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(57) Abstract: The present invention relates to a blood vessel detection
device. The blood vessel detection device according to the present in-
vention comprises: an input unit for receiving an input of a three-dimen-
sional human body image taken by a computed tomography device; a
display device for displaying the three-dimensional human body image
and a blood vessel; and a control unit for detecting a blood vessel from
the three-dimensional human body image, which has been input to the
input unit, using a plurality of third-order Bezier curves and causing the
display device to display the three-dimensional human body image and
the detected blood vessel.

(57) KA 2 WP B3 P& Ao BE Ao 2w
e A9 A4S AAE HE 95 29 427 299 3404 2
A GFe 9 B QT 37 3309 AR S ABe A
S17] 91 EA A B B0 34 wlo A FH S o &5je] 3]
e sol Qe 7] 348 QA FFNA e A 4
7] A A7) 339 QA 9 ) AEE dee w2
S shz Aol 8 e



WO 2016/208799 A1 WAL 00 TN A 00 00 0 A

84)

LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,

TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARF (F=e] A7 gl 3L b d BE TR

A He e HEE 93F9): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), -2+ A o} (AM, AZ, BY, KG, KZ, RU,

Z:

TJ, TM), =% (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, S, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

T A EAPELILA 9 S (9F A 21 2(3))



PCT/KR2015/006892

WO 2016/208799

g ed

e X
- ~ _ o o — ﬂ@l]
=yl I ) Y X o =
= BT TP emHE ThE mERc
5 g wex ETTs pw BT
S A o My ;N =
= 75 Agrm FiLawm L R R
A = T gy ol R " =3 ﬁrdl% RN
—~ Lf B o_e = o = 1o Ot Z..# X ~ L ﬂmﬂ n_AIMW oT, Hf

N "R o Ho X — & O n —~ o X0y =
~ M_m X o ~ s i NN it " oa]aﬂ_zg,_w W A w T
e %0 5 NSO I N P o N o WOy
i) 0 0 =1 o 0 ‘Nﬂ . O_E ﬁD _fo:._ Lf =
i 2 5TT mFo D B L L E
Kl 87 AT paPgl 4 TP ElgTele
T En M wE T gy BT X
- o R oy B e o W B2y do m 0 0T R RE

__A ‘._q —_ i.._ (:.L ta T
; £ E BRI @maX ot i T 2 F a5 g X
— s 2 X W = B o B ool R L o oy oX
Iy ~ wn ==} ,_II.VI :.L _ ~ o OL ot 1o W ) X nm_v —_
A wWJ HeTjleﬁ_%\Mﬂ]mﬂ i Mﬂaﬂuﬁoﬂuﬂaoqoﬁtm
== G ~0 Ee 0 .mmw_ . © = , — Ot ZT T O_E X :.L N ,_&E 1o
o 2 Pl Rpi®E T oamy 3aR o Pal
T Z ® X o (o © g T o
S f: derdleere 5 EFeIEDLmi
.. . - L.EJ;D__ &P TH RO ) ol
w G 80 s ¥ e g w o R N g B
< W = {o __ = o N o~ A ™ 560
) S R N BT e
o pEmeodeghETa % oy P
oy < T as L W T T T o B
< LawgralsTigy = BITnTrm_ 5o g
ol I A S P = wmmmﬁiﬁ%wﬂfmmw
) N e T KR~ It T Sl Dol Mo o S
oo o ) BT o 2O B e TR
B AR om RS aRne Ry Byl Ny ooy
r 77nzlﬂEvﬂNno NREBE o Moo T E % o TR0 ol
T E.L H_A"._ ‘MIOJ —_ LIO ‘._A.uﬂo _5.0 LIO —~ — o —_—s — ﬂ_ﬂw Z..# ]_'L LuO < ‘MI &E AT_ —_
) ol I CI o) X0 KO oy o)k N LR P N Mo i

o A {30 T = o Mo . %0 TR db Zo b Mo A Iy - T
) e O R m X ~ & <N im}EleT -
oodl_/om. ,u_szwﬂwaa%gvorﬁmﬂzoﬂ;uq%ﬂw%%ﬂ@ioﬁoﬂhz:wﬂ
e R GRR s TRER RPN s Py  CTXHNTHT
W = XoO% T T R W TORTOEe ok B 5E Bo

ki

LA

3 A

} A 3

1



PCT/KR2015/006892

o)

Foll A

[e;

A

1A

A <l

3

==

WO 2016/208799

—= " S . e —

el a~a ~ T - =
l aeaww _ 3 = i mglﬂaﬂlnowq:r ~
0 T e X R o ® O %o
~ =3 ey u.:.ﬂw_t ~ X ® A L Nlo Mﬂ%]
K ﬂbblro_e_b — XA _X]Jd_XAo ﬂdWLﬁ]oLﬁxﬂlATiﬁ —_
— A -r e N ol o o= 00 X = N a/‘laﬂﬂ_aoi_l"o_ew
X T m X2 E gy T Now L — X X
X0 0 ® o — W —_ ) X — X Ao N o= ace)

B mr o - e Wy o HE on T 1r o T B

~— ol ~ O - X X X" X e 5 AR o =~ X

il G el mﬁﬁﬁ%%qgﬁfrw Re O WO oo mr . MR
R W™ 2m oo Tgel cdbmmsem o N ko
o vy o TR XC RN AN A o S gy X8R N g e K
h PO R 0T Oy R B0 RN oy 2 &
_ FTER R BT Xm_ _ oy TNEXITm=x=z X

]le — O =5 N ~a T‘I—l‘l — 4 Z7]—|3
o ARG X SR B Mo NI RN gy K x
o P WP L F AW UL ST FE 2o g %
- PEHE R T Eeo DR FTUA YA g )
s —_ N X —_ ™ @ 2o == AR i o ~ AR R
o WK g 0B o oK g Mo o B TN xS ok g

o — 0 ° i A Ao T X w OF N

il w o FEnE EAofLRRL s R lrog e ~o
e e 2Ty puCNEw w T oye L EE
= N i . N e RN G o L M
= ER ol s WH_.7]EEEFZ 1H1F%Z_XET_Z§%HLE
o . e T T o daens BALNT 00 g
BE mhHT Ll g B lag T TFFOF T gL
TR TedTR TROmTUaky Teslxfeldilz
oy T I ﬂﬂﬁﬂﬂuwoi;lﬁqa R0 o A3u#do£]7]

) ~ ~ '~ — O X
G Mo o oF X T o) W CRBICON <O Ak 2o KooF DN

WS T g Xk o e e - N
W TRl sagd owedd=lwg Wl T
%o_E%mogvld.EEﬂﬂﬂw_quﬂﬁAo}ﬂﬁ oo w MR
T it el IS I o = S i S R
NEAT TN gl NN o g NN Lo Tl e BN T
il EF LY LRt DS SN S !
S SR S I T A e o o IO T IO i
W_Ur]ﬂxBO_Eaxﬂﬂmﬂ%ﬂnﬂu%oq_oner7o_ex meaTz'ﬂﬂwmo
%%Jx.%%ﬂﬁ%tﬂﬂ%ﬂﬂoﬂo TR R TPN T T T
WEH S CRH LT STSTEERTTH T AR T A E T

[12]
[13]



WO 2016/208799 PCT/KR2015/006892

[15]
[16]

[17]

[18]
[19]

[20]
[21]

[22]

[23]

[24]
[25]

[26]

[27]
[28]

[29]

[30]

(7512 1]

B(O=P(1-0°+3C (1-0° ' +3C,(1-0' F+E(1-0°F.(0<(< 1)

o] 7], B()T= 32k Wl o] A =441 gharo]at, p= 3kl Al2F Ao at, €2 Al
3k Alo] o)L, Cyi= A2 32k Ao] Fola, E= 32k FH ol AL, ti=
3 gl T},

(77574 2]

Cy= {¢;"(0<0<90),(0<$p<360).(p, <p<p,+Lp)}

Co= {e;"(0£8<90),(0<p<360).(pr<pLpytAp)}

= {e™:(0<0<90).(0<$<360).(p=p.)}

o] 71M, C, & A FEA A Y A1 33D Ao] Ho)ar, C3= -
AN A o] A2 33H Ao} ol i1, i 7 S A 94 9] 33He S5 oo,
03 7 ;AN 9 Bo i, g1z T A TANA & wpel Zholar, pi= 7
AN O AL A @yl A & A ol aL, paz - 2 3EA e A A
AE)eNA S HE7HA & A= o)L, pi&F pyiz A= (@)l A AL 3k
AR ()T A2 33 Ao AC2) AF-S FAEY] 98 W s Qs
el
3, 7] 328 QA g o) gl W Y] H4e) 33} o)A

77kel A TE FAEES AEEE Wi, (5284 3]0] A1 ) A3

iiEaEa ArET =

A3 2 FAE I B E ]l she] AbEshs Al 4= 3l
A~

I

Cost(c)=ws(c ) twod(e ) twyi(ey)

1714, Costiep= NSl AE 2 Al 33} o)Al (el ok T2
SAHEO|TL, wi, wi, wiis AR H 0.2 Hoj A 7F Aol 1, 5= Ao A g 2
A 33 W) %) T4l (e Aol AT AE Sl AY] EE WAE e Al
Qe 72 A} el E o] 3, di= ofel el (54 49k ol TA¥= A2 Wk
P FA) Shetu Elo) oL, 12 ol ehe] [45}4] 5]9) o] FAE = A3 Al T
A} skt el ol .

[734 4]

i i( ‘I(bijk)—averf(gﬂ

=0 {

AZIA, di=z A2 Dk 2= A FEpuE ol AL, 5 3= e A s 2 DA 33
S0l 2] 3 H(e) Aol 1 kAl el A7) gkl o x= he] g 2
A A 32F W o] A A (cy) o)A & DA FAHH Aol F A& HE A7
#holtt.

(77514 5]




PCT/KR2015/006892

WO 2016/208799

_— >
brjk_szk+1||)

Sl
=0

o714, 1

A3

o
T

[32]

T .

—_— =1

* b g

W o) %] 2 (cy) Fel A kH A A7hA o] o dolo]ar

iH A 32} W o] A = (cy) el A k+ 1A HA7bA] o] S o] Zo]o]tt,

—_
o

™

o
0

N
H

Lol

uebd &= 5ol

[35]

[36]

=
=

.

solt},

I H

_?,’I

-(:,-l.

=
=

o A

H'I-D(:)]

=

Al o &

43 2

o] g

k-
=

ol 3},

[38]

ol

To-

BK

e S5 o)),

[40]

1% 42(100)= HFH

A

ey

Aleflel] &

[41]

1A

2]

1(120) 2 54=2] 33} wjo] x| =

o]
Kk

b4

)A
b

(110)°]

2]

o
o
on

]

shol

421207} 32}

&

|

o

F= Ao (1300 E

=l

d

SE:

_5,0
oY

iy
=

Inn

o

[42]

[43]



WO 2016/208799 PCT/KR2015/006892

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

5

T A= B A X7 E5hEoh
Al &A1(120)7= AR T(LCD: liquid crystal display), 3] ] 3] (PDP: plasma
display panel)¢} o] F4-& FAE 7 = ARHA Q) TA A= THE
)

AT} o] H gk TA] AX](120)= U =100l =¥ 33 1A A3

Ao) 3 (13000l o)) AEH P FA H).
Ao (130)3= B 50] 33} wlo] X AL A4 e}, B o] 33} o] X A
Zhzke] A2 e 7] Y1100 DA 332 QA Gl A X Hel
913141 7] a1, 852 0] 33k W o) 4] T Z7bo] A Lhi= 33k Q1A G o] R
AES o) 33 lo] X A Zzbo] vl Y e}, 334 A G o] i
Rl WA E B0l 33} o] ) I 7ol Pk TE FAEES AHE S,
X
ﬁ

=
o
N,
I
o
min
o
o
)

ol
ot

kKl
>,
w
uls
of
o
o
=3
>,
ol
X

532 b o] ol el whE I3 AE A dv AE S e
EE5olAL, 4 WA 7S o] Ao whE Dyt AE AA e Dt
HE YRS Ay 98 ol

53 Fashd, A, JEE110)= HFE 9T 2 AAT7F E 34k
ANA Bd= A E=THE0D). o714, AT (110)= A FE dS 229G A
A A 32k 1A G A AU HHFE B 2 Al o
3akel 1A FdE A A A BFE o H g 5 gl

Ao 5F-(130)7= 5= 40l A SA =iz vhe) 2 g he] haz o) AR = 2] 34}

X

W) o] 2] =X (cubic bezier curves)S A4 HTH302).

=, Al 130 obei o] [ 113 o] A o ¥ 5= 3xF W o] X] 4] Famo
32H Al ZF A (start point)(P), [F7812] 219} o] A o ¥ = A1 D A2 3214 Ao
“ (control point)(C;, C,) ¥ 3%+ &4 (end point)(E)-& ) Y 5to] 522 34}
] o] %] =X (B(1))S A A gl

(=211

B(O=P(1-0 " +3C,(1-° ' +3C,(1-0)' F+E(1-0°F.(0<¢< 1)
7] A, B(t)i= 32k Wl o] A 3441 gm0l a1, Pi= 32k Al #F Ho a1, €2 Al
32k A o] Aolar, iz A2 33k A|o] A o)al, Ei= 33k S5 0L, ti=

H ot



WO 2016/208799 PCT/KR2015/006892

[54]

[55]
[56]
[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[5=212]
Ci= {ci":(0<0<90),(0<$<360).(p, <p<p,+Lp)}
Co= {¢;":(0<0<90).(0<9<360).(p,<p<p,+Lp)}

E= {e;":(0<8<90).(0<6<360).(p=p,)}

o714, 2 7 HEJA A G A1 3 Ao} o], G
A FA A 2l A2 32D Ao FolaL, Ei= 7 FFA A 2 32+ F o),
0= 1 R A A AZe]aL, @iz 7 FRA A el Zbe]aL, pi= -
HAzmA N L A APyl A e Ale]aL, piz 7 A el A o] A=}
APyl A FHE7HA S Aol aL, pi 2k pri= A2 APyl A Al 3akd
A €I A2 32 A H(C2) A TS T AT MAE Fesh=
718 o)t}

gk, Ao} 7(130)el] o] 3l A4 33 o] X FAB()S A A A, Alo] A
S o] 3xk &G A EE o] Fol A3k o] F4do] "t

T2, Al F(130)= 5 504 AL H = vkel o), 5522 32} Hje] A
A BW) ZH2e] A= A (P)o] 33k 1A FdE o) R HE F o= st
Aol AAA 1 TH303).

71U, A0 (130) =] 3} Hl| o] X A (B(1) Aol A vk= 32k Q1A

GA}S o] Fi= N5 S K] 33} o] A] d(B(t))oﬂ ] 2 A ZJQ'(?)(M-).
7L b, Al (130)3= =] 33k Wl o] Al A B() ZH7Fol Ak 3aked Q1A
Gg ol Fi= HEo] WP B 33F wo] A FHB(©) 22l o e d

& AR E AbE ATH(305).
Z Ao} ¥ (130)= o e o [528H2] 31¢l A1 WA A3 E 3 = FA
stehi el S o]l ste] 9 T2 FA RS ANE S

.
[5=213]

Cost(c)=ws(e)twod(e ) twsl(cy)

o] 7] M, Cost(cy)i= j7N el & 2Hi= i A 33} o] X M (¢ & %
SAFEOL AL, wy, wa, walz A 0.2 o] x|z FhE A ol an, 5= e WL 2
A A 32 W o) K] = (cy) ol ARG HEL A7) 5 HAE YER = Al
Q3 P2 A S e o), ai ool 484 419k ol A H = A2 A
P2 AL shebu B o] 3,18 ol el [ 5]9) o] A= A3 A P
54} sfepul el o] o,

[=>14]
. i( ‘I(bgk)—averf(g)‘ )
=0 {

71, d= A2 ¥ & FAF gebe| B o) o,
b

7



WO 2016/208799 PCT/KR2015/006892

[67]

[68]

[69]

[70]
[71]

[72]

[73]

7

e A = A A 32 W o] A A (c) ol FRKkHA el Al7] gholaL,
aver](g)

= 0e] e 2 A 33 o) 4 FA(cy) o A1) Bl A 2 T Ao
FQ A& Lt A7] gholtt

[5=215]

-1
1= 22 (b b el
=0

o714, 12 A3 D -2 FAF sheb] B o) AL,

E——

b
=j7e] Ae 2 i 33 ol 2] FAl(e) Al A KA WA o] Bel
Aolo)L,

B —

b jr1

wie A 2= i A 3 W o] X] A (cy) ol A k+1H A 7] 9] 59
ololtt,

1T, A O HR(130)3 6ol A TA E = ule) o), "3t T2 FAL =T}
A3k gk o) el & FAIEE 28 33k W o] 4] FHBL)ES

A B RHUH(306).

71 b, Ao (130)3= A1 B 3 3F Wl o] ] A (B(D))E S T1EE $h(307).
2 ok, Al R (130)3= 5 7004 SA H 3= ule) ghol, FA] 4R (120)7} 324
/3l 1 d 3 A wol A FAGBYEOl e HAIHE 94E

& 7hd Abstel et
1 olaf g Aol
Helel 7= A

Jm
il
o r
U



PCT/KR2015/006892

WO 2016/208799

AT

[

1ol §hol A,

@

Q_—rL

g

b

s} 2]

Q_—rL

[

7] ®2mo] 33} wjo] %)

ol

)

—_
o
—_
o

)A
b

ks

Ao} -7} £ 4=2] 32} w o] ] 4]

7] Aoy 7t 7] B2me] 33} o] ) 3

—_
o

A

I

o
)

—_
o
—_
o

)A
b

36 Qo A,
#g7) Bm4eo] 33} o) 4 FHAE A

@

Q_—rL

g

b

s} 4]

Q_—rL

[

—_
o



WO 2016/208799 PCT/KR2015/006892

4% 5]

9
(8t 113 ol ol 32k wlo) X T4l gh4e] 3ahe) A% A,
(8t 219k 2ol Aol Ei= Al R A23A Alo) A 23R FAS
= AL SHoR s

Qsto] 4] Bl 33k wlo] A FA2 Ao}

L‘]o t‘g%7 ZuhﬂJ

(372 1]
B(

O=P(1-0°"+3C,(1-07 ' +3C,(1-0)' £ +E(1-0°F.(0<1< 1)

o] 7] A, B(t)i= 32k Wl o] A] 4] gh=o) a1, pi= 32k Al #F Aol A, €
A1 329 Ao Ho)ar, Ci= A2 323 Alo] Ho)ar, Ex= 32k E 5 o) a1,
t= ol o,

[_rfﬂ—/\] 2]

C1= {e;"(0=<68<90).(0<6<360).(p,<p<p,+Ap)}
Cy= {c;":(0<0<90).(0<<360)(p,<p<p,+Ap)}

E= {e®(0<8<90),(0<6<360).(p=p,)}

A71AM, Cr& R #3EA el A o] Al 3R Ao} Aol ar, Coiz

3z ANl A2 33k Alof Aol B 7+ Al A o] 3244
FalolaL, 03 7 Aol A o] A ZbolaL, ¢i= T A A 9]
W7ol an, piz i Al A o Al A (Pl A el Aol i, peas
TR S A A L] A= APyl A FHEHA ] 7 0l aL, pioF paiE
A @A AL 3L Al (CD I A2 37k Ao (C2) A=
T f1E W2 g olstE Ao

%?%ym%ﬂﬁ,

[?@ﬂﬂﬂﬂlﬂﬂﬂB%%?E%%i$$j?%W%aﬂﬁ%ﬂ%
Ae SRR sz da AF Ao D A .
(7372 3]

Cost(c)=ws(ey) twad(e ) twsl(ey)

61741, Costiei= il e] A& 2= ol 37 vlo] <] (el Dt 72
SR T, wy, o, wik AR H 02 Qo)A AHER o] 2, 532 749

G = A 3 o1 Sy ol ANE BE A 22
25 LU A1 9 R S oL, gk o] 14912
NEENELEE 1263 T2 AL S E o] 1, 1 ofele] (4514
519 #o] 32 d = A3 T2 A gk E el ot

[7572] 4]

d= 2.(
=0

rﬁﬁ

‘I(bgk)—averl(g)‘
p )



WO 2016/208799 PCT/KR2015/006892
10

A7IA, di=z A2 Dk T2 A S E o)A, i e A 2

i A 372k Wl o] 4] A (e el F N kHA Aol MBI, oy
i7HEl RS ZhE A 3AF Wl o) A A (cy) o)A o] Al M 4 H
Aol Rl HE ol At A7 ghelot.

[4=8H4] 5]
1

1= 22 (16 b et
=0

A7IA, 1 A3 2 {AF Ihefa g o] Al ﬁ%jﬂ]g] 79 7=
i

A 32F W o] A A (ey) ANl A kAl K 7RH o] Ze] A ofolar, o iz
i+

ihel e 2 i A 33 0] 4] FA(cy) Aol A ke 1A B7EA o] B o]
dololt}.



WO 2016/208799 PCT/KR2015/006892
1/4

110 130 120

GRS -

I
>
021
&

©
1y
ir




WO 2016/208799

301

e
=t
08
0
o
e
Je
n&

S2=9 3X B0l X

302

b
[
o
0z
0x

0

)

=0] 3% HI0IK 24 24240l -
N=BE X% oI 288

303

Lov R =4

S o stuo A

304

22 SX} H[OIXI _’&0”
oIl A2

305
X2 oLH Hat ~_

306
UFB g 0|42 & S

307
SENE 3K HIOIX s o

EAIEX| It 3R
3%+ 01Kl m(ﬂa

308

[HS[
ry =
[0
Hu
x
fr

=
m

r

2/4

PCT/KR2015/006892



WO 2016/208799 PCT/KR2015/006892
3/4

B(t)

By




WO 2016/208799 PCT/KR2015/006892
4/4

7]

GB(Y)

GB()




INTERNATIONAL SEARCH REPORTY

Taternational apphication No.

PCT/KRZB15/0666892

A, CLASSIFICATION OF SUBJECT MATTER
ABIB 6/00(2006.01 )
According to

international Patent Cls

fication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification
A61B 6/00; A61B 6/03; AdiB 5/055; AGIB &/

1 system followed by classification symbols)

14; A61B 6/12; GOGK 9/60; GO6T 1/0

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched

Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: computed tomography,

CT, 313, blood vessel, detection, bezier curve

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y IP 2010-274059 A (TOSHIBA CORP. et al) 09 December 2010 1
See abstract, paragraphs {3026}, [0084], claim } and figure 6.
A 2
Y US 61480935 A (PRAUSE, Guido P. M. et al..) 14 November 2000 1
See abstract, colwun 12, line 37-column 13, line 16 and claim 7.
A IP 2009-268693 A (TOSHIBA CORP. et al)) 19 November 2009 1,2
See abstract, paragraphs {0016]-{0100], claims 1-6 and figares 1-12.
A JP 2012-143435 A (SHIMADZU CORP.) 02 August 2012 1,2
See abstract, claims 1-4 and figuees 1-3.
A KR 10-2014-0100648 A (SAMSUNG ELECTRONICS CO., LTD.) 18 August 2014 1,2
See abstract, paragraphs {$025]-{0027] and claim 1.

E:j Further documents are listed in the continuation of Box C.

e 1 family ar X.
See patent family annex

* Special categories of cited documenss:
“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E™  earlier application or patent but published on or after the international

filing date

L7 document which may throw doubts on priority claim(s) or which iz
cited to establish the publication date of another citation or other
special reason {as specified)

“07  document reforring to an oral disclosure, use, exbibition or other
means
“P7 document published prior 1o the international filing date but later than

ed

the pricrity date cla

later document published after the international filing date or prionty
date and not in contlict with the application but cited to understand
the principle or theory underiying the invention

wy

document of particular relevance; the claimed invention canmnot be
considered novel or ot be considered to mvolve an inventive
step when the document s taken alone

mvention cannet he
considered to i k tive step when the document is
combined with one or more cther such documents, such corabination
being obvious to a persen skilled in the art

woyn

“&”  document member of the same patent family

Drate of the actual completion of the international search

06 APRIL 2016 (06.04.2016)

Date of mailing of the international search report

13 MAY 2016 (13.05.2016)

N

ne and matling address of the [SA/KR
Korean Intellectual Property Otfice
Government Complex-Dagjeo
Republic of Korea

roile No. 82-42-472-7140

Seonsa-ra, Dagjeon 302-701,

Authorized of

Telephoune No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORY International application No.
PCT/KR2015/806892

Box Ne. IL (rhservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)a} for the following reasons:

Claims Nos.: 3-5

because they relate to subject matter not required to be searched by this Authority, namely:

Claims 3-5 pertain to & method for diagnosis of the human body, and thus pertains to subject matter on which the
International Searching Anthority is not required to carry out an international search under the provisions of PCT Article 17
(2)a)(i) and PCT Rule 39.1(xv).

2. [:] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

3. U Claimns Nos.:

because they are dependent claims and are uot drafted 1 accordance with the second and third sentences of Rule 6.4(a}.

Box No. Il Observations where usity of invention is lacking {Countinuation of item 3 of first sheet}

rr
¥
ie

his International Searching Authority found multiple inventions 1o this international application, as follows:

1. m As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. [:j As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [:} As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were tirnely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claius Nos.:

The additional search fees were accompanied by the applicant’s
payment of a protest fee,

Remark on Protest protest and, where applicable, the

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

L1 L

Neo protest accompanied the payment of additional search fees.

Formn PCTASA/210 (continuation of st sheet (2)) (January 2013)



INTERNATIONAL SEARCH REPORT

Information on patent farnily members

International application No.

PCT/RR2015/606892

Patent document
cited in search report

Publication
date

Patent farnily
mermber

Publication
date

B 1A_OTANES
P 2010-274058 A

US 6148085 A

JP2009-268693 A

P 2012-143435 A

KR 10-2014-0100648 A

09/12/2010
1471172000

19/11/2009

JP 5525761 B2
WO 99-13432 A1

ON 101342082
Ch 101342082
CN 102172330
CN 102172330
JP 2006-034494 A

[Salies

o -

Us 2014-0218358 AT

[

18/06/2014
18/03/1993

1470172009
21/09/2011
07/08/201
27/03/2013
19/02/2009
16/10/2013
05/02/2014
15/01/2008
22/11/2011

2 O (

™

Forrn PCT/ISAZTE (patent family annex) (January 2015}




TAEAA S
FA EAR A PCT/KR2015/006892
A, EHo FI= 7| EFG AL FAPC))
A61B 6/00(2006.01)i
B. ZAbg Hof
2 e A 253 (FA S5 B 71 A)
AB1B 6/00; A61B 6/03; A61B 5/055; A61B 8/14; A61B 6/12; GO6K 9/00; GO6T 1/00
ZAL 7)okl Sratbs FH ATl o) 9o 1l
PZEGEAGANTR Y HZTHAUGAG TR FAFE H 2T 7] A IPC
AETHFALATR B AR NAEAGETR: A H AT 714" IPC
Al EAl o] B AL dl o] B o] (| o] B W o] o] WA gl A oja et 1)
eKOMPASS(5-31 7 - AMA| 28 & 719 = HrE] d5 &9, CT, 3¢, da, d=, Hoix| =4
c. #EEH
7hel el Je8dd % B FAGETE 2ol /A el 37
Y JP 2010-274059 A (TOSHIBA CORP. ) 2010.12.09 1
S0k, TP E [0026],[0064], B4 1 % =W 6 .
A 2
Y US 6148095 A (GUIDO P. M. PRAUSE %) 2000.11.14 1
R, A 12, @) 3729 13, 2l 16 % 1Y 7 2,
A JP 2009-268693 A (TOSHIBA CORP. 5) 2009.11.19 1,2
L.k, T2z [0016]-[0100], A7 1-6 2 =9 1-12 =,
A JP 2012-143435 A (SHIMADZU CORP.) 2012.08.02 1,2
2, A7 14 9 =Y 13 Fx,
A KR 10-2014-0100648 A (73 =452 2| A}) 2014.08.18 1,2
2.9k, FOAE [00251-10027]1 2 AP 1 .
F7} 2do] C(A%)9) /) Al o) gl A 53]el) 23 8 E FFTAA L.
185 &3 £ : . - 5
B T RAZAY TS S0 T AL £ TUR TN
“A" B3] pee] Q= Ao w Hol= dulAel &2 Hojd £ ?%%Uq 2] 7127 He ey ol 28 ¢lslslr] 93] 282
£
SO RS TR P ST o cuaaae g B an 29 samnes 470 w4
coEmEE A wE R R gle Aoz B,
L7 SN TR R Aot B EE JEAEED FAY L L e i o < -
L e R e sl g e Y SRS el g £2 49 2 s} o399 e g2
2R A2 1 2 ge] TRl A AP A A7 2
07 AN, AR, AN e B Rg dFdn de £ sdRdel gl= Ao oot
P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
A ZALe] A A gha T A AR 5L g
2016 049 06% (06.04.2016) 2016% 05¢ 13¥ (13.05.2016)
ISA/KR®] 30 2 85 & BRED
BRIk
\ (35208) tidFeA] A FAbE 189, oLt
S #F 4T (TF, AFdEAAD
M 5 182-42-481-8578 A8 S +82-42-481-3580

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€




TAEE
PCT/KR2015/006892

1. Z] 278 35
o] B7Re 13he] ZAT Bas) gl el g %,
A3 3-532 Alghel chubeH ol #3k Aol g PCT &9F Al 172(2)(a)(i) % PCT 5+ 39.1(iv)el T4
o] ]_

2. =] :rle—
LS55 we gan 2298 792+ 212 9ms 2799 208 504 oloh FAEae] 29 Begy
o pAA e R,

3. |:| A

o] Ao &L PCTHA 6.4@)2) T Wl 2L A WA g o] 74 upel 24w e] 9] ek}

A7 4G Ee] gdgo] dog -9 AR AA 849 39 AL

B AZA D BT AE L] v} o] vl o] glrka Fiiv)

2 ] 5752 drs a7 4as B8 20758 A7 2 S S lglens 2 )de F5Fa g g

ek ohak gt

3. =<1l
[z

) ol gt Wk £ A ZA R A s AT ele] g Al

+ [ zaq |
ke ot s

SEREE EA0] ol 414 W o] M AR WE TS 795k BA b ol dH e
A [ 208 043 # Soh b wpai o A2} n a4 2
RN ERERERENEPENEY
[]ﬂ4ﬁ3Mﬂ%ﬂ¢¢ﬁﬂﬂ 991

u:[>
L
e

A1 21 PCT/ISA/210 (B A A €21 9] AZ(2)) 20154 1€



TAELAND

F A 2 A0 1A
oS =50] A3 A PCT/KR2015/006892

jf;ljj%?%"”” FA SRR 24

JP 2010-274059 A 2010/12/09 JP 5525761 B2 2014/06/18

US 6148095 A 2000/11/14 WO 99-13432 Al 1999/03/18

JP 2009-268693 A 2009/11/19 CN 101342082 A 2009/01/14
CN 101342082 B 2011/09/21
CN 102172330 A 2011/09/07
CN 102172330 B 2013/03/27
JP 2009-034494 A 2009/02/19
JP 5319180 B2 2013/10/16
JP 5405045 B2 2014/02/05
US 2009-0016483 Al 2009/01/15
US 8064667 B2 2011/11/22

JP 2012-143435 A 2012/08/02 He

KR 10-2014-0100648 A 2014/08/18 US 2014-0218359 Al 2014/08/07

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

