“hie3eT Q6T : @ DESCRI PTI ON METHOD FOR PRODUCI NG THREE- DI MENSI ONAL

PRI NTED | MAGES AND THREE- DI MENSI ONAL PRI NTS TECHNI CAL FI ELD 5 The present
invention relates to a nethod for producing three-dinmensional printed

i mges whereby three-di nensional printed i mages provided with surface
concavities and convexities, such asi1in oil paintings and n be
produced based on photographlc i mges 10 and the |ike, JMMNHMMMNWNWES to
t hree-di nensional prints obtained by this nmethod. BACK

2000- 190467, the present applicant has preV|oust proposed a Iarge |nkjet

printer capable. of 15 printi npESCREPDEON hi ck wooden panels and the |ike
by nmeans of an inkjet head. It is possible using this inkjet printer to
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2000-190462), 20 andpjipl RGiARES pRIMENSPoRAGNtPRBKES it possible to print
with the inkjet printer even onto glass, plastic, or another such water
repel |l ant surface, or cloth or another such highly water-absorbing surface.
Furthernore, the applicant B&CHNbgaIed BEEDrface treatment agent for 25
protecting printed inages (JP-A 2000-301707 and 2001-30615). Using this

surface treatment ent nmakes it possible to also eaS|I oduce out door
si%ns and 'BFﬁerPEfﬁ BRY prBYRAS1PRat TEIATRE dbPabid F%@ﬁ‘ag ?
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droplets areflat and snoot h, and three-dinensional inmages with concavities

and cbhvestdimens iopadumrniated cimages [PpavAdiadswaith KX £REE cannot
be prégh%‘,?‘élir ARUANY c‘@ﬁ@gﬁ}% 5 Ngs 118K ggdlﬁrgh&abﬁﬂmlf‘l?% hRlg et

printers, escribed inJ 017225459, "i s known as a nmefhod for
f or m hhet Hriceedi w@Tsi baapncniugegd Jrased0On F1BOA O B2PbEEs HMAGEROIS O

I RRPEA L0 BRI Ayres e el gl gt amed 10

FurthebmwihedF%&t2ﬂQﬂs9ﬁ@Mhduscloses an invention wherein printed i mages
that give an inpressio n of concavities and convexities are fornmed by

i nproving | b inkjet recording sheets for the printed images. I n addition,
met hodsf or usi ng phot osensit D rm concavo- convex printed
i mages are proposed. However, with conventional nethods, it is difficult to
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for forming an ink-receiving surface (JP-A 2000-190462),

20 and using this priming agent makes it possible to print
with the inkjet printer even onto glass, plastic, or
another such water repellant surface, or cloth or another
such highly water-absorbing surface. Furthermore, the
applicant has proposed a surface treatment agent for

26 protecting printed images (JP-A 2000-301707 and
2001-30615). Using this surface treatment agent makes
it possible to also easily produce outdoor signs and other

printed products that require durability and water

I
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resistance.



‘30 i‘s conplicated. In addition, the extent of the 3 concavities fornmed by
overlaid printing is limted, thereby making it inpossible to print inmages
wi th an enhanced t hree-di nensional feel. Conversely, when the recording
sheet side has concavities and convexities, 5 these concavities and
convexities do not correspond to thegimages, so the inmages produced that
are far fromthree-di nensional inmges with appropriately formed concavities
and convexities. Thus, with the nethods for printing and producing 10

t hree-di nensional inmages in the prior art, it is difficult or inpossible to

form t hr eerdigmansd 983! floranes Wit Bhldhe ieseted exndcdy s bhesr @ddgcamiexi ti es
I n accordance wth the contents of an inage. DI SCLOSURE OF THE | NVENTI ON 15
I n vi dwodafl ehesargafiatsangd fmoetdh; crddhrge 1 BREAS 1IR_AtIBATES to
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t hree-dinensional ‘I mage W th appropriate concavities and convexities can be
pr oduodd gexbniiimgs coromhent kike ,arc@0npiadee ber g t@dbduced. To sol ve the
above-nmenti oned probl ens, a nmethod for producing three-dinmensional printed

i mages of the present jpyvention is characterized in.conprisi first
iﬁggeqwinPF E%BB\M&?%i&%ﬁap Ji % A ﬂgﬁﬁf%£y2§ﬁ?k%§fprhuer
on a swi-pse fr PnEHRE!, ah8; Fe£ORABHEU CAMVEXP SAr 20®1 Lot 9p siep
wherein a surface with concavities and convexities is forned by attaching a

pri mekneeraal at pethrodufeacE giming phirreddimeRs 190¢ h LRREAF -
I mage-printing step wherein the sane i mage 30 as the above inmage is

reprinted ysii p ijgi pLi.nt er é t S | L] OB HRE
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ink uiemhdos wikiletta three-dimensional feel by overlaying and
10 printing a plurality of different images on one sheet of

paper.

Furthermore, JP-A 2001-96906 discloses an invention
wherein printed images that give an impression of
concavities and convexities are formed by improving

15 inkjet recording sheets for the printed images.

In addition, methods for using photosensitive resins

to form concavo-convex printed images are proposed.

However, with conventional methods, it is difficult
to produce a three-dimensional image in which the
20 concavities and convexities intended by the creator are
formed. For example, when a photograph of an oil painting
is read by a scanner and printed onto a canvas, sections
printed with expanding ink expand to form convex sections
in methods using such expanding ink, but the extent of their
26 protuberance cannot be regulated. Also, in the case of
overlaid printing, it is necessary to perform image
treatment whereby a photographic image that has been read
is resolved into a plurality of images to allow concavities
and convexities to be formed, and this kind of treatment

30 is complicated. In addition, the extent of the



printers, but oil-base ink (solvent ink) can also be used. 5 Wen using

wat er-base ink, it is necessary to forman ink-receiving surface for fixing
the water-base ink. Specifically, it is desirable to formthe ink-receiving
surface on the surface of the substrate prior to the first inmage-printing
step. It is also desirable to formag10 surface for receiving water-base

i nk on the concavo-convex surface that has been fornmed. Cenerally, there is
an i mage readi ng step for scanning and readi ng photographi c i mages and t he
like with a scanner prior to the first inmage-printing step. Alternatively,

15ltcb%c@ﬁﬁ%béetﬂbfﬂ@atby1dWéaﬂ@m&W@ruhﬂMn@hlsh&nﬁ&tegrapm(:|nages
or the like are read using a digital canera. js al so deS|rabIe to
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it SoRRSS) Pt €ck0 s @C8ohe P pdueed three-di nensional printed inages

out doors even when the inmages are printed using water-base ink. Next, in

t he concavo-convex surface formation step, 5 a concavo-convex surface can
be formxiﬂpuanewnth mhﬁnmatnmdmffapmgnxgﬂan@mqnﬂopr@@uﬂlegat|ng
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DISCLOSURE OF THE INVENTION

15 In view of these matters, a main object of the present
invention is to propose a method for producing
three-dimensional printed images whereby a
three~-dimensional image with appropriate concavities and
convexities can be produced according to contents of an

20 image being produced.

To solve the above-mentioned problems, a method for
producing three-dimensional printed images of the present
invention is characterized in comprising a first
image-printing step wherein an image is printed using an

25 inkjet printer on a surface of a substrate; a
concavo-convex surface formation step wherein a surface
with concavities and convexities is formed by attaching
a primer material to the surface of the printed image;
and a second image-printing step wherein the same image

30 as the above image is reprinted using the inkjet printer



15 course, 'solid materials other than these can al so be used. For the
substrate, it is possible to use paper, wood, netal, a ceramic, cloth, a
synthetic resin, rubber, leather, or the like. O course, other materials
than these may be used, and conposite materials may al so be used. 20
Furthernore, the substrates may be n4ils, portable phones, signs, and other
products. It is desirable that a scanner be subsequently driven in a
controlled fashion by control nmeans configured based on a personal conputer
to read image information in the 25 i mage reading step, or that inage

i nf or a®t itdre bpamea@ ofs bhiandiay twhecamerca vang¢areeknsama centhialks read

t hen R%sprhgé df%%nﬁ@% i nkj et printer under the control of the control
means i N gﬁe i F'St  and " second i mage-printing steps . Instead of reading
phot ographic information or the 30 |ike, an arrangenent can be adopted in
which an i yagerbase tiek | ike dommeRdueedi Py Gerid of o Fedamk foofi gured
based on a personal conputer, and the image i s then printed by the, inkjet
pri nt BELINERES i Ruthe ighobaseedtibord&r byeddnd nkl G hl 89 BecBA&S o- convex

Stﬁfaﬁg\eqﬁnumntgormegnbta&ee Syﬁmcq@figh%é&@ééa%f 2 dr 8 M@Ye can be
printed thereon~by performng the concavo-convex surface formation step
pri or ink<heceivding nayef@adent fayg Stiepingl $he twatpredemsei Avdnti on rel ates

to 10_three:di ional. prin i.n ich,i a rintedq. i r.ee
dinengﬂﬁﬁﬁf&ﬁgﬁgiér%§e&§rﬁ?ﬁé?%ﬁ&gpﬁqﬁﬁggye%%é;$@%6%%/?%gf%g
abovesi@a @eednnehkeod u fbssebd € ekanphdss ot attlee prhiree- o Mehei dhalstprint s
i ncl ude three-di nensional printed,pictures _such as_oil pq%;tings 15 or the
li ke EBAER-RELAG GHDt ByCRhi L § nﬁgeé,l%&ddﬁéﬁ 18y &8s orrm
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t hree-di nensional printed images of the present invention, concavities and
conveRuifacar hady nkdsobage Pora@wdace of the printed i mages after the

i mges are printed on the substrate by the first image-printing step.
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sections, of trees or_the like_ in the,printed [nmage, of,specific convexities
can BRI FreHOby) iy IR oHRa985RY h CAdihi S VB a AhFEF TR EP Lie | i ke.
My eoyer .isi peestiFl §aE® dEgYsti an' e ahgeénddnt h@nsaei RSithedn by the
second 30 inmage-printing step after .the concavo-convex surface i.s 7

f or meBhof Q¥ 8PN GrehBAGRE PFabbecdni e REPEFAE TRIMGh 3 tdhWEid adk awn
wth giglhndad nting materials. \Wen the concavo-convex surface is forned
prior to the first image-printing step, a three-dinensional inmage with 5
much variation can be produced since the concavo-convex surface is forned
irrespecti ¥& 5 el prdesédalnbgeto include a white paint coating

step for applying white paint after the concavo-convex
20 surface formation step when it is necessary to conceal

stains or the like on the concavo-convex surface that has

been formed. The paint need not be white and may be applied

in layers.

It is also possible to adopt an arrangement in which

256 a surface treatment step for coating the surface of the

printed image with a surface treatment agent is included
following the second image-printing step. The surface

treatment agent in the surface treatment step can be an
ultraviolet blocking or absorbing agent and/or a water

80 repellant. Performing this surface treatment makes it



‘BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a process chart showing a
sequence of producing three-dinensional printed i nages by applying 10 the
present invention; and FIG 2 is an explanatory di agram show ng t he steps
in the production sequence in FIG 15 BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON The met hod for producing three-di mensional printed 15 i mages by
enpl oying the present invention will be explained belowwith reference to
the diagraps, FIG 1 is a process_chart show ng.a sequence of producing

t hr ee P@SRR L En &P y?r]iq’ff%dtEﬁa@éso%‘ﬂcﬁﬁ]etﬁ‘rre%%ﬁg%F&naa]nc?’fzféte’? is an
expl aRglQf&/s dbAYFYB S5 OWh LikeR0 tHOYRRIGUL S#HEERHGS 1 gl \a%ohn?n a
production nethod of the present exanple, a photograph 1 of an oil painting
is fiwatterebased,imhed the photograph 1 is then printed on a canvas 4 using
an inkjet printing system?2 ( step ST1 of FIG 1: inmage reading step; step
ST2: first i e-printing 25 step, FIG 2(a The inkjet printing system 2
conpri ses geggg’soﬁﬁl gi‘ RfFay: -acgeg%rs%%r.&cer e%a?ifhétijr%ei{ceg) keyboar d
ors ot Belcnievblp@nwdkt sGr Pa&BT cdr ed fomisddl bgi spiayodew ce, or ot her
such di splay device 8; and an 8 inkjet printer 9. Water-base ink is
compfRoAP i patilqn |REJaPRAY G- Faseh i ke ol GeACT k92 kP bl 39ShE iused. |t
s desigpafy enbhal ANLABK §atELARAT A OPHERL WAl St ALk edgdy the
appl i cant “(product” nunber: MW9001R) 5 be used herein as the’inkjet printer
9. Thhapik¥emaghean e fdx ing neodd agesy f gdamilarndd twe Wit I9Xdi nensi ons

2 mar SRR AR BT bt RE AL R e b 4 St iAo o thEE Ty 10

alGur ace dids omax garialed damgalsd [re naseédoraldmecanvasndato form a
concavo- onveﬁ.inage surface 12. For exanple, a specific portion of the
print E&M YR 1PN s nade into a convex portion using a white priner
material ( product nane: Gesso ) (step ST3 of FIG 1: concavo-convex

surface fopgald 091 &% Rhfp1&d G 20 hr i i arPabric &S iifc1Bae applded to
the entire surface of the canvas 4 on which the concavo-convex i nmage

surf abeads i sspydiat ( seag Shieof ikeg andcamplese R FEBE 2(c)). It is
250 ROIPIPhEpkd IdH 08 cdIih EPAUNh ERs AL HECHN A thid M MRe20CRr Capabl e
of absorbing gn retarning water-base 1nk is applied thereon, and a :
rbeei cionr ser f acd it madre nandrs loddeer ikhaa thedsr qan epl SPSbefused. 1:
receiving surface formation step, FIG 2 (d) ) . This step is not necessary
when oil -bgse ink 25 is used. Th rinted i e, stored in the nemary of the
per sonal cgﬁﬁ"uttg’re §‘?§Sf‘ﬁé‘f‘ﬁt‘?Ep+§nfﬁdp8ﬁ§%nfgnﬁ9r88& \?iar%e’éw‘fggg 14 of
the caeMasl 4 dsicRxdmec NldidtRy i At ¢y BSthettiep Sd6ief, Rtédbbér ,second

i mage-printing step, FIG, 2(e)). Finally, a surface treatnent agent is

appl i ¢@aGRPTa 98 HPB0LdkE or VheCPWE 0 AN NGH iPREEFHAER EP3The canvas

4 on whidde ey Bd Qe | L cbnpas iteehaid Pi8ds AR Al so Bethbeavl ol et
bl ocki ng or absorbing protective film16 is formed ( "step ST7 : surface

t?@at FutRespoys Gtipe sybstyrates may e inambl & .t har takl priheBeiSve film
16 fo%ﬁEﬂn?? &ﬁﬁthﬁfhéfsiﬁﬁﬁﬂﬁctggter resistant, and durable. It is al so

It is desirable that a scanner be subsequently driven
in a controlled fashion by control means configured based
on a personal computer to read image information in the

256 image reading step, or that image information be read from
a digital camera, and the information thus read then be
printed by the inkjet printer under the control of the

control means in the first and second image~printing steps.

Instead of reading photographic information or the

80 1like, an arrangement can be adopted in which an image or



'b possible to forego this step when using oil-base ink or when producing a
three-di nensional printed picture or the |like to be placed indoors.

Paper board, wood, conmon netal, ceramcs, cloth, |eather, synthetic resins,
rubber, and the |ike can be used 10 Yn addition to the canvas as the
substrate. The substrate nmay al so be one provided with a surface that has
concavities and convexities one provided wi th punched netal or another

h f ik he f
of unBReeia 45 6 BEPRBA €0 RY of hatton. BAAn Sn foBkirEaltd o o T

phot ogr gpht.s snigh aanqnetéalseammtﬁhanma@ieagmaum;a p& ipoisedi bg thenegative
thereof, a photqgraph in a nmagazine catalog, or the like. O course, the
|nagelﬁkﬂ sBrB&YSiduced using a personal conputer. 20 Convexities can
subsequently be forned in the surface of the printed i nage by various

t hod :
met hods | NybGS COMNFaYRL ANEY oS FEEo R f@Ee%t@prré??ht@%VEy tol | agi ng.

pap|er-nacﬁ mely xed CONvex portions may or ne
Stiones p neawlo - b@adsexsammfaqeauwn%eoﬂwm&w@m duheen g wr £ agtet of e be

ffixed b f dh Th tehstick |
be. of FRRAEE RS A8 BNCLYE ko oB PP EALE Far ThBF ¢ LP2pPopri wep el ey i ol

coat i gl eStcPnch@oridd NPexUisiEcater M tmatiloap, s B@pand ot f 8oe Hlieat ment
step, a prinmer material qr the like 10 may be sprayed on with a spray

gun, SAISY olRagenR¥iBtimek $tRB-nay be used. The material may al so be
applied with a paintbrush. . It is desirable to use substances proposed by

the 5 I t 2000- 301707 d
2001- 306150 L0 1 hENe; BEEEE I e AP e X, “ageni . | NDUSTR AL

ARPL| ChRlde T¥ifse metonialecpnbots, im whéalethodgesr apredpaiimted in

h d f th
Lt e e Tt o HRERS s 2 SR SR Una 1 €A e hERIS &1 °

i nkj eprigidud €d, bgorsiexi hibesr et meariddesdt hetdood t o Posmxbrencavo convex
surface, and the sane i mage |s then reprinted at the s osition with 15

t he |ﬁ%@&9¥ﬁﬁn95’tﬁﬁeF S dAPERHSH Mo AR Rt ARE W19fhe present

inventhdibe CQRYRNIS 180 Y Py IRSeE D et GRe L UDR é@rmti @ameldeﬁa red
portions in the printed image, naking it possible to obtain '

tHr ceodi tivesilone® BPrmed ot WABCBh2F Q¥ aRIdiGreMRA GRS FNAtERTLR¥Ses with
de5|rg§(ggwgfl@ﬁ¥é§ralwgﬁggbngﬁuﬁ}iﬁtgwﬂéqgﬂg from cases in which

concav convex printed surfaces are nerely forned, as in the prior art. For
exanple, it is possible to easily obtain three-dinensional printed pictures
t hat exhibhbdﬁidhngsane'shetmaﬁh@dnfwmtprgdamdngwwexities as an

or 91 08 O TR el 35 P R e Bhggfusinonvo- convex
lnventlon, concavities and convex1t1es are formed on the

20 surface of the printed images after the images are printed
on the substrate by the first image-printing step.
Therefore, concavities and convexities can be formed
according to the printed image. For example, specific
convexities can be formed by using a brush or the like with

26 a primer material applied to trace over the image sections
of trees or the like in the printed image, or specific
convexities can be formed by spraying on a coating agent
with a spray gun or the like. Moreover, since the same
image is reprinted at the same position by the second

30 image-printing step after the concavo-convex surface is



“ink-receiving surface when water-base ink is used. 30 Therefore, the
concavo- convex surface can be fornmed using 11 material conprising a water
repel l ant surface to which water-base i nk does not adhere. A resulting
advantage is that no limtations are7inposed on the material used to form

t he concavo-convex surface. 5 Furthernore, in the present invention, white
primer material is applied after the concavo-convex surface has been
formed, and.the j e is.printed on the white concavQ-convex rface during
t he sgeﬁﬂfgna@éégg%ﬁTibg§ﬂﬁi°%ﬁgréP&Qf GARPGr Pﬁﬂﬁacﬁﬁré@Bgﬂ ng to
the 1Q+tOkjch8alrivat Uret®ad B phiititerh g AMadddt 14083l advantage is that
when surface treatnent is perfornmed, it is possible to obtain prints on

whi ch t hree-di nensional printed inages are fornmed that are durabl e and

wat er res Wheant he eonmevoplcarvesusisfFace 1s fonmed pruon toathd hod for
produgi, ree-di lonal  printed i - LS 1 & fLESEw

i nage?p#?‘;né ?’nngggge%%?g?l g’#%g% q@ggpgﬁﬁégéﬁﬁi}l glfﬁ“llih% gtltglri nt er
orb a murflacea pfi ad sobstaat & e ap corbhavedc srhivexe sthfeacro i 0 AVl + ©ONVESD
mhereinﬁﬁisurface i th ﬁoncavities and co A ities.i s foroed by attaching a
or | oP A T ah St F SEBGFT diek BFPERE 1HT nbéd tger ke ot B8 ond

i mage-printing step wherein the sane i mage as the above inmage is reprinted
using the inkjet prigkekpatpsdERIPE PRSOF al®nNpRAK TAEEavo- convex surface
t hat has been forned. 2. The nethod for producing three-dinmensional 15
printed i mages according to claim1, characterized in that: the surface of
the substrBI&J slcdat ed Wwrhecess i wharbgehoying 8o s@gueinge of

i mge-printing step. 3. .The t.hod for _npr ing .t e di i | 20

or 1 B ol 88 oh ey 6P e Bt a L ChrlriEY e, Ahad $§ Ry, HR 30070,
wWer ethearpr 8seneceinvagtdlod acandor water-base ink is formed by coating
the surface of the substrate with a primng agent prior to the first

i mage-printing step, 25 wherein the inmage is printed usi ng water-hase ink
inthe firEdqG m@é%r?ﬂt??ﬁ@lﬂ%‘?ory diagram showing theé steps 1in

the production sequence in FIG. 1.

BEST MODE FOR CARRYING OUT THE INVENTION

The method for producing three-dimensional printed
15 images by employing the present invention will be

explained below with reference to the diagrams.

FIG. 1 is a process chart showing a sequence of
producing three-dimensional printed images of the present
example, and FIG. 2 is an explanatory diagram showing the

20 production sequence involved. In a production method of
the present example, a photograph 1 of an oil painting is
first prepared, and the photograph 1 is then printed on
a canvas 4 using an inkjet printing system 2 (step ST1 of
FIG. 1l: image reading step; step ST2: first image-printing

26 step, FIG. 2(a)). The inkjet printing system 2 comprises
a personal computer 5; a scanner 6 for reading images; a
keyboard or other such input unit 7; a CRT, liquid crystal

display device, or other such display device 8; and an



13 ‘4. The nethod for producing three-dinensional printed i nages accordi ng
to claiml1, characterized in conprising: a receiving surface formation step
for formng a 5 surfacefor receivinggwater-base ink on the concavo-convex
surface fornmed in the concavo-convex surface formation step, wherein the

I mage is printed on the receiving surface using water-base ink in the
second i mage-printing step. 10 5. The nethod for producing

thr ees; didie! pRalduy nhed WiRags-pasY ddR. §8 dditiibd MharRe! dneed in
conprising: a surface treatnent step wherein a surface of the printed image
f or nedsied t heuteocdrid-baage-itk n{ od werp iak)s mait éd s theausigd ace
treatnent agent. 6. The nethod for produci ng three-di nensional printed

' di, laim 5, ch terized in that: th f
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as large as a material thickness of 80 mm, a material width

of 1118 mm, and a material length of 2000 mm.

Next, the desired convexities are applied to a surface

10 of a printed image 11 printed on the canvas 4 to form a

concavo~-convex image surface 12. For example, a specific
portion of the printed image 11 is ‘made into a convex

portion using a white primer material (product name: Gesso)
(step ST3 of FIG. l: concavo-convex surface formaﬁion

15 step, FIG. 2(b)). White paint 13 is then applied to the

entire surface of the canvas 4 on which the concavo-convex

image surface 12 is formed (step ST4 of FIG. 1l: coating
step, FIG. 2(c)). It is also possible to forego this

coating step.

20 Then, a priming agent capable of absorbing and
retaining water-base ink is applied thereon, and a
receiving surface 14 for water-base ink is formed (step
ST5 of FIG. 1: receiving surface formation step,

FIG. 2(d)). This step is not necessary when oil-base ink

256 is used. The printed image stored in the memory of the
personal computer 5 is then reprinted on the ink-receiving
surface 14 of the canvas 4 using the inkjet printer 9 (step
ST6 of FIG. 1: second image-printing step, FIG. 2(e)).
Finally, a surface treatment agent is applied with a spray

30 gun or the like to an entire surface of the canvas 4 on

which the printed image 15 has been printed, and an



"8. The method for producing three-di mensional printed i nages according to
claim1, characterized in conprising: an imge reading step for scanning
and reading a 5 photographic imge or the like with a scanner, or an inmage
readi ng step for reading a photographic image or the like with a digital
canmera prior to the first image-printing step. 9. The nethod for producing
t hree-di nensional 10 printed i mages according to claim@8, characterized in
that: in the inmage reading step, either the scanner js driven in a
cmﬂrbﬂhﬁﬁ?h@ﬁﬁﬁlQ@OQ&QHQHOﬁeéhﬁQﬁh#nﬁﬂR%P5§§&#6ﬁ & idat sbhall Sconput er

to repd ipe 4 LEA" ERY Olhn 0 2 EERGE o hARY RPN p ! 3 £ { o the digital

camera; an second | mage-printing steép, e information
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|rrage§l@{cecq{gllgg tp%.a&’:é‘&l (J;g?gacterl zed in that: 15 the substrate is

paper, wood, netal, ceran1cs oth, synthetic resin, rubber, or |eather.
12. The met hod f or produci ng three-di nensional printed i mages according to
cIaimJ_ chapanhnazddiwvdﬂthabmﬂwmtheﬂaﬁmaceﬂamﬁmﬂ,samutm formﬂion

st ep, concavo vex surface is _farnmed by .o conbi pat i
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and 1anldh€oh¥Esnaped CBInkCHT AF £dE8RIG €% punched metal or another

such porous surface, or the like.

The image to be copied can be in the form of unaltered
15 electronic information, and it is possible to use a
photograph, such as one taken with an analog camera, a
positive or negative thereof, a photograph in a magazine
catalog, or the like. Of course, the image may also be

produced using a personal computer.

20 Convexities can subsequently be formed in the surface
of the printed image by various methods in the
concavo-convex surface formation step. For example,
papier-mache may be affixed, or convex portions may be
formed by collaging. Stones, sand, beads, sawdust, and

25 other such granular matter may be affixed by means of an
adhesive. Threads, matchsticks, or the like may also be

affixed.

In the concavo-convex surface formation step, primer
material coating step, receiving surface formation step,

30 and surface treatment step, a primer material or the like



“14. " The method for produci ng three-di nensional printed i mages according to
claim1, characterized in that: the concavo-convex surface is forned on the
surface 20 of the substrate by perfﬁgnlng t he concavo-convex surface
formation step prior to the first ge-printing step. 15.

Thr ee-di nensi onal prints, characterized in that three-dinensional printed

i mges are fornmed by the production nmethod according to any of clains 1
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such substrate using an inkjet printer, convexities are

applied thereon to form a concavo-convex surface, and the
same image is then reprinted at the same position with

15 the inkjet printer.

Therefore, according to the method of the present
invention, convexities with desired height can be formed
on the desired portions in the printed image, making it
possible to obtain three-dimensional prints on which

20 three-dimensional printed images with desired convexities
are formed, which is different from cases in which
concavo-convex printed surfaces are merely formed, as in
the prior art. For example, it is possible to easily
obtain three-dimensional printed pictures that exhibit

25 the same state of concavities and convexities as an

original oil painting.

Also in the present invention, a concavo-convex
surface is formed and the surface is then made into an
ink-receiving surface when water-base ink is used.

30 Therefore, the concavo-convex surface can be formed using
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109 (htldy &t ink does not adhere. a resulting advantage
is that no limitations are imposed on the material used

to form the concavo-convex surface.

5 Furthermore, in the present invention, white primer
material is applied after the concavo-convex surface has
been formed, and the image is printed on the white
concavo-convex surface during the second image-printing
step. Therefore, a color image corresponding to the

10 original picture can be printed.

An additional advantage 1is that when surface
treatment is performed, it is possible to obtain prints
on which three-dimensional printed images are formed that

are durable and water resistant even when placed outdoors.

15
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(.((a.NB}) A method for producing three-dimensional

printed images, comprising:

a first image-printing step wherein an image is

5 printedusing an inkjet printer on a surface of a substrate;

a concavo-convex surface formation step wherein a
surface with concavities and convexities is formed by
attaching a primer material to a surface of the printed

image; and

10 a second image-printing step wherein the same image
as the above image is reprinted using the inkjet printer
at the same position on the concavo-convex surface that

has been formed.

2. The method for producing three-dimensional
15 printed images according to claim 1, characterized in
that:

the surface of the substrate is coated with a priming

agent prior to the first image-printing step.

3. The method for producing three-dimensional
20 printed images according to claim 1, characterized in

comprising:

a step wherein an ink-receiving surface for water-base
ink is formed by coating the surface of the substrate with
a priming agent prior to the first image-printing step,

25 wherein

the image is printed using water-base ink in the first

image-printing step.
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surfaceforrece1v1ngwater -base ink on the concavo-convex
surface formed in the concavo-convex surface formation

step, wherein

the image is printed on the receiving surface using

water-base ink in the second image-printing step.

5. The method for producing three-dimensional
printed images according to claim 1, characterized in

comprising:

a surface treatment step wherein a surface of the
printed image formed by the second image-printing step is

coated with a surface treatment agent.

6. The method for producing three-dimensional
printed images according to claim 5, characterized in
that:

the surface treatment agent is anultraviolet blocking

or absorbing agent and/or a water repellant.

7. The method for producing three-dimensional
printed images according to claim 4, characterized in

comprising:

a paint coating step wherein prior to the receiving
surface formation step, paint is applied to the
concavo-convex surface formed during the concavo-convex

surface formation step.
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comprising:

an image reading step for scanning and reading a
5 photographic image or the like with a scanner, or an image
reading step for reading a photographic image or the like
with a digital camera prior to the first image-printing

step.

9. The method for producing three-dimensional
10 printed images according to claim 8, characterized in

that:

in the image reading step, either the scanner is driven
in a controlled fashion by control means configured based
on a personal computer to read image information, or image

15 information is read from the digital camera; and

in the first and/or second image-printing step, the
information thus read is printed by the inkjet printer

under the control of the control means.

10. The method for producing three-dimensional
20 printed images according to claim 1, characterized in
that:

in the first and second image-printing step,
information about the image or the like produced by control
means configured based on a personal computer is printed

26 by the inkjet printer.

11. The method for producing three-dimensional
printed images according to claim 1, characterized in
that:
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in the concavo-convex surface formation step, the
concavo-convex surface is formed by one or a combination
of applying a white or color paint; affixing papier-mache;
affixing collages, granular matter, or rod-shaped

10 objects; or affixing thread.

13. The method for producing three-dimensional
printed images according to claim 12, characterized in

that:

the granular matter is sand, beads, or sawdust, and

15 the rod-shaped objects are matches.

14. The method for producing three-dimensional
printed images according to claim 1, characterized in

that:

the concavo-convex surface is formed on the surface
20 of the substrate by performing the concavo-convex surface

formation step prior to the first image-printing step.

15. Three-dimensional prints, characterized in
that three-dimensional printed images are formed by the

production method according to any of claims 1 through 14.

25



