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Purpose&
Contents

<Purpose of Research>
Maximize the efficiency of thyroid cancer screening by active force control of the
ultrasound scanning robot and guarantee the safety of a patient.

<Research Content>

. 1st year: Design and development of a thyroid ultrasound scanning robot system.
JAccumulate the clinical needs about the thyroid ultrasound scanning robot.
)Design and development of a multidimensional ultrasound scanning robot mechanism.
)Development realtime support platform to the ultrasound scanning robot.
JEstablish the performance evaluation index of the ultrasound scanning robot.

1
(1
(2
(3
(4

2. 2nd year: System integration and performance evaluation of the thyroid ultrasound
scanning robot

(1)Development of the ultrasound scanning algorithm reflecting the clinical needs.
(2)Integration of the ultrasound scanning robot and commercial ultrasound scanner .
(3)Active force control algorithm development for the ultrasound scanning robot.
(4)Performance evaluation of the developed force control based ultrasound scanning
robot.

Results

<Quantitative Outcome>

Classification Commi tment/Target” | Commitment rate(%)
SCI paper number 2 200
IF summation 2.052 200

Others

<Qualitative Outcome>

—Design and Development of the ultrasound scanning robot for the thyroid cancer
screening.

-Integration of the ultrasound scanning robot and commercial ultrasound scanner.
-Development of the force control algorithm for the ultrasound scanning robot.
-Development of the analysis method of the ultrasound image and its feedback to the
movement of the ultrasound scanning robot.

-Evaluation of the performance of the ultrasound scanning robot using a thyroid phantom

Expected
Contribution

Suggests the possibility of using the developed ultrasound scanning robot for the
screening of the thyroid cancer. And The developed force/position control algorithm
and ultrasound image analysis algorithm can be applied to the other developed medical
robot. However, this research is only its beginning stage and additional
supplementation of the algorithm and modification of the ultrasound scanning robot is
required for the safety of the patient and the efficiency of the screening of the
thyroid cancer.

Keywor ds

Ul trasound ) Ul trasound Thyroid
Image Analysis Force Control

Scanning Scanning Robot Screening
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6-DOFs

Passive
serial link with
magnet brakes

6-DOFs Active
parallel link
manipulator

Ultrasound

<O 3> L2 ML CHSfolA THES 2R

O Autonomous University of the State of Mexico (HA|Z)
o Z3T AHE 2T master-slave 2 TERMIE 7HLSIYHCt o] 222 4XREE 7HX|o =31 =

Sof 9ix| o Wee SSMoz MBS MAsch Izt N0 Bk slol ekyxel
Gat 50| BEs 2Eel AeiT7I0| HEHHO|0IA MK AFBO| A gkect

e Reference: A. Vilchis-Gonzalez, J.C. Avila-Vilchis, A. Garcia-Torres and J. Bernal. A robot
for ultrasound examinations, Proc. of IV Latin American Congress on Biomedical Engineering,

693-696, 2007
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e Reference: P. Abolmaesumi, S.E. Salcudean, W.-H. Zhu, M.R. Sirouspour and S.P. DiMaio.
Image—guided control of a robot for medical ultrasound, Transaction on Robotics and

Automation, 18, 11-23, 2002
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lower limb arteries, Master's thesis, Ecole de technologie superieure, 2011




O Henry Ford Hospital (o]=)
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e Reference: B.F. Kaczmarek, F. Petros, Q.D. Trinh, N. Mander, R. Chen, M. Menon and C.G.
Rogers. Robotic ultrasound probe for tumor identification in robotic partial nephrectomy:
initial series and outcomes, International Journal of Urology, 20, 172-176, 2012

<8 7> 0|= Henry Ford H oA 7Hetst =25

3. d7=d & H Zuf

O 2t HAMAE MEIH E 4758 g 2 Hats ofsn 2ot
1 IAEE 474 e % 2

(1) HALS B AT 22| QAN 2TAN M

| = S
HER M2 Al dq=(of 2 oA T ArES akelet e Felsilct 1 a2 tf

b
Eooo oo iz g
L=

oo P

m
a




-CIFSE SHALE AZHE = A0ofof it &, 4N =30 dat2 ES5e 47 2 eHAtEe 529 Zolut
SHZE xfo|7F leB2 2Rl x|t AEZ 3T} 0|23t =2o| FHL Zo|E HME 5= Uofof it 2R
of AEZ3 MHA| o[3{st AlEto| =00} SiCt.
-2ERte| =of Zolof wmztA I ZHo| xfo|7t A22=2 o|2Et ZHo| Ao wWekez AZHO| Jhsslof
gk &, J_L|$9—| FAggto 2 AINHE RIAZ|= LA2|F0| 7ie=ojof it
-SMMo2 2ROl fHAfof| hslf AJHHE FE= ©o| ZHEx|ojof ot 28, AMTt EXE AJHHE
FE Mol §2 1.0 ~ 5.0N FEoldl, 2Re| Z+ 2Eo| ZEE MAH Al o|2{§t Al D=0 ZE Q|
E0| 2| ZChoA 2F 5. 0N0[Ae| Blg MEE 4= U =HE=[ofof Fict,
-2 AMoTt AR o2 Bo| AR8shE A E ARBSHoF Stof, &% Adf{el WRA| Cikst ATY
Lef ZeE = s Z80| MAA = oo st
-2XE 230 ATHE ANE AR S4 BEHE H2 AE Sh=d oSt Mol RFIF ZRA
oLt =23u J4EAM 2De|Fo &S oMM QHEIct O3Bz &% 2RO MALL =3I JMEM
LUn2[F L Al 12{=|ofof Siot,
-EROR BAE AME A, EAto| FZof|l UXT| o|ato| MI|AHLL AL EHE A FA| AME B
ol of st22 2R MAAl EXS A2l FolM 2 He| B 5 TS ZEQ| i st2Y =2i0|
89| AlkZ Hsllof gict.
(2) &AM =30 AALE cHAbRE 28 HAHAUE AH 2 HE
UM =20 AALE CHAiRE 28 HEUES A 2 HEfstch HX AT dAkolol @ FALE
2 Melsto] o{3] J7iX| HA HEE T Mo A2 MESIQCH OAWS2 ctS1 2ot
® 2R9| 7|28 Yefo| &
2R 3 €WE AU E AE ofAHLF0| EXst=0, olo| 2[ZFoM JHLUE O U= HHo{HH
&2 mstl 2E fHHYHE2R JHEs}
G %
(4T z,
Xy
,
Xz
z 3
7|24 dJ
LilK 3
g X3Xy LINK 4
yE {End Effacfor]
ZE
Xe >

<713 8> SCARA robot

Anthropomorphic arm with spherical wrist

<% 9> Anthropomorphic robot




olzfst AlE oL Z2 IAH SCARA EF=}
Anthropomorphic EtSZ Lig £ JA=H( O3 8, 9 &=x) 2R YIAHOIAE 1D2{sl0d
Anthropomorphic EIS 2 ZA ST},

@ 2ol & Aric 2R ¢e I ARE A= AXAHE JHYsHof S22 6AREE AAHE
ct.

® 229 & Zol= o InZ it

@ 2| MAEZ2 FHE sl YFo|522 it

olz{st MAA HEE AY sl =S CATIA Vo2 ZRS MASI| 2F2lz|, MESIcE HAftE

=
EX2 o2t Zot. & 6ARTolo{ Zol= 2 0.95m olct, FES2E{TL 67, st=H=2lo|27} 674

End Effector &




T8 109 sa2i0|7t a3 F20| 2o EColH =HiiE 1

o
o
N
o
o
k-1
%0
ful

ZtH 07| &
<O 12> = =20 AME ROl End Effector(B5) HE
O8 129 9ol sa2t0] 22 Z=H(ATI Co Ltd.)FE2o 2 229 Bt z&35t= g2
ZX|sks F2o|ct. & 67 wes s/E3E AXE £+ Act. a2l O Yol =3mk A7
H =22 2 XX|Hr}t e Lol S32to|7} End Effector( 28 Bth) o] 22 M o{st=

ZtM 07| F2olch. 2R2 25 =EE = cidet /x| 2 HEHOE S5t O ds2 4
S5kt




15> Mo{7| &&

<3

k= 38 160l Lt

M=
>SS S

ZotE gItstod

N

10|22

=
=

t

A
=




Raw Image
Support
Band Pass Feature PP
) . Vector
Filter Extraction ]
Machine

¥

Image Rating

<38 17> 21 AA}

010

St d

J8 178 2™ MX Raw ImageE =S4t A7 AWSHH =0 J7|sE AMMH/ER S

AMARS HMA HO{Z7|ol Raw Image?t SO0{7HAl ECt. 0{7|M BandPass FilterE O|-&

Specklings ZEStCt. I2|1 st a7 180 L& A2 0[835t0 FeatureE FZst1 0|3

gt =Z&%=| FeatureE Support Vector Machine(1& 19)2 0|&3t0f O|0|X| & 2&F¢&tct. o|o|

Aot =E3Me2 YA ZHolH Mo Ln2|Fe=e neg B0 ofF fIX|E 0|35t
| X]

I=LLES |
of 2kl o[ofX|7} LA S| Zio| oM CiAl BlAO| LUB[F2 2 L =HSH0] 0|0|X[E CHAl

_10_




RSME

SVM graph

35

30k

25

20

Accuvix V-20
< 20>

x4

ES =R

24 % 32
Initial Maximum RMSE

AMEMO|AM AFZEH Support Vector Machine

?_7|7|(Medison Accuvix) 2|1 HO{7|
202| 7t=20 DVI-USB Interface?|7|
7|0l 2R3} MO -E PC= IEEE 485%

PC

=

=
=
=

DVI-USB Interface 2 EEAI*E

Deh 2R/AH S8 AL




Scanner Position, Force

(3) ~zH2 98t & Mol 7|& 73
ZS0 P4 A7 28t B Mol 7lze I8 217 Zo| THIUCH 65 B/E3 MME 0|5t
25 Lo M= 88 T EW 22 & Hybrid Position/Force Control Algorithme& o|&35t
0 2X EoioAMe &2 dMsHA FXIstHA Z2XE 0lsAIZ £ ULCH
Reference Position, Hybrid
Position-Force ——> RoObOt
Controller
Scanner Scanner Position,
Position, Force | Sensor Force
Gain

Hybrid Position-Force Control Diagram

<& 21> Hybrid Position/Force Control Algorithm

218t Hybrid Position/Force Control Algorithm& O|&35to{ 18 1629 =24l HHS A
S o Zol= a8 222 ot zutskel slo| -15Ne 2 AN |FXi=E= WAE & = UCh
Z Position of Probe
100 T T ! T T !

_. 8o} : : : : 2
E i
| .
= i
S s
= 40r .
S : .
ﬂ" 20_...................;.. ...;..... o

0 100 200 300 400 500 600 700 800

Time

Forcez between Contact

Force Is controlled at -15N

0 T l ] T I | !
z : :
] I 1
g" 10 St
5 | i !
(VIR i 1 } l

.20 I I i I I i i
0 100 200 300 400 500 600 700
Time
<3 22> Hybrid Position/Force Control A& Zn}

800

_12_




ra
ofn

)
oll u

_13_



_14_



4 A}
o

O:

10!

4

S
4

o=E #

H

<12l 29> 33X}

:

T8 24~289| ¢
x| &ofl CH

H A4

5

N
ol

I+
ofn

Bt ACt.

<0

3 o
- ™

I

Lo

20

3 ©
—_ [ep)

I

3/

20

3 N
— <

i

(ep]

20

T —
- <

]

Al

20

3 o
- ™

I

o] R0
T - =l
E R
DR
[e] Te)

ol

5]
Vv

o 4002 B0

_\:15{

29

fMde Sstof 7jaol 7Hs3sho

™~

_15_



o 7[27IM0of *

=

BEX ZE

0l

7o

ofn

wjr

ol
i
T

==

<l

olo
_XI_

o

m]

4
o

Hr
[

il

=)

ol 7127] Hlof

=

EX X2

Al =t

= 25 RRIAH2Z 7[27|MolE HAls

o2t

Ab
(=}

_16_



H

0

4
Hr

Ko
ey

75

75

100

T=E1

1L

J/EIMMe 2

O 2% Mo{7| st

__o.—
m0
K0
mn
H

Ho

He

3

[=)
I}

TA

2
O 4“A

1ol

oF
o

700
J)0

Cjd

7ol
oF

o
ol

EEZ He|

I

oF
oju

ojn "°

Kl aE

Ul

o
7ol

—_

olo

K1 7ol K]

©)

O

k=1

ZEHof

4
70l
oF

SAlof A of

=

=

b 2{ R

o

—_

N
o|o =1

KUl

E}
1
m M
<
< Ko
Xa

< Klo
~ o
_._._._ 7_”_ 0
_ o
™ 20 ol
pL--

1o
ofo ofu
S 1l
om ™
il @m_.
ol Fd 100

o O

ol

I

X of7]

e
r

|

I

(o)

HMzHO 22 Ho

=

[=1]

CHARE 22
AU S MA

K

K
M

~

<]

il
RJwo
[Eil!
oo<|
K<

[<e]

~

<Kl
_MRg
<%0
e
BNl
K0S <

K<

—

[ce]

~

N K TH L

K{o 13
| or

Tl

=
wo| e
h 5|
N
_,AT 70

o
01 &l
Rr Kl
O
ot H
o .
KO 3
R0
A -
_:_I
01 ol
E Y

Wo oo &1 K <I

N K <]

_17_




Of 7| =

IH
o
el

1

b

-
[m]

KIr

ol
Rr
i

Kl

Al = At2|

0F
RO
oll
1
<

o

SHHAM 2R Al

Z2ub A HAL A

—

—

420l A

O:
t

=

1o

1o

ol

il

<l

7ol

=

19| M

AL
—

[
= -

7ts

=
=

AEA 7F

i

[=]
(=]

Py
=

eol o7

|

3

N =AM E =&

o

[

ol T Alzs hgollAel Al

{

5
5
#

Wro
__ot

1ol

0fo

ol
il
&

ol
__An_

oln

AH
ey = |

Toll M ZHEBE Al

ASs5IECH=s Mol 2 2|o|

ol
o3

=)
[ R

212t ol =

°

[ -

o

z 7t

g7l—

Hegs 3A

A
=

Al

=8
KIr
RI

<

oK

<r

B2Mel 722N XN 7|

E|

(=]

[ox

folEg|

O

el

FILFZ2 074 K|

°

%2l 5

2 XtM|CH

220 of

<

ol
il

ol

il

4l
K

oo
4

ol
14
o<

B

ol
B3

110

o
Tl

1
o3
<+

ol

3

A cH

_x_._|

o} 25 e o27(7|2 HE A|AHIE T

=4

LHE{OAM 2|2

1% 22

10
=
s

o

0]

il

HE It

AABO| 25

2 5HAH ==

ol

of
o=

_18_




T = . F H] ]
st=X =2 AR 1 Impact Factor: 1
MAT A SF 1 SS9

7| E} - -

O WeE AlABe] ZX= 7ol 2E &8s5tK 22 d9c A4 Wl MAIE S5t0 I HH
of MEh 7|s32 ZEstE ol BB oYY,
AL — = = A
6. AT MollAM xRt ey s™dE
O Homayoun Seraji, Adaptive Admittance Control: An Approach to Explicit Force Control in Compliant

Motion", 1994 |EEE International Conference on Robotics and Automation , pp 2705-2712, 1994,

O Ganwen Zeng and Ahmad Hemami, "An overview of robot force control", Robotica, vol. 15, pp 473-482, 1997.

O Ganesh. U. L., M. Krishna, S. A. Hariprasad and Sravani Krishna Rau, "Review on Models for Generalized

Predictive Controller", CCSEA 2011, CS & IT 02, pp. 418-424, 2011.
O John J. Craig and Marc H. Raibert, "A Systematic Method of Hybrid Position/Force Control of

a

Manipulator", Computer Software and Application Conference, 1979. Proceedings. COMPSAC 79. The I|EEE

Computer Society's Third International, pp. 446-451, 1979.
O Seven D. Eppinger and Warren P. Seering, "Understanding Bandwidth Limitations in Robot Force Control",
Robotics and Automation. Proceedings. 1987 I|EEE International Conference on, pp 904-909, 1987.

O Takashi Katsuragawa, Kiyoshi loi, Nobuyuki Kubota and Osamu Noro, "AtH& ZZRolMel sto|E2|=/2=z2}0|

AA/AH O] Mg “, dE2E2RSSE|X| Vol.12 No. 6, pp. 893-898, 1994.

O Gregory D. Glosser and Wyatt S. Newman, "The Implementation of a Natural Admittance Controller on
Industrial Manipulator", 1994 |EEE International Conference on Robotics and Automation vol.2,
1209-1215, 1994.

an
PP

O Tsuneo Yoshikawa, "Force Control of Robot Manipulator",Proceedings of the 2000 I|EEE International

Conference on Robotics & Automation, pp. 220-226, 2000.

O S. Arimoto, S. Kawamura and F. Miyazaki, "Bettering Operation of Dynamic Systems by Learning: A New
Control Theory for Servomechanism or Mechatronics Systems", Proceedings of 23rd Conference on Decision

and Control, pp. 1064-1069, 1984.

O Y. Aoki, K. Kaneko, K. Ando and K. Masuda, "A study of scanning the ultrasound probe on the body surface

by Hybrid control for robotic echography", Al 51& AF=H {3, pp. 88-91, 2008.

O Purang Abolmaesumi, Septimiu E. Salcudean, Wen-Hong Zhu, Mohammad Reza Sirouspour and Simon P. Dimaio,
"Image-Guided Control of a Robot for Medical Ultrasound", IEEE Transactions on Robotics and Automation

vol.18 no.1, 2002.

_19_




O Francois Pierrot, Etienne Dombre, Eric Degoulange, Loic Urbain, Pierre Caron, Sylvie Boudet, Jerome

Gariepy and Jean Louis Megnien, "Hippocrate: a safe robot arm for medical applications with force
feedback", Medical Image Analysis vol. 3 no. 3, pp. 285-300, 1999.

O Francois Conti, Jaeheung Park and Oussama Khatib, "Interface Design and Control Strategies for a Robot

Assisted Ultrasonic Examination System", Experimental Robotics, Springer Tracts in Advanced Robotics 79,
pp. 97-113.

O W. H. Zhu, S. E. Salcudean, S. Bachmann and P. Abolmaesumi, "Motion/Force/Image Control of a Diagnostic

Ultrasound Robot", Proceedings of the 2000 IEEE International Conference on Robotics and Automation, pp.
1580~1585, 2000.

O Etienne Dombre, Gilles Duchemin, Philippe Poignet and Francois Pierrot, "Dermarob: A Safe Robot for

Reconstructive Surgery", IEEE Transactions on Robotics and Automation vol. 19 no. 5 pp. 876-884, 2003.

O Yusuke Aoki, Kenta Kaneko, Taro Sakai and Kohji Masuda, "A Study of Scanning the Ultrasound Probe on

Body Surface and Construction of Visual Servo System Based on Echogram", Journal of Robotics and
Mechatronics vol. 22 no. 3, pp. 273 - 279, 2010.

O Keiichiro Ito, Shigeki Sugano, Ryohei Takeuchi, Kyota Nakamura and Hiroyasu Iwata, "Usability and

performance of a wearable tele-echography robot for focused assessment of trauma using sonography"
Medical Engineering & Physics 35, pp. 165 - 71, 2013.

O Shinya Onogi, Toshio Yoshida, Yuki sugano, Takashi Mochizuki and Kohji Masuda, "Robotic Ultrasound

Guidance by B-scan Plane Positioning Control", Procedia CIRP 5(2013) 100-103, 2013.

7. AFoNernA o] tHEA AFAA
== INNEES
N =2 RH|/ S7|Ate
== ) fat _ _ Impact | ==L | (SHSAIAL
We| _ |=eY/Ss5d/|E A3 | S35 _ (Sc1017/21
= 7|zt Factor | /S5185Y | == -
7} =S
/7|Et SEARKD
Vision-based
. . THE
variable impedance
. INTERNATI0
control with
_ . NAL
oscillation
A f JOURNAL OF
observer for
. =R IS (RPN MED | CAL
1 | =& |respiratory motion 1.526 | 2014.12.23 | S AMAL SCI
. =] At ROBOTICS
compensation
. . AND
during robotic
. . COMPUTER
needle insertion:
ASSISTED
a
o SURGERY
preliminary test
Internatio
A Modular
Control Sch el
ontrol Scheme
=2 etM| M1A |Journal of
2 | =2 for 0.526 | 2015.03.26 | = AFAL SCI
E N Advanced
Hyper-redundant
Robotic
Robots
Systems

_20_




b
2l

00 < 1o
3T
N O © o —
ur < I &L 3
& 00 = 2 S
2 5 3 _
—_ e O —
I < — o %2} O _
T U Y g < X 7 = 3 )
< ol Hr or < = O M
— Kio > — r
Kfo Hr < E -
s ol o Hr < S -
= =._._ x_.o H_._ﬂ =< X HA_I L
= M ™ K mr < >
= o S o [0 do i > <
) ¥ < o Kio B m
Hour S = S o~ Kio ur
~ N S < S . o
- o 5 w S o
g 2 « S o S 3 -
g G 2 S = s "
E © | z E 5
= N o
nJu I3 30 _ N
= uo = M 0 or =
B N o % il =0 _ -
Hur w0 O op 0 -
=" = Ho — ol oo M 20
= 'K ol — ol iy o =
= = Tl Mo or ol oo < o B
i = I - g )
0! I_A_I —_— K __o|_ ol Yor o“_o lof —_
T . - 4 == | Ho ol 0 A o
ar - K = K ol —= ol ol
z " - % = = ® ) O g ur
3 - I_A_| H_L.H = _HﬁwH ﬂ -
a® |5 = z " x| E E fir
q = ol = — B3 - K T . Iz
N o1 0 ol — g - K K K = K
i un W 3l z - b =z K Ho &
[ mr o o 30 =l - o
N y =3 Ll an O mm i} .mm X =l
= = K _|F L, ol — Il oW ol X
g0 ﬂngw_oo_EEE_ s o mua _ i ki B
__ D owm = ook A | B o ook R " i it
ujr KO ol B0 < 5 X qr A ey ol i
= 30 o 2[00 ﬂﬁwé+rlwmdl_zgﬁ€ —— -
<l W - <. W ™ F <0 H S gow 0" K % 50 °F 20 oo 319 F K{ KO iof
o W praas m.og_o_ﬁ_on tlop 70 T o B 5% R BT g
4 N ) o iof =R 21 D w L o W o 2z ™ 0 3 5
: 3. Wk = ok | gy WX r X oLe ool ™ 3
TR 1| _E%@Aloﬂﬂuu ﬂwgﬂuummﬁaeovm _Mﬁlw.w%m
AR F - e REHT BSTE O i R =
— ~ ~ ol ol = ® K — W/._ . 9 Ll ° — K <
o] Tol ol ™ 5 <0 ol o0 __ﬁom._r ol 3
4 o Gl o - 30 oo K -9
- jor o - ~ K 2
e} __o_| _|__n|v._ Q -
© ol o Iy
~ ujr
[o0]
S ([e)

- 21 -



[0

ol

of

T

(o}

i}

w, 3z
Ul o KI N
TN
3l =
oF Mo
. ol &d
oF =
ol
K
Ho
zl
ur 4
KF Tl
oll
T <0
= X
Hr
& g
_A -
[ % Es]
™
._m__. -
= B lam
g 0 lmw
4 fir
__o_
Tl

100

9. Z|EMA}

ol
oH
ﬁu_
|

_22_



o | H | = T
& ol | K- Mm ao | ®|T 8| 8 = 1o
: NN :
— © iof
=) oju
oln
i 83
. _ & d
il K = ~
= | ¥ W 7 M o Gy
= A S ol = llo
- K| ™ Ly 0 N R0
o] o -
— IA_I _|I,6 _-._o .
A + N |_m_q|a K ol
..—h.._ & = N ol & o
— = ol o0 B3 2
ol 82 7
I~ Iof ._pm__ K = g _ o T
- | ol S S o 1z <
o EIREN ofl + S| S S iy ~
B0 = o 3l 8| 8 S RS W
< - | TR - 3| = Ol oo
3 B E g i 2 ; '
K < N8 — = | ™~ _T N
_JT Ln._ ol — — oy __A_I &r _._._._
L] ol = W 5 = 0 o T =
Joloe | o =8| S b z K
Kq ~ |9 IV o =l — o K
I N R ? . o T~
el s S |S RIS oF I n
n w ™ol 5 = < =0 [} A
LI 5 I3y < S oll <
+ il « . ol = — B~
o) i 20 9 m._ uﬂ o
= ' s o o3
a3 - | U H N n = Al
ol Koo o ._ﬂ_uq.__ . H K 0 _u% =
0 o o K el ke = LY ol =l K Z
o 1o =N e ¥ S ® In ol & &l
1| o [q\] K b= =
= _ = B KRR
K M|S|m| = o | & o = = © .
- B 2R R R o = S R R ERE
R ol _.._I ol |_vm~ = ~ N IO ~ il ~N O_._._ - ol — o _m__T
bl — =lm| = L A ) N o o [ I M~ K = = KJ
[ S I S L Sl=lw o m m T = o
5l B | =0 0] Tl oo n
K| Z0 | KO : ol 0 5 K
~ °
X ™ ﬂm < H

- 23 -



Al 7| =(200KF o|Lf)

3

Pop SAloll 2R3 7|&9 =50f A7 A2ES

(==}

3

HIS

=

{0 M s RS0t A7 A 222 X

O:
[

=

zgm A ZAF Al

i

o

110
o
ol

o

A

°

U

A
e

~
ol
o<

<+

ﬂm;_
ol

N

<

Mg

=

[—

off o

54

Aol B

A
=

ol UAOTA Al

71 %

9

of §&

H

<M
X0

ol

=
10

&

Il

g

0]

El|
=

<l

top S Afofl o Al

IIF@
==

Xk

4

AH 2
—Ba=

2 dPolME Bl/FARIMOTL TS5 2EA

Tl

Al7{0f

I

ol
Ho

7|7| 2t

0.526¢2lH o

2 shs

Stet=
o
2!

o e

o=
[E——

SCI

2% 9
=2 Impact factor@l X<o| ofple B2

1

Impact factorZ} 1.5260|11 C}

_24_




_x_._u

s m Klo
H = i
Mm ol ™ |0
H M BI m__om <0
- O o)l 7l
I~ 1o oF m
N . = | = 0f0
0 o | W R >
= S =A<
= " 4 < |uo [ | o
T = Wy o |0
= = "% =
m _|._r_ oF El
_ — oo
I o = __A_._
K ol
(<o)
=S| w el el Te) Te) Lo Lo
“\ N~ [ N~ [ [ [ [
\w\A|/ ol © o o o o P
B N« IV IV — — S
© —
w1
_x_._| [0 H_._A
o | |y
KT um_ m | "z
= = <L <) Ko
K n N —_— —_
—, |t | < Nl
oK = — |z
| m N KSR
Tlw || M o) w
N R | oW R 0
K| 2 Ml <] oy |0
0 K m_u.=._ - __b |
= @ | oF m_e
| |}
= - K o |=
N —_ - ~
— [E] ™
5 on | <I |Ko
A __A._ __i

1

-
1o

ok
o

S
110

N

<

ol
i

o

]

i
E

1

ok

100

N
=

<

ol
=

oll

——
1o

A\l

==
1o

i

o

o
i

gl

(@)

od
Kr

7
_KT
ok

100

Toll

M of= Zofo

=

tof 2 oivl

°

[
[

Aol

|
4

L
o

2.

3

E]
__R

o

HHEH O

o

HAE |IAAZI=

s

F27HHE 91

=70 =3I

| 5+04

[e]
-+

7ol
_nn_
™
ol
=
Toll

<
o
@

<0
oll

7ol
ol

ol
=
ol
ol

=
o

o

=] 3=}
|-I=l

[e)

A7l=

_25_




V. 2otd HE

0 SITHYAS| oKy ZESH, AHFI|H A2 ok HEDTE |5t

)

¥ BoMyo] Hasitiy B 4 A

n

f. elmsglxtel 0|7

—

2. A7 Ao HEZ D

_26_




