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Table 1.  Comparison of scanning methods in photoacoustic microscopy imaging.
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Fig. 1. (a) Schematic of the ultrasound/photoacoustic dual-modality imaging system; (b) photograph of the acoustic scanning gal-

vanometer; (c) picture of the mould.
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Fig. 2. Resolution and imaging region experiments: (a) Photograph of the silver needles; (b) ultrasound (US) results; (c¢) one dimen-

sional signal profile along the red dashed line shown in (b).
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Fig. 3. Results of ultrasound/photoacoustic dual-modality experiment: (a) Photograph of experimental subject; (b) image of ultra-
sound (US); (c) image of photoacoustic (PA); (d) the fused US/PA image.
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Fig. 4. Experimental results of sewing thread: (a) Photograph of sewing thread; (b) image of ultrasound; (c) image of photoacoustic.

050701-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 71, No. 5 (2022) 050701

B 4(c) ICAT IR BIZE R, RIS W 3t f
T 6 MREEYIL, YL RA AW AL TR
BARGEDIZAS 5 S BEMS A AR, I B TOLRE R
A AN B SRR IR 5 He A . R ET 3(c)
MOEF SRR L, TR G BUR B Ly H /) %
X 2E Sk W EE, & 4(c) W YRR A
0—2 mm AbBA WL KDL 55, 3= et
B ) DR OB SRR, TN B
WA, SEGER, & 4(a) 745 3 EARHIL
(. SRS, B DGR G T LI (5 4k
P W RAR , FRIAAS ST SR BOR R i A7 e /
P RS A AT A TP A AT SEPE.

A S 3 3 7 A A ST AR WU A AR
AT THIERAE, UEW T IZRGUN fa] SRR A

y/mm

5 10 15

z/mm

Maximum value mapping

y/mm

5 10 15

z/mm

K5 RFPHAHELERRRSERER  (a) T H A
WIE (b) e B (o) B EE

Fig. 5. Results of rabbit ear in vivo: (a) Photograph of rab-
bit ear; (b) image of photoacoustic; (c¢) image of ultrasound.
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Ultrasound /photoacoustic dual-modality imaging based on
acoustic scanning galvanometer”

Xu Shou-Zhen  Xie Shi-Meng!?  Wu Dan?  Chi Zi-Hui?  Huang Lin DT
1) (School of Electronic Science and Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

2) (School of Optoelectronic Engineering, Chongging University of Posts and Telecommunications, Chongqing 400065, China)

( Received 28 July 2021; revised manuscript received 13 October 2021 )

Abstract

Ultrasound /photoacoustic dual-modality imaging technology has greatly promoted the clinical application
and photoacoustic imaging technology because it integrates the advantages of high-resolution structural imaging
of ultrasound and high-contrast functional imaging of photoacoustic imaging. Traditional ultrasound/
photoacoustic dual-modality imaging is based mainly on the array probe used in ultrasound imaging to collect
photoacoustic signals at the same time. The system has a compact structure and easy operation. However, this
kind of equipment utilizes array probes and multi-channel data acquisition system, which makes it expensive.
And the imaging quality can be affected by the difference in channel consistency. In this paper, an
ultrasound/photoacoustic dual-modality imaging method based on an acoustic scanning galvanometer is
proposed. In this system, a single ultrasonic transducer combined with a one-dimensional acoustic scanning
galvanometer is used for fast acoustic beam scanning to realize ultrasound/photoacoustic dual-modality
imaging. It is a compact, low-cost and fast dual-modality imaging technology. The experimental results show
that the effective imaging range of the system is 15.6 mm, and the temporal resolution of ultrasound and
photoacoustic imaging are 1.0 and 0.1 s (B scan), respectively (the temporal resolution of photoacoustic
imaging is limited mainly by the laser repetition rate). Based on the proposed technology research, it is helpful
to further promote the clinical transformation and popularization of ultrasound/photoacoustic dual-modality
imaging. It also provides a low-cost, miniaturized and fast scheme for multimodal imaging technology which is
based on ultrasound signal detection.

Keywords: ultrasound /photoacoustic dual-modality imaging, acoustic scanning galvanometer, low cost,

miniaturization
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