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Abstract
application is proposed. Utilizing the broad bandwidth chaotic light emitted from a laser diode with optical feedback as

An antijamming chaotic lidar system with high resolution for automotive collision warning radar

the probe beam, we can locate the target by the correlation characteristics of chaotic light. Further, the velocity can
be obtained by time differential method. Experimental results show this real-time chaotic lidar can obtain sub-second
measurement period and 9 ¢cm range resolution. Simulative results show that, as automotive collision warning radar,

the chaotic lidar has good antijamming capability, can resolve the false alarm problem resulting by the multi-channel

and noise jamming.
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Fig. 1 Experimental setup of chaotic lidar system
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Fig. 2 Time series (a) and power spectrum (b) of chaotic signal employed in lidar for ranging

PRE R 1) S5 5 ik

T S SR s O T 35 B AT L TR T4
SR 310 T SRR (R S FRRIEAT T 520
Big MR LR, SMKEY 2 m HETE

KAT L6 m b, S —PRENENYEES R
B S TRV A N2 Bl L TR T O TR A DL
FA S T] (] B 0. 3 s X H A A B 28 oE A7 i 220 . St
T Labview #4273 i 155 [ 2 i (] (4] B PN 1Y)



2428 2l 5]

oo e 36 &

P 2 RV AT A5 3] OF- 16 4 0 SR BE B B, O T T
L8 S 1B 1) R BE L R (] B R A L RS Ok
HL ) BB o

SEART FHENHIEMHOEFEE S 2 m
Ab RN 1,03 m/s I A E L5 TS5
SR E @, REE D) mEE S S S S
(14 T AF DG JE (o) LA B B L 3 ) 45 21 (D . A 26
iR ) 5% e L A — 10, 5 dB, 2 1§ 42 58 (FWHM) 2
0.6 ns, RIAR N I BEAG FE N 9 em, 5 2448 A
9 cm Ay BE RS BE O 2 BT ORT R B A A T
500 MHz ) BR . 5% F 8 R0 98 19 R &E R G AT LIS

65

I g A D REORS B2 . S A IR T RO B B R 1 55
REEE L 1A R S A RE  H5 LA D BRI iR DE O
PR 7 48 7R 5 1A v B 0 R ) I R T B
AE. B4 Won 1V I B A B R BE R AR SR R
FUAET AP (1 L BIPE S 36 v, 42 Y A TR DO 1R
By 15 T K RE S UEAT F bR (0 B S R R . P RR T
V5 45 2R i 22 7 A 9 DR A A TR T O I B
HR P PP B [ Bl g P 34 e R A 3 R 5 A2 52
60 25 AF BT BRI R 1A B A7 A 3 50K 00 S
JEE 5 %) 248 %0 57 B B AR SE AFTE DR 2

5 .10 15 2
Time /us > 0
@
| -20
—40-
< 60
< -80
£-100
§-120-
-140
S—160-. ! ' ) ) '
00 05 10 15 20 25
Frequency /GHz L
©

3 51
S 44 Eammae
S 3
< 5l
51
g 0
E_1-
S 2200 -100 0 100 200
© Time /ns
(b)
distance velocity
3.2m 1.03m /s
(D

B3 RIEROCE BRI LI R . (OB FEL (D) IAREIE; (ORI (DB R 325 R &

Fig. 3 Experimental results of real-time chaotic lidar. (a) Time series; (b) power spectrum; (c) correlation traces;

(d) distance and velocity of the target
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Fig. 5 Time series (a), power spectrum (b), correlation traces(c) and distance (d) for multi-target ranging
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Fig. 6 Cross-correlation traces of reference signal and chaotic signal (a), chaotic signal at different feedback strength (b),

and for six user working simultaneity (c¢), PSL of the cross correlation as a function of the number of users(d)
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