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(57) Abstract: A routing system for selecting an access
node by using geographic information, according to the

( )AA present invention, comprises: a geographic information

[Fig. 6]

saving unit for saving geographic information correspond-
ing to geographic information IDs, which are assigned to

g4 98 4% |~-s410 each access node; a measurement unit for measuring a pos-

sible packet transmission distance of each of the access

l nodes on the basis of the geographic information; and a

7 B% ee A7 A% node selection unit for selecting, as the next transmission
b Aw) #7) —8420 node, the access node located at the shortest distance, from

among a plurality of access nodes within the possible
packet transmission distance, wherein the node selection
unit selects, as the next transmission node, the access node
located on a packet path having no obstacles and at the
shortest distance, from among the plurality of access nodes
within the possible packet transmission distance, when
obstacles are present between the access node at the
shortest distance and the packet path.
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DD... Finish

$410 ... Save geographic information

S420 ... Measure possible packet transmission distance of each
access node

S430 ... Is obstacle present on packet path?

$440 ... Consider interference cost

$450 ... Consider distance cost

S460 ... Select access node



WO 2014/104453 A1 W] 000V 0000 00 0 0 T

@) AAT (Ex9 TAZ 9 &, /e BE TFY 8 AAT (2= BA7 glE o te s BRE T/

= dale W3 E 93199): AE, AG, AL, AM, AO, A dale HEE 9 3}o]): ARIPO (BW, GH, GM,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, ZM, ZW), 2} A o} (AM, AZ, BY, KG, KZ, RU, TJ,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, TM), % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, SM, TR), OAPI (BF, B, CF, CG, CL, CM, GA, GN, GQ,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, GW, ML, MR, NE, SN, TD, TG).

RU, RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, 27
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, :

ZA, ZM, ZW. —  TAZALE A A (Z2F A 21 F(3))
Eodwe ufE2 Agld ARG o] &3] HE w g HEste gheE ANadgd 7 Hé wovyg Rold Xy HE
ofoltel tfg5 & Aeld A7t A A el AR AR, 7] Aeld R 7 xe 47 7 HE == b
70 Ag 71 AYE A EAE E AV 7 Ad 7k A el 289 5549 HE w2 S Hd A 9
A e =25 08 Ad wEE Adsis w2 AgRE 23519 Ay o AER= ) JAd Agldd 923
Hé woote] i35 A2 Aleldl] AHeoEo] X A, 7] M AF 7l A Hel T8 B4 HE = &
Ao Eo] g A AR YASHA A Ao X3 HE =8E e Ad w8 Adg



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

WO 2014/104453 PCT/KR2012/011839

9o BH: A ARG o) §3] P& =S A
e A2E L PE mE Y

71 & ok

w2 A YA ARE o] &3t & wnE At gh ' Al 2"
A& w8 iy o gk Aotk
W 7l=

A2 A AHE o] &3 SF-H S FIH A AR E o] ST nH EEF A
ZINke] e} -8 o] A okE A 5= Qi) Tl Fof gl 7 mEES A4l
AR AR E o] &3, ZF wEES GPS v U2 Y E 9] 91X AH] 25 53
A5l e A A AR E FH S5} 5, 9 x| A 0|29 JHE SAlALe] 57l
Sk A = Aot

A, YA 7Nk -8 ZREZE a9 AU S Yoto] YA AR} olE
AR & AL-&slr), o]of t)3f), LAR(Location Aided Routing), DREAM(The Distence

Routing Effect Algorithm for Mobility), GLS(The Grid Location Service)”7} 3} .7,
o5& §)7] 7Nk 98 TR E oA\t 247} h 0.2 4 s A
0w, N2 b A 28 A 3
LARS 2|1 k98 TR Es F s FE 04 02 A9 o
A&oto]l £ o E84 02 FE HHS k=t 40 3o
= A g7l Aal o] YA BRE EFHAI7] AL Q)
DREAMZ X2 IE|H FE Z2EH F] A, BE =25 Y EH A9
Folahe 1B s 9% Ans Eaeha vk olul, 912 Aue] A
Tl =EE 1k A "ol & 3 ]an}ﬁ;dgr/}
GLS+ ¢} EREFo] ofd YA A Ap|2 A GLSOIA 9] BE
1E }ﬂ AR QRE AT o}—— ool AW E 7FA A A

} LARY} DREAM- .57 3 2] 9 (flooding) 2 & 3lo] 2}-9-8
of tl4t X ol == Y] E -9 = (large scale ad-hoc network)®l| =
,GLST= LR of tiof & 2nfed o] =5 U] E9f H ol A
HE%Eﬁﬂﬂﬁv%]@Eé%ﬂ%%Hfﬁﬂ7}% , ©]
= 3= } A @t} 523k LARZ DREAM-> $] %] 4 1.9]
2 AMBIL, GLSE Fel9 S AR a4 2in)
°%7X4 o thafe] aref e ar O‘]@Oﬂﬁﬁoﬂ%
qF GPS 4171 8] Agkshof o gAY Abol] whet 2
AA AR E o] thF AE =25 A H E$Mﬂ

A

WEY Y ShA L RS AL S e

—10
Xl

K
[ri
rlr

o,
I
m{m

g P 2
mr

2
il
i
1=
_OL i)
X o IJJ o

o
_O‘L
A

IO

2
v
=
rE

%0, 8
o

f

= Q
=
(/J
[.,

o 2 W
> I oo o
B ot
iy ofm
oxl
lm

ol
-

fi{kd
k)
oSL

roly
)
-0,
pors mlm

il
m e r

o fo @ T lo o
' o

it
rl

ot &

P S A

[0 ¥ i

=
[
N
o X
o = 2

o H g1 W
= ¥ o [d
o
o E
e
o,
o
‘?{_ll

°



=
—=

PCT/KR2012/011839

Fo] B2 lE] 7] o]

==

2714 2

=

T

RERE!

-
.

3] -Z 1 A2012-0042089

5

=
=

gt e 2F =m0l A lol A S STE o]

7N

o
S

ar

&

3] & 1 A2010-0034324

e

5

N
4

)

I
@4

]

FA

=TI NE
7l=2 A

bol 54
@

3l

°©

A o] At

o] o} #ed
&

2

]_
)-

)y

WO 2014/104453
A

[10]
[11]

it

4r

T

mK

)
—~
fiie)
il
7A

i

H
4r

e

fiie)

ajo

A 32

3
~
fiie)
il
7A

i

H
4r

e

fiie)

it

SEEE R

.

-

o A2 4 AH ofojtiol o5

o 3

v}

1.
J EUC

] 4
1

g

Z}

2

o=

Al

A

7V A el

I~
K53

Gl

7] =7

Ak

mK

-

el
i
%

fiie)
jfeel

i
eg

o

=

=

)

4r

T

o 4

bl 9

v
=3

#1#] el

=
[

7F

b A Aol 9%

°©

915

=

H
4r

T

fiie)

A e 3 Hd el HAR A

A9
ol

o
byl o

i
Sl

-

#1#] el

[¢)

T

SEEREEREE R

S AR



PCT/KR2012/011839

WO 2014/104453

o

o, 7] A A el HA

S

!

3
—_—

fiie)

o

% w=rmote] 97 A2 Afo]ol] Aoj o] 9] %

1% el

A Aol $1A

mK

g

[17]
[18]

it

o

=
I
g\l

o

H
o
G

)

fiie)

fiie)

it

o

=

biz 3 wigel A o] A ] F7t B

4

T:
~

—

S 4a =

[20]

o9 AAE 9

.mo
il

)-

b A% 5

7451 47} ol s

4%
e

B

ﬂuﬂo

o

g o] 7HA] gl

-
=

3
T

Mo, ey

A
=

)5 5 3ko] fAt

4 %

s

I

I

ool

W o
T
o
RNICE
SR A
—
N ol
= TR
~ B
iy
W i
=
o %O
G
Erl Ef
iy
o
T L
o

O
w N
M o=
i i
G|
ol of
KO KO
= T

) @A s ]

-
.

3}

U 2 A A Aol A RS = A ] Bof ~(

n=h
=

4r

T

o

I

1E13:(130)

- A

A (120) 2

=
=

A2 A AR A gH-(110),

o
T

(100)

%=+ FPGA(Field Programmable Gate Array) 5=+= ASIC(Application Specific



WO 2014/104453 PCT/KR2012/011839
4

Integrated Circuit) 9} Z& st= o] T4 QA4S onjshy, AA o] ATE5S
e,
(28] g Xk EA
ol Z} ﬁl/ﬂ Q
A s 2
29  weba,

£P>
m
o

2
|d

i

g

2

tH
ol

_O‘L

[

0
2

2

S

o,

du =

ox rir
(4 I
vi)
o,
2
B
32
ol
2
ol
2
&Y
=
%2
H

FUN~

=:

b‘-“
-
oijg_%

u\ﬂ ko [o
(g F
Hu it
> NE
2w
gy
> W
[
o

B

oX, o
it by
et

&

m
lo

-

(1 ox

o o
I«
il
M
=
Ky

o [
ke
of
ok
i)

>

H
2

m
i

I
©
o
R=
mm

o of

o
e
=)
o,
[
—_\Tt"z
-9
)
=
-9
4
=
-9
>

-
N

ol
N =
oX,
o
b
lly
r O
=
>
2
)
~
Anj

%,
rlo
4
1o,
-
oX,

[30] T

Ay rlo

o
ya b

i

Hl ok

o

e 1

Au)

i off
r %o

ﬂ%%fﬂﬂﬂ?@
A5 (110), =78 5-(120) 2

e = x5} 747}
ﬂm—A?H5ﬂ$Tl
}@Hﬂoﬂhhmﬂwbﬂ
°‘.1&ﬂﬁbﬁ%uﬁw1 #ﬂgﬁﬂ
© 2 AW o, WA o] o] 3
= Zh A S wEnp) Foly XA A
Ay, olu), A2 A A1 AGR (11007 U S
o] A Qo) 71 zste] (A AW ofot)E A4
A A1 AR 1100 vlske] 44 o= A s

= A

501]

K

[31] ﬂﬂ@@

[
it
—z
c =
|F'%]
e

P
i

o

)

N
N
N
N
=
o mk
i)
F

%0,
i

o %r
>
oot
r\r i
flo oby
it

3
o

me
%“
0, ¥
rir
i _4
g
%r E
PH
e
i

I3 T

N

o o
il

ot MR o
2@ gk

R e B O
AT T

ol
-0

[32]

D
AL
X
o,
=
22 R
N
—z
i =
i o>

o

X2,
o
N
AL

s}

> oy 102
b ooX
o
1o,

SR K2
ii do Fr {1 oo
4y i S

Y
N

A& AL ofol v 7t Ao} glon, 7t & ek
A A H ofelrfol 7]z sfo] AJe] A A1
ol9} B A A 1= w7 G R ALolo] o

[33]

-

ooy
L
U R A

NN

oX &
I Lo
2L ox
X 1 &
N =y s

do 2 N
= W
— N
e
==
i
o,

e <L

o
ol

o

£

A

W
—z
mlm
ol
Kol
~
]
:‘?é
>~
B
(s}
rkn
_\1

[34]

il TEI“

-
o
¥ o ox

T oy I
[-'\l
e
lo
Sty
o
:
i
1o
g
Sp-2)
o
o g
1o
=
-y o
o ol
-
BN
i
2
=
g

7wy oot
S
i)
i)
o
A
)
o,
=
ol
4
BN

o
-

w Mo nd
off &
D
f-
i
=2
)
ok
o
I
H
T
as
g 1o

f
oL
o
>
re
i
2
K=}
=)
H
N,
gr,
o
P
“©
>
2

;

Bl ooX 2 o %9
o HooX HT |0
_O‘L

ot e

4y o 0o

184 A Hel 7123 & A
120)0l] t&to] & 28 Fxslo] Avshd ot
&7 AdE =AR =

=X FHFE %
o]-&3}aL, X ¢ 4 H 1= o] &a}A| Fgh) o =

N

30
A
ol
s
N
Y

[35]

i
o
—z
A B

of\ 1
KO
o I
r o= -
) >
b

N
'
Ho
:’ r
o
=
2
mlo

B\
o
ok
v
o
-111

—_

[36]
[37]

T_u
ofy 1
ot
Ruigya:)
go ©



WO 2014/104453 PCT/KR2012/011839

[38]

[39]

[40]

[41]

[42]

5

A& =20DdA o A5 =28 A2 7
&3S W, Al 2 54 =2203)0 34
F210)0 MY E Al 2 HE =2203)9] 7 HE 7 HA 2 S48
e, XA JRE o] 88 A9 Al 2 A =12(203)9] W= al}_% ]
AABFL ormw A 2 4% m=203)0l E3E SAHH(120)= ol &2
Ao ) HH WA 7hs AelE 43 HE 7t ol A4 Bl g
(2200052 S G}, o] oF Zo], SAF-(120)= A g 4 A Kol 7] =3k 7
A& 7bs A E S48 e Ao BE, T A =5 A A Gl Eo

9 A 2=
h

=12 (203) 7 A1 E gL 5
F787(120)= 93 <] Eﬂ%ﬂ
Al

o

UA] 1S #EE, w2 AR 130)= H 7 dE 7k g el ek
o] A vt F A Al % Aot A& w2 E Ug Ad wER
Akt ojuf, == AEE130)= HY Aol YA ¢ 5] mxehe 77
A2 Afolol] Aol o] H g A5, A A& b A el E3E 559
A&t F FollEo] gl 77 4 2o ﬁ 10}““1 Hek Aol A8 5 &
FEE VS AE 2R AEET =B AR (130)0] thsle] & 3 FEs
Avgebd o g2k

232 97 AE 7 A8 E elste] S m 22 A skeE S BAE
Eolt,

A 1345 =230 23 == AEE130)= SAF (12007 54 ¢ 97
A& 7hs A el 71zt v HE =2 A8 skA dot o,
:"‘?Xé—“r(lzm L 20| A A gk npe) o), A v 4] HHF a1E3hA] S 5
7 A s A E UF 9 v FEGl10) 8 R S8 A8 A RS
TS Ao Tt ok AA E ] (320002 A gk, wfh ek A,
A1 7S ==G0D 23 == A8 (130)= A8 4 AEE 1d A B
A5, A8 "y FiE310)7F A A ks Aol B2, o] W] W
Z5h B AlE v T Hd A fAE S =Rl A 2 S
=E(303)E U AE w2 AEEA "o

vhuk Bk of] W 2} 98 Al 2= (100)00 A 3= A 2] A A H o 7] &8k 9
A 7hs A E St 2, Gl Fol ok JgFo = Qs A4 52
(32002 A A& 7Fs A E 588k, o] M ol 23 B0 HE
R T HE A HAAEE HE BRI A3 HE R EG)E e AE =ER
AB kA gt o] of o], XY A AR E o] &3] b AFE HE wEF
AEsE A9, du S Aoy RS g9 E 5= 9l wlFlo] GAFH o
L gEo] FolA A He a4 S o] vt

Al = 18 A2k, =5 A 130)= A ==k Hu 7ol A5
T A& A& wmrolo] 37l 2ol oljEo] HA§ 45, Al & L
] vl go]l AT HE AHE wEE AYe, ok, = A EE(130)= 37
7 2 Afolol] Aol o] At =A| of FE A A AR AR (110)0)] A€



PCT/KR2012/011839

WO 2014/104453

A2 A nlol

il

FA At whebA, vle] A

)

s

&

1 1] & 71A]

A
H

ate] A nlg

i By

7]

she] 97 A= A7)

=

e A~ 1
S AHS =

4l

s

“o

biz el Aol Ael w4 S} FelE A

4

T:
~

—

5 4a 2

[44]

71 )

[45]

4a 2 T 4pol] EA]H nle} o] A A 5714

I 4aol] AT wke} gho] A7)k 5ot
FEl = vekd 5 sl

o
T

WA, 71 )8
u] go] 7}

[46]

71 el 1l

=
T

-
.

=
<z
o
E.ﬂl
o
= 5
No o
1__/IH
ﬂwﬂw
G
o
NIy
Gy
T X
B
‘Al,ura
B
w%
~ o
M o=
o) O
o))
T o
O~
T No
%j
o]
E%
=
=

17 A7 A= & 4o} o] A7k

o
s =
K

s
L
e

AT, T
2 Z713

W o
ﬁl ﬂuﬂo
gyl

T T

B i
AR

o ol
— =)

KN
o o

)

fiie)

it

b - Aol A o] 4] 8 ST G

5

mK

X 5a

[48]

5= 5bof] TEA]H nke} 7ol A A

)

[50]

FH = YEhd 5= o

-
.

u] go] 7}

A7

kA

4

A= 5 5a9h 7ol

T:
~

7
Nlo

A= I a9t o]

H



PCT/KR2012/011839

WO 2014/104453

)

fiie)

A2

.

E‘IL

[e)

[€)

sho] A4 40 ofo|r) &

npr} ol g 2] 2] 2 A H ofo|t] ] o

grol 7]

1.
J EUC

s
=

5 5b9)F o] 1+

3|
H

.

-

T

3kth(S410). o) w), %] ¢

A
A A

71 73 = Abo] el ol & o]

=

T

0

plo

I

o ufj, A =]

[54]

TH(S420). 3

A
=

tH(S430). o] W, 7l 7 = Afo]ol] ol Zo] EA

o

e
&

Al

t}(S450, S460). HHH, 7

fiie)

Cids A A R

t}(S450, S460).
g o], glo] g -2,

[¢)

T

SR ES St

S

ol Fol A= Z7}

[¢)

T

B o <]
i A = A SE A A B A A S B

3T

= 7 e w57}

A
[
&

T

A=

uf] %

[¢)

g, FFE W)
o}, 7FE] A% o)

A% mE ool 37 A Ae 7k wol
o A B 7

& Aol

ok E oW

1
B o
Gt 0
0 M
o I
o 2]
o MY N
o e
iy
o
=
=
\mwo
gmo

=
[

A= AgH o AFE H57)



PCT/KR2012/011839

WO 2014/104453

3
i

gt

1= 2

Z

e, elel o] An A v

S+

3L
fou

fiie)

i

foFat g}, o & &0,

ISl

3

H O o]

TR el ov] R Re] el T

%3

e ol A, &

A}
H

)

3
T

A=l

f] 4} = o] of

ISl



PCT/KR2012/011839

4T

101 A,

|

i+ 1

WO 2014/104453
)

er

3|

[

T2 W A 5 0 o i

N wﬂ T ™ ME; mm e W

X %ﬂ Nlo W) zrw o X TS i WrL iy X L]W
L o T o R° 5% T4 w2 B
X w ] ) < w,ﬁ oF ml W =n O x mwu 4w g W %.o
olo w o ~ = gn3 O 1) = I ﬁ T o o olo X
= o5 gy ¥ Lagw Trw My - Fg o ow FTOX
= 4 T ® Xxw e No SHIcey v 0F
T4 T SR KR o N oo TT ST
G A FoIwx Iy Fg ~nPxzxwze M
o pe A o s ST oo N o K W T oo A
oo R B CO IO I o % B LT dLwmmE
R x B - Iy 0 =o & M= N g Em R
TR g A P e R * o % L NI - I S
™m X 7 Y i dmﬂ@;ﬂo ,dﬁqei é.ui ﬂﬁqﬁoiﬁﬂwéﬂwﬂﬂ g
Koo o T e T Ty ORI RmR R %
m RN g P I B - S el BN g o BN
TrRmwod REN Uy Mg KP® TMTgms AT =
tmsa Py TRl Ay R om pTE RO G gt
TR PDNES T TN TAAT L AN gt T R PRy AT wm T B
TR epaid Ixd WPy e TN ®F Doy g s p
Wl om0 oo TR op T godnay o w R oo of XN ot mmﬂmbﬁoﬁuiﬂlc#ﬂoﬂﬂ
T RTE gl e N gDl sThEgos ] PRFTY TR g s 4T ®m
=R B wa AT mBT g AR T pme ATy R ANws T =T X
N TR TFT RN N~ mME TR KERNA N o %o
NROTDRTLOORODRHTERDDRRTLDFHDEDLNST XN R

|
|
|

@\ o <
7o 7o 7o
n n n
e e e



PCT/KR2012/011839

10

WO 2014/104453

o

g ar X I b
T e A X W o B A 4 X
T X = n T = T ,  ®
45 § 4Tz & 35 43Rz o 3
oo =0 b By T w T
R L = e owowo 2
X o o A = W g e T ﬂﬂ,wu
am K Tgd T X oom R T R
A=y £} élﬂ%mmu o o )| ?Eﬂwﬂh mwﬂl_ﬁﬂ
A g Tew %8y A gD N e
B 4o ol ™ gy A o B o o owo ww W
o T W) s R Arme B Wy T N UL T
Mg A Bed & "y Mg dZ oy
TE 4 Tew 0w wWgd Todal e
Ty T OTs® X OFLT Tpgwy HWUK
KT ow By W Tey T BEE
=N 4 RETRY FTedgd TARE T BT
o dr oF wo Joosx H o 5 B oo dr o gr oF = X0 W 0
— — - .

WNT FTegNFhIT g AL NTET R K
msm WrxpTzEgagamglmm™nN d®F g
R TgEPagal v¥r g Tr T o EgE
_aﬁﬁmﬂﬂn%ﬂﬁﬂﬂﬁﬂiﬂﬂoﬁd;%ﬂﬁmﬂ%ﬁoﬂnﬂEWu
WP T M m® el mD 5 5™ s N AN
TR HERNTRNT Y Ty T T RRE T AT
MRTH PP TN RN HTRTRRF LR

= <

o o

In In

el el

[i
[i



WO 2014/104453 PCT/KR2012/011839

1/4
[Fig. 1]
110 120 130
A 2_4, AR i
]?%Lgf S T A e
100
[Fig. 2]

210




WO 2014/104453

[Fig. 3]

2/4

305

[Fig. 4a]

A

Az

of

A

PCT/KR2012/011839



WO 2014/104453

[Fig. 4b]
o] &
A
[Fig. 5a]
a4
AR
o1&

oL
X
oAl
1

3/4

o5
A
o8
AR

PCT/KR2012/011839



PCT/KR2012/011839

WO 2014/104453

4/4

[Fig. 5b]

<o

<o

U
J_/mO
P
N

[Fig. 6]

o o
— ~N
<t <t
1 1
Ao
LIO J_:AIL
: ‘ﬂlnlﬁ _z;l
o o)
> AIECN
X A o
i A~
N

o o
) ©
< <t
o (%)
™ =
™ =
o ul
=3 H
iy 4r
BN Ko




INTERNATIONAL SEARCH REPORT ntemational application No.

PCT/KR2012/011839

A, CLASSIFICATION OF SUBJECT MATTER
HO4L 12/721(2013.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Mintmum documentation scarched {classification system followed by classification symbols}

HO4L 12/721; HO4B 7/24; GO1S 11/02; GO1S 1/02; HO4W 88/16; HO4W 40/26; HO4L 12/28

Documentation searched other than minimum documentation to the exient that such documents are included i the ficlds searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

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

eKOMPASS (KIPO internal) & Keywords: geography, position, information, ID, node, route, select, minimum distance

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KIM, Yeon et al., "Optimization for Geocast based Multicast Routing in MANET", 2011 1-6

Journal of Korean Institute of Information Scientists and Engineers vol. 38, no. 1(D),
KOREA INFORMATION SCIENCE SOCIETY, 30 June 2011, pp. 238-240
See abstract; pages 239-240.

Y KR 10-2012-0034433 A (TONGMYONG UNIVERSITY INDUSTRIAL-ACADEMIC 1-6
COOPERATION FOUNDATION) 12 April 2012
See claims 1-2; paragraphs [18]-[19], [38]-[50]; and figures 1-6.

A KR 10-0936246 B1 (KOREA ELECTRONICS TECHNOLOGY INSTITUTE) 12 January 1-6
2010
See claims 1-7; claims [19]-[20], [23]-[33]; and figures 1-2.

A KR 10-2010-0103246 A (KOREA UNIVERSITY RESEARCH AND BUSINESS 1-6
FOUNDATION) 27 September 2010
See claims 1-6; paragraphs [28]-[36]; and figures 1-3.

A KR 10-2010-0073744 A (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH 1-6
INSTITUTE) 01 July 2010
See claim 1, 4-5; paragraphs [40]-[56]; and figures 1-2.

D Further documents are listed in the continuation of Box C. See patent family annex.

Special categories of cited documents:

“T7 later document published siter the inters

tional filing date ov priority

“A"  document defining the general state of the art which is not considered date and not in conthict with the applic 1 but cited wo understand
0 be of particular relevance the principle or theory underlying the invention

“E"  earlier appication or patent but published on or after the international  «“X”  document of particular relevance; the ciaimed invention cannot be
filing date id { or cannot be considered to involve an inventive
“L7  document which may throw doubts on priovity claim{s) or which is step when the document is taken alone
[¢ to establish the publication date of another citation or other oy

. P docur of particular r¢ nce; the claimed invention ¢4
special reason (35 specified) ' P . 2 .
) ’ ) o considered to mvolve an inventi
“0F  document referring o an oral disclosure, use, exhibition or other combined with one or wore other such
means being obvim :

R VAU ichad 1o fe e terrational £ ate hut Later tha - 3 -
P doe ument peblished prior to the international filing date butlater than  «g  qscument member of the same patent family
the priortty date claimed -

Date of the actual completion of the international search Date of mailing of the international search report
03 JULY 2013 (03.07.2013) 03 JULY 2013 (03.07.2013)

d mailing address of the [SA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Daejeorn, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

No. 82-42-472-7140 Telephone Ne.

Facsimile

Form PCT/ISA/210 (second sheet} (July 2009)



INTERNATIONAL SEARCH REPORT

Informati I ) International application No.
nformation on patent family members

PCT/KR2012/011839

Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2012-0034433 A 12.04.2012 NONE
KR 10-0936246 B1 12.01.2010 NONE
KR 10-2010-0103246 A 27.09.2010 US 2012-0057581 A1 08.03.2012

WO 2010-104267 A2 16.09.2010
KR 10-2010-0073744 A 01.07.2010 KR 10-1085017 B1 20.12.2011

Form PCT/ISA/210 (patent family annex) (fuly 2009}



PCT/KR2012/011839

TAZHAHE

| 7|7 IPC
| 7141 IPC

ol
ol
o A Aol (NI B9)

]

A
[e]

B

3 &£F/aAPC))

E
=

tl o] Bf ] o] (e o] Ef #] 0]

He 712 B /S A

5]

s

A 2 A B3 A
Fol &

=13
=

ZAHE BoF

HOAL 12/721; HO4B 7/24; GO1S 11/02; GO1S 1/02; HO4W 88/16; HOAW 40/26; HO4L 12/28

HO04L 12/721(2013.01)i

= A ZA ] o]

A.

=3
O o
o ph T b
| TR o
=5 il
me © © © © © N Mﬂ wp T —~
o uE ik o uE uR I A arﬂm e
. o ; ol
< % 0| oW .
- = -
w < o|lo = e =
by w | B 5 aw .
o o g o
M o TR =
" w Ho ) skl )
' = By B % ~
& i ﬂuW by WX
& | e Bl B L P
ey iyl i 1) R g o oD
; ! i ] ;0 4r (=
E._ XL o RUAT ﬂﬂLf ﬂﬂ.,.mﬂE._ ja—
T [ G TR hEE o N ol Wl._ ‘OJV.E NS
= = &d LT AR e S
] am m w W %M Fll M o 0
e Mer ©2 Te® g [f° s
g il o w“m ar B Tpy o B T X
™ N Ewm = Gekt %E e T |z e 5
= oL e} ; ; wEr Y ®esd o om | Q
2 x Mﬂ SN MoS 7| Tom BT B@R @ |z S «
o i Wmu M.ﬂu e S = X ey WTTE O WNgol b = B ol
g I ke i D= D~ 3 3 5 5 E M..m ,,,.ﬂmM s
O e HJ = - = S & $rooF 8= <~ N
: (g e Sp @ 8 oM Ty L s o
Gl 5 | ~= DH SH oM R B T
o T R T S T o0 oo
. N R B g et o MM bl ™ ! ol
T HlsEs Bo oo BN ogw © w Tdo B
63 Tlehe B8 &8 Eo w oow o B Mo s
WSy e T3 OFE o Wodr B 2 g
- —~ - N
% = |[xE" By Fg M ™ . e = -
B e T NG o)
bl = HF o NS A oo . = & Ho= it
fut T oy A G SO = 4 il —~ X ! AR
= ElnE" = . 5.. ®3 = O S £
. D|TES TE ¥E TE KT % 2 4% os ®
< WP SN el S AR g B oo e o g
—~ ol=g8e T T 2T IZS% oy Tom By o g e
= ol fKReg =% —® =w = e M oW —_ XK
o= - XA N wr = ) s AR = ™
) B oo ;oS 5D ol o« =3 o Ltﬂm o 3 =@
< =g = = 3 N ~ o HIE My B S
= = S - B s R = I R I R 5 leur o ~ .
< TEESY BW oW I 5 Tl w I 2k ) TS -
R T~ pA = S s | %Eﬁ o ol . =
Pt Ty e Lo I A4l i RS- ¥ o o =
- lmﬂﬂo = el = = - == |T ™ M oaﬁ z Tl S o
= s o H®m ST 3T 87 87 S|® b oFH T o o=y oy, N
TR.. Lw L Lw L — | = 3 AT o o | il
5 mErd Sh S S S S i s B owm £ 2|8 1
B 03 NMRR ER ER HR R %T g T e =l g |E o
e (e Tle ™ ap 0 2 5 |¥ 5
a [ Nl e T ®Y T @ [T ] o]
= | | = = o ﬁ& wﬁ <l A £
B H | e - - - - _H_ do MWF o oRB o [ X = K]
° [9l= R &

12 PCTASAR10 (7 H A §-71) (20091 79)



TAZANE

T A Z AR 3 A
tfg 55 e T3 AR PCT/KR2012/011839
ZEAFR ILA] ol A - [ -
321]% ;‘;%%Oﬂ 9 TN y-eE5siEd e
KR 10-2012-0034433 A 2012.04.12 A=
KR 10-0936246 Bl 2010.01.12 e
KR 10-2010-0103246 A 2010.09.27 US 2012-0057581 Al 2012.03.08
WO 2010-104267 A2 2010.09.16
KR 10-2010-0073744 A 2010.07.01 KR 10-1095017 B1 2011.12.20

2321 PCT/ISA/210 ()2 E5] 2 718-7]) (20091 74)




	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 - description
	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

