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Abstract Herein, foreign object detection in the intralipid solution has realized by the cross-correlation peak of
chaotic laser. The foreign objects are put inside the intralipid solution. Chaotic laser with delta characteristics of
autocorrelation function is used as the detection source and divided into two parts. The first part is used to
illuminate the intralipid solution, wherein the detection signal is received and output by the photoelectric detector
through the intralipid solution. The second part passes through the photoelectric detector as the reference signal.
The reference signal is cross-correlated with the chaotic laser passing through the intralipid solution. The optical
informations of the intralipid solution and its internal foreign objects are reflected by the cross-correlation peak of the
chaotic laser. Results show that the correlation detection method of chaotic laser has a strong anti-interference.
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Fig. 1 Diagram of Yb*" doped chaotic fiber laser
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Fig. 2 Experimental setup for chaotic correlation detection

0614001-2



% {5

SEEY R FH— 50 mm X 50 mm X 80 mm %
WA Db R 25 o OO R B0 G B i D L. TR DG
A B R 105 FL v N B S ) b A S A 0 A )
PLE AR R & 5. SR 0 F B0 28 2 1> AH
[F] A% 19 pR 2 TR] e O R R0 % 5 >R I DG 4 1 B A
G L I 25 43 3] [ 5 7E AL B 7 6 b, T RS (6
HEATOIG  E B LA K g 7 L HE AT 43 4 D A

3 SLREIRG1HE

RO A B IR 7 L B S B X
SRR L R PO AR R /DN ELIRAR A5 I L R
W RO OG5 25 08 B S B i TR MO R A
[Fi) 07 5 o 490 A ) 3 AR A [ 3 SRS () A7 e Ak g 1
(TR PE O 0 58 AN [R] O 1 S BER R A G 0
(EL XA 107 7L Y80 P9 00 S o A R AT R N e R = 4
(3D) 5 B AR W FL IR i i 4 O P 445 1 H
PR EL LA K2 2 25 S0 55 1 S O6 BAR 5 e B i (e
P HCHE SR N0 X 38 PR i I 2P L R R o RO 1Y 45 R
fi . &1 3 9=k A1 3D AT BN Al £ B9 AN [ AR 19 28 D't [
B JHHRABEA S BT . % T 78 A vBL i (L A9 4R
0 R 3 e A A L D' R ) S D R R AT
KRR RSB . & 4 Ca) 2y S5 T ) oy (B A I 412 3R
PR DX S A [a] 43 B Ak ) 75 0 A P TR R L o X T
ARG DU 1) TR TS PR O 9 I A S 0 L, R R T 33k
O HL AR S e L 5 ' 9 3 DA 5% Y R ok S BRI

Voltage /V

20 HEIN T - 0.050
18 ¥ : 0.045
16 [ 3 [ 0.040
14 a 0.035
E12 g ' 0.030
= 10 0.025
. 0.020
6 0.015
4 0.010
2 i 0.005

0

2 4 6 8 10 12 14 16 18 20 22
X /mm

P4 o A e o A SR M A

P 4 Cb) e J5 4y S 158 A s A S R 5005 i ) 4 00 11
M 4 Ca) ~ (b) Hral LLFE H R T 306 76 B A A 7] X
SR 25 2ok AR 3 A L S AR I 3 AR 0 A 1R AT LA B
I8 A5 /LB RS 15 R 52 S0 s 5L WP S o ) ot
RN . 18] 5 Ca) Sy TR YOG 8 i e IR Al X
B (8 mm,13.6 mm) b 56 5 2% s
7 1 EL AR OC BRI B IET AR G pR B Y I (Bl 0928, ]
5(b) o ¥R P 300 5 ad B AR X KR R (9.2 mm,
11.2 mm) b H 6 A5 5 F 2 B0 A5 5 1 B AR 5C 6K
TR ARG BR B I (B 2 0 04 I iy i1 ) O 5 2
AR MO B A A S, 38 i AR S R I X )
FHRFAF R K3, B 5 Ca) ~ (b) B AH 5K R
B AW ] £ =2.5 ns A EAL X R TS %R
POE N2 3 i 105 FLR i E AR 22 5 R T[] SE R

&3 BRHR AR

Fig. 3 Plastic circular plate
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Fig. 4 Detection with circular foreign object. (a) Amplitude of voltage; (b) correlation function peak
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Fig. 5 Correlation function curve of different areas. (a) Without circular plate area; (b) circular plate area
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(c¢) other areas of hot melt glue
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