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Limited-View Scanning Photoacoustic | maging Based on Algebraic
Reconstruction Techniques

Yang Diwu Xing Da Wang Yi Tan Yi Yin Bangzheng
(Institute of Laser Life Science, South China Normal University, Guangzhou 510631)

Abstract: Since the reconstruction with the filtered backprojection (FBP) agorithm needs sufficient views to all
points in the* detection region” , it requires a quite long time to get enough data, which restricts the application in
the medical field. The limited-view photoacoustic imaging based on algebraic reconstruction techniques (ART) was
studied. A Q-switched Nd YAG laser operating at 1064 nm was used as light source. The laser had a pulse width of
6 ns and a repetition frequency of 20 Hz. A needle polyning lidene difluoride (PVDF) hydrophone with diameter of
1 mm was used to detect photoacoustic signals. The simulations and experiments demonstrated that ART works well
for limited-view data in photoacoustic imaging, and ART can improve the resolution and contrast of reconstruction
images compared with the FBP. Limited-view photoacoustic imaging based on ART has far-reaching significance to
noni nvasive medical inspectable technology.

Key words: imaging systems; photoacoustic imaging; agebraic reconstruction techniques; limited view

[1 4] )
1 5" !
[6]
’ Xu [7]
* (60378043) (2002CCC00400) (015012)
(1975 ), , , ,
* Email : xingda @scnu. edu. cn
1 2004-07-12; 1 2004-11-05

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



773

: Kruger ®
(Radon) :Wang
90° 120° 180°
(ART) ,
2
2.1
p(r,1
A(r) [8]
fﬁ; A(r)dr =-ﬁip(r,t’)dt’, (1)
||‘—‘ =gt 0
B , @ G , lo
T g
| r-r |
p(r,1),

h(1)

p(r.1) = F’Fl[j‘*—’l‘(’(f)%l] [1+00{T(L—Qﬂ] (@

Fe' P 1)

We ,1 + cos@tw/w,)

[11]

2.2

J=nXm , Xi,j , rij
1, i i
rj =
O!
1)
2) 3)
[11]
' Ty (W
Dy ® Ek-_r'kx_r
Hr I "
ik = k- ent[ﬂ I +1,
k ' Piy
ent A®
X(O) , X(O) x(l) ’
X(l) X(Z) ’ ,
x(n) x(n+1)
ik ) y Ik
ik+1
[12]
|
oM = Z(pi © o x® )
e,
Eerr = ré(k)/| < e,
y , Berr e=0.01
, I < J/3(J
) ,
[13]
3
A B C,

0.2cm x 0.8 cm,

0.32 cm

1(a)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

(3)

(4)

(5)

(6)

(7)



b © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



39 100 g 2 ml , 1 mm 3.5 mm,
20% intralipit 80 5 mm, 3(a)

24 © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



776

25

€ , ,
; 4(b)

1 Tan Yi, Xing Da, Wang Yi & al.. Influence of bandwidth of
ultrasonic transducer on photoacoustic imaging[J]. Acta Optica
Sinica, 2005, 25(1) : 4044(in Chinese)

[J]. , 2005, 25(1) : 4044

2 Xu Xiangfeng, Tang Zhilie, Wang Jie & al.. Studies on acoustic
lens imaging of photoacoustic sgnal [J]. Acta Optica Sinica,
2003, 23(9) : 1103 1109 (in Chinese)

[J]. , 2003, 23(9) : 1103 1109
3 Bangzheng Yin, Da Xing, Yi Wang & al.. Fast photoacoustic

imaging system based on 320-element linear transducer array[J].
Phys. Med. Biol., 2004, 49(7) : 1339 1346
4D. Grosenick, H. Wbnitz, H. H. Rinneberg & al..
Development of a time-domain opticall mammograph and first in
vivo applications[J]. Appl. Opt., 1999, 38(13) : 2927 2943
5A. A. Oraevsky, A. A. Karabutov, S. V. Solomatin & al..
Laser optoacoustic imaging of breast cancer in vivo[ C]. Proc.
SPIE, 2001, 4256: 6 15
6 Kazunori Suzuki, Yutaka Yamashita, Kazuyoshi Ohta & al..
Quantitative measurement of optical parametersin normal breasts
usng time-resolved spectroscopy in vivo result of 30 Japanese
women[J]. Biomed. Opt., 1996, 1(3) : 30 34
7 Minghua Xu, Lihong V. Wang. Time-domain reconstruction for
thermoacoustic tomograghy in a spherical geometry[J]. IEEE
Transaction on Medical Imaging, 2002, 21(7) : 814 822
8 R. A. Kruger, RAngxu Liu, Yuncai Richard Fang & al..
Photoacoustic ultrasound ( PAUS)-reconstruction tomography
[J]. Med. Phys., 1995, 22(10) : 1605 1609
9R. A. Kruger, W. L. Kiser, K. D. Miller & al..
Thermoacoustic CT: imaging principles [C]. Proc. SPIE, 2000,
3916: 150 159
10 Yi Wang, Da Xing, Yaguang Zeng & al .. Photoacoustic imaging
with deconvolution algorithm [J]. Phys. Med. Biol., 2004,
49(4) : 3117 3124
11 Zhang Peng, Zhang Zhaotian. Research and comparison on
severad CT reconstruction algorithms [J]. CT Theory and
Applications, 2001, 10(4) : 4 9 (in Chinese)
. . CT [3]. CcT
,2001,10(4): 4 9
12 Guo Lucan, Wen Zegang, Yang Hui. Inverson of spatia
distribution of surfacewaves Qvalue by usng agebraic
reconstruction technique [J]. CT Theory and Applications,
1996, 5(4) : 9 15 (in Chinese)
) ) . Q
[3]. CT ,1996,5(4) : 9 15
13 Zhuang Tiange. CT Principles and Algorithms [M]. Shanghai :
Shanghai Jiaotong University Press, 1992. 97 98 (in Chinese)
. CT [M]. : ,
1992. 97 98

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



