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ABSTRACT

In this paper, we investigate a frequency
assignment problem from graph theory for military
communications. We propose an algorithm based on
the graph coloring theory and confirm that we utilize
0.77 times lower number of frequencies. We also
propose a hybrid algorithm that facilitates a trade-off

between the range and the spectrum utilization gain.

I.M E

A7 A A AAZe] ek B Alshe
A EABE thre] g EAle] £-857] ool
Fole Aol ¥Eai) wma AAgke R Agg X
5p7) wel) ool Fos sk Ake] 4
ek wehd olefd e thre] ]
So] A 7H1S IsteE TS v sl A, bl
ol BaG ATHe BHAL FA ANE TS
oD 918 gneigol aslek 7l Aol
A A 718 200 clEe s, 94
o S As . B

=

ol e o8 Aol 7}
A RO A ok A RS
et olw) Fais Abg W9 Felks Ealrh A
F\m2 o)% nskelr] 913 W dwmelEs 427]
N el e Babde sk 7S Ak,

1. 2A &9l

Fobe A 918 AT P F oz oleg
A A2 whlo] ago|r)l! o]g 28] WA 2
HzE Ak, 1 F 2= o]Re AT o F

sk A% Al dhal gelai,

2.1 Jei= 74

Fols AAe] BRF wAgule] B4 P=E
o] Tx| 2 Aojeta, 7 eae] o2 gz vl
2l efe] mafelR AelRick |2 2k Ak
Z7)(X) & ZHAEe] 41 A-) An|e] A1
A (7) S o83 ok 4 ()3 3ol A=k

X=P+G—PL(f,d)—L—T. [6))

R e st AR FA|(912374101) 2] Aldem = st
¢ First Author: School of Integrated Technology, Yonsei University, harpeng7675@yonsei.ac.kr, 233]<]1

o

Corresponding Author : The 2nd R&D Institute-1, Agency for Defense Development, 7hwisung7 @add.re.kr, 3]

*  School of Integrated Technology, Yonsei University, cbchae@yonsei.ac.kr, 3]

*%* OPENSNS, shpark@opensns.co.kr

*#* The 2nd R&D Institute-1, Agency for Defense Development, mjhham@add.re.kr, % 3]d
=3 D KICS2015-07-215, Received July 9, 2015; Revised August 13, 2015; Accepted August 13, 2015

1719



The Journal of Korean Institute of Communications and Information Sciences ’15-09 Vol.40 No.09

A (DA P $4l A3, e Al o
Hu} o]5, L& AR £A8 o3t} PL-E ALg-E
= el Ak el ulE AR EAelw ITU
P.525004] A2S ulEc) PLS 7] B39 £Algh
3 F7H 3] Al Alele] Azl(d)et 7H =
o] Fa(fHell dFE wheth

T4 ()ellM A5 = 7k 7Hdeke] oxxl 2 7

§ SATIEE olAste] Ml AR 7
7+ ke E3EHWE(NFD:  Net  Filter
Discrimination) &< Fypp(z) S ARSSl] 78 5=

ek o] o 1] g ol s E= 2Rle] A
T o)A LTHE w, = iollA jRE] TSR ¢
I} jellA] imo] NS e, T 2 F ARSI
T4 ()9} 7o) AxkEch 047W wu7 g 7}
FA 2 AoJgich wAje] 71A17E 09l A4S BAlElE

FAEA =

BT

ﬁ

w;; :FMD(maX(Oﬁ,;j, ej,;)) 2

22 Fu= XY =2H|
FIE Al flsd, Tk
P {fufpref o & Bk G2 7
WA AT f o2 E Sy 3 of
A" AT ek =3 T A 3 O
gefgict. Ful AR O eze] 32 A
Vi ek AjE FE ks ol ol ot
T )& REA =S 2 FelE 3 OF
Ao Fule A Al ARt
w;; < 1CG) — C()I. 3)

L‘]f

N
rﬂ
4yl F[(‘ N
O

o oo

X d
N

L
L.

. Mt ¢malE

Zals A)A dE|ZS Fuls A RIukS. 1|9
A E A= AT Ay & Ex T
ke F FEo® vk

=
X

g
3:
)
o

TR 9] £A1F Ashs Aol A" 7129 e
= RS okwelge] el vk el 7t
Tz)9} QA% mAE] A 2) B 7 e &

J@

B 2 3he e AR BAE - 3)%
]l Zgelle #H4 M5 25 AR #54] 9]
TIE AT dells 4 Q)= ISk FH T
ShRE AlEiRie o, Fuke A AH-EE ST
71 slall old7px| o] iAol 71k el ARSI
TR T Ha Foles AlEdh

1720

ol

=

3.1 AE 7| g
=
- H

of

1. o= A3

) w, ko] OXet 2 ok olg o Aol

2) 11 Zx]o)| 19 A4S Agkc)

3 ki BAGE k) tolal BmASe] AshslA
so A T R wWme] s Addshd, Wl

FEEE A5 A4 Hee Q’é}% A3t

S

2
N

O
>N

N
fl

AR¥ehz AA 78F dare]sd 1= Ao A
S WA mAE £ Mol FaE wiA gl A )
Hb kre]FellA] HA] 415 A Q18 ©E 4
3} 7Yo] TAlol] MEE Aoty dwelE 13} 2
HE 7] AL iAshd FAEe AARE v
S={A} AR} L)} 2 w3 od 2
Ao WMol = 2o FIlE wAEl= Aely 3
C,: S—>RE Aot} F aF Alele] 7 24
o] Algk i AulellA] FAle] 7Fssl 7t 10| 1%
U] E913t FulrE AlgsldE 74 glo] E4le] 7}
ol weba] 7 AR Afele] Hu FAlTuls o)A
ST AT Al 7R 5 W, SX SR E
P (4)9*1r Zro] Aot} 7 & 2] A5kl 7}
FA WE AR, 4 (9)F AT Tk
2] Al AAFE 4 Qlrk

iﬁrﬂd
— dl\

m

4 o e

il

UASEAREN))

w.{zp{ph =la({rp-a({rpl

:maXuE{R},@E{PJ}(wu,U) (4)

PN E Pl S35k BA 50 3502 i
= ZJH A81e] ghe el ¢ ({P)) e we
Pl S3hs Bx)53) Pl oo 2—11% 7¥e] 2H
o] HAgl W,({B} AP} "F ARE Folokt
ot o ({P) e Hr Folrw A4d 1 % R
o AR S el sl A ()= ARSste] ol &
*SF T FAsgen =29y AdH=

PN e AATE ok e PAlS 143
*%‘za‘ 7RE aelE 71E 1S el o] AR

k= Fukee] T ©Eehe ol5& 7HAAL Stk

K
L]
o

3.2 sfolE2|= <
AA 7HE daelEE AREE Tkl i E
D}wﬁF o155 7V45’J]“J, /‘F%ﬂ% Falpe] A A




45 Aol o5 m3lo| rlssfof gt} slojHE=
Gre]Ee AR 7k due]Eel AMEE E el
Az Z ele)o] ol thal] (d < ¢) 1H3E] dWH7lA|
o] Ao Aefjzl TR MA 7|uF dae]EE o]

3 FoRE WA F, de BATS B Gl

& o3l Fsg sl Whajelel o714 de)
Fol Hobgel] ujz} WslE FolEw ARasE Fo)

roo g

o] M Eoludth webA W 2218 v
= Hde] ditell Hal sjolrel = duelEs TR
omx] Wel Age A7 AAES HdE

7= = z2ke-

41 Mg 2

B Fox= 78 13 %] 100km X 100km =
718] A&l F 64712] T o] HA= ] le FFo]
w, 7b A2 1~4712] )7L mix| =)k F 25070¢]
27} glom, 2k Al vk Aol 43 ok s}
vhe] Aol s FAlsle] 250700 B4l ==
(N=250)2 A3t 839 Ho #2]& 20kma,
T4 b A 0.1kme] 9o FAF ek

Ao AEAIM 7= -70dBme]w 2 A=
30dBm2] HH& ARl 041 glelvhle HiekA
< 7AW Hd o]5-8 30dBielc) ZF A= Zixte]
A el gt HA-e] weko g okt wieks A
A g} AR A 4 4 3dBmE =
6dBmeltt. 7 94 A4S 15MHzS] 9 E-& 7}
A ATk 2 HaAR 0f = 150kHz = 7R
t} Fa 29S¢k 5000~5615MHz & A3k}
% 4000712 7F5st ST AR

Tkt

42 MsH|w

de]Ee] e Aol vt F AR
T2 N (ay), HH(R), e =Fdhed] 48
= A& SAE ] vkt o 7)Ao ot
I AAHE-Eo] =2 ZoZ e 4 glon, Fuls
o] W= AR FarEe] ST T A9kt
I F 5] Aol = ALk

E =ellA] Akl A 7uE dare]Es) el
BHelo dwE|Ee] Aes 1R 28 duE|E
vlaste] & 1ol Z1AEkk Al daElE BT s
EZshed AEE AR 12 R 719 2jo)r}
ik A3 7Rk dwe]Ed B8 dae]SE up]
TE 0.6 AFEe 2 =2 AN-ES 4S5 9l

2 1. A RE 2 w3 g4 BEEA ()
Fig. 1. Topology of the devices and the links
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Table 1. Performance comparison

ay R MHz) | t (5)
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