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(57) ABSTRACT

Ablood vessel imaging temperature measurement method is
provided. The method comprises the steps of finding blood
vessels, displaying a measurement position, and aligning for
temperature measurement to achieve visual and precision
temperature measurement. The temperature measurement is
quite visual, instead of the traditional technology that uses a
blind measurement method corresponding to a position to be
measured, thereby solving the problem that the temperature
measurement is not accurate enough in the traditional tech-
nology.

10 Claims, 3 Drawing Sheets

The thermometer is aligned with the human body
skin of the required temperature measurement area.

[

The imaging module is used to image the true
arrangement of the blood vessels of the required
temperature measuremernt area.

The blood vessels of the required temperature measurement area are projocted
onto the required temperature measurement area. The blood vessels of the
required temperature measurement area are marked in the form of an image on
the skin outer surface. Or, according to the true arrangement of the blood vessels
obtained by the imaging module, the required measurement target area is
analyzed and cbtained. The display module is used to mark the required

imeasarement target area on the skin outer surface.

Th

is started. The
light emitted by the LED famp is aligned with the blood vessels to be
‘measured; or, the measurement position indication module indicates the
‘marked position in alignment with the required mezsurement target area,

that is, the measursment position is accurate.

position of the
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| The measurement is confirmed. |
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| The measurement result is displayed. |
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The thermometer is aligned with the human body

skin of the required temperature measurement area.

The imaging module is used to image the true

arrangement of the blood vessels of the required

temperature measurement area.

The blood vessels of the required temperature measurement area are projected
onto the required temperature measurement area. The blood vessels of the
required temperature measurement area are marked in the form of an image on
the skin outer surface. Or, according to the true arrangement of the blood vessels
obtained by the imaging module, the required measurement target area is

analyzed and obtained. The display module is used to mark the required

measurement target area on the skin outer surface.

The temperature measurement is started. The measurement position of the
light emitted by the LED lamp is aligned with the blood vessels to be
measured; or, the measurement position indication module indicates the
marked position in alignment with the required measurement target area,

that is, the measurement position is accurate.

The measurement is confirmed.

The measurement result is displayed.

FIG.3
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1
BLOOD VESSEL IMAGING TEMPERATURE
MEASUREMENT METHOD

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to body temperature mea-
surement, and more particularly to a blood vessel imaging
temperature measurement method.

2. Description of the Prior Art

The measurement of the human body temperature is taken
by blind measurement, that is, the measurement position is
only an approximate area. For example, infrared measure-
ment is used to measure the temperature of the forehead. In
fact, the temperature of the arteries can best reflect the body
temperature. However, people do not know the vascular
accurate position when measuring the human body tempera-
ture. The measurement is performed corresponding to an
approximate position, that is, the aforementioned “blind
measurement”. As a result, the accuracy of the human body
temperature measurement is limited.

The applicant of this application has carefully studied a
new technical scheme. By visualizing the blood vessels of
the human body in the form of an image on the surface of
the skin, visual set-point temperature measurement is per-
formed to align with the blood vessels of the required
measurement, improving the measurement accuracy and
measurement reliability of the human body temperature.

SUMMARY OF THE INVENTION

In view of the shortcomings of the prior art, the primary
object of the present invention is to provide a blood vessel
imaging temperature measurement method to achieve visual
and precision temperature measurement. The measurement
is quite visual, instead of the traditional technology that uses
a blind measurement method corresponding to a position to
be measured. The present invention solves the problem that
the temperature measurement is not accurate enough in the
traditional technology.

According to one aspect of the present invention, a blood
vessel imaging temperature measurement method is pro-
vided. The method comprises the steps of:

(1) finding blood vessels: using an imaging module to
image a true arrangement of blood vessels of a required
temperature measurement area;

(2) displaying a measurement position: using a display
module to project the blood vessels of the required tempera-
ture measurement area onto the required temperature mea-
surement area, the blood vessels of the required temperature
measurement area being marked in the form of an image on
a skin outer surface;

(3) aligning for temperature measurement: using a ther-
mometer with a measurement position indication module to
perform visual set-point temperature measurement; wherein,
the measurement position indication module indicates a
specific blood vessel position required for measurement in
alignment with the image of the blood vessels;

using a controller to obtain an image signal according to
the imaging module and projecting it on the display module,
the thermometer with the measurement position indication
module performing visual set-point temperature measure-
ment based on a displayed blood vessel image.
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According to another aspect of the present invention, a
blood vessel imaging temperature measurement method is
provided. The method comprises the steps of:

(1) finding blood vessels: using an imaging module to
image a true arrangement of blood vessels of a required
temperature measurement area;

(2) displaying a measurement position: analyzing and
obtaining a required measurement target area according to
the true arrangement of the blood vessels obtained by the
imaging module, using a display module to mark the
required measurement target area on a skin outer surface;

(3) aligning for temperature measurement, using a ther-
mometer with a measurement position indication module to
perform visual set-point temperature measurement; wherein,
the measurement position indication module indicates a
marked position in alignment with the required measure-
ment target area;

using a controller to obtain an image signal according to
the imaging module and projecting it on the display module,
the thermometer with the measurement position indication
module performing visual set-point temperature measure-
ment based on a measurement target area mark.

Preferably, the imaging module is one of an infrared
thermal imaging module, a velocity vector imaging module,
a CCD imaging module, and a COMS imaging module.

Preferably, the display module is a projection module.

Preferably, the measurement position indication module
includes an indicator lamp for indicating a temperature
measurement position.

Preferably, the indicator lamp is one of an LED lamp and
a laser lamp.

The present invention has obvious advantages and ben-
eficial effects compared with the prior art. In particular, the
method comprises the steps of finding blood vessels, dis-
playing a measurement position, and aligning for tempera-
ture measurement. The visual set-point temperature mea-
surement is performed based on the displayed blood vessel
image or the measurement target area mark. The measure-
ment is quite visual, instead of the traditional technology
that uses a blind measurement method corresponding to a
position to be measured. The present invention solves the
problem that the temperature measurement is not accurate
enough in the traditional technology and improves the
measurement accuracy and measurement reliability for the
human body temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the structural connec-
tion in accordance with an embodiment of the present
invention;

FIG. 2 is a block diagram showing the connection of the
internal modules of the thermometer in accordance with an
embodiment of the present invention; and

FIG. 3 is a block diagram showing the temperature
measurement steps in accordance with an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Embodiments of the present invention will now be
described, by way of example only, with reference to the
accompanying drawings.

Referring to FIG. 1 to FIG. 3, there is shown a specific
structure of an embodiment of the present invention.
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A blood vessel imaging temperature measurement system
includes an imaging module 10, a display module 20, a
thermometer 30 with a measurement position indication
module, and a controller 40, The controller 40 is connected
with the imaging module 10 and the display module 20. The
controller 40 obtains an image signal according to the
imaging module 10 and projects it on the display module 20.
The thermometer 30 with the measurement position indica-
tion module performs visual set-point temperature measure-
ment based on a displayed blood vessel image or a mea-
surement target area mark.

In this embodiment, the imaging module 10 is an infrared
thermal imaging module, a velocity vector imaging module,
a CCD imaging module, or a COMS imaging module. The
display module 20 is a projection module or the like. The
measurement position indication module includes an indi-
cator lamp for indicating a temperature measurement posi-
tion. The indicator lamp is an LED lamp or a laser lamp.
When the specific products are designed, the imaging mod-
ule 10, the display module 20 and the measurement position
indication module are not limited to the above-described
designs. The present invention mainly includes these func-
tional modules, the imaging module 10, the display module
20, and the thermometer 30 with the measurement position
indication module. These functional modules are combined
with the controller 40 to achieve visual precision tempera-
ture measurement. As for the specific designs of the func-
tional modules, there may be a variety of different situations.

Next, a method for temperature measurement by using the
aforesaid blood vessel imaging temperature measurement
system will be described in detail. The human body tem-
perature measurement is taken as an example in this descrip-
tion. The method comprises the following steps of:

(1) Finding blood vessels: The thermometer is aligned
with the human body skin of the required temperature
measurement area. The imaging module 10 is used to image
the true arrangement of the blood vessels of the required
temperature measurement area.

(2) Displaying a measurement position: The blood vessels
of the required temperature measurement area are projected
onto the required temperature measurement area by the
display module 20. The blood vessels of the required tem-
perature measurement area are marked in the form of an
image on a skin outer surface. In this way, the arrangement
of the real blood vessels of the human body is displayed in
the form of an image on the skin surface of the human body.
The image and the arrangement of the real blood vessels are
exactly the same, which is quite visual.

(3) Aligning for temperature measurement: The thermom-
eter 30 with the measurement position indication module is
used to perform the visual set-point temperature measure-
ment. Wherein, the measurement position indication module
indicates a specific blood vessel position required for mea-
surement in alignment with the image of the blood vessels.
Based on the image formed in step (2), the user only needs
to accurately measure the displayed blood vessels on the
image corresponding to the skin surface of the human body.
It usually uses the human eye to judge. The measurement
position of the light emitted by the indicator lamp is well
aligned with the blood vessels to be measured, that is, the
measurement position is accurate and then measured.

In step (2) of displaying measurement position, it is also
possible to analyze and obtain the required measurement
target area according to the true arrangement of the blood
vessels obtained by the imaging module. The required
measurement target area is marked on the skin surface of the
human body by using the display module. In this way, in step
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(3) of aligning for temperature measurement, the measure-
ment position indication module indicates the marked por-
tion in alignment with the required measurement target area
to achieve the visual set-point temperature measurement.
The manner to mark the measurement target area is simpler
in comparison with the manner that the true arrangement of
the blood vessels of the human body is displayed in the form
of an image on the skin surface of the human body. and the
user does not need to judge the position of the specific blood
vessels to be measured. The requirement for the user is low.
This manner is practical and better. The same product may
be combined with the aforesaid two display measurement
manners. The user can choose one of the two display
measurement manners as desired. It can be combined with
the two display measurement manners, that is, the target area
is marked on the image of the blood vessels.

The thermometer 30 with the measurement position indi-
cation module has a temperature sensor 31, an operation
module 32, an A/D detection module 33, a data processing
module 34 and a temperature display module 35 which are
connected in sequence. The temperature display structure
can be displayed directly through the temperature display
module 35 (such as a display) on the thermometer product
for the user to read and review. Through Bluetooth, WiFi, RF
or other wireless ways, the measured temperature results are
sent to a smart mobile terminal, such as a mobile phone, so
that the user can review and save the records through the
APP of the smart mobile terminal.

In summary, the feature of the present invention is that the
method comprises the steps of finding blood vessels, dis-
playing a measurement position, and aligning for tempera-
ture measurement. The visual set-point temperature mea-
surement is performed based on the displayed blood vessel
image or the measurement target area mark. The measure-
ment is quite visual, instead of the traditional technology
that uses a blind measurement method corresponding to a
position to be measured. The present invention solves the
problem that the temperature measurement is not accurate
enough in the traditional technology and improves the
measurement accuracy and measurement reliability for the
human body temperature.

Although particular embodiments of the present invention
have been described in detail for purposes of illustration,
various modifications and enhancements may be made with-
out departing from the spirit and scope of the present
invention. Accordingly, the present invention is not to be
limited except as by the appended claims.

What is claimed is:

1. A blood vessel imaging temperature measurement

method, comprising the steps of:

(1) finding blood vessels: using an imager to image a true
arrangement of blood vessels of a required temperature
measurement area;

(2) displaying a measurement position: using an image
display to display, through projection, an image of the
blood vessels of the required temperature measurement
area onto the required temperature measurement area,
such that the image of the blood vessels of the required
temperature measurement area is marked on a skin
surface; and

(3) aligning for temperature measurement: using a ther-
mometer with a measurement position indicator to
perform visual set-point temperature measurement,
wherein the measurement position indicator indicates a
specific blood vessel position required for measure-
ment in alignment with the image of the blood vessels;
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wherein a controller is operable to obtain an image signal
according to the imager and displays the image signal,
through projection, with the image display, and the
thermometer with the measurement position indicator
performs visual set-point temperature measurement
based on a displayed blood vessel image.

2. The blood vessel imaging temperature measurement
method as claimed in claim 1, wherein the imager is one of
an infrared thermal imager, a velocity vector imager, a
charge-coupled device (CCD) imager, and a continuous
opacity monitoring system (CMOS) imager.

3. The blood vessel imaging temperature measurement
method as claimed in claim 1, wherein the image display is
a projector.

4. The blood vessel imaging temperature measurement
method as claimed in claim 1, wherein the measurement
position indicator includes an indicator lamp for indicating
a temperature measurement position.

5. The blood vessel imaging temperature measuremnient
method as claimed in claim 4, wherein the indicator lamp is
one of a light-emitting diode (LED) lamp and a laser lamp.

6. A blood vessel imaging temperature measurement
method, comprising the steps of:

(1) finding blood vessels: using an imager to image a true
arrangement of blood vessels of a required temperature
measurement area;

(2) displaying a measurement position: analyzing and
obtaining a required measurement target area according
to the true arrangement of the blood vessels obtained by

20

25

6

the imager, using an image display to mark the required
measurement target area on a skin surface;

(3) aligning for temperature measurement, using a ther-
mometer with a measurement position indicator to
perform visual set-point temperature measurement,
wherein the measurement position indicator indicates a
marked position in alignment with the required mea-
surement target area;

wherein a controller is operable to obtain an image signal
according to the imager and displays the image signal,
through projection, with the image display, and the
thermometer with the measurement position indicator
performs visual set-point temperature measurement
based on a measurement target area mark.

7. The blood vessel imaging temperature measurement
method as claimed in claim 6, wherein the imager is one of
an infrared thermal imager, a velocity vector imager, a
charging coupled device (CCD) imager, and a continuous
opacity monitoring system (CMOS) imager.

8. The blood vessel imaging temperature measurement
method as claimed in claim 6, wherein the image display is
a projector.

9. The blood vessel imaging temperature measurement
method as claimed in claim 6, wherein the measurement
position indicator includes an indicator lamp for indicating
a temperature measurement position.

10. The blood vessel imaging temperature measurement
method as claimed in claim 9, wherein the indicator lamp is
one of a light-emitting diode (LED) lamp and a laser lamp.

I S I
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