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Acoustic sensors have been in commercial use for more than 60 years. Acoustic
sensing technologies have been studied extensively, and the information, transmission,
reception, transformation, processing and application of acoustic signals have been devel-
oped, with acoustic sensors as a central focus. An acoustic sensor is a device that converts
a sound wave signal into an electrical signal. The design and development of acoustic
sensors are very important technological and scientific issues. Acoustic sensors are widely
used in industrial, medical and numerous other applications including environmental
and health monitoring, chemical and biochemical detection, and signal processing devices.
The papers that form this Special Issue cover a variety of approaches and models related to
acoustic sensors and their applications.

Liu et al. [1] aimed to fabricate a smart, nickel-based super-alloy bolt with a high-
frequency (center frequency: 17.14 MHz) piezoelectric thin-film sensor by radio frequency
magnetron sputtering. The proposed high-frequency probe provides a number of advan-
tages over the commercially available piezoelectric probe in terms of a pure and broad
frequency spectrum, high temperature tolerance, small preload measurement, repeatability,
measured error due to thickness of couplant layer and change in measurement position.

Rong et al. [2] proposed a muffler named infinity tube with an expansion chamber
(ITEC) by adopting the transfer matrix method (TMM) for noise control in the ductwork
system. A thorough theoretical and numerical study was carried out for this novel sound
attenuation device, ITEC, to reduce duct noise. A closed-form expression for the transmis-
sion loss of the ITEC device was derived. The advantage of ITEC over IT (infinity tube)
in low-frequency noise reduction was demonstrated by comparing the transmission loss
between them.

Deng et al. [3] designed an end-to-end speaker recognition system, ResSKNet-SSDP,
with an improved feature extraction capability and improved adaptation to the speaker
recognition task. The proposed system makes it more suitable for practical application as it
is more efficient in terms of the Equal Error Rate (EER) and detection cost function (DCF),
and its structure is lightweight with fewer parameters and less interference time compared
to many of the existing methods.

Bente et al. [4] proposed broadband air-coupled ultrasound-emitting and -receiving
transducers, demonstrating the combined use of a broadband thermoacoustic emitter and
an optical microphone as receiver. They showed an initial application for simultaneous
determination of thickness and sound velocity of a solid material. The sensor combination
presented is simpler to use, and the transducer pair works for all samples that have a
thickness resonances (TR) frequency below a critical value of 1 MHz.

Liang et al. [5] presented a secondary phase transform (PHAT) cross-correlation
method to improve the performance of the acoustic methods based on cross-correlation
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for pipeline leakage detection in complex background noise environments, for example,
in power plants or other industrial concerns. A sinc interpolation method was then
introduced to automatic search for the peak value of the cross-correlation curve. An
improved performance of the proposed method is shown for noise suppression and accurate
time delay estimation (TDE) compared to the basic cross-correlation method, which can be
beneficial in engineering applications.

Yao et al. [6] investigated the capabilities of a commercial AE (Acoustic Emission)
sensor in decomposing AE wave modes generated by pencil lead breaks (PLBs) on a thin
metal plate incorporating the LAMDA (linear array for modal decomposition and analysis)
sensor and finite element analysis (FEA). It is shown that a transverse PLB produces a
dominant A0 mode, while a longitudinal PLB produces a combination of A0 and S0 modes.
This work can further initiate the application of LAMDA sensors to identify the wave
modes generated by the different damage mechanisms in composite panels.

Vetrab and Gosztolya [7] used hybrid HMM/DNN embedding extractor models in
computational para-linguistic tasks. The proposed HMM/DNN hybrid acoustic-model-
based feature extraction technique was then found efficient at extracting features from
different para-linguistic tasks. In order to perform classification through SVM models, dif-
ferent aggregation methods are used to convert acoustic frame-level features into utterance-
level features. The proposed scheme can be considered a competitive and resource-efficient
approach for various computational para-linguistic tasks.

Liu and Abdulla [8] introduced an improved acoustic power transfer (APT) system by
proposing a 3D-printable and cost-efficient piezoelectric transducer equilateral triangular
peripheral clamp. This study integrates an impedance matching circuit into the Mason
circuit and investigates the impact of fixed constraints on the piezoelectric transducer’s
sound pressure and output voltage. The novel findings of this study can aid researchers
and practitioners in various fields that employ APT systems to improve their performance
in air.

Scheuer and DeCorby [9] applied an ultrasensitive, broadband optomechanical air-
coupled ultrasound sensor to investigate the acoustic signals produced by pressurized
nitrogen escaping from a variety of small syringes. Harmonically-related MHz-range
jet tones were generated by passing pressurized nitrogen gas through a collection of
small syringes and shown the extension of the previously established theory to this range.
The results from the constructed compact probe for all-optical detection in the MHz range
could have practical implications for the non-contact monitoring and detection of early-
stage leaks in pressured fluid systems.

In the tenth study, Han et al. [10] developed a sophisticated embedded ultrasonic
system to monitor the mechanical properties of ice in real-time and online under various
temperature conditions. With the help of the numerical models, the wave propagation in
ice was investigated, and the influence of varying temperatures on the wave propagation
was also discussed. The proposed system provides a platform to continuously obtain the
response of the ice. With this system, the ice properties under specific temperature condi-
tions are then identified based on the intrinsic relationships between the wave propagation
velocities and the mechanical properties of ice.

Finally, in the last paper, Jang et al. [11] introduced an electrical equivalent circuit
for sonar sensors based on their impedance characteristics by proposing an estimation
approach to derive the equivalent circuit. In this study, a particle swarm optimization (PSO)
algorithm is employed for parameter estimation of high-degree electrical equivalent circuits.
The proposed approach maintained high precision of the derived equivalent circuit even
with variations in the number of resonances and the sensor’s impedance characteristics.
It is expected to provide accurate estimations of the load characteristics when designing
amplifiers for sonar operation.

Author Contributions: writing—original draft preparation, F.S.; writing—review and editing, N.B.P.,
R.F.-R. and F.S. All authors have read and agreed to the published version of the manuscript.



Sensors 2023, 23, 7726 3 of 3

Acknowledgments: We sincerely appreciate the time, effort, and contribution of the authors and
esteemed reviewers in improving the quality of the papers. Special thanks to Managing Editor, and all
supporting team of the journal Sensors for their continuous help in promoting and publishing this
Special Issue.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Liu, S.; Sun, Z.; Ren, G.; Liao, C.; He, X.; Luo, K.; Li, R.; Jiang, W.; Zhan, H. Ultrasonic Measurement of Axial Preload in

High-Frequency Nickel-Based Superalloy Smart Bolt. Sensors 2023, 23, 220. [CrossRef]
2. Xue, R.; Mak, C.M.; Cai, C.; Ma, K.W. An Infinity Tube with an Expansion Chamber for Noise Control in the Ductwork System.

Sensors 2023, 23, 305. [CrossRef] [PubMed]
3. Deng, F.; Deng, L.; Jiang, P.; Zhang, G.; Yang, Q. ResSKNet-SSDP: Effective and Light End-To-End Architecture for Speaker

Recognition. Sensors 2023, 23, 1203. [CrossRef] [PubMed]
4. Bente, K.; Rus, J.; Mooshofer, H.; Gaal, M.; Grosse, C.U. Broadband Air-Coupled Ultrasound Emitter and Receiver Enable

Simultaneous Measurement of Thickness and Speed of Sound in Solids. Sensors 2023, 23, 1379. [CrossRef] [PubMed]
5. Liang, H.; Gao, Y.; Li, H.; Huang, S.; Chen, M.; Wang, B. Pipeline Leakage Detection Based on Secondary Phase Transform

Cross-Correlation. Sensors 2023, 23, 1572. [CrossRef] [PubMed]
6. Yao, X.; Vien, S.; Rajic, N.; Rosalie, C.; Rose, L.R.F.; Davies, C.; Chiu, W.K. Modal Decomposition of Acoustic Emissions from

Pencil-Lead Breaks in an Isotropic Thin Plate. Sensors 2023, 23, 1988. [CrossRef] [PubMed]
7. Vetrab, M.; Gosztolya, G. Using Hybrid HMM/DNN Embedding Extractor Models in Computational Paralinguistic Tasks. Sensors

2023, 23, 5208. [CrossRef] [PubMed]
8. Liu, L.; Abdulla, W. Improving APT Systems’ Performance in Air via Impedance Matching and 3D-Printed Clamp. Sensors 2023,

23, 5347. [CrossRef] [PubMed]
9. Scheuer, K.G.; DeCorby, R.G. All-Optical, Air-Coupled Ultrasonic Detection of Low-Pressure Gas Leaks and Observation of Jet

Tones in the MHz Range. Sensors 2023, 23, 5665. [CrossRef] [PubMed]
10. Han, H.; Wei, L.; Alkayem, N.F.; Cao, M. Embedded Ultrasonic Inspection on the Mechanical Properties of Cold Region Ice under

Varying Temperatures. Sensors 2023, 23, 6045. [CrossRef] [PubMed]
11. Jang, J.; Choi, J.; Lee, D.; Mok, H. Estimation Method of an Electrical Equivalent Circuit for Sonar Transducer Impedance

Characteristic of Multiple Resonance. Sensors 2023, 23, 6636. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.3390/s23010220
http://dx.doi.org/10.3390/s23010305
http://www.ncbi.nlm.nih.gov/pubmed/36616908
http://dx.doi.org/10.3390/s23031203
http://www.ncbi.nlm.nih.gov/pubmed/36772243
http://dx.doi.org/10.3390/s23031379
http://www.ncbi.nlm.nih.gov/pubmed/36772419
http://dx.doi.org/10.3390/s23031572
http://www.ncbi.nlm.nih.gov/pubmed/36772612
http://dx.doi.org/10.3390/s23041988
http://www.ncbi.nlm.nih.gov/pubmed/36850581
http://dx.doi.org/10.3390/s23115208
http://www.ncbi.nlm.nih.gov/pubmed/37299935
http://dx.doi.org/10.3390/s23115347
http://www.ncbi.nlm.nih.gov/pubmed/37300074
http://dx.doi.org/10.3390/s23125665
http://www.ncbi.nlm.nih.gov/pubmed/37420830
http://dx.doi.org/10.3390/s23136045
http://www.ncbi.nlm.nih.gov/pubmed/37447894
http://dx.doi.org/10.3390/s23146636

	References

