APPARATUSFOR PREVENTING DAMAGE TO CABLE BY EXTERNAL
FORCE BY MEANS OF SOUND SOURCE LOCALIZATION

Technical Field

The invention relates to safety monitoring technologies for underground power cables,
in particular to a device for preventing cables against external damage based on sound

source localization.

Description of Related Art

Underground warning belts or vibration optical cables are usually used to prevent
underground cables against accidental excavation, wherein the underground warning belts
are ex-post warning measures and cannot realize online monitoring; and the work amount
for pre-burying the vibration optical fibers used for monitoring is large, the optical fibers
may be damaged, interference signals are strong, and the type of excavation machines
cannot be accurately recognized. The sound source vibration recognition and localization
technique can recognize the type of excavation machines in time, can realize localization
and alarm information uploading and can aso link with a PTZ camera to determine alarm

information.

Brief Summary of the Invention

The objective of the invention is to overcome the defects of the prior art by providing
a good-safety and high-reliability device for preventing cables against external damage
based on sound source localization.

The following technical solution is adopted by the invention to fulfill the above
objective:

A device for preventing cables against external damage based on sound source
localization comprises a power supply unit, a sound source sensor unit, a camera unit, a
signal processing unit and a wireless communication unit, wherein the sound source sensor
unit, the camera unit, the signal processing unit and the wireless communication unit are
electrically connected to the power supply unit, and the signal processing unit is connected
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to the sound source sensor unit, the camera unit and the wireless communication unit.

The camera unit is associated with the sound source sensor unit. When the sound
source sensor unit recognizes a target signal, the signal processing unit sends a trigger
signal to the camera unit, and then the camera unit is triggered to replay a surveillance
video to check whether or not atarget really exists.

The sound source sensor unit comprises a sound source recognizer and a sound source
locator.

The sound source recognizer sends an acquired sound signal to the signal processing
unit, and then the single processing unit extracts features of the sound signal and compares
the features of the sound signal with a sound feature fingerprint database to obtain the type
of a sound source.

The sound source locator is used to determine the position of the sound source.

The sound source recognizer is connected to the signal processing unit via a USB
interface.

The sound source recognizer acquires data via an eight-channel sound array.

The sound source locator is connected with the signal processing unit via a UDP
protocol.

The sound source locator conducts cross localization via two four-channel sound
arrays, and cross localization is realized according to an azimuth angle measured by the
two sound arrays, so that the position of the sound source is worked oui.

For pulse signals and non-pulse signals, the sound source locator adopts different
localization algorithms to estimate the azimuth angle.

Compared with the prior art, the device for preventing cables against external damage
based on sound source localization is installed every 300-500m, so that once a behavior
possibly endangering a cable (such as mechanical excavation) occurs, an alarm can be

given in time to reduce power transmission and transformation accidents.

Brief Description of the Several Views of the Drawings

FIG lisastructural diagram of the invention.



Detailed Description of the Invention

A clear and complete description of the technical solution of embodiments of the
invention is given as follows in combination with the accompanying drawings of the
embodiments. Apparently, the embodiments in the following description are only
illustrative ones and are not al possible ones of the invention. All other embodiments
achieved by those ordinarily skilled in this field based on these illustrative ones without
creative labor should also fall within the protection scope of the invention.

As shown in FIG 1, adevice for preventing cables against external damage based on
sound source localization comprises a power supply unit 4, a sound source sensor unit 2, a
camera unit 3, asignal processing unit 1 and a wireless communication unit 5, wherein the
sound source sensor unit 2, the camera unit 3, the signal processing unit 1 and the wireless
communication unit 5 are electrically connected to the power supply unit 4, and the signal
processing unit 1 is connected to the sound source sensor unit 2, the camera unit 3 and the
wireless communication unit 5.

The camera unit 3 is associated with the sound source sensor unit 2. When the sound
source sensor unit 2 recognizes a target signal, the signal processing unit 1 sends a trigger
signal to the camera unit 3, and then the camera unit 3 is triggered to replay a surveillance
video to check whether or not atarget really exists.

Due to the facts that construction facilities make loud sounds in work and different
devices make different sounds, the sounds of these mechanical facilities can be used as
features to be recognized. Nowadays, sounds of construction machines are recognized
mainly by voice recognition methods, such as a linear prediction cepstrum coefficient
(LPCC) method and a Mel frequency cepstrum coefficient (MFCC) method which are
mature and have a good effect.

Sound signals of machines such as pile drivers, excavators, cutting machines,
percussion hammers and handheld electric picks are analyzed in the aspects of
time-frequency domain and audio feature (LPCC and MFCC). The sound signals are

acquired by sound arrays and are processed by sound source recognition and sound source
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localization. As for sound source recognition, an eight-channel sound array is used for data
acquisition, the sound array used for sound acquisition sends data to an upper computer via
a USB, and the features of an acquired sound signal are extracted and are then compared
with a sound feature fingerprint database, so that the type of a sound source is obtained. As
for sound source recognition, two four-channel sound arrays are used to realize cross
localization, and data are transmitted between the localization arrays and the upper
computer via a UDP protocol. For pulse signas and non-pulse signals, different
localization algorithms are adopted to estimate an azimuth angle, and cross localization is
realized according to the azimuth angle measured by the two sound arrays, so that the
position of the sound source is worked out.

A video surveillance part is associated with sound source recognition. When a target
signal is recognized, the upper computer sends a trigger signal to a camera, and then the
camera is triggered to replay a surveillance video to check whether or not a target really
exists.

The foregoing embodiments are only specific ones of the invention, and the protection
scope of the invention is not limited to these illustrative embodiments. Various equival ent
modifications or substitutes easily achieved by any skilled in this field based on the
technical solutions of the invention should also fall within the protection scope of the
invention. Thus, the protection scope of the invention is subject to the protection scope

defined by the claims.



Clams

1. A apparatus for preventing damage to cable by external force by means of sound
source localization, comprising a power supply unit, a sound source sensor unit, a camera
unit, asignal processing unit and a wireless communication unit, wherein the sound source
sensor unit, the camera unit, the signal processing unit and the wireless communication
unit are electrically connected to the power supply unit, and the signal processing unit is
connected to the sound source sensor unit, the camera unit and the wireless communication
unit;

the camera unit is associated with the sound source sensor unit; and when the sound
source sensor unit recognizes a target signal, the signal processing unit sends a trigger
signal to the camera unit, and then the camera unit is triggered to replay a surveillance
video to determine whether or not a target really exists.

2. The apparatus for preventing damage to cable by external force by means of sound
source localization according to claim 1, wherein the sound source sensor unit comprises a
sound source recognizer and a sound source locator;

the sound source recognizer sends an acquired sound signal to the signal processing
unit, the signal processing unit extracts features of the sound signal and then compares the
features with a sound feature fingerprint database to obtain the type of a sound source;

the sound source locator is used to determine the position of the sound source.

3. The apparatus for preventing damage to cable by external force by means of sound
source localization according to claim 2, wherein the sound source locator is connected to
the signal processing unit viaa USB interface.

4. The apparatus for preventing damage to cable by externa force by means of sound
source localization according to claim 2, wherein the sound source recognizer acquires data
via an eight-channel sound array.

5. The apparatus for preventing damage to cable by external force by means of sound
source localization according to claim 2, wherein the sound source locator is connected to

the signal processing unit viaa UDP protocol.



6. The apparatus for preventing damage to cable by external force by means of sound
source localization according to claim 2, wherein the sound source locator conducts cross
localization via two four-channel sound arrays, and cross localization is realized according
to an azimuth angle measured by the two sound arrays, so that the position of the sound
source isworked out.

7. The apparatus for preventing damage to cable by external force by means of sound
source localization according to claim 2, wherein for pulse signals and non-pulse signals,
the sound source locator adopts different localization algorithms to estimate an azimuth

angle.



