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In such arrangements, it is desirable to form larger arrays of ink cjection nozzles so es to provide for a page
width drop on demand print head. Desirably, a very high resolution of droplet size is required. For example, common
competitive printing systems such as offset printing allow for resolutions of one thousand six hundred dots per inch

40 (1600dpi). Hence, by way of example, for an A4 page print head which is eight inches wide, to print at that resolution
would require the equivalent of around 12800 ink ejection nazzles for each colour. Assuming a standard four colour
process, this equates to approximately fifty one thousand tnk ejection nozzles. For a six colour process including the
standard four colours plus a fixative and an IR ink this results in 76800 ink sjection nozzles. Unfortunately, it is
impractical to make large monolithic print heads from a contiguous segment of substrate such as a silicon wafer substrate.
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la- This is primarily a result of the substantial -reduction in yieldym b
i ncreasing size of construction. The problemof yield is a well studied

pr obl emWo 0189845 eni - conduct or i ndustry and the manuf act uper/auoé/ideos et
devices often utilizes sem -conductor or anal ogous sem -conduct or
processing techniques. In particular, the field is generally known as Mcro
El ectra, Mechanical Systens (MEMS). -Aasurvey on the MEMS field is made in
the Decdhbisprimgpgresuirelithe Speatial mwmnmm&@@amﬂu&ﬁaummnﬁa kid Is
McWhor t Qmmﬁabctﬂnﬁﬂm iR Genll A D i e mtﬁa&e%%agamvfe&%&%a n%m

solutio m_of ta| S 1S to nanu ac ure a
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nent Wr&%ﬂ@t%ﬁymlﬂﬁ’éd@mademmMbgh%piIEEEISPeaﬁunlmmmsect i on
zl es Tome-qmmmmmm;omenamedmaﬂmﬁwamhb tehdi® Spaci ng between

adjacent Pri e BRAH IR gyég c t el ntroll ed even
in the e f th clin Jﬁ%hr norn&?mg é?ﬁ? ﬁ?f ﬂﬂgflﬁns For

L es
exanpl e, “8¢ ou% q‘b?%?)‘\?fcﬁgﬂg&?‘é%%?tﬂ?? - fortgnaialy e PIJP"PFUH*FGIP@@ ndaiss per
inch a m%r%mntheém@gpmmmmmw@bmmwhmmwﬁ@mm&a required. |
MI47 - Gediily comtroBed velNvhe Badafte offerkla MR R uORIED 20 RRRR dﬁ&,&g&r Q01 Anbi ent
cundi ti 4, Q vi ronment of rint hea nay result in
thernalqﬂ§ Ilné&ﬁglfOf %§£%%?%?ﬁgﬁeaamrﬁm?ﬁezﬂveVFgP ks RieRys s
expansi d construction of the overlap between adjacent print head

segnents which may in tomlead to the production of artifacts is the

resul tant output image. For exanple, the tenperature of the print head arty
ri se 25"C above anbi ent when in operation. The assenbly of the print head
may al so be made of material: 5 having different thermal characteristics to
the print head segnents resulting in a differential thermal expansion

bet ween these conponents. The silicon subs, ate nmay be packaged in

cl astonmer for which the respective thermal expansion coefficients at 2.6 x
104 and 20 x 10a per degree Celsius. Artifacts are produced due to the
limted resolution of the print head to represent a continous we inmage In a
binary formand the ability of the human eye to detect 0.5% differences in
col our of adjacent dots in an lunge. 10 SUMWARY OF THE INVENTION It is an
obj ect of the presort invention to provide for nechani smfor conpensating
for relative displacenent of overlapping print head segnments dozing
operation in an effective and convenient mmet. in accordance with a first
aspect of the Invention there |Is provided in stn Ink ejection print head
conprising a plurality of overlapping print head segnents, wherein the
spatial relationship between adjacent segnents is variable wwth 15 tine_ a
met hod for controlling the tiring of nozzles whin the overl apped segnents
conprising the steps of, (1) determining a neasure of the overlap between
adj acent print head segnents, (b) creating a half toning pattern for the
nozzles In the region of overlap of the overl apping segnents, and (c)
adjusting said half toning pattern as a function of said neasure in the
overl apping regions of said ,said print head segnents to reduced artifacts
produced by the overl apping of said priest head segnents. 20 Preferably, the
step for determ ning a neasure of overlap enploys a manure of to tenperature
of the print hand segnents TM half toeing patterns are preferably produced
by neats of a dither matrix or dither volune and the alteration can
conprise adding an overlap value to a current continuous tone pixel output
val ue before utilizing the dither matrix or dither volune. in place or a
nmeasure of tenperature a neasure of distance can be provided by the use of
fiduciary strips on each of the segnents and using an laterferanetric
technique to determne the & mof relative novenent at between the 25
segnents. In accordance wth a farther aspect of the present |Invention. them
is provided an ink ejection print head system conprising: a plurality of
spaced apart spatially overlapping print head segnents, at |east one neans
for neasurenent of the degree of overlap between adjacent print head
segnent:: neats fix providing a half toning of a continuous tone Inmage and
nmeans far adjusting said half totting nmeans in a region of overlap between
adj acent print heed segnents to reduce
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30 art-ifacts between said adjacent segnents. The nom for adjusti ng 7 t7h) Vredlif
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the the anQupor@f segviidfahoding ROkMEGRR SitiGe Risewiitheis digper R gmpast bef@on the :
Al tern iveI only a single tenperature sensor can be used if it can be
assune segnments of the print are s r to one
anot her |n phys‘f‘t‘&’F“g Wg'“ '?ﬁm%‘& aﬁ"&‘% t”?'#ﬁ |enw éﬁ ey of each
Fall’ of ovgmawmugmw%@b%mmvme °°°I*H'é“‘ BEBPEES* over | ap
S then. Usesprioat uiabkeken dacmesinhe spmwhismoazdn e b ki oriegat 1o 596 T het ween

adj acent  pPeincand & 3bu PG R tofing reins in § refloh SRR E) bl adjacerts B i mrgreoth o 28cd NRge

i nthe igpst and., bg,yqﬁ{m ;rnm[urreans of digital half toning - 25 errpl oy| ng

any rret od or tec ni ue “ép‘ .\Mg =1 Mﬁﬂw 2 Ddfuloveh iipdd
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t echni ques can ence‘ws maglpmg@ he E‘E‘ﬂgﬁﬁx IIJLthlhney

entitled IH"@Y‘PP&!-WT‘F““TWH g Fi g
adj acent prepntiuos wesdope fonykitigvios in 2 lookip trhent i-¢itheamppl RS SR AR 12 13
Thee over | agues w adjust for the regions of overiep of print head segments. mMmd‘mﬁwhﬂmmmd& matrix

35  aay bo implemcoled in handware or by means of saftware employing an algorithm.
BRIEF DESCRIPTION OF THE DRAWINGS
This invention is pointed out with particulazity in the appended claims. The above and further sdvantages of
this invention may be better understood by referring to the following description taken in conjunction with (he
accompanying drawings, in which:
40 ¥ig. | shows a schemadic of a pait of adjacent print bead segments according
to the invention;
Fig. 2 illustrates the process for printing dots from adjacent print head
segments as shown in Fig, 15
Fig. 3 illuseeates o process of blending dots between adjscent print head
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regi on may extend approximtely 40 thou (I nm) providing an overl % pd‘y ﬁ
nodes spaced at 16 mcrons for 1600dpi resolution. In the region o fZQhe
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of ink 30 Simlarly inthe region | | of the segnent 3 t e nary of this
segnent are used echusiver for the ejection of ink In. the overlapping
regions 12,13 a bleed is provided bet#een the two print head segnents 2,3
such that_al th dge 14 of the print head segnent 2 nozzles are used
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nozzl es of trﬂ&%ﬂﬁﬂmBHngﬂﬁﬂ@ﬂaseﬁmathEﬂumbﬂﬂmmdmzehy for printing. In

bet ween, embodingit efftip@dvaikiénd)n, Whi ch can be |inear or otherwise, is provided

betas these t £ ,gsgﬁgg nce s,shawn in Fig. 2, when panting a
full oI our o\t/}% u%i an a p'g%e Eg %"&#‘é’?%ﬁ&ﬁ% 17 is printed

exclu mdegnent 10 while the area 18 is printed
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artifacts between overl apped segnents ofthe print heads. A fall software

i npl ementation of a dither matrix including the inplenentation c?f @AMk

al gori t%@?g justing variable overlap between print he se nt S is
attache 2BPendi x A, The programis written mthe pr 8@?%95%5 Panguage
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the know edge of a pawn skilled in the.grk The basis of the algorithmis
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used 88 dither wmmmd@awm@w Detgrintier oanyincrepee from tejilealimemsity at

. the nozzl @dmldwhmfwmwmwmp&mmgﬁmbmkmpﬂﬂg%dmmmm he

di ther thrgsh ,g{(@t,d_mﬁﬂm qgé#mﬁg gaent s’
I nt er pol at ecg 5‘1 I LUES %M@gﬁ%ﬁro uge aﬁéq%gt

, for that Ioc |on nce
prom sed BRmedie W"F‘Pﬁémﬁa‘t"?ﬂrw be only partially reproduced,
| eadi #§ to a | Wome@kepmuwlmmtmmﬁmwdﬂbmmhymmmg
t hat corre&&mamgzuma&wm aweetmlhmm
achi eved ad e d:?ohgrﬂaf rratrr ern eltmrFngt%lwegrrents
or drtherr n to contr n!L']é ousS tone vafme roubﬁh a si n I'x and
t hen assi tHBPEISt dot to one or the other nozzI e stochastrcal ly,
according to a probability given by the current interpolation factor. 25
Secondl y, adjacent dots printed by different segnments will overlap again
| eading to a | ose of overall intensity. As shown in Fig. 6, the valve for

each overl apped segnent is plotted along the horizontal ax s 60,62 as VA and
Va respectively between the values of 0.0 and 1.0. The cal cul at ed out put 66

fm wm] AF F A~AA O rl F LR v oA v~ o~ + t ~ + AN vt oAl N Y o |



as a function, | , for values ranging fromO0.0 to 1.0. A contour znﬁ 2@
shows tin resultant values for 1A+00.5. Fig. 6 shows the qualitati hajse
of the tWwoea/ssi4sensi onal function linking the two segnentgey mﬁ%gﬁ) s430Nt i nuous
30 tone vanes VA and VB to the observed output intensity i A+s or the Rat
approach, an input continuous tone val ue Vend an interpolation factor f
together yield VA= (1- f) \% and Va = f V3-Thee cl oses the interpolation

factor is to %05 diflene et t he |nput conti nuous
t one val uagj ée oBs rve ou Pu”t‘l @:Em‘wb 1‘%\&5‘9‘ Rinfeddotspad st 1 at ed
is Fig. ““ﬁ@ RS‘WE memmaawmwwwwmtuon
this cur\@tmmf&mmmﬁmmﬁu@mﬁmgmw&ﬁ Iﬂ\ﬁlﬁﬂmﬁny

kind of momﬂ@ngmwmmm émgﬂe Lot ens

at t enuat g .. M@leve th wpm tput |nter'i"£é7’7n?/' &‘Fﬁf B'fm‘the

t wo segue |npu VAt g i do E@?&%ﬁ Gelengdt arep and ans umeplppaed” bosded/At+\/$
>V. This P& @m@lwwmmqmmmmmnwwn shows
a | i near mﬂﬁ&fmﬁﬂhﬁtm%ﬁﬁﬁmg& utes to the output, that is

.0 .0 or f LOg ﬁﬁmgﬁﬁ Qb ave e |ther matrlx i ncl udes the
effects of . g§ WD|n 0 0|n escrlp Wﬁemflc
enbodj e l%ﬁ“’? In pdjace spgmepts *‘éﬁwlefnlﬁhﬁem@e#mmuuhpndfbaior

vari akd ommwemwmmmmamwmwmmmw
at t ai ne ndvedajping AtiMs chlactidlly va@f the advant ages of the invention. For exanple,

it wll be ap|c>fh¢g§1|meaa hat entlon g be enbodi ed in either hardware
or software | |ta Aot 4t oreie bridst md fegosgemegtds thapexty ot h

of which ‘3?‘5"‘ M&Wmmmm&muﬂm@mm
respect i mewmmmmmwwwma{m&eh@g cover

al | slfch wmm%tmal Mﬁ?}%‘%‘ tru r,ssgel:; and
scope of § R@uldly ﬁ;?ﬁ&&% %m a%% m”{&:’%lc VOI m%
bt ai M st aqat T APl O AREPamEm e prd, Tpriogesef foditheshecopit fhoygh the twoj ¢
eubdotsPe‘l"'ﬁ'["""“ﬁ‘?‘=u FgEged A reiglewbt | mage, char const* pDot| mageName, char

const* pRef mtmmmmrwmmwa&mmmﬁ%mﬁ 0
over | apSi mubmis bonfiindi @b %#%%g%mﬂermt o B'
LUT& thy @&%ag%gggﬂé‘ 'u maftices will be only partially le P ne
{ publ] 5 L nt o leadmgtoalnssof
This can be remedied by ensuring that carresponding nozzles never both produce adot. This can also be
mwm&mmof&mmfmmmmdﬂmghmmmm
adnﬂeﬁﬁcmuﬁxmdﬂmasﬁgﬁgﬁeomdmmmmmcmnMeMmMy,mﬁngbamm
given by the curent interpalation factor.
Smmﬂy,adjmuﬁdo&pdﬂedbyﬁﬁaﬂmeﬂswﬂovuhpag&hluﬁngbahmofwmﬂtﬂmmy.
AsshovminFig.S,ﬂlevﬂmfmuchovedappedsegmmtisplcuedﬂmg&chudmnmlméo,&mVAmd
V3 respectively between the values of 0.0 apd 1.0. The caleulated output 66 is piotted with respect to the vertical axis 64
as a function, 4sn, for values ranging from 0.0to 1.0. A contour plane 68 shows the rezultant values for 1,,5=0.5.
Fig.sshnmmqmﬁmﬁwshapeofﬂn&raﬁmmdmﬂﬁmc&mlhhnghmwmmmm
tone values V, and Vy to the observed output intensity I,z For the first approach, an input cantimicus tone value V and
an interpolation factor ftogether yield V= (1-f) V and V= £ V. The closer the interpolation factaris to 0.5 the greater
mmﬁmmmmmﬁnmmmmmmmummmm. For V=1.0, this is illustrated in
Fig. 6 by the curve 200 an the vertical Vx+Vy= 1.0 plane. By definition this curve lies on the fanction surface. Fig 6
indicates that when any kind of mixing ocours, that is 0.0 < £<1.0, the output intensity is attennated, and to achieve the
dmiredoutputhﬁmsityﬂwsmnufthst“msegmenis’hpntvalusmlsfmeedthedcsi:edoutputvnmc,thatisVA+V3
>V. This forms the basis for the algarifhm in appendix A.
Ihzfuncﬁondmmaﬁnearmpmsewhmonlyonescgmmmnﬁbmtoﬂmoutput,ﬂmtisi‘=0.00rf=1.0.
msassumofcomseﬂmthedﬁhermmixmnluduﬂleeﬁbctsofdotgm
lhefmgcingdwcﬁpﬁmhasbemﬁmitedmspedﬁcmbodhnemsofﬁﬁsinmﬁon. 1 will be apparent,
howeva‘,thatvaﬁaﬁnnsmdmodiﬁcaﬁmsmybemademtbeinvenﬁon,withﬁwaﬂninmmiofsomoraﬂofthc
edvantages of the invention, For example, it will be appreciated that the mvention may be embodied in either hardware or
soﬁwaremasuitablypmgmnmeddigiMdataprccessingsystm,bothofwhichmmdﬂyamompHMbythnseof
“ordinary skill in the respective arts, Therefore, it is the object of the appended claims to cover all such varistions and
modifications as come within the true spirit and scope of the invention.




int 35 40 45 RI1E DotLine ( } : mwhiteRun(0), mblackRun(0) {} _RLE

Dot Li ne(int whiteRun, int blackRun) : mwhiteRun(whiteRun), m 27 NIVl

bl ackRun( bl ackRun) 'liteRun() coast ( return m whiteRun; Bl ackRun() const
{ retur VOO BKRUN; } mwhiteRun; mblackRun; 1, typePEFAPBYSIXRIE
Dot Li ne, allocator<RLB DotLine> > RLE Dot; static void Usage ( } {
fprintf(stderr, fprintf(stderr, fpringf(stderr, fprintf(stderr, fprintf
(stderr, fprintf(stderr, "usage: n n n SegnentDither\n"); inputlnmge\n");
dots ParPi xel \n") subdotsPerpot\n"); dotlmage\n"); refDotlmage\n"); {}
22 NO V 20QL.WO 01/89845 -7 5 } fprintf(stderr, fprintf (stderr,
fprintf(%glqlerr, fprintf (stderr, fprintf (stderz, fprintf (stderr, exit

- (D ObtainMisregistrationTransferfunction
5
N int dotaPerPixel,
int subdotsPerbot,
BI_Image const& dotImage,
char const* pDotlmageName,
10 char const* pRefDotlmageName,
int const cverlapSize,
int const overlapIndex, // 0 .. overlapsize-1
int const misregFactor,
BI_Image consté ditherMatrix,
15 BI_LUT& lutv,
BI_LUT& luto,
BI_LUT& lutl
yi

20 class RLE_DotLine
{

public:
RLE DotLine()
: m whiteRun (0), m blackkun{0) {)
25 RLE DotlLine(int whiteRun, int blackRum)
! m whiteRun (whiteRun}, m blackRun(blackRum} {}
int WhiteRun{} const { return m whitepum; }
int BlackRun() const { return m blackRun; }
30 private:
int m_whiteRun;
int m_blackRun;
}i
typedef vector<RLE Dotline, allocator<RLE_Dotline> > RLE Dot;
35
static
void
Usage ()
{
40 fprintf (stderr, "usage: SegmentDither\n"):
fprintf {stderr, " inputInage\n");
fprintf (stderr, " dotsPerPixel\n");
fprintf {stdexr, " subdotsPerDoti\n"} ;
fprintf {stderr, dotImage\n”) ?
45 fprintf (stderr, " refpotImage’\n”) ;

o




n"™™"™"™™"" 10 static void BadArgunent(char coast* pErrorMsQ) P 0y 700

overl apCernter\n") ; ~cverlapSize\n"); msregractor\n"}; dithe I\;BW' ig?\ n"};

out put | RRGY M9gys out put Resol ution\n"); PCT/ AUCO 00593 fp&#wlﬁ%gfrx,
; #de

"Segnment Di ther: argument error: %\n", pErroxMg); 15 exl

CHECK ARGUMENT(cond) if (cond) BadArgunent (#cond) 20 static double
M sregDot s(int coast m sregFactor) { return (double)m sregFactor 25 }
static int M sregSubdots(int coast m sregFactor, int coast subdotsPerpot)
30 { | [/ 1000;fPF’é’ctgl‘-'ﬁ’df‘T‘mt') BU Roundfverspesnbera! i sr egFact or) *

subdot sper pot }{prigttalstderx35" voi d Put &etlap§izend~)coast subdot sPerpot, RLE Dot
coast & r leDot ,spf{helrfiracast dot ROW, p; .1k 50RGI, dot Col , int coast
msregractor, bl |.7ROcE opt putl mog ] 45 1 2010 2:72 WO 01/ 89845

fine

PCT/ AU0O0O/ 0059
90 fprintf (stderr, ™ outputImage\n") s
fprintf (stdexr, " outputResolution\n");
exit(1);

10  static
void
BadArqument (char const* pErrorMsg)
{

fprintf (stderr, "SegmentDither: argument error: ¥s\n", pRrroxMsg):
15 exit (1);

#define CHECK ARGUMENT (cond) if (cond) BadArgument ($cond)

20  static
double
MisregDots (int const misregPactor)

{

return (double)misregFactor / 1000;
25 )

static
int

MisregSubdots (int const misregFactor, int const subdotsPerDot)
30 ¢

return (int)BU_Round (MisregDots (misregFactor} * subdotsPerDot):

static
35  wvoid
PutDot

int const subdotsParDot,

RLE Dot const& rleDot,
40 int const dotRow,

int const dotCol,

int const misregFactor,

BI_Images outputlmage

45 {




-8 int const m sregSubdots - M sregsubdots(m sregFactor, subdot aPerpot);

int const subdot Row - dot Raw * subdotsPerpot; int coast subdot cdl? ¥0dBECol  *
subdot sPerDot; 5 int coast dotoverlap = rleDot.size(} - subdotsPerDot; int
const d¥ 4 dotoverlap / 2; 10 int const row - subddRGEHATOV/MSINargi . n +
i; if (row< 0 11 row >- outputlmge. Hight()) continue; 15 int coast
whiteRun = (*ii).WiteRun{}; int blackRun - (*ii) .BlackRun{}; 20 int col -
aubdot Col - dotMargin + whiteRun + m sregsubdots; if (co]. < 0) ( blackRun
+= col; col intO¢on26 nBEregSubfiotEl &£ MDRiegs A (mi srefFrater, | subdotbbeaDot).;DEgi N(J;
for (int i - i lonSeduSfdRhouSl 28€row! # fundobsbineey } 40 static void M

rge$tale } if (col, + Run >- —outputlnage. Wdth(}) blackRun -

out put | mage. V%“&t?l t-’"‘@%’l@f&h T;}" Cﬁla"&ﬁéﬁﬂ‘?tﬁeg@t'conti nue; BU ExpandBitRun {
out put | mage. | mage(row), col, outputlnmage. Wdth(), blackRun, 1 double coast
scal &, 45 inim wons? ddtdNebiad~1 91epo¥V1Qd() 8984MucLFELRIPO 00593 -9 doubl e& O,

int const dotMargip = dotOverlap / 2;

RLE Dot::const_iterator ii = rleDot.begin();:
for {int 4 = 0; 1 < rlebot.size(}; i++, ii++)

10 {
int const row = subdotRow - dotMargin + i;
if (row < 0 || row >= outputImage.Height())
continue;
15 int const whiteRun = (*ii).WhiteRun();
int blackRum = (*ii).BlackRun{);
int col = subdotCol - dotMargin + whiteRun + misregSubdots;
if {col < 0}
20 {

blackRun += col;
col = 0;
}
if (col + blackRun >= outputImage.Width(})
25 blackRun = outputImage.Width(} - col;
if (blackRun <= 0)

continue;

BU_ExpandBitRun

30 {
outputImage.Image {row),
col, '
cutputImage . Width(},
blackRun,

35 1

yi

40  static
void
MergeScale
{
double const scale,
45 ints v,



double& fI { 5 double coast vScal ed - (double)v * scale; if (chﬂ)ﬁ&sﬁ
255.0) { v = (int)BU Round(vScaled) ; } 10 else { 15 |1 static £20%vb k
Di ther ygogsagss doubl e coast fscale - vScaled / 255.0; § ,QW;J:,H *=
fScal e; Bl-1nmage const& inputl mage, BlI_LUT const& | ut Dot n | nt coast
dot sPer Pi xel , int const subdotsPerDot, BI-Inmage canst& dotlnmage, char
const* pDot| mageNane, char const* pRefPot| mageNanme, 30 int coast
aver | apcenter, Bret const overl apSize, int coast m sregFactor, BI-Inage
const & di t her RBP ?&FOBI _lInage& out putl mage, 35 int coast outputResol ution,
boot const bREe#les fboot coast bSki pLRS, boot coast bSki pRHS, boot const
bPi xedi nterp = false, 40 double coast fixedFO - 0, double const fixedFl -
o{ /1l cgnpute overlap interval 45 int const overlapstart = overlapCenter -
(overlap5i _ze / 2); 22 NOV2' LI WD 0Q1/89845 -10 int coast overl apEnd -
over | ApStart FOHIBIRHSTYRIed 1, (dpyblelng sealfs nvert dither matrix Bl - I nage
di t her Mat ri x21f5(va¢ala@<MRSEiN2 - dither Matri x; '

{

v = (int}BU_Round(vScaled);

10 else
{
v = 255;
double const f£fScale = vScaled / 255.0;
£0 *= fScale;
15 f1 *= fScale;
)
}
static
20 wvoid
Dither

BI Image consté inputImage,
BI_LUT conste lutDotGain,
25 int const dotsPerPixel,
int const subdotsPerDot,
BI_Image consté dotImage,
char const* pDotImageName,
char const* pRefDotImageName,
30 int const overlapCenter,
int const overlapsize,
int const misregFactor,
BI_Image const& ditherMatrix,
BI_Image& outputlmage,
35 int const outputResolution,
bool const bRetain,
bool const bskiplHs,
bool const bSkipRHS,
bool const bFixedInterp = false,
40 double const fixedf0 = 0,
double const fixedFl =

// compute overlap interval
45

int const overlapstart = overlapCenter - {overlapSize / 2};




Bl Invert(ditherMtrix2); PCT/AUOCO 00593 // initialise and clear 8* [ PUL
i mage int coast subdotsPerPixel - dotsPerPixel * subdotsPerpot; 10 N0t loast
bi | evel xei ght - inputl nage. Hei ght () * subdot sPer Pi xel ; int const

bi | evel B9845; nput | rage. Wdt h() * subdot sPer Pi xel ; i fPCTARRYSA { 15 20
25 // initialise outputimge. Initialise Bl_Col orMdel (Bl Col or Gayscal e,
1), bilevel Height, bilevel Wdth, outgytResolution, outputResolution //
clear Bl CC* pCQutputRow - outputl mage.lmage(); for (int j - 0; j <

out put | mage. HedwgBdr(s) ; ovierlapend{ = Bileflapsvakt RebpoldpBideROW,; out put| mage. Wdth());
pout put Row +- out put | mage. RoWSi ze() 30 1 ) // convert dot inmage to RLE

RLE Dot rl eDot; 35 f I nt | < dotlmage. Haight(; i++) { int const
whi t eRun - Bu’héf’%i "fﬁtz%%ﬁ P3&le. I mags(i), 0, dotlmage. Wdth(), 0 //
white int bl aBkRuage @fthématxrisRun -- dot ! nmage. wi dth() WO 01/89845 -11

dot | nage. | mage{tinkrMatydXzt € Biher@atri age. Wdth(}, 1 // black blackRun - O;

BI_Invert(ditherMatrix2);

// initialise and clear ocutput image
int const subdotsPerPixel = dotsPerPixel * subdotsPerDot;

10 int const bilevelHeight = inputImage.Height(} * subdotsPerPixel;
int const bilevelWidth = inputImage.Width() * subdotsPerPixel;
if (1bRetain)

{
// initialise
15 - outputImage.Initialise
(
BI_ColorModel {BI_ColorGrayscale, 1),
bilevelHeight,
bilevelwidth,
20 outputResolution,
outputResclution
)i

// clear
25 BI_CC* pOutputRow = outputImage.Image ()
for (int j = 0; j < outputImage.Height(); j++)
{
BU_ClearlLine (pOutputRow, outputImage.Width()};

pOutputRow += outputImage.RowSize():
30 }

// cenvert dot image to RLE
RLE Dot rleDot;
35 for (int i = 0; i < dotImage.Height(); i++)
{ .
int const whiteRum = BU GetBitRun
{
dotImage.Image (i),
40 0,
dotImage.Width(},
g // white
)7
int blackRun;

45 if (whiteRun == dotImage.Width())




5 blackRun - BUT GetBitRun 10 15 20 25 30 35 int coast gl obal Dot R w - (
dot sPer Pi xel ) + dot Row, BI CC coast* pPixel - pRow, Bl _CC const*Z{ NOVI

pDi t her roxel/g98450Di t her Row;, 81 _CC coast* pDithezPi xel 2 -P@HMJH@W_WZ; i nt

row *
RIS

ditherCol - 0; for (int col - 0; col < inputlnage. Wdth(; col++ I nt coast
vRaw - *pPi xel ++; int coast vDotGain - |utDotGain[vRaw]; for (int dotCol -
0; dot Col < dot 3PerPi xel; dotCol ++) 401}-{ 22 NOV' NOO PCT/ Al 1 00/ 00593 }

rl eDot . push back(RL& Dot Li ne(wbiteRtm bl ackRun)); // dither contone input

i mage to bi-level output image BI-CC Bl -CC BI CC Bl CC Bl -CC BlI CC
coast* coast* coast* bE¥wABE*=dlinst* coast* plmage - inputlmage. | mageC);
pRow - plmage; pDi ther - ditherfatrix.lmgeC); pDtherRow - pDither;
pDither2 - ditherMajgd x2. I mage(); pDitherRow2 - pDither2; int ditherRow -
0; fog (int row - (}; row < {

blackRun = BU GetBitRun

(
dotImage.Image(i),
whiteRun,

10 dotImage.Width{),

1 // black

1i

}

rileDot.push back (RLE_DotLine (whiteRun, blackRum));
15 }

// dither contone input image to bi-level output image
BI_CC const* pImage = inputImage.Image();
BI_CC const* pRow = pImage;
20 BI_CC const* pDither = ditherMatrix.Image();
BI_CC const* pDitherRow = pbither;
BI_CC const* pDither2 = ditherMatrix2.Image();
BI_CC const* pDitherRow2 = pbither2?;
int ditherRow = 0;
25 for (int row = 0; row < inputImage.Height(); rowt+)
{
for (int dotRow = 0; dotRow < dotsPerPixel; dotRow++)
{
int const globalDotRow = {row * dotsPerPixel) + dotRow;
30 BI_CC const* pPixel = pRow;
BI_CC const* pDitherPixel = pDhitherRow;
BI_CC const* pDitherPixel2 = phitherRow2;
int ditherCel = 0;
for {int col = 0; col < inputIimage.Width(); coli+)

35 {
int conat vRaw = *pPixel++;
int const vDotGain = lutDotGain[vRaw];
for {int dotCocl = D; dotCol < dotsPerPixel; dotColt+)
{ .
40 int vRawDot = vRaw;

int const t0 = *pDitherPixel;
int const t1 = t0; //*pDitherPixel?;

int const globalDotCel = (col * dotsPerPixel} +
45  dotCol;



( int vRawbot - vRaw, int coast tO *pDitherPixel; int coast tl :i(?; v
[/ *pDi therPi xel 2; int coast gl obal DotCol - (col * dotsPerPixel) + Z{@ o

dot Col ;__ i ge. Height(); rowi-+) for (int dotRow -_0: dotRow <
dotsPerwprxLE#gd"ggt Row++) (22 NOV2] O WO 01/ 89845 dit her BCHOUPYOASE o) ()

PCTI AU00/ 00593 12 // interpolate intensities in overlap region and //
one or the other or both if (1bFi xedl ntigrp && gl obal Dot Col < 4 int coast t -
t0; if ((vDotGin - 255) Il (vDotGain > t 4 if (!bSkipLHS) PutDot { } 25 30
ti; & vDotGin !'- 0)) 35 } subdotsPerpot, rl eDot, gl obal Dot Row,

gl obal Dot Col, 0, outputlmage } @V Sitedpbldth bidtsedkidseid oflaay eédiapbad <
gl obal Dogfegl) { int coast t - (overlapsize -- 0) ? to: if ((vDotGain --
255) 11 (vDotGain >- t if (lIbSkipRHS) { PutDot
// dne or the other or both
5

if {!bFixediInterp && globalDetCol <
overlapStart)

int const t = tQ;

if ((vDotGain == 255) || (vDotGain >= ¢
10 & vDotGain != 0))

if (!bskipLHS)
{
Putbot
15 (

subdotsPerDot,
rleDot,
globalDotRow,
globalDotCeol,
0,
outputIimage

20
1

25 ' )
elase
if (1bFixedInterp && overlapEnd < globalDotCol)
{
int const £t = (overlapSize == () ? t0 :
30«1

if {(vDotGain == 255) || (vDotGain >= t
&& vDotGain != 0})

if {!bSkipRHS)
35 {

Puthot

(
subdotsberDot,
rleDot,
globalDotRow,
globalDotCol,

misregFactor,

40

outputImage

)
45



{ 40 aubdot sPerpot, rleDot, gl obal Dot Row, gl obal DotCol, M .3re?§3@t§%
out putl mage 45 } 22 NOV?J1 WO 01/89845 5 #if | 10 MsregDots (ms ; %r)

, overwapmisdgys+ M sregDots; newoverl apsize / overl apsi gep/audeionses

PCT/ AU00O/ 00593 // account for stretch or shrink if (!bFixedinterp) { double
const msregDots - doubl e coast newover] apSi ze - doubl e-const overl apscal e
15 overl apscale); 20 30 vRawDot - (i nt')lﬁT L~ Rouad(vRawDot if (vRawDot > 255)
vRawDot - 255; // Mergescal e(overlapscal}e, vRawDot, } // conpute

i nterpol ation factors double f0, fl; if (bFixedlnterp) fO- fixedFQ fl -
fixedFl; 35 40 // conpute overlap‘index int coast overlapl ndex -

gl obal Dot Col - overlapStart; // ols#8s& n m sregistration LUTs Bl LUT lute; BI
LiTT lutQ BZ LU T lutl; Obtainniisregi strationxransfexFunction

5 #if1

// account for stretch or shrink
if [!bFixedInterp)
{

double const misregDots =
10  MisregDots (misregPactor);

double const newOverlapSize =
overlapSize + misregDots; '

double -const overlapScale =
newOverlapSize / overlapSize;

15
vRawDot = (int)BU_Round(vRawDot *
overlapScale);
if (vRawDot > 255)
vRawDot = 255;
20 //MergeScale (overlapScale, vRawDot,
fo, £1);
}
fendif
25 @if1
// compute interpclation factors
double £0, f1;
if (bFixedInterp)
{
30 £0 = fixedFo;
£l = fixedFl;
}
else
{
35 // compute gverlap index
int const overlapIndax =
globalbotCol - overlapStart;
// cbtain misregistration LUTs
40

BI_LUT lutv;
BI_LUT luto0;
BI_LUT lutl;

OptainMisregistrationTransferFunction

45




45 2 2 NOV ?0 WD 01/89845 5 10 15 20 -14 PCT/ AUOO 00593 dot sPer Pi xel ,
subdot sPer Dot, dotlnmage, pDotlnageNane, pRefDotl nmageNane, over Fap@i\zEQ:
over | apkg(?fﬁg m sregFactor, ditherMatrix, lutv, lutQ lutl //retrieve
i nt er pol $8#3ctors to = (double)lutqvRawDot] / 255; PCTIATS0E8EbI e) | ut |
[vRawDot] [/ 255; if (gl obal DotCol > overlapCenter) BLT Swap(fO, fl) ; //
adjust intensity for attenuation vRawQat - lutv[vRawDot]; 25 30 35} //
di agnostics //priatf ("fGu . IIf fl=9%.11f (%. lit) fQ fl, to + f1,
VRaw, VRaWbot); // interpolate dither with jittergothpdrpiegl = 0; int vQd = O;
int vid - 0; if ((vRawDot - 255) 11 (vRawDot >- t( osger\ﬁglt: 1, 40 *endif
vRaw % v-%l\n", vRawDot !- 0)) RAND MAX; dott !

otlmage,

pDotImageName,
PRefDotImageName,
overlapSize,
overlapIndex,
misregFactor,
ditherMatrix,
lutv,

luto,

lutl

10

yi
15 // retrieve interpolation factors
' £0 = (double)lut0d[vRawDot] / 255;
£l = (double)lutl[vRawDot] / 255;
1f (globalbotCol > overlapCenter)
BU Swap (£0, £1);

20
// adjust intensity for attenuation
vRawDot = lutv([vRawDot];
}
#endif
25
// diagnostics
//printf ("£0=%5,11f £1=85.11f {%5.11f)
vRaw=id v=%d\n",
/7 .£f0, £1, £0 + f1, vRaw, VRawDot);
30
// interpolate dither with jitter
int vd = 0;
int v0d = 0;
int vid = 0;
35 if {(vRawDot == 255} || (vRawDot >= t0 &&
vRawDot != 0)}
{
vd = 1;
}
40
double const rr = (double}rand() /
RAND MNX;
if (vd && rr < f0)
{
45

vod = 1;



} double const rr = (double)rand( if (vd & rr < fO { 45 v = 2;7 22
"rI WD 01/89845 -15 PutDot 5 10 15 20 25 30 } WO 35 98d) ", vli, Y t'Fu’\/i“)”‘;

40 } PCwéoigds@9593 if (I bSki pLHS) { subdotsPerpot, rl 9?@ uosihezes! Dot Row,
gl obal Dot Col, O, output Image } if (vd &k (1.0 - rr) <- 1§Av -1 if
(!'bSki pPHS) { Put Dot subdotsPerpot, rleDot, gl obal Dot Row, gl obal Dot Col,

m sregFactor, outputlnmage if (global Bd¢Row - 864) printf ("%d %d %d (%3d
%3d %3d vd, vQd, vld, vRawbot, vO, if (vQd + vid < vd printf ("?")

if (1bSkiplLHS) ’
{

Putbhot

(

5 subdotsPerDot,
rleDot,
globalDotRow,
globalDotCol,
0,

10 outputlImage
}i
}
}
15 if (vd && (1.0 - rr) <= f1)
{
vid = 1;
if (!bSkipRHS)
{
20 PutDot
(
subdotsPerDot,
rlebot,
globalDotRow,
25 globalbDotCol,
misregPactor,
outputlImage
)i
}
30 }
$if 0
if (globalDotRow == B864)
{
printf ("%ld %1d $1d (%3d %34 %3d
35 s3q ",
vd, v0d, wvld, vRawDot, w0,
vl, v0 + vl);
if (v0d + wvid < wvd)
printf ("?");
40 if {(v0d + vid > wd)
printf ("#");
printf ("\n");
} .
f#endif
45 }




if (v&d + vld > vd) printf printf ("\n") ; } #endif 45} 22NO\ﬁ?2%)'q
01/89845 -16 5 PCT/ AUO0/ 00593 pDit herPi xel ++; pfitherP ixel 2+-M v a0
di t her '

pDi t he

10

15

25

30

35

40

45

(dithercol >= ditherMatrix. Wdth() { pDtherPixel =

; f
;:g(’)‘?/\?”” ther Pi xel 2 = pDi t her Row2; dit hercol - o?cmvpowzo } )
pDit herRow f= ditherMatri x. Rowsi ze(); pD therRow2 f~
di ther Matri x2. RowSi ze(); ditherRow++;_35f (dither Row >=
ditherMatrix.Height()) { pDitherRow - pDither; pDitherRow2 - pDither2;
ditherRaw - 0; } } pRow += inputznage. Rowsi ze(; 25 } } static void
ChangeFi | eSuffi x
pPEXt,

30 char co=t* pggﬁherﬁlggfﬂconst* psufflx char const*

char path[ _M X PATH] char d{t'herP:..[x £\2|++,
ditherCol++;
if {dithercol >= ditherMatrix.Width())
{
pDitherPixel = pbitherRow;
pDitherPixel2 = pDitherRow2;
ditherCol = 0;
}
}
}
pDitherRow += ditherMatrix.RowSize();
plitherRow2 += ditherMatrix2.RowSize {):
ditherRowt+?
if (ditherRow >= ditherMatrix.Height(})
{
pDitherRow = pDither;
pDitherRow2 = pDither2;
ditherRow = 0;
}
1
PRowWw += jnputlmage.RowSize();
)
} .
static
void
ChangeFilesuffix
(
char

char

char
char

const* pPath,
const* psuffix,
const* pBExt,
path[_MAX PATH]

drive[ MAX _DRIVE];
dir[ MAX_DIR);
fname [ MAX FNAME];
ext[ MAX EXT];

_splitpath(pPath, drive, dir, fname, ext):
strcat (fname, pSuffix);

makepath(path, drive, dir, fname, DPExt) ;



char dir[ MAX DIR}; char (name[ MAX 1MAME]; 40 char ext[ MAX ma]; v an
_splitpath(pPath, drive, dir, (nanme, ext}; stxcat (fnama, pSuffi x)Z‘-f NGV 2804
mal cepatypOpapdzas drive, dir, franme, pExt); } 45 2 2 PtijF'C%IAU\SPQ&; 89845
PCT/ AUOQO 00593 -17 static void LogTransferFunction(chat cons pType,
double { const intensity[], int const v) S printf ("$s: %3d : 9%. 1l f (%.
I1f) \n", pType, v, intensity[v), v --~¥Wntensity[v]); ) static 10 void

Conput eM,sr.8qi strati onTransferFunction { int dotsPerPixel, int
subdot sPerpot, 15 BI-Image const & dotl nage, char const* pDot| mageNane,
doubl e cdf f0, double coast fl, int const msregFactor, 20 Bl |Inage const&

di t her MatpgBeansiBrFunktibl | chhtltevnst Bl pTighé] Sddubll OconsiBl ink&ik&ey{4l] lint /cofideaf € test
i mmge Bli-1nmage te3tlmage, testlnmage.Initialise 30 Bl Col or Mbdel (Bl

Col or & ayscal it h trix.lieigh ., ditherMatrix. Wdth() 35 //
ool L1 dnt | t LAt g o %rjc'{si)fyr# ?ﬁ%{@f)‘i’dentitywt; for tint v - 0; V<
256; v++) identit \AT¥Rg VY, intgnsikgly), trekmtensdtniplit; i mage Bl | mage

out put i nage;

static
10 void
ComputeMisregistrationTransferFfunction
{
int dotsPerPixel,
int subdotsParDot,

135 BI_Image const& dotImage,
char const* pDotImageName,
double const f0,
double conat f1,
int const misregFactor,

20 BI_Image consta ditherMatrix,
BI_LUT& lutwv,

BI_LUT& luto,
BI_LUT& lutl

25 |
// create test image
BI Image testImage;

testImage.Initialise

( .

30 BI_ColorModel (BI_ColorGrayscale),
ditherMatrix.Height (),
ditherMatrix.width ()

i

35 // build identity transfer function
BI_LUT identityLut;
for {int v = 0; v < 256; w++)
identitylutlv] = v;

40 // create output image
BI_Image outputImage;

/{ compute intensity for each gray level
double intensity[512)];
45 int vLast;



if conpute intensity for each gray |level double intensity[512];

2 2 NOV 22C~ WD 01/ 89845 PCT/ AUOQ) 00593 -19 f Or (v = 0; v < ﬂi\ﬁﬂﬂﬁ

{Pa)é%// corrpute extended interpolation factors double fOx, fix; int
i f

vLast;

V++)

VX;

fOox = fO * fScaIe
next i ntensity

bi -1 evel out put

{ { 15 vx - 255; double coast fScale ECTMEWD%)%/ 255. 0;
fix fl * fScale; ) 20 25 30 35 40 // set test image to

testimage = Bl Color((Bg.COvx); /1 dither test inmage to
Dither testlmge, identityLut, dotsPerPixel,

subdot aper pot for dot« ages stpDetymageNane, pDotl mageName, 0, O, no explicit
overlap m sregEact or ditherMatrix, outputlmage, 72, output resolution

fal se,

RHS

5

10

15

20

25

30

35

40

45

don't ret al
true,

fixedl

l% i mage false don't skip LHSfaIse don't skip
5%.‘ 8 (S5 Fded interpolation factors

double fox, f£ix;

int wx;

if (v <= 255)

{
VX = v;
fO0x = £0;
flx = £1;

else

vE = 255;

double const f5cale = [(double)v / 255.0;
f0x = £0 * fScale;

flx = £] * fScale;

// set test image to next intensity
testImage = BI_Color{ (BI_CC)wvx);

// dither test image to bi-level output
Dither
(
testImage,
identityLut,
dotsPerPixel,
subdotsPerDot,
dotImage,
pDotImageName,
pDotImageNams,
0, 0, // no explicit overlap
misregFactor,
ditherMatrix,
outputImage,
72, // output resolution
false, // don't retain output image
false, // don't skip 1LHS
false, // don't skip RHS

true, // fixed interpclation
£0x,

flx
¥;




fOx, fix 45 WD 01/89845 -19 22 PCTIAUOO’00593 [l determ ne |nten5|ty of
dithered bi--level out put long nDots = 0; BI-CC const* pRow = 27 NIY I
out put | vege1gszege(); for (int row = 0; row < outputl magep g%lﬂi)ﬁ)bsﬁr OW++)

{ nDots += BU CouxtBits(pRow, O, outputlmge. Wdth());

out puti mage. RowSi zeo, 10 } intensity[v] = 255 * (doubl e)nDots /

out put | mage. Pi xel Count (); //LogTransf@fFuncti on(" m sreg", intensity, v);
vLast = v; if (inte sAttXLE% 2= 255 break; 15 %

LogTr ansf er Funct i orf " * n’ieﬁf’e sP% {fitheded b‘LEB@’F P Functi on( " mi sreg”,
intensity, viast); 1ppg @Petate 0L UTs f or (int x - 0; x < 256; x++) { double d
- -1; for (v = 0; \BILC wdrast pRawts)oututiugdOrmdge 4P 45 doubl e const d2 - BU

Abs (i nt eESI ty[v] - g} ihf 26l - 2 0 <d°%tpu&%{e ]g"ig%)”' rf’“"(k& <= 255)

a1

lutv[x] = v; int const KO - (int)BU Rou (BI CC)BU
M n( ké 255) ; {
nbots += BU_CountBits(pRow, 0, outputlmage.Width({});
pRow +> cutputImage.RowSize():
}
intensity[v] = 255 * ([double)nDots / ocutputImage.PixelCount();
10 //LogTransferFunction("misreg”, intensity, v};
vlast = v;
if (intensity{v] >= 2535)
break;
15 )
LogTransferfunction("misreg”, intensity, 1);
LogTransferFunction("misreg”, intensity, vlast):
// create LUTs
20 for (int x = 0; x < 256; x++)
{
double d = -1;
for {v = 0; v <= vLast; w+t)
{
25 double const d2 = BU_Abs (intensity(v] - x);
if (d<0 )] 4z < d)
{
! d = d2;
if (v <= 255)
30 {
lutvix] = v;
int const kO = (int)BU Round{f0 * 255);
1ut0[x) = (BI_CC)BU Min{k0, 255);
int const kX1 = {int) BU_Round (f1 * 255);
35 lutl{x] = (BI_CC)BU Min(kl, 255):
}
else
{
tutw{x] = 255;
40

int const k0 = (int} BU Round(£0 * wv);
lut0(x] = (BI_CC)}BU Min(k0, 255);
int const k1 = (int} BU_Round (£1 * v);
lutl{x} = {BI_CC)BU Min(kl, 255);

if (k0 > 255 || k1 > 255)
45 {




int const kIl -

(int)BB Round(fl * 255); lutl[x] = (Bl _CC)BU M n(Kkl 79 5‘
lutv[x] = 255; int coast kO - (int) BU Round (f 0 *v) ;5 lutO[x] _~“U
BI 0 255 int const kl - (int) BU Round (fl * utl[x) =
EBI cc@ﬁo&ﬂﬂ , 2553 if (kO > 255 ||(k| )>255) { N()PCHAH$W¢05&3L '[E%
WD 01/ 89845 - 20 PCT/ AUOCO 00593 fpriutf(stderr, "kO-%d kl-%d (x-% v-%l
fO=9®.11f fl=9%.ilf\n, kO, kI, x, v, f&_fl), 5} } } } 10} } static void
SirrplifyFraction(int& n, int&d) { 15 for (int i=n; i>1 &&n>1; --i) { if
((d %i) =0) { 20if ((n%) - 0) { Pprsber(stherr, Fk@Bd}kinid Jx-REARRE VOI d

30 Obt ai f@,M§r1§,g|f§;%rsah| QIransfer E unction int dotsPerPixel,

subdot sPer pot ,

10
static
void
SimplifyFraction{ints n, ints 4)
{
15 for {int i =n; 1 > 1 & n > 1; --i})
{
if {{(d & 1) = 0)
{

if ((n % i) == Q)
20 . {
n /= i;
d /= i;

25 }
1
static
void
30 obtainMisregistrationTransferFunction

{
int dotsPerPixel,
int subdotsPerDot,
BI_Image const& dotImage,

35 char const* pDotImageName,
char const* pRefDotImageNane,
int const overlapSize,
int const rawOverlaplndex,
int const misregFactor,

40 BI_Image consts ditherMatrix,
BI_LUT: lutv,

BI_LUT& lut0,
BI_LUT& lutl

45 |

/70 ..

i nt

k0, k1, %, v, £0, fl);

overlapSize-1




Bl _I mage const & dotl nage, 35 char const* pDotl| nageNane, char const*

pf ef Dot | mageNane, int coast overlapSize, int const rawOverl apl ndex] NpY T

over | apWaewshsssi nt const m sregFactor, 40 Bl |nmage const gcg) Iﬂgﬁ)b\%fi“ x, Bl

LUT& lutv, Bl LUT& lutQ, Bl _LUT& luti } 45 { WD 01/89845 - 5\1

normal i ze overlap index int overlapl ndex = rawoverl apl ndex; if (overlapl ndex

>= ((overlapSize + 1) / 2)) overlaplnddéx = (overlapSize - 1) -

over | apl ndex PATH] char | utvName[ MAX PATH]; char

| ut| Nane [ Mffg%nfah#emmf?%pr BiUfrix [ MAX FNAI z] ; int interpNum -

over | apl ndex 3% overl ppTndey erﬁf@@fﬁ?ﬁ#ﬁnﬂerl apSi ze + 1;

Si nmpl i yFracti oﬁ((pmrean:mddm ># N everDarody + 132/ t2y) PCT/ AUOO’ 00593 15

sprintf(suffix, " g %O S S ), interplum

i nt er pDenom) ; ChangeFl eSuf fi E?(qﬁﬁea Dotéb.n%gel\lg‘%%ﬁb%%x' .anmp", |utvNane);

20 sprintf(suffix, " _9%93d %2d %®2d 0", BU Abs(msregEact or) int er pNum

i nt er pDenom ; ﬁ%hhffg’mel[é@ﬁiﬂ‘?ﬂﬁx?pRef Dot | mageNanme, suffix, ".anp", |utvNane};

sprint f (suf fi xhar" 1908sheYDRG @RA 1", BU Abs(m sregFactor), i nterpNum

i nter pDenon) cgg fhapgeli SH»%{: x(pRef Dot | mageNanme, suffix, ".anmp",

| ut vNane) ; g 98UF|I vFlle(IutvNarre -0 - BI NARY | _ORDO\ILY).;

| ut v, oad(lut i‘—"‘irl"}f ‘tdzlle(luthame O $I1JARY | O RDONLY);

| ut Ol oad(lutOFjle); BU-File lutlFjle (lutlName, -o0-]BINARY | O RDONLY)
int interpNum = overlapIndex + 1;

int interpDenom = overlapSize + 1;
. SimplifyFraction(interpNum, interpDenom);

15 sprintf (suffix, "_$%03d_%02d_%024",
BU_Abs (misregFactor), interpNum, interpDencm);
ChangeFileSuffix (pRefDotImageName, suffix, ".amp", lutvName);

sprintf (suffix, "_%03d_%02d_%02d 0",

20 BU_Abs (misregFactor), interpNum, interpDenom);
ChangeFileSuffix (pPRefDotImageName, suffix, ".amp", lutOName);
sprintf (suffix, "_%03d_%024_%024 1",
BU_Abs {misregFactor), interpNum, interpDenocm);
25 ChangeFileSuffix (pRefDotImageName, suffix, ".amp", lutlName);
try
{
BU File lutvFile(lutvName, _O BINARY | _O RDONLY);
30 lutv.Load(lutvFile}; -
BU_File lutOFile(lutOName, _O _BINARY | _O RDONLY);
Iut0.Load (1lut0File) ;
BU_File lutlFile(lutlName, _O_BINARY | _O RDONLY);
lutl.Load (lutlFile) ;
35 }
catch (...)
{
// if using a reference dot image, LUTs must already exist
" if (strcmp (pDotImageName, pRefDotImageNama} 1= )
{

Eprintf (stderr, "can't load %s or %s or &s\n",

lutvName, lutOName, lutlName):
exit(l);

45




lutl.Load (lutlFile); 35} «catch (..,) { 40 // if using a refere ce[&g
i mge, LUTs nust already exist if (strcnp(pDotl| mgeNane, pRefDotI&abPe @2\%

= 0) { i (stderr, "can't load is or % or 9%\n", | .| ut ONane,
|utvNarr'é‘§°?‘hé8§|§‘{5(].); 15 1052 NOV 2004 V0 01/ g684e 22 sPUbEEEGs Yoy I

determ ne interpolation factors double fl - (double) interpNum/

i nterpDenom  double f0=1.0-f1; Conput-eM sregistrationTransferPunction

dot sPer Pi xel , subdot sPerpot, dotlmage; pDotl|nmageNanme, fO0, f1, BU

Abs(mi sregFactor), // AeErBERMtrTeEPolapippyEacEafeO, | uti PCT/ AUOQ 00593 BU Fil e
| ut vFi | e(l ut vNane, do@ig| NARY dpubO= MRGNpNm / @n€ddnbdgom; | ut v. save(lutvfile); BU
File lutOFile(lutOdewme e0=BI NARY;;] O WRONLY | _O0 CRFAT); |ut4.Save
(lutOFile); BUFile lutlFile(lutlName, -o-BINARY | _O WRONLY ) U CREAT);

| utl .S'Save (lutiFile); static void 30 Conput eDot Gai nTranzf er Functi on
ComputeMisregistrationTransferFunction

{
dotsPerPixel,
subdotsPerDot,
dotImage,
10 pDotImageName,
£0,
£1,
BU_Abs (misregFactor),
ditherMatrix,
15 lutv,
luto,
lutl
)i
BU_File lutvFile(lutwName, _O BINARY | _O WRONLY | _O CREAT);
20 lutv.Save (lutvFile);
BU_File lutOFile(lutOName, _O_BINARY | _O_WRONLY | _O_CREAT);
lutl.Save{lutOFile);
BU_File lutlFile(lutlName, _O_BINARY | _O WRONLY | _O_CREAT);

lutl.Save{lutlFfile);
25 )

static
void
30 computebotGainTransferFunction
{
int dotsPerPixel,
int subdotsPerbot,
BI_Image consté dotImage,
35 char const* pDotImageName,
BI_Image conste ditherMatrix,
BI_LUT& lutDotGain

40 // create test image
BI_Image testImage;
testImage.Initialise
{
BI_ColoxModel (BI_col orGrayscale},
45 ditherMatrix.Height{),



{ int dotsperPixel, ant subdotsPerpot, BI-Inmage const& dotinage, 35 char

const* pDot| mageNane, Bl-Inmage const& ditherNatriac, BI LUT&Ilﬂ[Iﬁﬁmwnva
create twob1/Bsage Bl inmage testlmage; testlmage. Inrtrabbggnm@o

Col or Model (B

Col orGrayscale), 45 ditheiMatrix. Height(), 2 1/89845

PCT/ AUCO 00593 -23 ditherMatrix. Wdth é ) // build identity transfer

function

5 Bl TAUT |dent|tyTransfer2uﬁ

tion; for (int v = 0; v < 256;

|dentrtyTransferpuqﬁhhgﬁgxlxWDMmI// create output imge 10 Bl | nmage

out put | mage;
i ntensity[ 256
i mage to next

/[ compute |ntensrty for each gray |level double

37 for (v-0; v<256; v++) 15 { 20 25 30 35 40 45 // set test
intensity testlnmage = Bl _Color ((BI CC v) ; // dither test

i mage to bi-I Q’V%@Mhﬂéﬁtltﬂtﬂﬂ@fertﬁﬁ&liﬁﬁge, i dentityTransferrunction,

dotngerrer,BI fm#&z JBge, pDot | mageNane, pDot| mageNane,
O no overlap l/ no sre IS |on di ther Matri x

10

15

20

25

30

35

40

45

nt v = 0; v <7256; v+

1dent1tyTransferF1mct10n[v] = v;

// create output image
BI_Image ocutputImage;

// compute intensity for each gray level
double intensity[256};
for (v = 0; v < 2567 vi+)
{
// set test image to next intensity
testimage = BI_Color((BI_CC)v);

// dither test image to bi-level output
Dither

{
testImage,
identityTransferfunction,
dotasPerPixel,
subdotsPerDot,
dotImage,
pDhotImageName,
pDotImageName,
0, 0, // no overlap
0,
ditherMatrix,
outputImage,
72,

// no misregistration

// output resolution
false, // don't retain output image
false, /f don't skip LHS

false // don't skip RHS
Yi

// determine intensity of dithered bi-level output

long nbots = 0;

BI_CC const* pRow = cutputImage.Image();

for (int row = 0; row < cutputImage.Height(}; row++)

{
nbots += BU _CountBits (pRow, 0, outputImage.Width{)):
PRow += outputImage.RowSize();

V++)

0,




o

out putlmage 72, |/ output resolution false, don't retain output g

fal se, don't sklp Leis false don't sklp RHS // determ ne |ntenS|ty 8f2 {0V 7004
dithere%B out put | ong nDots 0; Bl CC const*

out put | ge( for (int row = 0; row < out putl mage. %T’éﬂﬂ“’?"ﬁ”romﬁﬂ {
nDots += BU Count Bi t s(pRow, 0, outputlmage. Wdth()); pRow += output | mage.
Rowsi ze(); 2 2 NOVNN WO 01/89845 PCT/ AkN0/ 00593 -24 } intensity[v] = 255 *
(doubl e)nfots / out putl mage. Pi xel Count{); //LogTransferFunction("dot gain",
intensity, . v); } & LogTransferFunctiork("dot gain", intensity, 1);

LogTr ansfar Functi omxﬁ efi@ityfal 8255 '*”hﬁﬂﬁlet)ﬁﬁaotg5/5)>utp4.\(:m‘£%£§£;€eléc1£t far {int x -
0; X < 256; x++) é,rgg_%@[! g;t:i.on ot QLA Vo O V<25b. v+ {5 doubl e
const d2 - BU AbS(I ntensity g"]n fgu(d<01r1 PRESY<f}? { d - d2

| ut Dot Gai n[x] v, 20} statl c 25 void btai nDot Gai nTr ansf er Fnct i on
int ddt sPer Pi Mrmfmmmmmgmt,, idnBityl, Mgge const & doti mage, char
const* pDot | negeNa¥ee - Fudiabn C@RSLainPRefAL YRONATE, Bl I mage const&
ditherMatrix, Bl LUT& | utDotGain

// create LUT
for {int x = 0; x < 256; x++)

10 {
double d = -1;
for (v = 0; v < 256; wi+)
{
double const d2 = BU_Abs (intensity[v] - x);
15 if (d <0 || d2 < d)
{
d =da;
lutDotGain(x] = v;
, }
20 }
}
}
static
25 void

ObtainbotGainTransferFunction
{

int dotsPerPixel,

int subdotsPerDot,

30 BI_Image consts dotImage,
char const* pDotImageName,
char const* pRefDotImageName,
BI_Image consts ditherMatrix,
BI_LUT& lutDotGain

35
{
char lutName([ MAX PATH];
ChangeFileSuffix (pRefDotImageName, "", ".amp", lutName);
try
40 {
BU_File lutFile({lutName, 0 BINARY | _O RDONLY);
iutDotGain.Load {lutFile) ;
}
cateh (...}

45 {




40 char lutName [ MAX{ PATH] ; ChangeFil eSuffi x(pRef Dot | mageNane, ztﬂ( { !
" anp”, lutName); BU File | UtFile(lutName, O BI NARY | - O RDONLY): 0v-200

| ut Dot Gwoolsmeg | utFile); } catch (...) 45 { 2 2 ND 29@‘1%6090%3589845
PCT/ AUOQ 00593 -25 /1 if using a ref er ence dot inmage, LUT nust already exist
if (strcnp(pbotl nageNane, PRef bot | mageNarre) = 0) fprintf(stderr, "can't

|l oad %8\ n", lutNane); 5 exit (1) ; 2é:orrputeDot Gai nTransferFunction 10 15

dot sPer Pi xel , subdet.sP Dot eNa dit her Matri X,
| ut Dot Ga i xn BU_Fi ?9 %u‘%lrzl “?ta Tefg%élcmgém%wxg” W?&(ILVLT _O CREA!);
| ut Dot Gai n. Save(| utFi {*&5=®{p Dzﬁ%%ﬁ% ?ef%ﬁlaag%hem% ther(int arqc, char*

argv[]) 25 parse argunents if (argc !- 12) Usage(); -char const* .
pl nput | mageNanme - ar gv[Jg],nntf{rgt;decggpsftmdcgtﬁgrf\ﬁcel 1utuﬁ11a9l(ar gv[2]); 30 int

constg subdot sPer pot - @)rgv[B]) char const¥ pDot | rragel\larre - argv[4];
char const* pRef Dotlmage rFE argv[51; int coast overlapCenter =
atoi (argv[5]); int coast overlapsize = atoi(argv[7]); 35 int coast

m sregFact or atoi (ap@nﬁ:et]o):GamTransferFunction
{
dotsPerPixel,
10 subdotsPerDot,
dotImage,
photImageName,
ditherMatrix,
lutDotGain
15 )¢
BU_File lutFile{lutName, _O BINARY | _O_WRONLY | _O_CREAT);
lutbotGain.Save {lutFile);

20

static

void

SegmentDither (int arge, char* argv[])
{

25 // parse arguments

if (argc = 12)

Usage(};
char const* pInputImageName = argv[l];
int const dotsPerPixel = atoi (argv[2});

30 int const subdotsPerDot = atoi (argv[3]);
char const* pDotImageName = argv([4]:
char const* pRefDotImageName = argvi5]:
int const overlapCenter = atoi largvi6});
int const overlapSize = atei{argv[7]);

35 int const misregFactor = atoi(argv(8]);
int const misregsSubdots = MisregSubdots (misregFPactor, subdotsPerDot);
char const* pDitherMatrixName = argv(9];
char const* pOutputImageName = argv[10);
int const outputResolution = atoi(argv[1l]):

40
// open input image
BI_Image inputlmage;

BI_LoadImage {inputImage, PInputlimageName) ;
CHECK_ARGUMENT (inputImage.ColoxModel () t=
45  BI_ColorModel (BI_ColorGrayscale));



int coast m sregsubdots = M sregSubdots(m sregFactor, char const*

pDi't her Matri xName = argv[9]; char const* pQutputl mageName argv[|l Q é[}ﬂﬂ
coast O lution = atoi(argv[1l]); 40 // open inpu @

i nput | rrg&tgde) tﬁB%T%OLoadI mage( i nput | mage, pl nputl nageNane) ; W&

(i nput| mage. Col o rMbdel () 45 Bl Col or Mbdel (Bl _Col or Grayscal e));

subdot sPerpot); WO 01/89845 -26- Bl I neeft(inputinmage); // max is black Bl
TI FFSet M nl sBl ack(fal se); // Max is black // check argunents CHECK
ARGUVENT ( dot z PRePysc&Iingutipage) CHgaRx ARGEMIEKT( dot sPer Pi xel > 16): CHECK
ARGUMENT ( s ubdBl _SPeasettinl BHkdE(r ARGINVENEaX dulrdats Per pot CHECK ARGUMENT
(overl apCenter 10 CHECK ARGUMENT (overl apCenter CHECK ARGUVENT( overl apSi ze
< CHECK ARGU Iggrpt l%bdots CHECK ARGUMENT( m sregsubdots 15 < 1); >
32); _< 1); > i%pu ?’f?é%%‘ Wdth() 0); < -subdotsPerpot / 2); >

subdot sPer pot WCZ)ARG@FHEE':K* PRELNENT ot put Resol ution <- 0); // diagnostics
printf("m sregmdxdmsmm‘i@\datspemﬁéﬁg&d)dot s); 22NOv200L PCT/ Al'l 00/ 00593

dot sPer Pi xel ) crddk SR8 %aOtZQ | mage dot | nage;
Bl Loadl mage(dqgt | B% Dotlmag CHECK ARGUMENT (dot | mage. Col oxModel ()

I A Bl Col or Mod&H CHECK ARGUMENT (dot | mage. Hei ght () <
subdot sPer pot FECKZE’-G@@U‘M&RMW ddﬂlrmage. W dt h() < subdot aPerpot); CHECK

ARGUMENT ( dot bnmgearctiing (Yveflapdent €0b4 MBGRImAetsAth () * dotsperrixel);
CHECK_ARGUMENT {overlapSize < 0);
CHECK _ARGUMENT {misregSubdots < -subdotsPerDot / 2);
CHECK_ARGUMENT (misregSubdots > subdotsPerDet / 2);
CHECK_ARGUMENT {(outputResolution <= 0);

15

// diagnostics
printf ("misregsubdots=%d\n", misregSubdots);

// open dot image
20 BI_Image dotImage;
BI_LoadImage {dotImage, pDotImageName);
CHECK ARGUMENT (dotImage.ColorModel {}) != BI_ColorModel (BI_ColorGrayscale,
)i
CHECK_ARGUMENT {dotImage.Height {} < subdotsPerDot);
25 CHECK_ARGUMENT {dotImage.Width({) < subdotsPerDot);
CHECK ARGUMENT (dotImage.Height{) != dotImage.Width{)};
int const dotOverlap = dotImage.Width() - subdotsPerDot;
CHECK_ARGUMENT ( (dotOverlap % 2) != 0);

30 // open dither matrix
BI_Image ditherMatrix;
BI_Loadimage (ditherMatrix, pDitherMatrixName):
CHECK_ARGUMENT (ditherMatrix.ColorModel{) !I=
BI_CclorModel (RI_ColorGrayscale, B)):
35 CHECK_ARGUMENT (ditherMatrix.Height () < 16);
CHECK_ARGUMENT (ditherMatrix.Width{} < 16);

// create output image
‘ BI_Image ocutputlmage;
40
// cbtain dot gain transfer function for particular dot shape
BI_LUT lutDotGain;

ObtainDotGainTransferFunction
(
45 dotsPerPixel,



int const dotoverlap - dotlnmage. Wdth() - subdotsPerpot; CHECK o
ARGUMENT( (dotoverlap %2) !- 0); 30 // open dither matrix BI Inagezzr"g"fam‘
di t her Nav@ D18988 Loadl mage (ditherMatrix, pt)itherMatri XbedBoseo
ARGUMENT(di t her Mat ri x. Col or Model () Bl _Col or Mbdel (Bl _Col or G ayscal e 8)); 35
CHECK ARGUMENT (ditherMatrix. Height () < 16) ; CHECK ARGUVENT
(ditherMatrix. Wdth() < 16) ; // creat?®- out put i nage Bl -1nage Cut puti mage;
40 // obtain dot g%’é‘i‘d&ara fer function for particular dot shape Bl LUT

[

| ut Dot Gai n; Obtain STrahsf er Function 45 dot sPer Pi xel, 2 2 NOV -200L WO
01/ 89845 PCT/ AUOQ 66‘59'3‘33427 5 subdot sPer pot, dotl nmage, pDotI mageNane,

pRef Dot | rageNane, rUetitheyelade;i x, lutDotGain // dither input to bi-I|evel
output 10 Dither {rd@odQadevamd 35 40 45 inputlnmage, | utDotGain,

dot sPer Pi xel , sub sP rgg(t ‘dot | mage, pDot| mageNarme, pRef bot | mageNane,

over |l apCenter, mi sregFactor, ditherMatrix,
lutDctGain

):

// dither input to bi-level output

10 . Dither

{
inputImage,
lutDotGain,
dotsPerPixel,

15 subdotsPerDot,
dotImage,
pDotImageName,
pRefDotImageName,
overlapCenter,

20 overlapSize,
misregfactor,
ditherMatrix,
outputImage,
outputResolution,

25 false, // den't retain output image
false, // don't skip LHS
false - . // don't skip RHS

)i

BI_SavelImage (outputlmage, pOutputImageName);
30

// dither input to bi-level output (IHS only)

BI_Image ocutputImagelLHS;

Dither

{

35 inputimage,
lutDotGain,
dotsPerPixel, |
subdotaPerDot,
dotImage,

40 pDotImageName,
pRefDotImageName,
overlapCenter,
overlapSize,
misregFactor,

45 ditherMatrix,



out put | mage, outputResolution, false, don't retain output imge false, //
don't ski p LHS false - // don't skip RHs BI-Savel mage(out putl mage, 7 7 Ny 230!
pout put ); If dither input to bi-Ilevel output (LES onl Bl | nmage
out put | m“@‘agﬁ%?% ther { inputlmage, lutDotGain, dotsBETATIRL053

subdot sPer pot, dotlmage, pDotlnmageNane, pRefDotlnmageNane, overl apCenter,
over| apsi ze, msregFactor, ditherMatrsgx, 22 Nov ? i! WO 01/89845

PCT/ AUOQ 00593 -28 _ 5 outputl mageLHS, outputResolution, false, don't
retain output inmageutpuiingerity, don't skip LHS true // skip RHS

Bl _Savel mage( out putdubp@bédddutiogut LHS. tif"); // dither input to bi-Ilevel

out put (RHS only) Bl - mage out put | mage Dither { 15 20 25
i nput| rage, | utDotGald, dotsPezPixel , subZof‘%‘ﬁér’ff&?’,‘n oHBRY deErse
pDot | negeName, pREPER| mageName, over| apCei épn't shiprivapSi ze,

5 true // skip RHs

| .
BI_SaveImage (outputImageLHS, "OutLHS.tif");

// dither input to bi-level ocutput (RHS only)

10 BI_Image outputImageRHS;

Dither

({
inputImage,
lutDotGain,

15 dotsPerPixel,
subdotsPerDot,
dotlImage,
pDotImageName,
PRefDotImageNama,

20 overlapCenter,
overlapSize,
misregFactor,
ditherMatrix,
cutputImageRHS,

25 ocutputResolution,

false, // don't retain output image

true, // akip LHS
false // don't skip RHS
Yi
30 BI_savelmage (outputImageRHS, "OutRHS.tif");

// dither input to bi-level ocutput (no interp)
BI_Image outputlmageNoInterp;
Dither
35 {
inputImage,
lutDotGain,
dotsPerPixel,
subdotsPerbot,
40 dotImage,
pDotImageName,
PRefDotImageName,
overlapCenter,
overlapSize,

45 misregFactor,




m sregFactor, ditherMatrix, outputlnmgeRVMS5, outputResolution, false,
don't retain output inmage true, // skip LHS false don't skip RHS ”ﬁb“.”(‘fn
Savel madé0 oL89848 | regeRHS, *outRHS.tif); 35 40 45 // dit h@CT'ymmggéOb S| %\/el
output (no interp) BI-Inmage outputl nmagenoi nterp; Dither inputlmge,

| ut Dot Gai n, dotsPezPi xel, subdotsPerDpt, dotlnage, pDotl| mageNane,

pRef Dot | mageNane, overl apCenter, overfapsize, m sregFactor, WO 01/89845
-29 ditherMatrrix, g; @bt ageNol nterp, outputResolution, false, false,

fal se,

true, 0, 0.10,} PCI/AU0010059 // don't retain output image skip

LHS don't skip RHST'HXEWIFITEIS® // fo fI BY Savel mage(out put | mageNoi nt er p,
"Qut Nol nterp.tif") outpitResolGiami n(i nt argc, char* argv[])

5

10

15

20

25

false, // don't retain output image
false, // skip 1HS

false, // don't skip RHS

‘true, // fixed interp

0, // fo

0 /7 £l

)i
BI_SaveImage (outputimageNoInterp, "OutNoInterp.tif");

void
main{int argc, char* argvi]}
{
try
{
SegmentDither{argc, argv);
}
catch (BU Error error)
(
error.Print();
}
exit (0);




{ try 20 SegnentDit her (argc, argv); } catch (BUF Error error) error, %
25'}'} exit (0); 2 2 NOV 2004 WO 01/ 89845 PCT/ AUOO/ 00593 - 30 | IZMM:DL
an ink gectlon print head conprising a plurality of overlapping pr| nt head
segnent I n the spatial relationship between adj aPENAUSRQO8BL S | S
variable with time, a nethod for controlling the firing of nozzles within

t he overl apped segnents conprising thessteps of (a) determ ning a neasure of
t he overl ap between adjacent print head 5 segnents; (b) creating a half
toning p&€k4dMa for the nozzles in the region of overlap of the overlapping

segnents; andi(cC) Iddgajiik &q,nﬁmmg@tmggg gnn?ﬁsﬁzwﬂchl on of said
nmeasur e Mtt% g‘%@e@:ﬁ)% reqi ‘$ pr| nt ead _segnents to rtheeduce
artifacts pr uce Q%"& ti0e, A grethd of pozzles withip hod
for cont &6 W@ﬂmﬁﬂ)mnamdmmwmwa&nmh&m d step
of deﬁermm)mmmgmﬁmwméamm@% di g.,%mg

segment s gk te@;fqggm leﬂ?e of the %%m se me)nt 3. A
nethodfor cot olllnithe |r|n nozz Wf’ereln
sai d steﬁ’d'ﬁf PFG’nﬂ#erl ap between adj acent pr| nt

head segnent s2i ncl mmmmmommﬁmﬁmcm&u

over | appimaguwéd BEwRlp bettoen L2 BRRPEsd shmerdisGiMuid [l doBily &J}%,p[,h,[,i, D97 zI &s as
cl ai qgd |s%m§ral m 2 wherein sa}n%@stesf)ﬁnof creating a 1 Fﬂm%%l ng pattern

for the ndzzles inthe regr on of overlap of the overlapping segnents includes
enpl oyi ng a dft her the frine af nerelstas gleimetin €laim & phecsin ssiGitep £ daginininga f Or
contr ol | image dfitae buerlipibeiweh adjacroipeut brsd segmarita imibdds Phediing 18 rdatitb\@ipRicRenb@igh St ep of
adj ust i NQveBaphih segtidhtf. tONi Ng pattern is such that VA+Va is greater than V

V\here VA and Yg ar he e ive i ndependent dlther matrlx val ues of the
%ts an{: @"‘tﬂﬁgmf ﬂ"t"&ﬁﬁﬁ sgid fre ofcepings ent ed.

qgj acent _se

20 6.19A" Halttring P%B:F WP%W@@@gWMMleMm 5
furt her MLﬂ;#numthhdnlﬁact&tep of adj usting the firing of nozzles is adjacent
segnents such st hat Ap,g;tgo@ se S. never hoth
fire. Yh&&%g for ”quﬁ% é ; ngizmzl%{g}émg%nc ﬁ?@&x‘t’ﬁfa‘glaim
5 wine réln uﬁﬂh été F‘ﬂ’g“vém ) g’t’ﬁb ‘E)‘F‘P'ESEWBHQ"PE#@M@@@ of the
di t her W%WW“@%WH@V%WWWKMM for controlling the
firi?§ of noz#les M&Wﬁl@@hﬂﬁ%&m&ﬁhﬁﬁﬁﬁbﬂﬁgﬂ&gd ncl udes

the step i3 es 6l NAAL 8 nozzl e
st ochast |§&al l'y g%%grdl ng tlg a probabi I Ity gl veh cﬁrref’fﬁmmf’ﬁ'%?’?}lbl ation

~factor of Said interpolation function. 9. A rrethod as claimed in claim3

further including tévestid pcogiolling fhe frpevinorzlvass clziped ie sign 1§ Ghengh sidfiftler ey Bifludes
adj acent w&wmgvﬁmmmﬁmwlce an output 30 10. An ink

ej ectason pri ntg hea d],_sd:&gr Ul & f ggace.g art . spatiall
koerlzaSBpl p r8| nt %%f rrents m&h? one neélﬁ“g or %‘%F% e%f they
degree of g Pgﬁ stophe Rl egnng foun Probebiliy ity p e v i di g
a hal f t‘dﬁﬁ?ﬁmﬂ @MWB‘B@@?‘E i mage and means for adjusting said half
tonin nmeans 1M a r& affaime®id aﬁuﬁbﬁﬁmg %fgﬁsﬁ]ﬁng daﬁcdmg nts to
reducg arﬁﬁ%@fgﬁéﬂﬂmﬂ%wegmﬁ?@ R et
30 10. An ok ejection print head system comprising: a plurality of spaced apart spatially overiapping print
headscgments;ﬁhﬂmmfmmmﬂofﬁe&gwofwﬂqh&wmdjwﬁpﬁﬂhmdagmcﬂmm
forprovidingahalftonhgofacominmustonchnageandmemsfuradjush':ngsaidha]ftnningmmnsjnaregiunuf
oveﬂapbﬂweenadimcﬂpﬁﬁhgdsegnmﬁbm&wearﬁﬁcﬁb&wemsﬁdmﬁmm
11. An ink ejection print head system as claimed in claim 10 wherein said at least one means for
35 meusurementofthedegreeofoveﬂapbetwemadjaomtpthnheadscgmentsindudesammsformsuﬂngthe
tunpe:ahn'eofsaidadjacmtpmheadsegmqﬂs.
12. An ink ejection print head system as claimed in claim 10 wherein said at least one means of
measurement of the degree of overlap between adjacent print head segments inchudes a means for measuring the relative
displacement of said adjacent print head ssgments.
40 13. An ink ejection print head system as claimed in claim 11 wherein said means far providing the half
toning of a continnous tone image includes a dither matrix and said means for adjusting said half toning means includes a
summation means having two inputs, one input being the output of said difher matrix and said other input being an overlap
signal derived from said at least one means for meastrement of the degree of overlap between adjacent print head
segments,




11. An ink ejection print bead systemas clainmed in claim210 wherei sz%d ﬂa
| east one neans for 35 neasurenent of the degree of overl ap betwee i
adj acen i4Yssdread segnents includes a means for neasuri t enper at ur e
of sai dt“a((!gjbacen“{I print head segnents. 12. An ink ejecti oquagﬁtdi}ﬁm%égd system
as claimed in claim10 wherein: said at |east one neans of neasurenent of
the degree of overlap between adj acent-3pri nt head segnents includes a neans
for neasuring_the reI atlve di spl acenent of said adjacent print head
segments. 40 18. AA® P‘B‘ﬁmﬁ‘} Hlaitped dnpiairs, L3 fiather ineludme & FoppagRtor esps fori m 11
wher ei n mmtmﬁmmdmwm&mwm hé outputof il comprittméstIe | mMage
i ncl UdeSb&g%MMf&l hcﬁ@dd&{s‘l ng said half toning neans

i ncludes a ti,on.ne pu S, ..one i nput beln he, out put of
sai d dither %qs%mﬂmg‘?ﬁ%’?g‘m Hybgee ﬁﬁ‘l‘ =ity ed

from 2ai MW&%&%&W@WW@EM@@MWW
bet ween &dlpladodsegnatite Nt head segrrents 22 NOV 2004 WO 01/89845

PCT/ AUOCO 005935 31 4 rnl t ﬁ%ﬂa n
ghalt |moﬁ3 feat t: |ncI ué{gﬂmll % or comar%ﬁéﬁgqﬁpmﬁ sai d

conpar at mmmngd@mm ftone data for correspondl ng nozzl es of

adj agent pai n7. beady &g@m@q,mn g*&?g@
claimed ip, "‘]éf“ m%m{l@mgg duw salth toni ng
means in a regi on over etween aéef&(:em“ n "Ft™des
means f orfer PRYERgEhaltjoning WP‘“H‘BPW meag$ fopgdiuting paid WW@W i nk

ej ection ommmmmwbmmmmmqmwmwfmsas

for subt raekihd ¥t Mﬂﬁkﬁbﬁ% tone

3?%&'522’2&“%%%& ‘*ﬂ?e sy ”°§‘<ﬁ‘~=?%%97%a' Sﬁssu?rﬁg&' Pt |

coci pri sivgramasic &Pt spidt slesgithm 2epepting afpionpoviging mt - head
segnent s dapuxbde!atstodmte‘ BingepridodtionvEdthiioR e bixe Falied ¥ach GRIGErRodiing R0k bfAp bet ween
adj acent MW%WW&@ Eaond X \eh Pbh ki o5t Fainf B e B e of the
cont i nuo % ans for adjusting said half ton| ng neans in a
regi erlap etvveen AT SEERE print head segnents to reduce artifacts
bet weeh sal d 38 ac&&%@@%ﬁ@ﬂwﬁlﬁmﬁp@w&wumm@a hal f

t oni ng Ofmessuemant of theidegree df ouestap batwrepaadjscad pittliedl segamcinciudes « AEhsfGimedgnghd d hal f
toni Ng Ma@ipSathrllofdeid ARlRPiRbead 5 Overl ap between adjacent print head segments
to reduce artifacts between said adjacent segnents includes a progranmable
di gi tal c%%ﬁ’fer progranmed with an algorithm said algorithmgenerating a
function provildi ng 4pnkricstse pthesd aytem asclimpdio Clatn 1d Fhaminshidig lesstqoe medwsof | on of
cont i 2fuouscatuenet qfitx ddgred/a bt bawker ndfadatt brinfibid segES IANIE » AOEZThrAGasing thévdpiive €Nt
segnent s @dpBeeR@Vd® baidd@hdan B dot at the sanme taw and the desired
output value is leas than the sumof the two input dither matrix val ues of
adj acent segnents. 20 18. An ink ejection Pint bead systemas clainmed in
Claim1l7 wherein said at | east one neans for neasurenent of the degree of
overl ap between adjacent past head segnents includes a nmeans for neasuring
the tenperature of said adjacent print head 19. An ink ejection print head
systemas clained in Caim1l7 wherein said at | east one neans of 25

nmeasur enment of The degree of overlap between adjacent print head segnent

i ncludes a neans for nmeasuring the relative displacenent of said adjacent
print head segnents




