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Abstract A C-scanning photoacoustic imaging system is designed with a pulsed laser diode, which has the properties

of low cost, small size, compact structure, and high repetition frequency. The 3D-visual reconstruction algorithm is

employed to observe the 2D and 3D photoacoustic image. During the experiments, the laser diode and the ultrasonic
transducer keep the fixed positions using a front side detection configuration. The experimental results show that
lateral resolution of the imaging system is determined as 0.5 mm, and the speed of A-scanning is 0.16 s/div with a
signal-to-noise ratio of 20.6 dB. The laser diode is only 10 cm X3 ¢cm X 3 c¢cm with a pulse energy output as low as

14 pJ. The proposal method has the potential to be developed as a configuration of inexpensive, real-time, and

portable noninvasive photoacoustic imaging system for biomedical tissue.
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Fig. 1 Pulsed laser diode. (a) Spectral distribution; (b) far field intensity distribation in fast axis and slow axis

direction; (c¢) photograph of the laser excitation and the current driver circuit compared with solid-state laser (inset)

s104002-2



i B %

T Pk b O AR SR AR O IR R B

BEAL M MR )5 (FLAR 10 mm. K 8 A
3.0 mrad, £ 15 cm) , f5 5 2 FE & 100 AE %
232 2. 35 m]/em® O B A4 ) 4 2045 1 19 (11
1/10) o HEA OO0 0 8 8 5 U S H 3K 2l A5 e i B
RFnE 1O fR, HOGEAR E A 10 em X3 em X
3 cm, A L T4 B R R [ R SOG #F BOA M ks
G RBUN S50 Bk B R EHREHERZM
Mo B 1o ) R A IR Sl AR R p s R R A
S I 2y L B L DG HL B i T P I R HL R SE S B
Sy 41 . R A B4l T & Ut (JL-200W,
FSKALD , A3t 4~40 A B4 H ik o 6 {8 f 375
P 2 Ry 3 T Bk vh 3o AR 8 Y 67 LR R Sk
BEaBRE., ZF5CRHHERMEBRS LIRS
(I2P10NF40, DOPPLER) D), ] Aij #6528 422 i % /5 13
S H A 1,95 MHz fE#E Dl 37. 5 mm 4
Xof Ik i ] 35 R R O — 48 dB. Ot R ORI Z
i 20 min $HLZ J5 . B BCTF A/ (/0D R
(PCI-1757UP, Advantech) & 1 T./E# G 1# GE (5
S A Bk b O 2 T I i KR L 2 B

1 5R8 A5 IR SRS 72 B0 A ot 3R T, S 0 R el el 2D
HLPLCMTS101, Boifh) 4K a3l C 41412 3l . 0L
REHE M OGEAE 5 & o AT # ik K 4y (5678,
Olympus) it X 40 dB J5. i@ i B & 5 5 75 ¥4
(54642D, Agilent) R £ F- ¥ 128 IF A7 it 2 A
TEEAL R JJE xR Y O A A5 S AT B b BN
DT MR R i A4 0 R S R AR
98 50 kHz~20 MHz fil 20 V5 78 3 #% 1 e K
i 9E o 500 MHz, Jf 38 ik N 4% 0 S 2 (GPIB)
0 BB (N2757A, Agilent) g GPIB 4 F
(GPIB-USB-HS, National Instruments) 54~ A it
THLESE . BB R G RAE 1 ) A0 AL 312 51 R
F LabVIEW (ver 8. 0, National Instruments) £l
Matlab(ver 7. 0, Mathworks) # {4 & T % 58 il »
SR RO AR DGR S R A g O [ A A
B, DI ot B P AL SRR IR T S T OKAE A
PR VA KR R BB R S TR A
)R 1500 m/s,

3D-stage —

laser diode ——

—&ower dnveHPCI_ 1757)

digital card

collimating lens~
focusing lens~,_
optical w1ndow .
oscilloscop
(54642 D)

e data bus
(GPIB-USB)

K

PZT sensor
pre—amplifi
water tank (5678)

er line platform
(MTS 101)

Bl 20 ST Bk b O R IOETE UR R E R

Fig. 2 Schematic of photoacoustic imaging system with pulsed laser diode excitation
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Fig. 3 2D photoacoustic imaging of point absorber. (a) Photoacoustic image of phantom; (b) partial enlarged image;

(¢) pixel gray value spatial distribution curve of Fig. (a) at x=44. 75 mm
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Fig. 5 3D photoacoustic imaging of artificial blood vessel. (a) Photograph of sample; (b) photoacoustic

reconstructed image
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