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Design of Doppler-Frequency Tracking System based
on the Optimum Synchronization Techniques for the
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Abstract

This paper proposes the Doppler frequency tracking system by the optimum synchronization
technique which compensates the frequency shifts caused by satellite movement in a coherent digi-
tal satellite communication system. A Doppler frequency shift caused by satellite movements and
the design theories of the optimum synchronization system are mathematically described. Based on
this theory, a Doppler frequency tracking system is implemented via digital signal processing
techniques utilizing a DSP chip, RAMs, PROMSs, and a 80286 microprocessor, The performance of
the designed system was evaluated through the experiments with the INTELSAT VA satellite.
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Fig. 5. The comparison of Doppler frequency shift be-
tween the measurements and calculation.

2506



WX/ HA A AT O AE HAEN A2 8 A8 +H FA 44

e Fub FAHFH Al o] ot A 2 E
7] Folg HolFS BN on, dA Ty F7
Al 298 @ skl D/A M9} kAo #3719
Ao wiabd Ku-Band RF %8 Ful4F 40Hz
o)st7AA FHE £ UL HAch EF HE F7)
uralo] Al 3 Al2dHE TXE YT LY
AN Agol Ahe F3e T oy L FE AL
3talr) flale BRI 71E F9 #4712 AHEE
oo £Ee gyt F Elo]WeFE oF 1070
Hzol3lz2 & 4 U&& 23t

2 1 2 #

1. Kamilo Feher, Digital Communications-Satellite/
Earth Station Engineering, Prentice-Hall, N. J.,
pp 391401, 1983.

2. J. J. Stiffler, Theory of Synchronous Communi-
cations, Prentice Hall, Inc., N.J., pp 201~205,
1971.

3. P.A. Winitz, E.J. Luecke, “Performance of
Optimum and Suboptimum Synchronizeis,”
IEEE Trans, Comm. Technologies, Vol. COM-17,
pp 380~389, June 1969.

4. ].J.Spilker, Digital Communications by Satellite,
Prentice-Hall, N.J., pp 136~149, pp 429~449,
1977.

5. William C. Lindsey, Marvin K.Simon, Telecom-

% 7 #(Jae Ick Choi) FaA
B BT BEWRN EEHRR
g3z 19978 FE

munication Systems Engineering, Prentice-Hall,
N.J., pp 420~441, 1973.

6. V.K. Bhargava, D. Haccoun, R, Matyas, P.P.
Nuspl, Digital Communications by Satellite, John
Wiley & Sons Inc., N.Y., pp 144~157, 1981.

7. Bernard Sklar, Digital Communications-Funda-
mentals and Applications, Prentice-Hall Inter-
national Inc., N.J., pp 453~ 460, 1988.

8. XA, HA “HAHE Y =8 Fa
Shift o} Al 28] Aol v x)= Y& JCCI'YY, 5
AARFEgels] =E3F A4d, pp 215~219.
4. 1994.

9. INTELSAT, “INTELSAT Earth Station Stan-
dard Specification(IESS 411 Rev.1) : Require-
ments for Earth Station accessing INTELSAT
V, VA & VA(IBS) Satellite Operating in a
Contingency Mode by having higher than Normal
Orbital Inclination,” INTELSAT, Washington
D.C., June 1989.

10. Peyton Z. Peebles, Probability, Random Variables,
and Random Signal Principles, 2nd Edition,
McGraw-Hill, N.Y., pp 1617, 1987.

11, 34, #Q9, A&, FAF, "985
N Fabe 937 AlzE Aol nlAe e
Aol #ak A" ‘93 BAIEE, FAE
geutE 3] F8 3 4129 A22%, pp 565569,
11. 1993

¥ 8 B (Jin Woo Park) nE: g=|
1979 29 - it W 2F S EQ(F AN
1983 84 : ot S En Aoy Y (FEMAL
1987 114 : v Ao} i etn [ 7383 £
3 8hakAL)
1980\ 749 : gt B Al AT A AT Y
19883 39 ~ 1989 29 : & x| oh 8t A =¥ &kw
19893 39 ~ #A) : i atw HzpFaty Hag
X by Bok B Alo| (B4, vlol A2 g Al),
- 2lA] 28

2507



