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Iterative algorithms for maximum likelihood

magnitude-based amplitude estimation
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(School of Information and Electronic Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In order to avoid errors introduced by joint estimation of the frequency and phase, amplitude
estimation based only on information from the noisy received signal magnitude, is studied in this paper.
With regard to the signal with known noise variance, the maximum likelihood estimation is used to derive
an equation involving amplitude estimation. Then, two iterative algorithms were proposed to find
numerical solutions, while comparing their average number of iterations and computational complexities.
Simulation results show that performance of the two iterative algorithms are almost identical and both are
superior to conventional counterparts, The computational complexity of the iterative Newton algorithm is
slightly higher, but its average number of iterations is smaller than that of iterative step algorithm,
especially at low SNR. It can be concluded that iterative Newton's algorithm for maximum likelihood
magnitude-based amplitude estimation is superior to other amplitude estimation algorithms.
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Fig.1 Geometric representation of received signal
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Fig.2 Schematic diagram of iterative step algorithm



178

WY VLR 2 e 2 4

*®

A ADHH .

(14)

(15)

B MR RIS T e B, B L | A, — A, | <e

R R A 3 TR . 5 A R R
BRATHIE ) U 2578 1E 78 1 4 320+ 76 1F A% 23590 0 5 DX Y
(L) 28 PR i 8 7 Sk B R R AR R AR AR R
WA, WS ES AE AR 3 8 A, L.
BRI ENRBEDE LT E KT B REL. R
S » 2 030 R 3 R S 2 PR A i P L (L p
A (15 AT HY L AR 2 o 25 30 4 2

4 MHEEMBESHT

A SO SRR IR N A= 1, W 7 25 67 Bl A
FeAR AL I 7= 28 T = 10" ANl 1 {8 K 3 #2407 5% 22 ¥
Ae M ELE R FW YA, <2050, X (12) 4 7 R 1E
A —FMFIRG . WE 4 PR, A3 y=0dB,N=10
A5 M — ik A9 2 1 3k R Ok DR P Sy ) R AT A AT
M R 1 ASZAR TC I 00 b A % 5% L % 550k A
WIEE T, XJE il TAAE S KRR, 8RN
KALSR IR WAt 12X (12) fy o —fif . o8 an el 18 e 90 46
AR TC AR AR PR Al 3 R OO A A M L
BN N R O0 T A 23 0 K, B A a2 A 0R T e TR A
mit.

BT 5 A T ¥ iR 2 b R e I 5
IR TECHIME R 20 HBE Y N =10 ", B b6
ARG TE 5 2R Wk AR 5 1 LA M I A 2 O 1R 25 R g
D7 B 55 900 — 0, A R ok QB ik 10 o RE H B B R
AR N ARG I 4 R B TE A 5 M L BT AR
G A WA T Ay T A s » I LB 15 M He 386 0 7 7 38 3
whL - TR,

AR A, B A AR R A T A

0.5

—1.0p-27

B3 Ak AU

Fig.3 Schematic diagram of iterative Newton’s algorithm
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