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SSS0ol 10-1937997

Aed = At A 5o, 98 oA UEYA(nedical imaging network) EXE Ho|H 7|EZ2H T A|AH
(data archival system)® UIE<$]7] (networking)3dt7] #1gt A} £ UEL A(network) =& UEST A4
(network connection)®] A|&®tt. T o2, A& Q¥ H o]~ (user interface)”} A|FEHT. & ThE 4
oA, o9& Alx=®l(medical system)(16)2 AT EA] ge=vh. IAE FHs= dolH (data)w HWEH(22) 25
g5, 0 oJEoA, e wHEd 33D Zdy B E£e A7 do]lH(scan data)2HH EEFH oA
(image) 55 Y=Ew Y (displaying)str] €13 v=Ewel(display) 7k A& H .

ZRAAR0) B HE(22) = on onA A|AE(16) EE tE A& REoltt. fijtdor, ZRAA
(20) F/x== dEE(22)E, °EHW, 98 7|5 dojguelx~ faxHold Hi= AW (medical records
database workstation or server)®t A¥HE 7|FHF 9/ oln x| A Al ~H¥l(archival and/or image
processing system)9] HF-#-ojt}. o E AAld S, ZTAAM(20) L/ WE(22)E vl=TE (desktop)
T #F(laptop), YT zHOA, AW, BlES(tablet), WEHT, & ol ZFEHY 2 vxd AFH
ojt}.

olf AZ=E(16)2 999 Al ¢zl e vsol /EEE g5 owA A28 e 27 (nedical imaging
system or scanner)®|t}. oS Eo], o8 AAEI(16)L AFE I EXE i (computed tomography) H+ UFE
x-tlo] Al=®l(x-ray system)(E E°1, FBFAI4 (fluoroscopic))olth. x-#lo] AZ(x-ray source) H HAZE
7l AR gigstA aga 8z Axe Al 2XM Y (positioning) ¥ 270 (scanning) & 13 FXE FA
o2 F4Y g k. d HAAddA], om A2E(16)S YA e -4 AFHS EX a9 Al2=¥l(spiral
or C-arm computed tomography system)o|ti. T2 o EdA, <5 A|X=EI(16) A7) &% (magnetic
resonance), $AA WE(positron emission), Z&I(ultrasound), @Y FA WE(single photonemission)
HAFE S ERI# 9 (computed tomography), %+ FAE 21937l 9k o2 owy A|2=®l(imaging
system)©] T},

o5 AZEI(16)2 A} = Fxte HiEs 2ddshr] 3 A8E A

ARG o AR, 2L £ 2 Al o3 e Sl wEo] o8] wAETE. Fhxjbe] #IFEAAMY
(positioning), Z(aiming), ‘%‘/EE% Az 9s, F7r 2AdEY. dE =

,]
[e]

ol ZHW, Y& fEEHEY TE %

w22 (22)= T2 L2 A/ v EZ](graphics processing memory), H|U]e #MH HAx #HEZ(video
random access memory), W@ NA|2 w]EE](random access memory), A]Z=El W& (system memory), WAl Wl
%22 (cache memory), 3tE= Eho]H(hard drive), 33 wjAE(optical media), Ar7] wiE (magnetic media),
Z A =elolH(flash drive), B ¥ (buffer), dloJElH]o]X(database), ©1E2 ZFTE, T 27 HolHE A
Fatr] g o8 @A 49 e vsol AdEE wREE tute]~(memory device) o]tk WIEE(22)F olH|
4 Al2=¥l(imaging system)(16), Z=ZA|X(20)¢} A#E HFFEl(computer), HloJEHo]X, ThE AJ2~El ¥ A
71Z 1% WEE (picture archival memory), & 533 tivlo]~(standalone device)9] F-i-o]t}.

2(22) A 9GS ®xdsE 27 HolHE AAet. dHeolgHe thge Zy Y =

U E=E 54 go]H(voxel data)e] o] AT 992 3D FH ol %‘O—ﬂu% %Z}Q Qlojo] i,
HH, F5(chest), HF(abdomen), thel, e, &, E& o9 ZIHE U
Hie 998 ~idstes AezRy vFdr). dolgHe 9499 dFs i),

& 0 30 &
o it X g

W2 (22)= Z2ZAEE deolH(processed data)E AFE & v, odE £, ZHHE =70 dolH
(filtered scan data), ©Ju#] ZZA|AH HolE](image processed data), ¥3%(segmentation), AAH WA,
sl vy AA" "], 2/mE die] vy AAY 3D ZHE ZP(predetermined 3D printer model)o] A
).

Kl
i)

i

d 2 awE Z2 MM (programmed processor)(20)o] 2l&] AArhset WHES S HolHE HAS

HAFH #d=71s A% vlA| (computer readable storage medium)o]th. = WA A A =o)H T2AH2E, WH

d/EE 7IRES syl AT HHEES H-YAAE AFH-I57Fs A wAE B WEgE(non-
transitory computer-readable storage media or memories), O]%—E]L, MAl (cache), W3, RAM, 2&2] wjx|
E(removable media), 3= EdlolH HEE E}E AFH #5715 A ulAE(computer readable storage
media) “gell ATt v-AAIA AFE F=57Fs A% wlAE(non-transitory computer readable storage
media)S ThFst FPES FEd 2 H]H“E“é A7 wjAE(volatile and nonvolatile storage media)g X%

R (22) B o vEE gidtdoR ke FUbHoR, o 47 teolEREE 3D ZA"S FHEH] ¢
=

[H

kn
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

gith, EHEAA dAHAY e B HAANGA AEEE 7vE, §4F Ev HAd(task)ES, HFH @
E7bs A% mjAEel e H5FH -&% Vs A% wiAlE el AFE WHEEY sy e E ol AEE
SHete] AdErt. VsE, 45, Be H2aES 54 F39 ¥WE AE, AY AE, AN e =
2417 M= (processing strategy)d HEHHola, dEog FASE T 8% (incombination) F2H8he
LEXEg o (software), dF=$lo](hardware), HZ 3ZE, Ao(firmvare), vlo]TE2FE=(micro code) &9
ol gd £ Jdrt. RRHERE, Z2AY AFHES HHZEA(nultiprocessing), HEEIAT

(multitasking), d ZZAM A (parallel processing) 5 £33+ 4= git}.

A Ao, HHEHES, 24 T 94 A|2=8¥E(local or remote systems)ol 9]gt #5S 9al 22 ujA
tulo] = (removable media device) Aol AFHAT., t& AAGEAH, HdHEL HFE HE A (computer
network) & &% & A3} gA(telephone line) ES &3 AES 8] 94 X AAdd. & g AAq
SolA, HEEL Fol7 AFE (given computer), CPU, GPU, T Al2®l o] A7},

Z2AMA20)= W& ZZAM A (general processor), T4 Z2ZAM Y (central processing unit), Alo] T2
A4 (control processor), ZL#|F~ ZZAA(graphics processor), UAE A& ZZAA(digital signal
processor), 3D #UE® X ZAM|A(three-dimensional rendering processor), ©JW[A] X Z X (image
processor), T3 FA 3 Z(application specific integrated circuit), TE Z2I3M7}5 AOJE o]go]
(field programmable gate array), YXE 3|2 (digital circuit), oF¢=21 3| Z(analog circuit), °]&¢ &
StE . mE gxte] onx EE A7 oy EREH IA-EH 3D ZTHUE Fd(patient-specific 3D
printmodel)& 337 913 vt Al & e vzl /MEEE tnlolX(device)olth. ZEAIA(20)=
Agr WEYg e /EASRE FAs= T tulol~E EE WY tulo] oty TR AA(20)E HE
e d2=A3% FHFH (desktop computer)$} 72 AFEH Wl ZZAM|A (main processor)d F AAY, EE
o 2 A", o]&HW, oA Alx~®l(imaging system)olA dF El=TES WEY (handling)s}r] A+
ZRANYD & Aok, ZEAAC)E B HAANNA =99 $ES FIdsteE 3o MtedAEs HHEHE,
AA, B, =], H/EE AZES ol o T E .

ZrAAM(20)= 2R RRY Ao FxE F¥e e AT, AR FE B dFEE s F
P59 AE 2/EmE FHES 57 A8, EF(volume)S F&A3 = dlolEH7F Z2AHHAT. oo v
o] o]&® F vt B I AAE diFel diFk BW EE wAE A, diokdoz, 2Ao"E iR
(located anatomy)+ WAl & HWS AASH7] 98 ol &=}

T2AAM20)= FEE FERERH 3D ZUHS A% Bds AHEE FAEY. Rds 72EE Fxd 9F
Fdogn Bdo] AHAor AYdE + vk, A" i H§ FrE Ee ATES, HAe] g F i
S A3l Bok 3D ZHUE EAE(3D printing characteristics)S HESHZ] $8f o]g= 4 vt dierd
o7, TRAMNE, BgdH FFoF HEZ3 FX(template structure), OJESEHW, HyF Y, o3 =zl
-, e dFe Rd2RYH =E5F dA Ale]d WES At WS HIZY F2E A 5Y xR
AMY 7] 9% 918 = v-44] t2EXM(non-rigid distortion)olth. 1 thFo 2 1 W3 3D TAH S
Ask mdlol] HgHrt. 3D ZHES A% Rde HEY 7x, e 3D ZHE U Avdyd wAe] 7] %3
d(AE Eof, wigk, wolx Bl AX Fx Hrb, D/EE AR AFEH 3. mdo] WMty W §
Zho] #3E FEE AlEdel’sly] Hd 3D ZHYS g mdS et 1 AnE, 31 54 dEE %
5t 3D ZHES 98] Wy 29 (transformed model )] T},

ﬁiﬂﬂ/ﬂ(ZO)% o U/n= A Bk AFEA dF glo] 3D THE S $3 #x-54 R dd(patient-specific
&t

model) @ R/ RS TS FAEY. ARRAE ZRAEE JiAEkE, ol EHW, 27 Ee &
7 dlo ]HJ 295 op7|dt. ARSAE ERE, T a7, olsEld, P Ee 54 W Ee wEo i
(group)= AHE =+ Utk SHslo], Z2A ]/\1(20)L /\]‘:(seed)ﬁ T e 9A X] 5«1 e glo] wEE
’“835‘*3} ii*ﬂ/ﬂ(% = ,

AR 1 x AR HEH E"“Oﬂ O RS A8, O geow, /\P‘-’LX}% 3D TS
Wehd = %X}—%% EaS Jush(refine)stAu = 84 @& 4 k. 3D ZHHES H% 2R
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[0072]

[0073]

[0074]

[0075]

[0076]

S=50dl 10-1937997

AQE 245 Jystt. Z2AANQ0) = 3, A4, H/Ee W3S Y e Ads] A8 AR 9Y s
o] -&-3tr}.

ZEAA(20)E 89 e taZHelet 22 taEdelE Hd oWAE TAANIES 7449 F Jrt
o] YxEo st =70 dlo]Ele] 3D W (three-dimensional rendering)o] LAHE T, ET glo] = A
o4 ZxE 98 FTE ol &ste] 27 HolE 9 ojm A7t AE 4 vk, tijtAoR e FUHoR | ol&
He, AFH 2% AA ZT2Z2%(computer assisted design program)S o8&}, 3D THES 93 mdo
ojm| A7} LAE 4 Atk

3D ZHH (3D printer)(24)= 99 AA ¢z T vl /s 3D ZHYoln, s, 55, EE
o2 Az AFa(reservoir)7F 52 = (deposit head)ot AAHTE. A7 Ao slofl,
Sl Frke) S, S& sl W/EE AA ERF(support platform)o] o] Edte], 3D =
dimensional print construction)® E#% X (physical model)o] AAF=E dwi7t=x] 3D FA4& U 4

(building up)3tc}. <o) Fr}A el A% A ~A¥(manufacturing system)o] ©]-&= < gt}

o
i)Y
i,

>,
>
2
urt
rlo
o
344

]| Elol olste] Aa 7l5d wHel @ HolHE Ades AFH 9% &
oo gez TEY 5 Ak 4] Weo] @ doE % Aojw shii Zwaw m=o] W
gdon, =AM o8 AYHYL W, 24 =R BES Aske] 24 RS FPu 5 Ao,

By
oX %O
et e
4y N

dh e (morle

i =
S Ml xdE = MEgE ud s . dE 50, HAFHE ¢
wAlE AR AR B M) WEevE d e vk B3, A AR B Aueh | ES)

&
il
offt
_0|L
o
s e s
iy,

gt ARE EAL Fxsel AANE UBHNGAW, A AAeIL Hake AERopAA B 4L R
A o AN T A1EH At BEAQ 54 wAsA @ thE FAL dew A 5
AL OB £ e Aelth. THBE olgelA JlEw AAAEES RE AN dAH Aoln Yol
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