Journal of Advanced Navigation Technology J. Adv. Navig. Technol. 24(1): 47-52, Feb. 2020

o) |JANT Liueesess
214 :

ZeliZt F=YE glet 3t eISMAY LS

Three Stage Neural Networks for Direction of Arrival Estimation

Sun-bae Park - Do-sik Yoo"

Department of Electronic and Electrical Engineering, Hongik University, Seoul, 04066, Korea

2 o

Szt F4L R 02 RE A, F20ALE A5 5 A sto] 1A o WS T s A 0= vkt ofol| &85 a1 gt
N2 AE A TS Bt 7| Algh5 9 gt Fofz ARl AN F& d5S Bl o] et ATAl TS mzt 5
goll &83l= AT7F = o ghon), thedst A s id-SH] 734 tf-S-sk=tol| A ghe] 9l AdFolt) B =itol A= Rzt
FAE e 3 A AT AT Gar] 5E AP AlQtshE dargl 2 e AARE S B 9 Al St itSH] 30l A 8
ot Balg vhofst 3ol A88 = e AE FHAse 5 ) o a7 A L E g & B8 Sk dolRE WE S
A&4Ql F4o] 7hesitt -2, Algtels dauewH thE 537t 7]1H, Cramer-Rao bound (CRB)9}2] 435 ¥ L& 3] A<t
k= dag ol W A uidSr] 37, 2452 EgZte] 71k 378 5 5 gk dolgt A58 oA Bl 7| ol| Blsl] 2 A
& Hole AL EIEglt)
[Abstract]

Direction of arrival (DoA) estimation is a scheme of estimating the directions of targets by analyzing signals generated or reflected from
the targets and is used in various fields. Artificial neural networks (ANN) is a field of machine learning that mimics the neural network of
living organisms. They show good performance in pattern recognition. Although researches has been using ANNs to estimate the DoAs,
there are limitations in dealing with variations of the signal-to-noise ratio (SNR) of the target signals. In this paper, we propose a three-stage
ANN algorithm for DoA estimation. The proposed algorithm can minimize the performance reduction by applying the model trained in a
single SNR environment to various environments through a ‘noise reduction process’. Furthermore, the scheme reduces the difficulty in
learning and maintains efficiency in estimation, by employing a process of DoA shift. We compare the performance of the proposed
algorithm with Cramer-Rao bound (CRB) and the performances of existing subspace-based algorithms and show that the proposed scheme
exhibits better performance than other schemes in some severe environments such as low SNR environments or situations in which targets

are located very close to each other.
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