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ULTRASOUND SYSTEM AND NOISE
ELIMINATING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to an ultrasound system and
a noise eliminating method and, more particularly, to an
ultrasound system and a noise eliminating method capable
of eliminating a noise from an ultrasound image.

2. Description of the Prior Art

[0002] Since ultrasound scanning equipment does not
destroy material structure and cell, the ultrasound scanning
equipment is in widespread use for the field of material and
clinical diagnosis. To enhance power efficiency, an ultra-
sound system is usually equipped with a lot of switch
elements and different switch elements have different main
output frequencies. The main output frequency of the switch
element may interfere with an ultrasound image easily to
generate a noise in the ultrasound image. Consequently, the
interpretation of the ultrasound image will be affected. To
prevent the ultrasound system from generating an abnormal
ultrasound image, how to prevent the main output frequency
of the switch element from generating a noise in the ultra-
sound image has become a significant design issue.

SUMMARY OF THE INVENTION

[0003] An objective of the invention is to provide an
ultrasound system and a noise eliminating method capable
of eliminating a noise from an ultrasound image, so as to
solve the aforesaid problems.

[0004] According to an embodiment of the invention, an
ultrasound system comprises an ultrasound probe, N switch
elements and a processing unit, wherein the N switch
elements are electrically connected to the ultrasound probe,
the processing unit is electrically connected to the ultra-
sound probe and the N switch elements, and N is a positive
integer. The ultrasound probe transmits and receives an
ultrasound signal by a scanning frequency. Each of the
switch elements has a main output frequency. The process-
ing unit converts the ultrasound signal into an ultrasound
image. The processing unit determines whether a noise
exists in the ultrasound image. When the processing unit
determines that the noise exists in the ultrasound image, the
processing unit adjusts the main output frequency of at least
one of the N switch elements.

[0005] According to another embodiment of the invention,
a noise eliminating method is adapted to an ultrasound
system. The ultrasound system comprises an ultrasound
probe, N switch elements and a processing unit, wherein the
N switch elements are electrically connected to the ultra-
sound probe, the processing unit is electrically connected to
the ultrasound probe and the N switch elements, and N is a
positive integer. Each of the switch elements has a main
output frequency. The noise eliminating method comprises
steps of the ultrasound probe transmitting and receiving an
ultrasound signal by a scanning frequency; the processing
unit converting the ultrasound signal into an ultrasound
image; the processing unit determining whether a noise
exists in the ultrasound image; and the processing unit
adjusting the main output frequency of at least one of the N
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switch elements when the processing unit determines that
the noise exists in the ultrasound image.

[0006] As mentioned in the above, when a noise exists in
the ultrasound image, the noise may be generated by the
main output frequency of the switch element. Accordingly,
when the noise exists in the ultrasound image, the invention
adjusts the main output frequency of the switch element, so
as to eliminate the noise from the ultrasound image. It
should be noted that if the noise cannot be eliminated from
the ultrasound image after adjusting the main output fre-
quencies of all of the switch elements, it represents that the
noise is not generated by the main output frequency of the
switch element. At this time, the noise has to be eliminated
from the ultrasound image by other manners. In other words,
the invention is to eliminate the noise generated by the main
output frequency of the switch element by means of adjust-
ing the main output frequency of the switch element.
[0007] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in
the art after reading the following detailed description of the
preferred embodiment that is illustrated in the various fig-
ures and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1is a functional block diagram illustrating an
ultrasound system according to an embodiment of the inven-
tion.

[0009] FIG. 2 is a flowchart illustrating a noise eliminating
method according to an embodiment of the invention.
[0010] FIG. 3 is a flowchart illustrating the step S16
shown in FIG. 2 in detail according to an embodiment.

DETAILED DESCRIPTION

[0011] Referring to FIGS. 1 and 2, FIG. 1 is a functional
block diagram illustrating an ultrasound system 1 according
to an embodiment of the invention and FIG. 2 is a flowchart
illustrating a noise eliminating method according to an
embodiment of the invention. The noise eliminating method
shown in FIG. 2 can be implemented by the ultrasound
system 1 shown in FIG. 1.

[0012] As shown in FIG. 1, the ultrasound system 1
comprises an ultrasound probe 10, N switch elements 12a-
12e, a processing unit 14 and a memory unit 16, wherein the
N switch elements 12a-12e are electrically connected to the
ultrasound probe 10, the processing unit 14 is electrically
connected to the ultrasound probe 10, the N switch elements
12a-12¢ and the memory unit 16, and N is a positive integer.
In this embodiment, N is equal to five. In other words, the
ultrasound system 1 may comprise one or more switch
elements according to practical applications. It should be
noted that the ultrasound system 1 may be further equipped
with other necessary circuits and components according to
practical applications and those will not be depicted herein.
Furthermore, the processing unit 14 may be a processor or
a controller with signal processing function.

[0013] In this embodiment, the ultrasound system 1 may
comprise a switching power supply module 18 electrically
connected to the ultrasound probe 10 and the processing unit
14, wherein the switching power supply module 18 supplies
a power for electronic components in the ultrasound system
1. At least one of the switch elements 12¢-12¢ may be an
electronic switch in the switching power supply module 18.
As shown in FIG. 1, the switch elements 12a-12b are



US 2018/0235579 Al

electronic switches in the switching power supply module
18. Still further, each of the switch elements 12a-12¢ has a
main output frequency and the memory unit 16 stores the
main output frequency of each of the switch elements
12a-12e.

[0014] To perform the noise eliminating method of the
invention, first of all, the ultrasound probe 10 transmits and
receives an ultrasound signal by a scanning frequency (step
S10 in FIG. 2). Then, the processing unit 14 converts the
ultrasound signal into an ultrasound image (step S12 in FIG.
2). Then, the processing unit 14 determines whether a noise
exists in the ultrasound image (step S14 in FIG. 2). When the
processing unit 14 determines that the noise exists in the
ultrasound image, the processing unit 14 adjusts the main
output frequency of at least one of the N switch elements
12a-12¢ (step S16 in FIG. 2). It should be noted that when
the processing unit 14 determines that no noise exists in the
ultrasound image, the processing unit 14 needs not to adjust
the main output frequencies of the switch elements 12a-12¢
(step S18 in FIG. 2).

[0015] For further explanation, when a noise exists in the
ultrasound image, the noise may be generated by the main
output frequency of at least one of the switch elements
12a-12e. Accordingly, when the noise exists in the ultra-
sound image, the invention adjusts the main output fre-
quency of at least one of the switch elements 12a-12¢, so as
to eliminate the noise from the ultrasound image. It should
be noted that if the noise cannot be eliminated from the
ultrasound image after adjusting the main output frequencies
of all of the switch elements, it represents that the noise is
not generated by the main output frequencies of the switch
elements 12a-12e. At this time, the noise has to be elimi-
nated from the ultrasound image by other manners. In other
words, the invention is to eliminate the noise generated by
the main output frequencies of the switch elements 12a-12¢
by means of adjusting the main output frequencies of the
switch elements 12a-12e¢.

[0016] In this embodiment, the ultrasound probe 10 trans-
mits and receives the ultrasound signal without aiming at an
object. For example, the ultrasound probe 10 may transmit/
receive the ultrasound signal to/from the air, such that the
processing unit 14 converts the ultrasound signal into a
blank ultrasound image. When the processing unit 14 ana-
lyzes that there is a solid line segment or a dashed line
segment in the ultrasound image, the processing unit 14 may
determine that the noise exists in the ultrasound image
before the ultrasound probe 10 transmits/receives the ultra-
sound signal to/from an object.

[0017] In this embodiment, the processing unit 14 may
convert the ultrasound signal into the ultrasound image by a
pulse wave (PW) mode or a continuous wave (CW) mode.
Furthermore, the scanning frequency of the ultrasound probe
10 may have an allowable range. In practical applications,
the scanning frequency of the ultrasound probe 10 for
transmitting the ultrasound signal may be slightly different
from the scanning frequency of the ultrasound probe 10 for
receiving the ultrasound signal. However, the scanning
frequency of the ultrasound probe 10 for transmitting or
receiving the ultrasound signal is still within the aforesaid
allowable range. When the scanning frequency of the ultra-
sound probe 10 for transmitting the ultrasound signal is
different from the scanning frequency of the ultrasound
probe 10 for receiving the ultrasound signal, the scanning
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frequency mentioned in the invention represents the scan-
ning frequency of the ultrasound probe 10 for receiving the
ultrasound signal.

[0018] Referring to FIG. 3, FIG. 3 is a flowchart illustrat-
ing the step S16 shown in FIG. 2 in detail according to an
embodiment. When the processing unit 14 determines that
the noise exists in the ultrasound image, the processing unit
14 may further determine whether M times the main output
frequency of each of the switch elements 12a-12¢ is within
the allowable range of the scanning frequency (step S160 in
FIG. 3). When the processing unit 14 determines that M
times the main output frequency of an i-th switch element of
the switch elements 12a-12e is within the allowable range of
the scanning frequency, the processing unit 14 adjusts the
main output frequency of the i-th switch element to make M
times the main output frequency of the i-th switch element
beyond the allowable range of the scanning frequency after
adjustment (step 5162 in FIG. 3). In this embodiment, M is
a positive integer and i is a positive integer smaller than or
equal to N. It should be noted that the processing unit 14
may increase or decrease the main output frequency of the
i-th switch element according to practical applications as
long as M times the main output frequency of the i-th switch
element is beyond the allowable range of the scanning
frequency after adjustment.

[0019] Forexample, provided that the scanning frequency
of the ultrasound probe 10 is set to be 1400 KHz, the
allowable range is set to be +50 KHz, and the main output
frequency of the switch element 12a is set to be 350 KHz.
Since four times the main output frequency of the switch
element 12a (i.e. 350 KHz*4=1400 KHz) is within the
allowable range of the scanning frequency (i.e. 1400£50
KHz), the processing unit 14 may increase the main output
frequency of the switch element 12a to be, for example, 400
KHz or decrease the main output frequency of the switch
element 12a to be, for example, 300 KHz, so as to make M
times the main output frequency of the switch element 12a
beyond the allowable range of the scanning frequency after
adjustment. Accordingly, the invention can prevent the main
output frequency of the switch element 12a from generating
a noise in the ultrasound image.

[0020] It should be noted that when M times the main
output frequency of more than one switch element is within
the allowable range of the scanning frequency, the process-
ing unit 14 has to adjust the main output frequency of each
switch element to make M times the main output frequency
of each switch element beyond the allowable range of the
scanning frequency after adjustment.

[0021] As mentioned in the above, when a noise exists in
the ultrasound image, the noise may be generated by the
main output frequency of the switch element. Accordingly,
when the noise exists in the ultrasound image, the invention
adjusts the main output frequency of the switch element, so
as to eliminate the noise from the ultrasound image. It
should be noted that if the noise cannot be eliminated from
the ultrasound image after adjusting the main output fre-
quencies of all of the switch elements, it represents that the
noise is not generated by the main output frequency of the
switch element. At this time, the noise has to be eliminated
from the ultrasound image by other manners. In other words,
the invention is to eliminate the noise generated by the main
output frequency of the switch element by means of adjust-
ing the main output frequency of the switch element.
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[0022] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be
construed as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. An ultrasound system comprising:

an ultrasound probe transmitting and receiving an ultra-
sound signal by a scanning frequency;

N switch elements electrically connected to the ultrasound
probe, each of the switch elements having a main
output frequency, N being a positive integer; and

a processing unit electrically connected to the ultrasound
probe and the N switch elements, the processing unit
converting the ultrasound signal into an ultrasound
image, the processing unit determining whether a noise
exists in the ultrasound image, the processing unit
adjusting the main output frequency of at least one of
the N switch elements when the processing unit deter-
mines that the noise exists in the ultrasound image.

2. The ultrasound system of claim 1, wherein the ultra-
sound probe transmits and receives the ultrasound signal
without aiming at an object and the processing unit deter-
mines that the noise exists in the ultrasound image when the
processing unit analyzes that there is a solid line segment or
a dashed line segment in the ultrasound image.

3. The ultrasound system of claim 1, further comprising a
switching power supply module electrically connected to the
ultrasound probe and the processing unit and supplying a
power, wherein at least one of the N switch elements is an
electronic switch in the switching power supply module.

4. The ultrasound system of claim 1, wherein the pro-
cessing unit converts the ultrasound signal into the ultra-
sound image by a pulse wave mode or a continuous wave
mode, the scanning frequency has an allowable range; when
the processing unit determines that the noise exists in the
ultrasound image, the processing unit determines whether M
times the main output frequency of each of the switch
elements is within the allowable range of the scanning
frequency; when the processing unit determines that M
times the main output frequency of an i-th switch element of
the switch elements is within the allowable range of the
scanning frequency, the processing unit adjusts the main
output frequency of the i-th switch element to make M times
the main output frequency of the i-th switch element beyond
the allowable range of the scanning frequency after adjust-
ment; M is a positive integer and i is a positive integer
smaller than or equal to N.

5. The ultrasound system of claim 1, further comprising a
memory unit electrically connected to the processing unit,
the memory unit storing the main output frequency of each
of the switch elements.

6. A noise eliminating method adapted to an ultrasound
system, the ultrasound system comprising an ultrasound
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probe, N switch elements and a processing unit, the N switch
elements being electrically connected to the ultrasound
probe, the processing unit being electrically connected to the
ultrasound probe and the N switch elements, each of the
switch elements having a main output frequency, N being a
positive integer, the noise eliminating method comprising
steps of:

the ultrasound probe transmitting and receiving an ultra-

sound signal by a scanning frequency;

the processing unit converting the ultrasound signal into

an ultrasound image;

the processing unit determining whether a noise exists in

the ultrasound image; and

the processing unit adjusting the main output frequency of

at least one of the N switch elements when the pro-
cessing unit determines that the noise exists in the
ultrasound image.

7. The noise eliminating method of claim 6, wherein the
ultrasound probe transmits and receives the ultrasound sig-
nal without aiming at an object and the processing unit
determines that the noise exists in the ultrasound image
when the processing unit analyzes that there is a solid line
segment or a dashed line segment in the ultrasound image.

8. The noise eliminating method of claim 6, wherein the
ultrasound system further comprises a switching power
supply module electrically connected to the ultrasound
probe and the processing unit and supplying a power, and at
least one of the N switch elements is an electronic switch in
the switching power supply module.

9. The noise eliminating method of claim 6, wherein the
processing unit converts the ultrasound signal into the
ultrasound image by a pulse wave mode or a continuous
wave mode, the scanning frequency has an allowable range,
the noise eliminating method further comprises steps of:

when the processing unit determines that the noise exists

in the ultrasound image, the processing unit determin-
ing whether M times the main output frequency of each
of the switch elements is within the allowable range of
the scanning frequency, wherein M is a positive integer;
and

when the processing unit determines that M times the

main output frequency of an i-th switch element of the
switch elements is within the allowable range of the
scanning frequency, the processing unit adjusting the
main output frequency of the i-th switch element to
make M times the main output frequency of the i-th
switch element beyond the allowable range of the
scanning frequency after adjustment, wherein 1 is a
positive integer smaller than or equal to N.

10. The noise eliminating method of claim 6, wherein the
ultrasound system further comprises a memory unit electri-
cally connected to the processing unit and the memory umt
stores the main output frequency of each of the switch
elements.
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