
Acoustic Emission Damage Detection for 
Wind Turbine Rotor Blades Using Airborne 
Sound 

THOMAS KRAUSE, STEPHAN PREIHS  
and JÖRN OSTERMANN 

ABSTRACT 

Composite rotor blades of wind turbines are subjected to high dynamic load. This 
load can cause damages which can accumulate over time to critical structural damage. 
A system detecting defects early and reliably helps to react fast and to avoid critical 
damage. Such a method will enable the wind turbine operator to increase operational 
safety and minimize the economical burdens caused by downtime, maintenance as 
well as repairs and replacement. 

One promising damage detection approach is acoustic emission event detection. In 
this regard acoustic emission events are stress waves emitted by a damage process. 
While other acoustic emission approaches use ultrasonic surface accelerations as input 
signals, we propose to use the airborne sound in audible frequencies and a 
sophisticated signal processing which can handle environmental noise. 

We were able to perform a full scale rotor blade fatigue test until blade failure 
where one 44cm long continuous crack occurred. The test was continued and the crack 
was further increased. The evaluation of the airborne sound recordings shows that the 
continuous crack as well as parts of the crack propagation emitted cracking sounds. 
We modified our detection algorithm based on audio features in the time-frequency-
power space by a power impulse feature. With this modification the algorithm detects 
the continuous crack as well as parts of the crack propagation without false alarms. 

INTRODUCTION 

When operating a wind turbine, damage of the rotor blade is a serious problem and 
has to be taken into account. Even relatively small damages of the blade can 
accumulate over time and lead to structural relevant damage. Therefore regular sight 
inspections are mandatory in many countries. Nevertheless these inspections cannot 
provide an instant damage detection. Besides the safety risk of an undetected damage, 
the economical burdens are increasing rapidly if the damage increases given the costs 
of repairs, replacement and downtime. A system detecting defects reliably and in early 
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stages helps to react fast and to avoid greater damage. In modern wind turbines control 
units are implemented like the blade pitch control or an emergency shut-off system. 
These systems might also be triggered by a structural health monitoring system to 
avoid critical damage. 

There is a whole variety of nondestructive testing methods and several approaches 
can be used for automatic damage detection of wind turbine rotor blades. An overview 
of the different methods can be found in [1][2]. For detecting damage automatically, 
reliably and in early stages many research projects focus on the acoustic emission 
event detection approach. The aim of this approach is to detect components of the 
stress wave caused by the damage process. For this, sensors mounted on the surface of 
the blade are used. With this approach small damages can be detected [1][2][3][4]. 
The sensors operate in ultrasonic frequencies, therefore the amount of sensors is 
relatively high due to the size of modern blades and high internal damping of 
composite materials in these frequencies [4][5]. This leads to at least about one sensor 
every one or two meter of the blade length which is quite a lot given the length of 50m 
to 70m of modern blades. 

Using the acoustic emission approach for damage detection in an operating wind 
turbine is an unsolved problem. The higher risk of damage from lightning strikes 
caused by the electrical conductive wires is one of the main problems which prevents 
testing an acoustic emission approach in an operating rotor blade. So far there are only 
few results published using an acoustic emission system in a blade of an operating 
turbine [6][7][8]. Environmental noise during operation was observed which has to be 
taken into account to avoid false detections. 

In contrast to other acoustic emission approaches, we propose to detect  damages 
using airborne sound in the lower frequencies from about 200Hz to 20kHz by 
detecting cracking sound signals [9][10]. In these frequencies cracking sounds as well 
as environmental noise can be found. This issue can be solved by a sophisticated 
signal processing which can handle the noise. The benefit from using the airborne 
sound in these frequencies is a much smaller amount of sensors. We propose to 
monitor the whole rotor blade with only three microphones, which are mounted inside 
the blade. For this fiber optic microphones are used. Their cords are optical fibers 
which are non-metal, so they do not increase the risk of damage from lightning strikes. 
This makes the setup applicable in an operating rotor blade. 
 
 
AIRBORNE SOUND DAMAGE DETECTION ALGORITHM 
 

We presented a real time capable cracking sound detection algorithm in [9] and 
[10]. The algorithm uses audio features which represent characteristics of a cracking 
sound model. The cracking sound is described by an impulse with a low raising time 
over a wide frequency range. Its power is logarithmical decreasing towards high 
frequencies from the frequency with maximal power and also decreasing over time. 
The features of the algorithm are based on the power spectrum P(k,l) calculated by a 
windowed short-time Fourier transform S(k,l) by 
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Where s is the input signal, w is the window function, nft the Fourier transform length 
and nhop the overlapping of the windows. Here k is the frequency index and l the time 
index. 

A feature fI was added to the detection algorithm which measures the impulse-like 
power of the sound in dB and is calculated by 
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With this feature we intend to get an indicator which reflects the relevance of a 

signal. Our assumption is that cracking sounds with high power are only emitted by 
structural relevant damages. The bandwidth from which the power is calculated is set 
with the parameters ks and ke. Here the power below 562.5Hz was not used due to high 
noise during the blade test in these frequencies. With Δl the time span can be adjusted. 
Here it is set to a value which represents a time period of 53.3ms. This covers the first 
part of an impulse. 

The damage detection algorithm uses five other features which are listed as 
follows and were described in detail in [10]: 

• Power gradient feature: measures if the signal is impulse-like in a wide 
frequencies range, 

• Spectral flatness feature: measures if the signal is tonal or noise-like, 
• Spectral slope feature: indicates a decrease in power towards high frequencies, 
• Spectral similarity feature: calculates the euclidean distance to a linear model 

curve, 
• Power slope feature: tests if the impulse power is decreasing. 

All features are compared to threshold parameters to see if the signal is similar to a 
cracking sound. The principle flow chart of the algorithm is displayed in Figure 1. 
 
 
ROTOR BLADE FATIGUE TEST 

  
A test campaign with a 34m long blade was performed. The campaign included an 

edgewise fatigue test until failure of the blade. With this, the longtime stress behavior 
 

 

 
Figure 1. Principle flow-chart of the cracking sound detection algorithm. 



of the blade is tested in a relatively short time. The test procedure is similar to the part 
of a rotor blade certification test described in [11]. One difference is the load which 
was increased step by step to provoke damage of the blade. The other difference is that 
at least one full visual inspection was done every day. The coating of the blade at the 
trailing edge was removed before the test which provided better inspection 
possibilities of this area. 

To monitor the blade and for gaining additional measurement data, strain gauges, 
accelerometers in different frequency domains and velocity sensors were used as well 
as three fiber optical microphones which were installed inside the blade according to 
Figure 2. During the test the audio data was recorded non-stop with 96kHz sampling 
rate and 24bit precision. 

The general problem of all full-scale rotor blade tests is finding all damages that 
occur within each test period since the reference method is a visual inspection which 
has limitations in reliability and accuracy. Especially small damages can easily been 
overseen or occur in parts which can not be inspected. In our case the coating 
additionally prevented an accurate outside inspection of other parts than the trailing 
edge. Therefore, for the inspection we also used thermal cameras, which gave us hints 
of damage locations. 
 
 
EVALUATION OF THE ROTOR BLADE FATIGUE TEST 

 
In Table I a summary of the fatigue test and all documented damages is shown. 

Here 100% load is the calculated load at which the blade should collapse given the 
number of one million cycles. The time line is from bottom to top. 

During the first part of the rotor blade test only a lot of very small damages 
occurred. These small damages were glue cracks of overflowed glue at the trailing 
edge, small delaminations, small cracks of the blade coating, small inner cracks and 
small surface cracks of the first layers where in few parts small pieces of the matrix of 
the outer layers were detached. All in all 213 small damages were found. This number 
includes increasing of small damage. We assume that none of these damages was 
relevant for the integrity of the structure since the sizes were small and the other 
characteristics of the damages also indicate a low significance, e.g. the amount of 
layers were a crack was present. A structural relevant damage occurred at the second 
run with 170% load. The damage can be assigned to a narrow time span. A loud 
cracking sound occurred during the test as well as a sudden decrease at some of the 
strain gauges and the test was stopped immediately. There are two possible scenarios 
for what happened. First, the whole damage occurred during this event or second, a  
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Figure 2. Principle drawing of the rotor blade and microphone positions. 



damage which occurred earlier in the same test run was greatly increased within this 
event. The continuous crack cut all layers of the trailing edge and affected therefore 
the suction and pressure side. The crack length was at the beginning about 44cm on 
both sides. There was a crack side arm on the pressure side which did not affect all 
layers and had a length of about 7cm. The crack was located at the length of about 
6.25m measured from the root of the blade. 

The test was continued with lower load to increase the crack. At the end of the 
fatigue test the length of crack propagation in total was about 29.1cm (adding the crack 
propagation of the three crack arms). In total 1.25 million load cycles were performed. 
 
 
EVALUATION OF THE MICROPHONE SIGNALS 
 

All cracking sounds in the three microphone signals were manually labeled. The 
time of occurrence was labeled and events were marked when a sound was found in 
more than one microphone signal. With the assumption that relevant damages emit 
high power sounds, this information is important for detecting these damages. The 
power of one microphone signal is not sufficient for this since a sound source with low 
power which is close to one microphone also generates a signal with high power. 

There were a lot of cracking sounds which have low power and which can not be 
found in all microphone signals. These sounds were only recorded by the two 
microphones facing the trailing edge and are listed in Table I in the column SEl. 

We tried to match the quiet cracking sounds with the results of the visual 
inspection but we did not find a valid relation between damages or damage types and 
the low power sound signals. In a few time slots small damages occurred near one 
microphone and cracking sounds with lower power were found. But there were also 
cases where small damage near one microphone occurred and there is no cracking 
sound in the microphone data in this time slot. 

There are seven sound events which have high power and which are present in all 
microphone signals. These sounds are listed in Table I in column SEh. There are two 
sounds in test number 28 before the relevant damage. The cause of these events may 
be a damage in an early stage. Two consecutive cracking sounds which have the 
highest power of all cracking sounds can be associated with the occurrence of the 
continuous crack. The sounds in test number 36 and 38 are with high probability 
caused by crack propagation, since there were no other damages found in these time 
slots. In Table II all cracking sounds with high power are listed. Here fIj is the power 
of the first part of the impulse which is the output of the power impulse feature of the 
signal from microphone j. 

The results from the evaluation of the visual inspection and the airborne sound 
data support the assumption that the power of cracking sound signals can be used as 
an indicator for the relevance of a damage. The signals with high power only occurred 
in test slots where relevant damage happened. In addition the differences in the three 
microphone signals in signal power, high frequency content and time of arrival 
support the thesis that the source of all high power signals is the location of the 
continuous crack. So the airborne sound signals can here be used for rotor blade 
damage detection by finding high power cracking sounds. 
 
 



TABLE I. OVERVIEW OF THE FATIGUE TEST. HERE SE IS THE NUMBER OF CRACKING 
SOUND EVENTS, SEl INDECATES LOW POWER EVENTS AND SEh ARE HIGH POWER 

EVENTS. 
Test # Cycles Load [%] Damages  SEl SEh 

38 5.285 130 Crack propagation by 17.7cm 14 2 
37 5.002 115 Crack propagation by 2.2cm 0 0 
34 - 36 13.094 105 Crack propagation by 8.9cm 3 1 
29 - 33 14.063 50, 70, 90 Crack propagation by 0.3cm 1 0 
28 4.198 170 Continuous crack  84 4 
27 2.048 170                  6 small damages 16 0 
26 - 24 85.437 140, 130 36 small damages 3 0 
23 - 21 72.069 120 36 small damages 4 0 
1 - 20 1.051.836 70 - 120 135 small damages 3 0 

 
 

TABLE II. LIST OF ALL CRACKING SOUNDS WITH HIGH POWER IN THE THREE 
MICROPHONE SIGNALS 

Signal # Test # Cause of the sound fI1 [dB] fI2 [dB] fI3 [dB] 
7 38 Crack propagation (p) -73.7 -76.8 -73.5 
6 38 Crack propagation (p) -71.6 -80.3 -76.2 
5 36 Crack propagation (p) -67.1 -74.1 -70.3 
4 28 Continuous crack (c) -48.8 -60.3 -55.8 
3 28 Continuous crack (c) -42.9 -54.1 -51.4 
2 28 Most likely damage which led to 

the continuous crack (b) 
-65.9 -78.1 -73.6 

1 28 Most likely damage which led to 
the continuous crack (b) 

-62.4 -72.5 -61.9 

 
 
RESULTS OF THE DETECTION ALGORITHM 
 

According to the evaluation of the sound signals and the visual inspection we 
intended to detect all cracking sounds with high power. The results using the previous 
version of our detection algorithm were not sufficient for this case. Here the majority 
of the detected sounds were cracking sounds with low power and only two high power 
cracking sounds were detected in the signal of microphone one and none in signal two 
and three. With the introduced power impulse feature the threshold values of the 
detection algorithm could be further optimized. The goal here was to find a parameter 
set which can be used for all microphone signals. With this strategy we try to find a 
parameter set for the algorithm which is more general and is not prone to position 
changes. 



The results of the detection algorithm for processing the whole fatigue test 
recordings are shown in Table III. Here the influence of the threshold parameter of the 
power impulse feature δfI, in the region where the first false positive detections occur, 
is displayed. TP is the true positive rate, c stands for the events where the continuous 
crack occurred, p indicates the sounds of the crack propagation and b stands for the 
events before the continuous crack. FP is the number of false positive detections. The 
threshold parameter can be set that no false Positive detections were made. For lower 
δfI almost all false detections were made in test number 27 and 28 were the noise level 
of the test is significantly higher compared to the other time slots, given the very high 
load of the blade. This shows the limitations of the algorithm. If noise with very high 
power and similar impulse characteristic occurs it is still possible to detect cracking 
sounds which were emitted by the crack propagation without false alarms but not in 
every microphone position. The results for detecting the two occurrences of the 
continuous crack are significantly better. These events were detected by processing 
any of the three microphone signals on its own and this can be done without getting 
any false alarms. 
 
 
CONCLUSION 
 

In this paper it is shown that airborne sound signals are suitable for detection of 
rotor blade damage. The approach presented uses acoustic events which are emitted by 
the damage process. A full scale rotor blade fatigue test till blade failure was 
performed. During the test one structural relevant 44cm long continuous crack 
occurred. The blade test was continued with lower load and the continuous crack was 
increased step by step. The airborne sound was recorded inside the rotor bade using 
three fiber optical microphones. The evaluation of the audio signals and the matching 
with the results of the visual inspection show that the continuous crack as well as parts 
of the crack propagation emitted sounds with high power which can be found in all 
microphone signals. 
 
 

TABLE III. RESULTS OF THE DETECTION ALGORITHM FOR DIFFERENT SETTINGS OF 
THE THRESHOLD PARAMETER δfI. TP IS THE TRUE POSITIVE RATE, FP IS THE NUMBER 

OF FALSE POSITIVE DETECTIONS. 
 Microphone 1 Microphone 2 Microphone 3 
δfI  TPc TPp TPb FP TPc TPp TPb FP TPc TPp TPb FP 
-70 2/2 1/3 2/2 0 2/2 0/3 0/2 0 2/2 0/3 1/2 0 
-71 2/2 1/3 2/2 0 2/2 0/3 0/2 0 2/2 1/3 1/2 0 
-72 2/2 2/3 2/2 0 2/2 0/3 0/2 0 2/2 1/3 1/2 0 
-73 2/2 2/3 2/2 1 2/2 0/3 1/2 3 2/2 1/3 1/2 0 
-74 2/2 3/3 2/2 144 2/2 0/3 1/2 11 2/2 2/3 1/2 6 
-75 2/2 3/3 2/2 3711 2/2 0/3 1/2 17 2/2 2/3 1/2 18 
-76 2/2 3/3 2/2 11898 2/2 0/3 1/2 30 2/2 2/3 1/2 15 

 



  
 

A real-time capable damage detection algorithm is presented which detects these 
cracking sounds and can handle environmental noise. The algorithm uses audio 
features in the frequency-time-power space. In this work a feature was added which 
measures the impulse power. This feature is used as an indicator for the relevance of 
the signal. Parts of the few cm crack propagation are detected in the signals of two of 
the three microphones with no false alarms. The algorithm detects the 44cm 
continuous crack in all three microphone signals with no false alarms. 

There is still research needed to determine the capabilities and limitations of this 
new approach more detailed. Nonetheless the presented results, which were achieved 
by processing only three microphone signals for monitoring the whole blade, are very 
promising. Since the results were obtained with fiber optical microphones, which do 
not increase the risk of lightning strike damage, the approach is highly useable in an 
operating wind turbine. 
 
 
ACKNOWLEDGEMENTS 
 

This research was founded by the German Federal Ministry for Economic Affairs 
and Energy. 
 
 
REFERENCES 
 
1. C. C. Ciang, J.-R. Lee, and H.-J. Bang. 2008. “Structural health monitoring for a wind turbine 

system: a review of damage detection methods” Measurement Science and Technology 19, page 20 
ff 

2. J. Schubel, R.J. Crossley, E.K.G. Boateng, and et al. 2012. “Review of structural health and cure 
monitoring techniques for large wind turbine blades” Renewable Energy, 51:113-123 

3. G. R. Kirikeraa, V. Shindea, M. J. Schulza, and et al. 2007. “Damage localisation in composite and 
metallic structures using a structural neural system and simulated acoustic emissions.” Mechanical 
Systems and Signal Processing, 21:280–297 

4. A.G. Beattie. 1997. “Acoustic Emission Monitoring of a Wind Turbine Blade During a Fatigue 
Test” In 35th Aerospace Sciences Meeting 

5. P. A. Joosse, M. J. Blanch, A. G. Dutton, and et al. 2002. “Acoustic Emission Monitoring of Small 
Wind Turbine Blades. Journal of solar energy engineering” 124(4):446–454 

6. D. Papasalouros, n. Tsopelas, I. Ladis et al. 2012. “Health Monitoring of a NEG-MICRON 
NM48/750 Wind Turbine Blade with Acoustic Emission” 7Th International Conference on 
Acoustic Emission 

7. M.J. Blanch and A.G. Dutton. 2003. “Acoustic Emission Monitoring of Field Tests of an operating 
Wind Turbine” Key Engineering Materials Vols. 245-246, pages 475–482 

8. O. Ley and V.F. Godinez-Azcuaga. 2013. “A wireless system for structural health monitoring of 
wind turbine blades” Safety, Reliability, Risk and Life-Cycle Performance of Structures and 
Infrastructures, pages 275–279 

9. T. Krause, S. Preihs and J. Ostermann. 2014 “Detection of Impulse-Like Airborne Sound for 
Damage Identification in Wind Turbine Rotor Blades” EWSHM 

10. T. Krause, S. Preihs and J. Ostermann. 2014. “Airborne Sound Based Damage Detection for Wind 
Turbine Rotor Blades Using Impulse Detection in Frequency Bands” 1st International Wind 
Engineering Conference 

11. IEC 61400-23 TS Ed.1. 2001. “Wind turbine generator systems – Part 23: full-scale structural 
testing of rotor blades” 

 


	Main Menu
	Author Index
	How to Use this CD-ROM
	Search
	Print

	Table of Contents
	VOLUME 1
	KEYNOTE PRESENTATIONS
	Applications of Structural Health Monitoring Technology in Asia
	SHM-Enriched High Speed Rail Systems

	AEROSPACE STRUCTURES
	A Framework for Damage Tolerance and Optimization of Stiffened Panels
	An Energy-weighted Factor Based Localization Method for On-line Wireless Impact Networking Monitoring
	Analysis of Loading Effects on Guided Ultrasonic Waves and Damage Assessment in a Full-scale CFRP Fuselage Structure
	Applicability of a UK MASAAG Guidance Paper to F-35 SPHM Evolution Process
	Application of Electromagnetic Acoustic Emission on an Aluminum Plate with Crack
	Cost Wise Readiness Enabled Through Condition Based Maintenance Plus (CBM+)
	Detection of Impact Damages in Composite Stiffened Ribs by a PZT Network
	Experimental Fabrication and Nondestructive Testing of Carbon Fiber Beams for Delaminations Using Embedded Terfenol-D Particles
	Fatigue Cracks Detection and Their Growth Monitoring During Fatigue Test of a Helicopter Tail Boom
	Feasibility of a Guided Wave-based SHM Technique for Stiffeners Disbond Detection
	Integrated Structural Health Monitoring System for Civil Aircraft Structures
	Internal Strain Monitoring of Composite Materials with Microstructed Optical Fiber Bragg Grating Sensors
	Large Deflection Prediction of Simplified Wing for Antenna Signal Compensation
	Monitoring Manufacturing of Composites Using Embedded Distributed Optical Fibre Sensors
	Monitoring of Perturbations in Aeronautical Structures and Its Application in Active Vibration Control
	ROC and Cost Curves for SHM Performance Characterization in a Multilevel Damage Classification Framework: Application to Impact Damage in Aircraft Composites Structures
	SHM Certification Requirements for Military Aircraft—An Australian Perspective

	BIO-INSPIRED SENSORS AND NETWORKS, SMART SENSOR TECHNOLOGIES
	A Haptic Approach for Impact Detection on Airplane Wings
	Citizen-Engaged Structural Health Monitoring Using Smartphone Sensors
	Evaluation of Different Topologies of Integrated Capillaries in Effective Structural Health Monitoring System Produced by 3D Printing
	Influence of the Relative Humidity to the Damage Detection Effectiveness of an ITO/PMMA Nanocomposite Film Sensor
	Real-time Time-frequency Spectrogram Construction Based on Mimicry of Human Auditory Systems

	BONDLINE MONITORING
	Bond Line Monitoring Technology for Aircraft CFRP Structure Using Lamb Wave
	Bondline Integrity Monitoring of Adhesively Bonded Structures via an Electromechanical Impedance Based Approach
	Damage Assessment in Adhesively Bonded Structures by Using SmartSHM
	Finite Element Analysis of Quantitative Percussion Diagnostics for Evaluating the Strength of Bonds Between Composite Laminates
	Study on Adhesive Bonds Influence on EMI Signatures

	CIVIL STRUCTURES
	40 KM Reach Distributed FBG Sensing System for Oil and Gas Pipeline, Railway and Subway, and Geological Features
	A New Model for Predicting Fatigue Damage
	A Suggestion of Health Monitoring for the Road Bridge Floor with Fiber Optic Sensor
	Analysis of Stress Corrosion Crack Growth and Related Structural Reliability Considerations
	Application of Structural Health Monitoring System for Long-span Cantilever Steel Truss Bridges
	Challenges in Damage Detection Based on Finite Element Analyses and Monitoring of Dynamic Curvature of Concrete-steel Composite Structures
	Comparison of Identified Models for Static Deformation of Arch Dam
	Compensation of Environmental Effects on Modal Properties by Second Order Blind Source Separation Techniques
	Conductive Polymer-based TDR Sensing Ice Accretion for Wind Turbine Blade
	Deferred Cost Savings for an Inventory of Bridges Using SHM
	Diagnostics of Buildings Including Crack Detection
	Dynamic Monitoring of Nuclear Reactor Protection Shell
	Embedded Interface Debonding Detection for an Irregular Complex Multi-chamber Steel Reinforced Concrete Column with PZT Impedance
	Embedding Numerical Models into Wireless Sensor Nodes for Structural Health Monitoring
	Experimental Validation of Structural Damage Identification Using Vibration Transmissibility
	Fatigue Crack Identification and Lifetime Prediction for Steel Bridge Deck Structures
	Field Monitoring of Reinforced Concrete Closure Strip Behavior with Wireless Sensors
	Heterogeneous Data Fusion for Traffic-induced Excitation Identification of Truss Bridges
	HIL Excitation in the Damage Assessment of a Timber Footbridge
	Identifications of Structural State Parameters of ConcreteColumns with Self-sensing Basalt-fiber-reinforced Polymer Bars
	Maturation of Real-time Active Pipeline Integrity Detection System for Natural Gas Pipelines
	Monitoring Early Age Properties of Cementitious Material Using Ultrasonic Guided Waves in Embedded Rebar
	Monitoring of Rail Bridge Displacements Using Digital Image Correlation
	Monte Carlo Localization and Multiple Vision Sensor Based 6-DOF Displacement Measurement System for the Rendezvous of PC Bridge Members
	Prospect of Structural Health Monitoring Application for Offshore Wind Farm in Taiwan
	Pulse Phase Thermography Inspection of Bond Defects in Environmentally Conditioned FRP-to-Concrete Specimens
	Scour Genius: Monitoring Scour Effects on Structures
	SHM-based Service Safety Evaluation of Dashengguan Bridge on Beijing-Shanghai High Speed Railway
	State of the Art of Geodetic Bridge Monitoring
	Structural Safety Monitoring System for Intertidal Zone Wind Turbine Tower
	Towards a Population-based SHM: A Case Study on an Offshore Wind Farm
	Validation of Finite Element Models of Existing Concrete Dams, Through Monitoring Data
	Validation of Long-Term Data from FBG Temperature Sensors
	Wind Driven Damage Localization in a High-rise Building

	DIAGNOSTICS
	A Combined Model-Based Identification and Model Validation Approach for Damage Identification
	A Local Sensor Configuration for Multiscale Damage Detection in an Aluminum Beam Alloy Structure with a Loose Bolt Joint
	A Novel Modal Strain Method for Damage Detection in SHM Based on FBG and iFEM
	A Novel Probabilistic Diagnostic Algorithm-Based Damage Localization for Aluminum Plates with Non-uniform Sections
	A Numerical Study for Damage Detection of a Thin Plate Using Pseudo Local Flexibility Method with Rotary Measurement
	A Validation Study for a Crack-Detected Method by Intelligent Coating Under Operational Environment
	An Abnormal Detection Analysis for Shield Tunnel SHM Based on Fuzzy Cluster Method
	Autonomous Mobile Inspection System for Detecting Hidden Voids in LNG Carrier Triplex Bonding Layers
	Composite Diagnostics with Use of Embedded PZT Transducers—A Smart Structure Example
	Damage Imaging of Aircraft Composite Structure Based on 2-D Cruciform PZT Array and Spatial-Wavenumber Filters
	Damage Localization in Composite Lattice Truss Core Sandwich Structures Based on a Curvature Mode Shape
	Detection and Characterization of Cracks Using Lamb Wave Propagation
	Development of a State-related Evaluation for Diagnostic-oriented Data Filtering Approach
	Development of the USACE Automated SMART Gate System for Lock Gates: Detection of Barge Impact Events Using Statistical Process Control
	Evaluation of Multiple Damage-Mode Models for Prognostics of Carbon Fiber-reinforced Polymers
	Identification of Multi-impact Locations Using Metal-core Piezoelectric Fiber Rosettes
	Improvement and Comparison of Wear-oriented State-of-health Classification Methods Using Optimization Techniques
	Influence of Loading on the Near Field Based Passive Metamaterial in Structural Health Monitoring
	Integrated FBG Sensor Responses and Full Field Thermo-elastic Stress Approach to Monitor Damage Accumulation in Glass Fibre Reinforced Composite Paltes
	Investigation of Ultrasonic Feature Guided Waves for the Monitoring of Structural Bends
	Quality Assessment for the EMI-based Inspection of PWAS
	Research on Monitoring and Forecasting Method of Fatigue Damage in the Hot Spots of the Metallurgy Crane
	Research on Propagation of Guided Wave in Narrow Plate and Damage Detection
	Signal-based Fault Prognosis Approach Based on Time-frequency Analysis Applied to Industrial Data
	Structural Damage Identification in an Aeronautical Panel Exploring the PCA and Delaunay Triangulation
	Ultrasonic Quantification of Volume Loss in Thick-Wall Components

	ELECTROMECHANICAL IMPEDANCE BASED METHODS
	A Statistical Approach for Assessing Reliability for Impedance-based Structural Health Monitoring Using Probability of Detection
	An Integrated SHM System Based on Electromechanical Impedance and Guided Ultrasonic Waves
	Evaluation of the E/M Impedance Method as a SHM Technique for Large Civil Aircraft Spoilers: Analytical, Numerical and Experimental Studies Performed with Simple Structures
	Online Electro-mechanical Impedance-based Structural Tamper Detection
	PCA-based Method for Damage Detection Exploring Electromechanical Impedance in a Composite Beam
	Smart Wireless Sensor Node for Impedance-Based SHM Applications with Multi-Sensor Capability and Automatic Compensation for Temperature Effects

	ENVIRONMENTAL EFFECTS
	A Framework for Damage Detection under Varying Temperature Effects Using Artificial Neural Networks and Time Series Analysis
	An Acousto-Ultrasonics Pattern Recognition Approach for Damage Detection Under Variable Temperature Conditions
	Development of a Multi-Functional Installed Ultrasonic System for Detection of Pitting Corrosion and Bolt Loosening on Aerospace Vehicles
	Effect of Load and Temperature Changes on Nonlinear Ultrasonic Measurements: Implications for SHM
	Fatigue Property of Accelerated Corroded High-Strength Steel Wires in Laboratory and Naturally Corroded Bridge Wires from Replaced Cables
	Non-stationary Random Coefficient Models for Vibration-based SHM in Structures Influenced by Strong Operational and Environmental Variability
	Structural Condition Assessment in a Prestressed Concrete Bridge Based on Analysis of Environmental Effects on Long-term Strain Monitoring Data
	Structural Damage Detection Using Modal Frequencies Under Temperature Variability with Modified Auto-Associative Neural Network Technique
	Temperature Effects on Strains of a Continuous Box-Girder Bridge with a Long-Term Monitoring System
	The Long Term Performance of a Guided Wave SHM System on a Steel Tank

	MODELLING AND SIMULATION
	An Explicit Time Domain Spectral Finite Element for Guided Wave SHM in Composite Plate Strips with Physically Modelled Active Piezoelectric Sensors
	Analysis and Optimization of Pipeline Assembly and Correcting Based on Finite Element Technology
	Efficient Numerical Simulation Method for Lamb Wave Propagation and Its Verification
	Multi-Physics Modeling and Simulation of a Frequency Doubling Antenna Sensor for Passive Wireless Strain Sensing
	Multiscale Flow Modeling and Simulation to Predict Void Formation and Transport in Composite Manufacturing
	Simulation of Guided Wave Inspections Using Hybrid Modal/Finite Element Formulation: Application to a SHM System for Pipe Monitoring with Complex Geometries
	Structural Identification of Large Finite Element Models Using Commodity Computing Clusters for Parallel Genetic Algorithms
	Wave Propagation in Fluid Loaded Thin Walled Waveguides

	SENSORS/ACTUATORS
	A Design Strategy to Improve the Directivity of Wavenumber-Spiral Frequency-Steerable Acoustic Transducers
	A Gyroscope Free Inertial Measurement Unit for Human Gesture Recognition and Applications: A Preliminary Study
	A Low-Cost, Wireless Chemiluminescence-Based Deformation Sensor for Soil Movement and Landslide Monitoring
	A Method of Displacement Measurement for Structural Constructions Based on the Microwave Radar and Active Transponder
	A Motion Based Power Management Technique for Wireless Sensor Networks Deployed for SHM
	A Multirotor-based Approach for Tap-testing Difficult-to-access Structures
	A Novel, Wireless Acceleration Evaluator Used for Health Monitoring of Aging Structures and Bridges
	Energy Harvesting Using Arrays of Granular Chains and Solid Rods
	Evaluation of the Performance of an Energy Harvesting Chain Based on Piezopolymer Sensors
	FE Tool for Drape Modelling and Resin Pocket Prediction of Fully Embedded Optical Fiber Sensor system
	Influences of Adhesive Properties on Strain Measurement Results of Rayleigh Backscattering Based Fibre Optic Sensors
	Linear Guide with Material Integrated Strain Gauges for Structural Health Monitoring
	Multifunctional Magneto-Au/mSiO2 Core-shell Nanoparticles for Advanced Theranostics: Synthesis and Modeling
	Optical Fiber Sensors, MEMS Accelerometers and Acoustic-based Non-Destructive Technique: Three High-ends and Complementary Technologies for Advanced SHM Applications
	Optimized Actuator/Sensor Combinations for Structural Health Monitoring: Simulation and Experimental Validation
	Performance Evaluation of FBG Sensors under Fatigue and Weathering
	RFID Sensing Platform in Structure Deformation Monitoring
	Structural Health Monitoring Applications of Ultrasonic Surface Wave Generating Inter-digital Transducer (IDT)
	Structural Optimization of a Piezoelectric Transducer for Selective Guided Wave Excitation
	Subharmonic Resonance of Geometrical Nonlinear Structure in 2-D Periodic Elastic System for Mechanical Wave Filtering
	Wireless Sensor Network for Structural Health Monitoring by Means of Lamb-Waves

	SHM-BASED STRUCTURAL DESIGN
	Assessing the Performance of a High Damping Rubber Bearing in Beyond-design Conditions
	Design and Supply of a SHM Based Condition Assessment of Critical Structures System Using the Techniques of Corrosion and Stray Current Monitoring on the Cityringen Metro Project in Copenhagen
	Design of a Corrosion Detection System for a Shelter Structure
	Optimal Placement of Fiber Optical Sensors along Zero-strain Trajectories to Detect Damages in Thin-walled Structures with Highest Sensitivity
	SHM Enabled Design: Application to Damage Tolerance Design with Bonded, Composite Joints
	Ultra-lightweight Composite Stiffened Panel Designed Based on SHM and Rapid Repair System

	SIGNAL PROCESSING
	A Computationally Compact Algorithm for Real-time Detection of Abrupt Structural Stiffness Degradations
	Animation Future Prediction Method by PCA and SST
	Application of Acceleration-based Damage Detection Algorithms to Experimental Data from Multi-story Steel Structures
	Application of Multifractal Detrended Fluctuation Analysis for Structural Health Monitoring
	Application of SHM Pattern Recognition to Assess Decision Making of Humans in the Loop
	Clustering Studies for Damage Detection in Bridges: A Comparison Study
	Comparative Study of Two Hardware Development Boards for Implementation of PCA-based Algorithms in Structural Damage Detection
	Content Adaptive Signal Compression for Remote SHM and NDT Operation
	Health Monitoring of Corrosion Control Coatings Used on Ship Tanks and Enclosures
	Modified Compressive Sensing-based Migration for GPR Probing of Reinforced Concrete Bridge Decks
	Noise Reduction Methods for Hammering Impact Acoustic Inspection: An Experimental Comparison
	Non-planar Ising Graphical Model for Efficient Inference in Structural Health Monitoring
	Principal Component Analysis and Self-organizing Maps forDamage Detection and Classification under Temperature Variations
	Spread Spectrum Pulse Coding in Lamb Wave Inspections
	Structural Diagnostics via Anomaly-driven Demixing of Wavefield Data
	Updating the Mathematical Models of Bridges Using Data-driven Techniques
	Using the Subharmonic Resonance to Detect Bolted Joint Looseness

	SYSTEM IDENTIFICATION
	An Approach in Dynamic Monitoring Using Long-gage Fiber Optic Sensors
	Damage Precursor Detection Using Nonlinear Dynamic Parameters and Micromechanics
	Decentralized Damage Detection under Ambient Excitations with Random Decrement Functions
	Dynamics Analysis and Controller Design of a Quadrotor-based Wall-climbing Robot for Structural Health Monitoring
	Examples of Output-only Modal Identification Using Compressive Sensing Techniques
	Experimental Identification of Structural Dynamics and Aeroelastic Properties of a Self-sensing Smart Composite Wing
	Increasing the Efficiency of Blind Source Separation Methods for Improved Modal Parameter Estimation
	Long-term Dynamic Response of Hagia Sophia in Istanbul to Earthquakes and Atmospheric Conditions
	Modal Analysis of a Full-scale Four-story Reinforced-concrete Base-isolated Building Subjected to Random and Simulated Earthquake Shake Table Excitations
	Modelling the Damage Monitoring Capability of Conductive Glass/Epoxy Laminates
	Monitoring Early Damage Initiation of Very High Cycle Fatigued Composite Material Using a Nonlinearities Based Inverse Approach
	Novel Reduced Model Based Damage Detection of Frame Structures
	Parametric Identification of a Cable-stayed Bridge under Earthquake Excitation Using LSE and Substructure Approaches
	Study of Vibration Based SHM Technologies, Part IV: Localization Using Physical-based Methods
	Wave-propagation and Transfer-matrix Approach for System Identification

	VIBRATION-BASED SHM
	Comparing Three Derivative Discontinuities Detection Methods for the Localisation of Cracks in Beam-like Structures
	Comparison on Identification and Damage Detection Method Using Output-only Measurement: Application to Bridge Monitoring During Scouring Test
	Damage Detection in a Laboratory Model Using a Nonlinear Constraint Satisfaction Processor for Finite Element Model Updating
	Detection of Stiffness and Mass Changes Separately Using Time Series Analysis with Output-only Vibration Data
	Experimental Evaluation of Vibration-based Damage Identification Methods on a Composite Aircraft Structure with Internally-mounted Piezo Diaphragm Sensors
	Healing Assessment of Fractured Femur: Orthopaedic SHM
	Impact Force Identification of Isogrid-stiffened Panels Using Experimental Transfer Matrices
	Long Sensor Layers for Machinery Monitoring
	Nonlinear Vibro-acoustic Interactions for Crack Detection in Beams
	Rail-infrastructure Monitoring through the Dynamic Response of a Passing Train
	Shock of Vibration-based Technologies, Part II: Detection
	Shock of Vibration-based Technologies, Part I: Experimental Setup and Automated Identification

	SPECIAL SESSION: ACOUSTIC EMISSION IN AEROSPACE APPLICATIONS
	Acoustic Emission Based Damage Characterization in Composite Plates Using Low-velocity Impact Testing
	Acoustic Emission Monitoring of Crack Propagation in Titanium Samples
	Acoustic Emission of 3D Angle Interlock Glass Fibre Composites
	Acoustic Emission-based Impact Location Estimation for Composite Structures
	Acoustic Emissions from Damage Mechanisms in Composites
	Damage Evaluation for Aircraft CFRP Components Using Piezoelectric Sensing
	Damage Identification Using Acoustic Emission Data Obtained from Large Composite Structures
	Generic Methodology for Validating Acoustic Emission Structural Health Monitoring Installations
	Modeling on Propagation of Shock Waves Induced byHypervelocity Impact (HVI) with Application to Evaluation of HVI Damage
	Optimization of Acoustic Source Localization in Large Plates
	Strong Interference Denoising Method for the Multiple Damage Acoustic Emission Signals of the Aircraft Composite Structures


	VOLUME 2
	SPECIAL SESSION: CIVIL SHM STANDARDISATION—PROGRESS AND STATUS
	A NoSQL-based Data Management Infrastructure for Bridge Monitoring Database
	A Tale of Two Tunnels—Understanding the Performance of Existing and New Tunnels during Construction Works
	Activities of the Italian UNI-WG06 on Standardization in SHM
	An Update on a Large Scale SHM Deployment on Sydney’s Harbour Bridge and Associated Research Activities
	British Columbia Smart Infrastructure Monitoring System (BCSIMS)
	Comparative Damage Detection in the IASC-ASCE Benchmark Structure Using SHETM
	Seismic Retrofitting and Structural Health Monitoring of a Masonry Vault by using GFRP Grids with Embedded FBG Sensors
	SHM Using Eulerian-based Virtual Visual Sensors: Introduction of a New Black-and-white Target for Improved SNR
	Structural Health Monitoring of Unique Structures: Normandy and Tancarville
	The e-Bridge 2.0 Approach for SHM of Bridges in Costa Rica

	SPECIAL SESSION: EMBEDDED SENSORS FOR DETECTING DAMAGE IN COMPOSITES
	Assessment of Embedded Fiber Bragg Gratings for Structural Health Monitoring of Composites
	Carbon Nanotube Appliques for Fatigue Crack Diagnostics
	Design of Embedded FBG Sensor System for Ultralight Aircraft Wing Monitoring
	Finite Element Modeling of PVDF Matrix Carbon Fiber Composites
	Guided Wave Sensing with Fiber Bragg Grating Optic Sensors and Embedment
	Impact Damage Identification in Glass Fiber/Epoxy Laminates with Carbon Black Filler via Electrical Impedance Tomography
	Impact Localization Monitoring of the CFRP Composite Plate Based on Low-sampling Rate FBF Sensors by SVM
	In-situ Strain and Damage Sensing in Glass Fiber Laminates Using Embedded CNT
	Internal Defect Detection in Composite Plates on Demand
	Maximum Strain Detection of Structures Using Fiber Optic BOCDA Sensor with Aluminum Foil Packaged Optical Fiber
	Rapid Processing of Full-spectral Data from Embedded FBG Sensors
	Screening Failure Detection of Structural Composite Systems: Embedded Triboluminescent Structronic Wires
	Sensitive Skin Based on pH Sensitive Smart Materials for Crack Detection
	Structural Health Monitoring of an America’s Cup Sailing Catamaran Using Embedded FBG Sensors
	Towards an Unified Approach for Guided Ultrasonic Wave Dispersion Curves in Metallic and Composites Materials

	SPECIAL SESSION: GUIDED WAVES IN STRUCTURES FOR SHM
	A Boundary Element Formulation for Modelling Structural Health Monitoring Applications
	A Finite Wavelet Domain Method for the Rapid Simulation of Wave SHM Systems in Composite Plate Strips for Impact and Damage Detection
	Adaptive Reverberation Suppression Techniques for SHM in Composite Materials
	An Insight into High-order Harmonic Generation of Lamb Waves Induced by a Breathing Crack Using a Spring Model and a Local Interaction Simulation Approach
	Analytical Investigation of the Interaction of Rayleigh and Lamb Waves at a Delamination-like Discontinuity in a Thick Plate
	Application of the PCA to Guided Ultrasonic Waves to Evaluate Tensile Stress in a Solid Rod
	Characterization of Guided Waves Propagation in a Composite Skin-stringer Assembly
	Development of a Hyperelastic Transversely Isotropic Materials Law for the Simulation of the Higher Harmonic Lamb Wave Generation in Composite Structures
	Development of Integrated Process and Structural Health Monitoring System Based on Piezosensors for CFRP Reinforcements Made by Resin Transfer Molding
	Effect of Piezoelectric Transducer Bonding on Time Reversibility of Lamb Waves in Plates
	Guided Wave Displacement Validation for SHM Applications Using Air Coupled Ultrasonic Scanning Technique
	Guided Wavefield Reconstruction from Sparse Measurements Using Compressed Sensing
	Implementation of the Surface Response to Excitation (SuRE) Method with DSP’s for Detection of the Damage of Thick Blocks
	Independent Component Analysis for Improved Defect Detection in Guided Wave
	Investigating Efficiency of Non-linear Wave Modulation Spectroscopy for Early Detection of Critical Buckling Damages in Sandwich Composite Panels
	Lamb Wave Based Structural Damage Detection Method Using Bayesian Updating
	Lamb Waves Mode Decomposition Using the Cross-wigner-ville Distribution
	Modal Based Damage Indicators for Monitoring of Delamination and Disbond in Composite Structures Using Linear Array Transducers
	Multi-frequency Approach to Imaging Damage in Stiffened Structures Exhibiting Multi-path Reflections
	Multi-path Exploitation in a Sparse Reconstruction Approachto Lamb Wave Based Structural Health Monitoring
	Optimization of PZT Rebar Active Sensing System and Its Application for CA Mortar Layer Fell-off Detection
	Phased Array Quantitative Imaging of Fatigue Cracks Based on Linearly Dispersive Signal Construction
	Practical Evaluation of SHM Damage Detection Under Complex Environmental Conditions Using Receiver Operating Characteristics
	Quantitative Characterization of the A0 Scattered Field Due to Edge Delaminations as a Function of the Through Thickness Position
	Scattering of the Symmetrical Edge-guided Wave by a Small Edge Crack in an Isotropic Plate
	Selection of Structural Features for the Systematic Study of Guided Wave Propagation and Interaction with Damage
	Structural Health Monitoring Platform for Sensorised Composite Structures
	The Influence of Stiffeners on the Propagation of Guided Ultrasonic Waves
	Towards Passive Guided Wave Tomography of Extended Defects Using Ambient Elastic Noise Cross-correlations
	Towards the Deployment of Acoustoultrasonics-based SHM in Industry
	Ultrasonic Guided Wave Sensor Network Optimization for Monitoring Rivet Line

	SPECIAL SESSION: MONITORING AND HEALTH MANAGEMENT OF HIGH-SPEED RAILWAYS
	AET-based Pattern Recognition Technique for Rail Defect Detection
	Application and Prospect of Fiber Bragg Grating Sensing Technology in Structural Health Monitoring of High-speed Train
	Applications of Structural Health Monitoring on Intelligent High-speed Train
	Chinese Turnout Crack Monitoring System of High-speed Railway
	Cylindrical Guided Wave Approach for Damage Detection in Hollow Train Axles
	Damage Allocation for Railway Rails Using PZT Sensors
	Empowering the QA Technician with Intuitive 3D Optical Inspection Tools
	Magnetoelectric Wireless Condition Monitor for Trackside Monitoring of Train Traction Systems
	Monitoring of Mission Critical Components of Railways Using Smart Railway System
	Monitoring of Temperature Gradient Effects on the Mechanical Behavior of a Real Ballastless Track Structure
	Outlier Detection in Sensor-assisted Online Ride Comfort Assessment of High-speed Trains
	Research on Fatigue Crack Detection of Rail Vehicle Axle Based on Acoustic Emission
	Research Progress in Structural Health Monitoring of Axle Box Bearings in Highspeed Train
	Some Techniques for the Performance Evaluation of Railway System
	Temperature Monitoring of High-speed EMU Equipment Based on Simulation Analysis and FBG Sensors
	Train Wheel Condition Monitoring by Rail Pad Sensor
	Virtual Fatigue Test Method for the Fatigue Life Prediction of Welded Structure in Railway Vehicle Based on the Virtual Strain Gauge Technology

	SPECIAL SESSION: MULTIFUNCTIONAL MATERIALS
	A Remotely Readable, Self-authenticating Tamper Evident Seal Based on Graphene-based Materials and Compressive Sensing
	Carbon Nanotubes for Assessing the Structural Integrity of Composite Bonded Joints with Film Adhesives
	Characterization of Carbon Nanotube Strain Sensors Using Experimental Tests and Percolation Modeling
	Composite Nanofibers for Structural Health Monitoring
	Investigation on Large-area and Flexible PZT/PVB/additives Composite Films for New Piezoelectric Sensor Application
	Long Term Electrical Characterization of Thermal Cycled Carbon Nanotube Thin Films
	Mechanoluminescent Composites Towards Autonomous Impact Damage Detection of Aerospace Structures
	Multifunctional Energy Storage Composites for SHM Distributed Sensor Networks
	Multiscale Modeling and Characterization of Stress-sensitive Mechanophore-embedded Nanocomposites
	Piezoresistivity of Nickel Powder Filled Cement-based Composite

	SPECIAL SESSION: PROBABILISTIC SHM
	A Compressed Sensing Approach in Structural Damage Identification
	A Data-driven Bayesian Ascent Method for Maximizing Wind Farm Power Production
	A Probabilistic Model for Quantifying Uncertainty of Acoustic Nonlinearities of Lamb Waves and Its Application to the Characterization of Damage in Composite Laminates
	Aircraft Composite Structure Preventive Maintenance
	An Operation Reliability Prediction Method for CNC Machine Tool Based on Hidden Markov Chain Model
	Damage Characterization in Concrete Jack Arch Bridges Using Symbolic Time Series Analysis
	Damage Detection Sensitivity, Specificity and Classification Data Analysis for SHM Systems Design, Verification and Validation
	Detecting Damage on Wind Turbine Bearings Using Acoustic Emissions and Gaussian Process Latent Variable Models
	USACE SMART Gate: Structural Health Monitoring to Preserve America’s Critical Infrastructure
	Efficient Bayesian Model Selection for Identifying Locally Nonlinear Systems Incorporating Dynamic Measurements
	Enhanced Recursive Probabilistic Integration Method for Probabilistic Fatigue Life Management Using Structural Health Monitoring
	Identification of Barely Visible Impact Damages on a Stiffened Composite Panel with a Probability-based Approach
	In-line Inspection of Pipelines by Using a Smart Pig (ITION) and Multivariate Statistical Analysis
	Leak Detection and Localization on Hydrocarbon Transportation Lines by Combining Real-time Transient Model and Multivariate Statistical Analysis
	Mechanical Equivalent of Logical Inference for Structural Health Monitoring
	Motion Magnification Based Damage Detection Using High Speed Video
	Multiple Damage Identification Using the Reversible Jump Markov Chain Monte Carlo
	Online Fatigue Damage Prediction for Metallic Structures Via Output Only Vibration Measurements
	Peaks Over Threshold Method for Structural Health Monitoring Detector Design
	Probabilistic Data-driven Assessment of Pavement Management Systems
	Probabilistic Fatigue Damage Prognosis Using a Surrogate Model Trained Via 3D Finite Element Analysis
	Remaining Useful Life Estimations Using Acoustic Emissions
	Sensor Placement Optimization for Structural Health Monitoring
	SHM Using Acoustic Sources of Opportunity: Monitoring Green’s Correlations
	Structural Damage Detection Using Extended Kalman Filter Combined with Statistical Process Control in Nonlinear Systems
	Structural Health Monitoring of Wind Turbine Blades Using Statistical Pattern Recognition
	Study of Vibration Based SHM Technologies, Part III: Localization Using Statistical Learning Theory
	Susceptibility on the Strain Field Change as Function of the Coupling Between the Effect Produced by Damage Appearance and the Change in the Load Conditions
	System-level Inspection Scheduling: An Approach Based on Stochastic Future Allocation
	The Influence of Redundant Structural System Characteristics on the Value of SHM Information
	Uncertainty Quantification in Ultrasonic Wave Based Detection of Delamination in Composite Structures

	SPECIAL SESSION: ADVANCES IN ULTRASONIC AND ACOUSTIC EMISSION TECHNIQUES FOR SHM/NDE
	A Novel Coda Wave Interferometry Calculation Approach Using Taylor Series Expansion
	Advances in Smart Hangar and Its Real-world Applications
	Damage Detection for Composites Using Time Reversal Method with Different Amplitudes of Excitation
	Damage Localization in Plate-like Structures Using Guided Ultrasonic Waves Edge Reflections
	Detection and Quantification of Fatigue Cracks in Rail Steel Using Acoustic Emission Technique
	Detection of Defects in Composites Using Vibro-acoustic Modulation
	Development of Laser-powered Wireless Ultrasonic Device for Aircraft Structural Health Monitoring
	Development of Wireless Ultrasonic Propagation Imaging System
	Estimating the Mechanical Properties of Layered Media Using Ultrasonics: Numerical Study with High Resolution Wave Propagation
	Impact Damage Imaging Using Non-contact ACT/LDV System
	Nonlinear Damage Detection and Localisation Using a Time Domain Approach
	On-site Evaluation of Fatigue Damage in Concrete Bridge Deck with Innovative NDT
	Precursor Damage Inception Quantification
	Recent Advances in the Ultrasonic Polar Scan Method for Characterizing (Degraded) Fiber Reinforced Plastics
	SHM of the Eyebars of the Old San Francisco Oakland Bay Bridge
	Simulation of Guided Waves in CIVA Platform: Models for SHM of Composite Structures
	Small Defect Detection Through Local Analysis of Acoustic Spatial Wavenumber
	Sparse Reconstruction of Flaw Signal from Noisy Ultrasonic Data: A Bayesian Framework
	Tomographic Imaging of Structural Flaws with New Adaptive Weights on Array
	Ultrasonic Guided Wave Based Damage Detection Using Low-dimensional Data from Laser Doppler Scan

	SPECIAL SESSION: RELIABILITY OF SHM
	Establishing the Reliability of SHM Systems Through the Extrapolation of NDI Probability of Detection Principles
	Inverse Estimation for Damage Assessment in SHM: Moving Beyond the Probability of Detection
	Probability of Detection Assessment of a Guided Wave Structural Health Monitoring System
	SHM Reliability and Implementation Overview—A Personal Military Aviation Perspective
	Structural Health Monitoring (SHM) Reliability Workshop

	SPECIAL SESSION: SHM CERTIFICATION FOR AIRBORNE APPLICATIONS
	Evaluation of Long-term Flight Data from On-board SMART Layers
	Developments Towards the Qualification of Two SHM Systems for S-SHM Application
	Guidance on Integrating Matured SHM Systems into UK Military Aircraft
	Implementation of Structural Health Monitoring (SHM) into an Airline Maintenance Program
	Verification and Validation Framework for Certification of Integrated Vehicle Health Management and Prognostic Health Management

	SPECIAL SESSION: SHM TECHNOLOGY IN WIND TURBINES
	Acoustic Emission Damage Detection for Wind Turbine Rotor Blades Using Airborne Sound
	Application of a Finite Element Model Updating Approach to Damage Localization at Offshore Wind Energy Converters
	Extreme Function Theory for SHM: A Case Study for Wind Turbines
	Framework for a Spectral Element Wind Turbine Model Development for Load and Damage Estimation
	Impact Location Procedure for Composite Structure Using Rosette with 25 Degree Angles Between Sensors
	Kalman Filter Based Data Fusion for Bi-Axial Neutral Axis Tracking in Wind Turbine Towers
	Long-term Prediction of Dynamic Responses on an Offshore Wind Turbine Using a Virtual Sensor Approach
	Monitoring of a 34 m Wind Turbine Rotor Blade During a Fatigue Test by a Modular SHM-Scheme
	Monitoring the Consumed Fatigue Life on Three Offshore Wind Turbines
	Numerical Model Quality Assessment of Offshore Wind Turbine Supporting Structure Based on Experimental Data
	Structural Health Monitoring Considerations on Offshore Wind Turbine Models
	Vibration-based Damage Detection on a Blade of a Small Scale Wind Turbine
	Vibration-based Ice Detection of Rotor Blades in Wind Turbines—The Industrial Realization of an SHM-System
	Wear Aging and Related Impact on System Reliability
	Wireless Monitoring and Spectral Analysis of a 3 kW Wind Turbine for Condition Monitoring
	Clustering of Vehicular Cable Tension of Cable-Stayed Bridge Under Normal Operation Conditions

	SPECIAL SESSION: SHM WITHIN HARSH EXTREME ENVIRONMENTS
	Consideration of Thermal Effects in Electro-mechanical Impedance Measurement for Space Structures
	Early Warning System Development for Highway Bridge Scouring
	Fully-distributed Fiber Optic Sensor for Strain Measurement at High Temperature
	Hypervelocity Impact Events—Who Cares?
	Laboratory Validation of a Piezoelectric Scour Monitoring Sensor
	Modal Property-based Approach for Lateral Distribution Evaluation of Intact and Damaged Reinforced Concrete Bridge
	NASA Prototype All Composite Tank Cryogenic Pressure Tests to Failure with Structural Health Monitoring
	Research on Merging Signal Processing Based on Mode Separation for PZT Performance
	Scour Monitoring on a Field Bridge Using FBG-based Instrumentation
	The Performance of a Surface-bonded PZT Sensor Based Rocket Tanks SHM System Under the Cryogenic Temperature Operating Environment

	SPECIAL SESSION: TECHNOLOGIES FOR HEALTH-CONSCIOUS AIRCRAFT AND MANEUVER
	Damage Characterization and Classification for Composite Honeycomb Structures
	Decision Making for Reference-Free Damage Detection
	Detecting Impacts on a Representative Aerospace Structure: An Implementation with Tests
	Exploring the Efficiency of BIGDATA Analyses in SHM
	Selecting Features for Data Based Damage Detection
	Structural Health Monitoring of a UAV Fleet Using Fiber Optic Distributed Strain Sensing

	SPECIAL SESSION: VERY DENSE ARRAYS OF SENSORS: 1D, 2D, AND 3D DISTRIBUTED AND QUASI-DISTRIBUTED SENSORS
	Accurate Source Localization Using Highly Narrowband and Densely Populated MEMS Acoustic Emission Sensors
	CLoVER Transducers for Static and Dynamic Strain Sensing
	Crack Identification Using Sensing Sheets
	Damage Detection Using Smart Concrete Engineered with Nanocomposite Cement-Aggregate Interfaces
	Dense Network of Large Area Electronics for Fatigue Crack Detection and Localization
	Detecting and Locating Defects in Coated Metallic Structures Using Arrays of Small Microwave Resonators
	Development of a Generalized Excitation Algorithm for Modeling Phased Array Acoustic Sensors Using Distributed Point Source Method
	Direct State-Space Models for Time-Varying Sensor Networks
	Distributed Fibre Optic Sensors for Stiffened Skin Panels Strain Monitoring and Failure Mode Detection
	Electrical Impedance Tomography-based Sensing Skin for Structural Health Monitoring
	Fatigue Damage Detection of Rib-to-Deck Welded Joints Using 5cm High-Spatial-Resolution DDP-BOTDA System
	High-resolution Distributed Fiber-optic Monitoring of Composite Beams Production
	Identification of Impact Force Based on Compressive Sensing in Large Structural Health Monitoring
	Long Distance Video Camera Measurements of Structures
	Mechanochromic Photonic Crystals for Structural Health Monitoring
	Morphopipe: Curvature Monitoring of Flexible Risers with MEMS Accelerometers






