd ssusd byet he
anal yzer 4 when it decides that the user has attenpted 20 to wite in an
i nhibited fiebdessuthasenepredt aindf ahrRidag ras It RHaRdnHS detailed in
Fig. 3, the analyzer 4 conprises at |east a comunication control device
41 position information and writing/reading to and from
the memory 35. The transmission of the position
information involves controlling the wireless
10 transmission 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 output device 44 for printing an



for receiving information fromthe digital pen 3, a 25 nenory device 42
storing an application format file 46, an anti-nodification area
information file 47 and dot pattern information 48, a processor 43 for
processing data, and an output device 44 for printing an - 10 additional
fine pattern. In addition to this, the analyzer 4 may also include an

i nput device 45 such as a keyboard and;g nouse. The communication control
device 41, which exchanges data directly with the 5 digital pen 3, nay have

a relay devi cadalstiaiead £ite! yeand.in andr i headi 18! 1pepn s angnpe connect ed
with the relay device through a wired comunication network. nthis

case, a commuanedtizenr GomiaylaldeyiiGR-thid sendspuendet pcei ¥essdatakn a
protocol conpatible with the 10 comruni cati on network is used, Instead of

the communi cat ikelyboantd enddevineaisbl. corHoOrsbmeud bcd Hfon aEOhEpENtioned
wi rel ess transm ssion technol ogy. The nenory device 42 includes a hard disk

drive and candsvirce glogmarikh @xathaexpauied Andi date § oy b e processed in
the processor 43. Information stored in the nmenory device 42 includes an

appl i cati oh fdigatalf pee 86 fray asseciatidigf demicd frosrmiicp W th each
application formand an anti-nodification area information file 47 storing
i nformati on abetweehosé 20datéas digitted fremma drie wont@Mscasd Wai €l one
wi shes to protect against possible nodification. The nmenory device 42
al so stores apprki catrygndePicef chretigbn 48 ired communication network.
In this case, a communication control device that sends
and receives data in a protocol compatible with the
10 communication network is used, instead of the
communication control device 41 conforming to the
aforementioned wireless transmission technelogy.
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
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 46 of Fig. 3

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

application form 2 of Fig. 2 with correspondence



that indicates where in the entire dot pattern 27 the dot pattern 21 of
each application formshown in Fig. 2 25 is located. The application .
format file 46 of Fig. 3 stores the dot patterns and the sections 22-26 in
the application form2 of Fig. 2 with correspondence - ||l between them
This correspondence is defined for each kind of application form The
anti-nodification area information file ,47 associates the application form
2 with areas in the 5 format whose conteénfs one wishes to prot ect agai nst

I fi I on. ti di figati rea information ile 47 has a | ayered
S?ELCLE?;IQQ g%g%ﬁ%?n%E%gPl4h%%s|%¥F§F%§%ﬂ§e%ﬁ?rk§ %F{%H%ﬁ Pbl #2838 on

nunber 5la r sent | : f applications, such as 10 application
form 2, handlgghgn%?hg%g%ggg&ﬁggﬁg%rgbpIication poi nters (application 1

poi nter 51b, appliCati?Qezaﬂgﬁahﬁﬁi§H%%titnrév%%%EQF%%%%ﬁégé?;%}laddresses

on nenory of those data defining the anti- no ®ach

application |p: : pRhLCat,l l.nter rated in, nunber equa
tgp t he total@Zpgﬁsggg%gﬁénEkﬁe?bg%gégxlsébgﬁﬁ%Fg&%ﬁ' %ﬁ%ﬁ%sﬁ%ﬂéﬁﬁ

address of st heoragssoghatedcaRRLhEA! LAR RAIsALEr and, . defines an - application
| D 52a, anti - rrgéi fication gr ea informati gr? %% %g)b%f%r % ataqgaplpqslaﬁat I on

form and an akearathtibHte Th@fQEHﬁthgai§%%at%o%a%g%éﬁi&ﬂg%mation
anti-nodification area

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 51dc, ...) 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 equal to
the total application number 51a.

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
S52b is generally represented by a collection of
rectangular areas. Any other representation may be
used as long as it 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



52b is generally represented by a collection of rectangular areas. Any
other representation may be used as long as it can define the .
anti-nodification 25 areas. This area is printed with an additional fine
pattern as required. Another nethod of representing the anti-nodification
area involves, for exanple, registering information about a format of the
- 12 application formand storing info%%atlon defining the

anti-nodification area in the applicati format file 46. Wth

- d di f t
ant1 - {1 cabl 0185685 0euRed, L LS WPk sk v opty il g2t o

area infornmati can be 5 retrieve

using the apghieahibonhPaand.t hen sayr ¢ n%pg)rqrjg dhd oo apnl Leagion

format file 46 using t or mat ornatlon She area

attribute infgpmat Ry éaelstn%ﬁﬁ@gtwowgefseass%fa%}e% Kind and o pri nt ed

10 color of the fine pattern t e “area Fhtion 52c

s provided agegddihi anek - mba&gat&m% okt g 529 Lot stopi ng, additi onal

i nformati on. third | ayer as an a I'on i nfo nber 53a and

o} I d
an addltloﬂa|réBEQéGBB'99 $8a2cRanG30n AN DRL B0 %%Xﬁtces e expl ai ne

| ater. The processor 43 conprise srwﬁnnry) and
ROV (Read  Onl yn&bappy) ca8donPebf QhED AeHeagLak 0Bt (9l Gessing

performed by the analyzer 4. In addition tot uncti o 0 receiving
the pen pointapesitheNohnteermBti 8N18Nd6 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 52c is provided an additional
information pointer 52d for storing additional
information. A third layer 53 has an additional
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 control on processing performed by
the analyzer 4. 1In 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-modification areas,
giving an instruction 61 for printing additional

25 patterns in these areas and executing an input error
reception 62. Programs for controlling the processor
43, the output device 44 and task processor 6 in this

embodiment for checking anti-modification areas,



sending data to the associated task applications, the processor 43 also
executes functions unique to this enbodiment, such as |ocating o
anti-nodification areas, giving an instruction 61 for printing additional
25 patterns in these areas and executing an input error reception 62.
Programs for controlling the processor 43, the output device 44 and task
processor 6 in this enbodinment for chegking anti-nodification areas, - 13
printing additional patterns in the anti-nodification areas (61) and

receiving i npptrietioigs ad@id) idne 1stertedrid pdire SUet aso @ PEEDE Yofevi ce 42
and a CD-ROM The task processor is a termnal device 5 that executes

processi ng onatrleesamalli}cahidomefc@rimi%gbﬁnpma@ﬁrgn&(@_s}sOé:,}@t@%g@@l i cation
program In other words, the task processor 6 is a known conputer having

a comuni cati ¢n sentinokheh, ag 3t akage ydedvaRe aPIRLESSAfpasha di splay-
Anong tasks perfornmed by the 10 task processor are a work flow using an

i mage generated from i Thgetdakapandedsioask afs handlimihdexiePata obtai ned
by performng a character recognition operation on inmage data. A
configuratbontbétt heetasks proecessongant phecegpli¢pardorame by vy are not
15 detail ed here because they are commonly known except that the
application foean2 PS ast rEevedaand ppotdesedonaprdigdiadmal dat atiNext,
processing performed in the application formfilling system 1 using the
digital pen 3wk flE, behe task processor 6 is a known computer having
a communication controller, a storage device, a
processor and a display. Among tasks performed by the
10 task processor are a work flow using an image generated
from image data and a task of 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 61 of
Fig. 5. 1In 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 S1 checks
if the confirmation box 26 of Fig. 2 is given a check
25 mark by means of the digital pen 3. If so, a group of
pen pcint position information stored in the memory 35

of the digital pen 3 is transmitted to the processor 43

through the communication control device 41. Step S22



20 explained by referring mainly to a flowchart 61 of Fig. 5. in the
followi ng exanple, we will describe how information witten into the
application form2 of Fig. 2 using the digital pen 3 is processed. Step Sl
checks if the confirmation box 26 of Fig. 2 is given a check 25 mark by
nmeans of the digital pen 3. If so, a group of pen point position
information stored in the nenory 35 of,fhe digital pen 3 is transmtted to
the processor 43 through the conmunication control device 41. Step S2 - 14

checks whi ch paket:kef wthtle;hv\/@gl& dat %t&{&@?dgy%é)@&rrﬁ)oépttggsii}%‘on

information group refers to and then determ nes "an application based on

the applicati paintopwati thidre 14& ARtk il apRldFatd an.d r?ao%l D4 MELLON 48. 5

Based on the application ID, Step S3 retrieves anti - I cati on area

i nfornmation f@etelins napplant albpan cH@iBn Bl A if@%ﬁé%ﬂé@ﬁoﬁr ea

information file 47. Mre specifically, a search is ma roug he anti -

nmodi fi cation ﬁbeaaknﬁqn@aMEOQnﬁiE©e45pﬁM183%ﬂdﬁ“¥DJﬁhﬁﬁfﬁgﬁfgﬁ 48 shown in
Fig. 4, beginning with the first Jlayer 51, to retrieve fromthe second

| ayer the 5i nBasmdt bantakouppantcetiwdi fingaisicen arras@nt AW Lyn@iiributes
for the application ID of interest. Step S4 transfers these information to

the output dembdéfddathobSatrbe dngbymarién Eoe QULRUaHEM G Ah Wabis for a
sheet of the application form2 to be set and, when it is set, prints

with a particlfam tbeornitakmadfifneapabheareadahiraetady drheriareaattri bute
information in the

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 second layer the
information about anti-modification areas and area
attributes for the application ID of interest. Step S4
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 color 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 above example, we have described a

case where the printing of fine pattern is triggered by
an input ¢f 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 output device 44 can make a decision for

the pattern printing. This requires installing a



corresponding areas in the application form2. At the 20 same tine, the
output device 44 stores a print time in a predeternmned area in the area
attribute information. In the above exanple, we have described a case
where the printing of fine pattern is triggered by an input of a
confirmation check fromthe digital pen 25 3. it is also conceivable to
add a function of determ ning an applicagion ID to the output device 44 so
that the output device 44 can nake a decision for the pattern printing.

Thi's requires denstiald idigricce 1Such eadli No-Lvi £L £§U_€Heaéu@p8€”gé@)i§i§“ the
out put device 44 to read a dot pattern in the application I'D box or to

check if an ediryd semile afow guedeter i natk H9511:90i 98 ibebﬁprbCf'i“ on
form Wen in step 4 of 5 Fig. 5, the processor 43 transfers the anti -

modi fi cati on aread rmfteraratifond Qertthgy oL predden c& dledetbEnapRLi cation 1D
is also transferred to the out put evi ce 44 and successively accumul at ed

there. When aposfiedonoforappld caiplonedtoidh ifose! iwhdde: Qudpat @Ie%kce 10 44,
the output device 44 reads a dot pattern in the application ID box 22 by a
readi ng me&nsFig.détethet heromdicatd ardd fd:68 riyesithe anti - nodi fication
area information fromthe accunulated information, and print a fine
pattern in theodntffiicadiohi eatdaorn rdfioeamt ildavitng thke thec@ut pidv deyi gg¢ make a
printing decision allows for a batch operation by which a large vol une of
appl i cation fbensppafitert ivaviliy ilseerl sfd Itirechd fre idd tdecith ghigbupen
device 44 and successively accumulated there. When a
sheet of application form is set in the output device
10 44, the ocutput 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 applicatien
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 detection of a check mark in the confirmation
box to the printing of a fine pattern, is completed,
25 this method 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.



and ready to be processed, can be printed en masse regardless of the timng
at which individual 20 application forns were witten- Conpared with a

met hod which proceeds to the next application formonly after the
processing on the current application form ranging fromthe detection of
a check mark in the confirmation box to the printing of a fine pattern, is
conpl eted, 25 this method is likely ta pgint on the witten application
forms in a shorter period of time because there is no need to set the

sheets of application f@unLionidenOttendehee 910 0Ke 0Eea- whBenS 1!

anot her nethod may al so be used which omts the transfer

anti - nodi fi cabimin sarea tirfrerfemt ion FHoOMAhe REQCESSHr 1 43 éﬁeéhe out put
device 44. Wth this method, after a sheet is set onit, the 5 output

devi ce 44 readafardetipat&emmiuhéiﬁtdugggdgu4jntoIg%@qgu@guéo%éggggity an
application ID or application format. Further, by using a readi ng neans,

the output dédiceWdsdhchedks mchaiod,he: Ay -amghiddcatd ofe@rg@si¢ n «fpe
application format are already filled in with 10 information before
proceedi ngSt ooptpnt debiice @dt treranis @n ddie patdderdird IOl | o BIEASiohf an
application ID is known, a print tine is 95500|ated with the application
I D and then si8rbax Wt hot hidenwstthodn iappliisgiissi bk do dmke @apibnti ng
decision without relying 15 on digital input fromthe digital pen. A neans
for identifyfRgman-apprrEheironbiyormiing eherepdintg mgades,i athe 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



may include a small chip enbedded in the application formfor wireless
comuni cation and a reader for the small chip provided in the printing
device. 20 Fig. 7 shows an exanple application formin which the first
section 23 is an anti-nodification area and printed with a fine pattern.
The fine pattern is a pattern that will prevent the camera 32 of the
digital pen 3 fromidentifying the origjnal dot pattern printed 25 on the
digital paper. The pattern that nullifies the original dot pattern is, for

exanple, a cohhpchaol af 1a8gks Wokhsiowghhy Lhe :SanE sige ofe’hds dcens' ty as

those of the original dot pattern. Alternativel the pattern - nmay

have a | argertHeh Shageapd anhi gt*@@lﬁatl Q%feshtalétetr%a” tthose afy éé‘e origi nal
dot pattern. It is also possible fo paint the anti- flcatlon area with

such a col orp@ssybié ﬂ@tpé@ﬂdethéhﬁnt@f-%ﬁﬁtfheat%ht ta% 1h'£h5§ d' 9' tal
pen 3 invisible or unrecognizable to human eye. The ink wit

print the fine palteras Wses Aotvtenhalk that 19%8rﬁ§t&%ﬁ°9:@17tec%rp3{vfm
camera 32 of the digital pen 3 as can the original dots. For 10 exanpl e,

if the originate ddtgpasl epenis pripsedlwi bh uﬁ@é@@gnhfi%léb%%f burldH rared
i ght and the canera 32 detects reflected infrared light emtted fromthe

digital pen 3yet is preferred that the fine pattern be printed with an
i nk that absorbs infrared light. if 15 the canmera 32 takes a col or inmge
and nakes a deci sion The ink with which to print the fine pattern

uses a material that can be recognized 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 from 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 decisioﬂ
based on an RGB value, it is preferred to use an ink of
similar tone. 1In 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 avoided, thus improving the



based on an RGB value, it is preferred to use an ink of simlar tone. In a
systemthat identifies a dot pattern w thout using color information, it
is preferred that the color of the fine pattern to be 20 printed for

nodi fication prevention be nade different fromthat 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 f@r_nodification prevention). This
arrangenent allows the anti 25 nodification area to be visibly identified
with human egessoofhatewashételrnattienits tie wiire oy the antde

nodi fication area (which would not be reflected on igital information)
can be avoi degatthos, i ipeownng-tbeifichd icease«ef misse bAldErmatd welyn in
printing the fine pattern, the anti-nodification area nay be printed with
sone enphasi sSo8achmpBapisnt snght he aréatiingh taet hirede Wfirdme ath Wik h a
frame of a different color. The fine 5 pattern and its ink color specified
in the area &fapr¢borevihhognfrina mdyabdidékiread foorlceach Ther niitne r at her
than for each application form or nmay be nmade common to all application
forms. In %hi%agg%ﬁﬂ andj stpolall chadpri Bpentifitd nodithiecatrican ar ea
information is not registered, step S3 decides that the application form
in question MASCREPUERt iDheENRTEAR| BAYabeadafidnehefofrore cht dorBht S

ski pped. If on the other hand anti-nodification area information exists,
it is assumed®IHART a'$RstPhcerel application form, or may be made

common to all application forms.
In this flow, it is noted that if anti-

10 modification area information is not registered, step
S3 decides that the application form in guestion 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 1s displayed on a monitor prompting a user to set the
application form in the output device 44. 1In a final
step 55, pen point position information group is
transferred to the task processor 6. The task
processor © 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 recognition 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 1s made to write on the first section 23 of
Fig. 7 and an input error occurs, a time at which the

input error took place is stored in the additional



15 is displayed on a nonitor pronpting a user to set the application form
in the output device 44. In a final step S5, pen point position
information group is transferred to the task processor 6. The task
processor 6 processes a work flow that uses a character 20 or draw ng inmage
generated fromthe pen point position information group, or text data
generated by performng a character regggnition operation on character

i mage data. If the analyzer 4 receives an input error 25 (ineligible

i nformation) findorme idirgiddla RAEchif &l .wth A REMPhpi ScAREt opWiint e on
the first section 23 of Fig. 7 and an input error occurs, a tine at which

the input ermoprooekiureacdnis st aredtidt tde woditionabl; 49 shpfarmgtion
area associated with the application IDin a procedure simlar to that of
the flow 61, &beshdww i6R. tieifd @usbiesThitmensus esihdatot hengipes of input
errors produced when nodification was attenpted are 5 stored wi thout fail.
By conparing elesest presiuwieth whieer micidief iata tifirchwdheafi o pat t gra for
nmodi fication prevention was printed, it is possible to deternmine whether
any nodi f i &at séarads wathempt €d.i1The Byumerpanfitg nesesnc: fegueney ofiei Nput
10 errors that occurred following the fine pattern print tinme are added up
for each appl téBei 8 #bigh toe dack paplercatfiicon fatinbitcatiiosn each fiel d and
for each digital pen and then stored in the menory device 42 so that
prevention was printed, it is possible to determine
whether any modification was attempted.
The number of times and frequency of input
10 errors that occurred 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.
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



they can be |ooked up by the task processor 6. If the 15 nunmber of input
errors exceeds a preset value, an alarm may be issued fromthe task
processor 6 or digital pen 3 using an alarmsound, a visual alarmor
vibrations of a vibrator. It is noted that the present invention is not
20 limted to the above enbodi ment but can be used in a wide range of
application fornms. For exanple, in eaghzgpplicatlon form2, the
application ID box 22 may be nmade to serve also as the confirmation box

26. Rather thap benpg setyskyr t%a%rél%%tat%ﬁjéa;s?tci Pt rﬁgr%lggfh\fkﬁggl | cation

format in advance as described above, rinting range o _ Fine
pattern may becsebn@shBEWose shEOk iQKALP!e, i%gglﬁj{%egﬁcfngpﬂ' cation

i nformati on may be di splayed on a nonitor - W & user to select

areas on the maaht@&aﬁﬁaﬁeanQO&b%@t%h@es%&ééﬁédM§¥E§5é‘kiﬂg"$gﬁté£ﬁ”2?”y

nodi fication and make the selected area a fine pattern printing rang It

i s al so possipkentonprirahga.fine spatker ?gis@i%l%esﬂ.c[]?%iq{@aa x#ll?e a

handhel d printing device. In this case, record t ahge ere the

original dot pattern Wasandkkifbadarequiies LNRUHIHM 4 WY QU9 & canera
I ncorporated in the digital pen 3 or printing device those points

necessary to detioe.a 1A eBigecakel hecartioiedichi-CalirRR kAo SUEH as
circunference or four corners of the area, and a dot "pattern in the
application |&bgknaThtlstapaangenewbs 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 or 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



makes it possible to determine and record in which application and in

whi ch 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 nade in that
area so that any attenpt to change the2tontent in the area using the
digital pen results in an input error. This invention therefore can be
sui t abl y appl iedenbdian, appki datvieon iioecest inot yistisrad uSidwetto dhgdt al  pen
for which a nodification prevention 25 is essential. It should be further
under st ood byvéhbses skihbed endt medarft caltdioral agudie treid of egedng
description has been nmade on enbodi nents of the - 21 invention, the
invention is #ePartiigelironetbeosanditvardi dhe dharges candimbdifé cati ons may
be made without departing fromthe spirit of the invention and the scope
of the appendeeCRfaphsthe appendwdAT1R$mELAIMED IS: 1. A digital pen-based
applicatigg formfilling systemincluding a digital pen for witing on an
applicati form the application formhaving 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-witten into the entry fields with the
digital pen is obtained as position information about |oci of the pen
point using the dot pattern so that the witten information can be handl ed
as digital data; the application forﬁ1??lring system conprising: a nenory

devi ce which I jor lification area information file defining
ey

anti- nodificationar _ ( _ (
retrieves fromthe antih_ di.fication. area,information file

anti-nndificag}on area' i NEGrT i&f%?ﬁaiﬁﬂyﬁﬁﬁﬂ%?ﬁﬁ%ﬁ% FoFf badddngn an
bor ng. det ect ed”By Fhatgat Canet ar 1198 Hiné Hppa ety Duiiere &hd a printing
i Wbl Lok pattoen.for ol he doi g ern 19, e
pen- based appiTeary ancForeRl It g g arem Atisid g d Y ot 1% Pier ei n

the processorarrddgelieegbyesnl " oRL! be (dight alo e JNformation entered in a
eg d p i on D, and

field in the application form provi to tect an plica
det erm nes t hghapphk&phiAg tﬁhfﬁgﬁ‘pﬁh%ekﬁf%Em@ﬂdnéfgﬁﬁﬁeﬁipen point

ch application form a processor which

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;

& processor which retrieves from the anti-
modification area information file anti-modification
area information for the application form based on an
application ID, 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 pattern for
nullifying the dot pattern, 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



3. Adigital pen-based application formfilling systemaccording to claim
1, wherein the printing unit notifies to the processor a tine at which the
nul lifying pattern was printed, associates the print time with the _
application formprinted with the nullifying pattern, and stores themin
the anti- nodification area information file. 4. A digital pen-based
application formfilling systemaccording to claim3, wherein, based on an
input error notified fromthe digital n after the nullifying pattern

. o . . : Whi ch th
ool o WelaPelt PELROCHE hios ke BEAnSRa s dles Bt An e Tng
. ‘ : : | : Ctribut
ot o (ETOIA R A 2po YIEREL Bl S EROY | %Li%ﬁ%g%&%%‘rhat he
[ [ . : i b ' ' ' | udi kind o rint
D ra hnd SbSlicdEB EbOUbEy LOLBEMRhLEN LR BB A Sl P e ™ o

the processorg a%§f5§m£¢{gyggn{gfegennry device for attribute information
the or f

associated wt appli1cation rmaccording to the application ID, the
e b DA NPT B PELBELO0UDE UM IR T

system according to claim 1, wherein the printing unit
notifies to the processor a time at which the
nullifying pattern was printed, associates the print
time with the application form printed with the
nullifying pattern, and stores them in the anti-
modification area information file.
4. A digital pen-based application form filling
system according to claim 3, wherein, based on an input
error notified from the digital pen after the
nullifying pattern was printed by the printing unit,
the processor stores a time at which the input error
toock place.
5. A digital pen-based application form filling
system according to claim 1, wherein

the memory device stores an attribute
information file including attribute information
associated with the application form, the attribute
information including a kind of print pattern and a
print color to be used in printing the nullifying
pattern,

the processor searches through the memory
device for attribute information asscciated with the

application form according to the application ID, the



pattern based on the retrieved attribute information. 6. A digital

pen-based application formfilling systemaccording to claim1, wherein
the printing unit prints the nullifying pattern in a color different from
that of the dot pattern. 7. A digital pen-based application formfilling

system according to claim1, wherein the printing unit prints the

nul i fying pattern by enphasizing an aré4 —being printed. 8. A nodification
prevention nethod.in an .application formfilling system wherein the

appl i cation f6‘rt|j:nrflh“’itien9l 1 e IRfded i@ tralppemtingotheriting on an
application for%.theé%tpplication form having a dot pattern printed on a
surface t hereBPL114fy L Wtftieéflnds ad‘rdranged therein, the digital pen having

a canmera for photographing the dot pattern at and around a pen point to
detect a position of thé&FeRTPGimg WHdr &M N4HF dihmtiohl heyagr i tten into

the entry fields_with the digital pen is obtained as position information
about |oci of p?ﬁgeﬁanbﬁéfeﬁt Oglsit% Iehd gy hattarib e thnformet ipnt t en
i nformation c?n be _hangl §9ﬁ§ﬁﬂ' i tal adat a, and thce_ modi ficati oni
prevention method print | PFPNGAsEct &PP it il | T9irest + hbi et
a1 n ¢ 575 BN helBdht hgALhom 3LERY OGRIRK 0 Bl oAt A pat of  the
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 pattern 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 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 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; and

the modification prevention method prints a

nullifying pattern that nullifies the dot pattern in



9. A nodification prevention nethod according to claim®8, further
including the steps of: preparing a menory device storing anti- .

nodi fication area information, the anti-nodification area information
associ ating the anti-nodification areas with the application form
detecting an application ID identifying the application formby using the
dot pattern of the application form_apg searching through the

anti-nodi fication area information based on the application ID to

det erm ne thanambmodmduEeQabhoar%%%a%ddmﬁﬂﬁﬁ R icaldon, form 20 A
nodi fication prevention nethod according to aim9, where n the

application | Phesagpléchedoby fowmi.ting with t he digital pen on a field
printed with a dot pattern, the field provided in the application form

for detection9of the apBlm@dﬁf@ﬁat@onlkreﬁéﬂﬂﬂdﬂ(ﬁgﬂHHHFHé%6¥Eiﬁ? ggthod
according to claim9, wherein a time at which the nullifying pattern

printed on thelappl Bcafiionhes dateaHedg and hepprdeat tinme is aSSOCIated
with the application ID of the application formand stored. 12. A

nodi fication preventionprmephodngcaondinbgyt devdlcai mrbkinkhergin, when after
the nullifying pattern print time an input error is notified fromthe
digital pen ma@ifnpatienraresi iefosmassoni atae wth -leeii-f i2Giti@ppl i cation

| D and stored.

area information associating the anti-modification
areas with the application form;

detecting an application ID identifying the
application form by using the dot pattern 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 to
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.
12. A modification prevention method acceording to
claim 11, wherein, when after the nullifying pattern
print time an input error is notified from the digital

pen, an input error time is associated with the



13. A nodification prevention nethod according to claim9, wherein
attribute 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 in the nenory device, and the nullifying
pattern-is printed by referring to the attribute information according to
the application ID 14. A nndificationQQrevention nmet hod according to
claim 8, wherein the nU||Q¥%|ng pattern is printed in a color different

fromthat of ERBIdGELI&AM YOTAsHi fication prevention method
according to Ia|n18 wher ej n the nullifying pattern is printed by
enphasi zi ng aﬁ%area belﬁgqﬁq%ﬁ%ﬁ? M DY SRR Fiamieh gt evesre @hngr bgr am

for an applic t|on for fillin stem wherein the application form
filling systef s a H@ﬁﬁ?ﬁndé&téébf%@ SR Pt ediiig cat i on  area

information file %on ? ni_ng antl-qulflggtlon area information for each
appl i cation fBFﬁP 58é§s§ﬁngn@ b BRI EURAT  EWRE e15eRpbti cati on
appl i Z;llbﬂgfgm’t?ﬁ‘ga'gé‘él PLdL o o S%a%&tﬁ%'ﬁb%%“@%?srocé“éée&‘%«ﬁé‘m eRd on a
2 Camora for JBRGTOAFASH, A6 ?ﬁ% S50 TS0 18 AP "SR G B peiioi nt Lo
detect a position of th%hgeﬂuﬁgﬁ?bingh%a I PNy printed by

referring to the attribute 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 anti-modification

area information file containing anti-modification area

information for each application form, a processor and

a 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

photegraphing the dot pattern at and around a pen point

to detect a position of the pen point, wherein



information hand-witten into the entry fields with the digital penis
obtained as position information about loci of the pen point using the dot
pattern so that the witten information can be handled as digital data;
the nodification prevention programincluding the codes for executing: a
first step of searching anti-nodificatign area information associated with
the application by neans of the procésgar‘accordlng to an application ID

identifying the _application form, the application |ID being detected by the
dot pat %/er% ofmtfﬁg%gﬁﬁﬁncg‘ﬁ“éﬁ—wrgjotﬁﬁn aﬁgt% ‘¥ o BY e@%*gﬁrﬁ“h?hn*g'hﬁ

reas T dont i | LU REr At TR | ot T AT off SO URT HYBr MRPFEN Tor
Lhe appli cal | ncLoEm by TSSOl L Ne RELTI g, Uit A7, A odl catlon

[hird, step (0,-deLeol 108 ARG 0N D YA 110 M AR Lhe digital - per
appl i cati on Torm for deLselhanuoh Hha o amnld ol on. 1B 8, ATRfLALeRt on

a fourth stepnto-888QCikatesa i I8 - which the nullifying pattern was
printed with the application ID a drecord them

a first step of searching anti-modification
area information associated with the application by
means of the processor according to an application ID
identifying the application form, the application ID
being detected by the dot pattern of the application
form; and

a second step of printing a nullifying
pattern, that nullifies the dot pattern, in anti-
modification areas identified by the retrieved anti-
modification area information for the application form
by means of the 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 pattern, 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.



- 28 19. A nodification prevention programaccording to claim 18, further
I ncl udi ng the codes for executing a fifth step which, when after the
nul lifying pattern print tinme an input error is notified fromthe digital
pen, associates an input error time with the application ID and stores
them 20. A nodification prevention programaccording to claim16, wherein
the nmenory device stores attribute imfefnmation linking with the
application Ig t he atkribgt%,infornation including a print pattern kind
Po 1t

and a print cofor to be“u%& CHLREN B SISE THAN IFBANGET prederding he fir st

step searches gttiibut? in%orngtion ssgociated with the application ID,
and the second®stépPr fit s PREDREI LPAHIAG Doatther Fodsse drai @it Heg

retrieved atté'?%%ghlg£8£n§ 58 , 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 attribute
information linking with the application ID, the
attribute information including a print pattern kind
and a print color to be used in printing the nullifying
pattern,

the first step searches attribute information
associated with the applicaticon ID, and

the second step prints the nullifying pattern

according to the retrieved attribute information.





