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SPECIFICATION 

 

TO WHOM IT MAY CONCERN: 

 

Be it known that I, with name, residence, and citizenship listed below, have 

invented the inventions described in the following specification entitled: 

 

METHOD OF ACOUSTICALLY DETECTING EARLY TERMITE INFESTATION 

 

 

Inventor:  Nick Gromicko 

 

    Residence:     Frederick, Colorado 

     Citizenship:    USA 
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Background 

  

[0001] Termite inspectors may use visual cues and poking tools to identify 

termite activity and a degree of infestation. However, only about 25 percent of the 

building structure (FIGURE 1) may be accessible [IEEE Ultrasonic Symposium, 

1991, pp. 1047–1051]. And, successful visual detection usually means that 

infestation is advanced (FIGURES 2a-2b), causing great expense and 

inconvenience for occupants of the building.  

[0002] Technical tools may provide a deeper look into the structures, such as 

thermal imaging that scans for changes in interior wood condition. Other tools may 

interrogate the structures by transmitting RF or acoustic waves into the building 

structures and observing what’s reflected in order to locate tunnels or termite 

movement. However, thermal and interrogation techniques can be expensive, 

bulky, and/or invasive (FIGURES 3a, 4a). Additionally, interrogation techniques 

may detect only advanced infestation (FIGURE 3b), and may be too simplistic to 

sense a type or an intensity of termite activity, such as tunnel movement, level of 

feeding, or scope of an alarm signal (FIGURES 4b-4c). Also, acoustic reflections 

may have to compete with higher levels of household noise resulting from 

increasing numbers of work-at-home occupants. 

[0003] More frequent and thorough inspections using a combination of the most 

sophisticated tools may more often catch an early infestation. However, there’s 

still a risk of forgetting to schedule an inspection, and the house or building may 
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sometimes be empty for months, such as when the occupants leave for a winter 

home.   
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Summary 

 

[0004] This Summary is provided to introduce a selection of concepts in a 

simplified form that are further described below in the Detailed Description.  This 

Summary is not intended to identify key aspects or essential aspects of the 

claimed subject matter.  Moreover, this Summary is not intended for use as an aid 

in determining the scope of the claimed subject matter. 

[0005] In an embodiment, there is disclosed a  method of using a portable 

sampling device for early detection of termite activity within a suspect zone of a 

building made with wood. The suspect zone may contain environmental noise 

maskable of at least one sound pattern of the termite activity discoverable in the 

building. The method may further comprise collecting an environmental 

knowledge base representing a variety of environmental noises potentially present 

in the suspect zone. The method may further comprise establishing a termite 

pattern library representing a variety of termite sound patterns discoverable during 

a termite inspection of the suspect zone. At least a portion of the pattern library 

may be accessible by or storable within the sampling device. A deep learning 

model based on an artificial neural network may be provided for learning to 

discern the at least one sound pattern from the variety of sound patterns in the 

presence of the variety of environmental noises. 

[0006] The method may further comprise training the deep learning model on the 

variety of sound patterns in the termite pattern library in order to produce an 

intelligent algorithm installable in the sampling device for detecting the termite 
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activity. During the termite inspection, a primary audio transducer may be 

configured to the sampling device and directed toward a sample location in the 

suspect zone. An audio sample may be collected from the sample location and be 

substantially within the human frequency range of 20Hz - 20kHz. The method may 

further include evaluating the audio sample, using the intelligent algorithm, for a 

match with at least one of the variety of sound patterns in the termite pattern 

library. The sampling device may be configured to indicate an intensity of the 

termite activity if the intensity is greater than an activity threshold. 

[0007] In a further embodiment, there is disclosed a method of using a portable 

sampling device for early detection of termite activity within a suspect zone of a 

building made with wood. The suspect zone may contain environmental noise 

maskable of at least one sound pattern of the termite activity discoverable in the 

building. A termite pattern library may be established and may contain a variety of 

termite sound patterns discoverable during a termite inspection of the suspect 

zone. At least a portion of the pattern library may be accessible by or storable 

within the sampling device. The method may further comprise placing a contact 

transducer configured to the sampling device in firm contact with a solid surface in 

the suspect zone and responsive to the termite activity. A substantially 

omnidirectional microphone may be placed in an open area of the suspect zone 

and also configured to the sampling device for collecting environmental noise. 

[0008] The method may further comprise collecting a vibrational sample from the 

contact transducer and concurrently collecting a noise sample from the omni 

microphone. The method may further comprise aligning the vibrational and noise 
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samples in time and subtracting a scaled portion of the noise sample from the 

vibrational sample such that the difference is minimized. The aligning and 

subtracting may thereby produce a cancelled sample. The cancelled sample may 

be correlated with one or more of the variety of sound patterns for identifying the 

termite activity and discovering a degree of correlation for each correlated pattern. 

The sampling device may indicate the at least one sound pattern of the termite 

activity when the degree of correlation is greater than a correlation threshold. 

[0009] Additional objects, advantages and novel features of the technology will 

be set forth in part in the description which follows, and in part will become more 

apparent to those skilled in the art upon examination of the following, or may be 

learned from practice of the technology. 
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Brief Description of the Drawings 

 

[0010] Non-limiting and non-exhaustive embodiments of the present invention, 

including the preferred embodiment, are described with reference to the following 

figures, wherein like reference numerals refer to like parts throughout the various 

views unless otherwise specified.  Illustrative embodiments of the invention are 

illustrated in the drawings, in which: 

 

[0011] FIGURE 1 illustrates a wooden house, a potential object of a termite 

inspection. 

[0012] FIGURES 2a-2b illustrate prior art inspection results for visually detecting 

termite tunnels in cases of advanced infestation. 

[0013] FIGURES 3a-3b illustrate prior art inspection results for a thermal imaging 

tool for detecting termite infestation. 

[0014] FIGURES 4a-4c illustrate prior art spectral distributions for an acoustic 

sampling of termite activity. 

[0015] FIGURE 5 describes varieties of termite activity preferable for discerning 

early infestation, in accordance with an embodiment of the present disclosure. 

[0016] FIGURE 6 illustrates performing a termite inspection using an intelligent 

algorithm installed on a smart phone for a method of detecting early termite 

infestation, in accordance with an embodiment of the present disclosure. 

[0017] FIGURE 7 illustrates a flowchart for a method of detecting early termite 

infestation, in accordance with an embodiment of the present disclosure.  
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[0018] FIGURE 8 illustrates training a deep neural network (DNN) learning 

machine for a method of detecting early termite infestation, in accordance with an 

embodiment of the present disclosure. 

[0019] FIGURE 9 illustrates spectragrams of audio samples for a method of 

detecting early termite infestation, in accordance with an embodiment of the 

present disclosure. 

[0020] FIGURE 10 illustrates a second flowchart for a method of detecting early 

termite infestation, in accordance with an embodiment of the present disclosure. 

 

 

Detailed Description 

 

[0021] Embodiments are described more fully below in sufficient detail to enable 

those skilled in the art to practice the system and method.  However, 

embodiments may be implemented in many different forms and should not be 

construed as being limited to the embodiments set forth herein.  The following 

detailed description is, therefore, not to be taken in a limiting sense. 

[0022] When elements are referred to as being “connected” or “coupled,” the 

elements can be directly connected or coupled together or one or more 

intervening elements may also be present.  In contrast, when elements are 

referred to as being “directly connected” or “directly coupled,” there are no 

intervening elements present. 

[0023] The subject matter may be embodied as devices, systems, methods, 
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and/or computer program products.  Accordingly, some or all of the subject matter 

may be embodied in hardware and/or in software (including firmware, resident 

software, micro-code, state machines, gate arrays, etc.)  Furthermore, the subject 

matter may take the form of a computer program product on a computer-usable or 

computer-readable storage medium having computer-usable or computer-

readable program code embodied in the medium for use by or in connection with 

an instruction execution system.  In the context of this document, a computer-

usable or computer-readable medium may be any medium that can contain, store, 

communicate, propagate, or transport the program for use by or in connection with 

the instruction execution system, apparatus, or device. 

[0024] The computer-usable or computer-readable medium may be, for example 

but not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or 

semiconductor system, apparatus, device, or propagation medium.  By way of 

example, and not limitation, computer readable media may comprise computer 

storage media and communication media.  

[0025] Computer storage media includes volatile and nonvolatile, removable and 

non-removable media implemented in any method or technology for storage of 

information such as computer readable instructions, data structures, program 

modules or other data.  Computer storage media includes, but is not limited to, 

RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, 

digital versatile disks (DVD) or other optical storage, magnetic cassettes, 

magnetic tape, magnetic disk storage or other magnetic storage devices, or any 

other medium which can be used to store the desired information and which can 
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accessed by an instruction execution system.  Note that the computer-usable or 

computer-readable medium could be paper or another suitable medium upon 

which the program is printed, as the program can be electronically captured, via, 

for instance, optical scanning of the paper or other medium, then compiled, 

interpreted, of otherwise processed in a suitable manner, if necessary, and then 

stored in a computer memory. 

[0026] Communication media typically embodies computer readable instructions, 

data structures, program modules or other data in a modulated data signal such 

as a carrier wave or other transport mechanism and includes any information 

delivery media.  The term “modulated data signal” means a signal that has one or 

more of its characteristics set or changed in such a manner as to encode 

information in the signal.  By way of example, and not limitation, communication 

media includes wired media such as a wired network or direct-wired connection, 

and wireless media such as acoustic, RF, infrared and other wireless media.  

Combinations of the any of the above should also be included within the scope of 

computer readable media.  

[0027] When the subject matter is embodied in the general context of computer-

executable instructions, the embodiment may comprise program modules, 

executed by one or more systems, computers, or other devices.  Generally, 

program modules include routines, programs, objects, components, data 

structures, etc. that perform particular tasks or implement particular abstract data 

types.  Typically, the functionality of the program modules may be combined or 

distributed as desired in various embodiments.   
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[0028] As may be appreciated, based on the disclosure, there exists a need in 

the art for a sensitive and non-invasive method of termite inspection that can 

discern a type and an intensity of termite activity, thereby detecting an early 

infestation and avoiding catastrophic damage. Also, there exists a need in the art 

for a portable device that acoustically detects a variety of sound patterns of the 

termite activity that may conduct through wooden structures which otherwise 

appear undamaged. Additionally, there exists a need in the art for the acoustic 

detector to filter out environmental noises present in an inspection area and which 

otherwise would mask the sound patterns. Further, there exists a need in the art 

for a small stationary monitor to automatically and periodically monitor for early 

termite infestation in several key locations around the house. 

[0029] Referring now to FIGURES 5-7, in various embodiments, there is 

described a method of using a portable sampling device for early detection of 

termite activity within a suspect zone of a building made with wood. In FIGURE 6, 

the suspect zone is a kitchen. The suspect zone may contain environmental noise 

maskable of at least one sound pattern of the termite activity discoverable in the 

building. The method may include collecting and storing an environmental 

knowledge base representing a variety of environmental noises potentially present 

in the suspect zone. The variety of environmental noises may include one or more 

of the following human-made and natural noises potentially inside or outside of the 

building: a dog barking, a door shutting, air blowing from a HVAC system, an 

airplane flying overhead, street noise, talking near the suspect zone, a baby 

crying, a police siren, a faucet running, an appliance humming, and music from 
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the room next door. 

[0030] Continuing with FIGURES 5-7, in various embodiments, the method may 

also include establishing a termite pattern library representing a variety of termite 

sound patterns discoverable during a termite inspection. At least a portion of the 

pattern library may be accessible by or storable within the sampling device, shown 

in FIGURE 6 as a smart phone. Both the environmental knowledge base and the 

termite pattern library may be located in a centralized data location accessible 

through the cloud, as shown in FIGURES 6-7, and may be connectible to the 

portable device through a wireless internet link. The variety of sound patterns may 

comprise different types of termite activity indicative of a degree of infestation, and 

which may be useful in discerning an early infestation from an advanced 

infestation. The sound patterns (FIGURE 5) may include a dry rattle, a papery 

rustling sound, clicking sounds (also pop, crackle), and ultrasonic sounds.  

[0031] Referring still to FIGURES 6-7, in various embodiments, the method may 

include providing a deep learning model based on an artificial neural network for 

learning to discern the at least one sound pattern from the variety of sound 

patterns and in the presence of the variety of environmental noises. Recent 

advances in speech-to-text technology and facial recognition, through machine 

learning, may be applied to recognizing termite ‘words’ (sound patterns) and/or 

filtering out the background noise that masks the sound patterns. In addition to the 

development of these neural networks, increases in processor speed and memory 

size may enable smart phones to provide this ‘voice recognition’ capability. Other 
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forms that the deep learning model may take include feed-forward techniques, 

recurrent neural network algorithms, and connectionist temporal classification 

(CTC). 

[0032] Continuing with FIGURES 5-9, in various embodiments, the method may 

further include training the deep learning model on the variety of sound patterns in 

the termite pattern library to produce an intelligent algorithm installable in the 

sampling device for detecting the termite activity. The variety of termite sound 

patterns may include hundreds or thousands of audio samples of each sound 

pattern, classified into particular termite activities by human experts, and inputted 

to the model for developing the algorithm. The types of sound patterns may 

include alarm signaling (“dry rattle”, FIG. 5), movement in tunnels (“paper 

rustling”), biting sounds (“clicking”), and many others not classified here. The 

model may also be trained on sound patterns superimposed on the variety of 

environmental noises (FIG. 8). Once pre-trained on centralized servers, the model 

may be reduce to a small computational footprint for installation on the portable 

sampling device. 

[0033] In various embodiments, samples of sound patterns may be collected 

from the field to support robust training of the Deep Learning Model. Each sound 

pattern may vary in the same way human speech varies depending on dialect, 

age, gender, and emotional state. Samples of a particular termite sound pattern 

may vary according to geography, type of wood or non-wood material, moisture 

content of wood, age of individual, age of the colony, population of the colony, 

size of the sampling environment, background noise, and temperature. The model 
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may make use of graphical processing units (GPU) or spectrograms (FIG. 9), 

which are frequency-time-amplitude signatures of an audio sample.  

[0034] Referring again to FIGURES 6-7, in various embodiments, the method 

may further include directing , during the termite inspection, a primary audio 

transducer configured to the sampling device and toward a sample location in the 

suspect zone. For instance, the suspect zone may be the kitchen and the sample 

location may be a baseboard near the sink cabinet. The primary transducer may 

be a microphone built into the portable sampling device or smart phone. The 

primary transducer may also be a contact transducer (e.g. stethoscope or 

piezoelectric transducer) placeable against a solid surface in the suspect zone for 

improving a signal-to-noise (SNR) ratio between the termite activity and the 

environmental noise.  

[0035] Continuing, the method may further include collecting an audio sample 

from the sample location (“Start” in FIG. 7). The acoustic energy collected may be 

substantially within the human frequency range of 20Hz - 20kHz. Alternatively, the 

sampling device and primary audio transducer may be configured to sample 

substantially in the ultrasonic range above 20kHz, and which may extend up to 

100kHz. A length of the audio sample may be a matter of seconds, or may be a 

matter of minutes. The audio samples of may also be accumulated by the 

sampling device for uploading to the termite and environmental databases for 

further ‘lab learning’ and training of the deep learning model. The uploading may 

take place over a wireless link. 

[0036] In a preferred embodiment, the method may further include evaluating the 
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audio sample, using the intelligent algorithm, for a match with at least one of the 

variety of sound patterns in the termite pattern library. If there is a match (“Yes” in 

FIG. 8), the sampling device may indicate an intensity of the termite activity. The 

fact of a ‘match’ may depend on the intensity being greater than an activity 

threshold. If the activity threshold is exceeded, the type of activity (sound pattern) 

may also be indicated and may include indicating a confidence level for detecting 

that type of activity. Indications of the type and the intensity may be displayed on a 

screen of the sampling device, and together may suggest the degree of 

infestation. There may be a persistent link between the portable sampling device 

and the centralized deep learning model in order to support the evaluation 

process and/or to further train the deep learning model with new audio samples.  

[0037] If there is not a confident match (“No” or “Maybe”), the sampling device 

may recommend another sampling location, repeating the same sample, varying 

the distance on at the same sample location in order to get a different SNR, 

reducing the environmental noise at the source, or collecting a purely 

environmental noise sample. For example, referring to FIGURE 6, reducing the 

environmental noise may include turning off the water, turning off an appliance, 

waiting until a plane is done flying overhead, or turning off the dishwasher. 

[0038] Continuing with FIGURE 7, in an embodiment, the indicating may include 

displaying an activity pattern, which may be a time-waveform image of the sound 

pattern, a spectral density image of the sound pattern, or a spectrogram. The 

indicating may also include an option to play back, for an operator of the termite 

inspection, a recording of the audio sample. The intelligent algorithm may also be 
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configured to remove the environmental noise from the audio sample and provide 

a filtered audio sample for playback to the operator. Given current technology, 

environmental noise which is louder than the termite activity may be suppressible 

for playback. 

[0039] Continuing with FIGURES 6-7, in various embodiments, the method may 

include feeding a secondary audio transducer into the sampling device for 

receiving site-specific environmental noise within the suspect zone concurrent 

with the collecting of the audio sample with the primary transducer. In FIGURE 6, 

the secondary transducer may be mounted on a tripod. The intelligent algorithm 

may utilize this secondary and concurrent input to improve its evaluation of the 

audio sample and more accurately identify the type and the intensity of the termite 

activity in the suspect zone (kitchen. A noise cancelling (FIGURE 7) processor 

within the portable sampling device may subtract the site-specific noise from the 

audio sample and thereby improve the SNR of the audio sample. The cancelled 

audio sample may then be applied to the intelligent algorithm for detecting the 

termite activity. 

[0040] In an embodiment not shown, the portable device may be one or more 

stationary monitoring units hidable at suspect zones around the building for 

automatically and periodically monitoring for termite activity. The stationary 

monitor may be battery powered or plugged into a nearby power supply, and may 

be similar in size to a smart phone (or slightly larger). The primary transducer may 

be one or more internal microphones, and the unit may include a contact 

transducer mounted firmly and vibrationally to an at-risk structure. An intelligent 
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algorithm application may be installed in the stationary unit for identifying the 

acoustic sample in terms of its particular type and intensity of termite activity. The 

stationary unit may be configured with a status output for alerting the operator of 

the inspection of possible infestation. The status output may be displayed on a 

unit housing and/or relayed to a remote location via Bluetooth, WiFI, or an internet 

connection based on cellular or other wireless infrastructures. 

[0041] Referring now to FIGURE 10, in another embodiment, a method is 

described for using a portable sampling device to detect an early infestation of 

termite activity within a suspect zone of a building made with wood. The suspect 

zone may contain environmental noise (described above) maskable of at least 

one sound pattern of the termite activity discoverable in the building. The method 

may establish a termite pattern library containing a variety of termite sound 

patterns (described above) discoverable during a termite inspection of the suspect 

zone. At least a portion of the pattern library may be accessible by or storable 

within the sampling device. 

[0042] Continuing with FIGURE 10, the method may include placing a contact 

transducer configured to the sampling device in firm contact with a solid surface in 

the suspect zone for detecting the termite activity. For example, a piezoelectric or 

stethoscopic transducer may firmly contact the solid surface (e.g. baseboard) by 

magnet, tape, or by manually holding the transducer against the solid surface. An 

electrical cable may connect the output of the transducer to the sampling device 

via an audio jack or USB port. The method may further include placing a 

substantially omnidirectional microphone in an open area of the suspect zone, 
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configured to the sampling device, for collecting environmental noise. 

Alternatively, this environmental microphone may be directional and pointing away 

from the sample area in order to emphasize the environmental noise. 

[0043] Referring still to FIGURE 10, in various embodiments, the method may 

further comprise collecting a vibrational sample from the contact transducer and 

concurrently collecting a noise sample from the omni microphone. For example, 

initiating the START button on the sampling device may initiate both samples. The 

frequency range of the samples may span the human frequency range of 20Hz - 

20kHz, an ultrasonic range above 20kHz, or portions of both ranges.  

[0044] The method may further include aligning the vibrational and noise 

samples in time in order to account for latency between the two recording 

processes and/or to account for room echo and time-of-travel differences. Then, a 

scaled portion of the noise sample may be subtracted from the vibrational sample 

such that the difference is minimized, thereby producing a cancelled sample 

having a substantial amount of the environmental noise removed from the 

vibrational sample. A correlator installed in the sampling device may accomplish 

the aligning and subtracting steps, and may store at least a portion of the variety 

of termite sound patterns available from the pattern library. 

[0045] Proceeding further with FIGURE 10, finally, the method may include 

correlating the cancelled sample with one or more of the portion of sound patterns 

for identifying the termite activity and discovering a degree of correlation for each 

correlated pattern. The sampling device may indicate the at least one sound 

pattern of the termite activity when the degree of correlation is greater than a 
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correlation threshold. The degree of correlation may be a correlation coefficient 

valued between 0 and 1, where the correlation threshold may be ≥ 0.7 or a 

threshold which optimizes a speed and a confidence of the termite inspection. 

Indications of the sound patterns and the degree of correlation may be displayed 

on a screen of the sampling device. The display may include an activity pattern of 

the at least one sound pattern such as a time-waveform image, a spectral density, 

or a spectrogram. The portable device may also include an option to play back a 

recording of the cancelled sample for assessing one or more of a degree of 

infestation and a type of the at least one sound pattern. 

[0046] If the degree of correlation is below the corresponding threshold (“No” or 

“Maybe”), the sampling device may recommend another sampling location, 

repeating the same sample, reducing the environmental noise at the source, or 

collecting a purely environmental noise sample. For example, referring to FIGURE 

6, reducing the environmental noise may include turning off the water, turning off 

an appliance, waiting until a plane is done flying overhead, or turning off the 

dishwasher. 

[0047] In another embodiment, referring still to FIGURE 10, the alignment 

(above) of the vibrational and the noise samples may occur across a sliding 

timescale in the correlating process. The correlator may also operate on the 

vibrational and noise samples using a deep neural network for real-time noise 

suppression.  

[0048] Although the above embodiments have been described in language that 

is specific to certain structures, elements, compositions, and methodological 
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steps, it is to be understood that the technology defined in the appended claims is 

not necessarily limited to the specific structures, elements, compositions and/or 

steps described.  Rather, the specific aspects and steps are described as forms of 

implementing the claimed technology.  Since many embodiments of the 

technology can be practiced without departing from the spirit and scope of the 

invention, the invention resides in the claims hereinafter appended. 
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WHAT IS CLAIMED IS: 

 

1. A method of using a portable sampling device for early detection of termite 

activity within a suspect zone of a building made with wood, where the suspect 

zone contains environmental noise maskable of at least one sound pattern of the 

termite activity discoverable in the building, the method comprising: 

collecting an environmental knowledge base representing a variety of 

environmental noises potentially present in the suspect zone; 

establishing a termite pattern library representing a variety of termite sound 

patterns discoverable during a termite inspection of the suspect zone, at least a 

portion of the pattern library accessible by or storable within the sampling device; 

providing a deep learning model based on an artificial neural network for 

learning to discern the at least one sound pattern from the variety of sound 

patterns and in the presence of the variety of environmental noises; 

training the deep learning model on the variety of sound patterns in the 

termite pattern library to produce an intelligent algorithm installable in the 

sampling device for detecting the termite activity; 

directing, during the termite inspection, a primary audio transducer 

configured to the sampling device and toward a sample location in the suspect 

zone; 

collecting an audio sample from the sample location and substantially 

within the human frequency range of 20Hz -20kHz; 

 evaluating the audio sample, using the intelligent algorithm, for a match with 
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at least one of the variety of sound patterns in the termite pattern library; and 

 indicating, by the sampling device, an intensity of the termite activity if the 

intensity is greater than an activity threshold. 

 

2. The early termite detection method of claim 1, further comprising: 

indicating a type of the matched sound pattern, when the activity threshold 

is exceeded, the type and the intensity suggesting a degree of infestation  

 

3. The early termite detection method of claim 1, wherein: 

the variety of environmental noises include one or more of the following 

human-made and natural noises potentially inside or outside of the building: a dog 

barking, a door shutting, air blowing from a HVAC system, an airplane flying 

overhead, street noise, talking near the suspect zone, a baby crying, a police 

siren, a faucet running, an appliance humming, and music from the room next 

door. 

 

4. The early termite detection method of claim 1, further comprising : 

feeding a secondary audio transducer into the sampling device for 

receiving the environmental noise within the suspect zone concurrent with the 

collecting of the audio sample with the primary transducer.  

 

5. The early termite detection method of claim 1, wherein : 



Atty. Docket No. 81251.0016 
PROVISIONAL PATENT APPLICATION 
 
 

 
 

-23- 

the primary transducer is one of the following:  

a microphone in open air, and  

a contact transducer placeable against a solid surface in the suspect zone 

for improving a signal-to-noise ratio between the termite activity and the 

environmental noise. 

 

6. The early termite detection method of claim 1, wherein : 

the portable sampling device is a smart phone configured with an 

application for the intelligent algorithm. 

 

7. The early termite detection method of claim 6, wherein : 

the primary transducer is a built-in microphone of the smart phone. 

 

8. The early termite detection method of claim 1, further comprising: 

the indicating by the sampling device including one or more of a time-

waveform image of the sound pattern, a spectral image of the sound pattern, a 

confidence indicator, and a recording of the termite activity for playback. 

 

9. The early termite detection method of claim 1, wherein: 

the portable device is a stationary monitoring unit positionable at one or 

more suspect locations around the building for automatically monitoring for the 

termite activity. 
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10. The early termite detection method of claim 1, wherein: 

the environmental knowledge base is one or more of stored in a centralized 

database connectable to the portable sampling device and accumulated by the 

sampling device during multiple termite inspections. 

 

11. The early termite detection method of claim 1, further comprising: 

cancelling environmental noise in the suspect zone during collection of the 

audio sample, where the device is configured with a secondary microphone for 

pointing away from the termite activity in order to obtain site-specific 

environmental knowledge to be subtracted from the audio sample during the 

cancelling. 

 

12.  A method of using a portable sampling device for early detection of termite 

activity within a suspect zone of a building made with wood, where the suspect 

zone contains environmental noise maskable of at least one sound pattern of the 

termite activity discoverable in the building, the method comprising: 

establishing a termite pattern library containing a variety of termite sound 

patterns discoverable during a termite inspection of the suspect zone, at least a 

portion of the pattern library accessible by or storable within the sampling device; 

placing a contact transducer configured to the sampling device in firm 

contact with a solid surface in the suspect zone and responsive to the termite 

activity; 
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placing a substantially omnidirectional microphone in an open area of the 

suspect zone and also configured to the sampling device for collecting 

environmental noise; 

collecting a vibrational sample from the contact transducer and 

concurrently collecting a noise sample from the omni microphone; 

aligning the vibrational and noise samples in time and subtracting a scaled 

portion of the noise sample from the vibrational sample such that the difference is 

minimized, thereby producing a cancelled sample; 

  correlating the cancelled sample with one or more of the variety of sound 

patterns for identifying the termite activity and discovering a degree of correlation 

for each correlated pattern; and 

  indicating, by the sampling device, the at least one sound pattern of the 

termite activity when the degree of correlation is greater than a correlation 

threshold. 

 

13. The early termite detection method of claim 12, further comprising: 

playing back for an operator of the termite inspection the cancelled sample 

for assessing one or more of a degree of infestation and a type of the at least one 

sound pattern. 

 

14. The early termite detection method of claim 12, wherein: 

the degree of correlation is a correlation coefficient between 0 and 1, and 

the correlation threshold is > 0.7. 
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15. The early termite detection method of claim 12, wherein: 

the correlating is performed on the audio sample using a deep neural 

network for real-time noise suppression. 

 

16. The early termite detection method of claim 12, wherein: 

the correlating occurs across a sliding timescale. 

 

17. The early termite detection method of claim 12, wherein: 

the variety of environmental noises include human and natural noises 

found inside and outside of the building, including one or more of a dog barking, a 

door shutting, air blowing from a HVAC system, an airplane flying overhead, street 

noise, talking near the suspect zone, a baby crying, a police siren, a faucet 

running, an appliance humming, and music from the room next door. 
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Abstract 

 

There is disclosed a method for early detection of termite activity within a suspect 

zone of a building that contains environmental noise maskable of the termite 

activity. An environmental knowledge base may be collected to represent 

background noises potentially present in the suspect zone. A termite pattern 

library may represent a variety of termite sound patterns discoverable during a 

termite inspection. A deep learning model may be trained on the sound patterns 

and the environmental knowledge for learning to discern the presence of termite 

activity and for producing an intelligent algorithm installable in the sampling 

device. A primary audio transducer may be configured to the sampling device and 

directed toward a sample location in the suspect zone to collect an audio sample. 

By operation of the intelligent algorithm, the device may indicate at least one 

sound pattern and an intensity level of the termite activity. 
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