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Optimization Design and Implementation of Adaptive Line Enhancers

XU Cheng-jie
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: The arithmetic of adaptive line enhancers (ALE) can improve carrier frequency estimation accuracy of
high dynamic signal with very low signal to noise ratio(SNR). However, the ALE structure is complex, and
hardware resource is extensively consumed.To solve above problems, an optimized methed is proposed based on
large — scale field programmable gate array(FPGA ), which simplifies ALE circuits. It is proved that by the im-
proved method, the carrier frequency of tracking telemetry and command (TT&C)signal can be accurately esti-

mated under the condition of signal to noise power spectrum density ratio O ~ 20 dBHz and dynamic doppler rate

800 Hz/s.

Key words: TT&C; signal carrier capture; frequency estimation; ALE; low SNR; high dynamic

1 51 §

R M 65 R R — N
o BT AR, s 5 5 o s, 1%
WA LA H I, HUC A 5 B Bl A AR R (R 2R &
WefF S 2 E AR AR ) o 7E TR R 2
SR FH WA 5 B3 i B A8 P w8 B 2 AR R 2 A
RSB , LT ) RO FH SR SR FH = B BAH B R R
BIHE S o B R EE 1 LUARAR, B PR 98 TR
TR, LAGRIEFR i H AR5 EL, DR 3R o (4 2
AR, T = B AHPRAE 2= 25 1F T ARt

* UgFEHEF2011 - 12 - 26; (8B B E7:2012 - 04 - 24

AT B IR , SO IR A 3R G BT 22 7] i 4
WA MR BER AR — DB E N . 25
Jrid e 2R FH 3 T DR A7 HL AR e (FET) 18 00 451 7
5 AHNH FRT AR, FEAE S 2055 R A RAE )
(] GRFFANAZ e /N L A AR A, X A5 A3 1
PR S ASARTT & , IR FET <545 S8 A9 033 5 125 15 = 3
BE TR B A AR A SR BRI o

FIE N A A% (ALE) 2 —Fh AT 3 FR
FISE S BE 7 10 38 R IR IR A , nl AR A 5
I LI 5 5 S RS TR R M S B
o MR ) [ 3 X R ISR IR . E RSl AT

- 939 -



www . teleonline . cn

RLIREAR

fEME LN ] ALE J5 #2547 FET B35 70 #7 , RES fi
PR B A 2 1B SR FET 14 3 s 56 K A
BRI IE . SCREE G R TR K, AT
T Matlab {5 5L, 3t T —Fludi T ARG MR L s
M SRR A T A Bk ALE B3, NBE (i3 5
e P BE AL H K R A AL BRAE DT T EA T TR
AT IR A PRI AR TP A 2 T A RN

2 ALE JFi#

ALE [ 3G WS 2 8 sm g W iz it b, W RS
A5, A H AR — B 0] J5 28 77 (5 5 I AH 5C pR
Bos 0 MO T 0 MR X — AR K AF
ANBA e R IR LIEN S HE S . 25 ES
FA) B i R 7 R R e i A P R T P R D 3R 2 iR
VRS, T 2R T R A S AR OGS 2 a2 B R T
ALE HIE N I8 SA — 2 o #2222
REE S BT AR/, M2E R
e, U WA 2 A S S A — N BE ALY
Bz, HAR 22T LLE i 98 B 3 i A8 4K R 7 T Ak &)
/NG PR IR . ALE 7£ FPGA rh sz 3 1 Js i e ) 4 )
1 s

PRIMARY INPUT
INPUT x,=s,+n,

N

+

+U
OUTPUTy,

Bl 1 ALE JsUAE 4]
Fig.1 Theory structural block diagram of ALE
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Fig.2 The parallel and serial structural diagram of ALE in FPGA
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