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... Acquire pre-procedure images

... Generate insertion path

... Acquire procedure room images
... Match pre-procedure images with

procedure room images

... Move robot amm to insertion point and

align biopsy needle along insertion path

... Compare respiratory levels

Insert biopsy needle (display depth)
... Separate robot arm
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(57) Abstract: The present disclosure relates to a system for an interventional pro-
cedure using medical images comprising: an image acquisition apparatus which ac-
quires medical images of a patient; a patient table which supports the patient; a mov-
able robot base which is positioned on a side of the patient table; a robot arm which
enables a medical tool to enter the image acquisition apparatus and is mounted on
one side of the robot base; and a control unit which sets an insertion path of the
medical tool and has a display.
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uhE 2 1A 463)3= TAlol EE F gl

]:L/\]-ﬂ—/\] T A ANE470) A ER B To = A AulE(470)S

E(release) 7] 5 7FA = A o] upekA s}, ol o) H E (460)= o] £ o &
Dilation, RF Ablation 52| A <& 2 & = 7(470)7F A2rE o] A dHT AlaS & 4
NEF gt

A1 2H430), A2 2(440), D A3 4450) T2 VFHF HIA NI A2 E
whe} It 2 FA k] AARRE@70)S W =S s f28 8 2 E 7RI
057888 Ao F(500)7F AFA A 2. =2 148 A §-, S-& A o] 7(500)2] v] 4
ES NEATEFE A5, Lelo] B 228 WA o] e (470) 7}
AANPEE70)S FEE 8ha1, Selold i 420)7F 255}l H°P<400>—
bx g o] o= o] F5HA gt o] = Ao #-(500)l <] 3l X}%Q o] Fof A 4
AL, A=A 7F 23] Aok YA 2 25 H400)S &
Seho| (42009 B H B o]V} AHEEhA] F S % T8 Atk ok & 918
E252400)°] ol =(CT FA 5)3 HEA 2ol BA 5= 71s
Q)
57 (@) (b)i= g Holl thepo] A S & 7 S s vl
ol = o] H E] (480) & H.21T} thr] % ol = o] HE](480)+= E59] Al Aul=470)S
TE& 5 5= - 481, sh- A @8 S B WA 7= s AE(33),
o] F2K35), 18] 3L th7] 5 M= o) HE](480)] A A& 93 X X H-(482)
FEgbato] AR AAR482)= AAu=E@70) W E 2ds e
Zhol =g FHu| & 4= 9t} & (4810l = th] A k= (4700

[}
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[50]

[51]

[52]

[53]

TEoH 5 Tho| = E (WA H A )0l @A E o Aot sk 481)9] el
AAv=470)2] 77 A E o Ah AR uEE70)2 Al =5 7HE 4=l
AAHE(470)E A 2= WA o] & 7hs ek 725 7FxY 1
SH5-(481)2] 7hol = Eolli= A A= (470)S EFA7EA] 7ho] = iz Tho| =
vhzo] F7tE G H]E = ATt o] A, Al o] Al ZHEA To| = vhso] 7H
AR A oL, v & A3 vbe 5ol o] 7ho| = vl & FalA BHAlel] = Eto]
AMES AHT 5 A EE S

T& AEF33)= FY T 7o)z ) H o sH-A 48D 3] AA 7 A
AA8HE470)S 3 Al 5 Tt o] 5 AK35) ol = A uHE(470)S
o FAI717] 91 ET 7} -8] E o] o]52k35)¢l AL E = RE O3S
A ul=470)0) HEste], A ul=470)e 38tE 7% Al 7 Aok(= 7b
Z2).

ol = o) H B (460) = A A H(482)0ll A gy = AT 483)E U] ¥ 33t 4=
AT A TH(483)= X400yl A E Y, ol & 50, = 6 AAE A3
oH(450)l A= ghabe 4= qlu), B of| ol A oHA FH(463) = A A H-(462) =
UAY G771 559 G50 ZHE 288 7748HE 7H e,
o] &1t 7] -(484)°ll 2] &l X A F(482)E 3 M AU 7] &P o 2H,
8h-7d (481l A E A u=470)E 5 7 (@)°ll A 8kl o] e =
A A AL, AAE470)9] ol 5 dASHA st ol s A A 5= Ut B E,
o] 2]k A A ulE(470)] AFA A o] 3= 2H29H400)9] F 2} <l = o] B (460) 2
&2Fe] Z3le o3 o] Fo] A= A% 7, <l = o] H H (460)7}

2 59H400)0l 2178 ¥ AL, 2 59H400)0l o] s A T A A Al o 7} H 1= o &
aicia=

M= o] N E (460) = 5 6 (d)oll A 2} 7o) Al 3%450)°l A TH-(480)E 1A A]
ool A5 A% E = Aok ol wl, Al 3¢ He= <l = o] FH B (460)°]

o) HAE(460) 5 3| HA717] 9§ 5 BE 72 E o] o 8 E5(470)<
Weks 9 Aich) k(& 10 FR)o® 23 ¢ J S g

L8 5 E AE et TAIAIE Y Thol & Al A~ Ele) HoHgu) E STt
o & Agaly] 9% BH O RA, B o dlli= Z59400)l ZHl 2H480)(33 3}

o} 52, A9l d Zhelehy e Hlol A EZAE 8| 7E A X E o 9l

(500) 2B A Aol whe} £efo] | (420), Al $H430), A2 $H440), 2
A3 9F450)0] &2 o] H o] E(620) Y9 3HAH5) Y E o) F5,

Zefo| | 7 (420)7F Hl 0] 22(410) ‘el A &efo]lH ¥ o] CT 42](600) W=

A = o) H B (460) 7} 5= o] & & 5= Ak CT =] (600) W 2 <= o] F ¥ (460)7F
S 7FAY, A3 4450)9] A 2 = o] FHE (460)7F CT 421 (600) HZE o]z
T ATt o] %, A= o] HAE (460)7F AA| Ao ¥, A vlE(470)0] A7 24755
156 ) E wel AE ek A ukE470)0] $H2K5) 3]0l #l o] A]
FJE(LLL2)E FAIH A 547D Aol A8 E As HORE HolFth(®
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[54]

[55]

[56]

[57]

[58]

15f F2). o] 2] gk 7}H 2k480) G- Al o] 7(500) ] v 2= 2] ©](350)])
FAET917; &= 24 FH-2).

FHe) 2k 480) = WA A} & ¢ (615)0) Eo)7FA] R E = s},
AAVFE470)3  H(20; = 15 F2)S 2 BoE 5= e YA A H =
o] nighA s}, I §(byoll A Al E v} o], dl= o] A E
A2 (600)2] HARA 2 AR 9 (615) Hell B0 2 525 QA T
<l = o) = E] (460) 2B A A S (470) G 2E455) 7 EEH o
Ao HE (460)7F FAM A A (615)°) O 7F= FiEg H L3tk A s

N
(@)
>
rr
@
—

o Frby A AR P A wel @ S Ak B oA, 7h ehago)=
o1 2] 460)°l) HAHAT o] B ez el A ¥lek. 7hl ehas0)s) @

M A AN E A skel, Sl ehaso) A A} 9ol Fol 7k A9
o

5 9= mFAE EE310)S A ] 93 Rl ot Al o -(500)+=
20k 400)S Aol 5] 9 A 24310)S £ 5 9a0l] AAH
of| ;| i EH 24(310)> E A 8-S Ao sk &2 %1(313), A A u=470)2
O

AAE AT o, BH 2 AME 1T Uk

nk 2B 24(310)S A A 8h= 7= v E £5310)90 9] 5
A7 uHE470)2] =¥ (Rolling) @ 3] A (Pitching) & 52 3 = = T2
7EA1 AL AT} E9byell A= 679 AT & 3ol 3/ M2 TE FHE
e =5 dA)slo], vp 4B 2E9] 22U ARE NS WS o= &0 e
Ao|th, th& AAJ | Z 9(c)= nh~H &8 oy 439 A A gl
A EHE T Foll AT & AA2sle] 2459 S 9 JRE A W3
T AT 2 x-y HRE o] Fal7] g TR EA)E olE E¥-9H
7]l A E o gk

Aotz Edlo] B 2R S 2R H400)S w2 ol Al sk A X124 dA %),
A= o] HE(460)E = 4 o) Al &= A 1HE(470) AHA| Al o] B A & 1o
T&8HA 2 4 Aok dstel] wheka =, 5 9acll A H vEe} o), Al A7t A A
ol @A E Yol A 253 = k. A A AA A A A A4lo] Y=
Wako 2 np A ZE(310)8 2ESte] AAuEU70)0E A 2 A5-2
71g ol ALk, T of o] Wk o ® V]S ol A, fshE A2 32 o] a1, ZpA| Ao
A A, v AH ZEG10)S A5 2 {92 S| A, & o Wake R
-&ol A, A 8k=(470)9] =% (rolling), B 93 (pitching) & 22 Ao & 5=
ATHE 10 F2).

o] & A A HE(470)0] AU Z(475; & 15f FZ)e) whet A E ¥ 5 vhaA,

N
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[59]

[60]

[61]

[62]

Al=A7F AYHEGIDS 8 vheit Y e Al 28-S HE A7
2Eo] upEA Y BEE 3 H A o] 1 (500)= <= o] 2 E (460)<]
AW EGID I I HAHEB12)0 28 W& o] 9o ThE &2 9] A& = ol
EolA] FEF gt} SHHERI)S W AA1E470)9] 3] 7 (Rotating)
TS AolE 4 AT 10 F2). o] T, FH X (313)E FE A Hlol A
A EGIDS FEY, AU 470)0] AU A @S FaL 5ot
A1 HE470) A #g ol M B 1B E(312)9] FA] T8 5
Adul=470)0] ghAF Aol XA e = Ades T 3

oluf], 43l vl o], AU A70)S A| 2RHS E3FE AL, Al LA TF Al A
7hol E & dlo] A& AH T 5 ATt o] E 98l 2R EE00)S Al =5 A}
Zo) CT =] (600) 28] whA vt} iR, 29H400)0] Al 25 AlS
Akl = G el A Al ALl o &l Al ~E Tho]l =R sho] 222 A H 7}
o] Fo]Z 4= Ut o] 9 = A, A= o] HAE (460)l G2 A A ME(470)0]
oY et d Bl it A A5 B5 ¥ hetar, 2 5:9h400)ol o &l 22 of 2 FH 7HA]
TP ¥ = A% 7hs st

5 102 sl=o] F @60yl 2 A vlE470)S v~ E 24(310)00] < &l
Aoahi= B o] A o & Arstr] 93 B o2 A, Z59H400)9] X2 4ol
H o] F, AAuE470)2] A 2 Ao A A ukE(470)2
= o] HAE (460) 9} A3 $h(450)0l o 3] ZpA| Alof = = it} o] & E01, &= 10a]
AN E vpe} Zol, mpAE £4£310)S AT 2 FH9-2 7] & o] AL}, thE o] ¢
Wk o g Vg oA, AARHE 4702 X5l tEl 37 st &9 (rolling) ¥ 71
L= 10bell A E vle} o), Yol th3l 3] ste] 9] A (pitching)® o+ Aot =
o A M4 ule} o), A= o] HE(460)3= A3 2H450)0] el =7 ¥ A}
4= = AL, ofel whel AHub470)0] ¥ 2 A= 5 Ak E=3
Q

A

~J

A E312)S Eel A d=o] A E 460)°l 2l A u=(470)°] 2] 3}
2% (Yawing)2 5=

S 112 & A el uhE o) sm st A A= Thol = g ol A o &
Ashy] et BH o 2 A, o R GdE AN S FAIA & Tho| = Wi b,
207, 259 A7) (organ)oll A-&E o Qo A7) o] £ Yo & 4§ o]
| A =] = A& ot}

o5 G A TAIX = Thol = (ol 8, A = 7ol = W
RAA, WA, Al Aol F5HTHS210). A= g7d-2 oln] A
254 (600)E A&l &5 H . o v X & 5742](600)2 = CT “4-2(600),
Cone-beam CT(CBCT) “&*], MRI 4 %] &} & o] 58 32} o]u] X
g 542(600)7} o] &2 4= AT CT Aol &8l &5% ), 1k 5ol thgh Al <=2
o 4k(oll: 811,812,813; & 17 #2)2 t] A~ Zd|0](350)0] 2 ). o 7] A
U 2~ & ¥ 0](350)+= S A A<= Al 228 e] H] A& 0] (350) 0] A -, E 7] 9
A=A 8 g d2=Ze8do|3500Y = ATt t=Ed ol d A= g/dellA

ol

ok

-
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[63]

[64]

[65]

[66]

o] &3 (segmentation)H T}, -39
L )y

A
X = AV, Rad s AV, T8 ?—ig, 2t
)=
ELN |
H AleA G2 SAA e Al /ol A B AY Als Al T A A =
o}

o)

Z2 AR ET470)] AU AR (: 475, = 17
E01, 32(5)¢] Wako] AA = a1, A H(4T7),
i F 4317}7”43111 A ul=470)9] E 7 H =0 FE(460)7F
Bl % 51, A 7 Z(path)7F A H 3L A 27 o] o] Fol KM AP A ZE

gl et Al A & o] A HAT AU AR = A A BE470)00] 2§ X5 o)

A3tE 55 e E = o] npgA st A A 2= AFEAL /1B # o] &

g Al AR E B 7EA] o] A A ZW e, AEE dod A
=Ago) AirE ol o8l AHE A = L TA G A o] A28} E o] FA|E =
21o] 7hs sttt Al Al € o] TCP/IP 5= ﬂﬁ A ZREFE o] g3l
/\Eﬂoﬂ}q

— U

N,

o A

=

Al Al 5ol A E AY e s T AL
Z A go] AAE 4 )

T 12 WA 143 A5 A& AA] ubH o] 9] o
WA, A2 ool Bato] A A&7 oAt 51 %]
7, 5o BAl(voxe)d] 33+ Ao g FaH) o F B0, BH G5

=

2 off o > oofg B¢ M o oz
N

>

JE%P}Jm?‘JEr_\‘i_u

%’ (volumetric chest CT images; ©]3} #H G4)E & 53 3, ¥ 70|
o] Ha¥ o gl FH|HH ol & Eo, 3 Gl 3 &) F-5H4
|: &, 2w, o of g o] (airway), Tl G A F)ol, & 7 (el
22 9| 4] & = (adaptive threshold))ol] 2] 8] i &F(segmentation) ¥ T} -5+ 2]
ff:i% .6_/] H‘ﬂ tﬂ—XJ erZU o] Hﬂ]/] 3X}°J Z) 'l— o7 —7‘*%%@ T 2=
4 o] -y H G AL F(axiahE H.olF 7
2RE 3ty ?:i?}, ZHa) W (rib), of| o €l ©] (airway) & ] 3l 5H4]
o] #| v}~ (lung mask), & ¥ v} = (vessel mask), § ¥} =1 (Rib mask),
off o] gJl o] W}~ A (airway mask) & 22 A FH ],

o] 2, #| v} A (lung mask), & ¥ v} A (vessel mask), ¥ 72> 1 (Rib mask),
of o] ¢Jl o] W}~ A (airway mask) &S AFE-3Fo] # 7 A vl 2~¥ 2~ P (distance map
of lung boundary), ¥ ©] 2=¥ 2 P (distance map of rib), | & & t] =¥ =
9 (distance map of pulmonary vessel), ol & €] o] t] 2~¥ 2~ (distance map of
airway) ‘s ©| THE o] Xt}

Hda o2t s o] A AL b GAale e BAlE d o

BEHEH EE BAE7A 9 A BRI Fo ¥ = Y& 29 7 Al 7

1—4/\1:,4/\ uﬂ al 1—4/\1:,4/\ wH m oﬂo.lgﬂol 1—4_/_\‘1:,&_/_\_ u}lﬂlg] /\g/ké kU 743_1,{
=i e = —14 o AA R 7], Zdew FA Z5E A2 Z ofo] ¢o]
ARG e AR HA S R = Y ES 2T 5 U o9 S

o o
1EE
[%

-

ox
ojft
12
:OL_!‘
—{E
_101'
Zi
—H

o et i @ U Mz
BN
o mr |o

A
A
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U2t W58 ALgato] A AR Al m= YA 2o st 2 E
e EW AAZ470)9] 2 A 29 Ay =

[67]

[68]

[69]

[70]

EIRs ﬂi%i W& A5 ZAADEY] 78 & Ailste #A A4
F At AEFF L AYARY AL E ALSHE g oA, Y s f1E
ALg-8h= W o] £l o), Eg(tree) B AHE3H= WP o] At E 4= Qv
HAda B S ARSI 29k vy = d ko] T 3 dako] Mg Y=
HAE7F ALE 5= )

A B2 v A 5o At =R 9 A 8= 3D
gl o) Al 2~ "’ (ray casting)ol] 2|8 t]~H A W AFESAY, H A EQE
Abgste] AL 3605 A A S dlol A" e AAFRE s T
DA T, B Q& A4S AEstr] 98l AFEARel; Al 7F A A (entry
point)2] M (20)E Aol 2 4= Avh®= 12 F2). ol w2l 4] A 2] 2 20)=
A vEE70)9] Aiol ol =4 gl ol A B3]l & Al elstar WA AeE
T Ak A o = 20) 7 B A 3 5FE 7F A A O 9120) Wl A
AHEo® A S AE A 7PAAM AU o B2RE A A 27T
AW, 2 A g el thal] Dt Foll g JEa A d =29 ATt
Ak 5= AT o & o, Ad A9 A A 2300, = 12 ) A A @ D=
HAZE A A HA R Fo]# a1, o] W] el A A A ol
QAR A&ekat A e 7F AAEth B 120 2D NA]| Y whA o)

e}
5,
> ek
e o
m

Al A g o %%L?,x}oloi—rsgazf*?}q o] 7] A
AEFS AR DG Ao TRER ] Wb AR R FACE:
7 Lyﬂﬁﬁﬁw¥““ﬂ°iTE 3E(100)7H4]
1 Abelel A AL,
Lol A 4t A e

g
b
3
o T
o
ot
A
1o

{t oﬁ
i
rir
< 7
-
N
L
N,
ad
Z
>,
to
B or
1 o
r1: 1

X
NS
o

Y
ic)
N

H

% oA, o] 25
= o g q@3ne FAE 5 Ak AU P 9302
712 B J-3E(100)7HA] THH A o] ZHA8h= F(cone) B S ol & 7
= /\Lcﬂojgjﬂo] %%a/ﬂ-o 7].;1/\01 ﬁgx—]ogm:%}o]% eR=4
el ed o o] oFA o fi-(safty margin) 7| 4 3l X1t} b o 5=
(140)°] 1} virtual wall(120; o|: 3| o] 2] 2] th& & 7](organ) ) N F % &
EZEEH A A g0l @ At mhefA A 9(230) Foll A kA
S o] Al A 2= A 715 = Ao] upEkA o), o) ¢ 2ho] oFA o] % 1) ¢
%’ﬁiﬂ AAR A} FHAHE AJFG2357 AAAE 5=
= 213004 AP E AJAZT7AA FAEH o & UrE‘rﬂ%t EHO R A,
Zhajuw o Zha])w ALo] 22 Cone 42l A B 1(235) 3, A el E A )7 24757
3ap1 o 72 A3l E wgo] YERd T A7) 3R Al sk E 4E]] g o(235) 7,

o
il
R
i
xf
o mx
©

rx & 4 g oz ¥ rx g
o N fd oy O oo )y

=)

ujr

=

~J

=

)

>

O

f
E
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[71]

[72]

[73]

[74]

[75]

A A 24755 1= g2 8 F<l(confirm)3H7] 91 8ll, MPR(multiplanar
reconstruction; ©|: axial view, coronal view, sagittal view) -l 2+ & &(235)7},
A A A2 D el A 2475)7F vl #Elo) ¥ o] TAIE = 9dt) o] 9
dol, A5, Add 2 A HA e o, & 57hA] aLe] ¥, MPR
el Al Z1E A A 25wt A vlE470)0] 7] == o] A A (biopsy) &
Qg Azzo] = = gl 7FoF o] & &k Al 2= Fl o] A o] (500) H &=
TAE] QA HF AR AJAZIFTCP/IP £ A4 5N 2282 S
o] g3te] FAA = A ~F o R AFE o] A& Lo HA &4 )

T 15T TAIA S Al 2=8le] 52t A o 5 dvsty] 9§ EUJ_P_EH, A =7
F7dol g5, AAukE70)9] AU A 27 AL E = HAG o A= 5 15a
SATE A3 o], 2 59H400)0] th7] G 2 A" E Tt o) o), Al uhE(470)-2

2 R0yl G2 o] Tt Ale Al E o] AleA /g (Pre-CT) 4 &7 E‘ﬂEIOJ
U] 229 0)(350; 1= 17 ZFZ)ol TAIEH, 324(5)] AA 7 =48E 5 2

200yl Mol Eoj o, H7FA o =2 e ¥ 7 o] (Calibration) ©| —rﬁﬁ%
T Atk 250 S5, 2 2 A LS FUEHE S FH7F H ), 2 59400) 7 CT
2 21(600) gtel] A4 7o) o] Fo X1t
o] 3 A< A A A %4 G FRef-CT)o] BEHT & 15b9]] EA 5 A7} o),
|72l H o] £(620)°l FAH(5)7F ¢ X8} az, Bl o] £(620)°l 2] &l #AK5)7F CT
Z21(600) WHE X194 ¥ a1, CT X1(600)7F 25 ¥ of, $24(5)9] A= /o]

] 5 ¥ o(S230).

A= AT Al Gabol 242 v =& 0)(350)0 TAE 7+ Arhel: =
19 F2). o] %, A=l Fda A= d7dol - Th(S240; o = 19 H 5 20
=0}, Hol&

>~

Fx). ol & 5o, Hlo] E620) AFEAE ©] & 3}04 AMed ddE e 98
At 5, Al 9 27 Y (scale) &2 A H S T

3
Agke] vhH o 2 = A A h(rigid reglstratlon) 2 1) 7 A 7 $H(non-rigid
registration) 2] WH o] &7 ALEE 4= Qi) o] JEH AR 7|HE
7+ 7 3 3+(Mutual information based rigid registration)®l] 2] 8l Al % 443}

Al LA} o alo) A3lET) A e B A R 7 HE ZHA) A ol A 1= 3l o] 1] x| o]) A]
Hl 52k S92 7HA &= B2k 224 93 o2 o|n x| 9] B8 S o=
o] Fo el tf-3E Aoletal 7P E T i, G X o F e W ol
89 4 A5 B A A A 6 Sl oo EA
20 Fx), x}(S) 2 59H400), E CT &21(600)8] #3471 8 FHe ot

Dol 4 GLE] 2 52H400)°] Al O']T(SOO)?'—TH Ao} x5l whel

Aol 271 ¢ ‘] £ 3han, B2K5)9] 1% Aol 4F9] H(entry point) BFR F7FA]
A7 uk=(470)0] ©] & &H(S250). &= 15¢0 EA] A 3} o], Al o) 7-(500) = F-H
HeE Aol 2ol whel, 259H400)0] FAH5) M & o] 5, o] %, 5 15d0]
H A3 o], 239400yl ol 3l = o] HE (460)7F CT %] (600) W =2

.
¢

<
2

b
II:O >~
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[76]

[77]

[78]

[79]

o] %, 15¢ B & 150l A ¥ upe} o] <l = o] A e (460)°l <] 3l
AAnb=E70)0] A AE 24755 vt BEE o & 10004 AW E vel o],
A8z 470)0] 2H9H400) 2 A =o] B 460)ol o3l E¥, 9 A, &

8 ¥ o] AAAE 247500 vhet g ¥k #24(5)9 71472 AF Y A (entry
point) 2 2 H-E lem G =l AAE470)9] £ol XS =E AHEH .

AL-& 2t /«lgx}b o] A& A A 07 Bl AE e E Rl (confirm) F
AT} =, AT o2 ZH400)2] A= o] # B (460)0l R E A A H}L(470)J+
AA BALE A2 el A A Z475) ko] YA E Al o] H(500)7F
o= 5 ah= A % 75 st
AN G Al G kel glo] abo] 7 A ah i, Al g ol A
¥ AP EA15)7E RS Tl Al AR v E o), 22 Ao

H
k-

Y

l‘ﬂ

\

>

H
BT = AT wrEbA, Ao (500)3= o 2§ @ A whE A AR,
Al A @ Ale] wpu wh A Pz A 2Rl R A 4= 9l o) e &
HAsE7] #18 Hl ol =(620)0] =20l T ol Aol ARSE AR, =
ol ol A3z Ao 3-(500)7F 7] L ZAE AbsEar 23400yl XA E W
ERH400)0] 7] LEAE AA LS 3ok 2= Fh.

(3, B O1F AT NS G BN HAY2@5)7h

A A
Hgol b = Ak dE 5o, AT Aled Gl vEbd
A Z(475)F AHEAF Q1E] Jﬂ ol (el vh-2= ) E o] &5te] AT = 3
oju, 474 ¥l AL<‘”7ﬂ';€’a(475)<>ﬂ ol g A% H A 3(475)4 A7k 2
ALtE o] ¥ 2 &2 0] (35000 ZAIE 5= At ol & o, vl =7 0|(350)¢l =
A7 AR A 24758 24 T g v A E 24758 A7g5h=)
Ewd g A B G A7E )7 BAIE ¢ AT o) 5, 2R 9H400) 3
= o) ¥ (460)°l 2l 8 A4 vhE(470)°] 4F 17 2(475)F whet 4 &3]
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