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Abstract: The test bed of digital multi-input multi-output (MIMO) radar in sub-array level is
developed and realized. Orthogonal binary phased shift keying signals are exploited in the sub-
array level. The transmit and receive digital beam-forming is implemented in the receiving
channel, and the observation of civil aircraft is accomplished successfully. The complexity of
system design reduces greatly with the implementation of the orthogonal transmitting wave and
multi-beam techniques in subarray level, which is promising for engineering application. The

MIMO radar function can be utilized as a kind of typical working mode in the digital array
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Fig. 1 Partitioning method of MIMO radar array

2.2 FFE MIMO EixEREIER

T FE MIMO ik JE HAE BT WL 1A 2. K22k
B85 % o $ 7 Ik & (Tansmit/Recieve, T/R) 2H
fF F2 258 AR 5 00 OB I TR R B T A
(Analog to digital, AD)RFESEACA e, KT HE
FIE ML 2 0ok 76 T/R A% 09 & 0T B 2 5 3
Bds 28 51 6 2F W 2% 4% i 22 $07 I OB I (Digital
beam forming, DBF) &G #1717 — HH U K &
Mo 2205 A HE W AR i SR R N 1 TR 2R AR S
56 JI VG E 08 I A 3L AR 58 I S I ROE 1 S 3 B
B AN, i J SR L R 2 A B AR A H AR Y U3



972 e

%29 %

| Feezwr | | vHzer || Frzer || e || rrezww | | FHzwr |

VENNWK

y A

R E RO |

A,
TLACIEDR: A4

A

U3 E

TLACIER: A4

A

—EEEERE
CENEERE
— EEEERE

£ BKPMTD AL

fE A A

B AR

£ BkrPMTD AL

B R A

B AR R

O EEEERE
—REEEERE
o REREEERE

R A R
=Nk el

H AR 2

K2 FM MIMO kR
Fig. 2 Block digram of subarray MIMO radar

2.3 FM MIMO Fik18E

(DY KRG B M 76 kWU k ¥k Al DBF
BRI . Hor, 2 58 R F O B2 2 & i (Direct
digital synthesize, DDS) £ 1F 1 W FF 5 15 5 tH
FoAH L T4 SR 0 s 1 3 53058 O AL AR, 35X
i MIMO 5 3k TAERE i 128 7 5L, Bl
) MIMO £ G02R H 2 41 2 PIE - B U 5 % 455
JC 7 ) P B U o, F2 Rl DBF L T8 18 22 U o 7%
W 5B B A B A RN A (2 MIMO i
22 4 1E 52 G A% S AN [R) A4 T B0 7 38 2 S ) J2 B2
f

AL

Tip
i

g bLERE SR T WAL E
BER2JLTARITHNH, B2 . TELFESHE
R PO T A S R 3 22 1 IR S8R5 1 2HE
A 55 e R T SR A T EL S PR R AR A2 AR
SRS Z AR RE S T . ASCRGEBITR
A G A 12 LIRSS 5 BT 12 > 1 et
et o IESAR R AL R ™
TFEg MIMO ZS i B4 e T FE AR,
AN RO T/R T8 R AR [F] B9 % 5 45 i 55 . AT

i 44~ T/R 41¢F /9 DDS 7= A= A [ 19 & BHE 5
TFREZ I T/R AL N SR A [ 1 42 1 55, 4 B
Wi Se 1 B W P A RS I . 1
SUSISERE BI 02 I TN

(DT T/RAM BF T/R A4 FEETR
DDS IE M55 77 4, IF dead BAT R gDk . 1 AR
S A B A D K R S ik R, R AT
IRLAE S At BT T/R BT, 23 ok,
T AD SRR BT I A8 b B SR O £F 4% Hi £
DBF & 48 #E47 I R A o

YU F 5 2 P R . L T 2 0 R B
O, 56 T A WS U SR DA T R B 2 Wi 22 D R
e8I R P RO . AR R G R A A 11
WA, S HL 1 dB 38 B, AT 58 BT 4= 30° 1 I R 7
LA 3 AR,

O RA W TR 11 Ak A 16
+£30°, WIS 1~11 X0 M58 —30°, —
24°,—18°,—12°,—6°,0°,6°,12°,18°,24°,30°,

(OVCELIE B B — A Bl kAT 12
ALUC LU A5 5 12 A IE A . D B Ok



%6 T H BT FREH MIMO &k )ik 973
S BRI SR L e TR R A TE S A, s
TV 1 1E A8 M M B L IR 445, M
0 8 -0t
o 15t
ST |
“10 b Mot
Sl
m ~ !
= R LU ARRLAL it ™
&

‘H"” W i f "

S
Mf i

-100 80 60 —40 —20 0 20 40 60 80 100
AR/ (%)

B3 RO A 11 AR

Fig. 3 Eleven received beams
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