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(57) ABSTRACT 

A method for recognizing a movement trajectory of an opera 
tor, a microcontroller and an electronic device are provided. 
The method is applied to an electronic device provided with 
an antenna and a sensor, and the antenna is connected to the 
sensor and is in a first operation mode. The method includes: 
obtaining a capacitance signal which is generated by the 
antenna in the first operation mode during a first time period 
and is collected by the sensor; generating data of a distance 
between the operator and the antenna during the first time 
period according to the capacitance signal; and analyzing the 
data of the distance and obtaining the movement trajectory of 
the operator formed during the first time period. 
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METHOD FOR RECOGNIZING MOVEMENT 
TRAJECTORY OF OPERATOR, 

MCROCONTROLLER AND ELECTRONIC 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to Chinese Patent 
Application No. 2014103.683.04.3, entitled “METHOD FOR 
RECOGNIZING MOVEMENT TRAJECTORY OF 
OPERATOR, MICROCONTROLLER AND ELECTRONIC 
DEVICE, filed with the Chinese State Intellectual Property 
Office on Jul. 30, 2014, which is incorporated by reference in 
its entirety herein. 

FIELD 

0002. The disclosure relates to the technical field of data 
processing, and in particular to a method for recognizing a 
movement trajectory of an operator, a microcontroller and an 
electronic device. 

BACKGROUND 

0003 Conventionally, in operations of an electronic 
device, a camera or an additional sensor is usually used to 
implement functions such as recognizing a movement trajec 
tory of an operator. However, Such recognition results in a 
high power consumption. 

SUMMARY 

0004. A method for recognizing a movement trajectory of 
an operator is provided according to the disclosure. The 
method is applied to an electronic device provided with an 
antenna and a sensor, the antenna is connected to the sensor 
and is in a first operation mode. The method includes: obtain 
ing a capacitance signal which is generated by the antenna in 
the first operation mode during a first time period and is 
collected by the sensor; generating data of a distance between 
the operator and the antenna during the first time period 
according to the capacitance signal; and analyzing the data of 
the distance and obtaining the movement trajectory of the 
operator formed during the first time period. 
0005. A microcontroller is further provided according to 
the disclosure. The microcontroller is arranged in an elec 
tronic device, the electronic device includes an antenna and a 
sensor, and the antenna is connected to the sensor and is in a 
first operation mode. The microcontroller includes: a signal 
obtaining module, configured to obtain a capacitance signal 
which is generated by the antenna in the first operation mode 
during a first time period and is collected by the sensor, a data 
generating module, configured to generate data of a distance 
between an operator and the antenna during the first time 
period according to the capacitance signal; and a data analyZ 
ing module, configured to analyze the data of the distance and 
obtain a movement trajectory of the operator formed during 
the first time period. 
0006 An electronic device is further provided according 
to the disclosure. The electronic device includes an antenna, 
a sensor and a microcontroller, the sensor is arranged on an 
upper region of a display screen of the electronic device or on 
a hinge region of the electronic device, where the antenna is 
configured to generate a capacitance signal if an operator is in 
a search range of the antenna in a case that the antenna is in a 
first operation mode; the sensor is configured to collect the 
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capacitance signal generated by the antenna in the first opera 
tion mode during a first time period; and the microcontroller 
is configured to obtain the capacitance signal collected by the 
sensor, generate data of a distance between the operator and 
the antenna during the first time period according to the 
capacitance signal, analyze the data of the distance and obtain 
a movement trajectory of the operator formed during the first 
time period. 
0007. It can be known from the foregoing solutions that in 
the method for recognizing the movement trajectory of the 
operator, the microcontroller and the electronic device 
according to the disclosure, an antenna in a first operation 
mode and a sensor connected to the antenna are arranged in 
the electronic device, the antenna generates capacitance sig 
nals due to approach and movement of an operator when the 
operator moves near the antenna, and the sensor collects the 
capacitance signals. Therefore, in the disclosure, the capaci 
tance signals collected by the sensor are obtained, and data of 
distances between the operator and the antenna during a first 
time period is generated according to the capacitance signals 
and then analyzed, to obtain the movement trajectory of the 
operator formed during the first time period. In the disclosure, 
by arranging the sensor and the antenna in combination, 
rather than by using the device Such as the camera as in the 
conventional method, high power consumption caused by 
recognizing the movement trajectory of the operator through 
image recognition is avoided and thus power consumption of 
the electronic device is reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 To describe the technical solutions of embodiments 
of the disclosure more clearly, drawings involved in the 
embodiments of the disclosure are described briefly below. 
Apparently, the drawings described below are some embodi 
ments of the application, and persons of ordinary skill in the 
art can derive other drawings according to the drawings with 
out any creative effort. 
0009 FIG. 1 is a flow chart of a method for recognizing a 
movement trajectory of an operator according to a first 
embodiment of the disclosure; 
(0010 FIG. 2a, FIG.2b and FIG.3 are diagrams of exem 
plary applications according to embodiments of the disclo 
Sure; 
0011 FIG. 4 is a flow chart of a method for recognizing a 
movement trajectory of an operator according to a second 
embodiment of the disclosure; 
0012 FIG. 5 is a diagram of another exemplary applica 
tion according to an embodiment of the disclosure; 
0013 FIG. 6 is a flow chart of a method for recognizing a 
movement trajectory of an operator according to a third 
embodiment of the disclosure; 
0014 FIG. 7 is a flow chart of a method for recognizing a 
movement trajectory of an operator according to a fourth 
embodiment of the disclosure; 
0015 FIG. 8 is a schematic structural diagram of a micro 
controller according to a fifth embodiment of the disclosure; 
0016 FIG. 9 is a schematic structural diagram of a micro 
controller according to a sixth embodiment of the disclosure; 
0017 FIG.10 is a schematic structural diagram of a micro 
controller according to a seventh embodiment of the disclo 
Sure; 
0018 FIG.11 is a schematic structural diagram of a micro 
controller according to a eighth embodiment of the disclo 
Sure; 
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0019 FIG. 12 is a schematic structural diagram of an 
electronic device according to a ninth embodiment of the 
disclosure; 
0020 FIG. 13 is a schematic structural diagram of a micro 
controller 1203 of an electronic device according to a tenth 
embodiment of the disclosure; and 
0021 FIG. 14 and FIG. 15 are diagrams of other exem 
plary applications according to embodiments of the disclo 
SUC. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0022 Technical solutions of the embodiments of the dis 
closure will be illustrated clearly below with the drawings of 
the embodiments of the disclosure. Apparently, the described 
embodiments are merely a few rather than all of the embodi 
ments of the disclosure. All other embodiments obtained by 
persons of ordinary skill in the art based on the embodiment 
of the disclosure without creative efforts shall fall within the 
protection scope of the application. 
0023 FIG. 1 is a flow chart of a method for recognizing a 
movement trajectory of an operator according to a first 
embodiment of the disclosure. The method is applied to an 
electronic device. The electronic device may be a device 
provided with an antenna and a sensor, such as a cellphone, a 
pad, a laptop oran all-in-one device. The antenna is connected 
to the sensor. Taking the laptop as an example, the antenna 
may be arranged on the top left corner or top right corner of a 
display screen of the laptop; and the sensor may be arranged 
on a region near the antenna, i.e., the top left corner or top 
right corner of the display Screen, or may be arranged inside 
a hinge of the laptop, as shown in FIG.2a and FIG.2b. 
0024. It should be noted that, the antenna being in a first 
operation mode refers to that the antenna receives and trans 
mits signal data at a transmission power corresponding to the 
first operation mode. 
0025 To recognize a movement trajectory of an operator, 
the method according to the embodiment may include fol 
lowing steps 101 to 103. 
0026 Step 101 includes: obtaining a capacitance signal 
which is generated by the antenna in the first operation mode 
during a first time period and is collected by the sensor. 
0027. The capacitance signal includes different capaci 
tance signals generated by the antenna due to movement of 
the operator (the operator moves closer to or moves away 
from the antenna in a certain direction, as shown in FIG. 3) 
when the operator moves near the antenna. The sensor col 
lects the capacitance signal generated by the antenna due to 
the movement of the operator, and the capacitance signal 
collected by the sensor is obtained in the embodiment of the 
disclosure. 

0028 Step 102 includes: generating data of a distance 
between the operator and the antenna during the first time 
period according to the capacitance signal. 
0029. It can be known from the above that the capacitance 
signal is generated by the antenna since the operator moves 
closer to or moves away from the antenna. Therefore, for a 
certain position where the operator is located, the antenna 
generates a unique capacitance signal corresponding to the 
position. In view of the above, in step 102, according to the 
capacitance signal, i.e., according to a capacitance changing 
signal generated by the antenna during the first time period 
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since the operator moves near the antenna, the data of the 
distance between the operator and the antenna during the first 
time period is generated. 
0030 Step 103 includes: analyzing the data of the distance 
and obtaining the movement trajectory of the operator formed 
during the first time period. 
0031. In step 103, position of the operator relative to the 
antenna at each moment in the first time period is obtained by 
analyzing the distance between the operator and the antenna 
during the first time period which is indicated by the data of 
the distance, thereby obtaining the movement trajectory of 
the operator formed during the first time period, such as 
operator trajectory of moving left or moving right or moving 
forward or moving backward or moving rotationally with 
respect to the electronic device. 
0032. It can be known from the foregoing solution that, in 
the method for recognizing the movement trajectory of the 
operator according to the first embodiment of the disclosure, 
an antenna in a first operation mode and a sensor connected to 
the antenna are arranged in the electronic device, the antenna 
generates capacitance signals due to approach and movement 
of an operator when the operator moves near the antenna, and 
the sensor collects the capacitance signals. Therefore, in the 
disclosure, the capacitance signals collected by the sensor are 
obtained, and data of distances between the operator and the 
antenna during a first time period is generated according to 
the capacitance signals and then analyzed, to obtain the 
movement trajectory of the operator formed during the first 
time period. In the disclosure, by arranging the sensor and the 
antenna in combination, rather than by using the device Such 
as the camera as in the conventional method, high power 
consumption caused by recognizing the movement trajectory 
of the operator through image recognition is avoided and thus 
power consumption of the electronic device is reduced. 
0033 FIG. 4 is a flow chart of a method for recognizing a 
movement trajectory of an operation body according to a 
second embodiment of the disclosure. The method of the 
second embodiment differs from the method of the first 
embodiment in that, step 102 in the method of the first 
embodiment is implemented through following step 121. 
0034 Step 121 includes: obtaining the data of the distance 
corresponding to the capacitance signal from a preset corre 
spondence between a capacitance and a distance. 
0035. The data of the distance includes data of a distance 
between the operator and the antenna at any moment in the 
first time period. 
0036 That is, for any position in any direction where the 
operator is located relative to the antenna, the antenna in the 
first operation mode has a capacitance value which corre 
sponds to a distance corresponding to the position. Therefore, 
a correspondence between a capacitance and a distance may 
be preset for the antenna in the first operation mode. The 
correspondence includes multiple values of distances and 
values of capacitance signals which are generated by the 
antenna and correspond to the values of the distances, and the 
values of the distances are values of distances between the 
operator and the antenna. Therefore, the data of the distance 
may be represented in a coordinate system in which X axis 
represents time and Y axis represents distance, as shown in 
FIG.S. 

0037 FIG. 6 is a flow chart of a method for recognizing a 
movement trajectory of an operator according to a third 
embodiment of the disclosure. The method of the third 
embodiment differs from the method of the first embodiment 
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in that, after step 103 of the method of the first embodiment, 
the method of the third embodiment further includes follow 
ing step 104. 
0038 Step 104 includes: triggering the electronic device 
to make the electronic device execute a target instruction 
corresponding to the movement trajectory according to a 
preset correspondence between a trajectory and an instruc 
tion. 
0039. The electronic device is connected to a device which 
performs the embodiment. Once the movement trajectory of 
the operator is obtained, the movement trajectory may be 
transmitted to the electronic device, to trigger the electronic 
device to make it find a target instruction corresponding to the 
movement trajectory from the correspondence between the 
trajectory and the instruction, and the electronic device then 
executes the target instruction. 
0040. It should be noted that, the correspondence between 
the trajectory and the instruction is preset in the electronic 
device. The correspondence between the trajectory and the 
instruction may refer to that each movement trajectory of the 
operator with respect to the antenna, i.e., with respect to the 
electronic device corresponds to an instruction. For example, 
if the operator moves right relative to the antenna, the elec 
tronic device in a video playing State executes an instruction 
of fast forwarding the video by 5 seconds which corresponds 
to the movement trajectory of the operator. 
0041 FIG. 7 is a flow chart of a method for recognizing a 
movement trajectory of an operator according to a fourth 
embodiment of the disclosure. The method of the fourth 
embodiment differs from the method of the first embodiment 
in that, after step 102 of the method of the first embodiment, 
the method of the fourth embodiment further includes follow 
ing steps 105 to 106. 
0042 Step 105 includes: determining whether the data of 
the distance includes data of a distance Smaller than or equal 
to a preset first threshold, and performing step 106 if the data 
of the distance includes data of a distance Smaller than or 
equal to the preset first threshold. 
0043. According to the embodiment, the distance between 
the operator and the antenna is monitored, and in a case that 
the distance between the operator and the antenna is Smaller 
than the first threshold, step 106 is performed. 
0044. It should be noted that the first threshold may be 
preset by a user, and the first threshold may be set with 
reference to the specific absorption rate (SAR) certification 
requirement. 
0045 Step 106 includes: controlling the antenna to switch 
from the first operation mode to a second operation mode. 
0046 Transmission power of the antenna in the second 
operation mode is Smaller than that of the antenna in the first 
operation mode. 
0047 According to the embodiment, the first operation 
mode may be a mode in which the movement trajectory of the 
operator can be recognized, and the second operation mode 
may be a mode for detecting the operator in a case that the 
operator is close to the antenna. In step 106, the antenna is 
controlled to switch to the second operation mode in which 
gain of a radio frequency amplifier of the antenna is reduced, 
i.e., radio-frequency power of the antenna is reduced, to meet 
the SAR certification requirement. 
0048 FIG. 8 is a schematic structural diagram of a micro 
controller according to a fifth embodiment of the disclosure. 
The microcontroller is arranged in an electronic device. The 
electronic device may be a device provided with an antenna 
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and a sensor, Such as a cellphone, a pad, a laptop or an 
all-in-one device. The antenna is connected to the sensor. 
Taking the laptop as an example, the antenna may be arranged 
on the top left corner or top right corner of a display screen of 
the laptop; and the sensor may be arranged on a region near 
the antenna, i.e., the top left corner or top right corner of the 
display Screen, or may be arranged inside a hinge of the 
laptop, as shown in FIG.2a and FIG.2b. 
0049. It should be noted that, the antenna being in a first 
operation mode refers to that the antenna receives and trans 
mits signal data at a transmission power corresponding to the 
first operation mode. 
0050. The microcontroller according to the embodiment 
may include a signal obtaining module 801, a data generating 
module 802 and a data analyzing module 803. 
0051. The signal obtaining module 801 is configured to 
obtain a capacitance signal which is generated by the antenna 
in a first operation mode during a first time period and is 
collected by the sensor. 
0.052 The capacitance signal includes different capaci 
tance signals generated by the antenna due to movement of 
the operator (the operator moves closer to or moves away 
from the antenna in a certain direction, as shown in FIG. 3) 
when the operator moves near the antenna. The sensor col 
lects the capacitance signal generated by the antenna due to 
the movement of the operator, and the capacitance signal 
collected by the sensor is obtained in the embodiment of the 
disclosure. 
0053. The data generating module 802 is configured to 
generate data of a distance between the operator and the 
antenna during the first time period according to the capaci 
tance signal. 
0054. It can be known from the above that the capacitance 
signal is generated by the antenna since the operator moves 
closer to or moves away from the antenna. Therefore, for a 
certain position where the operator is located, the antenna 
generates a unique capacitance signal corresponding to the 
position. In view of the above, in the data generating module 
802, according to the capacitance signal, i.e., according to a 
capacitance changing signal generated by the antenna during 
the first time period since the operator moves near the 
antenna, the data of the distance between the operator and the 
antenna during the first time period is generated. 
0055. The data analyzing module 803 is configured to 
analyze the data of the distance and obtain the movement 
trajectory of the operator formed during the first time period. 
0056. In the data analyzing module 803, position of the 
operator relative to the antenna at each moment in the first 
time period is obtained by analyzing the distance between the 
operator and the antenna during the first time period which is 
indicated by the data of the distance, thereby obtaining the 
movement trajectory of the operator formed during the first 
time period. Such as operator trajectory of moving left or 
moving right or moving forward or moving backward or 
moving rotationally with respect to the electronic device. 
0057. It can be known from the foregoing solution that, 
with the microcontroller according to the fifth embodiment of 
the disclosure, an antenna in a first operation mode and a 
sensor connected to the antenna are arranged in the electronic 
device, the antenna generates capacitance signals due to 
approach and movement of an operator when the operator 
moves near the antenna, and the sensor collects the capaci 
tance signals. Therefore, in the disclosure, the capacitance 
signals collected by the sensor are obtained, and data of 
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distances between the operator and the antenna during a first 
time period is generated according to the capacitance signals 
and then analyzed, to obtain the movement trajectory of the 
operator formed during the first time period. In the disclosure, 
by arranging the sensor and the antenna in combination, 
rather than by using the device Such as the camera as in the 
conventional method, high power consumption caused by 
recognizing the movement trajectory of the operator through 
image recognition is avoided and thus power consumption of 
the electronic device is reduced. 
0058 FIG. 9 is a schematic structural diagram of a micro 
controller according to a sixth embodiment of the disclosure. 
The microcontroller of the sixth embodiment differs from the 
microcontroller of the fifth embodiment in that, the data gen 
erating module 802 in the fifth embodiment is implemented 
as a data obtaining Sub-module 821. 
0059. The data obtaining sub-module 821 is configured to 
obtain the data of the distance corresponding to the capaci 
tance signal in a preset correspondence between a capaci 
tance and a distance. 
0060. The data of the distance includes data of a distance 
between the operator and the antenna at any moment in the 
first time period. 
0061 That is, for any position in any direction where the 
operator is located relative to the antenna, the antenna in the 
first operation mode has a capacitance value which corre 
sponds to a distance corresponding to the position. Therefore, 
a correspondence between a capacitance and a distance may 
be preset for the antenna in the first operation mode. The 
correspondence includes multiple values of distances and 
values of capacitance signals which are generated by the 
antenna and correspond to the values of the distances, and the 
values of the distances are values of distances between the 
operator and the antenna. Therefore, the data of the distance 
may be represented in a coordinate system in which X axis 
represents time and Y axis represents distance, as shown in 
FIG.S. 

0062 FIG.10 is a schematic structural diagram of a micro 
controller according to a seventh embodiment of the disclo 
sure. The microcontroller of the seventh embodiment differs 
from the microcontroller of the fifth embodiment in that, the 
microcontroller further includes a device triggering module 
804. 
0063. The device triggering module 804 is configured to 
trigger the electronic device to make the electronic device 
execute a target instruction corresponding to the movement 
trajectory according to a preset correspondence between a 
trajectory and an instruction, after the data analyzing module 
803 obtains the movement trajectory of the operator formed 
during the first time period. 
0064. A control chip Such as a central processing unit 
(CPU) of the electronic device is connected to the microcon 
troller of the embodiment. The microcontroller of the 
embodiment transmits the movement trajectory of the opera 
tor to the electronic device after obtaining the movement 
trajectory, to trigger the CPU of the electronic device to make 
it find a target instruction corresponding to the movement 
trajectory from the correspondence between the trajectory 
and the instruction, and the CPU then executes the target 
instruction. 
0065. It should be noted that, the correspondence between 
the trajectory and the instruction is preset in the electronic 
device. The correspondence between the trajectory and the 
instruction may refer to that each movement trajectory of the 
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operator with respect to the antenna, i.e., with respect to the 
electronic device corresponds to an instruction. For example, 
if the operator moves right relative to the antenna, the elec 
tronic device in a video playing State executes an instruction 
of fast forwarding the video by 5 seconds which corresponds 
to the movement trajectory of the operator. 
0.066 FIG.11 is a schematic structural diagram of a micro 
controller according to an eighth embodiment of the disclo 
sure. The microcontroller of the eighth embodiment differs 
from the microcontroller of the fifth embodiment in that, the 
microcontroller further includes an antenna controlling mod 
ule 805. 

0067. The antenna controlling module 805 is configured 
to, after the data generating module 802 generates the data of 
the distance between the operator and the antenna during the 
first time period according to the capacitance signal, control 
the antenna to switch from the first operation mode to a 
second operation mode in a case that the data of the distance 
includes data of a distance Smaller than or equal to a first 
threshold. 

0068 Transmission power of the antenna in the second 
operation mode is Smaller than that of the antenna in the first 
operation mode. 
0069. It should be noted that the first threshold may be 
preset by a user, and the first threshold may be set with 
reference to the SAR certification requirement. 
0070 According to the embodiment, the antenna control 
ling module 805 monitors the distance between the operator 
and the antenna and controls the antenna to Switch from the 
first operation mode to the second operation mode in a case 
that the distance between the operator and the antenna is 
smaller than the first threshold. According to the embodi 
ment, the first operation mode may be a mode in which the 
movement trajectory of the operator can be recognized, and 
the second operation mode may be a mode for detecting the 
operator in a case that the operator is close to the antenna. In 
the antenna controlling module 805, the antenna is controlled 
to Switch to the second operation mode in which gain of a 
radio frequency amplifier of the antenna is reduced, i.e., 
radio-frequency power of the antenna is reduced, to meet the 
SAR certification requirement. 
0071 FIG. 12 is a schematic structural diagram of an 
electronic device according to a ninth embodiment of the 
disclosure. The electronic device may include an antenna 
1201, a sensor 1202 and a microcontroller 1203. The sensor 
1202 is arranged on an upper region of a display screen of the 
electronic device or on a hinge region of the electronic device. 
The electronic device may be a cellphone, a pad, a laptop oran 
all-in-one device. 

0072 The antenna 1201 is configured to generate a capaci 
tance signal if an operator is in a search range of the antenna 
in a case that the antenna is in a first operation mode. 
0073. It should be noted that, the antenna being in a first 
operation mode refers to that the antenna receives and trans 
mits signal data at a transmission power corresponding to the 
first operation mode. 
0074 The capacitance signal includes different capaci 
tance signals generated by the antenna due to movement of 
the operator (the operator moves closer to or moves away 
from the antenna in a certain direction, as shown in FIG. 3) 
when the operator moves near the antenna. The sensor col 
lects the capacitance signal generated by the antenna due to 
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the movement of the operator, and the capacitance signal 
collected by the sensor is obtained according to the embodi 
ment of the disclosure. 
0075. The sensor 1202 is configured to collect the capaci 
tance signal generated by the antenna 1201 in the first opera 
tion mode during a first time period. 
0076. The microcontroller 1203 is configured to obtain the 
capacitance signal collected by the sensor 1202, generate data 
of a distance between the operator and the antenna during the 
first time period according to the capacitance signal, analyze 
the data of the distance and obtain a movement trajectory of 
the operator formed during the first time period. 
0077. It can be known from the above that the capacitance 
signal is generated by the antenna since the operator moves 
closer to or moves away from the antenna. Therefore, for a 
certain position where the operator is located, the antenna 
generates a unique capacitance signal corresponding to the 
position. In view of the above, the microcontroller 1203 
obtains the capacitance signal, and then generates the data of 
the distance between the operator and the antenna during the 
first time period according to the capacitance signal, i.e., 
according to a capacitance changing signal generated by the 
antenna during the first time period since the operator moves 
near the antenna. The microcontroller 1203 further analyzes 
the distance between the operator and the antenna during the 
first time period which is indicated by the data of the distance, 
to obtain position of the operator relative to the antenna at 
each moment in the first time period and thus the movement 
trajectory of the operator formed during the first time period, 
Such as operator trajectory of moving left or moving right or 
moving forward or moving backward or moving rotationally 
with respect to the electronic device. 
0078. It can be known from the foregoing solution that, 
with the electronic device according to the ninth embodiment 
of the disclosure, an antenna in a first operation mode and a 
sensor connected to the antenna and a microcontroller con 
nected to the sensor are arranged in the electronic device, the 
antenna generates capacitance signals due to approach and 
movement of an operator when the operator moves near the 
antenna, and the sensor collects the capacitance signals. 
Therefore, the microcontroller obtains the capacitance sig 
nals collected by the sensor, generates data of distances 
between the operator and the antenna during a first time 
period according to the capacitance signals and then analyzes 
the data of the distances to obtain the movement trajectory of 
the operator formed during the first time period. In the dis 
closure, by arranging the sensor and the antenna in combina 
tion, rather than by using the device Such as the camera as in 
the conventional method, high power consumption caused by 
recognizing the movement trajectory of the operator through 
image recognition is avoided and thus power consumption of 
the electronic device is reduced. 
007.9 FIG. 13 is a schematic structural diagram of a micro 
controller 1203 of an electronic device according to a tenth 
embodiment of the disclosure. The electronic device of the 
tenth embodiment differs from the electronic device of the 
ninth embodiment in that, the microcontroller 1203 of the 
electronic device includes a signal obtaining unit 1231, a data 
generating unit 1232 and a data analyzing unit 1233. 
0080. The signal obtaining unit 1231 is configured to 
obtain a capacitance signal collected by the sensor. 
0081. The data generating unit 1232 is configured to 
obtain data of a distance corresponding to the capacitance 
signal from a preset correspondence between a capacitance 
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and a distance, where the data of the distance includes data of 
a distance between the operator and the antenna at any 
moment in the first time period. 
I0082 That is, for any position in any direction where the 
operator is located relative to the antenna, the antenna in the 
first operation mode has a capacitance value which corre 
sponds to a distance corresponding to the position. Therefore, 
a correspondence between a capacitance and a distance may 
be preset for the antenna in the first operation mode. The 
correspondence includes multiple values of distances and 
values of capacitance signals which are generated by the 
antenna and correspond to the values of the distances, and the 
values of the distances are values of distances between the 
operator and the antenna. Therefore, the data of the distance 
may be represented in a coordinate system in which X axis 
represents time and Y axis represents distance, as shown in 
FIG.S. 
I0083. The data analyzing unit 1233 is configured to ana 
lyze the data of the distance and obtain a movement trajectory 
of the operator formed during the first time period. 
I0084. Based on the foregoing embodiments of the elec 
tronic device, the microcontroller 1203 may be further con 
figured to, after obtaining the movement trajectory of the 
operator formed during the first time period, trigger the elec 
tronic device to make the electronic device execute a target 
instruction corresponding to the movement trajectory accord 
ing to a preset correspondence between a trajectory and an 
instruction. 
I0085. As shown in FIG. 14, a control chip such as a CPU 
of the electronic device is connected to the microcontroller 
1203. The microcontroller 1203 transmits the movement tra 
jectory of the operator to the electronic device after obtaining 
the movement trajectory, to trigger the CPU of the electronic 
device to make it find a targetinstruction corresponding to the 
movement trajectory from the correspondence between the 
trajectory and the instruction, and the CPU then executes the 
target instruction. 
I0086. It should be noted that, the correspondence between 
the trajectory and the instruction is preset in the electronic 
device. The correspondence between the trajectory and the 
instruction may refer to that each movement trajectory of the 
operator with respect to the antenna, i.e., with respect to the 
electronic device corresponds to an instruction. For example, 
if the operator moves right relative to the antenna, the elec 
tronic device in a video playing State executes an instruction 
of fast forwarding the video by 5 seconds which corresponds 
to the movement trajectory of the operator. 
I0087. In addition, the microcontroller 1203 may be further 
configured to control the antenna 1201 to switch from the first 
operation mode to the second operation mode in a case that 
the data of the distance includes data of a distance Smaller 
than or equal to a first threshold, where transmission power of 
the antenna 1201 in the second operation mode is smaller than 
that of the antenna 1201 in the first operation mode. 
I0088. It should be noted that the first threshold may be 
preset by a user, and the first threshold may be set with 
reference to the SAR certification requirement. 
I0089. According to the embodiment, the microcontroller 
1203 monitors the distance between the operator and the 
antenna 1201 and controls the antenna 1201 to switch from 
the first operation mode to the second operation mode in a 
case that the distance between the operator and the antenna 
1201 is smaller than the first threshold. According to the 
embodiment, the first operation mode may be a mode in 
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which the movement trajectory of the operator can be recog 
nized, and the second operation mode may be a mode for 
detecting the operator in a case that the operator is close to the 
antenna. The microcontroller 1203 triggers the antenna 1201, 
to Switch the operation mode of the antenna to the second 
operation mode in which gain of a radio frequency amplifier 
(RFAMPL) of the antenna 1201 is reduced, i.e., radio-fre 
quency power of the antenna is reduced, to meet the SAR 
certification requirement, as shown in FIG. 15. 
0090. It should be noted that the embodiments of the dis 
closure are described in a progressive manner, and each 
embodiment places emphasis on the difference from other 
embodiments, therefore, one embodiment can refer to other 
embodiments for the same or similar parts. 
0091. It should also be noted that relationship terms such 
as “the first and “the second herein are only used to distin 
guish one entity or operation from another entity or operation, 
and does not necessarily require or imply that there is an 
actual relationship or sequence between these entities or 
operations. Furthermore, terms “include”, “comprise' or any 
other variations are intended to cover non-exclusive 
“include”. So that a process, a method, an object or a device 
including a series of factors not only include these factors, but 
also include other factors not explicitly listed, or also include 
inherent factors of the process, the method, the object or the 
device. Without more limitation, a factor defined in a sentence 
“include a . . . does not exclude a case that there is also 
another same factor in the process, the method, the object or 
the device including the described factor. 
0092. A method for recognizing a movement trajectory of 
an operator, a microcontroller and an electronic device pro 
vided according to the disclosure are described in details. The 
principle and embodiments of the disclosure are illustrated 
through using specific cases, and the illustration of the 
embodiments is only to help understanding the method and 
the core idea of the disclosure. In addition, for those skilled in 
the art, some modifications may be made on the embodiments 
and the application scope based on the spirit of the disclosure. 
In conclusion, the content in the specification should not be 
understood as a limitation to the disclosure. 

1. A method for recognizing a movement trajectory of an 
operator, wherein the method is applied to an electronic 
device provided with an antenna and a sensor, the antenna is 
connected to the sensor and is in a first operation mode, and 
the method comprises: 

obtaining a capacitance signal which is generated by the 
antenna in the first operation mode during a first time 
period and is collected by the sensor; 

generating data of a distance between the operator and the 
antenna during the first time period according to the 
capacitance signal; and 

analyzing the data of the distance, and obtaining the move 
ment trajectory of the operator formed during the first 
time period. 

2. The method according to claim 1, wherein generating the 
data of the distance between the operator and the antenna 
during the first time period according to the capacitance sig 
nal comprises: 

obtaining the data of the distance corresponding to the 
capacitance signal from a preset correspondence 
between a capacitance and a distance, 

wherein the data of the distance comprises data of a dis 
tance between the operator and the antenna at any 
moment in the first time period. 
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3. The method according to claim 1, wherein the method 
further comprises: 

triggering the electronic device to make the electronic 
device execute a target instruction corresponding to the 
movement trajectory according to a preset correspon 
dence between a trajectory and an instruction, after 
obtaining the movement trajectory of the operator 
formed during the first time period. 

4. The method according to claim 1, wherein the method 
further comprises: after generating the data of the distance 
between the operator and the antenna during the first time 
period according to the capacitance signal, 

controlling the antenna to Switch from the first operation 
mode to a second operation mode in a case that the data 
of the distance comprises data of a distance Smaller than 
or equal to a first threshold, whereintransmission power 
of the antenna in the second operation mode is Smaller 
than transmission power of the antenna in the first opera 
tion mode. 

5. The method according to claim 2, wherein the method 
further comprises: after generating the data of the distance 
between the operator and the antenna during the first time 
period according to the capacitance signal, 

controlling the antenna to Switch from the first operation 
mode to a second operation mode in a case that the data 
of the distance comprises data of a distance Smaller than 
or equal to a first threshold, whereintransmission power 
of the antenna in the second operation mode is Smaller 
than transmission power of the antenna in the first opera 
tion mode. 

6. The method according to claim 3, wherein the method 
further comprises: after generating the data of the distance 
between the operator and the antenna during the first time 
period according to the capacitance signal, 

controlling the antenna to Switch from the first operation 
mode to a second operation mode in a case that the data 
of the distance comprises data of a distance Smaller than 
or equal to a first threshold, whereintransmission power 
of the antenna in the second operation mode is Smaller 
than transmission power of the antenna in the first opera 
tion mode. 

7. A microcontroller, wherein the microcontroller is 
arranged in an electronic device, the electronic device com 
prises an antenna and a sensor, the antenna is connected to the 
sensor and is in a first operation mode, and the microcontrol 
ler comprises: 

a signal obtaining module, configured to obtain a capaci 
tance signal which is generated by the antenna in the first 
operation mode during a first time period and is col 
lected by the sensor: 

a data generating module, configured to generate data of a 
distance between an operator and the antenna during the 
first time period according to the capacitance signal; and 

a data analyzing module, configured to analyze the data of 
the distance and obtain a movement trajectory of the 
operator formed during the first time period. 

8. The microcontroller according to claim 7, wherein the 
data generating module comprises: 

a data obtaining Sub-module, configured to obtain the data 
of the distance corresponding to the capacitance signal 
from a preset correspondence between a capacitance and 
a distance, 
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wherein the data of the distance comprises data of a dis 
tance between the operator and the antenna at any 
moment in the first time period. 

9. The microcontroller according to claim 7, wherein the 
microcontroller further comprises: 

a device triggering module, configured to trigger the elec 

the sensor is configured to collect the capacitance signal 
generated by the antenna in the first operation mode 
during a first time period; and 

the microcontroller is configured to obtain the capacitance 
signal collected by the sensor, generate data of a distance 
between the operator and the antenna during the first 

tronic device to make the electronic device execute a 
target instruction corresponding to the movement trajec 
tory according to a preset correspondence between a 

time period according to the capacitance signal, analyze 
the data of the distance and obtain a movement trajectory 
of the operator formed during the first time period. 

trajectory and an instruction after the data analyzing 
module obtains the movement trajectory of the operator 
formed during the first time period. 

10. The microcontroller according to claim 7, wherein the 
microcontroller further comprises: 

14. The electronic device according to claim 13, wherein 
the microcontroller comprises: 

a signal obtaining unit, configured to obtain the capaci 
tance signal collected by the sensor; 

a data generating unit, configured to obtain the data of the 
an antenna controlling module, configured to control the 

antenna to Switch from the first operation mode to a 
second operation mode in a case that the data of the 
distance comprises data of a distance Smaller than or 
equal to a first threshold, after the data generating mod 
ule generates the data of the distance between the opera 
tor and the antenna during the first time period according 
to the capacitance signal, 

distance corresponding to the capacitance signal from a 
preset correspondence between a capacitance and a dis 
tance, wherein the data of the distance comprises data of 
a distance between the operator and the antenna at any 
moment in the first time period; and 

a data analyzing unit, configured to analyze the data of the 
distance and obtain the movement trajectory of the 
operator formed during the first time period. 

wherein transmission power of the antenna in the second 15. The electronic device according to claim 13, wherein 
operation mode is smaller than transmission power of the microcontroller is further configured to 
the antenna in the first operation mode. 

11. The microcontroller according to claim 8, wherein the 
microcontroller further comprises: 

an antenna controlling module, configured to control the 
antenna to Switch from the first operation mode to a 
second operation mode in a case that the data of the 
distance comprises data of a distance Smaller than or 
equal to a first threshold, after the data generating mod 
ule generates the data of the distance between the opera 
tor and the antenna during the first time period according 
to the capacitance signal, 

wherein transmission power of the antenna in the second 
operation mode is Smaller than transmission power of 
the antenna in the first operation mode. 

12. The microcontroller according to claim 9, wherein the 
microcontroller further comprises: 

an antenna controlling module, configured to control the 
antenna to Switch from the first operation mode to a 
second operation mode in a case that the data of the 
distance comprises data of a distance Smaller than or 
equal to a first threshold, after the data generating mod 
ule generates the data of the distance between the opera 
tor and the antenna during the first time period according 
to the capacitance signal, 

wherein transmission power of the antenna in the second 
operation mode is Smaller than transmission power of 
the antenna in the first operation mode. 

13. An electronic device, wherein the electronic device 
comprises an antenna, a sensor and a microcontroller, the 
sensor is arranged on an upper region of a display screen of 
the electronic device or on a hinge region of the electronic 
device, wherein 

the antenna is configured to generate a capacitance signal if 
an operator is in a search range of the antenna in a case 
that the antenna is in a first operation mode; k . . . . 

trigger the electronic device to make the electronic device 
execute a target instruction corresponding to the move 
ment trajectory according to a preset correspondence 
between a trajectory and an instruction after obtaining 
the movement trajectory of the operator formed during 
the first time period. 

16. The electronic device according to claim 13, wherein 
the microcontroller is further configured to 

control the antenna to switch from the first operation mode 
to a second operation mode in a case that the data of the 
distance comprises data of a distance Smaller than or 
equal to a first threshold, whereintransmission power of 
the antenna in the second operation mode is Smaller than 
transmission power of the antenna in the first operation 
mode. 

17. The electronic device according to claim 14, wherein 
the microcontroller is further configured to 

control the antenna to switch from the first operation mode 
to a second operation mode in a case that the data of the 
distance comprises data of a distance Smaller than or 
equal to a first threshold, whereintransmission power of 
the antenna in the second operation mode is Smaller than 
transmission power of the antenna in the first operation 
mode. 

18. The electronic device according to claim 15, wherein 
the microcontroller is further configured to 

control the antenna to switch from the first operation mode 
to a second operation mode in a case that the data of the 
distance comprises data of a distance Smaller than or 
equal to a first threshold, whereintransmission power of 
the antenna in the second operation mode is Smaller than 
transmission power of the antenna in the first operation 
mode. 


