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ABSTRACT

In this paper, analyzed of UAVs operation altitude and range from the point of view of the data link.
UAVs operation altitude is determined by the specification of the mission equipment and operational
purposes. The link-of-sight analysis of data link equipment before deciding the unmanned aircraft operation
altitude conditions should be considered. If GDT=0m installation then 32dBi antenna apply 13,724 meter is
operation altitude. 44dBi antenna 6,657 meters. Operating altitude perspective, high-gain antenna is
recommended of the long range communication.

7|19 =

A7), Al YA, LI, JFA

’

.M 2 = US B2 JEge wet[2]
wolghg e dolEHdas A 7HAAd olH
FAYFIE dFd JPE FIY £ A=F gawm gydogdar BRAt 94 Aol
MEET Yok JFEE BA SHA FH, ZA),  zrng M= S8t Z BAHLS 71x)
B, Wol, AsHHEY, AFLFF7), A% £ 2 @AW, TR Aol 94 Ado] RE
Mgz, o A G, 73 2o, wekddE, g s A ddgolgdart FoldEs] S8
B, AEAD ol A FA A L FETE 2 s v
=de X3 Yoh[] A olH g aE 8w} AFEAIH
FAFF7 = dFE A="AA wf¢ £& B o ¥x uxd wel B4 7MsdRs A4
F& AR Ak old@ drAuE APAS aay) wre) RARdE) Y Qv G} 8
2 $8AEs ¥AS MY 58 ALER I ams 24l o] shAduelEP e A
£l A golgws 3ty 8= Ay

- 783 -



SIEHEEAISHS| 2013 EAHISEISHETHS

ZhA e elE g a2 BAAYE A ]
$AEY, FARE, QEHY o5 9 83
wE HEAE, =5y &0 o3 ZAETH
AE B2AAGE AGFAGH g gATAE
Zrell ZhAlAd o]l g R gojol gt JHAIE S &
AG7t #e Ao nHIA FAq, 9
S HiMe AT FE EE 173
gt} [3]
o & E0] 300kme] TAIAZAA 1kme] 1=
Al EEEE FAZET 77 Aot g, o
23 E7)E 300kme] Aol FHAA FRI}
AEHA god, o] E7bsstth

HelE# oA 7IAA FRE Ao FER
A7 A&ste AYEAAN Y dEy 54, A%
BN o] X9l o3 AA AT

AFFENAE B 7N Ae] FEEE 1%
< ot} 27 2t

Al o
O > oy 2 1o

2

==

HADT: ((%) _(\/ KX H(;DT))Z)/K

Hypp SR &8 1%

L;os (B AAY K S 7HAS

Hepp : AP SR A A a1

AgE AR e] AR A9 Y 540 9
3 2AHE F7b nko E FHL & 2
o =8 WIS e GEHUE AMEEY 2
FHAEY NEE FASE FA0E AL W
Srh[4] FHoE SAbEE AE E3S A A
o2 fFAE7IHF WE AFE MFA

UAV s rrrope= Hapr+ Hipry

—

= i¥e) o
UA Varrrope: T L%

N

3L
[

9] &8a=

LogE ] 81 E EXAS 32dBi¢} 44dBi¢
sgtEet <HYE ARgsle Hd 5AAE

[
o
=
fo
A
ox
12

N

4H)(GDT)7F 3143 Om 7]
Fo AXEAS wf, 32dBis}t 42dBi QUFEHIUE A}

4 & u stAddelHE I ) g A
4% FRE £ E 1S B4 At

44dBi  dtEEtH Y= 6,657me]  LE oA
32dBi FetEe QtE|lUE 13,724moll A 7FA] A o]
drRgs A AT

DE(m)
25,000

2000 b—m—m———

15,000

10,000

5,000

o

15 30 45 60 75 90 105120 135150165 180 195 210 225 240 255 270 285 300 315 330 345 360375
£4742](km)

M 44dBi H 32dBi

29 1 GDT=0m #1&=&7] &&=

Y] GDT7} si5% 100m 7]Fol A X 5
RS u B Ao, 44dBi dEeete e
6,570me] oA 32dBi  wEtEEl U=
14,422mol| 4] 7hA] A o] BtRES ER1st Tt

L& (m)

25,000

20,000

15,000 ! / =
,///
oo L E5ES £
o=t e Sessas
o 1=
5,000 - == // =
| 22 e

41712l (km)

m 44dBi m 32dBi

24 2 GDT=100m F&&7] &k

-3l GDT7F 34~ 500m 7]1Eo A5

AE W B4 Azjoln, 4dBi detEEetEve
5169me] I =elA 32dBi etEEt <QEu=

13,021me Al 7hAl A o] grE S &13HTh

A%(m)

25000 —— e — i

20,000

15,000

10,000

5,000

15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 360 375

£ 712 (km)

W 44dBi W 32dBi

24 3 GDT=500m F1&&7] &k

- 784 -



A SHEI0 TE RIS 28 1=

0
A
1z

¥[4]S GDT7} 3159 1000m 7156 A X5
R W 24 AIoln, 44dBi IetEEI Y=
4319me] =AM 32dBi e} <tHUE
12171mel A 7kA1do] StE S Flsdn.

A (m)

25,000

20,000

o e

15 30 45 60 75 90 105120135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 360 375

S47H2](km)

m 44dBi m 32dBi

% 4 GDT=1000m 213271

4B hEY 54,

FelLtel5
32dBi 44dBi
GDT AX 1%
GDT=0m 13,724m 6,657m
GDT=100m 14,422m 6,570m
GDT=500m 13,021m 5,169m
GDT=1000m 12,171m 4,319m
w4 23 stehge dHe oSe] Ress
FYH dolHYa AFE A FALF
sgnEE ¥4 dsdd. 949 542 b
W, S o158 A s Aol fege 3
ST

0?4
ot
2
o
R
o L2
i
)
}.4
N

=
5*17%“4@1*1 521 6*371«1 %%
32dBi tE|U9} 44dBi SHEHIUE GDT=0m¥ wj<}
GDT=1000m < +83xe W3l 44dBi ¢
B urt freisiot

deleg = Fuel A EAsan 24T A% ¥
Ad A% AAAE 2 oI5 et f2F
2 selshanh

=G ARBAGE} A5E AFew A7)

HAoka 7P v 300kme] FAIAZ A F-<
3157—7]7]- *& 7153 EE 44dBi SHEIVO] A
4 6,657mo| ™, 32dBi SHEIUE 13,724mo] T},
AEOR FAFFVe 8 5Ho wg 52
Aot & E%— AR ok gt
Z28

A7 dF-FH 7=
3%, T eFAdUiesd Ad Als,
pp.152~158, 2004'd.

[2] ¥ <2, “HstEd ARFAS AT A
1w wg wAFA7I) FRAY”, duTAls
714832 A15A A4Z, pp.424, 2012'd 8Y

[3] T.J.Afullo and P.K.Odedina, "Effective
earth radius factor measurement and modeling
for radio link design in BOTSWANA", South
african institute of electrical engineers Vol.99(30,
pp-77-86, September 2008.

[4] ¥t 13, “AdE tolHAE 7S o] &%
FHEANA dAe mE FAlue] A, Sd=E
283 st =T, ppl79-182, 1999 119,



