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Design and Simulation of an Improved Digital AGC System

JIANG Kun, WANG Yuangin, ZHAO Chengbin

TT&C Research Center, Academy of Equipment, Beijing 101416, China

Abstract A new digital AGC system with independent adjustable control accuracy and settling time is proposed based on feedback
logarithmic AGC loop for the conflicting issues between control accuracy and settling time in traditional AGC system. By smartly splitting
the single loop gain factor to two independent loop gain factor, one is used to control steady—state accuracy, the other is used to control
settling time, the independent adjustment of settling time and control accuracy is achieved. AGC loop equation is derived. Analytical
expression of time constant and control accuracy is solved. Performance of the power estimation methods between sum of squares and
maximal values of slip windows are analyzed in low SNR, which indicates that sum of squares power estimation method has better
performance in low SNR. The computer simulations of the AGC system are given using sum of squares power estimation method. The
results indicate that the settling time of the system dont change with the input signal amplitude, the settling time and control accuracy
can be adjusted according to the actual engineering requirements, the system has excellent performance even in low SNR.

Keywords digital automatic gain control; settling time; control accuracy; power estimation

0 s5I&

W55 00055, sh M 5 M b AIG, fh SCik[ L m] 0,
B4 A G5 WA S AL, TR AD F 2R R L
UL R T 48 5 i A 7 s S A B R G, 5 B 7E AD b A X
{55 AT A 38 25 4B i A5 e (R e A — AR
AGAELRR T, B R 7E 3 WO A5 5 I AD 5 40 2 N ik 1 ) I 7
WS A5 5 B 38 0 A R 7 B s AR R (A S
15 M b S5 KAk B8 8 i OO A B T

M TAZ GERAL A S s S (AGC) BUM 5 B 1 22, 5 5

i

P

32 B 3 JEE A B2, X DL S ROR RE P, LA AR E A R R
TR ZE | BRI ) 8 KA — B s s JE VA O . B RO
THRFNEAF T B K S A5 R 7 A Ty i 5 )
AGC A A E. B AGC BAT I 5 J7 (8 S it PREE K5 w5
SRR R, RORHESR T AGC BOIE HIVE AR 16 18

Khoury? 5k 37 i FE0%F AGC 2 4t i Fe s i 8] ] B 47 T
WIE, 45 S DO ECR R 3R 07 R AGC 35 i ] 28800 —
e ARG, HAT [ 5 1 RGUE IFIR), JF X B2 E I T8 BE 4T T 1
SE T, Lin SUHSE T RBTAEUT AGC FRES AR R

BAG B4 2011-11-15;4 = 8 41 .2011-11-21

VEHRA: 23 W EHRTAE MEFTOASEBFLETAE MRENZTEEH RTEN, &F154 jiangkunzzy@126.c()m;iit%’i(ﬁ’f’é”f’?%)a#i
R 7 6 A B AE S AR AR B 54 B 15 4 wangyuanqin@126.com

42



] jcmik

##SH 2011,29(33)

¥ 3518 32 (Articles)

X AGC ZR Ge ki ph RO R 25 W0 L #EAT T 20 A o 2B AFO R
Tl T2 X T U B R R (R B R RO T A Dk
(HLAR X2 5k B pT e P PR RE AT 0 AT

AR SCEE A TR LR, N AGC R Gt B AU I () A2 il
TR AN SCREE bR AT BE XL S8 AGC 28 G I [] R i
KT TE AR O A )AL, S 7 — o R 2 1o ) A0 45 ) A 82 2 57 ]
PER AGC RS0 HMET T AGC S5 M YR 7 B 42 K JEE AN AR
SE I i), Xk JLAH Dy FAG 05 i AR AR AR R L A0 R B AT TR 1
IR BETE T — R R AR L AR R A E R
AR R E ) T RO AGC R B

1 EBEREXMEAGC B4

HEHE 189 35 12 B O OR TR, AGC BRER A 43 2 AGC 3£
BEAN X0 AGC IR 8%, th T2 Mt AGC 2R (1) Aisf ] 5 500 (R AE HR
565 7 25 Ao R v o 7 A b PR ) B ) B A e 4 S 4k
A4k, A T s ARk — ) A, 38 & R FH X8R AGC 38 #1548 19
F A A B AGC 3 i DAk T (L B RN 25 4% i BT
YLk, FL A5 FHE I an ] 1 TR

iy vinm)=A(n).x(n)

-
o R B T e wx e e | o [

A(n) i trs B |1ﬂ*{$ﬁ'|
Mmeﬁ@ W Eene pes
o IgR A

1
1
1
lgA(n) ﬁ # E

i x(n)
—®
[

B A
E1 FHRRAITE AGC LHERE
Fig. 1 Block diagram of traditional feedback
logarithmic AGC
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