E|§-|7||%|E||-Frj.

td|at ZHa|Bejo|Aie] lale} )&

29, HgHgUIgeHY

3]
oY
iu
o
ok

o

-
2

LME

Fhlehs 329 B2 2349 el E(projection)5to]
ofu|A] 2 AT, 7huleke] 37HU279 = B, Z 7]
o} R wale spjete] 2HAY Wz AR AL 2L
7hlel 1159 £S5 Sl :FEch vt AejE ol
(camera calibration)-> =0} %1 74| 2} ¢ R e} ARE-F+= o]
2ot $A4%S 2= 1y ol

Zhol| e} e B ao] A2 3xb Fbat 221 o]u| ] Afo] 9
7151k WA E Aot 7het £ ZdS 5] i
of, 7hale} @S o83t 3AH E= 7|55 sfjAlo] Fagt
2ol HEEA] g = 2} o)t o] &= 59| & fl(localization)
of] Al&-E]+= visual odometryL} visual SLAMO]| $FA] 7} 2}2]
Ze| B o] do] M) E ojof shar, 2520 AN manipulation)
o]yt 217 (grasping) 2+ ofl AH&-%]+= visual servoingof| &= w2k
7HA &2 7hd e} M2l Heo]do] wje] ZgE ojof Firt It
VR/AR ©H27] 9] 7} e} ApA| 574 2} ohofgt A5 A5k
913t w418 (machine vision) 7| <ol &= 72t e Hao]d
< & gk AP AQloltt

2 7]ato A= 7hee) e Belo] H o) Aot 2 V= 5
el sl ARt 7hv| e e Heo] o) o oA thef
gh3-&E5ol AR = 72t £ RdE5S (here] a7tk
ZE|ar ookt Zhl ek A Blold 7SS TE Y ¢ Qe

23E AR 7HAF g 2] ARS-E &= Zhang’s methodof| T3l Lol
11, Zhang’s method 5 &3l 7Hr| e} A Beo| A& AEA o=
op2]7] 913 7hol =ekelS AAR eE Zhv| el A Halo]H 2
T ERAT S8 "ol ¥ 7]sE0] o s] Wol A

ALtk & 7)Ao A= ol it 24l 71 EES Ao Ao nh
2 $03 @ HES g RstuA Btk B 712 B 5A1E50]
7hel el Bo] o 2ot 7|& 555

w2t A Bo] 4 AR & =gol F 4 Qe T 7t
ol=ERjlE A4 7| igith

I 7tH|2t 22| =22jjo]Mel Ha|

1. 7tollet 5o =

7} e} 59 W dl(camera projection model)-S 3%} 7+ AF
9] H(point)y& 22} 7hi| e} oA 2 TP 7= S U
B 2ok weolrh o e 7hA] Adghol A et theFgt 7}
et £ mdlSo] EAfstal, ARt e R [T19 1] o] uj
T A TS Fo YAt WS B Bt 9 vt
|2} 12 (pinhole camera model) & AF-§-ghct. & 7w 2fof| A]
o] 2k & FPE 2 Yo Aub= 24 (focal point)©]
o} hA 0 8 wE vhvetE @S o= (1Y 117} ol o]
u] 2] o] 23 ool glo] Wil Aol FS|A] dh= FH=
FESh AE et RE2 A= Tl = oAl 4
oA et oz =

x=K(RX+1t) =Kx

Qe g0 7 FHE L X = Q=2 A|(world coordinate)
ol EHE 3L A [X, V. Z] o], x & g ZAe
G0 2 sh= 7 H(image plane)ol] FFE 23+ Holth x =

= 2}2}3% (homogeneous coordinate)® [z, v, w] T 9} 7o) &
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camera obscura FAE 7t TG ol ARE = e Ry}F t= 7h 2ke] 9
2o} Ao ubet eebx|7] wjgo] 9% whehu]e(extrinsic
pin:ole " parameter) 2 &2 X T}
— image plane AA Zh ek W&o obd Fl=E S He ek 4, & 24
object o7 merh E AR dlze o)Al A& 2 715k

g EFBEAL ek upebA) Fhvet £ mof A o] 23t

wlzzo] )3k 7]518H] o3& yhed ¥l of of ek,
‘ Samer center = 9| 27| 4=(distortion coefficient)= H = 2] 7]5}8F4 9]
dste melof g oje webuloleh. 2 A=Y 7

image plane

principal axis

3

a2 1, mE et 22 (AN TS Jlu2tn QEENoZ AlRsEts ¥} o] 7hwee] Al 912 W Btol| = BE 2] Qb= gho] 7] uf
Hof 7i|e}e] WY& w}e}u] E(intrinsic parameter) 2 JLE-E T
=7t grEolll= 718kehA] o2 Al =0] P4 =dET
2o Ao o S0 oL W], BT £l 1A
< ANH o7 gtk B2 EA5HA] gh=tt thAl A=e
2] s O 2 ZAKapproximate)gt H &S
ARgECE 7 d B AR E = RS = 9] 718FeHA 92 v
= 3 1 d(polynomial distortion

model)o|t}. ThEHA] o el 7k WAl o] 23] 0 2 HE| 9] A

0

wAEjo], A7) 229 o] vl %] 4Fe] AL (x/w.y/w) 2} o] 4
TreFste] e K.

Zhu| 2} 3 H(camera matrix) K+ %7 72| (focal length)L}
Z=Z(principal point)@} Z-o] i 2ke] Y& o}2}u| E(intrinsic
parameters)S Z&Hsl= 3x3 otk 71 UutslE e =
Ziet FE S XYSF 2844 [, 9/, FH XY #

rd

2] rof tsf
¢, 2k c,, 719 Ha(skewness factor) s 2F Z-2 5711¢] n}zju]
~ z ; ‘ 2p 2yt p, (2 +212°)
E-]—‘:é—o]—g—o]—@] [Ad :(1+k172 +k27’4 +"'){A}+(1+1)37’Z +) l,M 2 .
Y v 2ppzytp, (P +2y)
Jos ¢, AP
K=|0/,c, =z +y)
001
o} Zro] REE T} v} -2 AFso| whe} © 717] 7L oF zro] f=d WAl 93] (24,9,) 5 BAS| hFalom &
ol 371 9] whetu|E E= 17 2] st § & o] 85} Ald G sto] FAJICE bk o= o] A WA g} what
foc, 70 w/2 0| ] k; & WAL I(radial distortion)2 ¥ 351, & HA| 3}
Ki-|0f¢,|, K2=l8€ h{Z} ghetulE p, = A9 S(tangential distortion)S FH3ct Z]
001
L AE 71 WE R e 7t oju| Ao A el A
7o) 7FA 3] 3 7]z 3k g 17 & o] &35}=7
ool e SEREPLE Wik SEnlA VIS SEIETE g e p) el s1stera apmos wasme

= R
A 74 gl K, & Ao w X i 37]9) o]u]| x| o] =4] ~ i ) '
e AU, S FHolwxh 271ef ofn)zle] F4el Hol= A7 @tk FOV = 2 9(field-of-view distortion

UTH= 7HEES v O 2 gt o] 3]t 7k M2 QlEjYlof A] model)& TFEHA) 0 & mElE)s}y] of 29 o] okul Z(fisheye lens)
FARR A2 QLo 2R S RBE WSRO o 3AR WA TS WAl E(angent) TR TASHS E T
A& o]-8-3F 32} E-(structure-from-motion) F-A| of| A ] 2] 4= 2 o) meo|},

g aTH R 2 5 9t HUR ALgHT)

7k 22 AbAf|(camera pose), = 7| 2He] Al 3t 912= 2 2. 7to|2} ZBe]Haol A Ao
A3E UYL Rafpt2 AR om R UA R 7} 2} 74 2] B | o] 4(camera calibration)2- 7} 2ke] o] 5
te GESEACNA EAE 324 A XS ZPEREAC  sletn) g g ghe wgol o & shujet el Helo]He Fol 7]
th3t A x 02 ul9FE Hsk(transformation)o] 11, 7| 2}e]

Wz} 913 s MEke] Y(inverse)2l R oF —RTt=

A dl2= 7|5kt (geometric) = 2|01 =412 (photometric) ==
AH%H:|-

o

T mz

l

30 " Hof 25 A|AEISEK|



2l 2 HAEEE 0|23 7|2t Ze|2ao|Me| of (REXEH = #|
AHEO| H HI WAl /%),

Fhujet e o u] X 58 o] g3to] Fhujet £ B A
Wl et A, Wz o =A%, 123 huete] AAS
AFshs s oltt. Fule} el wajo] o= A Am el 2
o] AbAol| Ba|A vl (marken S o &5, 0|2 Ea 37}
o ROl 3 X, 0] 9102 Ao S 4 9k o2 &
of [ 219} A2RES] 3 WA TAHS Y
olshil Ll A o2 A S0 3314 915
A= Aol A 44 At s 2

=
X
)

A2 o
o
)

Aol A] Fo17] WE 37491 Ho| WE ofvl o] £ o] 1
He He n% 2o il Az HYgo]AL o8t 2|
ubx| Al Fok A 32k " X7 A ofn R o FPH A

W

xehil EAI3 u, 7hee} AejneolMe ofeel 2L
o) o8 Fols B0z B 2 e,
© 1] 2|45 7}of 2ko] o) steo]

g

( 1€ Cyrkeyskegy -+ Ryt

o ol AW 33 HE X (i = 1,-+-,m) 2 2t o] m| Ko
FRAE X =1,n0),G=1,-,m)

o Fojxl 2 7hvet B d

x}=proj(X,.fc,,

sfollet Ao Heolde JlaH o 2 F REoR 74
ek, ATA| front-end)= 0121 33191 FE0] 014l o]u]x
Sofl 25 AES FESH WAl olF Sof Ains
2 bR ALg I A9 AARES BT olm| X Bell 4 A
£RE 0| WAYS A% sHs BAlolth S8 (back-end) =
&% 2AEL ol g5te] hlete] ey sletn e 2 Axks

SAolch B 5w GAE 270 A% B o L
Tk 1) 3 A AR TS A o) 5 Telsh AL

Cy’ "'9R]‘?tj)

fir

22880

= @t = djoqut aesto] digfA gl (ZEu oAl
2 Z|#|(globally optimal)ol 7}7h) W2l st e S A4t
Sh= Aot 2) = WA Al g2 o) g ofl A ol
th=fA el e vt EE 27|k e = skl A elish=
3R £ mdof sgshs el F setvEE A4 24
$H(local optimization)S &3] ¥+ ¥4 o]t}

i

3. 713 dg] A2 E = Zhang's Method

Zhang’s method[1]-2 OpenCV gto]H g ][2]o]] E3H=] o] 31o]
71 de] ARg sl izl | Beo]d ¥ oltt. Zhang’s
method= 1 9]9] 32}9] HEL o] Lsl= o 2 ] wjg]
S 2= AAHETE YRR 0 g who] AE-E ) Zhang’s method

L Bt} (back-end)of| 3 @5l Bp 2o a1, A 43t A1) 7o)
27he] A3 24 0.2 o])A Sict.

A AR AR TP og A= RTe neekA] g AF 7}
Lo tj s closed-form @ = 7hvf| 2} W <] 5 w2} E]
AFohs @A olek s TA|ol A= K= 32k &0l &
ol ek 2206 =08 olgstel Azt £ 2
= 9] & 1 72} 1j(homography) 2 E &= F10]
T3 )y o] zF Qo] 2 3 orthonormal)
The 224& ol8sto] 7i=ke] viefF wkeful 7} closed-

gii

g
)
ot
%

ool o oA &
jabad
o]

A

7 A T o A= A= S w2 g 2 g el oF
Levenberg-Marquardt
SEEEREESCEEEE
e e P wAolth HHste] HGTSE AR of a

(reprojection error) 7} AH&-EI Tl AT of| 2] = o|u| x| of| A A
B WA x! 7} Fo) 732k 0] J X, 2 A7) 2L vt

vje . mehol el g AFgato] olu] o] AT A Afole] HA
712] otk A7 2 2h= 2 Al (pixel) T1 2 2417 2] o] 7] i
of ol & Foll HEH wA Y AT Bl o] AS Fof A Wel R
gtto| g7} Guti; A3 (consistency) A=A & BHE 4= QL
t}. Zhang’s method o] A% = 2] 2] 5}2] H]-&-5kp= A E o
215 a7 sk
Y Y k-
i=1j=1
o} o] TR 4 Q. o] 27k ] g5 visual SLAMO| L}
SEM(structure from motion)o]] o] A&-E]+= bundle adjustment 2}
SAFEHE 3319 9] 912 X7k T E o] Qs o] Qg
bundle adjustment®} z}o] Z o]t}

i

prOj(X,-;f,CI,Cy,"‘,Rj,t]-) [ 2

|
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A ~H =9} Zhang’s method & ©]-&
S st 2 == el
Q&A e ofele} ol Halai,

sto] 7|2t Az =g o]
I A 7hel=akelE

Q) heijz} 7] o] Mo F 2he] oju|x]7t A&

Zhang’s method @] =30l = 2| & 274 o]A}e] o]u]|x | & Q7
ShaL Qlek ey it it B HES AMEShE A
11}4 Ao 7“E]Hi'ﬂ°]*:‘°] 7]"601']:]' Fes] Foi%l

q

B S
A7 v 7?% l %E} J%‘E}l FET AL U w0
U2 & &55h= A2 W2 AZH o] agth 3l dol
o}, ojuff ARS8 4= Q1= A E7F | H o] o] vy XA
-2 A5 o Al FH(root mean square; ©]

st AN Atz
5t RMS) e o] B2l AT o] golch & 7|t o]
o] 2] 9] A5 EH = RMS ol8)7F 34 4] =i o o]
S W olu A& A o]de] & P 2= itk OpenCV e
7halet el Bgo]d o= RMS o9 gk gow
Higletnz o] 5 Jarshd ok B A 324 e FIA]
7 AEE Ao A sl & 4= Qi

e =

Q) AR =g Fhujet Atolo] X|H(ZtESt Hal): ofF
Al MebstL 70| £271?

Z0% AL 2872 243 22 A} v
AR Eof o5 A7|= A4 F(vanishing pomt)c’i‘ﬂ
FErHs Holtk mebA AR Esk 24 Yol Azt
FE 2 HoAR|=F Qo= AR 2] A7 =E of
LR 71 ge] ik Ao Fth AYThn AAREES YR 7]
Folt= A9 AMehTO] A HEA A2wEo] TAY 2
g2l A7) wlzoll F=&fstofof gk, i Ekel A AR = Ao
o] Ael= ALREVF B oju|A]of] HAX|EE F= Flo]
Fou, A2BETL A BN 46 T E RAH
Bl R},

Q) 7H2t7t L EXEHAX(auto—focus) 7]5°] HAAXYL
2] gAY & YL
AP o2 AFE AYEOR AR HEhe A=
A 7 etelth 12y oy AnPEE = CCTVE] 7|
gtel o] FRol A A HotA H= 7hlEES tiRE =
ol FAlols LEZ7| L0 BR Fostofof Fith L B
AR Qs 7hd 2t AR Bao]d Gal o] 23] A 2ot A 78t

reE Ao 1 ekt “o“ﬁolt} 7}‘31]‘“4 *éZéOH M LEXANE
AL = A= A AARE TRA] 2 Fpoll= Zhlet
Az| B o]l dAoA o & & ¢ Utk ALEEE &
Pt olvAEE FF 7l wet FEska, -2 ofv|A
Soll tisf ztzt Ae|BeoldS 4=aygtch. whof & Ao
et dojxl AL Aoz gtk e Bl
7150l AA = BH Y = A

lll. |2 7|2} Za|=2y0|M 7|& S5

Zhret AejEold o] Sa4d¥ a4 wiZel 200019
Yk ¥ %] Zhang’s method o]Z-of| &= TH& 317} o] X 31 Qi)
2 7] aLof| A= o el ol Al 71A] 1t Wl wheh R 7HA]
2Fs] 2]Fekaraf g

NeEL 2

1. Marker& A}£3}A] 9I= Self-Calibration

wre 7o} 2] efol 4 71 0] 334 A XS 4
7) 18] Al B B0t e mhAE AHgRICE et o] o 2
ofl 42t CCTV 7hletof o] A0 e Gahe 2ofsiy] I

78571 AL, e[ Ulof| A thehg- ofm] x| o} o] A A K =
gt A B o]d 71 39 e} whhA Xﬂ—/liEﬂ'Q—%
7 & 0]-838}A] ok Al -7 2] 2 o] o] M(self-calibration) =
2 E-742] 5 g o] M(auto-calibration) 7]&-50] Hro] A7 utE

of gtk
kgt of] 5 sh= gt A o] Aol 23z 71 o] vt e
& A 2K E A ARESH= A o|th Huetal [3]2 YA 0] 35
A Gl A 572 vie 5 €l-& 0]-8-510] Zhang’s method 2}
FrARR 7 6] Zhe|ef A e B o] A& AMg-sl it A=
785 T g 'H o] EL2 Zhang’s method 2} -f-AFSH H T

2

—l,J

3 25 23 (orthogonal )3}
G o Ao A = FHT A2
7hd 2} gtefu) el S 4= oA 7 Hoh Kosecka®}l Zhang]
4 2ARE o) §3te] Fvletel R shetule S 245

— —J—E =

il
e
-,
st
e
B>

>
)

l

32" mof-BR-AlAHSSR|



718 Akstert. AekE we] Ae(front-end)ol A
Hough transform & 2 A 8-& 535111, o] & A ®ake] Hayst
HE 5 O0R Wro] 3749] 2488 dith FeH (back-e
nd)ol A 3700] 244 (v, v;,v,) o] 71 A HE7L A A

2

[R=R=S
vK'K 'v=vK K 'v,=vK K 'v,= 0
oF 22 37)9] Alokx S ogato] u x| FjFshe 7}
w2t P K-S A& 4= Qe FAFSHA Nakano[S]= A ol7} &
>akar 2 Ao =221 274 o]4Fe] ARES o]gato] 7huet
= 7e] 8 o] st FeHA|(back-end) 7]H-S Flkatach A1
o] Zo] 7\]‘3401] T 3AH $1AE AR Hohs Aol

dol 7Hsste. Aol Bkl fAket 2
2 UEhthzt), Nakano©] W2 b9 &

F| o= "l 71 o]8-5to] Yt Gl A 7het e
3] = | Ad4t=] 21 At} Lopez et
al.[6]>- CNN U EQ|ZE o]-&3tof 23 A 2] 12} Ho”‘]’ﬂ”‘ﬂ]
key, kep TLE] A1 7hv| 0] A s(tilt) 2F = (roll) 3] 2=
4] (regression) W] E = A = 25T 54 4]
Aol 27] 2 W 3Kresize)F CNN & o]u] 2| o] H5ls}A] 71|
o} W o) 5 ot B & A = 7 o 5kaL ARSIt Aol
S Aol A= SEM H| o | Al & = R -2 WAL A 4= /oy
It oy AFO] O] AHRIAI 7L 2 Hlvhe e vl
Zhe| et o] v 2| & & ARE-SHA] gi= zero-shot 72| H o
A 7% Qlet SA] ofolt]ol= FhHfof] Amlo g2 Jtof
7l oot Alopzt HHE o]g-sto] ZhH|ete] JatS BA|
oL v 2 A o} WAte S ghetnl B S Alishs Aotk
Zhalete] 2 AHESHA] LAITE A= gfTo] & ofetl=
SH ol A= 5% ol o] #f et AyE vhEof W

W

-0,

" Wlm
L
o

) %

I

2. Point& Ar23HA] %= Calibration

Zhang’s method 9} B2 $-<5 A752 324 H} o] 59] &
& ol 850k it o] obd Alofu At e vhE 713}
844 245 ol 43 rhve A2 Haol 4 W E A E ek
Chung et al.[8]-2 F=4](principal line)o] 2= 7ig & ©]-8-3}o
Zhang’s method &) THA & W 915l HH-S A oksich 3 (7=
Zhang’s method @] = 71X @& S &2 1) o] & xﬂ/\i olu|z] &

03] Aol Yo7t B 4= Qs L o]n| 4 2 WAL A
7814 Satthe ”431%%§éﬂﬂeﬂﬂ&1ﬂﬂﬂ

12! 3, Chung et al [8]0|A] M[Ctst= F

22880

M(principal line) /5 (11; 2 olo|x|

"M, [, = 01312 BH, p; 2 FH(principal point)S LIEFH).

£
o,
e
o,

Fa Z=A(principal line)-2 [
ﬂﬂ%%@ﬂ%@@mmmmm%ﬁﬂﬂEHﬂﬂﬂﬁ
A1 % (vanishing point) 2 X| L} A1 0.2 & 9

L= v 0 3219] 37 ) AALZES g Eld) o]\ %]
Bl A Aol 2] T 5712 1] (homography) S 5}
e FEe dase o&ste] FA
(principal 1ine)4 FAAE EETATE o] oY FAES o8
3to] 27} o]A4te] =4 Eo) k W2 SL5}1e] 7 (principal
pointy& F-2H. of 2] JAPOA £ M A2 ) B e
EXéWﬂAmﬂqz wapel el ol 9 Em e )

5 51 8)slo] 277 2o} o) % mhetule) & 1 4= Sl

H@mmmmmgiﬂﬂa o] 4 T ol 2] AF8-5} 5.
3le 4] oke ol | A& whekal 4 9L, F o) 287 5o}
2 sjetolelo] B glo] w2 E] to] 2827} 14
2] = Abslo)| = &85}7] -2l slt).

71 9]of| Zhang et al.[9]> A|AHE2] AR o] obd Al
(line segment)- ©]-&-3f| 2] Heo] S 4=F7teh A
P]E TR HH 99 AES o] &St=tl, HdA|(front-end)

o A= AE Qo] FE2] w4 1} HH A1 E](normal vector)E 0]

£35F & W 78 9] (homography)®] =%|(tracking)2 ZI8Y3tct.
oAk A= 131 419 A2l o] S B 4
CEEECE U P L DR EER I ER s

i oo
L ofd
i)
2
[
rr
f P~

O

1 e

3. befsl AA HIo[E|E 122{gt Multi—Sensor Calibration

Fhlebs s ALgE ] sl X, there A ST} 5
7 Ag817] Btk & Sof e ekt CCTV 7)o
2} Y= gael 2ol £ A ool etE EAlo) ALEal]
% ek E RGB to]E] 9o Zlol(depth) o]} Qs

|
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(thermal) B0 €1 2S5k shele gl ALgSH] % Bk
E choeh 94, So] ZRE ol A8 HopolAls 7]
2}e} 517 LiDAR, Radar, IMU, GPS 5-2] Al A& s A5}
= o] Utk ot thofst AlA glolHE §gate] A lst
71 SlaA] 71 7ol A 7 A Bl AR AA
Q1 9129} Wk ok Aolch, 7k AlA o] Ao AAIE U3
lofof AlA HolB & §&dto] AR wff AllA HolE o] A

A A5 arefste] AlA Hlole g BAE 4= 7] 2ol
chepet LA E2] AT A2 A §1 9k e ol 3y
2 HE] AlA] ZH2] B g o] H(multi-sensor calibration)©]2}al F
£t E AlA7F *éxl% A Q) AN R = 7h ko] 95
setulelo] sigetnm olF )it 22 He o) H(etrinsic
calibration)©] gl F.= 7IE =

941 e] AT 9l OpenCVI212] 735 Tl 7okl
Aejagoldyat Aeee 7hveke] Aol dutE A
sk Qlch.

ETHZo 7F:= Kalibr[10]+= thf gt AlA 5= A= 2ol A
st b Qe greldl oloh Bl bk At ok
o) AloFz A 3o] Ao g shvlleh vl = 920 o uhe}
u g 2|2 o] o] 753ttt Kalibrs A& 7hv2h 2
H5F 71| 2H(omni-directional camera)S E$F & 429 714
o 59 BY A, chab | RE A FOV S F RS
wgetol 3359 A= o2 wAL QY] E BY-A
| (rolling shutter) 7} 2}& $]gt ghetv| g & 2o+ 7]
=tk E 25 Fopol A AdE whE 25 ool wol A
G5 IMU AllAfof] gt BB eo]do] 7setd], 72t
IMUZE 2] B8 o] 3t ko) IMU 22 o] 48 4
EEILE

Z1 o]l TU Delftof A th= D] Al A Be|o]d oM 11]
=tk 9] 7hH|2ke} LiDAR, Radar A S 54 of e 20|
A 7Fs sttt o) 742 2 v 59012 ROS 7] ko2 24 v
o] Al Aol A BFZ 5] 2= H| o B L rosbag T B 2 57] 8} o]
7128 60| E|% o] §510] kA (front-end)o] A3k 2 Al
A dlofElofl sigsh= HE7(detector)2} 57| (back-end) o]
skoh setule 2xsl mEe F4Eo otk

V. g8

0jo
ng

£ 7|30 A= st Aol de] Yeloh 714 B
Aps| gl sh|e} el ol Ao i o] 2o s} &
o B o] o] 3hel ThoFah ofn) S Zhs 7ol 2} et e 5

& At gre 7hol et Ae] B o] & Fhuie} o melo] s

2] E] 2 2745} 314 o|t}. Zhang’s method= 7} 2} 2 g 2.
glojdef 7H d e AFS-E= R O & closed-form FE|E =

7] stetulE & sk, v Y A3 Fol St A=Y
FQ e dopditk. £ 7|atofA=

Zhang’s method & AH&-8HH &3] 21A| 5= o] q7of| T3l 7to] =
¢l& Sfoteith ek A Beol S T Hadn Sa
oz Qe o 8] W A7} o] A= A o] aL, A 7HA] 3
Hol| A 222 AL5S At R gkt Zhang’s method 2} &2 v
AEAFESIA| Y= 7IHE, E S AFE A =7 HES A

e 25t %ﬂﬂ%ﬂ]&%qwﬂmﬁ—qvva

NIN;

2 7 e REAR 9 A ATl
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