1 METHOD FOR | NK JET FAULT COMPENSATI ON USI NG EXTRA I NK DOTS Field of the

I nvention This invention relates to digital printing and nore particularly
to printing using devices which eject ink onto the printed substrate.
However, the invention is not limted to ink ejection devices and is al so
applicable to laser, light emtting diode printers and to digital

phot ocopi ers. Background of the InventLon I'n ink ejection devices a

pri nthead has an array of nozzles through which ink is selectively ejected
onto the substrate as the substrate noves relative to the printhead. The

rinthead nma rint } r int horizontal
Bands or, ify Pt .sw@ﬁwgggg“@mﬁﬁ%%ﬁgﬁﬁﬁ‘%@%ss al ong t he

| engt h of the page. A bl ocke@ISINGZEKGRA INKPodlg in nultiple horizontal
blank lines, in the case of a scanning type printhead, or a blank verti cal
line in the case of a page wdth printhead. Such blank I|ines are

undesira i .detract fromthe printed result. The present
i nventi oﬁkﬁlébﬂ %I}‘b@'e(&hod of nodifying the printing of an image so as to

reduce or eff eThis\V@tentioh rdthtdatedieha pHntiaglang i@ hasfcuRAG t@briﬁﬁﬁgeuﬁﬁ%
bl ocked nozzles apparent to the eye of an observer in nornal use. wever,
t he i nvendgvéses vaiclagipstiielapnte theoprintedsubsaatasHoneysr the invgntivneis soblinied E e,
whet her SSi, V. dyve .S _.repeatedly  used. roduce dots of i or
the Ii kep%nlﬁlé eieﬁgé? rag{lg?s apgds iaﬁgélﬁpﬁ%aﬁg%%’slase gjf%ﬁteg’éﬁ%nﬁgibqq%d’éﬁt%ﬁa‘? | aser
and LED tnigipil iphbtetspi@sd photocopi ers where a fault in the imaging drum
or light source can result in repeated faults in the inmage produced. As
used above and t hroughout the description and clains the terminmage is to

be underﬁ og ﬁﬁhhﬁt%]a qh%ﬁp meani ng and i ncludes anything printed, such
as text an%a¥¥%e~—8réhrﬁﬁgf——-

In ink ejection devices a printhead has an array of nozzles through which ink is

gl

selectively cjected onto the substrate as the substrate moves relative to the printhead.
The printhead may print by scanning across the substrate to print horizontal bands or, if
it is a full page width printhead, it may pass along the length of the page. A blocked
nozzle will result in multiple horizontal blank lines, in the case of a scanning type
printhead, or a blank vertical line in the case of a page width printhead. Such blank
lines are undesirable since they detract from the printed result.

The present invention provides a method of modifying the printing of an image
so as to reduce or effectively climinate the visual effect of one or more such blocked
nozzles apparent to the eye of an observer in normal use. However, the invention is
applicable to other forms of printing where a device, whether passive or active, is
repeatedly used to produce dots of ink or the like on a substrate. The invention has
potential application to laser and LED type printers and photocopiers where a fault in
the imaging drum or light source can result in repeated faults in the image produced. As
used above and throughout the description and claims the term image is to be
understood to have a broad meaning and includes anything printed, such as text and line

drawings.
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MI131-SG 2 Disclosure of the Invention According to one aspect of the
invention, there is provided a nethod of nodifying an imge to be
digitally printed by a printing device, the device having at |east a row
of activatabl e devices which, when activated, cause rows of dots to be
deposited onto a substrate, the device also having nmeans for noving the
substrate relative to the row of devgfes in a direction generally

per pendi cular to the row of dots, the“nmethod being used to conpensate for
failure of at |east one faulty activateble device to correctly effect the

deposi ti of. t ink _at specific |ocations, the nmethod including the
steps of. en &tﬁgln <t st sone of the or each of the at |east one

faulty activatabldingeri 688 asgecoft Be dabaitivnnendrbes SREGidEd G LReRld en or
| ocations, and adding at |east one additional dot at at |east one

addi t i onalnoflifdag iarimiage thbe digitallyipriptedf byaa pespeg diviee, shedevice higogiat on, the
or each .t gnal .l ocati,on hein Lsgposed i.n row other th he rows

def i ned @;!;9# Y 1of iaﬁé}’at?bn%g&;e"‘&%?é{&“%cC Hi %&Y?tS‘_S{a%‘P%é?W%SgQBES 5% he

i nvent i ondepbkigddeonts PLIEnARY the @BY0O A1s0f havid hiewhd Soramol BB tsBbiifate
digitally printed by a printing device to conpensate for failure to
correct| yregumvmto thetrewost dayiceain 8 diseitioncgenesty iporpsndictler tethb o iofidbisdi ng t he

f i.dent i f Vi id ific.locati l.ocations,,,and .b) addi
2t “Teast BRPUE i b8 43 PorpSfie ot Ginh3R ol Gl e RS U RIS acant
or near t@ &difectipsdiret e dsRAaidn 6f ieabi Ak GOIRRIMI 15N sllthsed by

the image data. In another broad formthe invention also provides a
printer haoludigeshe gopsaff: acti vat abl e devi ces which, when activated, cause

rows of dots ti%erﬁiefyl%%pﬁslgs?%orggto e or each of the at least one faulty activatable
devices so as to determine the specific location or locations, and

adding at least one additional dot at at least one additional location in the
vicinity of a respective specific location, the or each additional location being disposed
in row other than the rows defined by the original image data.

According to another aspect of the invention, there is provided a method of
modifying an image to be digitally printed by a printing device to compensate for
failure to correctly print dots of ink at specific locations, the method including the steps
of:

a) identifying said specific location or locations, and

b) adding at Ieast one additional dot at at least one additional location
adjacent or near to the respective specific location compared to that required by the
image data.

In another broad form the invention also provides a printer having a row of
activatable devices which, when activated, cause rows of dots to be deposited onto a
substrate and means to move the substrate relative to the row of devices in a direction
generally perpendicular to the row of dots, said printer including:

means to determine if one or more of said devices is not operating correctly; and
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substrate and nmeans to nove the substrate relative to the row of devices in
a direction generally perpendicular to the row of dots, said printer

i ncluding: neans to determne if one or nore of said devices is not
operating correctly; and MJI131-SG 3 control means for anal ysing i mages or

i mge data and for identifying a specific |location or |ocations where a
dot of ink should be printed by activg%ion of a incorrectly operating

devi ce and one or both of the devices bn either side of the failed device
to produce extra dots of ink conpared to that required by the imge data.
Extra ink dots be merely located to the side of .the respective.specific
Focation it ne g Beal fof balyito ke dr dafes i mdl fordde RBRER ShestiT e et £ o
ink dots may be plaggtortiecdtidas vhe 2md o2RVaoald Repraved BeadiRaRacsf v e
specific location or both above and below the respective specific

| ocation. Two or imsprcalytapgrating deves anrhyneny hottoof e devices weaitheysidepint
relative to the rgspectiye.specific |ocation...The extra ink dots be the
same size as thos@eﬁgﬁﬁa €‘IV§/CG&8(%? UGH R\ s qfﬁ‘ébgom%?ﬁgtoo&a?r%?ﬁglée ger or
smal l er. Ink dotsieemubd &da.by the image data adjacent to where extra dots
are printed may be reduced in size to accommbdate the extra ink dots.
Dependi ng on "%@Wmémidbﬁmn@bbeghgﬁbahmmsédgthS&kﬁOEﬁ@lwambéveapﬂﬁﬁ¢ze of

extra dot and.any change in size of. "pormal" dots adjacent to the extra
dot s, ¢ neoasitir BRARE) et dp FLf TPt by PRaMees-F8 ook SRk G806, bot h
or nay beb@%l%&édnt%tthé‘ﬁ‘iﬂe ANE BhARRIrMelovH e TespRBrivXdpbaifid W htiah Br BERIBHAD! ¥
printed on both transverse sides of the specific locations. Brief
Descri pt i ol bsflow Hee ®speeti veyspeTifis locatient Twm ostatd exte ihle tliotemayrisquretided! from
t he foll ow ng no -Ikn&ﬂ}n ﬂgescription %flgr$ferred enbodi nents and the
dr awi ngs, wadgant relativeto the respective spociiic 1ocation.
The extra ink dots may be the same size as those normally required by the image

data or may be larger or smaller. Ink dots required by the image data adjacent to where

extra dots are printed may be reduced in size to accommodate the extra ink dots.

Depending on “normal’ ink dot size and spacing and the number and size of extra dots

and any change in size of “normal” dots adjacent to the extra dots, the extra dots may

overlap with themselves or “normal” dots or both or may be distinct non overlapping

dots

The extra dots are preferably printed on both transverse sides of the specific locations.

Brief Description of the Drawings

The invention shall be better understood from the following non-limiting
description of preferred embodiments and the drawings, in which

Figure 1 shows a schematic illustration of a set of nozzles of an ink jet printing
head.

Figure 2 shows a schematic illustration of an array of ink dots formed by the
printhead of Figure 1 without fault correction operational.

Figure 3 shows a schematic illustration of the same array of ink dots as in Figure

2 formed by the printhead of Figure 1, but with fault correction operational.
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Figure 1 shows a schematic illustration of a set of nozzles of an ink jet

printing head. Figure 2 shows a schematic illustration of an array of ink
dots forned by the printhead of Figure 1 without fault correction
operational. Figure 3 shows a schematic illustration of the same array of

ink dots as in Figure 2 fornmed by the printhead of Figure 1, but with
fault correction operational. M131-SG 4 Figure 4 shows a second schematic
illustration of an array of ink dots f%r med by the printhead of Figure 1
wi thout fault correction operational. Figure 5 shows a schematic

illustration of. the me array, of ink dots as i.n Figure .4 forned, by the
printhead of %lﬁ&éﬁ} %’%Bﬁta %c?%d STCQE}PEHCC@IPF%%{OP&S a?)ﬁ’érg%f’ﬁ?ﬁgpgs ng%q’li’%ti on of
Pr ef er r edthapeinfBeh€bf EiFtRdl WRhG S rRef @ifecfich §Rriticdr € 1, a printhead 10 has
an array of ink jet nozzles 12 arranged in a singe |line. For the purpose

of expl anat i onFighrey Swwsgsghesatiyiugtitien obthe samepray of ink dotstrsrie Figurd  be
fromtens,to t housands .of .n les.arra d.jin a line. Paper is passed
under neat h qrﬁjgggjyi%%%%%ge%dr??ﬁ%ﬁ é@fl{‘gﬁg tecioﬁrlemonp%}’rebaé]ﬁgf‘cul ar to the line
of ink jet nozzles, as indicated by arrow 14. The printhead may be a

stationary or a novable printhead. As the paper passes under the printhead
the i nk j2¢ cof Paefenred] a igientsoper at ed t o cause an array of

ink dots to b ace ] th a e. This array is. .a series aof colums and
Fows. the. spackis o wrehe T RSl Fuin ity S b SonRng e Ly
nozzl es apd ke HNFHURE BaRRte dL8Plahesh 61@? REabk& afe sHWA Bt ik bracfice
preferred that™ the horizontal and vertical spacing of the dots is the

same, t hitbeteswilbbe denme dermr fol thouseots ef abkdedamartged tihe bind. fRapents posedes of
t he spacing, Th rinthead .may . be a page .w dth printhead or smal | er
print headm%?fnc?ﬁ&ls@ﬁd’émgl@ag% %ﬁéecﬂﬁﬁ e‘%eg%falﬂweﬁ’s cylatg oy ﬁ’@shneo‘?f ‘t“ggﬁgver se

bands of gyARE] &0indicated by arrow 14. The printhead may be a stationary or a movable

printhead. As the paper passes under the printhead the ink jet nozzles A to N are
selectively operated to cause an array of ink dots to be placed on the paper. This array is
a series of columns and rows, the spacing of which is dependent on the spacing of the
inkjet nozzles and the minimum paper feed step respectively. Whilst it is preferred that
the horizontal and vertical spacing of the dots is the same, this is not necessarily
achicvable due to the different sources of the spacing. The printhead may be a page
width printhead or a smaller printhead which scans across the page to lay down a series
of transverse bands of printing.

For the purposes of explanation it is assumed that inkjets a-g and i-n inclusive
are operating correctly but, for whatever reason, inkjet h is not operating correctly or at
all. It is also assumed that the diagnostic systems of the printer, which will be well
understood by those skilled in the art, have detected that nozzle h is not functioning
correctly. In most cases, a malfunctioning device will be partially or totally blocked
resulting in insufficient or no ink being deposited on the paper.

Referring to Figure 2, which schematically shows a portion of printing
performed by the printhead 10 without fault correction, there is a blank column,

labelled “h” corresponding to inkjet h, whilst columns a-g and i-n have been correctly
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For the purposes of explanation it is assuned that inkjets a-g and i-n
inclusive are operating correctly but, for whatever reason, inkjet his

not operating correctly or at all. It is also assuned that the diagnostic
systens of the printer, which will be well understood by those skilled in
the art, have detected that nozzle h is not functioning correctly. In nost
cases, a mal functioning device will be partially or totally bl ocked

resulting in insufficient or no ink bel ng deposited on the paper. Referring
to Figure 2, which schematically shows a portion of printing perfornmed by
the printhead 10 with faul.t correction, there is a blank colum,

| abel | e sernygy Arabolnig Mgt hRnbErmoig et 18et et P i ave
been corr@plehdin/Bi Fredfer heSRlrfitchll 18!iya RIlI P8 dvidthirmthBads a ko mor e

bl ank i nﬁykapggg’ri ng in teﬁgi printi rllga de%gégﬁdilngmon whet hgr thgl%ptrﬁlsent head
10 i s a fpanthgedgdheivashnaded icircles agndrered B di¥ni2Aganidy3fe reppesemntt drepsl of Tide
unshaded cjrgl es nbered 16 8, 20 and .22 represent drops of ink which
ahou d- haRieBaBR ARE caen Aikist dismBLE HRBPETLBE: TS ShaVE e sare
i mage prijpisd Tpﬁ)iteﬁhﬁrtﬁé bihtheAh Ol R th Wik Bodr@iloh 26QUr8iRE b BN eABE@RRLNY tO an
enbodi ment "of the invention operational. Referring tothe Figure 3 the
cont r ol | eof thaiinyestiarhepeddivnales for colums g and Ito be activated at a

hi gh f th | shortl dot of. i ld b d ited
el unmne CTR e R oot B sommilit cufes Gedstistoaoeas sand! feposi ¢ od
bet veen thieaaRatdl at' LUEh& frlRlefcyP thahWhrimat Sy WHE L85SoNHIEHLER #&-

Dependi ng on the row sSpacing, the extra dots may overlap the "nornal" dots
in the rolposibovie @htnn belbiy refidtsan tthae doing catratdots prtvceddaids deppyithe

separate fromthe ro above .and helow. .. In the figure. 2 and 3 prints dots
are r equi P £ SO rﬂwét"?biﬂTstd‘ﬁ%ﬁ%tedsB%ﬂEﬁ d%gg*%ﬁ?rsd 2 oPsesngig orhe
control | epe &W%pﬁahg,dtﬁ@em A6 thA SRksp ttﬁeat%@r@wd&&@ﬂa Bl 864 8O ald er

each row in which adot In row h“should een printed. However, this

may be  below the extra dots or the extra dots may be separate from the rows above and below.
In the figure 2 and 3 prints dots are required in column h at only about 50% of possible
locations. The controller thus only causes extra dots to be produced before and after
each row in which a dot in row h should have been printed. However, this may be
increased to more then one row before or after or both. Further, if no dot is required to
be produced in the adjacent column the controller may cause an extra dot to be
produced in the “normal” position of the relevant column as well as additional dots
between the “normal” rows. This can be seen at column g, rows 1 and 3 of figure 3
where extra dots have been printed in the “normal” positions.
Figure 4 shows a print where dots 30, 32, 34, 36, 38 and 40 are required in column h, ic
six dots in eight rows. Figure 5 shows the result with fault correction operational, It can
be seen, in columns g and I that extra dots have been produced between every “normal”
row and that the extra dots have also been produced at “normal” locations. This creates
a continuous overlapping array of normal and extra dots in columns g and I and so
significantly reduces the white space caused by failure to print in column h.
Depending on the performance characteristics of the actuator the extra dots may

be the same size as the “normal” dots or may be larger or smaller, as desired or as
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increased to nore then one row before or after or both. Further, if no dot
is required to be produced in the adjacent colum the controller may cause
an extra dot to be produced in the "nornmal" position of the rel evant
colum as well as additional dots between the "normal” rows. This can be
seen at colum g, rows 1 and 3 of figure 3 where extra dots have been
printed in the "normal" positions. Figure 4 shows a print where dots 30,

32, 34, 36, 38 and 40 are required in €olum h, ie six dots in eight rows.
Figure 5 shows the result with fault correction operational. It can be

seen, in I nd |. that extra.dot.s have bee roduced betweep. every
Tnormal - ESIRR 8y Bt & Rler PR O SRR M SERE S R i SR
| ocat i onsKHEii& eﬁp@n%§§o,m00@ﬂpé REGHIS pRY QEERAPIING Jédidymal Heohddl!inand extra

dots in colums g and | and so significantly reduces the white space
caused by domdstie’e tyns printer Wheres olugnie hapebefsed dibergisoffiort erxanypde.f brisemdye

characterjstics of,the a r t.he extr. ot.s may be the s ize as the
“nor mal - aeRR: R N 3 7 FRE o PG, ol e paBe i R &8 6
necessar Yproti@ée ®taBdtveen RWIBRNR Gatedsis tBE 86lsdle, MY capabl e of bei ng
operated at 50 KHz, ie expelling 50,000 drops of ink per second. The

ej ector may beEverei themamal adivetor iftstiuengpés porethen haifithed magireumnd dpagrer f eed
speeds, for exanpl it Js.onl necessary, .to be run 25. KHz.  Thus,
i vi dualCBFAR b SRt oS R RGatedty SRkt O
wi t hout deerpastiy. e hifo Medmiday Mk bjbetbhGviION Plies dalth4alPbhehdifgUENCY IS
more than hal f the "maxi nunt design frequency for the printhead as a
whol e, i natiay bduagessark tefedotoths pubep idthaatd/ ratoltdgaef theiddeingtsignaf setiaency. 1 n
a mcro chani cal Lnk ejector, which relies on thermal bendjn i.t.  may be
necessary anﬁﬂdE%h?WﬁngFgﬁrJﬁﬁfﬁmgﬁﬁ/6¥“@6PP3@e“ﬁfSFW%aﬂgbﬁghﬁl%kgnal S0
that thereBirobie haRRABE BatorSdRh@icehRat SRhUAE] SnbGndlt &roP %{e’@ﬂ!f)n E}Ec‘fé. state
and/or the ink reservoir has refilled before commencenent of the next
"nor mal " xg:d@c;pdejpgbgi widibAvoltage Avill result in a smaller extra dot being formed.

Alternatively the ejector may be activated with the pulse width and voltage of the

driving signal unchanged. This will result in either of the actuator not returning to its

rest position or the ink reservoir not refilling before commencement of the rest cycle, or

both. This will result in smaller drops for dots in both the “normal” rows and the extra

rows. However the effect is still satisfactory.

It will be appreciated that this technique is applicable to other digital printing

techniques where the image producing system may be cycled faster than normal. For

instance a laser printer may have a high scan speed of the laser beam across the imaging

drum such that less than 1 in two scans are actually used. The unused scans may be

used to produce extra dots. Similarly a light emitting device type printer may cycle the

light emitting devices at a higher than normal frequency to achieve the same result.

Also, within the scope of the invention is the printing of oversize dots in
unshifted locations next to or adjacent the unprinted location and/or the printing of
extra dots between the rows adjacent or next to the unprinted location.

Whilst the techniques described only consider rows printed after the original

row in determining where to place dots, it will be appreciated that a look ahead feature
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reduced pulse width/voltage will result in a smaller extra dot being
formed. Alternatively the ejector nay be activated with the pulse width
and voltage of the driving signal unchanged. This will result in either of
the actuator not returning to its rest position or the ink reservoir not
refilling before commencenent of the rest cycle, or both. This wll result
in smaller drops for dots in both the "normal™ rows and the extra rows.
However the effect is still satisfacto?y. It will be appreciated that this
technique is applicable to other digital printing techniques where the

i mage pro [ 4 be, cycled faster thapn normal. F instance a

| aser pri 121# g f ﬂﬁé’%ﬁﬂgg@ %ﬁlﬁ?cﬁ hdog%lgr{o‘gf)éné‘a{egfb ef%%meaogg?naéé%%oléo(}' 58P ¥he

i magi ng  dukiieIhe ok Mhink @iferfalBdot khdwld HaQl £e@ IS 1R Eha 6t Rl thiYedushdie, The
unused scans may be used to produce extra dots. Simlarly a light emtting

devi ce tyh# lpeliipg eheaddy iscappprent that dots gtitl bemormaky refeired esthat caumingher t han

normal fregquency to achiev he sane resul t. so, .W,thin the scope.of the
i nvent i ont?llgé1 “ ntr%wpr PF"_ﬁxt?‘%a §?&e6\5‘_:és Ein%aé/ P ?Ealcﬁﬁlletfﬁ’é ﬁ‘?%gﬁé]}lﬂ%a‘ioi %fext to
or adj acefht okilgfal .| SHn€lek 1Y, ARAEhBGHiRBAKs AesdBBd RialyMdoneinShte BE b dRE S
between the rows adjacent or next to the unprintéd |ocation. Wilst the

t echni quesexd sew prigted adier theomwialle desizgdgpopitiont Byl using erloelhehead ifesituralthe r ow i n
det erm ni where t lace dots, it will -be a eci.ated that a | ook ahead
feature MDA PR HRE P bt the Sormy b R REL PR 4 heBie S il
before thgcgfiginal row. For exanple, if using the |look behind criteria a
dot should be placed to the right of the failed nozzle, but |ooking ahead
it is appar entlttilltalsgoresapprédiatérbthat tismtechmigesmiay dd used withtlasolaodibEDor  t he
next fEMIFOQB then a betterdr sukt nar be fo."lac thqﬁgﬁt in the left
hand col JFHPEF and RBOGEoRIFTs 4pd ofiEr tages:o 31&“9 PRI MU et ST e85 et hed may
al so tranakdbistdeBertdRht drPinRRIuaNSotvati o I RDrabhbndR F Rk ABbleYarfi€Si 1 ed

position. By using a | ook ahead feature the dot nmay be printed in the row
bef or e t heElRan pd/HL) putst may fapberi théromayfbez dedeat ér theghotoconductive imaging

drum of a laser printer. In both cases, shifting of dots can hide or reduce the visual

Q

effect of the defect in the device or component.
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occur. It will also be appreciated that this technique may be used with

| aser and LED printers and photocopiers and other types of digital
printers where the placenment of an ink dot is dependent on individual
activation of a device or conponent. For exanple, an LED in a LED printer
may fail or there may be a defect in the photoconductive imging drumof a
| aser printer. In both cases, shifting,of dots can hide or reduce the
visual effect of the defect in the de¥ice or conponent. 8 CLAIMS 1. A

met hod of nodifying an inage to be digitally printed by a printing device,

t he devigﬁﬂﬁﬁxéng at least a row of activatable devices which, when
activated;—cause rows of dots to be deposited onto a substrate, the device
al so having neans for noving the substrate relative to the row of devices
in a direction generally perpendicular to the row of dots, the nmethod

bei ng used to r. failur f at. Least e faulty activateble
devi ce t og'cor r‘gg{q}%@&z?ﬁ @8@&%% 4 éIB%%eﬁf’ ;%8 ﬁﬁgxg]kly@g&e%g)fy 3 Hﬂ{m deViEEi TS ¢

| ocations, thedéveidtadingn iedi Debvk BLadivantlefevaks WRML Wh¥h Adivated] @ast some
of the or each of the at |east one fault activat abl e devices so as to

det erm ne t he ®psciffdots todieaddporitasronte e subwrate, tandevids)alsadeiving meadsdast one
addi ti onal dot gt.tQ£ at %%ﬁsthne fd iti%pa | ocat i on %n Ehe vicinity of a
respective spe?Pti'é 8 CHPTHIC TRLVELfO chvad ideVISHR m 9t IP%ﬁeﬁg'f‘%
di sposed in ropérpédaeiulirn@nthkhew efdodeticnsdioy Bdie ufid & BahpdndRgsodata. 2.
The nmethod of claim 1 wherein the at |east one additional |ocation is
| ocated transidieettyat dgast one Sply pétivatdbbrdaviieerto @rredthectist thedlepbsitomi m |
wherein the at ofl F¥5e 80 % s%%gilﬁtcllgc%%‘ll)nsl, %feargllet?lgd inscluld?r?gatthggteps of:
a) identifying at least some of the or each of the at least one faulty
activatable devices so as to determine the specific location or locations,
and
b) adding at least one additional dot at the at least one additional location in
the vicinity of a respective specific location, the or each additional
location being disposed in row other than the rows defined by the

original image data.

2. The method of claim 1 wherein the at least one additional location is located

transversely of the specific location.

3. The method of claim 1 wherein the at least one additional location is located

longitudinally of the specific location.

4. The method of claim 1 wherein said dots are printed in rows and the at least one

additional location is located between said rows.
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| ongi tudinally of the specific location. 4. The nmethod of claim1l wherein
said dots are printed in rows and the at |east one additional location is
| ocat ed between said rows. MJ131-SG 9 5. The nmethod of claim 1l wherein said
dots are printed in rows and at |least two additional |ocations are |ocated
bet ween adj acent rows for each specific location. 6. The nethod of claim1
wherein said dots are printed in rows and at | east two additional

| ocations are | ocated between adj acent?rows to the same side of each
specific location. 7. The nethod of claim1l wherein said dots are printed
in rows a d colums_,and he | east .qne additi | ocati,on.is |ocated in
one or h co#ﬁ%ﬂ%eﬂg’ (éf“‘tlﬂg} "E‘}eaf‘én 3?18 & %éﬁr‘?‘?dgml W5 4Gt d7RTt BER ween

sai d rOWS 8. ddwmtisiRl heehtdhs CArdi WedteMRERER %H_&c&ﬁt rosZ $or0kach g?écn% an

additional location is the sane as the size of a dot at a | ocation
required by thecitirmge data. 9. The nethod of claim 1 wherein the dot size
of a dot at an additional location is |less than the size of a dot at a

| ocation required by the inmage data. 10. The nethod of claim 1l wherein the

dot size @f a HR nRthod drAdAtd P wHeRGH Ishi@ HoRY aleNRintd RIS vdalnd AJLREEN to an

additional location is less than that required by the inmage data. MI131- SG
additional locations are located between adjacent rows to the same side of each

specific location.

7. The method of claim 1 wherein said dots are printed in rows and columns and
the at least one additional location is located in one or both columns on either

side of the specific location and between said rows.

8. The method of claim 1 wherein the dot size of a dot at an additional location is

the same as the size of a dot at a location required by the image data.

9, The method of claim 1 wherein the dot size of a dot at an additional location is

less than the size of a dot at a location required by the image data.
10.  The method of claim 1 wherein the dot size of a dot at a location required by the

image data adjacent to an additional location is less than that required by the

image data.
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