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Table 2 Algorithms used for comparison.
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Fig.2 Correlation between a(;) and a(s) versus AS.
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Table 3 Radio environment (Assumed number of el-
ement waves is varied).
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Fig.3 RMSE of DOA estimates versus assumed

number of element waves (Table 3).
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Fig.4 ERROR of AS estimates versus assumed num-
ber of element waves (Table 3).
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Fig.5 RMSE of DOA estimates versus number of el-
ement waves (Table 4).

PLEX Y, SAGE-DOA-Matrix % HWA BRI,
HMERBEEEDON LOREODMETRED 2 LEH
bz s, B, DEOMECIE, HEREEKE
B L WE LCRMEE Y 32— a v EfTo T
W5,

4.2.3 FEFELALSELGEOME

PR T 2RO, &7V TYXLD
BRI AT T B OV THE 217 o 72, BikE
RA K 412, RWEE 5 WA 50 P FE T 5 EHAT
ZALS R EOMEER A Z M 5, 6 ITRT

MR LY, IR O EHEICE L T, v
FTNOFES FWRHIKS TIZIEZETHD I L%
25, F72, DOA-Matrix # & SAGE-DOA-Matrix
FERFUEEZ R LTS, —J7T, LAY ICH
L CTi¥, SAGE-DOA-Matrix L4 D 3 Fi:lzon
T, REBOWD I HEEREIRKE (HELTw
<o HFIS, REEA 15 BEDTICRS L, ML
D 1° B2V IHFEAET 5 B ORD 2~3 P % TS &
IR Y, HEREDOHINE L b I LD Gh 5.
MUK LT, SAGE-DOA-Matrix (3 FE P HIAK
LRI —EDORETHELY) ZHEETE TV,

167



BTS2 CRE 2015/2 Vol. J98-B No. 2

30 T T T T
=—0— DOA-Matrix
=¥ SAGE-DOA—-Matrix
25 == DECCIM1 1
q —4— MUSIC

10

AS ERROR [%]

n
T

5 10 15 20 25 30 35 40 45 50
Number of element waves

(6 FEWESS 2 MBEILD ) HEEBEOMTA (K 4)

Fig.6 ERROR of AS estimates versus number of el-

ement waves (Table 4).
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Table 5 Radio environment (DOA and AS are var-

ied).
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Fig.7 RMSE of DOA estimates versus DOA (Ta-
ble 5).
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Fig.9 RMSE of DOA estimates versus AS (Table 5).
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Table 6 Radio environment (Comparison of compu-
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Fig.11 RMSE of DOA estimates versus SNR (Ta-
ble 6).

4.2.5 FMHEIZ FOHEK

FE)REME B\ I PO B R BREE A — 4 & %2
b3 5. 20X HEE T TABEILLY EE % EMAL
T AH7-0120%, FHERHOEMICRO 5N D, RIET
¥, JEERPETH H DOA-Matrix 2, SAGE-DOA-
Matrix ¥ & $#3:3:CH 5 DECCIM1, 4% MUSIC
WCOWTCEIHE IR PO AT . BIEREEE K 6 12,
kR e ™ 11, 12 \2R Y. T2, FhFhoFEs
I THEBR I O EEIL DS ) OHEE 2 AT o 2B H
MPAEFERR R 7T IORT. 72720, BHERERIE 200
OOFATTOFEETH Y, FHEREHEEE IR
HROGETCIEER 8 IIRLZEBYTH A,

HEEMR LD, 2WHIFRLGEIIBVTY
FRF IR L TR B MUSIC #2500 & b
WIEEECHEETETWA., — T, LAY 12
L Clx, SAGE-DOA-Matrix #EOHEERED S - &
bR Bk AEEE - AEAATY HEE Ik, @
HA %% % 3 FEEASFARE O ERE X R L
TWaAA, RTIRTEBD, BHM MUSIC &
DECCIM1 ZfEAXRY b T LD 2 RTLE— 27—

169



BTS2 CRE 2015/2 Vol. J98-B No. 2

100 ; ; ;
—— DOA—-Matrix

90 —— SAGE-DOA-Matrix ||
8 —8— DECCIM1 i

< —— MUSIC

=

s

=

Z

0 5 10 15 20 25 30

SNR [dB]
12 AJJ SNR ZH B fREIRA ) HEEE DM %
(#6)
Fig.12 ERROR of AS estimates versus SNR (Ta-
ble 6).

F 1 KT VT X LB B VIR O Hg
Table 7 Comparison of average computation times
of algorithms.

DOA-Matrix 0.0007 sec
SAGE-DOA-Matrix i 0.0312 sec
DECCIM1 0.5639 sec
F&4 T MUSIC 1.4609 sec

# 8 FHRREMINE I W R O
Table 8 Computer specifications used for computa-
tion time measurement.

CPU Intel Core i7 2700K

MR 8.0 GB

oS Windows 7 Professional
Software MATLAB 2012
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