a9y United States

US 20170258399A1

12) Patent Application Publication (o) Pub. No.: US 2017/0258399 A1l

LIU (43) Pub, Date: Sep. 14, 2017
(54) METHOD AND DEVICE FOR Publication Classification
DETERMINING INNER AND OUTER SIDES
OF LIMBS (1) Imt.ClL
A6IB 5/00 (2006.01)
(71) Applicant: BEITING ZHIGU TECH CO., LTD., A6IB 5/145 (2006.01)
BELJING (CN) A61B 5/024 (2006.01)
A61B 5/01 (2006.01)
(72) Tnventor: HAO LIU, BEIJING (CN) (52) US.ClL
CPC .o A61B 5/681 (2013.01); A61B 5/01
(21)  Appl. No.: 15/511,197 (2013.01); A61B 5/14539 (2013.01); A61B
5/02416 (2013.01); A61B 5/14542 (2013.01);
(22) PCT Filed: Sep. 10, 2015 AG6IB 5/4872 (2013.01); A61B 5/0531
(2013.01)
(86) PCT No.: PCT/CN15/89303
§ 371 (©)(1), 7 ABSTRACT
(2) Date: Mar. 14, 2017
The present application provides a method and device for
(30) Foreign Application Priority Data determining inner and outer sides of limbs, and relates to the
field of wearable devices. The method comprises: acquiring
Sep. 15, 2014 201410468258.4 first somatosensory information of a first side of a limb of a
Sep. 15, 2014 201410468266.9 user, the first side being an inner side or an outer side of the
Sep. 15, 2014 ... 201410468268.8 limb; and determining whether the first side is the inner side
Sep. 15, 2014 ... 2014104682724 of the limb according to the first somatosensory information
Sep. 15, 2014 ... 201410468521.X and reference information. The method and device facilitate
Sep. 15, 2014 ... 201410468701.8 a device that the user wears to perform automatic setting
Sep. 15, 2014 .. 201410468705.6 according to an identification result, thereby enhancing user
Dec. 17, 2014 201410788423 .4 experience.




Patent Application Publication  Sep. 14,2017 Sheet 1 of 23 US 2017/0258399 A1

Acquiring first somatosensory

information of a first side of' a limb | .~

of a user, the first side being an inner
side or an outer side of the limb

!

Determining whether the first side 1s 140
the inner side of the limb according ,
to the first somatosensory Vi
information and reference o
information

FIG. 1

FIG. 2



Patent Application Publication  Sep. 14,2017 Sheet 2 of 23 US 2017/0258399 A1

A

A
A

Conductance

\ 4

0 Time

FIG. 3

Determining that the first side 1sthe | §1414
inner side of the limb in response to j
determining that the average value of}  /
the first skin conductive information
is greater than the average value of
the second skin conductive
information
¥
Determining that the first side 1s not
the inner side of the limb in response| 1422
to determining that the average value /
of the first skin conductive | .~
information 1s less than the average
value of the second skin conductive
information

FIG. 4



Patent Application Publication  Sep. 14,2017 Sheet 3 of 23 US 2017/0258399 A1

Determining that the first side is the

inner side of the limb in response to /

determining that an average value of -

the first skin conductive information
is greater than the threshold

¥
Determining that the first side isnot |  S142a
the inner side of the limb in response /
to determining that the average value| .~
of the first skin conductive
information is less than the threshold

FIG. 5

Temperature/ \
/"‘6 10
If/ m—

%
\ :
~620 |
|
|
|
|
|
|
|
|

I -

FIG. 6



Patent Application Publication  Sep. 14,2017 Sheet 4 of 23 US 2017/0258399 A1

Determining that the first side is the S141b
inner side of the limb in response to |
determining that the average value of{ ~ /
the first body temperature -~ ‘
information is greater than the
average value of the second body
temperature information

¥

Determining that the first side is not |  S142b
the inner side of the limb in response /'
to determining that the average value: .~
of the first body temperature
information is less than the average
value of the second body
temperature information

FIG. 7

Determining that the first side is the S141b'

inner side of the limb in response to /

determining that an average value of |

the first body temperature '

information is greater than the
threshold

¥
Determining that the first side isnot | ~ S142b’
the inner side of the limb in response Ji
to determining that the average value{
of the first body temperature
information 1s less than the threshold

FIG. 8



Patent Application Publication

PH value

/

Sep. 14,2017 Sheet 5 of 23

US 2017/0258399 A1

FIG. 9

Determining that the first side is the
inner side of the limb in response to

determining that the average value of} .

the first PH information is less than
the average value of the second PH
information

¥

Determining that the first side is not

the inner side of the limb in response

to determining that the average value

of the first PH information is greater

than the average value of the second
PH information

FIG. 10

Time



Patent Application Publication  Sep. 14,2017 Sheet 6 of 23 US 2017/0258399 A1

Determining that the first side is the

inner side of the limb in response to J/

determining that an average value of {—

the first PH information is less than
the threshold

v

Determining that the first side isnot | S142¢'

the inner side of the limb in response /

to determining that the average value| .~

of the first PH information is greater
than the threshold

FIG. 11

Amplitude
N -

0 Time

FIG. 12



Patent Application Publication  Sep. 14,2017 Sheet 7 of 23 US 2017/0258399 A1

Determining that the first side is the
inner side of the limb in response to | 1414
determining that the average ;

amplitude value of the first PPG ...’
information is greater than the
average amplitude value of the

second PPG information

¥

Determining that the first side is not

the inner side of the limb in responsei S142d

to determining that the average /

amplitude value of the first PPG | .~

information is less than the average

amplitude value of the second PPG
information

FIG. 13

Determining that the first side is the | S141d'
inner side of the limb in response to Ji
determining that an average gl
amplitude value of the first PPG
information is greater than the
threshold

¥ ,
Determining that the first side is not S 142(1
the inner side of the limb in response J
to determining that the average | .~
amplitude value of the first PPG
information is less than the threshold

FIG. 14



Patent Application Publication

Humidity y

Pl

Sep. 14,2017 Sheet 8 of 23 US 2017/0258399 A1

FIG. 15

Time

Determining that the first side is the
inner side of the limb in response to

determining that the average value of |

the first humidity information is
greater than the average value of the
second humidity information

¥

Determining that the first side is not
the inner side of the limb in response
to determining that the average value
of the first humidity information is
less than the average value of the
second humidity information

FIG. 16



Patent Application Publication

Blood A

oxygen
saturation

Sep. 14,2017 Sheet 9 of 23

Determining that the first side is the
inner side of the limb in response to

determining that an average value of i

the first humidity information 1s
greater than the threshold

¥

Determining that the first side is not
the inner side of the limb in response
to determining that the average value

of the first humidity information is
less than the threshold

FIG. 17

1810

US 2017/0258399 A1

FIG. 18

Time



Patent Application Publication  Sep. 14,2017 Sheet 10 of 23  US 2017/0258399 A1

Determining that the first side is the | S141f

inner side of the limb in response to /

determining that the average value of}

the first blood oxygen information is

greater than the average value of the
second blood oxygen information

¥

Determining that the first side is not S142f
the inner side of the limb in response |
to determining that the average value: ./
of the first blood oxygen information i
is less than the average value of the
second blood oxygen information

FIG. 19

Determining that the first side is the Slé‘;lf
inner side of the limb in response to /
determining that an average value of -
the first blood oxygen information is
greater than the threshold

v

Determining that the first side isnot {  S142f"
the inner side of the limb in response /
to determining that the average | .~
value of the first blood oxygen
information is less than the threshold

FIG. 20



Patent Application Publication  Sep. 14,2017 Sheet 11 of 23

US 2017/0258399 A1
o 2110
Fat A /’
rate f/
|
\
\,\
2120
0 Time

FIG. 21

Determining that the first side is the
inner side of the limb in response to /
determining that the average value of} S/

the first fat information is greater
than the average value of the second
fat information

¥

Determining that the first side isnot | ¢49
the inner side of the limb in response A
to determining that the average value 7

of the first fat information is less -
than the average value of the second
fat information

FIG. 22a



Patent Application Publication  Sep. 14,2017 Sheet 12 of 23

Bioclectrical /
impedance

US 2017/0258399 A1

Determining that the first side is the
inner side of the limb in response to Vi
determining that an average value of —
the first fat information is greater
than the threshold

¥
Determining that the first side is not  §142¢'
the inner side of the limb in response i
to determining that the average value 4
of the first fat information is less
than the threshold

FIG. 22b

v

0 Time

FIG. 23a



Patent Application Publication  Sep. 14,2017 Sheet 13 of 23  US 2017/0258399 A1

Determining that the first side is not the S141h
inner side of the limb in response to ]
determining that the average amplitude /

value of the first bioelectrical 7
impedance information is greater than
the average amplitude value of the
second bioelectrical impedance
information

‘

Determining that the first side is the

inner side of the limb in response to $142h
determining that the average amplitude /
value of the first bioelectrical e

impedance information is less than the |
average amplitude value of the second
bioelectrical impedance information

FIG. 23b

Determining that the first side is not { S141h’

the inner side of the limb in response /

to determining that an average e
amplitude value of the first

bioelectrical impedance information
is greater than the threshold

¥

Determining that the first side is the

inner side of the limb in response to Sl4}2h
determining that the average J
amplitude value of the first -

bioelectrical impedance information
is less than the threshold

FIG. 23¢




Patent Application Publication  Sep. 14,2017 Sheet 14 of 23  US 2017/0258399 A1

Acquiring first somatosensory ;

information of a first side of a limb |
of a user, the first side being an inner

side or an outer side of the limb

v

Determining whether the first side is | S140
the inner side of the limb according /

to the first somatosensory e
information and reference
information
@, S150

Executing an operation according to |~
an identification result

FIG. 24

Device 2500

First acquisition module
2510

Identification module 2520

FIG. 25



Patent Application Publication

Sep. 14,2017 Sheet 15 of 23

Device 2500

First acquisition module
2510

Tdentification module 2520

Second acquisition module
2530a

FIG. 26

Device 2500

First acquisition module
2510

Identification module 2520

Determination module
2540a

FIG. 27

US 2017/0258399 A1



Patent Application Publication  Sep. 14,2017 Sheet 16 of 23  US 2017/0258399 A1

Device 2500

First acquisition module
2510

Identification module 252

Second acquisition module
2530b

FIG. 28

Device 2500

First acquisition module
2510

Identification module 2520

Determination module 2540b

FIG. 29



Patent Application Publication  Sep. 14,2017 Sheet 17 of 23  US 2017/0258399 A1

Device 2500

First acquisition module
2510

Identification module 2520

Second acquisition module
2530¢

FIG. 30

Device 2500

First acquisition module
2510

Identification module 2520

Determination module
2540¢

FIG. 31



Patent Application Publication  Sep. 14,2017 Sheet 18 of 23  US 2017/0258399 A1

Device 2500

First acquisition module
2510

Identification module 252

Second acquisition module
2530d

FIG. 32

Device 2500

First acquisition module
2510

Identification module 2520

Determination module 2540d

FIG. 33



Patent Application Publication  Sep. 14,2017 Sheet 19 of 23  US 2017/0258399 A1

Device 250

First acquisition module
2510

Identification module 252

Second acquisition module
2530e

FIG. 34

Device 250

First acquisition module
2510

Identification module 2520

Determination module 2540e

FIG. 35



Patent Application Publication  Sep. 14,2017 Sheet 20 of 23  US 2017/0258399 A1

Device 2500

First acquisition module
2510

Identification module 252

Second acquisition module
2530f

FIG. 36

Device 2500

First acquisition module
2510

Identification module 2520

Determination module 2540f

FIG. 37



Patent Application Publication  Sep. 14,2017 Sheet 21 of 23  US 2017/0258399 A1

Device 2500

First acquisition module
2510

Identification module 252

Second acquisition module
2530g

FIG. 38a

Device 2500

First acquisition module
2510

Identification module 2520

Determination module 2540¢g

FIG. 38b



Patent Application Publication  Sep. 14,2017 Sheet 22 of 23  US 2017/0258399 A1

Device 2500

First acquisition module
2510

Identification module 252

Second acquisition module
2530h

FIG. 39a

Device 2500

First acquisition module
2510

Identification module 2520

Determination module
2540h

FIG. 39b



Patent Application Publication

Sep. 14,2017 Sheet 23 of 23 US 2017/0258399 A1

Device 2500

First acquisition module
2510

Identification module 252

Execution module 255

/,41()0
/
Memory
Program 4130
4132
Processoré
4110
---------- - AT { S
| i
U
Bus Communications
4140 interface
441‘20
,’[ 'E,
I
N

FIG. 41



US 2017/0258399 A1l

METHOD AND DEVICE FOR
DETERMINING INNER AND OUTER SIDES
OF LIMBS

RELATED APPLICATION

[0001] The present international patent cooperative treaty
(PCT) application claims the benefit of priority to Chinese
Patent Application No. 201410788423.4, which was filed on
Dec. 17, 2014 and entitled “Method and Device for Deter-
mining Inner and Outer Sides of Limbs,” and Chinese Patent
Applications No. 201410468272.4, No. 201410468268.8,
No. 201410468701.8, No. 201410468266.9, No.
201410468258 4, No. 201410468521 X, No.
201410468705.6, all of which were filed on Sep. 15, 2014
and entitled “Method and Device for Determining Inner and
Outer Sides of Limbs”. All of the aforementioned applica-
tions are incorporated by reference herein in their entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of wear-
able devices, and in particular, to a method and device for
determining inner and outer sides of limbs.

BACKGROUND

[0003] In recent years, with the development of wearable
devices, smart wristbands, smart bracelets, smart glasses and
the like have gradually entered into people’s life, thus
greatly enriching and facilitating people’s life.

[0004] For example, a somatosensory sensor configured
on a smart watch may continuously monitor the somatosen-
sory data of a user, such as body temperature, heart rate and
blood sugar, so as to provide the user with health care
services. The somatosensory sensor is either embedded in
the back of the dial, or embedded in the inside of the strap,
according to the measurement principle. While such a soma-
tosensory sensor can accurately measure somatosensory
data of the user by closely clinging to the inside of the wrist
of the user, the user must wear a smart watch in a fixed
manner, thus bringing about inconvenience to the user. For
example, if the somatosensory sensor is embedded in the
inside of the strap, the user must wear the dial of the smart
watch at the outside of the wrist, which will bring about
inconvenience to users who are accustomed to wearing the
dial at the inside of the wrist.

SUMMARY

[0005] An objective of the present application is to pro-
vide a method and device for determining inner and outer
sides of limbs.

[0006] In a first aspect, an embodiment of the present
application provides a method for determining inner and
outer sides of limbs. The method comprises:

[0007] acquiring first somatosensory information of a first
side of a limb of a user, the first side being an inner side or
an outer side of the limb; and

[0008] determining whether the first side is the inner side
of the limb according to the first somatosensory information
and reference information.

[0009] In another aspect, an embodiment of provides a
device for determining inner and outer sides of limbs. The
device comprises:
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[0010] a first acquisition module, configured to acquire
first somatosensory information of a first side of a limb of a
user, the first side being an inner side or an outer side of the
limb; and

[0011] an identification module, configured to identify
whether the first side is the inner side of the limb according
to the first somatosensory information and reference infor-
mation.

[0012] According to the method and device for determin-
ing inner and outer sides of limbs in the embodiments of the
present application, first somatosensory information of a
first side of a limb of a user is acquired. It is then determined,
based on the first somatosensory information and reference
information, whether the first side is the inner side of the
limb. Based on the determination, automatic setting can be
performed on a device worn by the user, thereby user
experience can be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1is a flowchart of the method for determining
inner and outer sides of limbs according to an embodiment
of the present application;

[0014] FIG. 2 is a schematic diagram of an inner side of
a wrist and an inner side of a palm according to an
embodiment of the present application;

[0015] FIG. 3 is a schematic diagram of comparison of
skin conductive information on inner and outer sides of a
wrist according to an embodiment of the present application;
[0016] FIG. 4 is a flowchart of part of S140 of FIG. 1
according to an embodiment of the present application;
[0017] FIG. 5 is a flowchart of part of S140 of FIG. 1
according to an embodiment of the present application;
[0018] FIG. 6 is a schematic diagram of comparison of
temperature information on inner and outer sides of a wrist
according to an embodiment of the present application;
[0019] FIG. 7 is a flowchart of part of S140 of FIG. 1
according to an embodiment of the present application;
[0020] FIG. 8 is a flowchart of part of S140 of FIG. 1
according to an embodiment of the present application;
[0021] FIG. 9 is a schematic diagram of comparison of PH
information on inner and outer sides of a wrist according to
an embodiment of the present application;

[0022] FIG. 10 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0023] FIG. 11 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0024] FIG. 12 is a schematic diagram of comparison of
PPG information on inner and outer sides of a wrist in some
embodiments of the present application;

[0025] FIG. 13 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0026] FIG. 14 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0027] FIG. 15 is a schematic diagram of comparison of
humidity information on inner and outer sides of a wrist in
some embodiments of the present application;

[0028] FIG. 16 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0029] FIG. 17 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0030] FIG. 18 is a schematic diagram of comparison of
blood oxygen information on inner and outer sides of a wrist
in some embodiments of the present application;
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[0031] FIG. 19 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0032] FIG. 20 is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0033] FIG. 21 is a schematic diagram of comparison of
fat information on inner and outer sides of a wrist in some
embodiments of the present application;

[0034] FIG. 22a is a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0035] FIG. 225 s a flowchart of part of step S140 of FIG.
1 according to an embodiment of the present application;
[0036] FIG. 23a is a schematic diagram of comparison of
bioelectrical impedance information on inner and outer sides
of a wrist according to an embodiment of the present
application;

[0037] FIG. 235 is a schematic flowchart of step S140 of
FIG. 1 according to an embodiment of the present applica-
tion;

[0038] FIG. 23c¢ is a schematic flowchart of step S140 of
FIG. 1 according to an embodiment of the present applica-
tion;

[0039] FIG. 24 is a flowchart of a method for determining
inner and outer sides of limbs according to an embodiment
of the present application;

[0040] FIG. 25 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0041] FIG. 26 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0042] FIG. 27 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0043] FIG. 28 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0044] FIG. 29 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0045] FIG. 30 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0046] FIG. 31 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0047] FIG. 32 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0048] FIG. 33 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0049] FIG. 34 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0050] FIG. 35 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0051] FIG. 36 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0052] FIG. 37 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;
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[0053] FIG. 38a is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0054] FIG. 385 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0055] FIG. 39ais a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0056] FIG. 395 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application;

[0057] FIG. 40 is a modular structure diagram of a device
for determining inner and outer sides of limbs according to
an embodiment of the present application; and

[0058] FIG. 41 is a schematic diagram of a device for
determining inner and outer sides of limbs in some embodi-
ments of the present application.

DETAILED DESCRIPTION

[0059] Specific implementations of the present disclosure
are described in further detail below with reference to the
accompanying drawings and embodiments. The following
embodiments are intended to describe the present applica-
tion, but not to limit the scope of the present application.
[0060] It should be understood by those skilled in the art
that, in the embodiments of the present application, the value
of the serial number of each step described below does not
mean an execution sequence, and the execution sequence of
each step should be determined according to the function
and internal logic thereof, and should not be any limitation
to the implementation procedure of the embodiments of the
present application.

[0061] FIG. 11is a flowchart of the method for determining
inner and outer sides of limbs according to one embodiment
of the present application; the method may be implemented
on, for example, a device for determining inner and outer
sides of limbs. As shown in FIG. 1, the method comprises:
[0062] S120: acquiring first somatosensory information of
a first side of a limb of a user, the first side being an inner
side or an outer side of the limb; and

[0063] S140: determining whether the first side is the inner
side of the limb according to the first somatosensory infor-
mation and reference information.

[0064] According to a method of an embodiment of the
present disclosure, first somatosensory information of a first
side of alimb of a user is acquired, and then whether the first
side is the inner side of the limb is determined according to
the first somatosensory information and reference informa-
tion, so as to provide a method for determining inner and
outer sides of limbs, which facilitates a device that the user
wears to perform automatic setting according to an identi-
fication result, thereby enhancing user experience.

[0065] Functions of steps S120 and S140 are described
below in detail in combination with specific implementa-
tions.

[0066] S120: Acquire first somatosensory information of a
first side of a limb of a user, the first side being an inner side
or an outer side of the limb.

[0067] The limb may comprise an upper limb and a lower
limb of the user. Specifically, the inner side of the limb may
be an inner side of a wrist, an inner side ofa palm or an inner
side of a sole, and correspondingly, the outer side of the limb
may be an outer side of the wrist, an outer side of the palm
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or an outer side of the sole. As shown in FIG. 2, the inner
side of the palm can be a palm center 220 and a region
corresponding to fingers on one side of the palm center 220
in FIG. 2, and the outer side of the palm can be the back of
the hand and a region corresponding to fingers on one side
of the back of the hand; the inner side of the wrist can be a
first region 210 on the same side with the palm center 220
and located between the palm and a forearm in FIG. 2, the
outer side of the wrist can be opposite to the first region 210
and can be a second region on the same side with the back
of the hand and located between the palm and the forearm.
The inner side of the sole can be a region corresponding to
the bottom of a foot, and the outer side of the sole can be a
region corresponding to the top of the foot.

[0068] The first side can be the inner side or outer side of
the wrist, or the inner side or outer side of the palm, or the
inner side or outer side of the sole. For the sake of simplicity,
description is given below mostly by taking that the first side
as the inner side or outer side of the wrist as an example.
[0069] The first somatosensory information may be skin
conductive information, body temperature information, PH
information, PPG information, humidity information, blood
oxygen information or fat information of the first side of the
limb, etc., which can be acquired through a corresponding
somatosensory sensor in contact with the skin of the user.
Since typically smart wristbands, smart watches and the like
have the sensors, implementation of the method will not
increase substantially the hardware costs of the existing
wearable devices.

[0070] S140: Identify whether the first side is the inner
side of the limb according to the first somatosensory infor-
mation and reference information.

[0071] a) The first somatosensory information may
include skin conductive information of the first side, which
can be first skin conductive information. Step S140 can
comprise the following to process first skin conductive
information:

[0072] S140a: determining whether the first side is the
inner side of the limb according to the first skin conductive
information and reference information.

[0073] The inventor has found in the study that, as the
number of sweat glands on the inner side of the limb is
typically more than that on the outer side of the limb, and
that skin on the outer side of the limb is rougher than that on
the inner side of the limb, skin conductance of the inner side
of the limb of the user and skin conductance of the outer side
of the limb have a statistically significant difference. For
example, their variance is less than or equal to 0.05. As
shown in FIG. 3, the upper curve indicates a curve of skin
conductive information obtained by sampling skin conduc-
tive signals on an inner side of a wrist of a user, and the
lower curve indicates a curve of skin conductive information
obtained by sampling skin conductive signals on an outer
side of the wrist of the user. The horizontal axis indicates
time, and the unit is in seconds, while the longitudinal axis
indicates conductance, and the unit is micro-mho. It can be
seen that the two curves have a significant difference, and
after analysis, it can be obtained that an average value of
skin conductance information of the inner side of the wrist
can be significantly greater than an average value of skin
conductance information of the outer side of the wrist.
Similarly, the inventor has also found that an average value
of skin conductance information of the inner side of the palm
can be significantly greater than an average value of skin
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conductance information of the outer side of the palm, and
an average value of skin conductance information of the
inner side of the sole is significantly greater than an average
value of skin conductance information of the outer side of
the sole. Therefore, a method of the present disclosure can
achieve identification of inner and outer sides of limbs based
on the principle.

[0074] In some embodiments, the reference information
include second skin conductive information acquired at a
second side opposite the first side on the limb. For example,
two groups of somatosensory sensors can be set, corre-
sponding skin conductive information of the first side and
the second side of the limb is acquired at the same time, and
the skin conductive information acquired at the second side
is used as the reference information.

[0075] In some embodiments, in step S140a, whether the
first side is the inner side of the limb can be determined by
comparing sizes of an average value of the first skin con-
ductive information and an average value of the second skin
conductive information; specifically, as shown in FIG. 4, the
step may comprise:

[0076] Sl141a: determining that the first side is the inner
side of the limb in response to determining that the average
value of the first skin conductive information is greater than
the average value of the second skin conductive information;
and

[0077] S142a: determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first skin conductive information is less
than the average value of the second skin conductive infor-
mation.

[0078] In some embodiments, the reference information
may be a threshold determined according to skin conductive
information of the inner side and skin conductive informa-
tion of the outer side of the limb. Specifically, as shown in
FIG. 5, step S140a may comprise:

[0079] S141a" determining that the first side is the inner
side of the limb in response to determining that an average
value of the first skin conductive information is greater than
the threshold; and

[0080] S142a" determining that the first side is not the
inner side of the limb in response to determining that the

average value of the first skin conductive information is less
than the threshold.

[0081] For example, skin conductive information of the
inner side of the limb and skin conductive information of the
outer side of the limb are pre-acquired and analyzed, sup-
pose that an average value of the skin conductive informa-
tion of the inner side falls within a first interval (I,,,.. 1. ..)
and suppose that an average value of the skin conductive
information of the outer side falls within a second interval
©,6 Oy O,,..<L ... it can be determined that the
threshold is M, and O, , <M<I_ ., That is to say, the thresh-
old M is a value between the first interval and the second
interval.

[0082] Therefore, if an average value of the first skin
conductive information is greater than the threshold M, it
can be considered that the average value falls within the first
interval, and the first side is the inner side of the limb; if the
average value of the first skin conductive information is less
than the threshold M, it can be considered that the average
value falls within the second interval, and the first side is not
the inner side of the limb, that is, is the outer side of the limb.



US 2017/0258399 A1l

[0083] b) The first somatosensory information may
include body temperature information of the first side, that
is, first body temperature information. Step S140 can com-
prise the following to process first body temperature infor-
mation:

[0084] S1405: determining whether the first side is the
inner side of the limb according to the first body temperature
information and reference information.

[0085] The inventor has found in the study that, as the
inner side of the limb is much closer to arterial vessels than
the inner side of the limb, the body temperature of the inner
side of the limb of the user will be higher than that of the
outer side of the limb. As shown in FIG. 6, the first curve 610
indicates a curve of body temperature information obtained
by sampling body temperature signals of an inner side of a
wrist of a user by using a first body temperature sensor, and
the second curve 620 indicates a curve of body temperature
information obtained by sampling body temperature signals
of an outer side of the wrist of the user by using a second
body temperature sensor. The horizontal axis indicates time,
and the unit is second, while the longitudinal axis indicates
temperature, and the unit is degree Celsius; Time 0 can
correspond to the time when the user begins to wear the first
body temperature sensor and the second body temperature
sensot.

[0086] It can be secen that the two curves in FIG. 6 have a
significant difference before Time t,, and after analysis, it
can be obtained that the body temperature of the inner side
of the wrist is significantly greater than that of the outer side
of the wrist. After the Time t,, the two curves gradually
merge, and this is because conduction of heat of a connect-
ing portion which connects the first body temperature sensor
and the second body temperature sensor makes body tem-
peratures detected by the two sensors tend to be the same. In
another experiment, the connecting portion between the two
body temperature sensors is removed, a body temperature
curve finally obtained shows that the body temperature of
the inner side of the wrist is greater than that of the outer side
of the wrist, and a temperature difference thereof is about
0.2° C.

[0087] Similarly, the inventor has also found that the body
temperature of the inner side of the palm is significantly
greater than that of the outer side of the palm, and the body
temperature of the inner side of the sole is significantly
greater than that of the outer side of the sole. Therefore, a
method of the present disclosure can achieve identification
of inner and outer sides of limbs based on the principle.
[0088] In some embodiments, the reference information
include second body temperature information acquired at a
second side opposite the first side on the limb. For example,
two groups of body temperature sensors can be set, corre-
sponding body temperature information of the first side and
the second side of the limb is acquired at the same time, and
the body temperature information acquired at the second
side is used as the reference information.

[0089] In some embodiments, in step S1405, whether the
first side is the inner side of the limb can be determined by
comparing sizes of an average value of the first body
temperature information and an average value of the second
body temperature information. The average value of the first
body temperature information can be an average value of
temperature values corresponding to a plurality of sampling
points in the first body temperature information, and simi-
larly, an average value of the second body temperature
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information can be an average value of temperature values
corresponding to a plurality of sampling points in the second
body temperature information. By use of the average value,
wrong identification caused by a sampling error occurring in
a single sampling point can be avoided, thereby improving
identification accuracy. Specifically, referring to F1G. 7, step
S1405 may comprise:

[0090] S1415: determining that the first side is the inner
side of the limb in response to determining that the average
value of the first body temperature information is greater
than the average value of the second body temperature
information; and

[0091] S142b: determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first body temperature information is
less than the average value of the second body temperature
information.

[0092] In some embodiments, the reference information
may be a threshold determined according to body tempera-
ture information of the inner side and body temperature
information of the outer side of the limb. Specifically,
referring to FIG. 8, step S1405 may comprise:

[0093] S1415" determining that the first side is the inner
side of the limb in response to determining that an average
value of the first body temperature information is greater
than the threshold; and

[0094] S1425" determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first body temperature information is
less than the threshold.

[0095] For example, body temperature information of the
inner side of the limb and body temperature information of
the outer side of the limb are pre-acquired and analyzed.
Suppose that an average value of the body temperature
information of the inner side falls within a first interval (I,,,,,,
I,...) and suppose that an average value of the body tem-
perature information of the outer side falls within a second
interval (O,,,,» 0,005 Ol 1t €an be determined that
the threshold is M, and O,,, <M<, That is to say, the
threshold M is a value between the first interval and the
second interval.

[0096] Therefore, if an average value of the first body
temperature information is greater than the threshold M, it
can be considered that the average value falls within the first
interval, and the first side is the inner side of the limb; if the
average value of the first body temperature information is
less than the threshold M, it can be considered that the
average value falls within the second interval, and the first
side 18 not the inner side of the limb, that is, is the outer side
of the limb.

[0097] It should be noted that, if the device for determin-
ing inner and outer sides of limbs contacts the inner side and
the outer side of the limb at the same time and heat
conduction passing through the device exists, acquisition
time of the first body temperature information and the
second body temperature information can be completed
within a predetermined time that begins from wearing the
device, that is, should be completed before the Time t, in
FIG. 6, so as to avoid wrong identification caused by
merging of the two body temperature curves.

[0098] c) The first somatosensory information may
include PH information of the first side, which can be first
PH information. Step S140 can comprise the following to
process first PH information:
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[0099] S140c: determining whether the first side is the
inner side of the limb according to the first PH information
and reference information.

[0100] The inventor has found in the study that, as the
number of sweat glands of the inner side of the limb is more
than that of the outer side of the limb, PH (i.e., PH value) of
the inner side of the limb of the user is significantly less than
that of the outer side of the limb. As shown in FIG. 9, the first
curve 910 indicates a curve of PH information obtained by
sampling PH signals of an outer side of a wrist of a user, and
the second curve 920 indicates a curve of PH information
obtained by sampling PH signals of an inner side of the wrist
of the user. The horizontal axis indicates time, and the unit
is second, while the longitudinal axis indicates PH.

[0101] It can be seen that the two curves in FIG. 9 have a
significant difference before Time t,, and after analysis, it
can be obtained that the PH of the outer side of the wrist is
significantly greater than that of the inner side of the wrist.
After the Time t,, the two curves gradually merge; this can
be because the experiment simulates a real use environment
of the user, and after the user wears the device for deter-
mining inner and outer sides of limbs for a period of time,
the limb has sweat seepage thereon. In another experiment,
influences of the sweat seepage are removed (e.g., the
experiment is carried out in a cold environment), a PH curve
finally obtained shows that the PH of the outer side of the
wrist is always greater than that of the inner side of the wrist,
and a difference thereof is about 0.3-0.4.

[0102] Similarly, the inventor has also found that the PH
of the outer side of the palm is significantly greater than that
of the inner side of the palm, and the PH of the outer side
of the sole is significantly greater than that of the inner side
of the sole. Therefore, a method of the present disclosure can
achieve identification of inner and outer sides of limbs based
on the principle.

[0103] In some embodiments, the reference information
include second PH information acquired at a second side
opposite to the first side on the limb. For example, two
groups of somatosensory sensors can be set, corresponding
PH information of the first side and the second side of the
limb is acquired at the same time, and the PH information
acquired at the second side is used as the reference infor-
mation.

[0104] In some embodiments, in step S140¢, whether the
first side is the inner side of the limb can be determined by
comparing sizes of an average value of the first PH infor-
mation and an average value of the second PH information.
The average value of the first PH information can be an
average value of PH values corresponding to a plurality of
sampling points in the first PH information, and similarly,
the average value of the second PH information can be an
average value of PH values corresponding to a plurality of
sampling points in the second PH information. By use of the
average value, wrong identification caused by a sampling
error occurring in a single sampling point can be avoided,
thereby improving identification accuracy. Specifically,
referring to FIG. 10, step S140¢ may comprise:

[0105] S141c: determining that the first side is the inner
side of the limb in response to determining that the average
value of the first PH information is less than the average
value of the second PH information; and

[0106] S142¢: determining that the first side is not the
inner side of the limb in response to determining that the
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average value of the first PH information is greater than the
average value of the second PH information.

[0107] In another implementation, the reference informa-
tion may be a threshold determined according to PH infor-
mation of the inner side and PH information of the outer side
of the limb. Specifically, referring to FIG. 11, step S140c¢
may comprise:

[0108] S141c¢" determining that the first side is the inner
side of the limb in response to determining that an average
value of the first PH information is less than the threshold;
and

[0109] S142¢" determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first PH information is greater than the
threshold.

[0110] For example, PH information of the inner side of
the limb and PH information of the outer side of the limb are
pre-acquired and analyzed. Suppose that an average value of
the PH information of the inner side falls within a first
interval (1,,.. 1. ) and suppose that an average value of the
PH information of the outer side falls within a second
interval (O, ,,,, O,,00> L1ax<O,..» it can be determined that
the threshold is M, and I, <M<O,, . That is to say, the
threshold M is a value between the first interval and the
second interval.

[0111] Therefore, if an average value of the first PH
information is greater than the threshold

[0112] M, it can be considered that the average value falls
within the second interval, and the first side is the outer side
of the limb; if the average value of the first PH information
1s less than the threshold M, it can be considered that the
average value falls within the first interval, and the first side
1s not the outer side of the limb, that is, is the inner side of
the limb.

[0113] It should be noted that, if the device for determin-
ing inner and outer sides of limbs contacts the inner side and
the outer side of the limb at the same time and sweat seepage
exists in the contacting portions, acquisition time of the first
PH information and the second PH information should be
completed within a predetermined time that begins from
wearing the device, that is, should be completed before the
Time t, in FIG. 9, i.e., completed before sweat seepage, so
as to avoid wrong identification caused by merging of the
two PH curves.

[0114] d) The first somatosensory information may
include PPG information of the first side, that is, first PPG
information. The first PPG information may be acquired in
a reflection manner or a transmission manner. When the
reflection manner is used, the first PPG information may be
acquired by disposing a corresponding PPG sensor on the
first side of the limb; when the transmission manner is used,
a detection signal sent by a transmitting end of a corre-
sponding PPG sensor, after passing through the first side of
the limb, is received by a receiving end, but the detection
signal does not pass through the second side opposite the
first side. Step S140 can comprise the following to process
PPG information:

[0115] S1404: determining whether the first side is the
inner side of the limb according to the first PPG information
and reference information.

[0116] The inventor has found in the study that, as the
inner side of the limb has a higher light transmittance than
the outer side of the limb, an average amplitude value of the
PPG information of the inner side of the limb of the user will
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be higher than an average amplitude value of the PPG
information of the outer side of the limb. As shown in FIG.
12, the first curve 1210 indicates a curve of PPG information
obtained by sampling PPG signals of an inner side of a wrist
of a user by using a first PPG sensor, and the second curve
1220 indicates a curve of PPG information obtained by
sampling PPG signals of an outer side of the wrist of the user
by using a second PPG sensor. The horizontal axis indicates
time, and the unit is second, while the longitudinal axis
indicates voltage amplitude value, and the unit is v. It can be
seen that, the two curves in FIG. 12 have a significant
difference, and after analysis, it can be obtained that the
average amplitude value of the PPG information of the inner
side of the wrist will be higher than the average amplitude
value of the PPG information of the outer side of the wrist.
The average amplitude value of the PPG information can be
an average value of a plurality of PPG amplitude values.

[0117] Similarly, the inventor has also found that the
average amplitude value of the PPG information of the inner
side of the palm is significantly greater than the average
amplitude value of the PPG information of the outer side of
the palm, and the average amplitude value of the PPG
information of the inner side of the sole is significantly
greater than the average amplitude value of the PPG infor-
mation of the outer side of the sole. Therefore, a method of
the present disclosure can achieve identification of inner and
outer sides of limbs based on the principle.

[0118] In some embodiments, the reference information
include second PPG information acquired at a second side
opposite the first side on the limb. For example, two groups
of somatosensory sensors can be set, corresponding PPG
information of the first side and the second side of the limb
is acquired at the same time, and the PPG information
acquired at the second side can be used as the reference
information.

[0119] In some embodiments, in step S1405, whether the
first side is the inner side of the limb can be determined by
comparing sizes of an average amplitude value of the first
PPG information and an average amplitude value of the
second PPG information. The average amplitude value of
the first PPG information can be an average value of PPG
amplitude values corresponding to a plurality of sampling
points in the first PPG information, and similarly, the aver-
age amplitude value of the second PPG information can be
an average value of PPG amplitude values corresponding to
a plurality of sampling points in the second PPG informa-
tion. By use of the average value, wrong identification
caused by a sampling error occurring in a single sampling
point can be avoided, thereby improving identification accu-
racy. Specifically, referring to FIG. 13, step S140d may
comprise:

[0120] S141d: determining that the first side is the inner
side of the limb in response to determining that the average
amplitude value of the first PPG information is greater than
the average amplitude value of the second PPG information;
and

[0121] S142d: determining that the first side is not the
inner side of the limb in response to determining that the
average amplitude value of the first PPG information is less
than the average amplitude value of the second PPG infor-
mation.

[0122] In another implementation, the reference informa-
tion may be a threshold determined according to PPG
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information of the inner side and PPG information of the
outer side of the limb. Specifically, referring to FIG. 14, step
S140d may comprise:

[0123] S1414: determining that the first side is the inner
side of the limb in response to determining that an average
amplitude value of the first PPG information is greater than
the threshold; and

[0124] S142d: determining that the first side is not the
inner side of the limb in response to determining that the
average amplitude value of the first PPG information is less
than the threshold.

[0125] For example, PPG information of the inner side of
the limb and PPG information of the outer side of the limb
are pre-acquired and analyzed. Suppose that an average
amplitude value of the PPG information of the inner side
falls within a first interval (I, , 1 ) and suppose that an
average amplitude value of the PPG information of the outer
side falls within a second interval (O, ,,,, O,...)s O,.0x<L,.ins
it can be determined that the threshold is M, and
0,,<M<I .. That is to say, the threshold M is a value
between the first interval and the second interval.

[0126] Therefore, if an average amplitude value of the first
PPG information is greater than the threshold M, it can be
considered that the average amplitude value falls within the
first interval, and the first side is the inner side of the limb;
if the average amplitude value of the first PPG information
is less than the threshold M, it can be considered that the
average amplitude value falls within the second interval, and
the first side is not the inner side of the limb, that is, is the
outer side of the limb.

[0127] e) The first somatosensory information may
include humidity information of the first side, that is, first
humidity information. Step S140 can comprise the following
to process first humidity information:

[0128] S140¢: determining whether the first side is the
inner side of the limb according to the first humidity
information and reference information.

[0129] The inventor has found in the study that, as the
number of sweat glands of the inner side of the limb is more
than that of the outer side of the limb, humidity of the inner
side of the limb of the user will be higher than that of the
outer side of the limb. As shown in FIG. 15, the first curve
1510 indicates a curve of humidity information obtained by
sampling humidity signals of an inner side of a wrist of a
user by using a first humidity sensor, and the second curve
1520 indicates a curve of humidity information obtained by
sampling humidity signals of an outer side of the wrist of the
user by using a second humidity sensor. The horizontal axis
indicates time, and the unit is s, while the longitudinal axis
indicates humidity. It can be seen that the two curves in FIG.
15 show that humidity of the inner side of the wrist is
significantly greater than that of the outer side of the wrist.
[0130] Similarly, the inventor has also found that the
humidity of the inner side of the palm is significantly greater
than that of the outer side of the palm, and the humidity of
the inner side of the sole is significantly greater than that of
the outer side of the sole. Therefore, a method of the present
disclosure can achieve identification of inner and outer sides
of limbs based on the principle.

[0131] In some embodiments, the reference information
include second humidity information acquired at a second
side opposite the first side on the limb. For example, two
groups of somatosensory sensors can be set, corresponding
humidity information of the first side and the second side of
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the limb is acquired at the same time, and the humidity
information acquired at the second side is used as the
reference information.

[0132] In some embodiments, in step S140e, whether the
first side is the inner side of the limb can be determined by
comparing sizes of an average value of the first humidity
information and an average value of the second humidity
information. The average value of the first humidity infor-
mation can be an average value of humidity values corre-
sponding to a plurality of sampling points in the first
humidity information, and similarly, the average value of the
second humidity information can be an average value of
humidity values corresponding to a plurality of sampling
points in the second humidity information. By use of the
average value, wrong identification caused by a sampling
error oceurring in a single sampling point can be avoided,
thereby improving identification accuracy. Specifically,
referring to FIG. 16, step S140e may comprise:

[0133] Sl4le: determining that the first side is the inner
side of the limb in response to determining that the average
value of the first humidity information is greater than the
average value of the second humidity information; and
[0134] S142¢: determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first humidity information is less than
the average value of the second humidity information.
[0135] In another implementation, the reference informa-
tion may be a threshold determined according to humidity
information of the inner side and humidity information of
the outer side of the limb. Specifically, referring to FIG. 17,
step S140e may comprise:

[0136] S141e": determining that the first side is the inner
side of the limb in response to determining that an average
value of the first humidity information is greater than the
threshold; and

[0137] S142¢'" determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first humidity information is less than
the threshold.

[0138] For example, humidity information of the inner
side of the limb and humidity information of the outer side
of the limb are pre-acquired and analyzed, suppose that an
average value of the humidity information of the inner side
falls within a first interval (I,,,,,,, 1,,..) and suppose that an
average value of the humidity information of the outer side
falls within a second interval (O,,;,,, O,,...); O,y it CAD
be determined that the threshold is M, and O, <M<I,, ..
That is to say, the threshold M is a value between the first
interval and the second interval.

[0139] Therefore, if an average value of the first humidity
information is greater than the threshold M, it can be
considered that the average value falls within the first
interval, and the first side is the inner side of the limb; if the
average value of the first humidity information is less than
the threshold M, it can be considered that the average value
falls within the second interval, and the first side is not the
inner side of the limb, that is, is the outer side of the limb.
[0140] f) The first somatosensory information may include
blood oxygen information of the first side, that is, first blood
oxygen information. The blood oxygen information may be
blood oxygen saturation, which can be acquired through a
reflection manner or a transmission manner. For example,
when the first blood oxygen information is acquired in the
reflection manner, the first blood oxygen information can be
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acquired by disposing a corresponding blood oxygen sensor
on the first side of the limb; when the first blood oxygen
information is acquired in the transmission manner, a detec-
tion signal sent by a transmitting end of a corresponding
blood oxygen sensor, after passing through the first side of
the limb, is received by a receiving end, but the detection
signal does not pass through the second side opposite the
first side. Step S140 can further comprise the following to
process first blood oxygen information:

[0141] S140f determining whether the first side is the
inner side of the limb according to the first blood oxygen
information and reference information.

[0142] The inventor has found in the study that blood
oxygen saturation is generally measured according to the
amount of light with different wavelengths absorbed by
blood in blood vessels. The number of vein vessels of the
inner side of the limb is significantly more than that of the
outer side of the limb, and arterial vessels are distributed
deeper and are generally located at a middle part between the
inner side and the outer side of the limb; therefore, an
average value of blood oxygen information measured at the
inner side of the limb of the user will be higher than an
average value of blood oxygen information measured at the
outer side of the limb. As shown in FIG. 18, the first curve
1810 indicates a curve of blood oxygen information
obtained by sampling blood oxygen signals of an inner side
of a wrist of a user by using a first blood oxygen sensor, and
the second curve 1820 indicates a curve of blood oxygen
information obtained by sampling blood oxygen signals of
an outer side of the wrist of the user by using a second blood
oxygen sensor. The horizontal axis indicates time, and the
unit is second, while the longitudinal axis indicates blood
oxygen saturation. It can be seen that the two curves in FIG.
18 have a significant difference, and after analysis, it can be
obtained that the average value of the blood oxygen infor-
mation of the inner side of the wrist will be higher than the
average value of the blood oxygen information of the outer
side of the wrist. The average value of the blood oxygen
information can be an average value of blood oxygen
saturation corresponding to a plurality of sampling points.
[0143] Similarly, the inventor has also found that the
average value of the blood oxygen information of the inner
side of the palm is significantly greater than the average
value of the blood oxygen information of the outer side of
the palm, and the average value of the blood oxygen
information of the inner side of the sole is significantly
greater than the average value of the blood oxygen infor-
mation of the outer side of the sole. Therefore, a method of
the present disclosure can achieve identification of inner and
outer sides of limbs based on the principle.

[0144] In some embodiments, the reference information
include second blood oxygen information acquired at a
second side opposite the first side on the limb. For example,
two groups of somatosensory sensors can be set, corre-
sponding blood oxygen information of the first side and the
second side of the limb is acquired at the same time, and the
blood oxygen information acquired at the second side is
used as the reference information.

[0145] In some embodiments, in step S140f, whether the
first side is the inner side of the limb can be identified by
comparing sizes of an average value of the first blood
oxygen information and an average value of the second
blood oxygen information. The average value of the first
blood oxygen information can be an average value of blood
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oxygen saturation corresponding to a plurality of sampling
points in the first blood oxygen information, and similarly,
the average value of the second blood oxygen information
can be an average value of blood oxygen saturation corre-
sponding to a plurality of sampling points in the second
blood oxygen information. By use of the average value,
wrong identification caused by a sampling error occurring in
a single sampling point can be avoided, thereby improving
identification accuracy. Specifically, referring to FIG. 19,
step S140f may comprise:

[0146] S141f determining that the first side is the inner
side of the limb in response to determining that the average
value of the first blood oxygen information is greater than
the average value of the second blood oxygen information;
and

[0147] S142f: determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first blood oxygen information is less
than the average value of the second blood oxygen infor-
mation.

[0148] In some embodiments, the reference information
may be a threshold determined according to blood oxygen
information of the inner side and blood oxygen information
of the outer side of the limb. Specifically, referring to FIG.
20, step S140f ' may comprise:

[0149] S141f determining that the first side is the inner
side of the limb in response to determining that an average
value of the first blood oxygen information is greater than
the threshold; and

[0150] S142f determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first blood oxygen information is less
than the threshold.

[0151] For example, blood oxygen information of the
inner side of the limb and blood oxygen information of the
outer side of the limb can be pre-acquired and analyzed.
Suppose that an average value of the blood oxygen infor-
mation of the inner side falls within a first interval (I,
1,,..) and suppose that an average value of the blood oxygen
information of the outer side falls within a second interval
O, Orinds 0rn<lis it can be determined that the
threshold is M, and O, <M<I, ... That is to say, the
threshold M is a value between the first interval and the
second interval.

[0152] Therefore, if an average value of the first blood
oxygen information is greater than the threshold M, it can be
considered that the average value falls within the first
interval, and the first side is the inner side of the limb; if the
average value of the first blood oxygen information is less
than the threshold M, it can be considered that the average
value falls within the second interval, and the first side is not
the inner side of the limb, that is, is the outer side of the limb.
[0153] g) The first somatosensory information may
include fat information of the first side, that is, first fat
information. The fat information may be a fat rate, for
example, the first fat information may be a fat rate measured
and acquired at the first side of the limb by a corresponding
fat measurement sensor. Step S140 can comprise the fol-
lowing to process first fat information:

[0154] S140g: determining whether the first side is the
inner side of the limb according to the first fat information
and reference information.

[0155] The inventor has found in the study that, for the
content of body fat, that is, the fat rate, the mainstream
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approach at present is to first measure body resistance and
then speculate the content of fat according to the body
resistance. The body water content is about 70%, most of the
water exists in blood, lean meat and viscera, but water
content in the fat is extremely low. Water in the body
exhibits low resistance due to various dissolved compo-
nents, but the fat exhibits high resistance, and thus the
proportion of fat and water in the body affect the body
resistance; if combined resistance of the fat and the water is
taken into account, the more the fat is, the higher the body
resistance is. A human limb, such as wrist, as a result of
natural evolution, has higher fat content on an outer side
than on an inner side. For the wrist, the high fat content on
the outer side of the wrist can protect muscle and arterial
vessels from being easily injured; at the same time, water
content on the inner side of the wrist is significantly higher
than that on the outer side of the wrist, and this is because
the number of sweat glands on the inner side of the wrist is
significantly higher than that on the outer side of the wrist.
Therefore, by taking the two factors together, the fat rate of
the outer side of the wrist is significantly higher than that of
the inner side of the wrist. As shown in FIG. 21, the first
curve 2110 indicates a curve of fat information obtained by
sampling fat content of an inner side of a wrist of a user by
using a first fat measurement sensor, and the second curve
2120 indicates a curve of fat information obtained by
sampling fat content of an outer side of the wrist of the user
by using a second fat measurement sensor. The horizontal
axis indicates time, and the unit is s, while the longitudinal
axis indicates fat rate. It can be seen that the two curves in
FIG. 21 have a significant difference, and after analysis, it
can be obtained that the average value of the fat information
of the inner side of the wrist will be higher than the average
value of the fat information of the outer side of the wrist. The
average value of the fat information can be an average value
of fat rates corresponding to a plurality of sampling points.

[0156] Similarly, the inventor has also found that the
average value of the fat information of the outer side of the
palm is significantly greater than that of the inner side of the
palm, and the average value of the fat information of the
outer side of the sole is significantly greater than that of the
inner side of the sole. Therefore, a method of the present
disclosure can achieve identification of inner and outer sides
of limbs based on the principle.

[0157] In some embodiments, the reference information
can be second fat information acquired at a second side
opposite the first side on the limb. For example, two groups
of somatosensory sensors can be set, corresponding fat
information of the first side and the second side of the limb
is acquired at the same time, and the fat information
acquired at the second side is used as the reference infor-
mation.

[0158] In some embodiments, in step S140g, whether the
first side is the inner side of the limb is determined by
comparing sizes of an average value of the first fat infor-
mation and an average value of the second fat information.
The average value of the first fat information can be an
average value of fat rates corresponding to a plurality of
sampling points in the first fat information, and similarly, the
average value of the second fat information can be an
average value of fat rates corresponding to a plurality of
sampling points in the second fat information. By use of the
average value, wrong identification caused by a sampling
error occurring in a single sampling point can be avoided,
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thereby improving identification accuracy. Specifically,
referring to FIG. 22a, step S140g may comprise:

[0159] S141g: determining that the first side is the inner
side of the limb in response to determining that the average
value of the first fat information is greater than the average
value of the second fat information; and

[0160] S142g: determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first fat information is less than the
average value of the second fat information.

[0161] In another implementation, the reference informa-
tion may be a threshold determined according to fat infor-
mation of the inner side and fat information of the outer side
of the limb. Specifically, referring to FIG. 224, step S140g
may comprise:

[0162] S141g": determining that the first side is the inner
side of the limb in response to determining that an average
value of the first fat information is greater than the threshold;
and

[0163] S142g": determining that the first side is not the
inner side of the limb in response to determining that the
average value of the first fat information is less than the
threshold.

[0164] For example, fat information of the inner side of
the limb and fat information of the outer side of the limb are
pre-acquired and analyzed. Suppose that an average value of
the fat information of the inner side falls within a first
interval (1,,,,, L,..) and suppose that an average value of the
fat information of the outer side falls within a second
interval (O,,,,, O,u0)s Liax<Omu it can be determined that
the threshold is M, and I, <M<O, . That is to say, the
threshold M is a value between the first interval and the
second interval,

[0165] Therefore, if an average value of the first fat
information is less than the threshold M, it can be considered
that the average value falls within the first interval, and the
first side is the inner side of the limb; if the average value of
the first fat information is greater than the threshold M, it can
be considered that the average value falls within the second
interval, and the first side is not the inner side of the limb,
that s, is the outer side of the limb.

[0166] h) The first somatosensory information may
include bioelectrical impedance information of the first side,
that is, first bioelectrical impedance information. For
example, the first bioelectrical impedance information may
be bioelectrical impedance information measured and
acquired at the first side of the limb by a corresponding
bioelectrical impedance sensor. Step S140 can comprise the
following to process first bioelectrical impedance informa-
tion:

[0167] S140g: determining whether the first side is the
inner side of the limb according to the first bioelectrical
impedance information and reference information.

[0168] The inventor has found in the study that, as the
outer side of the limb of the user is stronger and rougher than
the inner side of the limb and surface layers of the skin are
thicker, bioelectrical impedance of the outer side of the limb
is higher than that of the inner side of the limb. Moreover,
bioelectrical impedance of the inner side of the limb of the
user and bioelectrical impedance of the outer side of the limb
have a statistical significant difference, that is, their P value
is less than or equal to 0.05. As shown in FIG. 23a, the upper
curve indicates a curve of bioelectrical impedance informa-
tion obtained by sampling bioelectrical impedance signals of
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an outer side of a wrist of a user, and the lower curve
indicates a curve of bioelectrical impedance information
obtained by sampling bioelectrical impedance signals of an
inner side of the wrist of the user. The horizontal axis
indicates time, and the unit is s, while the longitudinal axis
indicates bioelectrical impedance amplitude value, and the
unit is ohm. It can be seen that the two curves have a
significant difference, and after analysis, it can be obtained
that the average amplitude value of the bioelectrical imped-
ance of outer side of the wrist is significantly greater than
that of the inner side of the wrist. Similarly, the inventor has
also found that the average amplitude value of the bioelec-
trical impedance of the outer side of the palm is significantly
greater than that of the inner side of the palm, and the
average amplitude value of the bioelectrical impedance of
the outer side of the sole is significantly greater than that of
the inner side of the sole. Therefore, a method of the present
disclosure can achieve identification of inner and outer sides
of limbs based on the principle.

[0169] In some embodiments, the method further com-
prises:
[0170] S140%: acquiring second bioelectrical impedance

information at a second side opposite the first side on the
limb as the reference information.

[0171] That is to say, the reference information include
second bioelectrical impedance information acquired at a
second side opposite the first side on the limb. For example,
two groups of somatosensory sensors can be set, corre-
sponding bioelectrical impedance information of the first
side and the second side of the limb is acquired at the same
time, and the bioelectrical impedance information acquired
at the second side is used as the reference information.
[0172] In some embodiments, in step S140/%, whether the
first side is the inner side of the limb can be determined by
comparing sizes of an average amplitude value of the first
bioelectrical impedance information and an average ampli-
tude value of the second bioelectrical impedance informa-
tion. Specifically, referring to FIG. 235, step S140A may
comprise:

[0173] S141/: determining that the first side is not the
inner side of the limb in response to determining that the
average amplitude value of the first bioelectrical impedance
information is greater than the average amplitude value of
the second bioelectrical impedance information; and
[0174] S142h: determining that the first side is the inner
side of the limb in response to determining that the average
amplitude value of the first bioelectrical impedance infor-
mation is less than the average amplitude value of the second
bioelectrical impedance information.

[0175] In another implementation, the reference informa-
tion may be a threshold determined according to bioelectri-
cal impedance information of the inner side and bioelectrical
impedance information of the outer side of the limb. Spe-
cifically, referring to FIG. 23c, step S140/# may comprise:
[0176] S141/" determining that the first side is not the
inner side of the limb in response to determining that an
average amplitude value of the first bioelectrical impedance
information is greater than the threshold; and

[0177] S142/" determining that the first side is the inner
side of the limb in response to determining that the average
amplitude value of the first bioelectrical impedance infor-
mation is less than the threshold.

[0178] For example, bioelectrical impedance information
of the inner side of the limb and bioelectrical impedance
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information of the outer side of the limb are pre-acquired
and are analyzed, suppose that an average amplitude value
of the bioelectrical impedance information of the inner side
falls within a first interval (I,,,, 1,,,.) and suppose that an
average amplitude value of the bioelectrical impedance
information of the outer side falls within a second interval
0,0 0w 1,:<0,..., it can be determined that the
threshold is M, and That is to say, the threshold M is a value
between the first interval and the second interval.

[0179] Therefore, if an average amplitude value of the first
bioelectrical impedance information is greater than the
threshold M, it can be considered that the average value falls
within the second interval, and the first side is not the inner
side of the limb, that is, is the outer side of the limb; if the
average amplitude value of the first bioelectrical impedance
information is less than the threshold M, it can be considered
that the average value falls within the first interval, and the
first side is the inner side of the limb.

[0180] Referring to FIG. 24, in some embodiments, the
method may further comprise:

[0181] S150: executing an operation according to an iden-
tification result.
[0182] For example, if it is displayed according to an

identification result that the first side is the inner side of the
limb, somatosensory signals of the user can be continuously
acquired at the first side; if it is displayed that the first side
is not the inner side of the limb, acquisition of the soma-
tosensory signals of the user can be stopped at the first side,
while the somatosensory signals of the user are acquired at
a second side opposite the first side. The somatosensory
signals comprise body skin conductive information, body
temperature information, PH information, PPG information,
humidity information, blood oxygen information, fat infor-
mation and the like.

[0183] Suppose that a smart watch that a user wears is
provided with one group of somatosensory sensors respec-
tively corresponding to the inner side and the outer side of
the limb, the user does not need to consider the wearing
manner when wearing the watch, and the smart watch will
automatically stop contacting operation of the somatosen-
sory sensors on the outer side of the limb but ensure
contacting operation of the sensors on the inner side of the
limb, thereby enhancing user experience.

[0184] In addition, one embodiment of the present appli-
cation further provides a computer readable medium, com-
prising a computer readable instruction which performs the
following operations when being executed: executing the
operations of steps S120 and S140 of the method in an
embodiment as shown in FIG. 1.

[0185] To sum up, the method according to the embodi-
ment of the present application can identify, according to
first somatosensory information of a first side of a limb of a
user and reference information, whether the first side is an
inner side of the limb, and can execute a corresponding
operation according to an identification result, thereby
enhancing user experience.

[0186] FIG. 25 is a modular structure diagram of the
device for determining inner and outer sides of limbs
according to one embodiment of the present application; the
device for determining inner and outer sides of limbs may be
disposed in a wearable device such as a smart wristband or
a smart watch as a functional module, and certainly may also
be used by a user as a separate wearable device. As shown
in FIG. 25, the device 2500 may comprise:
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[0187] a first acquisition module 2510, configured to
acquire first somatosensory information of a first side of a
limb of a user, the first side being an inner side or an outer
side of the limb; and

[0188] an identification module 2520, configured to iden-
tify whether the first side is the inner side of the limb
according to the first somatosensory information and refer-
ence information.

[0189] According to a device of an embodiment of the
present disclosure, first somatosensory information of a first
side of alimb of a user is acquired, and then whether the first
side 1s the inner side of the limb is determined according to
the first somatosensory information and reference informa-
tion, so as to provide a method for determining inner and
outer sides of limbs, which facilitates a device that the user
wears to perform automatic setting according to an identi-
fication result, thereby enhancing user experience.

[0190] Functions of the first acquisition module 2510 and
the identification module 2520 are described below in detail
in combination with specific implementations.

[0191] A first acquisition module 2510, configured to
acquire first somatosensory information of a first side of a
limb of a user, the first side being an inner side or an outer
side of the limb.

[0192] The limb may comptise an upper limb and a lower
limb of the user. Specifically, the inner side of the limb may
be an inner side of a wrist, an inner side of a palm or an inner
side of a sole, and correspondingly, the outer side of the limb
may be an outer side of the wrist, an outer side of the palm
or an outer side of the sole. As shown in FIG. 2, the inner
side of the palm is a palm center 220 and a region corre-
sponding to fingers on one side of the palm center 220 in
FIG. 2, and the outer side of the palm is the back of the hand
and a region corresponding to fingers on one side of the back
of the hand; the inner side of the wrist is a first region 210
on the same side with the palm center 220 and located
between the palm and a forearm in FIG. 2, the outer side of
the wrist is opposite the first region 210, that is, a second
region on the same side with the back of the hand and
located between the palm and the forearm. The inner side of
the sole is a region corresponding to the bottom of a foot,
and the outer side of the sole is a region corresponding to the
top of the foot.

[0193] The first side is the inner side or outer side of the
wrist, or the inner side or outer side of the palm, or the inner
side or outer side of the sole. For the sake of simplicity,
description is given below mostly by taking that the first side
is the inner side or outer side of the wrist as an example.
[0194] The first somatosensory information may be skin
conductive information, body temperature information, PH
information, PPG information, humidity information, blood
oxygen information or fat information of the first side of the
limb, which can be acquired through a corresponding soma-
tosensory sensor in contact with the skin of the user, almost
all current smart wristbands, smart watches and the like have
the sensors, and thus implementation of the method will not
increase hardware costs of the existing wearable devices.
[0195] An identification module 2520, configured to iden-
tify whether the first side is the inner side of the limb
according to the first somatosensory information and refer-
ence information.

[0196] a) The first somatosensory information may be skin
conductive information of the first side, i.e., first skin
conductive information. The identification module 2520 can
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identify whether the first side is the inner side of the limb
according to the first skin conductive information and ref-
erence information.

[0197] In some embodiments, the reference information
include second skin conductive information acquired at a
second side opposite the first side on the limb. Referring to
FIG. 26, the device 2500 may further comprise:

[0198] a second acquisition module 2530a, configured to
acquire second skin conductive information at a second side
opposite the first side on the limb as the reference informa-
tion.

[0199] In some embodiments, the identification module
2520 can identify whether the first side is the inner side of
the limb by comparing sizes of an average value of the first
skin conductive information and an average value of the
second skin conductive information; specifically, the iden-
tification module 2520 can be configured to identify that the
first side is the inner side of the limb in response to
determining that the average value of the first skin conduc-
tive information is greater than the average value of the
second skin conductive information; and identify that the
first side is not the inner side of the limb in response to
determining that the average value of the first skin conduc-
tive information is less than the average value of the second
skin conductive information.

[0200] In another implementation, the reference informa-
tion may be a threshold determined according to skin
conductive information of the inner side and skin conductive
information of the outer side of the limb. Specifically, as
shown in FIG. 27, the device 2500 may comprise:

[0201] a determination module 25404, configured to deter-
mine a threshold according to skin conductive information
of the inner side and skin conductive information of the
outer side of the limb as the reference information.

[0202] The identification module 2520 can be configured
to identify that the first side is the inner side of the limb in
response to determining that an average value of the first
skin conductive information is greater than the threshold,
and identify that the first side is not the inner side of the limb
in response to determining that the average value of the first
skin conductive information is less than the threshold.
[0203] For example, the determination module 2540a can
pre-acquire and analyze skin conductive information of the
inner side of the limb and skin conductive information of the
outer side of the limb. Suppose that an average value of the
skin conductive information of the inner side falls within a
first interval (I,,,,. 1,,..) and suppose that an average value
of the skin conductive information of the outer side falls
within a second interval (O, ., O,...)s O,..2<L,..,.» it can be
determined that the threshold is M, and O, , <M<IL, .. That
is to say, the threshold M is a value between the first interval
and the second interval.

[0204] Therefore, if an average value of the first skin
conductive information is greater than the threshold M, the
identification module 2520 considers that the average value
falls within the first interval, and the first side is the inner
side of the limb; if the average value of the first skin
conductive information is less than the threshold M, it can
be considered that the average value falls within the second
interval, and the first side is not the inner side of the limb,
that is, is the outer side of the limb.

[0205] b) The first somatosensory information may be
body temperature information of the first side, that is, first
body temperature information. The identification module
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2520 can identify whether the first side is the inner side of
the limb according to the first body temperature information
and reference information.

[0206] In some embodiments, the reference information
include second body temperature information acquired at a
second side opposite the first side on the limb. Referring to
FIG. 28, the device 2500 may further comprise:

[0207] a second acquisition module 25305, configured to
acquire second body temperature information at a second
side opposite the first side on the limb as the reference
information.

[0208] In some embodiments, the identification module
2520 can identify whether the first side is the inner side of
the limb by comparing sizes of an average value of the first
body temperature information and an average value of the
second body temperature information. The average value of
the first body temperature information can be an average
value of temperature values corresponding to a plurality of
sampling points in the first body temperature information,
and similarly, an average value of the second body tempera-
ture information can be an average value of temperature
values corresponding to a plurality of sampling points in the
second body temperature information. By use of the average
value, wrong identification caused by a sampling error
occurring in a single sampling point can be avoided, thereby
improving identification accuracy. Specifically, the identifi-
cation module 2520 can identify that the first side is the inner
side of the limb in response to determining that the average
value of the first body temperature information is greater
than the average value of the second body temperature
information; and identify that the first side is not the inner
side of the limb in response to determining that the average
value of the first body temperature information is less than
the average value of the second body temperature informa-
tion.

[0209] In another implementation, the reference informa-
tion may be a threshold determined according to body
temperature information of the inner side and body tem-
perature information of the outer side of the limb. Specifi-
cally, referring to FIG. 29, the device 2500 may comprise:
[0210] a determination module 25404, configured to deter-
mine a threshold according to body temperature information
of the inner side and body temperature information of the
outer side of the limb as the reference information.

[0211] The identification module 2520 can identify that
the first side is the inner side of the limb in response to
determining that an average value of the first body tempera-
ture information is greater than the threshold; and identify
that the first side is not the inner side of the limb in response
to determining that the average value of the first body
temperature information is less than the threshold.

[0212] For example, the determination module 25405 can
pre-acquire and analyze body temperature information of the
inner side of the limb and body temperature information of
the outer side of the limb. Suppose that an average value of
the body temperature information of the inner side falls
within a first interval (I,,,,, 1.,...) and suppose that an average
value of the body temperature information of the outer side
falls within a second interval (O,,,,,, 0,,,.); O,, ;v <L,,, it can
be determined that the threshold is M, and O,,, <M<I, ..
That is to say, the threshold M is a value between the first
interval and the second interval.

[0213] Therefore, if an average value of the first body
temperature information is greater than the threshold M, the
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identification module 2520 considers that the average value
falls within the first interval, and the first side is the inner
side of the limb; if the average value of the first body
temperature information is less than the threshold M, it can
be considered that the average value falls within the second
interval, and the first side is not the inner side of the limb,
that is, is the outer side of the limb.

[0214] It should be noted that, if the device 2500 for
determining inner and outer sides of limbs contacts the inner
side and the outer side of the limb at the same time and heat
conduction passing through the device exists, acquisition
time of the first body temperature information and the
second body temperature information should be completed
within a predetermined time that begins from wearing the
device, that is, should be completed before the Time t; in
FIG. 6, so as to avoid wrong identification caused by
merging of the two body temperature curves.

[0215] c) The first somatosensory information may be PH
information of the first side, that is, first PH information. The
identification module 2520 can identify whether the first side
is the inner side of the limb according to the first PH
information and reference information.

[0216] In some embodiments, the reference information
include second PH information acquired at a second side
opposite the first side on the limb. Referring to FIG. 30, the
device 2500 may further comprise:

[0217] a second acquisition module 2530¢, configured to
acquire second PH information at a second side opposite the
first side on the limb as the reference information.

[0218] In some embodiments, the identification module
2520 can identify whether the first side is the inner side of
the limb by comparing sizes of an average value of the first
PH information and an average value of the second PH
information. The average value of the first PH information
can be an average value of PH values corresponding to a
plurality of sampling points in the first PH information, and
similarly, the average value of the second PH information
can be an average value of PH values corresponding to a
plurality of sampling points in the second PH information.
By use of the average value, wrong identification caused by
a sampling error occurring in a single sampling point can be
avoided, thereby improving identification accuracy. Specifi-
cally, the identification module 2520 can identify that the
first side is the inner side of the limb in response to
determining that the average value of the first PH informa-
tion is less than the average value of the second PH
information; and identify that the first side is not the inner
side of the limb in response to determining that the average
value of the first PH information is greater than the average
value of the second PH information.

[0219] In another implementation, the reference informa-
tion may be a threshold determined according to PH infor-
mation of the inner side and PH information of the outer side
of the limb. Specifically, referring to FIG. 31, the device
2500 may comprise:

[0220] a determination module 2540¢, configured to deter-
mine a threshold according to PH information of the inner
side and PH information of the outer side of the limb as the
reference information.

[0221] The identification module 2520 can identify that
the first side is the inner side of the limb in response to
determining that an average value of the first PH information
is less than the threshold; and identify that the first side is not
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the inner side of the limb in response to determining that the
average value of the first PH information is greater than the
threshold.

[0222] For example, the determination module 2540¢ can
pre-acquire and analyze PH information of the inner side of
the limb and PH information of the outer side of the limb,
suppose that an average value of the PH information of the
inner side falls within a first interval (1,,,,,,, I,...) and suppose
that an average value of the PH information of the outer side
falls within a second interval (O,,;,,, O,,.)s Lux<O,ms 1t can
be determined that the threshold is M, and I, <M<O, ..
That is to say, the threshold M is a value between the first
interval and the second interval.

[0223] Therefore, if an average value of the first PH
information is greater than the threshold M, the identifica-
tion module 2520 considers that the average value falls
within the second interval, and the first side is the outer side
of the limb; if the average value of the first PH information
is less than the threshold M, it can be considered that the
average value falls within the first interval, and the first side
is not the outer side of the limb, that is, is the inner side of
the limb.

[0224] It should be noted that, if the device for determin-
ing inner and outer sides of limbs contacts the inner side and
the outer side of the limb at the same time and sweat seepage
exists in the contacting portions, acquisition time of the first
PH information and the second PH information should be
completed within a predetermined time that begins from
wearing the device, that is, should be completed before the
Time t, in FIG. 9, i.e., completed before sweat seepage, so
as to avoid wrong identification caused by merging of the
two PH curves.

[0225] d) The first somatosensory information may be
PPG information of the first side, that is, first PPG infor-
mation. The first PPG information may be acquired in a
reflection manner or a transmission manner. When the
reflection manner is used, the first PPG information may be
acquired by disposing a corresponding PPG sensor on the
first side of the limb; when the transmission manner is used,
a detection signal sent by a transmitting end of a corre-
sponding PPG sensor, after passing through the first side of
the limb, is received by a receiving end, but the detection
signal does not pass through the second side opposite the
first side. The identification module 2520 can identify
whether the first side is the inner side of the limb according
to the first PPG information and reference information.
[0226] In some embodiments, the reference information
include second PPG information acquired at a second side
opposite the first side on the limb. Referring to FIG. 32, the
device 2500 may further comprise:

[0227] a second acquisition module 25304, configured to
acquire second PPG information at a second side opposite
the first side on the limb as the reference information.
[0228] In some embodiments, the identification module
2520 can identify whether the first side is the inner side of
the limb by comparing sizes of an average amplitude value
of the first PPG information and an average amplitude value
of the second PPG information. The average amplitude
value of the first PPG information can be an average value
of PPG amplitude values corresponding to a plurality of
sampling points in the first PPG information, and similarly,
the average amplitude value of the second PPG information
can be an average value of PPG amplitude values corre-
sponding to a plurality of sampling points in the second PPG
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information. By use of the average value, wrong identifica-
tion caused by a sampling error occurring in a single
sampling point can be avoided, thereby improving identifi-
cation accuracy. Specifically, the identification module 2520
can identify that the first side is the inner side of the limb in
response to determining that the average amplitude value of
the first PPG information is greater than the average ampli-
tude value of the second PPG information; and identify that
the first side is not the inner side of the limb in response to
determining that the average amplitude value of the first
PPG information is less than the average amplitude value of
the second PPG information.

[0229] In another implementation, the reference informa-
tion may be a threshold determined according to PPG
information of the inner side and PPG information of the
outer side of the limb. Specifically, referring to FIG. 33, the
device 2500 may comprise:

[0230] a determination module 25404, configured to deter-
mine a threshold according to PPG information of the inner
side and PPG information of the outer side of the limb as the
reference information

[0231] The identification module 2520 can identify that
the first side is the inner side of the limb in response to
determining that an average amplitude value of the first PPG
information is greater than the threshold; and identify that
the first side is not the inner side of the limb in response to
determining that the average amplitude value of the first
PPG information is less than the threshold.

[0232] For example, the determination module 2540d can
pre-acquire and analyze PPG information of the inner side of
the limb and PPG information of the outer side of the limb,
suppose that an average amplitude value of the PPG infor-
mation of the inner side falls within a first interval (I,
1,,..) and suppose that an average amplitude value of the
PPG information of the outer side falls within a second
interval (O,,;,, O,,.0)> O,,:x<L,.i» 1t can be determined that
the threshold is M, and O,,, <M<I . That is to say, the
threshold M is a value between the first interval and the
second interval.

[0233] Therefore, if an average amplitude value of the first
PPG information is greater than the threshold M, the iden-
tification module 2520 considers that the average amplitude
value falls within the first interval, and the first side is the
inner side of the limb; if the average amplitude value of the
first PPG information is less than the threshold M, it can be
considered that the average amplitude value falls within the
second interval, and the first side is not the inner side of the
limb, that is, is the outer side of the limb.

[0234] e) The first somatosensory information may be
humidity information of the first side, that is, first humidity
information. The identification module 2520 can identify
whether the first side is the inner side of the limb according
to the first humidity information and reference information.
[0235] In some embodiments, the reference information
include second humidity information acquired at a second
side opposite the first side on the limb. Referring to FIG. 34,
the device 2500 may further comprise:

[0236] a second acquisition module 2530e, configured to
acquire second humidity information at a second side oppo-
site the first side on the limb as the reference information.
[0237] In some embodiments, the identification module
2520 can identify whether the first side is the inner side of
the limb by comparing sizes of an average value of the first
humidity information and an average value of the second
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humidity information. The average value of the first humid-
ity information can be an average value of humidity values
corresponding to a plurality of sampling points in the first
humidity information, and similarly, the average value of the
second humidity information can be an average value of
humidity values corresponding to a plurality of sampling
points in the second humidity information. By use of the
average value, wrong identification caused by a sampling
error occurring in a single sampling point can be avoided,
thereby improving identification accuracy. Specifically, the
identification module 2520 can identify that the first side is
the inner side of the limb in response to determining that the
average value of the first humidity information is greater
than the average value of the second humidity information;
and identify that the first side is not the inner side of the limb
in response to determining that the average value of the first
humidity information is less than the average value of the
second humidity information.

[0238] In another implementation, the reference informa-
tion may be a threshold determined according to humidity
information of the inner side and humidity information of
the outer side of the limb. Specifically, referring to FIG. 35,
the device 2500 may comprise:

[0239] a determination module 2540e, configured to deter-
mine a threshold according to humidity information of the
inner side and humidity information of the outer side of the
limb as the reference information.

[0240] The identification module 2520 can identify that
the first side is the inner side of the limb in response to
determining that an average value of the first humidity
information is greater than the threshold; and identify that
the first side is not the inner side of the limb in response to
determining that the average value of the first humidity
information is less than the threshold.

[0241] For example, the determination module 2540e can
pre-acquire and analyze humidity information of the inner
side of the limb and humidity information of the outer side
of the limb, suppose that an average value of the humidity
information of the inner side falls within a first interval (I, ,,,,,
1,...) and suppose that an average value of the humidity
information of the outer side falls within a second interval
O, Onian)y 0n<l it can be determined that the
threshold is M, and O, <M<I .. That is to say, the
threshold M is a value between the first interval and the
second interval.

[0242] Therefore, if an average value of the first humidity
information is greater than the threshold M, the identifica-
tion module 2520 considers that the average value falls
within the first interval, and the first side is the inner side of
the limb; if the average value of the first humidity informa-
tion is less than the threshold M, it can be considered that the
average value falls within the second interval, and the first
side is not the inner side of the limb, that is, is the outer side
of the limb.

[0243] f) The first somatosensory information may be
blood oxygen information of the first side, that is, first blood
oxygen information. The blood oxygen information may be
blood oxygen saturation, which can be acquired through a
reflection manner or a transmission manner. For example,
when the first blood oxygen information is acquired in the
reflection manner, the first blood oxygen information can be
acquired by disposing a corresponding blood oxygen sensor
on the first side of the limb; when the first blood oxygen
information is acquired in the transmission manner, a detec-
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tion signal sent by a transmitting end of a corresponding
blood oxygen sensor, after passing through the first side of
the limb, is received by a receiving end, but the detection
signal does not pass through the second side opposite the
first side. The identification module 2520 can identify
whether the first side is the inner side of the limb according
to the first blood oxygen information and reference infor-
mation.

[0244] In some embodiments, the reference information
include second blood oxygen information acquired at a
second side opposite the first side on the limb. Referring to
FIG. 36, the device 2500 may further comprise:

[0245] a second acquisition module 2530/, configured to
acquire second blood oxygen information at a second side
opposite the first side on the limb as the reference informa-
tion.

[0246] In some embodiments, the identification module
2520 can identify whether the first side is the inner side of
the limb is determined by comparing sizes of an average
value of the first blood oxygen information and an average
value of the second blood oxygen information. The average
value of the first blood oxygen information can be an
average value of blood oxygen saturation corresponding to
a plurality of sampling points in the first blood oxygen
information, and similarly, the average value of the second
blood oxygen information can be an average value of blood
oxygen saturation corresponding to a plurality of sampling
points in the second blood oxygen information. By use of the
average value, wrong identification caused by a sampling
error occurring in a single sampling point can be avoided,
thereby improving identification accuracy. Specifically, the
identification module 2520 can identify that the first side is
the inner side of the limb in response to determining that the
average value of the first blood oxygen information is
greater than the average value of the second blood oxygen
information; and identify that the first side is not the inner
side of the limb in response to determining that the average
value of the first blood oxygen information is less than the
average value of the second blood oxygen information.

[0247] In another implementation, the reference informa-
tion may be a threshold determined according to blood
oxygen information of the inner side and blood oxygen
information of the outer side of the limb. Specifically,
referring to FIG. 37, the device 2500 may further comprise:

[0248] a determination module 2540f, configured to deter-
mine a threshold according to blood oxygen information of
the inner side and blood oxygen information of the outer side
of the limb as the reference information.

[0249] The identification module 2520 can identify that
the first side is the inner side of the limb in response to
determining that an average value of the first blood oxygen
information is greater than the threshold; and identify that
the first side is not the inner side of the limb in response to
determining that the average value of the first blood oxygen
information is less than the threshold.

[0250] For example, the determination module 2540/ can
pre-acquire and analyze blood oxygen information of the
inner side of the limb and blood oxygen information of the
outer side of the limb, suppose that an average value of the
blood oxygen information of the inner side falls within a first
interval (1,,,,,, ,...) and suppose that an average value of the
blood oxygen information of the outer side falls within a
second interval (O,,,, O,...)s 0, 1t can be deter-
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mined that the threshold is M, and O, <M<I,,,,,. That is to
say, the threshold M is a value between the first interval and
the second interval.

[0251] Therefore, if an average value of the first blood
oxygen information is greater than the threshold M, the
identification module 2520 considers that the average value
falls within the first interval, and the first side is the inner
side of the limb; if the average value of the first blood
oxygen information is less than the threshold M, it can be
considered that the average value falls within the second
interval, and the first side is not the inner side of the limb,
that 1s, is the outer side of the limb.

[0252] g) The first somatosensory information may be fat
information of the first side, that is, first fat information. The
fat information may be a fat rate, for example, the first fat
information may be a fat rate measured and acquired at the
first side of the limb by a corresponding fat measurement
sensor. The identification module 2520 can identify whether
the first side is the inner side of the limb according to the first
fat information and reference information.

[0253] In some embodiments, the reference information
include second fat information acquired at a second side
opposite the first side on the limb. Referring to FIG. 384, the
device 2500 may further comprise:

[0254] a second acquisition module 2530g, configured to
acquire second fat information at a second side opposite the
first side on the limb as the reference information.

[0255] In some embodiments, the identification module
2520 can identify whether the first side is the inner side of
the limb by comparing sizes of an average value of the first
fat information and an average value of the second fat
information. The average value of the first fat information
can be an average value of fat rates corresponding to a
plurality of sampling points in the first fat information, and
similarly, the average value of the second fat information
can be an average value of fat rates corresponding to a
plurality of sampling points in the second fat information.
By use of the average value, wrong identification caused by
a sampling error occurring in a single sampling point can be
avoided, thereby improving identification accuracy. Specifi-
cally, the identification module can identify that the first side
is the inner side of the limb in response to determining that
the average value of the first fat information is less than the
average value of the second fat information; and identify
that the first side is not the inner side of the limb in response
to determining that the average value of the first fat infor-
mation is greater than the average value of the second fat
information.

[0256] In another implementation, the reference informa-
tion may be a threshold determined according to fat infor-
mation of the inner side and fat information of the outer side
of the limb. Specifically, referring to FIG. 38, the device
2500 may comprise:

[0257] adetermination module 2540g, configured to deter-
mine a threshold according to fat information of the inner
side and fat information of the outer side of the limb as the
reference information.

[0258] The identification module 2520 can identify that
the first side is the inner side of the limb in response to
determining that an average value of the first fat information
is less than the threshold; and identify that the first side is not
the inner side of the limb in response to determining that the
average value of the first fat information is greater than the
threshold.
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[0259] For example, the determination module 2540g can
pre-acquire and analyze fat information of the inner side of
the limb and fat information of the outer side of the limb,
suppose that an average value of the fat information of the
inner side falls within a first interval (1,,,,,, I,...) and suppose
that an average value of the fat information of the outer side
falls within a second interval (O,,,,,, O,,...); 1,ix<O,,.» it Can
be determined that the threshold is M, and 1, <M<O,, ..
That is to say, the threshold M is a value between the first
interval and the second interval.

[0260] Therefore, if an average value of the first fat
information is less than the threshold M, the identification
module 2520 considers that the average value falls within
the first interval, and the first side is the inner side of the
limb; if the average value of the first fat information is
greater than the threshold M, it can be considered that the
average value falls within the second interval, and the first
side is not the inner side of the limb, that is, is the outer side
of the limb.

[0261] h) The first somatosensory information may be
bioelectrical impedance information of the first side, that is,
first bioelectrical impedance information. The identification
module 2520 is configured to identify whether the first side
is the inner side of the limb according to the first bioelec-
trical impedance information and reference information.
[0262] In some embodiments, the reference information
include second bioelectrical impedance information
acquired at a second side opposite the first side on the limb.
Referring to FIG. 394, the device 2500 may further com-
prise:

[0263] a second acquisition module 25304, configured to
acquire second bioelectrical impedance information at a
second side opposite the first side on the limb as the
reference information.

[0264] In some embodiments, the identification module
2520 can determine whether the first side is the inner side of
the limb by comparing sizes of an average amplitude value
of the first bioelectrical impedance information and an
average amplitude value of the second bioelectrical imped-
ance information. Specifically, the identification module
2520 can be configured to determine that the first side is not
the inner side of the limb in response to determining that the
average amplitude value of the first bioelectrical impedance
information is greater than the average amplitude value of
the second bioelectrical impedance information; and deter-
mine that the first side is the inner side of the limb in
response to determining that the average amplitude value of
the first bioelectrical impedance information is less than the
average amplitude value of the second bioelectrical imped-
ance information.

[0265] In another implementation, the reference informa-
tion may be a threshold determined according to bioelectri-
cal impedance information of the inner side and bioelectrical
impedance information of the outer side of the limb. Spe-
cifically, referring to FIG. 395, the device 2500 may com-
prise:

[0266] a determination module 2540/, configured to deter-
mine a threshold according to bioelectrical impedance infor-
mation of the inner side and bioelectrical impedance infor-
mation of the outer side of the limb as the reference
information.

[0267] The identification module 2520 can be configured
to determine that the first side is not the inner side of the limb
in response to determining that an average amplitude value
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of the first bioelectrical impedance information is greater
than the threshold; and determine that the first side is the
inner side of the limb in response to determining that the
average amplitude value of the first bioelectrical impedance
information is less than the threshold.

[0268] For example, the determination module 2540/ can
pre-acquire and analyze bioelectrical impedance informa-
tion of the inner side of the limb and bioelectrical impedance
information of the outer side of the limb, suppose that an
average amplitude value of the bioelectrical impedance
information of the inner side falls within a first interval (I,,,,,,
1,...) and suppose that an average amplitude value of the
bioelectrical impedance information of the outer side falls
within a second interval (O,,,,, 0,0 L,ax<O s 1t can be
determined that the threshold is M, and 1, ,,<M<O,,,,,. That
is to say, the threshold M is a value between the first interval
and the second interval.

[0269] Therefore, if an average amplitude value of the first
bioelectrical impedance information is greater than the
threshold M, the identification module 2520 considers that
the average value falls within the second interval, and the
first side is not the inner side of the limb, that is, is the outer
side of the limb; if the average amplitude value of the first
bioelectrical impedance information is less than the thresh-
old M, it can be considered that the average value falls
within the first interval, and the first side is the inner side of
the limb.

[0270] Referring to FIG. 40, in some embodiments, the
device 2500 may further comprise:

[0271] an execution module 2550, configured to execute
an operation according to an identification result.

[0272] For example, if it is displayed according to an
identification result that the first side is the inner side of the
limb, the execution module 2550 can control the device
2500 to continuously acquire somatosensory signals of the
user at the first side; if it is displayed that the first side is not
the inner side of the limb, the execution module 2550 can
control the device 2500 to stop acquiring the somatosensory
signals of the user at the first side but to acquire the
somatosensory signals of the user at a second side opposite
the first side.

[0273] Suppose that a smart watch that a user wears is
provided with one group of somatosensory sensors respec-
tively corresponding to the inner side and the outer side of
the limb, the user does not need to consider the wearing
manner when wearing the watch, and the smart watch will
automatically stop contacting operation of the somatosen-
sory sensors on the outer side of the limb but ensure
contacting operation of the sensors on the inner side of the
limb, thereby enhancing user experience.

[0274] A hardware structure of the device for determining
inner and outer sides of limbs according to another embodi-
ment of the present application is as shown in FIG. 41. The
specific embodiment of the present application does not
limit specific implementation of the device for determining
inner and outer sides of limbs; referring to FIG. 41, the
device 4100 may comprise:

[0275] a processor 4110, a communications interface
4120, a memory 4130, and a communications bus 4140.
[0276] The processor 4110, the communications interface
4120, and the memory 4130 communicate with each other
by using the communications bus 4140.

[0277] The communications interface 4120 is configured
to communicate with other network elements.
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[0278] The processor 4110 is configured to execute a
program 4132, and specifically can implement relevant steps
in the method embodiment shown in FIG. 1.

[0279] Specifically, the program 4132 may comprise a
program code, where the program code comprises a com-
puter operation instruction.

[0280] The processor 4110 may be a central processing
unit (CPU), or an application specific integrated circuit
(ASIC), or may be configured as one or more integrated
circuits that implement the embodiments of the present
application.

[0281] The memory 4130 is configured to store the pro-
gram 4132. The memory 4130 may comprise a high speed
random access memory (RAM), and may also comprise a
non-volatile memory such as at least one magnetic disk
storage. The program 4132 may specifically execute the
following steps:

[0282] acquiring first somatosensory information of a first
side of a limb of a user, the first side being an inner side or
an outer side of the limb; and

[0283] determining whether the first side is the inner side
of the limb according to the first somatosensory information
and reference information.

[0284] For the specific implementation of the steps in the
program 4132, please refer to the corresponding descriptions
of corresponding steps or modules in the foregoing embodi-
ments, which are not described herein again. It may be
clearly understood by a person skilled in the art that, for the
purpose of convenient and brief description, reference may
be made to the description of corresponding procedures in
the foregoing method embodiments for detailed working
procedures of the foregoing devices and modules, and
details are not described herein again.

[0285] It can be appreciated by a person of ordinary skill
in the art that, exemplary units and method steps described
with reference to the embodiments disclosed herein can be
implemented by electronic hardware or a combination of
computer software and electronic hardware. Whether these
functions are executed by hardware or software depends on
specific applications and design constraints of the technical
solution. A person skilled in the art may use different
methods to implement the described functions for each
specific application, but such implementation should not be
construed as a departure from the scope of the present
application.

[0286] If the function is implemented in the form of a
software functional unit and is sold or used as an indepen-
dent product, the product can be stored in a computet-
readable storage medium. Based on this understanding, the
technical solution of the present application essentially, or
the part that makes contributions to the prior art, or a part of
the technical solution may be embodied in the form of a
software product; the computer software product is stored in
a storage medium and comprises several instructions for
enabling a computer device (which may be a personal
computer, a controller, a network device, or the like) to
execute all or some of the steps of the method in the
embodiments of the present application. The foregoing
storage medium comprises a USB flash disk, a removable
hard disk, a read-only memory (ROM), a random access
memory (RAM), a diskette, an optical disk or any other
mediums that can store program codes.

[0287] The foregoing implementations are only used to
describe the present application, but not to limit the present
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application. A person of ordinary skill in the art can still
make various alterations and modifications without depart-
ing from the spirit and scope of the present application;
therefore, all equivalent technical solutions also fall within
the scope of the present application, and the patent protec-
tion scope of the present application should be defined by the
claims.

What is claimed is:

1. A method for determining inner and outer sides of limbs
implemented by a system comprising a processor, wherein
the method comprises:

acquiring first somatosensory information of a first side of

a limb of a user, the first side being an inner side or an
outer side of the limb; and

determining whether the first side is the inner side of the

limb according to the first somatosensory information
and reference information.

2. The method of claim 1, wherein the first somatosensory
information include first body temperature information; and

the method comprises:
acquiring the first body temperature information of the
first side of the limb of the user, the first side being an
inner side or an outer side of the limb; and

determining whether the first side is the inner side of the
limb according to the first body temperature informa-
tion and the reference information.

3. The method of claim 2, wherein the reference infor-
mation include second body temperature information
acquired at a second side opposite the first side on the limb.

4. The method of claim 3, wherein the determining
whether the first side is the inner side of the limb according
to the first body temperature information and reference
information comprises:

determining whether the first side is the inner side of the

limb by comparing sizes of an average value of the first
body temperature information and an average value of
the second body temperature information.

5. The method of claim 4, wherein the determining
whether the first side is the inner side of the limb by
comparing sizes of an average value of the first body
temperature information and an average value of the second
body temperature information comprises:

determining that the first side is the inner side of the limb

in response to determining that the average value of the
first body temperature information is greater than the
average value of the second body temperature infor-
mation; and

determining that the first side is not the inner side of the

limb in response to determining that the average value
of the first body temperature information is less than
the average value of the second body temperature
information.

6. The method of claim 2, wherein the reference infor-
mation include a threshold determined according to body
temperature information of the inner side and body tem-
perature information of the outer side of the limb.

7. The method of claim 6, wherein the determining
whether the first side is the inner side of the limb according
to the first body temperature information and reference
information comprises:

determining that the first side is the inner side of the limb

in response to determining that an average value of the
first body temperature information is greater than the
threshold; and
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determining that the first side is not the inner side of the
limb in response to determining that the average value
of the first body temperature information is less than
the threshold.

8. The method of claim 1, wherein the first somatosensory
information include first skin conductive information; and

the method comprises:

acquiring the first skin conductive information of the first

side of the limb of the user, the first side being an inner
side or an outer side of the limb; and

determining whether the first side is the inner side of the

limb according to the first skin conductive information
and the reference information.

9. The method of claim 8, wherein the reference infor-
mation include second skin conductive information acquired
at a second side opposite the first side on the limb.

10. The method of claim 9, wherein the determining
whether the first side is the inner side of the limb according
to the first skin conductive information and reference infor-
mation comprises:

determining whether the first side is the inner side of the

limb by comparing an average value of the first skin
conductive information and an average value of the
second skin conductive information.

11. The method of claim 10, wherein the determining
whether the first side is the inner side of the limb by
comparing an average value of the first skin conductive
information and an average value of the second skin con-
ductive information comprises:

determining that the first side is the inner side of the limb

in response to determining that the average value of the
first skin conductive information is greater than the
average value of the second skin conductive informa-
tion; and

determining that the first side is not the inner side of the

limb in response to determining that the average value
of the first skin conductive information is less than the
average value of the second skin conductive informa-
tion.

12. The method of claim 8, wherein the reference infor-
mation include a threshold determined according to skin
conductive information of the inner side and skin conductive
information of the outer side of the limb.

13. The method of claim 12, wherein the determining
whether the first side is the inner side of the limb according
to the first skin conductive information and reference infor-
mation comprises:

determining that the first side is the inner side of the limb

in response to determining that an average value of the
first skin conductive information is greater than the
threshold; and

determining that the first side is not the inner side of the

limb in response to determining that the average value
of the first skin conductive information is less than the
threshold.

14. The method of claim 1, wherein the first somatosen-
sory information include first PH information; and

the method comprises:

acquiring the first PH information of the first side of the

limb of the user, the first side being an inner side or an
outer side of the limb; and

determining whether the first side is the inner side of the

limb according to the first PH information and the
reference information.
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15. The method of claim 14, wherein the reference
information include second PH information acquired at a
second side opposite the first side on the limb.

16. The method of claim 15, wherein the determining
whether the first side is the inner side of the limb according
to the first PH information and reference information com-
prises:

determining whether the first side is the inner side of the

limb by comparing an average value of the first PH
information and an average value of the second PH
information.

17. The method of claim 16, wherein the determining
whether the first side is the inner side of the limb by
comparing an average value of the first PH information and
an average value of the second PH information comprises:

determining that the first side is the inner side of the limb

in response to determining that the average value of the
first PH information is less than the average value of the
second PH information; and

determining that the first side is not the inner side of the

limb in response to determining that the average value
of the first PH information is greater than the average
value of the second PH information.

18. The method of claim 14, wherein the reference
information is a threshold determined according to PH
information of the inner side and PH information of the outer
side of the limb.

19. The method of claim 18, wherein the determining
whether the first side is the inner side of the limb according
to the first PH information and reference information com-
prises:

determining that the first side is the inner side of the limb

in response to determining that an average value of the
first PH information is less than the threshold; and
determining that the first side is not the inner side of the
limb in response to determining that the average value
of the first PH information is greater than the threshold.

20. The method of claim 1, wherein the first somatosen-
sory information is first photoplethysmograph (PPG) infor-
mation; and

the method comprises:

acquiring the first PPG information of the first side of the

limb of the user, the first side being an inner side or an
outer side of the limb; and

determining whether the first side is the inner side of the

limb according to the first PPG information and the
reference information.

21. The method of claim 20, wherein the reference
information include second PPG information acquired at a
second side opposite the first side on the limb.

22. The method of claim 21, wherein the determining
whether the first side is the inner side of the limb according
to the first PPG information and reference information
comprises:

determining whether the first side is the inner side of the

limb by comparing an average amplitude value of the
first PPG information and an average amplitude value
of the second PPG information.

23. The method of claim 22, wherein the determining
whether the first side is the inner side of the limb by
comparing an average amplitude value of the first PPG
information and an average amplitude value of the second
PPG information comprises:
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determining that the first side is the inner side of the limb
in response to determining that the average amplitude
value of the first PPG information is greater than the
average amplitude value of the second PPG informa-
tion; and

determining that the first side is not the inner side of the

limb in response to determining that the average ampli-
tude value of the first PPG information is less than the
average amplitude value of the second PPG informa-
tion.

24. The method of claim 20, wherein the reference
information include a threshold determined according to
PPG information of the inner side and PPG information of
the outer side of the limb.

25. The method of claim 24, wherein the determining
whether the first side is the inner side of the limb according
to the first PPG information and reference information
comprises:

determining that the first side is the inner side of the limb

in response to determining that an average amplitude
value of the first PPG information is greater than the
threshold; and

determining that the first side is not the inner side of the

limb in response to determining that the average ampli-
tude value of the first PPG information is less than the
threshold.

26. The method of claim 1, wherein the first somatosen-
sory information include first blood oxygen information;
and

the method comprises:

acquiring the first blood oxygen information of the first

side of the limb of the user, the first side being an inner
side or an outer side of the limb; and

determining whether the first side is the inner side of the

limb according to the first blood oxygen information
and the reference information.

27. The method of claim 26, wherein the reference
information include second blood oxygen information
acquired at a second side opposite the first side on the limb.

28. The method of claim 27, wherein the determining
whether the first side is the inner side of the limb according
to the first blood oxygen information and reference infor-
mation comprises:

determining whether the first side is the inner side of the

limb by comparing an average value of the first blood
oxygen information and an average value of the second
blood oxygen information.

29. The method of claim 28, wherein the determining
whether the first side is the inner side of the limb by
comparing an average value of the first blood oxygen
information and an average value of the second blood
oxygen information comprises:

determining that the first side is the inner side of the limb

in response to determining that the average value of the
first blood oxygen information is greater than the
average value of the second blood oxygen information;
and

determining that the first side is not the inner side of the

limb in response to determining that the average value
of the first blood oxygen information is less than the
average value of the second blood oxygen information.

30. The method of claim 26, wherein the reference
information include a threshold determined according to
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blood oxygen information of the inner side and blood
oxygen information of the outer side of the limb.

31. The method of claim 30, wherein the determining
whether the first side is the inner side of the limb according
to the first blood oxygen information and reference infor-
mation comprises:

determining that the first side is the inner side of the limb

in response to determining that an average value of the
first blood oxygen information is greater than the
threshold; and

determining that the first side is not the inner side of the

limb in response to determining that the average value
of the first blood oxygen information is less than the
threshold.

32. The method of claim 1, wherein the first somatosen-
sory information include first fat information; and the
method comprises:

acquiring the first fat information of the first side of the

limb of the user, the first side being an inner side or an
outer side of the limb; and

determining whether the first side is the inner side of the

limb according to the first fat information and the
reference information.

33. The method of claim 32, wherein the reference
information include second fat information acquired at a
second side opposite the first side on the limb.

34. The method of claim 33, wherein the determining
whether the first side is the inner side of the limb according
to the first fat information and reference information com-
prises:

determining whether the first side is the inner side of the

limb by comparing an average value of the first fat
information and an average value of the second fat
information.

35. The method of claim 34, wherein the determining
whether the first side is the inner side of the limb by
comparing an average value of the first fat information and
an average value of the second fat information comprises:

determining that the first side is the inner side of the limb

in response to determining that the average value of the
first fat information is less than the average value of the
second fat information; and

determining that the first side is not the inner side of the

limb in response to determining that the average value
of the first fat information is greater than the average
value of the second fat information.

36. The method of claim 32, wherein the reference
information include a threshold determined according to fat
information of the inner side and fat information of the outer
side of the limb.

37. The method of claim 36, wherein the determining
whether the first side is the inner side of the limb according
to the first fat information and reference information com-
prises:

determining that the first side is the inner side of the limb

in response determining to that an average value of the
first fat information is less than the threshold; and
determining that the first side is not the inner side of the
limb in response to determining that the average value
of the first fat information is greater than the threshold.

38. The method of claim 1, wherein the first somatosen-
sory information include first humidity information; and

the method comprises:
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acquiring the first humidity information of the first side of
the limb of the user, the first side being an inner side or
an outer side of the limb; and

determining whether the first side is the inner side of the
limb according to the first humidity information and the
reference information.

39. The method of claim 38. wherein the reference
information include second humidity information acquired
at a second side opposite the first side on the limb.

40. The method of claim 39, wherein the determining
whether the first side is the inner side of the limb according
to the first humidity information and reference information
comptrises:

determining whether the first side is the inner side of the
limb by comparing sizes of an average value of the first
humidity information and an average value of the
second humidity information.

41. The method of claim 40, wherein the determining
whether the first side is the inner side of the limb by
comparing an average value of the first humidity informa-
tion and an average value of the second humidity informa-
tion comprises:

determining that the first side is the inner side of the limb
in response to determining that the average value of the
first humidity information is greater than the average
value of the second humidity information; and deter-
mining that the first side is not the inner side of the limb
in response to determining that the average value of the
first humidity information is less than the average value
of the second humidity information.

42. The method of claim 38, wherein the reference
information include a threshold determined according to
humidity information of the inner side and humidity infor-
mation of the outer side of the limb.

43. The method of claim 42, wherein the determining
whether the first side is the inner side of the limb according
to the first humidity information and reference information
comprises:

determining that the first side is the inner side of the limb
in response to determining that an average value of the
first humidity information is greater than the threshold;
and

determining that the first side is not the inner side of the
limb in response to determining that the average value
of the first humidity information is less than the thresh-
old.

44. The method of claim 1, wherein the first somatosen-
sory information include first bioelectrical impedance infor-
mation; and

the method comprises:

acquiring the first bioelectrical impedance information of

the first side of the limb of the user, the first side being
an inner side or an outer side of the limb; and
determining whether the first side is the inner side of the
limb according to the first bioelectrical impedance
information and the reference information.

45. The method of claim 44, wherein the method further
comprises:

acquiring second bioelectrical impedance information at a

second side opposite the first side on the limb as the
reference information.
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46. The method of claim 45, wherein the determining
whether the first side is the inner side of the limb according
to the first bioelectrical impedance information and refer-
ence information comprises:
determining whether the first side is the inner side of the
limb by comparing an average amplitude value of the
first bioelectrical impedance information and an aver-
age amplitude value of the second bioelectrical imped-
ance information.
47. The method of claim 46, wherein the determining
whether the first side is the inner side of the limb by
comparing an average amplitude value of the first bioelec-
trical impedance information and an average amplitude
value of the second bioelectrical impedance information
comprises:
determining that the first side is not the inner side of the
limb in response to determining that the average ampli-
tude value of the first bioelectrical impedance informa-
tion is greater than the average amplitude value of the
second bioelectrical impedance information; and

determining that the first side is the inner side of the limb
in response to determining that the average amplitude
value of the first bioelectrical impedance information is
less than the average amplitude value of the second
bioelectrical impedance information.

48. The method of claim 44, wherein the reference
information is a threshold determined according to bioelec-
trical impedance information of the inner side and bioelec-
trical impedance information of the outer side of the limb.

49. The method of claim 48, wherein the determining
whether the first side is the inner side of the limb according
to the first bioelectrical impedance information and refer-
ence information comprises:

determining that the first side is not the inner side of the

limb in response to determining that an average ampli-
tude value of the first bioelectrical impedance informa-
tion is greater than the threshold; and

determining that the first side is the inner side of the limb

in response to determining that the average amplitude
value of the first bioelectrical impedance information is
less than the threshold.

50, The method of claim 1, wherein the method further
comprises: executing an operation according to an identifi-
cation result.

51. The method of claim 50, wherein the executing an
operation according to an identification result comprises:

continuously acquiring somatosensory information of the

user at the first side in response to determining that the
first side is the inner side of the limb.

52. A device for determining inner and outer sides of
limbs, wherein the device comprises a processor, coupled to
a memory, that executes or facilitates execution of execut-
able modules, the executable modules comprising:

a first acquisition module, configured to acquire first

somatosensory information of a first side of a limb of
a uset, the first side being an inner side or an outer side
of the limb; and

an identification module, configured to identify whether

the first side is the inner side of the limb according to
the first somatosensory information and reference
information.

53. The device of claim 52, wherein the first somatosen-
sory information include first body temperature information;
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wherein the first acquisition module is configured to
acquire the first body temperature information of the
first side of the limb of the user, the first side being an
inner side or an outer side of the limb; and

wherein the identification module is configured to identify
whether the first side is the inner side of the limb
according to the first body temperature information and
the reference information.

54. The device of claim 53, wherein the executable

modules further comprise:

a second acquisition module, configured to acquire sec-
ond body temperature information at a second side
opposite the first side on the limb as the reference
information.

55. The device of claim 54, wherein the identification
module is configured to identify whether the first side is the
inner side of the limb by comparing an average value of the
first body temperature information and an average value of
the second body temperature information.

56. The device of claim 55, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that the average
value of the first body temperature information is greater
than the average value of the second body temperature
information; and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first body temperature information is less than
the average value of the second body temperature
information.

57. The device of claim 53, wherein the executable

modules further comprises:

a determination module, configured to determine a thresh-
old according to body temperature information of the
inner side and body temperature information of the
outer side of the limb as the reference information.

58. The device of claim 57, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that an average
value of the first body temperature information is greater
than the threshold; and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first body temperature information is less than
the threshold.

59. The device of claim 52, wherein the first somatosen-

sory information include first skin conductive information;
wherein the first acquisition module is configured to
acquire the first skin conductive information of the first
side of the limb of the user, the first side being an inner

side or an outer side of the limb; and

wherein the identification module is configured to identify
whether the first side is the inner side of the limb
according to the first skin conductive information and
the reference information.

60. The device of claim 59, wherein the executable

modules further comprise:

a second acquisition module, configured to acquire sec-
ond skin conductive information at a second side
opposite the first side on the limb as the reference
information.

61. The device of claim 60, wherein the identification

module is configured to identify whether the first side is the
inner side of the limb by comparing an average value of the
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first skin conductive information and an average value of the
second skin conductive information.

62. The device of claim 61, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that the average
value of the first skin conductive information is greater than
the average value of the second skin conductive information;
and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first skin conductive information is less than the
average value of the second skin conductive informa-
tion.

63. The device of claim 59, wherein the executable

modules further comprise:

a determination module, configured to determine a thresh-
old according to skin conductive information of the
inner side and skin conductive information of the outer
side of the limb as the reference information.

64. The device of claim 63, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that an average
value of the first skin conductive information is greater than
the threshold; and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first skin conductive information is less than the
threshold.

65. The device of claim 52, wherein the first somatosen-

sory information include first PH information;

wherein the first acquisition module is configured to
acquire the first PH information of the first side of the
limb of the user, the first side being an inner side or an
outer side of the limb; and

wherein the identification module is configured to identify
whether the first side is the inner side of the limb
according to the first PH information and the reference
information.

66. The device of claim 65, wherein the executable

modules further comprises:

a second acquisition module configured to acquire second
PH information at a second side opposite the first side
on the limb as the reference information.

67. The device of claim 66, wherein the identification
module is configured to identify whether the first side is the
inner side of the limb by comparing sizes of an average
value of the first PH information and an average value of the
second PH information.

68. The device of claim 67, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that the average
value of the first PH information is less than the average
value of the second PH information; and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first PH information is greater than the average
value of the second PH information.

69. The device of claim 65, wherein the executable

modules further comprise:

a determination module, configured to determine a thresh-
old according to PH information of the inner side and
PH information of the outer side of the limb as the
reference information.
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70. The device of claim 69, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that an average
value of the first PH information is less than the threshold;
and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first PH information is greater than the threshold.

71. The device of claim 52, wherein the first somatosen-
sory information include first photoplethysmograph (PPG)
information;

the first acquisition module is configured to acquire the
first PPG information of the first side of the limb of the
user, the first side being an inner side or an outer side
of the limb; and the identification module is configured
to identify whether the first side is the inner side of the
limb according to the first PPG information and the
reference information.

72. The device of claim 71, wherein the executable

modules further comprise:

a second acquisition module, configured to acquire sec-
ond PPG information at a second side opposite the first
side on the limb as the reference information.

73. The device of claim 72, wherein the identification
module is configured to identify whether the first side is the
inner side of the limb by comparing sizes of an average
amplitude value of the first PPG information and an average
amplitude value of the second PPG information.

74. The device of claim 73, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that the average
amplitude value of the first PPG information is greater than
the average amplitude value of the second PPG information;
and

to identify that the first side is not the inner side of the
limb in response to determining that the average ampli-
tude value of the first PPG information is less than the
average amplitude value of the second PPG informa-
tion.

75. The device of claim 71, wherein the executable

modules further comprise:

a determination module, configured to determine a thresh-
old according to PPG information of the inner side and
PPG information of the outer side of the limb as the
reference information.

76. The device of claim 75, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that an average
amplitude value of the first PPG information is greater than
the threshold; and

to identify that the first side is not the inner side of the
limb in response to determining that the average ampli-
tude value of the first PPG information is less than the
threshold.

77. The device of claim 52, wherein the first somatosen-

sory information include first blood oxygen information;
wherein the first acquisition module is configured to
acquire the first blood oxygen information of the first
side of the limb of the user, the first side being an inner
side or an outer side of the limb; and

wherein the identification module is configured to identify
whether the first side is the inner side of the limb
according to the first blood oxygen information and the
reference information.
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78. The device of claim 77, wherein the executable
modules further comprise:

a second acquisition module, configured to acquire sec-
ond blood oxygen information at a second side opposite
the first side on the limb as the reference information.

79. The device of claim 78, wherein the identification
module is configured to identify whether the first side is the
inner side of the limb by comparing sizes of an average
value of the first blood oxygen information and an average
value of the second blood oxygen information.

80. The device of claim 79, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that the average
value of the first blood oxygen information is greater than
the average value of the second blood oxygen information;
and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first blood oxygen information is less than the
average value of the second blood oxygen information.

81. The device of claim 77, wherein the executable
modules further comprise:

a determination module, configured to determine a thresh-
old according to blood oxygen information of the inner
side and blood oxygen information of the outer side of
the limb as the reference information.

82. The device of claim 81, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that an average
value of the first blood oxygen information is greater than
the threshold; and to identify that the first side is not the
inner side of the limb in response to determining that the
average value of the first blood oxygen information is less
than the threshold.

83. The device of claim 52, wherein the first somatosen-
sory information is first fat information;

the first acquisition module is configured to acquire the
first fat information of the first side of the limb of the
user, the first side being an inner side or an outer side
of the limb; and

the identification module is configured to identify whether
the first side is the inner side of the limb according to
the first fat information and the reference information.

84. The device of claim 83, wherein the executable
modules further comprise:

a second acquisition module, configured to acquire sec-
ond fat information at a second side opposite the first
side on the limb as the reference information.

85. The device of claim 84, wherein the identification
module is configured to identify whether the first side is the
inner side of the limb by comparing sizes of an average
value of the first fat information and an average value of the
second fat information.

86. The device of claim 85, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that the average
value of the first fat information is less than the average
value of the second fat information; and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first fat information is greater than the average
value of the second fat information.

87. The device of claim 83, wherein the executable

modules further comprise:
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a determination module, configured to determine a thresh-
old according to fat information of the inner side and fat
information of the outer side of the limb as the refer-
ence information.

88. The device of claim 87, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that an average
value of the first fat information is less than the threshold;
and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first fat information is greater than the threshold.

89. The device of claim 52, wherein the first somatosen-
sory information is first humidity information,

the first acquisition module is configured to acquire the
first humidity information of the first side of the limb of
the user, the first side being an inner side or an outer
side of the limb; and

the identification module is configured to identify whether
the first side is the inner side of the limb according to
the first humidity information and the reference infor-
mation.

90. The device of claim 89, wherein the executable

modules further comprise:

a second acquisition module, configured to acquire sec-
ond humidity information at a second side opposite the
first side on the limb as the reference information.

91. The device of claim 90, wherein the identification
module is configured to identify whether the first side is the
inner side of the limb by comparing sizes of an average
value of the first humidity information and an average value
of the second humidity information.

92. The device of claim 91, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that the average
value of the first humidity information is greater than the
average value of the second humidity information; and

identify that the first side is not the inner side of the limb
in response to determining that the average value of the
first humidity information is less than the average value
of the second humidity information.

93. The device of claim 89, wherein the executable
modules further comprise:

a determination module, configured to determine a thresh-
old according to humidity information of the inner side
and humidity information of the outer side of the limb
as the reference information.

94. The device of claim 93, wherein the identification
module is configured to identify that the first side is the inner
side of the limb in response to determining that an average
value of the first humidity information is greater than the
threshold; and

to identify that the first side is not the inner side of the
limb in response to determining that the average value
of the first humidity information is less than the thresh-
old.

95. The device of claim 52, wherein the first somatosen-
sory information include first bioelectrical impedance infor-
mation;

wherein the first acquisition module is configured to
acquire the first bioelectrical impedance information of
the first side of the limb of the user, the first side being
an inner side or an outer side of the limb; and
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wherein the identification module is configured to identify
whether the first side is the inner side of the limb
according to the first hioelectrical impedance informa-
tion and the reference information.

96. The device of claim 95, wherein the executable

modules further comprise:

a second acquisition module, configured to acquire sec-
ond bioelectrical impedance information at a second
side opposite the first side on the limb as the reference
information.

97. The device of claim 96, wherein the identification
module is configured to determine whether the first side is
the inner side of the limb by comparing sizes of an average
amplitude value of the first bioelectrical impedance infor-
mation and an average amplitude value of the second
bioelectrical impedance information.

98. The device of claim 97, wherein the identification
module is configured to determine that the first side is not the
inner side of the limb in response to determining that the
average amplitude value of the first bioelectrical impedance
information is greater than the average amplitude value of
the second bioelectrical impedance information; and

to determine that the first side is the inner side of the limb
in response to determining that the average amplitude
value of the first bioelectrical impedance information is
less than the average amplitude value of the second
bioelectrical impedance information.

99, The device of claim 95, wherein the executable

modules further comprise:

a determination module, configured to determine a thresh-
old according to bioelectrical impedance information
of the inner side and bioelectrical impedance informa-
tion of the outer side of the limb as the reference
information.

100. The device of claim 99, wherein the identification
module is configured to determine that the first side is not the
inner side of the limb in response to determining that an
average amplitude value of the first bioelectrical impedance
information is greater than the threshold; and

to determine that the first side is the inner side of the limb
in response to determining that the average amplitude
value of the first bioelectrical impedance information is
less than the threshold.

101. The device of claim 52, wherein the executable
modules further comprise:

an execution module, configured to execute an operation
according to an identification result.

102. The device of claim 101, wherein the execution
module is configured to continuously acquire somatosensory
information of the user at the first side in response to
determining that the first side is the inner side of the limb.

103. A wearable device, wherein the wearable device
comprises the device for determining inner and outer sides
of limbs of claim 52.

104. A non-transitory computer readable storage medium
that stores at least one executable instruction, which, when
executed by an apparatus, causes the apparatus to perform a
method for determining inner and outer sides of limb, the
method comprising:

acquiring first somatosensory information of a first side of

a limb of a user, the first side being an inner side or an
outer side of the limb; and
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determining whether the first side is the inner side of the
limb according to the first somatosensory information
and reference information.

105. A device for determining inner and outer sides of
limbs, characterized by comprising a processor and a
memory, the memory storing computer executable instruc-
tions, the processor being connected to the memory through
a communication bus, and when the device for determining
inner and outer sides of limbs operates, the processor
executing the computer executable instructions stored in the
memory, so that the device for determining inner and outer
sides of limbs executes operations, comprising:

acquiring first somatosensory information of a first side of

a limb of a user, the first side being an inner side or an
outer side of the limb; and

determining whether the first side is the inner side of the

limb according to the first somatosensory information
and reference information.
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