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(57) ABSTRACT

A system for measuring microfluctuation of accommodation
comprises a measuring module and a processing module.
The measuring module includes at least one first sensing
element attached to the area around an eye of a testee for
measuring an EMG signal. The processing module is
coupled with the measuring module for picking up a specific
frequency range of the EMG signal as a measurement index
of microfluctuation of accommodation, wherein the specific
frequency range is between 0.1 Hz and 100 Hz. The system
allows the testee to be tested in an open field of view and
exempts the testee from experiencing fatigue in the muscle
around the eyes. The system is compact and convenient to
carry. A method for measuring microfluctuation of accom-
modation is also disclosed.
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SYSTEM AND METHOD FOR MEASURING
MICROFLUCTUATION OF
ACCOMMODATION

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a system and
method for measuring physiological information, particu-
larly to a system and method for measuring accommodative
fluctuation.

[0003] 2. Description of the Prior Art

[0004] Eyes can reflect physiological states of human
beings, such as fatigue, emotions (happiness, angry and
sadness), and whether one is lying. Therefore, the fields
concerned have gradually paid attention to the technology
for measuring microfluctuation of accommodation. The con-
ventional methods for measuring microfluctuation of
accommodation are mainly based on optics or ultrasonics. In
the conventional technologies, a testee gazes at an object at
a specified distance or of a special type in a dark field of a
limited space, and the variation of the eye lens of the testee
is measured as an index of microfluctuation of accommo-
dation.

[0005] However, the abovementioned measurement
method is likely to fatigue the ciliary muscle because it
demands the testee to gaze at a specified object at a near
distance. Therefore, the conventional method may generate
incorrect physiological information. Besides, the equipment
used by the conventional method is bulky, inconvenient to
carry, and hard to apply to clinical research.

[0006] Hence, the fields concered are eager to develop an
microfluctuation of accommodation measurement method to
exempt the testee from ocular fatigue and reduce the volume
of the measurement equipment.

SUMMARY OF THE INVENTION

[0007] The present invention proposes a system and
method for measuring microfluctuation of accommodation,
which directly measures the electromyograph (EMG) signal
from the area around of an eye as a measurement index of
microfluctuation of accommodation, wherein the measure-
ment is undertaken in an open field of view, whereby the
measurement is less likely to cause fatigue in the muscle
around the eyes. Further, the system for measuring micro-
fluctuation of accommodation is relatively compact, conve-
nient to carry, and favorable to clinical application.

[0008] In one embodiment, the system for measuring
microfluctuation of accommodation comprises a measuring
module and a processing module. The measuring module
includes at least one first sensing element, which are to be
attached to the area around the eye of a testee for measuring
an EMG signal. The processing module is coupled with the
measuring module, picking up a specified frequency range
of the EMG signal as a measurement index of microfluc-
tuation of accommodation, wherein the specified frequency
range is 0.1-100 Hz.

[0009] In one embodiment, the method for measuring
microfluctuation of accommodation comprises steps: attach-
ing at least one first sensing element to the area around the
eye of a testee for measuring an EMG signal; and using a
processing module to pick up a specified frequency range of
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the EMG signal as a measurement index of microfluctuation
of accommodation, wherein the specified frequency range is
0.1-100 Hz.

[0010] Below, embodiments are described in detail in
cooperation with the attached drawings to make easily
understood the objectives, technical contents, characteristics
and accomplishments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a block diagram schematically showing a
system for measuring microfluctuation of accommodation
according to one embodiment of the present invention; and
[0012] FIG. 2 is a flowchart of a method for measuring
microfluctuation of accommodation according to one
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0013] The present invention will be described in detail
with embodiments and attached drawings below. However,
these embodiments are only to exemplify the present inven-
tion but not to limit the scope of the present invention. In
addition to the embodiments described in the specification,
the present invention also applies to other embodiments.
Further, any modification, variation, or substitution, which
can be easily made by the persons skilled in that art
according to the embodiment of the present invention, is to
be also included within the scope of the present invention,
which is based on the claims stated below. Although many
special details are provided herein to make the readers more
fully understand the present invention, the present invention
can still be practiced under a condition that these special
details are partially or completely omitted. Besides, the
elements or steps, which are well known by the persons
skilled in the art, are not described herein lest the present
invention be limited unnecessarily. Similar or identical ele-
ments are denoted with similar or identical symbols in the
drawings. It should be noted: the drawings are only to depict
the present invention schematically but not to show the real
dimensions or quantities of the present invention. Besides,
matterless details are not necessarily depicted in the draw-
ings to achieve conciseness of the drawings.

[0014] Refer to FIG. 1. In one embodiment, the system for
measuring accommodative fluctuation comprises a measur-
ing module 10 and a processing module 20. The measuring
module 10 includes at least one first sensing element 11. The
first sensing element 11 is attached to the area around an eye
of a testee for measuring an electromyograph (EMG) signal
from the muscle around the eye (such as the ciliary muscle).
It is easily understood: the measuring module 10 includes
conventional front-end signal processing elements, such as
amplifiers and filters. In one embodiment, the first sensing
element 11 is an attachable electrode or an adhesive elec-
trode pad. The processing module 20 is coupled with the
measuring module 10 for picking up a specified frequency
range of the EMG signal as a measurement index of micro-
fluctuation of accommodation. The range of the frequency of
the signal of microfluctuation of accommodation is far
greater than that required for obtaining the physiological
signals from the area around the eye, such as the signals of
eyeball rotation, eye blinking, swallows, and respirations.
Therefore, a specified frequency range of the EMG signal is
picked up as a measurement index of microfluctuation of
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accommodation and used as the basic data for the succeed-
ing analysis. In one embodiment, the specified frequency
range is 0.1-100 Hz, preferably 0.5-50 Hz.

[0015] In one embodiment, the EMG signal measured by
the measuring module 10 is transmitted to the processing
module 20 in a wired way or a wireless way. In one
embodiment, the system for measuring accommodative
module of the present invention further comprises a wireless
communication module 30 arranged between the measuring
module 10 and the processing module 20. The wireless
communication module 30 transmits the EMG signal mea-
sured by the measuring module 10 to the processing module
20 in a wireless way. In one embodiment, the wireless
communication module 30 includes a wireless transmitting
unit 31 and a wireless receiving unit 32. The wireless
transmitting unit 31 is electrically connected with the mea-
suring module 10, and the wireless receiving module 32 is
electrically connected with the processing module 20,
whereby the EMG signal measured by the measuring mod-
ule 10 can be wirelessly transmitted to the processing
module 20.

[0016] In one embodiment, the system for measuring
accommodative module of the present invention further
comprises a storage module 40 electrically connected with
the processing module 20. The storage module 40 can store
the measurement index of microfluctuation of accommoda-
tion, i.e. a specified frequency range of the EMG signal,
which is to be further processed to evaluate the physiologi-
cal states of the testee. In one embodiment, the storage
module 40 is a hard disc, a flash memory, or an optical disc.
[0017] In one embodiment, the system for measuring
accommodative module of the present invention further
comprises an analyzing unit 50 coupled with the processing
module 20. The analyzing unit 50 can analyze the measure-
ment index of microfluctuation of accommodation, i.e. a
specified frequency range of the EMG signal, to evaluate the
physiological states of the testee, such as fatigue, emotions
(happiness, angry and sadness), and whether one is lying. In
one embodiment, the measuring module 10 also includes a
second sensing element 12. The second sensing element 12
may be arranged near the head of the testee to receive an
electroencephalograph (EEG) signal that is related with the
control of microfluctuation of accommodation, such as the
electric potential variation of the brain cortex, which con-
trols the ciliary muscle. Thereby, the analyzing unit 50 can
simultaneously analyze the microfluctuation of accommo-
dation-related EMG signal and the microfluctuation of
accommodation-related EEG signal to evaluate the physi-
ological states of the testee. In one embodiment, the system
for measuring microfluctuation of accommodation of the
present invention further comprises a head-wearing element,
such a pair of glasses, a scarf, a cap, or a headgear. The
sensing module 10 (including the first sensing element 11
and the second sensing element 12) is disposed in the
head-wearing element to measure in realtime the EMG
signal from the area around the eye of the testee and/or the
EEG signal of the testee.

[0018] It should be noted: the configurations of the above-
mentioned elements in different designs may not be the
same. For example, the processing module 10 is disposed in
a computer, a mobile Internet access device, a portable
device, or a far-end server; the measuring module 10 trans-
mits an unprocessed EMG signal to one of the abovemen-
tioned external electronic devices in a wired or wireless way,
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and the external electronic device picks up the required
EMG signal for analysis. Alternatively, the measuring mod-
ule 10 and the processing module 20 are integrated in a
single electronic device, and the electronic device transmits
the measurement index of microfluctuation of accommoda-
tion, i.e. a specified frequency range of the EMG signal, to
one of the abovementioned external electronic devices so
that external electronic device whose computation capability
is more powerful can undertake faster and more precision
analysis.

[0019] Via the abovementioned technical scheme, the sys-
tem for measuring microfluctuation of accommodation can
directly measure an EMG signal from the muscle around an
eye of a testee. Therefore, the testee is tested in an open field
of view. In other words, the distance between the testee and
the object the testee gazes at is larger in the present invention
than in the conventional optics or ultrasonics-based tech-
nology. Then, the testee using the present invention is less
likely to experience ocular fatigue than the testee using the
conventional device. No matter whether the distance or the
type of the object is varied, it would cause visual accom-
modation. In other words, the variation of the distance to the
object or the variation of the picture of the television would
cause the variation of the EMG signal of the muscle around
the eye of the testee. Thus, the system of the present
invention can detect the variation of the distance or the
picture via measuring the EMG signal. The present inven-
tion can apply to a further wider field than the conventional
technology.

[0020] Refer to FIG. 2. In one embodiment, the method for
measuring accommodative fluctuation comprises Steps S21-
S24. In Step S21, attach at least one first sensing element to
the area around an eye of a testee for measuring an EMG
signal. In Step S22, use a processing module to pick up a
specified frequency range of the EMG signal as a measure-
ment index of microfluctuation of accommodation, wherein
the specified frequency range is 0.1-100 Hz.

[0021] In Step S23, the processing module stores the
processed measurement index of microfluctuation of accom-
modation in a storage module. In Step S24, the processing
module or an external electronic device analyzes the mea-
surement index to evaluate the physiological states of the
testee. In one embodiment, the method for measuring micro-
fluctuation of accommodation of the present invention fur-
ther uses at least one second sensing element to measure an
EEG signal, whereby the processing module or the external
electronic device can evaluate the physiological states of the
testee via analyzing the measurement index and the EEG
signal. The details thereof have been described hereinbefore
and will not repeat herein.

[0022] In conclusion, the system and method for measur-
ing microfluctuation of accommodation directly measures
the EMG signal from the area around an eye of a testee as
a measurement index. In the present invention, the testee is
tested in an open field of view and exempted from fatigue in
the muscle around the eyes. Further, as the system for
measuring microfluctuation of accommodation of the pres-
ent invention neither uses complicated optical elements nor
adopts complicated design, it is compact, convenient to
carry, favorable to clinical application.

What is claimed is:

1. A system for measuring microfluctuation of accommo-
dation, comprising:
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a measuring module including at least one first sensing
element attached to a area around an eye of a testee for
measuring an electromyograph (EMG) signal; and

a processing module coupled with said measuring module
and picking up a specified frequency range of said
EMG signal as a measurement index of microfluctua-
tion of accommodation, wherein said specified fre-
quency range is 0.1-100 Hz.

2. The system for measuring microfluctuation of accom-

modation according to claim 1 further comprising:

a storage module electrically connected with said pro-
cessing module and storing said measurement index.

3. The system for measuring microfluctuation of accom-
modation according to claim 1 further comprising:

a wireless communication module arranged between said
measuring module and said processing module, and
wirelessly transmitting said EMG signal from said
measuring module to said processing module.

4. The system for measuring microfluctuation of accom-

modation according to claim 1 further comprising:

an analyzing unit coupled with said processing module
and analyzing said measurement index to evaluate
physiological states of said testee.

5. The system for measuring microfluctuation of accom-
modation according to claim 4, wherein said measuring
module also includes a second sensing unit arranged near
said testee’s head for measuring an electroencephalograph
(EEG) signal, and wherein said analyzing unit evaluates
physiological states of said testee according to said mea-
surement index and said EEG signal.

6. The system for measuring microfluctuation of accom-
modation according to claim 1, wherein said specified
frequency range is 0.5-50 Hz.

7. The system for measuring microfluctuation of accom-
modation according to claim 1 further comprising:

A head-wearing element, wherein said measuring module

is arranged inside said head-wearing element.

8. The system for measuring microfluctuation of accom-
modation according to claim 1, wherein said first sensing
element is an attachable electrode or an adhesive electrode
pad.

9. The system for measuring microfluctuation of accom-
modation according to claim 1, wherein said processing
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module is arranged in a computer, a mobile Internet-access
device, a portable device, or a far-end server.
10. The system for measuring microfluctuation of accom-
modation according to claim 1, wherein said measuring
module and said processing module are integrated in a single
electronic device.
11. A method for measuring microfluctuation of accom-
modation, comprising steps:
attaching at least one first sensing element to area around
an eye of a testee for measuring an electromyograph
(EMG) signal; and

using a processing module to pick up a specified fre-
quency range of said EMG signal as a measurement
index of microfluctuation of accommodation, wherein
said specified frequency range is 0.1-100 Hz.

12. The method for measuring microfluctuation of accom-
modation according to claim 11, wherein said EMG signal
of said testee is measured in an open field of view.

13. The method for measuring microfluctuation of accom-
modation according to claim 11 further comprising a step:

storing said measurement index.

14. The method for measuring microfluctuation of accom-
modation according to claim 11 further comprising a step:

evaluating physiological states of said testee according to

said measurement index.

15. The method for measuring microfluctuation of accom-
modation according to claim 11 further comprising steps:

arranging a second sensing element near said testee’s

head for measuring an electroencephalograph (EEG)
signal; and

evaluating physiological states of said testee according to

said measurement index and said EEG signal.

16. The method for measuring microfluctuation of accom-
modation according to claim 11, wherein said specified
frequency range is 0.5-50 Hz.

17. The method for measuring microfluctuation of accom-
modation according to claim 11, wherein said first sensing
element is an attachable electrode or an adhesive electrode
pad.

18. The method for measuring microfluctuation of accom-
modation according to claim 11, wherein said processing
module is arranged in a computer, a mobile Internet-access
device, a portable device, or a far-end server.

L S S T



TRBR(F) ATNERTHHIENREM G ZE
RIF(BE)E US20170020386A1 2
RiES US15/217235

FRIRE(FEFRAGE) BEUREXF

BRiE (TR A(F) KR

HAHRBEEAR)AGE) XK

patsnap

2017-01-26

2016-07-22

12

[#R1 &% BB A OU YANG MANG
CHIOU JIN CHERN
HUANG TING WEI
TSAI'YI CHUN
KBEA OU-YANG, MANG
CHIOU, JIN-CHERN
HUANG, TING-WEI
TSAI, YI-CHUN
IPCH & A61B3/09 A61B5/0496 A61B3/10 A61B5/0476 A61B5/00 A61B5/0488 A61B5/04
CPCo %= A61B3/09 A61B5/0488 A61B5/0496 A61B5/04014 A61B2560/0475 A61B5/6803 A61B5/6898 A61B3
/10 A61B5/0476 A61B5/04012 A61B5/163 A61B5/6821
£ 104123787 2015-07-22 TW
H AN FF 3Tk US10314478
SAEBEE Espacenet USPTO
ﬁg(ﬁ) 11 first sensing

—MATNERFETHNENRESENEERMALERER, NEER
BREEL-NIE—ERBAN  EWZIRNEREIENXSE , BTN
BEMGES. ABERENEBERBE , ATHBMEMGESHNIEME
SEEER BT HNENNERER , HPEEMRTE£0.1HzM100Hz
ZH. ZREAVFHENRAEETBHNONEFFRTUL , HEZAERT

ERFBABRNAIATELAKT . ZRALHEE , BHFLE. ELFT 20

—F AT ERT N EN G E.

clement

second sensing|

element

10—+ measuring

module

wireless
transmitting
unit

\

_I\ wircless

receving
unit

~ processing
module

analyzing
module

4-_ 50

- storage

module ‘


https://share-analytics.zhihuiya.com/view/f7c1e1e8-c3c6-4206-a799-d5b66aca6e56
https://worldwide.espacenet.com/patent/search/family/057836359/publication/US2017020386A1?q=US2017020386A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170020386%22.PGNR.&OS=DN/20170020386&RS=DN/20170020386

