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EMBROIDERYCOLORTRANSITION 

Field the Invention 

[0001] Variousembodimentsofthisinventionrelatetocomputerizedmethodssystems 

andsoftwareforcreating(e.g.,customized)embroidery.Particularembodimentsconcern 

methodssystemsandsoftwareforcolortransitionin(e.g.,customized)embroidery.  

Background ofthe Invention 

[0002] Machineembroideryhasbeenperformedbysewingthreadsontofabricina 

pattern.Thethreadhasbeenpulledbyasewingheadofanembroiderymachinefroma 

coneofthread.Thethreadwastypicallyasinglecolor.Variegatedthreadhasbeenused 

forcertainpurposesincludingaconeofthreadofmorethanonecolorinasequence.  

Variegatedthreadhoweveristypicallynotusedinmachineembroideryamongother 

thingsbecausetheplacementofthecolorsintheembroiderydesigncannotpractically 

bepredicted.Asaresultofthisandothercircumstancesinthepastembroiderydesigns 

haveincludedjustoneoronlyafewcolors.Wheremultiplecolorswereusedeachcolor 

wassewninablockandblocksofdifferentcolorsweresewninsequencesothatthe 

threaddidnotneedtobechangedonthemachinefrequentlywhichistimeconsuming.  

[0003] Computerizedmethodssystemsandsoftwarehavebeencontemplatedfor 

creatingembroideryincludingcustomizedembroideryforauser.Inadditionvarious 

methodssystems andsoftwarehavebeendescribedthatusedtheInternetfor 

communication.U.S.Patents5,343,401,6,196,146,and10,590,580,describeexamples 

(allGoldberg).Priorarthoweverhasbeenlimitedforexampleinthewaythecolorofa 

creativeworkfromauserhasbeencaptureddefinedcommunicatedorstitchedas 

examples.  

[0004] Roomforimprovementexistsoverthepriorartinsystemsandmethodsfor 

creating(e.g.,customized)embroideryforinstanceincludingconcerningcolorandcolor 

transitions.Furtherpotentialforimprovementexistsincomputerizedsystemsand 

methodsandinthewayembroideryinstructionsarecapturedandusedtocreatea 
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plannedpatternofstitchesusedforstitchingtheembroidery.Stillfurtherroomfor 

improvementexistsinthewayacreativeworkfromauserdesiredstitchingparameters 

orbotharecaptureddefinedorcommunicatedforexampletoanembroideryengine.  

Furtherstillroomforimprovementexistsinthewaycolorsaretransitionedinembroidery.  

Potentialforbenefitexistsintheseandotherareasthatmaybeapparenttoapersonof 

skillinthearthavingstudiedthisdocument.  

Summary of Particular Embodiments ofthe Invention 

[0005] Variousembodimentsareorincludea(e.g.,computerized)systemmethodor 

programforexampleforcreating(e.g.,customized)embroideryforexampleforauser.  

Inmanyembodimentsforinstanceamethodincludes(e.g.,usingacomputeror 

computingdevice),variousacts.Invariousembodimentsforexamplesuchactsmay 

include(e.g.,usingacomputingdevice),forexamplecapturingembroideryinstructions 

receivingtheembroideryinstructionsatanembroideryenginecreatingaplannedpattern 

ofstitchesoutputtingafirstsetofinstructionsforathreadprinterandoutputtingasecond 

setofinstructionsforanembroiderymachine.Someembodimentsfurtherspecifically 

includeallowingtheusertochangecertainembroideryinstructionswhilemaintaininga 

particularcolorpattern.  

[0006] Invariousspecificembodimentsforexamplea(e.g.,computerized)methodof 

creatingcustomizedembroideryforauserincludescapturingembroideryinstructionsfrom 

colorinstructionsforexampleidentifyingmultipledifferentcolors.Furtherinvarious 

embodimentsthecolorsincludeastartcolorandanendcolor.Furtherstillvarious 

embodimentsincludeastartlocationandanendlocation(e.g.,withinthecustomized 

embroidery).Stillfurthervariousmethodsincludereceivingtheembroideryinstructions 

(e.g.,includingthecolorinstructions)atanembroideryengine.Evenfurthervarious 

embodimentsincludecreatingaplannedpatternofstitchesforexamplefromthe 

embroideryinstructions.Evenfurtherstillvariousembodimentsinclude:outputtingafirst 

setofinstructionsforathreadprinterforexampletoprintthemultipledifferentcolors 

ontoacommonstrandofthreadbeforethestitchingofthecustomizedembroidery(e.g., 

fortheuser),outputtingasecondsetofinstructionsforanembroiderymachinefor 

instancetostitchthecustomizedembroiderywiththecommonstrandofthreadorboth 
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theuser.Inanumberofembodimentsforinstancetheembroideryinstructionsinclude
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(he.,boththefirstsetofinstructionsandthesecondsetofinstructions).Moreoversome 

embodimentsincludespecificallyallowingtheusertochangetheembroideryinstructions 

forinstanceincludingreapplying(e.g.,changedorunchanged)instructions(e.g.,ofthe 

colorinstructions).  

[0007] Furthersomeembodimentsincludestitchingthecustomizedembroidery(e.g.,for 

theuser),forinstanceusingtheplannedpatternofstitches.Inparticularembodiments 

forexamplethismayincludeprintingthemultipledifferentcolorsontothecommonstrand 

ofthread(e.g.,U beforethestitchingofthecustomizedembroidery(e.g.,for 

theuser).Stillfurtherinsomeembodimentstheembroideryinstructionsarecapturedin 

abrowserwindowtheembroideryengineisonaserverorboth.Evenfurtherinvarious 

embodimentsthefirstsetofinstructionsforthethreadprinterforexampletoprintthe 

multipledifferentcolors(e.g.,ontothecommonstrandofthread),forinstancebeforethe 

stitchingofthecustomizedembroidery(e.g., fortheuser)includes:instructionsforprinting 

varyingshadesofthemultipledifferentcolors(e.g.,alongthecommonstrandofthe 

thread),instructionsforprintingatleastonegradientofatleastonecolor(e.g.,alongthe 

commonstrandofthethread),instructionsforprintingarepeatof:aspotcolorsequence 

oragradienttransitionoracombinationthereotasexamples.Incertainembodiments 

theplannedpatternofstitchesincludesoverlaystitchesthatarevisibleinthecustomized 

embroideryandunderlaystitchesthatarehiddenfromviewunderoverlaystitches.Further 

stillincertainembodimentstheunderlaystitchesarespecificallynotincludedintheat 

leastonegradient.Evenfurtherstillinparticularembodimentsthecreatingoftheplanned 

differentcolorstostitchvectorsinanembroiderydesignusedforthestitchingofthe 

customizedembroidery(e.g.,fortheuser).  

[0008] Insomeembodimentsthefirstsetofinstructionsforthethreadprinterfor 

exampletoprintthemultipledifferentcolors(e.g., ontothecommonstrandofthread),for 

instancebeforethestitchingofthecustomizedembroidery(e.g.,fortheuser)includes 

instructionsforgraduallyfadingfromthestartcolortotheendcolor.Stillfurtherin 

particularembodimentsthefirstsetofinstructionsthesecondsetofinstructionsorboth 

(e.g.,combined)includeinstructionsforgraduallyfadingfromthestartcoloratthestart 

locationtotheendcolorattheendlocation.Evenfurtherinsomeembodimentsinthe 

creatingoftheplannedpatternofstitchesfromtheembroideryinstructionsdetermination 

ofcolorofanintermediatestitchbetweenthestartlocationandtheendlocationisbased 
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onadeterminednumberofstitchesbetweenthestartlocationandtheendlocationa 

determinednumberofstitchesbetweenthestartlocationandtheintermediatestitchor 

both.Stillfurtherinsomeembodimentsinthecreatingoftheplannedpatternofstitches 

fromtheembroideryinstructionsdeterminationofcolorofanintermediatestitchbetween 

thestartlocationandtheendlocationisbasedonadeterminedlengthofstitchvectors 

betweenthestartlocationandtheendlocationadeterminedlengthofstitchvectors 

betweenthestartlocationandtheintermediatestitchorbothasanotherexample.  

[0009] Inparticularembodimentsthemultipledifferentcolorsofthecolorinstructions 

includeanintermediatecolor.Furtherincertainembodimentsthefirstsetofinstructions 

forthethreadprintertoprintthemultipledifferentcolors(e.g.,ontothecommonstrandof 

thread)beforethestitchingofthecustomizedembroidery(e.g.,fortheuser)includes 

instructionsfor:graduallyfadingfromthestartcolortotheintermediatecolorgradually 

fadingfromtheintermediatecolortotheendcolororbothasexamples.Furtherincertain 

embodimentsthe(e.g.,color)instructionsincludeanintermediatelocationwithinthe 

customizedembroideryandthefirstsetofinstructionsthesecondsetofinstructionsor 

bothincludeinstructionsfor:graduallyfadingfromthestartcoloratthestartlocationto 

theintermediatecolorattheintermediatelocationgraduallyfadingfromtheintermediate 

colorattheintermediatelocationtotheendcolorattheendlocationorboth.Stillfurther 

insomeembodimentstheplannedpatternofstitchesincludesanoutlinedesignfor 

examplethatincludesmultiplesegments.Evenfurtherinparticularembodimentsthe 

creatingoftheplannedpatternofstitchesfromtheembroideryinstructionsincludesusing 

embodimentsthefirstsetofinstructionsforthethreadprintertoprintthemultipledifferent 

colors(e.g.,ontothecommonstrandofthread)beforethestitchingofthecustomized 

embroidery(e.g.,fortheuser)includesinstructionsforgraduallyfadingfromthestartcolor 

totheendcolor.Evenfurtherstillinparticularembodimentsaparticularsegmentofthe 

multiplesegmentsincludesboththestartcolorandtheendcolorgraduallyfadingfrom 

thestartcolortotheendcolortakesplacewithintheparticularsegmentoftheoutline 

designorboth.Moreoverincertainembodimentsthefirstsetofinstructionsforthe 

threadprintertoprintthemultipledifferentcolors(e.g.,ontothecommonstrandofthread) 

beforethestitchingofthecustomizedembroidery(e.g.,fortheuser)includesinstructions 

forgraduallyfadingfromthestartcolortotheendcolorandagroupofsegmentsofthe 

multiplesegmentsincludesthestartcolorandtheendcolor.Inanumberofembodiments 
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forexamplegraduallyfadingfromthestartcolortotheendcolortakesplaceacrossa 
U pluralityofthesegmentswithinthegroupofsegmentsoftheoutlinedesign.Furtherin 

particularembodimentsgraduallyfadingfromthestartcolortotheendcolorpartially 

takesplace(e.g.,partially)withineachofthepluralityofthesegmentswithinthegroupof 

segmentsoftheoutlinedesign.  

[0010] Anotherspecificembodimentisacomputerizedmethodofcreatingembroidery 

(e.g.,forauser)thatincludes(e.g.,usingacomputingdevice)capturingembroidery 

instructions(e.g.,fromtheuser),forexampleinabrowserwindow.Inanumberof 

embodimentstheembroideryinstructionsincludecolorinstructionsforexample, 
U identifyingmultipledifferentcolorsforinstanceincludingastartcoloranintermediate 

color(e.g.,oneormoreintermediatecolors),andanendcolor.Further some 

embodimentsincludereceivingtheembroideryinstructions(e.g.,includingthecolor 

instructions)atanembroideryengine(e.g.,onaserver),creatingaplannedpatternof 

stitches(e.g.,fromtheembroideryinstructions),orboth.Stillfurthersomeembodiments 

includestitchingtheembroidery(e.g.,fortheuser),forexampleusingtheplannedpattern 

ofstitchesforinstanceU (e.g.,gradually)fadingcoloroftheembroideryfor 

examplefromthestartcolortotheintermediatecolorfromtheintermediatecolortothe 

endcolororboth.Forexamplesomeembodimentsincludeoutputtingafirstsetof 

instructionsforathreadprintertoprintthemultipledifferentcolors(e.g.,ontoacommon 

strandofthread),forinstancebeforethestitchingofthecustomizedembroidery(e.g.,for 

theuser).Insomeembodimentsforexamplethefirstsetofinstructionsinclude 

moreintermediatecolorsfromtheoneormoreintermediatecolorstotheendcoloror 

both.Evenfurthersomeembodimentsincludeoutputtingasecondsetofinstructionsfor 

anembroiderymachinetostitchthecustomizedembroidery(e.g.,withthecommonstrand 

ofthread).  

[0011] Stillanotherspecificembodimentisa(e.g.,computerized)methodofcreating 

(e.g.,customized)embroidery(e.g.,forauser),wherethemethodincludes(e.g.,usinga 
U computingdevice)capturingembroideryinstructionsfromtheuser(e.g.,inabrowser 

window),forexampletheembroideryinstructionsincludingcolorinstructionsfor 

instanceincludingastartlocationanendlocationorboth.Someembodimentsfurther 

includereceivingtheembroideryinstructions(e.g.,U thecolorinstructions)atan 

embroideryengine(e.g.,onaserver),creatingaplannedpatternofstitches(e.g.,from 
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theembroideryinstructions),orboth.Furthersomeembodimentsincludestitchingthe 

(e.g.,customized)embroidery(e.g.,fortheuser),forexampleusingtheplannedpattern 

ofstitchesforinstanceincluding(e.g.,gradually)fadingcolorofthe(e.g.,customized) 

embroideryforexamplefromthestartlocationtotheendlocationorboth.Forexample, 

someembodimentsincludeoutputtingafirstsetofinstructionsforathreadprintertoprint 

(e.g.,multipledifferent)colors(e.g.,ontoacommonstrandofthread),forinstancebefore 

stitchingofthecustomizedembroidery(e.g.,fortheuser). Moreoverinsome 

embodimentsthefirstsetofinstructionsincludeinstructionsto(e.g.,gradually)fadecolor 

(e.g.,ofthecustomizedembroidery),forinstancefromthestartlocationtotheend 

location.Evenfurthervariousembodimentsincludeoutputtingasecondsetofinstructions 

foranembroiderymachineforexampletostitchthecustomizedembroidery(e.g.,with 

thecommonstrandofthread).  

[0012] Otherembodimentsinclude(e.g.,computer)systemsandcomputer-readable 

storagemediathatcontaincomputer-readableinstructionsthatperformsimilaractsor 

communicatesimilarinformation.Manyembodimentsprovideforexampleasobjectsor 

benefitscomputertoolsthatinwholeorinpartcreate(e.g.,customized)embroidery 

(e.g.,forauser),forinstanceusingvectors.Inadditionvariousotherembodimentsofthe 

inventionarealsodescribedhereinandotherbenefitsofcertainembodimentsare 

describedhereinormaybeapparenttoapersonofskillinthisareaoftechnology.  

[0013] FIG.Iisaflowchartillustratinganexampleofa(e.g.,computerimplemented) 

methodofcreating(e.g.,customized)embroideryforexampleforauser 

[0014] FIG.2isablockdiagramillustratinganexampleofasystemofcreating(e.g., 

customized)embroideryforexamplethatmaybeusedtoimplementamethodfor 

exampleasshowninFIG.V 

[0015] FIG.3isanexampleofascreenshotillustratinghowembroideryinstructionsthat 

includeadrawing(e.g.,fromauser)canbecapturedforinstanceinasystemormethod 

ofcreating(e.g.,customized)embroideryforexample,(e.g.,inabrowserwindow); 

6 
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[0016] FIG.4isanexampleofascreenshotillustratinganexampleofarendering(e.g., 

forinspectionbytheuser)ofaplannedpatternofstitches(e.g.,inabrowserwindow)of 

asystemormethodforinstanceofcreating(e.g.,customized)embroideryforexample; 

and 

[0017] FIG.5isanexampleofascreenshotillustratinghowcolorinformation(e.g.,from 
U auser)canbecapturedforinstanceinasystemormethodofcreating(e.g.,customized) 

embroideryforexample,(e.g.,inabrowserwindow).  

[0018] Thedrawingsprovidedherewithillustrateamongotherthingsexamplesofcertain 

aspectsofparticularembodiments.Otherembodimentsmaydiffer.Variousembodiments 

mayincludeaspectsshowninthedrawingsdescribedinthespecification(includingthe 

claims),knownintheartoracombinationthereofasexamples.  

Detailed Description of Examples of Embodiments 

[0019] Thispatentapplicationdescribesamongotherthingsexamplesofcertain 

embodimentsandcertainaspectsthereof.Otherembodimentsmaydifferfromthe 

particularexamplesdescribedindetailherein.Variousembodimentsinclude(e.g., 

computerized)methodsofcreating(e.g.,customized)embroideryforexampleincluding 

capturingembroideryinstructions(e.g.,inabrowserwindow),receivingtheinstructionsat 

anembroideryengine(e.g.,onaserver),creatingaplannedpatternofstitchesand 

thestitchingoftheembroideryincludesortheinstructionsforstitchingoftheembroidery 

includeinstructionsforforinstanceprintingcolor(e.g.,themultiplecolors)ontoa(e.g., 

common)strandofthread(e.g.,immediately)beforestitching.Indifferentembodiments 

colormaybeprintedinagradientforinstanceor(e.g.,gradually)fadedforexample, 

fromastartcolortoanendcolororfromastartcolortoanintermediatecolor(e.g.,and 

fromtheintermediatecolortoanendcolor).Furtherinvariousembodimentscolormay 

be(e.g.,gradually)fadedforinstancefromastartlocationtoanendlocationorfroma 

startlocationtoanintermediatelocation(e.g.,andfromtheintermediatelocationtoan 

endlocation).someembodimentsincludemultipleintermediatelocationsintermediate 

colorsorbothasfurtherexamples.Inanumberofembodimentsvaryingshadesof 

colorsmaybeprintedpatternsmayberepeatedoutlinessegmentsorvectorsmaybe 

usedoracombinationthereof.Furtherincertainembodimentsintermediatestitchcolor 
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maybedeterminedforexamplebasedonnumberofstitchesor(e.g.,vector)lengthas 

examples.  

[0020] FIG.Iillustratesforexample,(e.g., computerimplemented)methodI0ofcreating 

(e.g.,customized)embroideryforexampleforauser.FurtherFIG.2illustratessystem 

20thatcanbeusedforexampletoimplementmethod10.Stillfurtherintheembodiment 

shownmethod10includes(e.g.,usingcomputerorcomputingdevice25showninFIG.  

2)capturing(e.g.,actIIinFIG.1)embroideryinstructions(e.g.,252showninFIG.2),for 

examplefromtheuserforinstanceinbrowserwindow251showninFIG.2orbrowser 

window31showninFIG.3.FIG.3illustrateshowadrawing(e.g.,252or32),forinstance 

fromausercanbecaptured(e.g., inactII, forinstanceinbrowserwindow251, 31, 51 

oracombinationthereof).Insomeembodimentsinabrowser(e.g.,browserwindow25l), 

theuserispresentedanarea(e.g.,33showninFIG.3)inwhichtheusercanfreehand 

drawforexampleusinganinputdevicesuchasafingerorstylusforinstanceona 

touchscreenorwithamouse(e.g.,connectedtoorincommunicationwithcomputing 

device25).Incertainembodimentsthearea(e.g.,33),hasascale(e.g.,inmmcmor 

bothorininchestenthsofanincheighthsofaninchsixteenthsofaninchora 

combinationthereof),forexampleacrossthetoporbottomasideoracombination 

thereofasexamples.Intheembodimentshownarea33orbrowserwindow31includes 

tooloricon34thattheusercanselecttomakethedrawing(e.g.,252or32).Various 

embodimentshaveoneormoretools(e.g.,34)thatcanbeselectedbytheuserfor 

exampleinthetopsideorcorner(e.g.,upperrightcorner)ofthebrowserwindow(e.g., 

theuser)toselectcolorwidth(e.g.,44),stitchtype(e.g.,49or46),oracombination 

thereofasexamples.Insomeembodimentsseveraldifferenttools(e.g.,34)canbe 

selected.Inanumberofembodimentstheembroideryinstructionsforexampledrawing 

(e.g.,252or32)iscaptured(e.g.,inactI1)as(e.g.,afirstsetof)capturedvectors(e.g., 

22).Furtherintheembodimentshownmethod10includesdefiningreceivingor 

transmitting(e.g.,act12),forinstanceembroideryinstructionsforexampleincludingthe 

firstsetofcapturedvectors(e.g.,22).Stillfurtherinanumberofembodimentsthe 

method(e.g.,10)oract(e.g.,IIor12)furtherincludescapturing(e.g.,inactI1),defining 

orreceiving(e.g.,inact12,atserver26orboth),ortransmitting(e.g.,fromcomputing 

device25,forinstancedesired)stitchingparameters(e.g.,24),forinstancereceived 

(e.g.,inact12)atanembroideryengine(e.g.,261),forinstanceonasewer(e.g.,26).In 

8 

31)orarea(e.g.,33).Insomeembodimentssuchtools(e.g.,34)canbeused(e.g.,by



WO20221082296 PCT/CA2021/051177 

anumberofembodimentsanembroideryengine(e.g.,261)issoftwarewhichtakesas 

inputshapesforexamplevectorshapesstitchingparametersorbothforinstance.  

Furtherinvariousembodimentsanembroideryengine(e.g.,261)generates(e.g.,inact 

I3)andreturnsapatternofstitches(e.g.,vectors),forinstancebasedontheinput(e.g., 

vector)shapestitchparametersorboth.  

[0021] Variousembodimentsincludetransmittingreceivingorboth,(e.g.,inact12) 

embroideryinstructions(e.g.,capturedinactI1),forexamplecapturedvectors(e.g.,22 

forexampledefinedinact12)alongwith(e.g.,desired)stitchingparameters(e.g.,24)to 

anembroideryengine(e.g.,261),forinstanceonaserver(e.g.,26).Someembodiments 

furtherincludehavingtheembroideryengine(e.g.,261),ortheserver(e.g.,26)create 

stitches(e.g.,inact13)fromthosevectors(e.g.,22)andparameters(e.g.,24).FIG.2 

showscomputingdevice25sendingcapturedvectors22andstitchingparameters24to 

embroideryengine261,forexampleonsewer26viaInternet21,forexample.Ina 

numberofembodimentsoncethestrokeshavebeendrawn(e.g.,capturedinactIIin 

browserwindow31),thevectorsorstrokes(e.g.,capturedvectors22)are(e.g.,defined 

and)sentforexample,(e.g.,inact12)tothesewer(e.g.,26,forinstancespecificallyto 

embroideryengine261,orreceivedthere)tobeconverted(e.g.,inact13)toembroidery 

(e.g.,patternofstitches262orrenderinginfo23),atthewidth(e.g.,244)specified(e.g., 

bytheuserforinstanceinstitchingparameters24).Furtherstillmethod10further 

includescreating(e.g.,inact13)a(e.g.,planned)patternofstitches(e.g.,262),for 

examplefromthefirstsetofcapturedvectors(e.g.,22,forinstancereceivedordefined 

creatingstitches(e.g.,act13),forinstanceperformedbytheembroideryengine(e.g., 

261),forexampleontheserver(e.g.,26)arecomplexforexamplerequiringmanylines 

ofsourcecode(e.g.,withinembroideryengine261)butareknownintheartandavailable 

forlicensefrommultiplesourcesforexample.  

[0022] Intheembodimentshownthecreating(e.g.,inact13inFIG.1)ofthe(e.g., 

planned)patternofstitches(e.g.,262showninFIG.2),forexamplefromfirstsetof 

capturedvectors22anddesiredstitchingparameters24,isperformedatserver26,for 

exampleand(e.g.,desired)stitchingparameters24arecaptured(e.g.,inactI1)or 

defined(e.g.,inact12)usingcomputingdevice25,forinstanceownedoperatedorboth 

bytheuser.Invariousembodimentscomputingdevice25maybeadesktopcomputer 

laptopcomputertabletcomputersmartphoneormachinecontrollerdevice(e.g.,a 
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inact12)andthe(e.g.,desired)stitchingparameters(e.g.,24).Variousprocessesof
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devicecontrollinganembroiderymachineforinstanceembroiderymachine27shownin 

FIG.2)asexamplesandapersonofordinaryskillintheartwouldbeabletoselecta 

suitablecomputingdevice.Furtherintheembodimentshownthecapturingofthe 
U drawingorembroideryinstructions(e.g.,inactI1,forinstanceinbrowserwindow251or 

31, forexampledrawing252or32),forinstanceasthe(e.g.,firstsetof)capturedvectors 

(e.g.,22),specificallydoesnotincludecapturingthedrawing(e.g.,252or32)asabitmap.  

Invariousembodimentscapturingthedrawing(e.g.,252or32)asabitmapisnot 

necessary(e.g.,inact11).Abitmapisanimagewhichisarendering(e.g.,apicture)of 

theembroiderydesign.Incontrastinvariousembodimentsapatternofstitchvectorsis 

alistoftheactualxandymovementsorvectorsthataresenttotheembroiderymachine 

(e.g.,27)tocreatethestitches.Variousembodimentsspecificallyincludecapturing(e.g., 

inactI1)adrawing(e.g.,252or32),forinstanceinabrowserwindow(e.g.,251or31) 

asvectors(e.g.,capturedvectors22),forexampleratherthanasabitmap.  

[0023] Incertainembodimentsvectors(e.g.,22)arecreatedinawebbrowsersession 

(e.g.,inbrowserwindow251)forexamplebyimportingthevectors(e.g.,22)fromafile.  
U Furtherinparticularembodimentsadrawingiscreatedinadesktopapplication(e.g., 

ratherthaninornotjustinabrowserforexampleconnectedtoaserver).Inparticular 
U embodimentsforexampleadesktoptabletphoneasexamplesisnotnecessarily 

connectedtoasewer.Insteadincertainembodimentstheembroideryengineislocalto 

thecomputingdevice.Differentembodimentsinclude(e.g.,inactII, forinstancebythe 

user)drawingoneormorevectorpaths(e.g.,35showninFIG.3),importingoneormore 

memoryclipboard(e.g.,Ctrl-CCtrl-V),oracombinationthereofasexamples.Further 

stillsomeembodimentsinclude(e.g.,theuser)editingthoseoneormorevectorpaths 

(e.g.,35).FIGS.3and4showvectorpaths35and45thatmayhavethesameshape.  

Vectorpath35mayhavebeendrawn(e.g., bytheuser), forexampleintobrowserwindow 

31.Vectorpath45maybethesameorsimilartovectorpath35andmaybeused(e.g., 

byembroideryengine261)tocreate(e.g.,inactI3)thepatternofstitches(e.g.,262).  

Althoughvectorpath45isshownforillustrationpurposesinFIG.4, insomeembodiments 

thevectorpathisnotshownintherenderingofthestitches(e.g., providedinactI4,within 

rendering253,orwithinrenderinginfo23).Furtheralthoughstitches49and46areonly 

shownalongpartofvectorpath45inFIG.4,stitchesmayoftenextendtheentirelength 

ofthevectorpath.FurtherstillstitchesareshownseparatedorspacedapartinFIG.4 
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vectorpaths(e.g.,35)fromafileorpastingoneormorevectorpaths(e.g.,35)froma
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butinanumberofembodimentsstitchesmaybemuchclosertogether(e.g.,more 

denselyspacedi.e.,density241,forinstancepartiallyorfullytouchingoreven 

overlapping).  

[0024] Intheembodimentshownmethod10ofFIG.Iincludesdefiningreturningor 

providing(e.g.,inact14)arendering(e.g.,withinrenderinginfo23,orrendering253)of 

the(e.g.,planned)patternofstitches(e.g.,262).Someembodimentsforinstanceinclude 

providing(e.g.,inact14),forinstancetothebrowserorbrowserwindow(e.g.,251,31 

or41),the(e.g.,planned)patternofstitches(e.g.,262),forexampleforinspectionbythe 

user.Inparticularembodimentsforexamplethereturningoftherenderingoftheplanned 

patternofstitches(e.g.,262)tothebrowser(e.g.,251)forinspectionbytheuser(e.g.,in 

act14)includesspecificallyreturningabitmapforexampleofthe(e.g.,planned)pattern 

ofstitches(e.g.,262)tothebrowser(e.g.,251,forinstanceinwindow31or41)for 

inspectionbytheuser.Evenfurthertheembodimentshowncaninclude(e.g.,inact14) 

returningasecondsetofrenderingvectors(e.g.,withinrenderinginfo23),forexample, 

tobrowser251,31,or41,forexamplefordrawingthe(e.g.,planned)patternofstitches 

(e.g.,262),forinstanceinbrowser251, 31, or41, forinstanceforinspectionbytheuser 

(e.g.,forrendering253or43).Evenfurtherstillinsomeembodimentsthesecondsetof 

renderingvectors(e.g.,ofrenderinginfo23)includesforexamplemanyhundredsor 

thousandsofindividualrenderingvectorsforinstance representing(e.g.,planned) 

patternofstitches262.Insomeembodimentstheuserclicksabutton(e.g.,acheckmark 

inthelowerleftcorner),forinstanceofthebrowserwindow(e.g.,31)toinitiateacts13 

Furtherinparticularembodimentstherendering(e.g.,43)isidentifiedassuch(e.g.,as 

aresult"),forinstanceinbrowserwindow41.  

[0025] Moreoverinmethod10 thecapturing(e.g.,inact11)oftheembroidery 

instructionscreativeworkordrawing(e.g.,252or32),forinstanceinthebrowser 

window(e.g.,251or31)includescapturingafreehanddrawing(e.g.,thatisdrawnbythe 

userforinstanceinthebrowserwindowforinstance,251or31),capturingcalligraphy, 

writingorhandwriting(e.g., thatiswrittenbytheuserforexampleinthebrowserwindow 

forinstance,251or31),capturingasignature(e.g.,thatiswrittenbytheuserforinstance 

inthebrowserwindowforinstance,251or31),oracombinationthereof.Drawings252 

and32areexamplesshowninFIGS.2and3respectively.Furthermoreinmethod10 

the(e.g.,definingorreceivingforinstancereceivingatserver26,forexampleinact12) 
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and14ofcreatingthepatternofstitches(e.g.,262)andprovidingtherendering(e.g.,43).
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oftheembroideryinstructionsforexamplefirstsetofcapturedvectors(e.g.,22)and 

(e.g.,desired)stitchingparameters(e.g.,24),forinstancereceivedatembroideryengine 

261,forexampleonserver26,includesreceivinga(e.g.,desired)angle(e.g.,242shown 

inFIG.2or42showninFIG.4)ofthestitches(e.g.,stitches49ofrendering43),receiving 

adesiredwidth(e.g.,244or44)ofthestitches(e.g.,49),orbothforexample.FIG.4 

illustratesascreenshotthatshowsrendering43(e.g.,forinspectionbytheuser)ofa 

(e.g.,planned)patternofstitches(e.g.,262),forexampleinbrowserwindow4l.Browser 

window41maybethesameorsimilartobrowserwindow251,31,orbothinsome 

embodiments.Furtherrendering43inFIG.4orasdescribedhereinmaybethesameas 

rendering253inFIG.2.Variousembodimentsincludereturning(e.g.,inact14)a 

rendering(e.g.,withinrenderinginfo23,forinstancerendering43or253)ofthecreated 

(e.g.,inact13)stitches(e.g.,49,46,orbothshowninFIG.4)tothebrowser(e.g.,browser 

window251,31,or41)forinspection/viewingbytheuserand/orreturningthousandsof 

vectors(e.g.,renderinginfo23)tothebrowser(e.g.,ofbrowserwindow251, 31, or41)in 

ordertodraw(e.g.,inact13or14),forinstancehighqualitystitching(e.g.,stitches49 

46,orboth)inthebrowser(e.g.,41).  

[0026] Manyembodimentsincludepassingorreceiving(e.g.,inact12)thevectorpath 

(e.g.,35),forinstanceviacapturedvectors(e.g.,22),forinstancealongwiththedesired 

attributesoftheresultingstitches(e.g.,stitchingparameters24)totheembroideryengine 

(e.g.,261).Invariousembodimentstheattributes(e.g.,stitchingparameters24)include 

(e.g.,desired)angle(e.g.,242or42)ofthestitches(e.g.,49).Insomeembodimentsthe 

49)are90degreestothepath(e.g.,45).Furtherinsomeembodimentsthestitchangle 

(e.g.,242or42)isrelativetothevectorpath(e.g.,45)atthestitch(e.g.,ofstitches49), 

andturnsasthepathturnsbutinotherembodimentsthestitchangle(e.g.,242or42)is 

afixedangleforinstance,135degrees(e.g.,fromverticalorfromhorizontal),andthus 

simulatesthelookofacalligraphypen.Insomeembodimentsthestitchangle(e.g.,242 

or42)isselectedbytheuser(e.g.,inactII, browserwindow251, orboth).Stillfurther 

insomeembodimentswhetherthestitchangle(e.g.,242or42)isrelativetothevector 

path(e.g.,45)atthestitch(e.g.,49),orisafixedangleisselectablebytheuser.Invarious 

embodimentstheuserispromptedtomakeaselection(e.g.,forstitchingparameters24).  

[0027] Furtherinvariousembodimentstheembroideryinstructionsortheattributes(e.g., 

stitchingparameters24)includevarious(e.g.,desired)embroiderysettingssuchas 
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stitchangle(e.g., 242or42)isorthogonaltothevectorpath(e.g., 45)orthestitches(e.g.,
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underlaytype(e.g.,243),density(e.g.,241),pullcompensation(e.g.,245),ora 

combinationthereofasexamples.Stillfurthersomeembodimentsdisplay(e.g.,inact 

I4orinarenderingforinstance,43)afabricimageforexampletomatcha(e.g., desired) 

targetfabric(e.g.,definedinactIIor12orwithinstitchingparameters24).Thefabriccan 

bechoseneitherbytheuser(e.g.,UinactI1)orbythewebsitehost(e.g.,viaembroidery 

engine261),invariousembodiments.Moreovervariousembodimentsallow(e.g.,within 

stitchingparameters24)fortheselection(e.g.,inactI1)ofathreadcolorforexample, 

fromapalletofthreadsdefinedbythewebsitehost(e.g.,viaembroideryengine261).In 

someembodimentsoneormoresuchattributesareselectablebytheuser.Invarious 

embodimentstheuserisprompted(e.g.,atcomputingdevice25orbrowserwindow251 

or31)tomakeaselection(e.g.,forstitchingparameters24).  

[0028] Insomeembodimentsforexampleinmethod10,aftertherendering(e.g.,43)of 

thestitches(e.g.,49and46)isprovided(e.g.,Uinact14),approval(e.g.,ofrendering43) 

isobtainedorrequested(e.g.,act15),forinstancefromtheuser.Oncetherenderingis 
U approved(e.g.,inact15),incertainembodimentstheusermaybeprompted(e.g., 

throughbrowserwindow251)toselectandpayforaproduct(e.g.,garment)containing 

theembroidery.Payment(e.g.,fromtheuser)maybereceived(e.g.,inact16),for 

instanceinvariousembodimentsbycreditcardoranotherpaymentmethod(e.g.,via 

Internet21, paymentmodule263,orboth).Oncepaymentisobtained(e.g.,inact16),in 

someembodimentstheembroiderymaybecreated(e.g.,inact17)andinvarious 
U embodimentstheproductmaybeshipped(e.g.,inact18),forexampletotheuserfor 

rendering43,forinstanceprovidedinact14),theusergrantsapprovalorsubmitsthe 

order(e.g.,obtainedinact15).Thedrawnstrokes(e.g.,renderinginfo23,orofrendering 

43)arestoredonaserver(e.g.,26)insomeembodiments.Thestitches(e.g.,49,46,or 

both)canberecreatedinparticularembodimentsfromthestrokes(e.g.,ofactII 

capturedvectors22,stitchingparameters24,oracombinationthereof),andcanbere

purposedinsomeembodimentsforexampleforvariousdesiredtargetfabricsusing 
U settingsappropriatetothetargetfabric.Furtherinparticularembodimentstheresulting 

stitches(e.g., 49,46,orboth),forinstancefromthewebsessionwiththeuser(e.g., 

providedinact14)arestoredforinstanceontheserver(e.g.,26).  

[0029] Furthervariousembodimentsincludecomputerprograms(e.g.,250showninFIG.  

2),forexamplethatincludecomputer-readableinstructionswhichwhenexecutedbythe 
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instancebymail.Incertainembodimentswhentheuserissatisfiedwiththeresult(e.g.,
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computingdevice(e.g.,25),causethecomputingdevicetoperformcertainacts(e.g.,of 

method10).Insomeembodimentsforexamplesuchactsincludecapturing(e.g.,actI1) 

embroideryinstructionsforexampleadrawing(e.g., 252or32,forinstancefromauser), 

forexampleas(e.g.,afirstsetof)capturedvectors(e.g.,22),andtransmittingorreceiving 

(e.g.,act12)the(e.g.,firstsetof)capturedvectors(e.g.,22)and(e.g.,desired)stitching 

parameters(e.g.,24),forexampletooratanembroideryengine(e.g.,261),forinstance 

onaserver(e.g.,26).Stillfurthersomeembodimentsincludedefiningorselecting(or 

both),forexamplefromapre-definedcolortransition.Furtherstillinmanyembodiments 

suchactsincludedisplaying(e.g.,act14)arendering(e.g.,43)ofa(e.g.,planned)pattern 

ofstitches(e.g.,createdinact13),forexampleforinspectionbytheuser.StillfurtherUin 

anumberofsuchembodimentsthe(e.g.,planned)patternofstitches(e.g.,inrendering 

info23)hasbeencreated(e.g., inactI3)fromthe(e.g., firstsetof)capturedvectors(e.g., 

22)andthedesiredstitchingparameters(e.g.,24),forexample.Evenfurtherinparticular 

embodimentsthecomputerprogram(e.g.,250)furtherincludescomputer-readable 

instructionswhich,(e.g.,whenexecutedbythecomputingdeviceforinstance,25),cause 

the(e.g.,computingdevice25)todraw(e.g.,inact13or14)the(e.g.,planned)pattern 

ofstitches(e.g.,262orrendering43)forinspectionbytheuserforinstanceusing(e.g., 

asecondsetof)renderingvectors(e.g.,withinrenderinginfo23)returnedtothe 

computingdevice(e.g.,25)fromtheembroideryengine(e.g.,261),forexampleonthe 

sewer(e.g.,26).Iftherendering(e.g.,43)isnotapproved(e.g.,inact15),insome 

embodimentstheusermaybeallowedtochangetheembroideryinstructionsfor 

rendering(e.g.,43)maybeprovided.Moreoversomeembodimentsincludeallowingthe 

user(e.g.,inactIIto14)tochangetheembroideryinstructions(e.g.,capturedinactII) 
U includingincertainembodimentsreapplying(e.g.,inact13)unchangedinstructions 

(e.g.,capturedinactI1),forinstanceofthecolorinstructions.Forexampleinanumber 

ofembodimentstheusercanchangesizeorstitchtype(e.g.,ofallorpartofthedrawing) 

andthesystemwillautomaticallyrecalculatethestitcheswhilemaintainingthesamecolor 

orcolorgradient(Le.,wheretheuserhasnotchangedthecolorinstructions).Invarious 

embodimentshoweverchangedinstructions(e.g.,changedcolorinstructions)canbe 

applied(e.g.,changedbytheuser).Evenfurtherstillincertainembodimentsthe 

computerprogram(e.g.,250)includescomputer-readableinstructionswhich when 

executedbythecomputingdevice(e.g.,25),causethecomputingdevicetodrawthe(e.g., 

plannedpatternofstitchese.g.,262orrendering43)forinspectionbytheuserusinga 
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examplethedrawing(e.g.,32or252),stitchingparameters(e.g.,24),orbothandanew
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recipethatincludesmultipleparametersbasedonatypeoffabric(e.g.,selectedbythe 

user).  

[0030] Someembodimentsincludecolororcolortransitionsforexample.Inanumberof 

embodimentsforinstancecolorisprinted(e.g.,inact17,byprinter271orboth)onto 

"blank'(e.g.,white)thread.Insomeembodimentsdyingmachineorthreadprinter271 

mayoperateinconjunctionwithorbepartofembroiderymachine27.Insome 

embodimentsthecolorisprintedinvariousshadesalongalengthoftheconeofthe 

threadorbothasexamples.Furtherinvariousembodimentsgradientsofcolor(e.g., 

fromonecolortoanother)arecreatedforexamplealongthethread.Asusedhereina 

gradientofcoloroccurswhencolorchangealongalengthofthreadsufficienttoformat 

leastthree(3)stitches.Stillfurtherinsomeembodimentscolorsareassigned(e.g.,in 

actI3)toasetofstitchvectorsinanembroiderydesignorplannedpatternofstitches 

(e.g.,262).Evenfurtherinparticularembodimentsthestitchvectorsorcolorsareoutput 

(e.g.,inact17),forexampletoadigitalthreadprinter(e.g.,271).Invariousembodiments 

forexamplethestitchvectorsorcolorsaredatathattheprinter(e.g.,271)needsoruses 

toprintthethread(e.g.,inact17)inthedesiredcolorsforinstancetomatchthestitches 

(e.g., createdinactI3orinplannedpatternofstitches262).Variousembodimentsinclude 

outputting(e.g.,inact17)afirstsetofinstructionsforathreadprinter(e.g.,271)toprint 

forexamplethemultipledifferentcolorsforinstanceontoacommonstrandofthread 

forexamplebeforethestitchingofthecustomizedembroidery(e.g.,inact17),for 

instancefortheuser.Evenfurtherstillcertainembodimentsincludeoutputting(e.g.,in 

forinstancetostitchthecustomizedembroidery(e.g.,inact17),forexamplewiththe 

commonstrandofthread.  

[0031] Insomeembodimentsembroideryoutlines(e.g.,2621showninFIG.2)areused 

forexampleinact12,13,14,17,oracombinationthereof.Outlines(e.g.,2621)maybe 

orincludeahigherlevelsetofvectorspropertiesorbothinsomeembodimentsthat 

maydefineshapestobefilledwithstitchesforexampleaccordingtotheshapeofthe 

vectorsandtheirassociatedproperties.Furtherincertainembodimentsoutline(e.g., 

2621)designsaremadeupofanumberofsegments(e.g.,2622).Forexampleasetof 

satinstitchesmaybecreated(e.g.,inact13),inparticularembodimentsbydrawingan 

outline(e.g.,2621)shapeofadesiredsetofstitches(e.g.,accordingtoembroidery 

instructionscapturedinactI1)andassigningpropertieswhichmayincludeasexamples 
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act17)asecondsetofinstructionsforexampleforanembroiderymachine(e.g.,272),
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linesdefiningstitchanglesatvariouspointsintheshapenumericalvaluesforthedistance 

betweenthestitches(ordensityofthestitches),parametersforthetypeofunderlay 

stitchingpullcompensationthatmaybedifferentforeachkindoffabriconwhichthe 

embroideryisstitched acombinationthereotasexamplesormore.Incertain 

embodimentsallofthisinformationtogethermaybeonesegmentofanoutlinedesign 

(e.g.,2621,createdinact13,orboth).  

[0032] Inanumberofembodimentsactualstitchvectorstobeperformedbyastitching 

machineoranembroiderymachine(e.g.,272,27,inact17,oracombinationthereof)are 

generated(e.g.,inact13)bysoftware.Invariousembodimentsstitchingmachine272 

mayoperateinconjunctionwithorbepartofembroiderymachine27.Insome 

embodimentssuchstitchvectorsmaybegenerated(e.g.,inact13)fromtheoutlines 

(e.g.,2621),forexampleusingtheshapeandpropertiesofeachsegment(e.g.,2622)to 

guidethesoftwareorstitchengineonhowtocreatetheresultingstitches.Furtherin 

variousembodimentsthegeneratedstitchesmaychangeforexampleeachtimeanyof 

thepropertiesofthesegments(e.g., 2622)change(e.g.,vianewembroideryinstructions 

capturedinactI1).Forexample,(e.g.,theuser)changingthesizeofthesegment(e.g., 

2622),orinsomeembodimentsaselectionofmultiplesegmentsorinparticular 

embodimentstheentiredesign.Furtherexamplesincludeeditingtheshape(e.g.,by 

movingpoints)oreditingtheunderlayordensityproperty.Variouschangesmaychange 

(e.g., inactI3)thegeneratedstitches.Variousembodimentsallowtheusertochangethe 

embroideryinstructions.Stillfurtherinanumberofembodimentswhentheuserchanges 

instructionsforexampleunchangedcolorinstructions.  

[0033] Insomeembodimentseachsegment(e.g.,2622)isasinglecolorassignedtoa 

singlethreadorboth.Incertainembodimentsforexampleiftheartistorusercreating 

theembroiderydesign(e.g.,capturedinactI1)desiredthecolortochangeinsideofa 

partofadesignthedesignwouldbesplitatthatpointinorderforanewthreadtobe 

used.Inanumberofembodimentshoweveracolorgradientcanbecreated(e.g., 

capturedinact11)bythedesigner(e.g.,user).Insomeembodimentsforexamplethe 

designerdefines(e.g.,inactI1)astartcoloranendcolororboth.FIG.5illustratesan 

exampleofabrowserwindow51, inwhichausercaninput(e.g.,inactI1)color 

information.Furtherwhereabrowserwindow(e.g.,51)isdescribedhereininother 

embodimentsthewindowmaybeawindowinadesktopapplicationtabletapplication 
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phoneapplicationorbroadlyanapplicationonacomputingdeviceasexamples.This 

colorinformationmayincludeastartcolor(e.g.,2461showninFIG.2or54showninFIG.  

5),anendcolor(e.g.,2463or57),orboth.Furtherinvariousembodimentsthesoftware 

willcreate(e.g.,inact13)a(e.g.,gradual)fadingofonecolor(e.g.,2461or54),intothe 

other(e.g.,2463or57).Furthermore inparticularembodimentsadditional(e.g., 

intermediate)colors(e.g.,2462,55,56,oracombinationthereof)canbeaddedtothe 

sequenceforexamplesothatthesequenceisdefinedbystartingincolorA(e.g.,2461 

or54),fadingtoB(e.g.,2462or55),thenfadingtoC(e.g.,2463or56),etc.(e.g.,57).  

[0034] Furthermorethe"durationofthefadecanbedefinedinsomeembodimentsfor 

examplesothatiftheentiregradientsequenceisthoughtofasI00percentthedesigner 

(e.g.,user)candefine(e.g.,inactII, forinstancebymovingslider53)thatthefadefrom 

A(e.g.,54)toB(e.g.,55)is50percentthenB(e.g.,55)toC(e.g.,56)is20percentthen 

C(e.g.,56)toD(e.g.,57)istheremaining30percentforexample.Intheembodiment 

shownslider53displaysarangeofcolorsthattheusercanselectfrombyselectinga 

particularlocationalongslider53.Inparticularembodimentsanumberofgradient 

patternscanbedefined(e.g.,inactII, browser51, orboth),namedandsaved.Incertain 

embodimentsforexampleasegment(e.g.,2622),oragroupofsegmentsisselected.  

Agradientpatterncanthenbeassignedtothissegmentorgroupofsegments.Insome 

embodimentsforexampleasastitchvectorisgenerated(e.g.,inact13),forinstance 

accordingtothepropertiesoftheoutlinesegment(e.g.,2622),acolorisdefinedforthat 

stitchvectorforinstancebyreferringtothegradientpattern(e.g.,capturedinact11 

thisstitchis.Insomeembodimentsforexamplethisdeterminationisbasedonhowmany 

stitchesaregoingtobegeneratedintheselectionofsegments(e.g.,2622).Insome 

embodimentshoweverthisdeterminationisbasedonthetotallengthofthestitchvectors 

generatedintheselectionofsegments.Thismayincludeforexamplecalculating(e.g., 

inact13)wherethislengthofstitchvectorbelongsintheassignmentofthegradient 

patterntothetotallengthofstitchvectors.  

[0035] Incertainembodimentsifthesegmentorgroupofsegments(e.g.,2622)has 

underlaystitches(Le stitcheswhicharehiddenfromviewforexampleunderother 

stitchesbutareneededtoforexamplestabilizethefabricinpreparationforthevisible 

stitches),thenthosestitchesareassigned(e.g.,inact13)asinglesolidcolorforexample, 

soasnottoimpactthevisiblegradientoftheoverlaystitching.Furtherinsome 
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browserwindow51, orboth)anddetermininghowfaralongthesequenceofthepattern
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embodimentsifagroupofsegments(e.g., 2622)isselected 7 ratherthanjustasingle 

segment),thenstitchesconnectingthesegmentsmaybegenerated(e.g.,inact13)and 
U acolormaybeassigned(e.g.,inact13)tothoseconnectingstitchesaswellforexample, 

notimpactingthecreationofthegradient(e.g.,aswithunderlaystitchesincertain 

embodiments).Variousfeaturesdescribedhereinhoweverarenotnecessarilyfoundin 

allembodiments.  

[0036] Invariousembodiments, ifpropertiesofasegment(e.g.,2622)arechanged(e.g., 

theshapeorsettingsfordensitypullcompensationfillpatternormanymorefor 

instancebytheuserforexampleinactI1),thenthestitchvectorsarere-generated 

(e.g.,inact13)andthegradientpatternmaybere-calculatedandre-applied.Furtherstill 

insomeembodimentsthedataoftheresultingstitchvectorswiththeirassociatedcolor 

informationarecompiledtogether(e.g.UinactI3)tocreatethe(e.g., digital)dataneeded 

(e.g.,byprinter271,inact17,orboth)toprint(e.g.,asingleconeofthreadinact17,or 

both)containingthecolors(e.g.,capturedinactI1),forexampleinsequencefor 

instancecorrespondingtothestitchdata.Thisdata(e.g.,createdinact13)mayinclude 

inanumberofembodimentsthetotalthreadlengthforthegradientthepositionswithin 

thatlengthofeachcolororbothasexamples.Evenfurthervariousembodimentsare 

abletomaketransitionsofcolors.Someembodimentsprovidecolorgradients(e.g.,as 

describedherein)andsomeprovidearepeatofeitheraspotcolorsequenceorarepeat 

ofagradienttransitionasexamples.Someembodimentscanprovideacombinationof 

these.Anexampleofaspotcolorsequenceisared/whitetransitionwithin20cmof 

transition.Evenfurtherinparticularembodimentsthefirstsetofinstructionsforthe 

threadprinter(e.g.,271),forexampletoprintthemultipledifferentcolorsforinstance 

ontothecommonstrandofthreadforexamplebeforethestitching(e.g.,inact17)ofthe 

customizedembroidery(e.g.,fortheuser)includesinstructionsforprintingarepeatofas 

examplesaspotcolorsequenceagradienttransitionorboth.  

[0037] Asdiscussedvariousembodimentsareorconcern(e.g.,computerized)methods 

andsoftwareforcreating(e.g.,customized)embroidery.Someembodimentsinclude 

importingexistingartwork(e.g.,notjustdrawnbytheuser).Furthersomeembodiments 

includeusingtexttoolsforexampleembroiderytexttoolsforinstancewheretheletters 

areoutlineshapesforexamplewithpredefinedembroiderystitchparametersfor 

instancesuchasanglelines.Stillfurthersomeembodimentsuse(e.g.,standard) 
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computertexttoolsforexampleTrueTypeFonts(TTF),forinstancewheretheoutline 

shapesareimportedfromtheTTFthenembroiderystitchparametersareappliedorboth.  

Embodimentsinclude(e.g.,UInactI1)capturingadrawing(e.g.,fromauser),forinstance 

inabrowserwindow(e.g.,251),(ordesktoptabletorphoneapplicationinvarious 

embodiments)forexampleascapturedvectorstransmittingreceiving(e.g.,inact12), 

orusing(e.g.,inact13)thecapturedembroideryinstructionsorvectorsandinmany 

embodimentsdesiredstitchingparameters(e.g.,atanembroideryengineforexample, 
U 261,forinstanceonaserverforexample,26),andcreating(e.g.,inact13)a(e.g., 

planned)patternofstitches(e.g.,262),forexamplefromtheembroideryinstructions 

capturedvectorsdesiredstitchingparameters oracombinationthereof.Some 

embodimentsincludetransmittingreturningreceivingorcreatingarenderingofthe(e.g., 
U planned)pattern(e.g.,262)ofstitches(e.g.,inact14),forexampletothebrowserorin 

certainembodimentstransmittingreceivingreturningorcreatingrenderingvectors 

(e.g.,tothebrowser),forexamplefordrawingthe(e.g.,planned)patternofstitches(e.g., 

inthebrowser),forinstanceforinspection(e.g.,bytheuser).Invariousembodiments 

theembroideryinstructions(e.g.,ofact11)ordrawingcanincludeafreehanddrawing, 

calligraphywritinghandwritingasignatureoracombinationthereofforexamplethat 

isdrawnor(e.g.,calligraphically)writtenbytheuser(e.g.,Uinthebrowserwindowfor 

instance,251).Asfurtherexamples someembodimentsincludeimportingexisting 

artworktypingembroiderytextorvector-basedtextsuchasTTForacombination 

thereof.Insomeembodimentsthe(e.g.,desired)stitchingparameters(e.g.,ofactI1) 

thereof(e.g.,recipeforinstancebasedonfabric),forexampleofthestitches.  

[0038] Differentembodimentsincludevarious(e.g.,computerized)methodsofcreating 

(e.g.,customized)embroideryforexampleforauser.Inanumberofembodimentsfor 

instancethemethodincludes(e.g.,atleast)variousacts.Invariousembodimentsfor 

exampleamethod(e.g.,10)ofcreatingembroideryincludesatleastactsofcapturing 

embroideryinstructions(e.g.,actI1),receiving(e.g.,inact12)theembroideryinstructions 

atanembroideryengine(e.g.,261),creating(e.g.,inact13)aplannedpatternofstitches 

(e.g.,262),andstitching(e.g.,inact17)theembroidery.Inparticularembodimentsfor 

examplea(e.g.,computerized)method(e.g.,10)ofcreating(e.g.,customized) 

embroidery(e.g.,forauser)includes(e.g.,usingacomputingdeviceforinstance,25) 

capturingembroideryinstructions(e.g.,inactII, forinstancefromtheuser),forexample, 
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inabrowserwindow(e.g.,251).Furtherinanumberofembodimentstheembroidery 

instructions(e.g.,capturedinact11)specificallyincludecolorinstructionsforexample, 

identifyingmultipledifferentcolors(e.g.,oftheuser-desiredembroidery).Stitching 

parameters(e.g.,24showninFIG.2),forinstancecapturedinactII, mayincludecolor 

instructionsforexample.Stillfurthervariousembodimentsincludereceiving(e.g.,inact 

12)theembroideryinstructions(e.g.,includingthecolorinstructions)forinstanceatan 

embroideryengine(e.g.,261 forinstanceonserver26).Evenfurthervarious 

embodimentsincludecreating(e.g.,inact13)aplannedpatternofstitches(e.g.,262),for 

examplefromtheembroideryinstructions(e.g.,capturedinact11).Furtherstillina 

numberofembodimentsthemethod(e.g.,10)includesstitching(e.g.,inact17)the(e.g., 

customized)embroidery(e.g.,fortheuser),forinstanceusingtheplannedpatternof 

stitches(e.g.,262,createdinact13,orboth).Insomeembodimentsthestitchingfor 

exampleincludesprinting(e.g.,inact17,withprinter271,orboth)the(e.g.,multiple 

different)colors(e.g.,capturedinact11,forexampleprintingontoacommonstrandof 

thread),forinstance,(e.g.,immediately)beforethestitching(e.g.,inact17)ofthe(e.g., 

customized)embroidery(e.g.,fortheuser).Inthiscontextasusedherein,"immediately 

before"meanslessthananhourbefore.Invariousembodimentsthe(e.g.,common 

strandof)threadisprinted(e.g.,colored)within45,30,15,10,5,4,3,2,1,½,or¼ 

minutesbeforethethreadisstitchedintotheembroideryasexamples.Insome 

embodimentsthe(e.g.,commonstrandof)threadisprinted(e.g.,colored)inthemoments 

beforestitchingorasthethreadisfedintothestitchingmachineasexamples.  

(e.g.,multipledifferent)colors(e.g.,ontothecommonstrandofthread)includesprinting 

themultipledifferentcolorsalongaconeofthethread.Furtherincertainembodiments 

theprinting(e.g.,inact17,withprinter271,orboth)ofthemultipledifferentcolors(e.g., 

ontothecommonstrandofthread)includesprintingvaryingshadesofthemultiple 

differentcolors(e.g.,identifiedinact11),forexamplealongthecommonstrandofthe 

thread.Inparticularembodimentsforexamplethefirstsetofinstructionsforthethread 

printer(e.g.,271),forexampletoprintthemultipledifferentcolorsontothecommon 

strandofthreadforinstancebeforethestitching(e.g.,inact17)ofthecustomized 

embroideryfortheuserincludesinstructionsforprintingvaryingshadesofthemultiple 

differentcolorsforexamplealongthecommonstrandofthethread.Stillfurtherin 

particularembodimentstheprinting(e.g.,inact17,withprinter271 orboth)ofthe 
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multipledifferentcolors(e.g.,ontothecommonstrandofthread)includesprinting(e.g.,at 

leastone)gradientforinstanceofatleastonecolor(e.g.,capturedinact11),for 
U examplealongthecommonstrandofthethread.Furtherinparticularembodimentsthe 

firstsetofinstructionsforthethreadprinter(e.g.,272),forexampletoprintthemultiple 

differentcolorsforinstanceontothecommonstrandofthreadforexamplebeforethe 

stitching(e.g.,inactI7)ofthecustomizedembroideryfortheuserincludesinstructions 

forprintingatleastonegradientofatleastonecolorforexamplealongthecommon 

strandofthethread.Evenfurtherincertainembodimentstheplannedpatternofstitches 

(e.g.,262,createdinact13,orboth)includesoverlaystitchesforexamplethatarevisible 

inthe(e.g.,customized)embroideryandunderlaystitchesforinstancethatarehidden 

fromview(e.g.,underoverlaystitches).Furtherstillinparticularembodimentsthe 

underlaystitchesarenotincludedinthe(e.g.,atleastone)gradient.Asusedhereinthis 

meansthatthegradualtransitionofcolorinthegradientisentirelyvisibleintheembroidery 

intheoverlaystitchesasopposedtopartofthegradientbeinghiddenfromviewinthe 

underlaystitches.Insomeembodimentsforexampletheunderlaystitcheshavethe 

samecontinuouscolorforinstanceasthepointwherethethreadtransitionsfromthe 

overlaystitchestotheunderlaystitches.  

[0040] Evenfurtherstillinsomeembodimentstheprinting(e.g.,inact17,withprinter 

271, orboth)ofthe(e.g.,multipledifferent)colors(e.g.,ontothecommonstrandofthread) 

includesprintingarepeatforexampleofaspotcolorsequenceoragradienttransition 

asexamplesofcolorpatternrepeatsthatmaybeprovidedindifferentembodiments.  
U 

patternofstitches(e.g.,262,forinstancecreatedfromtheembroideryinstructions) 

includesassigning(e.g.,inact13)the(e.g.,multipledifferent)colors(e.g.,capturedinact 

I1)tostitchvectorsforexampleinanembroiderydesignforinstanceusedforthe 

stitching(e.g.,inact17)ofthe(e.g.,customized)embroidery(e.g.,fortheuser).Moreover 

inparticularembodimentsthemethod(e.g.,10)includesoutputting(e.g.,Uinact17)the 

stitchvectors(e.g.,createdinact13),forexampletoa(e.g.,digital)threadprinter(e.g., 
U 271),forinstanceusedfortheprinting(e.g.,inact17)ofthe(e.g.,multipledifferent) 

colors(e.g.,ontothecommonstrandofthreadforinstanceimmediatelybeforethe 

stitching)ofthe(e.g.,customized)embroidery(e.g.,fortheuser).  

[0041] Invariousembodimentsthe(e.g.,multipledifferent)colors(e.g.,ofthecolor 

instructionsforinstancecapturedinact11)includeastartcolor(e.g.,2461shownin 
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FIG.2or54showninFIG.5),anendcolor(e.g.,2463or57),orboth.Furtherinsome 

embodimentstheprinting(e.g.,inact17,withprinter271,orboth),forinstanceofthe 

(e.g.,multipledifferent)colors(e.g.,ontothecommonstrandofthread)includes(e.g., 

gradually)fadingforexamplefromthestartcolor(e.g.,2461or54),totheendcolor(e.g., 

2463or57),orboth.Asusedherein,"graduallyfading"meansthatthecolorgradually 

changesoveradjacentstitches.Insomeembodimentsthecolorgraduallychangesfor 

exampleover5,10,15,20,25,30,40,50,60,70,80,90,100,125,150,200,300,400 

500,750,or1000adjacentstitchesasexamples.Moreoverwheregraduallyfading"is 

describedhereininotherembodimentsfadingmayoccurwithoutthefadingnecessarily 

beinggradual.Asusedherein,''fading", whenreferringtocolorwithoutthefadingbeing 

describedasgradualfading, unlessindicatedotherwisemeansthatthecolorchanges 

inatleasttwo(2)differentincrementsoveratleastthree(3)differentadjacentstitches.In 

otherembodimentsthecolorchangesorfadesover1,2,3,5,6,7,8,or9different 

stitchesasotherexamples.Stillfurtherinsomeembodimentsthecolorinstructions(e.g., 

capturedinactII)includeastartlocation(e.g., 2471, forexamplewithinthecustomized 

embroidery),anendlocation(e.g.,2473,forinstancewithinthecustomizedembroidery), 

orbothEvenfurtherinparticularembodimentsthestitching(e.g.,inact17)ofthe(e.g., 

customized)embroidery(e.g.,fortheuser),forinstanceusingtheplannedpatternof 

stitches(e.g.,262createdinact13,orboth)includes(e.g.,gradually)fadingforexample, 

fromthestartcolor(e.g.,2461or54),forexampleatthestartlocation(e.g.,2471),tothe 

endcolor(e.g.,2463or57),forexampleattheendlocation(e.g.,2473),orboth.Even 

(e.g., 271),forexampletoprintthemultipledifferentcolorsforinstanceontothecommon 

strandofthreadforexamplebeforethestitching(e.g.,inact17)ofthecustomized 

embroideryforinstancefortheuserincludesinstructionsforgraduallyfadingfromthe 

startcolor(e.g.,2461)totheendcolor(e.g.,2463).  

[0042] Furtherstillinsomeembodimentsforexampleinthecreating(e.g.,inact13)of 

theplannedpatternofstitches(e.g.,262,forexamplefromtheembroideryinstructions 

forinstancecapturedinactI1),determination(e.g.,inact13)ofcolorofanintermediate 

stitchbetweenthestartlocation(e.g.,2471)andtheendlocation(e.g.,2473)isbasedon 

adetermined(e.g.,determinedinact13)numberofstitchesbetweenthestartlocation 

(e.g.,2471)andtheendlocation(e.g.,2473),adetermined(e.g.,inact13)numberof 

stitchesbetweenthestartlocation(e.g.,2471)andtheintermediatestitchorboth.Such 
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anintermediatestitchmaybelocatedforexamplebetweenthestartlocation(e.g.,2471) 

andtheendlocation(e.g.,2473),mayhaveacolor(e.g.,partiallyfaded)betweenthestart 

color(e.g.,2461)andtheendcolor(e.g.,2463),orboth.Evenfurtherstillinparticular 
U embodimentsinthecreating(e.g.,inact13)oftheplannedpatternofstitches(e.g.,262 

forinstance fromtheembroideryinstructionsforexamplecapturedinact11), 

determination(e.g.,inact13)ofcolorofanintermediatestitch(e.g.,betweenthestart 

location(e.g.,2471)andtheendlocation(e.g.,2473)isbasedonadetermined(e.g.,Uin 

act13)lengthofstitch(e.g.,stitchvectors)betweenthestartlocation(e.g.,2471)andthe 

endlocation(e.g.,2473),adeterminedlengthofstitch(e.g.,stitchvectors)betweenthe 

startlocation(e.g.,2471)andtheintermediatestitchorboth.  

[0043] Additionallyincertainembodimentsthe(e.g.,multipledifferent)colors(e.g.,of 

thecolorinstructionscapturedinactII, ofstitchingparameters24,orboth)includeastart 

color(e.g.,2461, 54,orboth),anintermediatecolor(e.g.,2462,55,56,oracombination 

thereof),anendcolor(e.g.,2463,57,orboth),oracombinationthereof.Furtherin 
U particularembodimentstheprinting(e.g.,inact17,withprinter271, orboth)ofthe(e.g., 

multipledifferent)colors(e.g.,ontothecommonstrandofthread)includesforexample, 

(e.g.,gradually)fadingfromthestartcolor(e.g.,2461,54,orboth)totheintermediate 

color(e.g.,246255,56,oracombinationthereof),(e.g.,gradually)fadingfromthe 

intermediatecolortotheendcolor(e.g.,2463,57,orboth),orboth.Evenfurtherinvarious 

embodimentsthecolorinstructions(e.g.,capturedinact11,ofstitchingparameters24 

orboth)includeastartlocation(e.g.,2471)withinthe(e.g.,customized)embroideryan 

(e.g.,2473)withinthe(e.g.,customized)embroideryoracombinationthereof.Stillfurther 

incertainembodimentsthestitching(e.g.,inact17)ofthe(e.g.,customized)embroidery 

(e.g.,fortheuser),forinstanceusingtheplannedpatternofstitches(e.g.,262,created 

inact13,orboth)includes(e.g.,gradually)fadingfrom(e.g.,thestartcolorforinstance 

2461,54,orboth)atthestartlocation(e.g.,2471)to(e.g.,theintermediatecolorfor 

instance,2462,55,56,oracombinationthereof)attheintermediatelocation(e.g.,2472), 

(e.g.,gradually)fadingfrom(e.g.,theintermediatecolor)attheintermediatelocationto 

(e.g.,theendcolorforinstance,(e.g.,2463,57,orboth)attheendlocation(e.g.,2473), 

orboth.Evenfurtherstillinparticularembodimentsthemultipledifferentcolorsofthe 

colorinstructionsincludeanintermediatecolorandthefirstsetofinstructionsforthe 

threadprinter(e.g.,271),forexampletoprintthemultipledifferentcolorsforinstance 
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ontothecommonstrandofthreadforexamplebeforethestitching(e.g.,Uinact17)ofthe 

customizedembroideryforinstancefortheuserincludesinstructionsforgradually 

fadingforinstancefromthestartcolor(e.g.,2461or54)totheintermediatecolor(e.g., 

2462,55,or56),fromtheintermediatecolortotheendcolor(e.g.,2463or57),orboth.  

Moreoverincertainembodimentsthecolorinstructionsincludeanintermediatelocation 

withinthecustomizedembroideryandthefirstsetofinstructionsandthesecondsetof 

instructionsincludeinstructionsforgraduallyfadingfromthestartcolor(e.g.,2461or54) 

atthestartlocation(e.g.,2471)totheintermediatecolor(e.g.,2462,55or56)atthe 

intermediatelocation(e.g.,2472),graduallyfadingfromtheintermediatecoloratthe 

intermediatelocationtotheendcolor(e.g.,2463or57)attheendlocation(e.g.,2473),or 

both.  

[0044] Furtherstillinsomeembodimentsforexampleinthecreating(e.g.,inact13)of 

theplannedpatternofstitches(e.g.,262,forexamplefromtheembroideryinstructions 

forinstancecapturedinactI1),determination(e.g.,inact13)ofcolorofanintermediate 

stitchbetweenthestartlocation(e.g.,2471)andanintermediatelocation(e.g.,2472)is 

basedonadetermined(e.g.,determinedinact13)numberofstitchesbetweenthestart 

location(e.g.,2471)andtheintermediatelocation(e.g.,2472),adetermined(e.g.,inact 

I3)numberofstitchesbetweenthestartlocation(e.g., 2471)andtheintermediatestitch 

orboth.Suchanintermediatestitchmaybelocatedforexamplebetweenthestart 

location(e.g.,2471)andtheintermediatelocation(e.g.,2472),mayhaveacolor(e.g., 

partiallyfaded)betweenthestartcolor(e.g.,2461)andtheintermediatecolor(e.g.,2462), 

orboth.Evenfurtherstill, inparticularembodimentsinthecreating(e.g.,U 

plannedpatternofstitches(e.g.,262,forinstancefromtheembroideryinstructionsfor 

examplecapturedinact11),determination(e.g.,inact13)ofcolorofanintermediate 

stitch(e.g.,betweenthestartlocation(e.g.,2471)andtheintermediatelocation(e.g., 

2472)isbasedonadetermined(e.g.,inact13)lengthofstitch(e.g.,stitchvectors) 

betweenthestartlocation(e.g.,2471)andtheintermediatelocation(e.g.,2472),a 

determinedlengthofstitch(e.g.,stitchvectors)betweenthestartlocation(e.g.,2471)and 

theintermediatestitchorboth.  
U 

[0045] Moreoverinsomeembodimentsforexampleinthecreating(e.g.,inact13)of 

theplannedpatternofstitches(e.g.,262,forexamplefromtheembroideryinstructions 

forinstancecapturedinactI1),determination(e.g.,inact13)ofcolorofanintermediate 

stitchbetweentheintermediatelocation(e.g.,2472)andtheendlocation(e.g.,2473)is 
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basedonadetermined(e.g.,determinedinact13)numberofstitchesbetweenthe 
in 

intermediatelocation(e.g.,2472)andtheendlocation(e.g.,2473),adetermined(e.g.,U 

act13)numberofstitchesbetweentheintermediatelocation(e.g.,2472)andthe 

intermediatestitchorboth.Suchanintermediatestitchmaybelocatedforexamplea 

stitchbetweentheintermediatelocation(e.g.,2472)andtheendlocation(e.g.,2473), 

mayhaveacolor(e.g.,partiallyfaded)betweentheintermediatecolor(e.g.,2462)and 

theendcolor(e.g.,2463),orboth.Furthermoreinparticularembodimentsinthecreating 

(e.g.,inact13)oftheplannedpatternofstitches(e.g.,262,forinstancefromthe 

embroideryinstructionsforexamplecapturedinactI1),determination(e.g.,inact13)of 

colorofanintermediatestitch(e.g.,betweentheintermediatelocation(e.g.,2471)andthe 

endlocation(e.g.,2473)isbasedonadetermined(e.g.,inact13)lengthofstitch(e.g., 

stitchvectors)betweentheintermediatelocation(e.g.,2472)andtheendlocation(e.g., 

2473),adeterminedlengthofstitch(e.g.,stitchvectors)betweentheintermediatelocation 

(e.g.,2472)andtheintermediatestitchorboth.Similardeterminationsofcolorof 

intermediatestitchesmaybemadewheretherearemultipleintermediatecolorsor 

locations(e.g.,57&58).  

[0046] Inanumberofembodimentstheplannedpatternofstitches(e.g.,262,createdin 

act13,orboth)includesanoutline(e.g.,2621)designforexamplethatincludesvectors 

forinstance havingassociatedproperties.Insomeembodimentsforexamplethe 

plannedpatternofstitches(e.g.,262,createdinact13,orboth)includesanoutline(e.g., 

2621)designthatincludesmultiplesegments(e.g.,2622).Further particular 
U 

instancefromtheembroideryinstructionsforexamplestitchingparameters24)includes 

usingshapepropertiesorbothforexampleofeachofthemultiplesegments(e.g., 

2622).Stitchingparameters24describedhereinareexamples.Stillfurtherincertain 

embodimentsthe(e.g.,multipledifferent)colorsofthecolorinstructions(e.g.,ofstitching 

parameters24)includeastartcolor(e.g.,2461,54,orboth),anendcolor(e.g.,2463,57 

orboth),orboth.Furtherstillinparticularembodimentstheprinting(e.g.,inact17,with 

printer271,orboth)ofthe(e.g.,multipledifferent)colors(e.g.,ontothecommonstrand 

ofthread)includes(e.g.,gradually)fadingforexamplefromthestartcolor(e.g.,2461 

54,orboth)totheendcolor(e.g.,2463,57,orboth).Evenfurtherinsomeembodiments 

aparticularsegmentofthemultiplesegments(e.g.,2622)includesboththestartcolor 

(e.g.,2461,54,orboth)andtheendcolor(e.g.,2463,57,orboth).Evenfurtherstillin 
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certainembodimentsthe(e.g., gradually)fading(e.g., fromthestartcolortotheendcolor) 
in 

takesplacewithintheparticularsegmentoftheoutline(e.g.,2621)design.MoreoverU 

someembodiments,(e.g.,whereinthemultipledifferentcolorsofthecolorinstructions 

includeastartcolorandanendcolor),theprintingofthemultipledifferentcolors(e.g., 

ontothecommonstrandofthread)includes(e.g.,gradually)fadingfromthestartcolor 

(e.g.,2461,54,orboth)totheendcolor(e.g.,2463,57,orboth),agroupofsegmentsof 

themultiplesegments(e.g.,2622)includesthestartcolorandtheendcolorandthe(e.g., 

gradually)fadingfromthestartcolortotheendcolortakesplaceacrossapluralityofthe 

segmentswithinthegroupofsegmentsoftheoutline(e.g.,2621)design.Furtherstillin 

anumberofembodimentsthe(e.g.,gradually)fading(e.g.,fromthestartcolortotheend 

color)partiallytakesplacewithineachofthepluralityofthesegments(e.g.,2622)within 

thegroupofsegmentsoftheoutline(e.g.,2621)design.  

[0047] Anotherspecificembodimentisacomputerizedmethodofcreatingembroidery 

(e.g.,forauser)thatincludes(e.g.,usingacomputingdeviceforinstance,25)capturing 

(e.g.,inact11)embroideryinstructions(e.g.,fromtheuser),forexampleinabrowser 

window(e.g.,251).Inanumberofembodimentstheembroideryinstructionsincludecolor 
U 

instructionsforexampleidentifyingmultipledifferentcolorsforinstanceincludingastart 

color(e.g.,2461, 54,orboth),anintermediatecolor(e.g.,2462,55,56,oracombination 

thereof),andanendcolor(e.g.,2463,57,orboth).Furthersomeembodimentsinclude 

receiving(e.g.,inact12)theembroideryinstructions(e.g.,includingthecolorinstructions) 

atanembroideryengine(e.g.,261,forinstanceonserver26),creating(e.g.,Uinact13)a 

both.Stillfurthersomeembodimentsincludestitching(e.g.,inact17)theembroidery 

(e.g.,fortheuser),forexampleusingtheplannedpatternofstitches(e.g.,262,created 

inact13,orboth),forinstanceincluding(e.g.,gradually)fadingcoloroftheembroidery, 

forexamplefromthestartcolor(e.g.,2461,54orboth)totheintermediatecolor(e.g., 

2462,55,56,oracombinationthereof),fromtheintermediatecolortotheendcolor(e.g., 

2463,57,orboth),orboth.  

[0048] Stillanotherspecificembodimentisacomputerizedmethodofcreating(e.g., 

customized)embroidery(e.g.,forauser),wherethemethodincludes(e.g.,usinga 
U 

computingdeviceforinstance,25)capturing(e.g.,inact11)embroideryinstructionsfor 
U 

instancefromtheuser(e.g.,inabrowserwindowforinstance251),forexamplethe 
embroideryinstructionsincludingcolorinstructionsforinstanceincludingastartlocation 

26 

plannedpatternofstitches(e.g.,262,forinstancefromtheembroideryinstructions),or



WO20221082296 PCT/CA2021/051177 

(e.g.,2471),anendlocation(e.g.,2473),orboth.Someembodimentsfurtherinclude 

receiving(e.g.,inact12)theembroideryinstructions(e.g.,includingthecolorinstructions 

forinstancecapturedinactI1)atanembroideryengine(e.g.,26,forexampleonserver 
U 26),creating(e.g.,inact13)aplannedpatternofstitches(e.g.,262,forinstancefromthe 

embroideryinstructionscapturedinactI1),orboth.Furthersomeembodimentsinclude 

stitching(e.g.,inact17)the(e.g.,customized)embroidery(e.g.,fortheuser),forexample, 

usingtheplannedpatternofstitches(e.g.,262,createdinact13,orboth),forinstance 

including(e.g.,gradually)fadingcolorofthe(e.g.,customized)embroideryforexample, 

fromthestartlocation(e.g.,2471),totheendlocation(e.g.,2473),orboth.  

[0049] Invariousembodimentsthecolorinstructions(e.g.,capturedinactI1)includea 

startlocation(e.g.,2471),forinstancewithinthe(e.g.,customized)embroideryandan 

endlocation(e.g.,2473),forexamplewithinthe(e.g.,customized)embroidery.Further 

inanumberofembodimentsthestitching(e.g.,Uinact17)ofthe(e.g.,customized) 

embroideryforinstancefortheuserforexampleusingtheplannedpatternofstitches 

(e.g.,262,createdinact13,orboth)includes(e.g.,gradually)fadingfromthestartlocation 

(e.g.,2471)totheendlocation(e.g.,2473).Stillfurtherinvariousembodimentsinthe 

creating(e.g., inactI3)oftheplannedpatternofstitches(e.g., 262), forexamplefrom 

theembroideryinstructions(e.g.,capturedinact11),determination(e.g.,inact13)of 

colorofanintermediatestitchbetweenthestartlocationandtheendlocationisbasedon 

adetermined(e.g.,inact13)lengthofthreadbetweenthestartlocationandtheend 
U locationandadetermined(e.g.,inact13)lengthofthreadbetweenthestartlocationand 

exampleandapplyingthemtootherembroideryoutlinedesignssegmentsorgroupsof 

segmentsforinstance.Furtherstillsomeembodimentsincludeusingtransitionstocreate 

"themessuchassportteamcolorsorcountryflagcolorsasexamplesthenapplyingthe 

themesforinstancetooneormoredesignssegmentsorgroupsofsegmentsas 

examples.  

[0050] Inparticularembodimentsthefirstsetofinstructionsforthethreadprinter(e.g., 

271),forexampletoprintthemultipledifferentcolorsforinstanceontothecommon 

strandofthreadforexamplebeforethestitching(e.g.,Uinact17)ofthecustomized 

embroideryforinstancefortheuserincludesinstructionsforgraduallyfadingfor 

examplefromthestartcolor(e.g.,2461or54)totheendcolor(e.g.,2463or57).Further 

insomeembodimentsaparticularsegmentofthemultiplesegmentsincludesboththe 
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theintermediatestitch.Evenfurthersomeembodimentsincludesavingtransitionsfor
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startcolorandtheendcolorandthegraduallyfadingfromthestartcolortotheendcolor 
takesplacewithintheparticularsegmentoftheoutlinedesign.StillfurtherU 

income 

embodimentsthefirstsetofinstructionsforthethreadprinter(e.g.,271),forexampleto 

printthemultipledifferentcolorsforinstanceontothecommonstrandofthreadfor 
U examplebeforethestitching(e.g.,inact17)ofthecustomizedembroideryforinstance 

fortheuserincludesinstructionsforgraduallyfadingfromthestartcolor(e.g.,2461or 

54)totheendcolor(e.g.,2463or57)andagroupofsegmentsofthemultiplesegments 

includesthestartcolorandtheendcolor.Insomeembodimentsforexamplethe 

graduallyfadingfromthestartcolortotheendcolortakesplaceacrossapluralityofthe 

segmentswithinthegroupofsegmentsoftheoutlinedesign.Evenfurtherinanumberof 

embodimentsthegraduallyfadingfromthestartcolortotheendcolorpartiallytakesplace 

withineachofthepluralityofthesegmentswithinthegroupofsegmentsoftheoutline 

design.  

[0051] Invariousembodimentstheusercreatesanembroiderydesignforexampleby 

drawingorimportingartwork.Someembodimentsforexampleinclude(e.g.,theuser) 

drawingshapes(e.g.,then)assigningstitchtypes(e.g.,runsatinorfill)andstitch 

parameters(e.g.,colordensityunderlaypullandpushcompensationandfillpattern).  

Aswellinparticularembodimentstheusercanimportanalready-createdembroidery 

designforexamplewhichalreadyhasshapesdefinedstitchtypesstitchparametersor 

acombinationthereof.Furtherincertainembodimentstheusercanthen(e.g., optionally) 

edittheimporteddesign(e.g.,changingtheshapesstitchtypesstitchparametersora 

forexampleforeachsegmentofthedesignthestitchenginegeneratesstitches 

correspondingtotheshapestitchtypeandstitchparametersforexample.Evenfurther 

insomeembodimentsthestitchenginealsogeneratesstitchestoconnecteachofthe 

shapes.Evenfurtherinvariousembodimentstheuserdefinesoneormorecolor 

transitions.Evenfurtherstillinparticularembodimentstheuserselectsoneormore 

segments(e.g.,theentiredesign)andappliesacolortransitiontotheselectedsegments.  

Optionallyinsomeembodimentscolortransitionscanbeappliedtoothersegmentsor 

selectionsofsegments.  

[0052] Inanumberofembodimentseachsegmentofthedesignisrenderedonthe 

screenbydrawingthestitchesthatcorrespondtothesegmentinthestitchcolor.Further 

insomeembodimentsforsegmentsthathaveacolortransitionappliedtothemthecolor 
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combinationthereof)oraddingmoreshapesasexamples.Inanumberofembodiments
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ofeachstitchisdeterminedusingthefollowingformulaforstartcolors(e.g.,2461or54), 

endcolore(e.g.,2463or57),totalnumberofstitchesbetweeneachcolortransitionn 

andcurrentstitchU 
I: 

[0053] currentcolor (1 (iI(n-1)))* (iI(n 1))* e 

[0054] Someembodimentsfurtherincludeusingthisformulaforexampletocalculatecolorof 

intermediatestitchesbetweenastartcolorandanendcolor.  

[0055] Stillfurtherinanumberofembodimentsoncetheuserissatisfiedwiththedesign 

(e.g.,providingapprovalinact15),thesystemwillneedtooutputthedesigntotwopieces 

ofmachinery:theprintingdeviceorthreadprinter(e.g.,271),whichwillcolorthethread 

andtheembroiderymachine(e.g.,272),whichwillsewthestitches.Insome 

embodimentsathreadprinter(e.g.,271)printsanentirespoolofthreadbeforeitisloaded 

ontheembroiderymachine(e.g.,272)andthenstitched(Le.,'TypeT").Inother 

embodimentsthethreadprinter(e.g.,271)isattachedtotheembroiderymachine(e.g., 

272)andprintsthethreadasitisfedintothesewingheadoftheembroiderymachine(Le.  

"TypeC").  

[0056] Certainembodimentsincludeoutputcalculationsthatincludeiteratingthroughthe 

stitchesinthedesignanddividingthemintosectionsbasedonthecolor.Inparticular 

embodimentsforexampleanewsectionisstartedifanyofthefollowingfourstatements 

[0057] Thecolor"type"isdifferentfromthepreviousstitch.(The"typecanbeneedlecolorspot 

colorgradientorpatternasexamples.) 

[0058] Bothstitchesareneedlecolorsbuttheneedleisdifferent.  

[0059] BothstitchesarespotcolorsbuttheIDofthespotcolorisdifferent.  

[0060] BothstitchesaregradientsbuttheIDofthegradientisdifferent.  

[0061] Invariousembodimentsthestitchesaredividedintosectionsbasedonthecolor.  

Insomeembodimentsanewsectionisstartedeachtimethereisachangeinthecolor 

typeofthestitchcomparedwiththepreviousstitch.Furtherinanumberofembodiments 

twofilesarecreated.Onefilecontainsinstructionsforthethreadprintingdevice(e.g., 
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istrue:
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271).The"firstsetofinstructions"describedhereinisanexample.Theotherfilehasthe 

stitchvectorsinaformatthatisreadablebytheembroiderymachine(e.g.,272).The 

secondsetofinstructions"describedhereinisanexample.Insomeembodimentsinthe 

caseofTypeTthreadlengthforeachsectionisaddedup.Threadlengthforastitchis 

calculatedinsomeembodimentsas: 

[0062] (Stitchlength)+(2*fabricthickness)+(213* stitchlength) 

[0063] Insomeembodimentswhenthefirstsetofinstructionsisoutputtheseinstructionstell 

thedevicethethreadlengthforeachsectionandthecolor.Foragradientinanumberof 

embodimentstheseinstructionsincludethestartcolor(e.g.,2461or54)andtheendcolor 

(e.g.,2463or57).InthecaseofTypeCinsomeembodimentsthefirstsetofinstructions 

includesthestitchnumberthateachsectionbeginsandendsonandthecolorforthat 

section.Thestitchnumberscorrespondtothestitchfileinsomeembodimentsthatis 

alsooutput(e.g.,inthesecondsetofinstructions).  

[0064] Otherembodimentsincludeanapparatusormethodofobtainingorprovidingan 

apparatusorinformationforinstancethatincludeanovelcombinationofthefeatures 

describedherein.Evenfurtherembodimentsincludeatleastonemeansforaccomplishing 

atleastonefunctionalaspectdescribedherein.Thesubjectmatterdescribedherein 

includesvariousmeansforaccomplishingthevariousfunctionsoractsdescribedherein 

(e.g., ofmethodI0)orthatareapparentfromthestructureandactsdescribed.Each 

orwhereappropriateasastepforaccomplishingthatfunction.Moreovervarious 

embodimentsincludecertain(e.g.,combinationsof)aspectsdescribedherein.All 

combinationsarepotentialembodiments.Someembodimentsmayincludeasubsetof 

elementsdescribedhereinandvariousembodimentsincludeadditionalelementsaswell.  

[0065] Furthervariousembodimentsofthesubjectmatterdescribedhereininclude 

variouscombinationsoftheactsstructurecomponentsandfeaturesdescribedherein 

showninthedrawingsdescribedinanydocumentsthatareincorporatedbyreference 

hereinorthatareknownintheart.Moreovercertainprocedurescanincludeactssuch 

asmanufacturingobtainingorprovidingcomponentsthatperformfunctionsdescribed 

hereinorinthedocumentsthatareincorporatedbyreference.Furtherasusedherein 

theword"oKexceptwhereindicatedotherwisedoesnotimplythatthealternativeslisted 
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functiondescribedhereinisalsocontemplatedasameansforaccomplishingthatfunction
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aremutuallyexclusive.Evenfurtherwherealternativesarelistedhereinitshouldbe 

understoodthatinsomeembodimentsfeweralternativesmaybeavailableorinparticular 

31 

embodimentsjustonealternativemaybeavailableasexamples.
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Claims 

Whatisclaimedis: 

I. Acomputerizedmethodofcreatingcustomizedembroideryforauserthemethodcomprising 

atleastactsof: 

usingacomputingdevicecapturingembroideryinstructionsfromtheuserthe 

embroideryinstructionsincluding:colorinstructionsidentifyingmultipledifferent 

colorsincluding:astartcoloranendcolorastartlocationwithinthecustomized 
U 

embroidery;andanendlocationwithinthecustomizedembroidery, 

receivingtheembroideryinstructionsincludingthecolorinstructionsatan 

embroideryengine 

creatingaplannedpatternofstitchesfromtheembroideryinstructionswhereinthe 

plannedpatternofstitchescomprisesanoutlinedesigncomprisingmultiple 

segmentsandthecreatingoftheplannedpatternofstitchesfromtheembroidery 

instructionscomprisesusingshapeandpropertiesofeachofthemultiplesegments 

allowingtheusertochangetheembroideryinstructionsincludingreapplying 

unchangedinstructionsofthecolorinstructions 

colorsontoacommonstrandofthreadbeforethestitchingofthecustomized 

embroideryfortheuserand 

outputtingasecondsetofinstructionsforanembroiderymachinetostitchthe 

customizedembroiderywiththecommonstrandofthread.  

2.ThemethodofclaimIfurthercomprisingstitchingthecustomizedembroideryfortheuser 

usingtheplannedpatternofstitchesincludingprintingthemultipledifferentcolorsontothe 

commonstrandofthreadimmediatelybeforethestitchingofthecustomizedembroideryfor 

theuser.  

3.ThemethodofclaimIwhereintheembroideryinstructionsarecapturedinabrowserwindow.  
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outputtingafirstsetofinstructionsforathreadprintertoprintthemultipledifferent
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4.ThemethodofclaimIwhereintheembroideryengineisonasewer.  

5.ThemethodofclaimIwhereinthefirstsetofinstructionsforthethreadprintertoprintthe 

multipledifferentcolorsontothecommonstrandofthreadbeforethestitchingofthe 

customizedembroideryfortheusercomprisesinstructionsforprintingvaryingshadesofthe 

multipledifferentcolorsalongthecommonstrandofthethread.  

6.ThemethodofclaimIwhereinthefirstsetofinstructionsforthethreadprintertoprintthe 

multipledifferentcolorsontothecommonstrandofthreadbeforethestitchingofthe 

customizedembroideryfortheusercomprisesinstructionsforprintingatleastonegradientof 

atleastonecoloralongthecommonstrandofthethread.  

7.Themethodofclaim6wherein:theplannedpatternofstitchescomprises:overlaystitches 

thatarevisibleinthecustomizedembroideryandunderlaystitchesthatarehiddenfromview 

underoverlaystitchesandtheunderlaystitchesarenotincludedintheatleastonegradient.  

8.ThemethodofclaimIwhereinthefirstsetofinstructionsforthethreadprintertoprintthe 

multipledifferentcolorsontothecommonstrandofthreadbeforethestitchingofthe 

customizedembroideryfortheusercomprisesinstructionsforprintingarepeatof:aspotcolor 

9.ThemethodofclaimIwhereinthecreatingoftheplannedpatternofstitchesfromthe 

embroideryinstructionsincludesassigningthemultipledifferentcolorstostitchvectorsinan 

embroiderydesignusedforthestitchingofthecustomizedembroideryfortheuser.  

10.ThemethodofclaimIwherein:thefirstsetofinstructionsforthethreadprintertoprintthe 

multipledifferentcolorsontothecommonstrandofthreadbeforethestitchingofthe 

customizedembroideryfortheusercomprisesinstructionsforgraduallyfadingfromthestart 

colortotheendcolor.  

II. ThemethodofclaimI0whereinthefirstsetofinstructionsandthesecondsetofinstructions 

includeinstructionsforgraduallyfadingfromthestartcoloratthestartlocationtotheend 

colorattheendlocation.  
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12.ThemethodofclaimIwhereininthecreatingoftheplannedpatternofstitchesfromthe 

embroideryinstructions:determinationofcolorofanintermediatestitchbetweenthestart 

locationandtheendlocationisbasedon:adeterminednumberofstitchesbetweenthestart 

locationandtheendlocation, andadeterminednumberofstitchesbetweenthestartlocation 

andtheintermediatestitch.  

13.ThemethodofclaimIwhereininthecreatingoftheplannedpatternofstitchesfromthe 

embroideryinstructions:determinationofcolorofanintermediatestitchbetweenthestart 

locationandtheendlocationisbasedon:adeterminedlengthofstitchvectorsbetweenthe 

startlocationandtheend locationandadeterminedlengthofstitchvectorsbetweenthestart 

locationandtheintermediatestitch.  

14.Themethodofclaim1wherein:themultipledifferentcolorsofthecolorinstructionsinclude7 
intermediate 7 

colorandthefirstsetofinstructionsforthethreadprintertoprintthemultiple 

differentcolorsontothecommonstrandofthreadbeforethestitchingofthecustomized 

embroideryfortheusercomprisesinstructionsfor:graduallyfadingfromthestartcolortothe 

intermediatecolorandgraduallyfadingfromtheintermediatecolortotheendcolor.  

15.Themethodofclaim14wherein:thecolorinstructionsincludeanintermediatelocationwithin 

thecustomizedembroidery;andthefirstsetofinstructionsandthesecondsetofinstructions 

compriseinstructionsfor:graduallyfadingfromthestartcoloratthestartlocationtothe 

colorattheintermediatelocationtotheendcolorattheendlocation.  

16.ThemethodofclaimIwherein:thefirstsetofinstructionsforthethreadprintertoprintthe 

multipledifferentcolorsontothecommonstrandofthreadbeforethestitchingofthe 

customizedembroideryfortheusercomprisesinstructionsforgraduallyfadingfromthestart 

colortotheend coloraparticularsegmentofthemultiplesegmentsincludesboththestart 

colorandtheend colorandthegraduallyfadingfromthestartcolortotheendcolortakes 

placewithintheparticularsegmentoftheoutlinedesign.  

17.ThemethodofclaimIwherein:thefirstsetofinstructionsforthethreadprintertoprintthe 

multipledifferentcolorsontothecommonstrandofthreadbeforethestitchingofthe 
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intermediatecolorattheintermediatelocation7 andgraduallyfadingfromtheintermediate
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customizedembroideryfortheusercomprisesinstructionsforgraduallyfadingfromthestart 

colortotheendcoloragroupofsegmentsofthemultiplesegmentsincludesthestartcolor 

andtheendcolorthegraduallyfadingfromthestartcolortotheendcolortakesplaceacross 

apluralityofthesegmentswithinthegroupofsegmentsoftheoutlinedesignandthe 

graduallyfadingfromthestartcolortotheendcolorpartiallytakesplacewithineachofthe 

pluralityofthesegmentswithinthegroupofsegmentsoftheoutlinedesign.  

I8.Acomputerizedmethodofcreatingembroideryforauserthemethodcomprisingatleastacts 

of: 

usingacomputingdevicecapturingembroideryinstructionsfromtheuserina 

browserwindowtheembroideryinstructionscomprisingcolorinstructionsidentifying 

multipledifferentcolorsincluding:astartcoloroneormoreintermediatecolorsand 

anendcolor, 

receivingtheembroideryinstructionsincludingthecolorinstructionsatan 

embroideryengine 

creatingaplannedpatternofstitchesfromtheembroideryinstructions 

outputtingafirstsetofinstructionsforathreadprintertoprintthemultipledifferent 

colorsontoacommonstrandofthreadbeforethestitchingofthecustomized 

embroideryfortheuserwhereinthefirstsetofinstructionsincludeinstructionsto 

graduallyfadecolor:fromthestartcolortotheoneormoreintermediatecolorsand 

outputtingasecondsetofinstructionsforanembroiderymachinetostitchthe 

customizedembroiderywiththecommonstrandofthread.  

I9.Acomputerizedmethodofcreatingcustomizedembroideryforauserthemethodcomprising 

atleastactsof: 

usingacomputingdevicecapturingembroideryinstructionsfromtheuserina 

browserwindowtheembroideryinstructionscomprisingcolorinstructionsincluding 

astartlocationandanendlocation 

receivingtheembroideryinstructionsincludingthecolorinstructionsatan 

embroideryengine 
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fromtheoneormoreintermediatecolorstotheendcolorand
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creatingaplannedpatternofstitchesfromtheembroideryinstructionv 

outputtingafirstsetofinstructionsforathreadprintertoprintmultipledifferentcolors 

ontoacommonstrandofthreadbeforestitchingofthecustomizedembroideryfor 

theuserwhereinthefirstsetofinstructionsincludeinstructionstograduallyfade 

colorofthecustomizedembroideryfromthestartlocationtotheendlocationand 

outputtingasecondsetofinstructionsforanembroiderymachinetostitchthe 

customizedembroiderywiththecommonstrandofthread.  
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