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Abstract

Free-space optical communication technology enables the high-speed data transmission and excellent anti-jamming

security. We conduct research on satellite-to-ground free-space optical communication links for high-speed

transmission of large-capacity surveillance and reconnaissance data. Since the satellite continues to move along its

orbit while the optical signal is transmitted between the satellite and the ground, the pointing angle of the beam

from the ground terminal needs to be corrected by Point Ahead Angle(PAA) so that the transmitted light reaches

the expected location of the satellite. In this paper, we present the algorithm for PAA estimation and control.

Key Words : Point Ahead Angle(Z2 92} #|&7Z}), Ray Tracing(?341 37), Free-Space Optical Communication( A
F7F 33540, Newton-Gauss Method(F77E-71-9-22 WHEH)

* Corresponding author, E-mail: tachyunyoon@add.re.kr
Copyright (©) The Korea Institute of Military Science and Technology

051 @D F2 bzhs 7 o] A a1 s 48
3] AgFsly] wjitol]l Al 3zt o3k Aol ofef 9
=2 HoMge] grEth @ Eg o] e 5L o
U 288 o 92 A8 ARZ 28] 7FEsit
@ AT FEAL F2800-1,700 nm I H$<]

AEEEE A5 S @ RF B

g mgh S Geld Fhstelok s 3=

S TALLE 7|4 8k8] 2] A277 A3E(20249 6Y) /329



ol W5 dolee] dgd % Aol e a7t

Fela Qomw FEE Fuy A9l sud o

ol meth A6

o 7} W 7o) YA %

S 2HEe] B s
Z

oleld AfEIE BEAo = AHER A8 A
Sl A4, B, 94, F4 5 OeE Z9E A
o] B4l WAZ FASH Slste] A AT
7 A8 Folu.

B, =7 el ST AAH ow AaE A
S R AR oo S Hth
nE, A, EWO}, % 52l S AAT ol

ofE= AT OIE(SAR) B HAREE, A
A 58 o] &3] At o|ArdE 711\]x071¢}g
A] J/]. _A}\—] E/\] }\]/\Eﬂ ?- _?,]‘
011:} x%;LH/HJJr E/\]Hx

l

:\gml

g

fo TE W of
3, MO mlo
o do A §
O
_>L -
rir
) 0_9,
ox
1 o?.i
R
42
m,&
flo
;:‘. oL
ofo }u

)
eI
)
i
kn
2
o
v
_>|~I_‘
o
ol
=
o of
offt
r,

=
o
N
M4
o,
fo °
U
o
-
g
-
Ho

fo U o 0 ox fff
L ] fe
o rlo

ot

=

—o

=N

2

2

%9,

9

(el

4 d

)

o

N

1t & Ib o
o
Ry
o\

oL, Ol'm
> do
9 ) %
N
T o
< 3
e =%
o
e oy
o, r_}i
-
rx
o
ol
>
z T g
> do rlu

AL
N
o L
ofi of>
:‘E 2]

oft
o T
o Z
o ri mo

e
5
rr
T
=
il

%AJ%H l: EJD} le’ﬂl 5= 9
23 xgzte]l 2}o|E Point Ahead
Angle(PAA)°l2tal FHth PAAS A 3] AXbsta 1
of Al Ag7he FHsH= A AA-AAYE FEA
oA AddEr7E f14S FA4skal AlX(Line Of
Sight, LOS)& A3t el %<l &iOM
=Rl -2 500 km AHE @

4 AT
R HEN A% AER) L AP PAA EF
% Ao 2ueEL ANDCL WA 2914 PAAS]

330/ F=FAE 71488 A A27E A3E2024 6Y)

st G5 500 km A#E 91499 PAA glell o
TAE Prh Heo® 3delA 9 doly ih% L
T AR #5 ARE olgd Ao &% A
HE 535k, olF vigoR 91449 PAAS 74]40}
TS doRith 4ol dA N 9l 914-
A AR FEAE AdEE)e e xS
2N ARt m sl M 2 w=Ee] A Sl

=X PAA @S TE37] $3 Point Ahead Mirror
PAM)9] 3|A AFS =EFshe dudsd A9
A= A A

2. MHT ?1d PAA 24

to + At
A ..

Fig. 1. Concept of Point Ahead Angle(PAA) because
of the satellite’s velocity in its orbit motion
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Fig. 2. Analysis of PAA for the low—earth orbit satellite
that passes through the the observer’s zenith
with the altitude of 500 km
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