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FAN AND METHOD AND DEVICE FOR
CONTROLLING THE FAN

CROSS-REFERENCE TO RELATED

APPLICATION
[0001] The present application is based on and claims
priority to Chinese Patent Application Serial No.

201710116985.8, filed on Mar. 1, 2017, the entire contents
of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of fan
technology, and more particularly to a fan and a method and
device for controlling the fan.

BACKGROUND

[0003] At present, a fan used in a user’s daily life gener-
ally has a fan structure that enables a fan base and a support
rod part to be fixed, and blows air for the user through back
and forth motion of a fan head part. However, such fan
structure and manner for air blowing result in a limited range
of air blowing, affecting the user’s comfort.

SUMMARY

[0004] This Summary is provided to introduce a selection
of aspects of the present disclosure in a simplified form that
are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential
features of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.
[0005] Aspects of the disclosure provide a method for
controlling a fan that includes a swingable support rod
provided between a fan base and a fan head. The method
includes controlling, via a support rod control device, a
swinging motion of the swingable support rod, wherein the
support rod control device is provided between the swing-
able support rod and the fan base; determining, when the
swingable support rod is swinging, a current swing angle of
the swingable support rod; determining a current distance
between the fan and a user; determining, based on the
current distance and the current swing angle, an axial
rotation angle of the fan head; and rotating the fan head
based on the axial rotation angle to direct air at the user.
[0006] According to an aspect, the support rod control
device includes a motor that is mounted on the fan base. In
an example, the motor includes a first gear, and a bottom of
the swingable support rod includes a second gear, the second
gear being engaged with the first gear. The motor is con-
figured to drive the second gear by rotating the first gear to
swing the swingable support rod. In an example, a rotation
direction of the motor is opposite to a swing direction of the
swingable support rod, and a rotation direction of the axial
rotation angle is opposite to the swing direction of the
swingable support rod.

[0007] According to an aspect, when determining the
current swing angle of the swingable support rod, the
method includes determining a rotation angle of the motor;
and associating the rotation angle of the motor with the
current swing angle.

[0008] According to another aspect, when determining the
axial rotation angle of the fan head, the method includes
determining, based on the current swing angle and a length
of the swingable support rod, a swing distance of the
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swingable support rod in a horizontal direction; and deter-
mining, based on the swing distance and the current dis-
tance, the axial rotation angle.

[0009] In an example the swingable support rod includes
a set of sensors including at least one of an infrared ranging
sensor, a position sensor, and an infrared image sensor. In an
aspect, when determining the current distance between the
fan and the user, the method determining a first location
where the user is located currently based on the set of
sensors; determining a second location where the fan head is
located currently; and determining the current distance
based on the first location and the second location.

[0010] In an example, the current distance includes a
straight-line distance between the fan head and the user. In
another example, the current distance includes a vertical-line
distance between a longitudinal plane in which the swing-
able support rod is located and the user.

[0011] According to an aspect, when rotating the fan head,
the method includes determining a rotated angle of the fan
head; and rotating the fan head based on the axial rotation
angle and the rotated angle to direct air at the user, wherein
the rotated angle is an axial rotation angle of the fan head
that is most recently determined.

[0012] Aspects of the disclosure also provide a device for
controlling a fan that includes a swingable support rod
provided between a fan base and a fan head, and a support
rod control device provided between the swingable support
rod and the fan base. The device includes a processor and a
memory for storing instructions executable by the processor.
The processor is configured to control, via the support rod
control device, a swinging motion of the swingable support
rod; determine, when the swingable support rod is swinging,
a current swing angle of the swingable support rod; deter-
mine a current distance between the fan and a user; deter-
mine, based on the current distance and the current swing
angle, an axial rotation angle of the fan head; and rotate the
fan head based on the axial rotation angle to direct air at the
user.

[0013] Aspects of the disclosure also provide a fan that
includes a fan base; a fan head; a swingable support rod
provided between the fan base and the fan head; a support
rod control device provided between the swingable support
rod and the fan base, and configured to control a swinging
motion of the swingable support rod, and determine, when
the swingable support rod is swinging, a current swing angle
of the swingable support rod; a distance acquisition device
that determines a current distance between the fan and a
user; a calculation device that determines, based on the
current distance and the current swing angle, an axial
rotation angle of the fan head; and a head control device that
rotates the fan head based on the axial rotation angle to
direct air at the user.

[0014] It is to be understood that both the foregoing
general description and the following detailed description
are illustrative and explanatory only and are not restrictive
of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
aspects consistent with the disclosure and, together with the
description, serve to explain the principles of the present
disclosure.
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[0016] FIG. 1 is a flow diagram of a method for control-
ling a fan in accordance with an exemplary aspect of the
present disclosure.

[0017] FIG. 2 is a flow diagram of another method for
controlling a fan in accordance with an exemplary aspect of
the present disclosure.

[0018] FIG. 3 is a flow diagram of yet another method for
controlling a fan in accordance with an exemplary aspect of
the present disclosure.

[0019] FIG. 4 is a flow diagram of a further method for
controlling a fan in accordance with an exemplary aspect of
the present disclosure.

[0020] FIG. 5 is a block diagram of a device for control-
ling a fan in accordance with an exemplary aspect of the
present disclosure.

[0021] FIG. 6 is a block diagram of another device for
controlling a fan in accordance with an exemplary aspect of
the present disclosure.

[0022] FIG. 7 is a block diagram of yet another device for
controlling a fan in accordance with an exemplary aspect of
the present disclosure.

[0023] FIG. 8 is a block diagram of a further device for
controlling a fan in accordance with an exemplary aspect of
the present disclosure.

[0024] FIG. 9 is a block diagram a fan in accordance with
an exemplary aspect of the present disclosure.

[0025] FIG. 10A is a schematic view of a three-dimen-
sional structure of a fan with its fan base being covered by
an upper cover in accordance with an exemplary aspect of
the present disclosure.

[0026] FIG. 10B is a schematic view of a three-dimen-
sional structure of a fan with its fan base being covered by
an upper cover in accordance with an exemplary aspect of
the present disclosure.

[0027] FIG. 11A is a schematic view of a three-dimen-
sional structure of a fan with its fan base being not covered
by an upper cover in accordance with an exemplary aspect
of the present disclosure.

[0028] FIG. 11B is a schematic view of a three-dimen-
sional structure of a fan with its fan base being not covered
by an upper cover in accordance with an exemplary aspect
of the present disclosure.

[0029] FIG. 12A is a diagram illustrating calculation of a
swing distance of a swingable support rod in a horizontal
direction with reference to a longitudinal plane in which the
swingable support rod is located during swinging in accor-
dance with an exemplary aspect of the present disclosure.

[0030] FIG. 12B is a diagram illustrating calculation of an
axial rotation angle with reference to a horizontal plane
perpendicular to the swingable support rod in accordance
with an exemplary aspect of the present disclosure.

[0031] FIG. 13 is a block diagram of a device for control-
ling a fan in accordance with an exemplary aspect of the
present disclosure.

[0032] The specific aspects of the present disclosure,
which have been illustrated by the accompanying drawings
described above, will be described in detail below. These
accompanying drawings and description are not intended to
limit the scope of the present disclosure in any manner, but
to explain the concept of the present disclosure to those
skilled in the art via referencing specific aspects.

Sep. 6, 2018

DETAILED DESCRIPTION

[0033] Reference will now be made in detail to exemplary
aspects, examples of which are illustrated in the accompa-
nying drawings. The following description refers to the
accompanying drawings in which the same numbers in
different drawings represent the same or similar elements
unless otherwise represented. The implementations set forth
in the following description of illustrative aspects do not
represent all implementations consistent with the disclosure.
Instead, they are merely examples of apparatuses and meth-
ods consistent with aspects related to the disclosure as
recited in the appended claims.

[0034] At present, a fan used in a user’s daily life gener-
ally has a fan structure that enables a fan base and a support
rod part to be fixed, and blows air for the user through left
and right shaking of a fan head part. However, such fan
structure and manner for air blowing result in a limited range
of air blowing, affecting the user’s comfortable experiences.
[0035] The aspects of the present disclosure provide a
method for controlling a fan. The method is applicable in a
fan control program, system or device, and the method may
be performed by a fan or a control device associated with a
fan (such as mobile phone, etc.).

[0036] FIG. 1 is a flow diagram of a method for control-
ling a fan in accordance with an exemplary aspect.

[0037] As shown in FIG. 1, in the present disclosure, a fan
has a swingable support rod provided between a fan base and
a fan head, and a support rod control device provided
between the swingable support rod and the fan base. The
support rod control device controls swinging of the swing-
able support rod, and during swinging of the swingable
support rod, the fan head connected with the swingable
support rod swings following swinging of the swingable
support rod.

[0038] By setting the swingable support rod between the
fan base and the fan head, it is able to increase air blowing
range by swinging of the support rod and thereby user’s
comfortable experiences can be improved.

[0039] The method includes steps S101 to S104.

[0040] In step S101, when the swingable support rod is
swinging, a current swing angle of the swingable support rod
is acquired.

[0041] The swingable support rod can swing left and right,
and its specific swing amplitude depends on power provided
by the support rod control device and user’s settings.
[0042] The current swing angle is an angle, when the
swingable support rod swings from the most recently deter-
mined history swing position until current time, between a
straight line where the current swing position of the swing-
able support rod is in and a longitudinal line where the
swingable support rod is in when it is in a longitudinal state,
shown as the first angle in FIG. 12A.

[0043] It should be noted that the aspects of the present
disclosure considers a state in which the swingable support
rod is in a longitudinal state as an initial state of the
swingable support rod, and when the swingable support rod
is in the initial state, the current swing angle is zero. Further,
in the aspects of the present disclosure, it is assumed that
when the swingable support rod is in its initial state (i.e., in
a longitudinal state), the fan head is also in its initial state
where the angle between its located plane and the horizontal
direction is zero, that is, the fan head is facing right forward.
Furthermore, when the swingable support rod is returned to
the longitudinal state after swinging, it is considered that the
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swingable support rod moves back to its initial state again,
and likewise, the fan head is again returned to its initial
status.

[0044] In addition, in the aspects of the present disclosure,
it is assumed that when the swingable support rod is in its
first initial state, a user is located in front of the fan head and
the fan head is capable of blowing air to the user.

[0045] Further, since the swinging of the swingable sup-
port rod and turning round of the fan head are all imple-
mented by the fan itself, the present disclosure, when
referring to left/right hereinafter, intends to indicate it is seen
from the fan. It should be understood by those skilled in the
art that the left/right seen from the fan is just opposite to that
seen from the user.

[0046] In addition, in aspects of the present disclosure,
FIGS. 12A and 12B is used to illustrate, by an example
where the swingable support rod swings from its initial state
(the most recently determined history swing angle is zero)
by the current swing angle rightward (seen from the fan, but
the swing direction of the swingable support rod is leftward
if seen from the user) to a certain position, calculation of a
swing distance of the swingable support rod in the horizontal
direction and an axial rotation angle that is required to be
reached in order to assist understanding of those skilled in
the art, does not indicate the swingable support rod always
swings in this way. For example, the swingable support rod
may swing from a history swing angle by a predetermined
angle to reach a current swing angle, and in this situation, it
should be understood by those skilled in the art that the
current swing angle, the swing distance of the swingable
support rod in the horizontal direction and the axial rotation
angle that is required to be reached can still be calculated
according to that shown in FIG. 12A and FIG. 12B.
[0047] In step S102, a current distance between the fan
and a user who needs air blowing is determined.

[0048] The current distance can be obtained by various
sensors such as an infrared ranging sensor, and the two end
points of the current distance are the user and the fan head,
such as the center point of the user and the fan head. The
current distance may include a straight-line distance
between the fan head and the user (the hypotenuse as shown
in FIG. 12B), or, the current distance may include a vertical-
line distance between a longitudinal plane in which the
swingable support rod is located and the user (the Distance
1 as shown in FIG. 12B).

[0049] In step S103, according to the current distance and
the current swing angle, an axial rotation angle of the fan
head that is currently required to be reached is determined.
The axial rotation angle that is currently required to be
reached is an axial rotation angle required for blowing air for
the user with the fan head facing the user (i.e., the user is
located in right front of the fan head).

[0050] The axial rotation angle is determined with respect
to the horizontal direction, and is an angle of the fan head
after rotation with respect to a state where the swingable
support rod reaches a desired axial rotation, that is, an angle
between a plane where the fan head, after its rotation, is in
and the horizontal direction required for attaining a desired
swinging (as shown in FIGS. 12A and 12B, it is assumed
that the swingable support rod swings from its initial state to
the right (seen from the fan) so that the fan head reaches the
position 2 from the position 1, and in this situation, in order
to enable the fan to always blow air directly to the user, the
fan head should rotate leftward by a second angle, which is
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an angle between a plane in which the fan head is in when
at the position 2 and the horizontal direction required for
attaining a desired swinging). In addition, the axial rotation
angle can be attained by a motor that controls rotation of the
fan head.

[0051] In step S104, the fan head is controlled to rotate
according to the axial rotation angle to blow air for the user.
[0052] By acquiring, when the swingable support rod is
swinging, the current swing angle of the swingable support
rod, determining the current distance between the fan and a
user who needs air blowing, determining, according to the
current distance and the current swing angle, an axial
rotation angle of the fan head that is currently required to be
reached, it is able to not only increase air blowing range
through swinging of the swingable support rod, but also
ensure that the fan head always aims at the user to blow air
during swinging of the swingable support rod as much as
possible by controlling the fan head to make rotation axially,
and thereby user’s comfortable experiences can be
improved.

[0053] The above-described steps S101 to S104 may be
performed at predetermined time intervals, or the steps S101
to S104 may be performed in real time in order to enable the
fan head to always aim at the user as much as possible during
swinging of the swingable support rod.

[0054] In one aspect, the support rod control device may
include: a motor having a first gear, wherein the motor is
mounted on the fan base, and wherein the swingable support
rod has a second gear on its bottom, the second gear being
engaged with the first gear. The motor is operable to: drive,
upon rotation, the second gear by the first gear to rotate so
that the swingable support rod swings, wherein rotation
direction of the motor is opposite to swing direction of the
swingable support rod, and rotation direction of the axial
rotation angle is opposite to the swing direction of the
swingable support rod.

[0055] As shown in FIGS. 11A and 11B, the support rod
control device includes a motor mounted on the fan base and
having a first gear and a second gear engaged with the first
gear. Thus, when the motor rotates, it will drive rotation of
the second gear such that the swingable support rod swings
to the left or the right. Further, as shown in FIGS. 11A and
11B, when the motor rotates to the left (i.e. rotates clock-
wise, that is seen from the fan), the second gear follows to
rotate to the left such that the swingable support rod swings
to the right. Thus, rotation direction of the motor is opposite
to swing direction of the swingable support rod. When the
swingable support rod swings to the right, it indicates that
the swingable support rod moves to the right (seen from the
fan) away from the user and thus the user is located in the
left front of the fan head. In order to aim at the user to blow
air as much as possible, the fan head should be turned left
(as shown in FIG. 12B, seen from the fan). Thus, rotation
direction of the axial rotation angle is also opposite to the
swing direction of the swingable support rod.

[0056] In one aspect, the step S101 shown in FIG. 1, i.e.,
the acquiring the current swing angle of the swingable
support rod, may include: acquiring a rotation angle of the
motor; and determining the rotation angle of the motor as the
current swing angle.

[0057] Since the rotation angle of the motor is the rotation
angle of the first gear, the first gear is engaged with the
second gear such that the first gear has the same rotation
angle as the second gear, and the second gear is also integral
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with the swingable support rod such that the rotation angle
of the second gear is equal to the swing angle the swingable
support rod, so the swing angle of the swingable support rod
may be considered as the rotation angle of the motor.
[0058] The motor may be a stepping motor, so that the
rotation angle of the stepping motor can be determined
based on the number of rotation steps of the stepping motor
and the angles corresponding to respective steps.

[0059] FIG. 2 is a flow diagram of another method for
controlling a fan in accordance with an exemplary aspect.
[0060] As shown in FIG. 2, in one aspect, the step S103
shown in FIG. 1, that is, the determining, according to the
current distance and the current swing angle, an axial
rotation angle of the fan head that is currently required to be
reached may include steps Al and A2.

[0061] In step Al, according to the current swing angle (as
indicated by the first angle in FIG. 12A) and length of the
swingable support rod (as indicated by the length b in FIG.
12A), a swing distance of the swingable support rod in a
horizontal direction (as indicated by the length a in FIG.
12A) is determined.

[0062] The swing distance of the swingable support rod in
the horizontal direction is a projection distance in the
horizontal direction of a straight-line distance between the
current position of the fan head (i.e., the second position) in
the case that the swingable support rod swings from a most
recently determined history swing angle until current time to
reach the current swing angle and the initial position of the
fan head when the swingable support rod is in the longitu-
dinal state.

[0063] In step A2, according to the swing distance and the
current distance, the axial rotation angle is determined.
[0064] In the determining the axial rotation angle that is
required to be reached of the fan head, as shown in FIG.
12A, it is possible to establish, in a longitudinal plane where
the swingable support rod is in (i.e., the plane after the
swingable support rod swings back and forth (e.g., to the left
and to the right) from its initial state), a triangle with the
longitudinal straight line where the swingable support rod is
located in when it is in the initial state, the straight line
where the swingable support rod is located in when it swings
and reaches to the current swing angle, and three points on
the straight lines, i.e. the position 1 where the fan head is at
when the swingable support rod is in the initial state (i.e. the
initial position of the fan head), the position 2 where the fan
head is at after swinging of the swingable support rod (i.e.
the second position of the fan head currently) and the bottom
of the swingable support rod (the bottom of the swingable
support rod may be the bottom of the second gear mounted
on the swingable support rod), and to establish, within the
triangle, a right-angle triangle, and thus determines the
swing distance a of the swingable support rod in the hori-
zontal direction according to the Pythagorean theorem, and
then determine, according to the swing distance a and the
current distance (the vertical distance 1 or the hypotenuse
thereof), the swing angle of the fan head that is required to
be reached in the horizontal direction (i.e. the desired axial
rotation angle, shown by the second angle in FIG. 12B).
[0065] The right-angled triangle shown in FIG. 12B is
established according to a swing distance a in the horizontal
direction after the swingable support rod swings from its
initial state to reach the current swing angle, projection
points (i.e. the position I' and the position 2') of the position
1 and the position 2 where the center of the fan head is
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located respectively on the ground and the position where
the user is located. Further, the plane of the right-angled
triangle is perpendicular to a horizontal plane of the swing-
able support rod. The swing distance a is used as one
right-angle side of the right-angle triangle, with its two ends
being the position 1' and the position 2', respectively.
[0066] FIG. 3 is a flow diagram of yet another method for
controlling a fan in accordance with an exemplary aspect.
[0067] As shown in FIG. 3, in one aspect, the swingable
support rod is provided with at least one of the following
sensors: an infrared ranging sensor, a position sensor, an
infrared image sensor.

[0068] The step S102 shown in FIG. 1, i.e., the determin-
ing the current distance between the fan and the user who
needs air blowing may include steps B1 through B3.
[0069] In step B1, a first position where the user is located
currently is determined based on at least one of the sensors
(as indicated by the user position in FIG. 12B).

[0070] In the case where the first position of the user is
detected by an infrared ranging sensor or an infrared image
sensor, it can be determined by transmission of infrared rays.
[0071] In step B2, a second position wherein the fan head
is located currently is determined.

[0072] The second position of the fan head may be a
position where the fan head is located currently in the space.
The current position of the fan head may be detected by the
fan itself, or obtained through detection by another device
associated with the fan of the current position of the fan head
and transmission of the same to the fan (for example, the
current position of the fan head may be detected by using
infrared rays).

[0073] The position 1 and the position 2 in FIG. 12A
respectively indicate positions of the fan head is in the space
when the swingable support rod is in its initial state and the
swingable support rod swings from the initial state to reach
the current swing angle. The position 1' and the position 2'
in FIG. 12B respectively indicate projection positions of the
positions of the fan head is in the space when the swingable
support rod is in its initial state and the swingable support
rod swings from the initial state to reach the current swing
angle on the ground. The projection position of the position
1 is the position 1', and the projection position of the position
2 is the position 2'.

[0074] In step B3, the current distance is determined
according to the first location and the second location. In
calculation of the current distance, the first position can be
used as the starting point of the distance.

[0075] According to the first location of the user and the
second position of the fan, the current distance between the
two positions can be accurately calculated. The current
distance may be a vertical distance or straight-line distance
between the user and the fan head. As shown in FIG. 12B,
when the fan head is currently at position 2 (i.e., the second
position is at the position 2), the current distance may be the
vertical distance 1 or hypotenuse corresponding to the e
vertical distance 1.

[0076] In one aspect, the current distance may include a
straight-line distance between the fan head and the user, or
the current distance may include a vertical distance between
a longitudinal plane in which the swingable support rod is
located and the user.

[0077] The current distance may be a vertical distance
between a longitudinal plane in which the swingable support
rod is located and the user or a straight-line distance between
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the fan head and the use (i.e. the straight-line distance
between the center of the fan head and the use). As shown
in FIG. 12B, when the fan head is at the position 2, the
current distance may be the vertical distance 1 or the
hypotenuse corresponding to the vertical distance 1.
[0078] FIG. 4 is a flow diagram of a further method for
controlling a fan in accordance with an exemplary aspect.
[0079] As shown in FIG. 4, in one aspect, the step S104
shown in FIG. 1, i.e., the controlling the fan head to rotate
according to the axial rotation angle to blow air for the user,
may include steps C1 to C2.

[0080] In step C1, a rotated angle of the fan head is
determined.
[0081] The rotated angle of the fan head is the (axial)

rotation angle of the fan head most recently determined. In
the case that the present aspect (i.e. the step S101 to step
S104) is performed at predetermined time intervals, the
rotated angle of the fan head is the (axial) rotation angle of
the fan head determined at the most recent time interval.
Similarly, the history swing angle most recently determined
is the swing angle of the swingable support rod determined
at the most recent time interval relative to its initial state.
[0082] In the case that the present aspect is performed in
real time, the rotated angle is the (axial) rotation angle of the
fan head determined at last time. Similarly, the history swing
angle most recently determined is the swing angle of the
swing support rod determined at last time relative to its
initial state.

[0083] In step C2, the fan head is controlled to rotate
according to the axial rotation angle that is currently
required to be reached and the rotated angle to blow air for
the user. The rotated angle is an axial rotation angle of the
fan head that is most recently determined.

[0084] The swingable support rod continues to swing, so
it is not necessarily in its initial state (that is, the rotated
angle is not necessarily zero) when axial rotation angle of
the fan head is most recently determined. Further, the
rotation angle of the fan head varies as change in the current
swing angle of the swingable support rod. Thus, the fan head
has been rotated by a certain angle when its axial rotation
angle is most recently determined. Therefore, in order to
control the fan head to rotate according to its axial rotation
angle, it is possible to control the fan head to rotate accord-
ing to an axial rotation angle which is required to be reached
currently and an axial rotation angle that has been reached
(i.e. the rotated angle), by which it is able to adjust rotation
angle of the fan head in real time during swinging of the
swingable support rod so as to increase air blowing range as
much as possible to blow air for the user directly.

[0085] In particular, during leftward and rightward swing-
ing of the swingable support rod, a desired rotation angle of
the fan head relative to the horizontal direction may gradu-
ally increase (for example, when the swingable support rod
swings from its initial state to its maximum leftward/
rightward swing amplitude, the desired rotation angle of the
fan head increases gradually), gradually decrease (for
example, when the swingable support rod swings back from
its maximum leftward/rightward swing amplitude to its
initial state, the desired rotation angle of the fan head
decreases gradually), gradually decrease and then gradually
increase (for example, when the swingable support rod
swings from its maximum leftward/rightward swing ampli-
tude to its initial state and then swings from its maximum
leftward/rightward swing amplitude to its initial state, the
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desired rotation angle of the fan head decreases gradually
and then increase gradually), so the desired axial rotation
angle may be greater than or smaller than the rotated angle.
Thus, the step C2 may be performed by controlling the fan
head to rotate by a target angle, wherein the target angle is
equal to an absolute value of an angle difference between the
desired axial rotation angle and the rotated angle, and
direction of the fan head when it is rotated by the target angle
is the rotation direction of the motor in the support rod
control device (for example, if the motor in the support rod
control device rotates rightward (in clockwise), the fan head
also rotates rightward by the target angle, while if the motor
in the support rod control device rotates leftward (in coun-
terclockwise), the fan head also rotates leftward by the target
angle (see from the fan)).

[0086] In addition, since there may be a calculation delay
from acquisition of the current swing angle of the swingable
support rod to calculation of an axis rotation angle that is
currently required, for example, a delay of several millisec-
onds, the target angle can be slightly modified before the fan
head is controlled to rotate by the target angle, such that the
fan head is controlled to rotate by a modified target angle,
which enables the fan head to always rotate, during swing of
the swingable support rod, with a most suitable angle as
much as possible, in order to ensure the fan head blows air
directly to the user as much as possible while the air blowing
range can be increased so that the user have most comfort-
able experiences as much as possible. If the user does not
require the fan head to blow air directly to himself, the
modification may be ignored.

[0087] The aspects of the present disclosure also provide
a device for controlling a fan, which is corresponding to the
above-described method for controlling a fan in the present
disclosure.

[0088] FIG. 5 is a block diagram of a device for control-
ling a fan according to an exemplary aspect.

[0089] As shown in FIG. 5, the device includes an acqui-
sition module 501, a first determination module 502, a
second determination module 503, and a control module
504.

[0090] The acquisition module 501 is configured to
acquire, when a swingable support rod is swinging, a current
swing angle of the swingable support rod, wherein swinging
of'the swingable support rod is controlled by the support rod
control device provided between the swingable support rod
and the fan base.

[0091] The first determination module 502 is configured to
determine a current distance between the fan and a user who
needs air blowing.

[0092] The second determination module 503 is config-
ured to determine, according to the current distance and the
current swing angle, an axial rotation angle of the fan head
that is currently required to be reached.

[0093] The control module 504 is configured to control the
fan head to rotate according to the axial rotation angle to
blow air for the user.

[0094] By acquiring by the acquisition module 501, when
a swingable support rod is swinging, the current swing angle
of the swingable support rod, determining by the first
determination module 502 the current distance between the
fan and a user who needs air blowing, determining by the
second determination module 503, according to the current
distance and the current swing angle, an axial rotation angle
of the fan head that is currently required to be reached, it is
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able to not only increase air blowing range, but also ensure
that the fan head always aims at the user to blow air (i.e. the
fan head blows air directly to the user) during swinging of
the swingable support rod as much as possible by the control
module 504 controlling the fan head to make rotation
axially, and thereby user’s comfortable experiences can be
improved.

[0095] In one aspect, the support rod control device may
include: a motor having a first gear, wherein the motor is
mounted on the fan base, and wherein the swingable support
rod has a second gear on its bottom, the second gear being
engaged with the first gear. The motor is operable to: drive,
upon rotation, the second gear by the first gear to rotate so
that the swingable support rod swings, wherein rotation
direction of the motor is opposite to swing direction of the
swingable support rod, and rotation direction of the axial
rotation angle is opposite to the swing direction of the
swingable support rod.

[0096] As shown in FIGS. 11A and 11B, the support rod
control device includes a motor mounted on the fan base and
having a first gear and a second gear engaged with the first
gear. Thus, when the motor rotates, it will drive rotation of
the second gear such that the swingable support rod swing
to the left or the right. Further, as shown in FIGS. 11A and
11B, when the motor rotates to the left (i.e. rotates clock-
wise, that is seen from the fan), the second gear follows to
rotate to the left such that the swingable support rod swings
to the right. Thus, rotation direction of the motor is opposite
to swing direction of the swingable support rod. When the
swingable support rod swings to the right, it indicates that
the swingable support rod moves to the right (seen from the
fan) to derivate from the user and thus the user is located in
the left front of the fan head. In order to aim at the user to
blow air as much as possible, the fan head should be turned
left (as shown in FIG. 12B, seen from the fan). Thus, rotation
direction of the axial rotation angle is also opposite to the
swing direction of the swingable support rod.

[0097] In one aspect, the acquisition module 501 may
include: an acquisition sub-module configured to acquire a
rotation angle of the motor; and a first determination sub-
module configured to determine the rotation angle of the
motor as the current swing angle.

[0098] Since the rotation angle of the motor is the rotation
angle of the first gear, the first gear is engaged with the
second gear such that the first gear has the same rotation
angle as the second gear, and the second gear is also integral
with the swingable support rod such that the rotation angle
of the second gear is equal to the swing angle the swingable
support rod, so the swing angle of the swingable support rod
may be considered as the rotation angle of the motor.
[0099] The motor may be a stepping motor, so that the
rotation angle of the stepping motor can be determined
based on the number of rotation steps of the stepping motor
and the angles corresponding to respective steps.

[0100] FIG. 6 is a block diagram of another device for
controlling a fan in accordance with an exemplary aspect.
[0101] As shown in FIG. 6, in one aspect, the second
determination module 503 may include a second determi-
nation sub-module 5031 and a third determination sub-
module 5032.

[0102] The second determination sub-module 5031 is con-
figured to determine a swing distance of the swingable
support rod in a horizontal direction (as indicated by the
length a in FIG. 12A) according to the current swing angle
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(as indicated by the first angle in FIG. 12A) and length of the
swingable support rod (as indicated by the length b in FIG.
12A).

[0103] The third determination sub-module 5032 is con-
figured to determine the axial rotation angle according to the
swing distance and the current distance.

[0104] When the second determination sub-module 5031
determines the axial rotation angle of the fan head, as shown
in FIG. 12A, it is possible for the second determination
sub-module 5031 to establish, in a longitudinal plane where
the swingable support rod is in, a triangle with the longitu-
dinal straight line where the swingable support rod is located
in when it is in the initial state, the straight line where the
swingable support rod is located in when it swings and
reaches to the current swing angle, and three points on the
straight lines, i.e. the position 1 where the fan head is at
when the swingable support rod is in the initial state (i.e. the
initial position of the fan head), the position 2 where the fan
head is at after swinging of the swingable support rod (i.e.
the second position of the fan head currently) and the bottom
of the swingable support rod, and to establish, within the
triangle, a right-angle triangle, and thus determines the
swing distance a of the swingable support rod in the hori-
zontal direction according to the Pythagorean theorem, and
then the third determination sub-module 5032 determines,
according to the swing distance a and the current distance
(the vertical distance 1 or the hypotenuse thereof), the swing
angle of the fan head that is required to be reached in the
horizontal direction (i.e. the desired axial rotation angle,
shown by the second angle in FIG. 12B). The right-angled
triangle shown in FIG. 12B is established according to a
swing distance a in the horizontal direction after the swing-
able support rod swings from its initial state to reach the
current swing angle, projection points (i.e. the position 1'
and the position 2') of the position 1 and the position 2 where
the center of the fan head is located respectively on the
ground and the position where the user is located. Further,
the plane of the right-angled triangle is perpendicular to a
horizontal plane of the swingable support rod. The swing
distance a is used as one right-angle side of the right-angle
triangle, with its two ends being the position 1' and the
position 2', respectively.

[0105] FIG. 7 is a block diagram of yet another device for
controlling a fan in accordance with an exemplary aspect.
[0106] As shown in FIG. 7, in one aspect, the swingable
support bar may be provided with at least one of the
following sensors: an infrared ranging sensor, a position
sensor, an infrared image sensor.

[0107] The first determining module 502 may include a
fourth determining sub-module 5021, a fifth determining
sub-module 5022, and a sixth determining sub-module
5023.

[0108] The fourth determining sub-module 5021 is con-
figured to determine a first current location of the user based
on at least one of the sensors.

[0109] The fifth determining sub-module 5022 is config-
ured to determine a second current location of the fan head.
[0110] The sixth determining sub-module 5023 is config-
ured to determine the current distance according to the first
location and the second location.

[0111] The sixth determining sub-module 5023 accurately
calculate, according to the first location of the user deter-
mined by the fourth determination sub-module 5021 and the
second position of the fan determined by the fifth determi-
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nation sub-module 5022, the current distance between the
two positions. The current distance may be a straight-line
distance between the user and the fan head, or a vertical
distance between a longitudinal plane in which the swing-
able support rod is located and the user. As shown in FIG.
12B, when the fan head is currently at position 2, the current
distance may be the vertical distance 1 or hypotenuse
corresponding to the e vertical distance 1.

[0112] In one aspect, the current distance may include a
straight-line distance between the fan head and the user, or
the current distance may include a vertical distance between
a longitudinal plane in which the swingable support rod is
located and the user.

[0113] FIG. 8 is a flow diagram of a further device for
controlling a fan in accordance with an exemplary aspect.
[0114] As shown in FIG. 8, in one aspect, the control
module 504 may include a seventh determining sub-module
5041 and a control sub-module 5042.

[0115] The seventh determining sub-module 5041 is con-
figured to determine a rotated angle of the fan head.
[0116] The control sub-module 5042 is configured to
control the fan head to rotate according to the axial rotation
angle that is currently required to be reached and the rotated
angle to blow air for the user. The rotated angle is an axial
rotation angle of the fan head that is most recently deter-
mined.

[0117] The swingable support rod continues to swing, so
it is not necessarily in its initial state (that is, the rotated
angle is not necessarily zero) when axial rotation angle of
the fan head is most recently determined. Further, the
rotation angle of the fan head varies as change in the current
swing angle of the swingable support rod. Thus, the fan head
has been rotated by a certain angle when its axial rotation
angle is most recently determined. Therefore, in order for the
control module 504 control the fan head to rotate according
to its axial rotation angle, it is possible to control by the
control sub-module 5042 the fan head to rotate according to
an axial rotation angle which is required to be reached
currently and an axial rotation angle that has been reached
(i.e. the rotated angle) recorded by the seventh determination
sub-module 5041, by which it is able to adjust rotation angle
of'the fan head in real time during swinging of the swingable
support rod so as to increase air blowing range as much as
possible to blow air for the user directly.

[0118] In particular, during leftward and rightward swing-
ing of the swingable support rod, a desired rotation angle of
the fan head relative to the horizontal direction may gradu-
ally increase (for example, when the swingable support rod
swings from its initial state to its maximum leftward/
rightward swing amplitude, the desired rotation angle of the
fan head increases gradually), gradually decrease (for
example, when the swingable support rod swings back from
its maximum leftward/rightward swing amplitude to its
initial state, the desired rotation angle of the fan head
decreases gradually), gradually decrease and then gradually
increase (for example, when the swingable support rod
swings from its maximum leftward/rightward swing ampli-
tude to its initial state and then swings from its maximum
leftward/rightward swing amplitude to its initial state, the
desired rotation angle of the fan head decreases gradually
and then increase gradually), so the desired axial rotation
angle may be greater than or smaller than the rotated angle.
Thus, the control sub-module 5042 may be configured to
control the fan head to rotate by a target angle, wherein the
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target angle is equal to an absolute value of an angle
difference between the desired axial rotation angle and the
rotated angle, and direction of the fan head when it is rotated
by the target angle is the rotation direction of the motor in
the support rod control device (for example, if the motor in
the support rod control device rotates rightward (in clock-
wise), the fan head also rotates rightward by the target angle,
while if the motor in the support rod control device rotates
leftward (in counterclockwise), the fan head also rotates
leftward by the target angle (see from the fan)).

[0119] In addition, since there may be a calculation delay
from acquisition of the current swing angle of the swingable
support rod to calculation of an axis rotation angle that is
currently required, for example, a delay of several millisec-
onds, the target angle can be slightly modified before the fan
head is controlled to rotate by the target angle, such that the
fan head is controlled to rotate by a modified target angle,
which enables the fan head to always rotate, during swing of
the swingable support rod, with a most suitable angle as
much as possible, in order to ensure the fan head blows air
directly to the user as much as possible while the air blowing
range can be increased so that the user have most comfort-
able experiences as much as possible.

[0120] Further, FIG. 9 is a block diagram a fan in accor-
dance with an exemplary aspect; FIG. 10A is a schematic
view of a three-dimensional structure of its fan base being
covered by an upper cover in accordance with an exemplary
aspect; FIG. 10B is a schematic view of a three-dimensional
structure of a fan with its fan base being covered by an upper
cover in accordance with an exemplary aspect; FIG. 11A is
a schematic view of a three-dimensional structure of a fan
without its fan base being not covered by an upper cover in
accordance with an exemplary aspect; FIG. 11B is a sche-
matic view of a three-dimensional structure of a fan its fan
base being not covered by an upper cover in accordance with
an exemplary aspect; FIG. 12A is a diagram illustrating
calculation of a swing distance of a swingable support rod in
a horizontal direction with reference to a longitudinal plane
in which the swingable support rod is located during swing-
ing in accordance with an exemplary aspect; and FIG. 12B
is a diagram illustrating calculation of an axial rotation angle
with reference to a horizontal plane perpendicular to the
swingable support rod in accordance with an exemplary
aspect.

[0121] FIGS. 10A and 11A are three-dimensional views of
the fan seen from point of view of a bolt mounted at the
bottom of the swingable support rod, while FIG. 10B and
FIG. 11B are three-dimensional views of the fan seen from
point of view of a nut fitted with the bolt mounted at the
bottom of the swingable support rod. In FIGS. 10A and 10B,
the fan base is covered with an upper cover; but in FIGS.
11A and 11B, the fan base is not covered by an upper cover.
In addition, the bolt and nut mounted at the bottom of the
swingable support rod are used to secure the second gear on
the swingable support rod.

[0122] The present disclosure will now be described in
details with reference to FIGS. 9 to 12B.

[0123] As shown in FIGS. 9 to 12B, there is also provided
a fan according to a third aspect of aspects of the present
disclosure. The fan includes: a fan base 901; a fan head 903;
a swingable support rod 902 provided between the fan base
901 and the fan head 903. By setting the swingable support
rod 902 between the fan base and the fan head 903, it is able
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to increase air blowing range by swinging of the support rod

and thereby user’s comfortable experiences can be
improved.
[0124] The fan also includes: a support rod control device

904 provided between the swingable support rod 902 and the
fan base 901, and configured to control swing of the swing-
able support rod 902. The support rod control device 904
acquires, when the swingable support rod 902 is swinging,
a current swing angle of the swingable support rod 902.
[0125] The current swing angle is an angle between a
straight line where the current swing position of the swing-
able support rod 902 is in and a longitudinal line where the
swingable support rod 902 is in when it is in a longitudinal
state, shown as the first angle in FIG. 12A.

[0126] It should be noted that the aspects of the present
disclosure considers a state in which the swingable support
rod 902 is in a longitudinal state as an initial state of the
swingable support rod 902, and when the swingable support
rod 902 is in the initial state, the current swing angle is zero.
Further, in the aspects of the present disclosure, it is assumed
that when the swingable support rod 902 is in its initial state
(i.e., in a longitudinal state), the fan head 903 is also in its
initial state where the angle between its located plane and the
horizontal direction is zero, that is, the fan head is facing
right forward. Furthermore, when the swingable support rod
902 is returned to the longitudinal state after swinging, it is
considered that the swingable support rod 902 moves back
to its initial state again, and likewise, the fan head 903 is
again returned to its initial status.

[0127] The fan base 901 should have sufficient weight to
keep the fan in a stable state during rightward and leftward
swinging of the swingable support bar 902, but the weight
should not be too high such that it can be moved by the user
easily. Thus, the fan base 901 should have a suitable weight.
The fan base 901 has an upper cover with an opening. The
length of the opening can be set according to the maximum
leftward and rightward swing amplitudes of the swingable
support rod 902 such that it does not hinder the swingable
support rod 902 to reach the maximum leftward and right-
ward swing amplitudes.

[0128] In addition, in the aspects of the present disclosure,
it is assumed that when the swingable support rod 902 is in
its first initial state, a user is located in front of the fan head
903 and the fan head 903 is capable of blowing air to the
user.

[0129] Further, since the swinging of the swingable sup-
port rod 902 and turning round of the fan head 903 are all
implemented by the fan itself, the present disclosure, when
referring to left/right hereinafter, intends to indicate it is seen
from the fan. It should be understood by those skilled in the
art that the left/right seen from the fan is just opposite to that
seen from the user.

[0130] In addition, in aspects of the present disclosure,
FIGS. 12A and 12B is used to illustrate, by an example
where the swingable support rod 902 swings from its initial
state (the most recently determined history swing angle is
zero) by the current swing angle rightward (seen from the
fan, but the swing direction of the swingable support rod is
leftward if seen from the user) to a certain position, calcu-
lation of a swing distance of the swingable support rod 902
in the horizontal direction and an axial rotation angle that is
required to be reached in order to assist understanding of
those skilled in the art, does not indicate the swingable
support rod 902 always swings in this way.
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[0131] Further, the fan includes a distance acquisition
device 905 that determines a current distance between the
fan and a user who needs air blowing.

[0132] The current distance can be obtained by various
sensors such as an infrared ranging sensor, and the two end
points of the current distance are the user and the fan head
903, such as the center point of the user and the fan head.
The current distance may include a straight-line distance
between the fan head and the user (the hypotenuse as shown
in FIG. 12B), or, the current distance may include a vertical-
line distance between a longitudinal plane in which the
swingable support rod is located and the user (the Distance
1 as shown in FIG. 12B).

[0133] Further, the fan includes a calculation device 906
that determines, according to the current distance and the
current swing angle, an axial rotation angle of the fan head
903 that is currently required to be reached.

[0134] The axial rotation angle is an angle of the fan head
903, after swinging, relative to a desired axial rotation of the
swingable support rod in the horizontal direction, that is, an
angle between a plane where the fan head 903 is in during
swinging and the desired axial rotation (As shown in FIGS.
12A and 12B, it is assumed that the swingable support rod
902 swings from its initial state to the right (seen from the
fan) so that the fan head 903 reaches the position 2 from the
position 1. In this situation, in order to enable the fan to
always blow air to the user, the fan head 903 should swing
leftward by a second angle, which is an angle between a
plane in which the fan head is at the position 2 and a desired
swing in the horizontal direction). In addition, the axial
rotation angle can be attained by a motor that controls the
swinging of the fan head.

[0135] Further, the fan includes a head control device 907
that controls the fan head 903 to rotate according to the axial
rotation angle to blow air for the user.

[0136] By acquiring, when a swingable support rod 902 is
swinging, the current swing angle of the swingable support
rod 902, determining the current distance between the fan
and a user who needs air blowing, determining, according to
the current distance and the current swing angle, an axial
rotation angle of the fan head 903 that is currently required
to be reached, it is able to not only increase air blowing
range by through swinging of the swingable support rod 902,
but also ensure that the fan head 903 always aims at the user
to blow air during swinging of the swingable support rod
902 as much as possible by controlling the fan head 903 to
make rotation axially, and thereby user’s comfortable expe-
riences can be improved.

[0137] In one aspect, the support rod control device 904
may include: a motor having a first gear, wherein the motor
is mounted on the fan base 901, and wherein the swingable
support rod 902 has a second gear on its bottom, the second
gear being engaged with the first gear. The motor is operable
to: drive, upon rotation, the second gear by the first gear to
rotate so that the swingable support rod 902 swings, wherein
rotation direction of the motor is opposite to swing direction
of the swingable support rod 902, and rotation direction of
the axial rotation angle is opposite to the swing direction of
the swingable support rod 902.

[0138] As shown in FIGS. 11A and 11B, the support rod
control device 904 includes a motor mounted on the fan base
901 and having a first gear and a second gear engaged with
the first gear. Thus, when the motor rotates, it will drive
rotation of the second gear such that the swingable support
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rod 902 swings to the left or the right. Further, as shown in
FIGS. 11A and 11B, when the motor rotates to the left (i.e.
rotates clockwise, that is seen from the fan), the second gear
follows to rotate to the left such that the swingable support
rod 902 swings to the right. Thus, rotation direction of the
motor is opposite to swing direction of the swingable
support rod 902. When the swingable support rod 902
swings to the right, it indicates that the swingable support
rod 902 moves to the right (seen from the fan) away from the
user and thus the user is located in the left front of the fan
head. In order to aim at the user to blow air as much as
possible, the fan head should be turned left (as shown in
FIG. 12B, seen from the fan). Thus, rotation direction of the
axial rotation angle is also opposite to the swing direction of
the swingable support rod 902.

[0139] In one aspect, the support rod control device 904
may be configured to: acquire a rotation angle of the motor;
and determine the rotation angle of the motor as the current
swing angle.

[0140] Since the rotation angle of the motor is the rotation
angle of the first gear, the first gear is engaged with the
second gear such that the first gear has the same rotation
angle as the second gear, and the second gear is also integral
with the swingable support rod 902 such that the rotation
angle of the second gear is equal to the swing angle the
swingable support rod 902, so the swing angle of the
swingable support rod 902 may be considered as the rotation
angle of the motor.

[0141] The motor may be a stepping motor, so that the
rotation angle of the stepping motor can be determined
based on the number of rotation steps of the stepping motor
and the angles corresponding to respective steps.

[0142] In one aspect, the calculation device 906 may be
configured to: determine a swing distance of the swingable
support rod 902 in a horizontal direction (as indicated by the
length a in FIG. 12A) according to the current swing angle
(as indicated by the first angle in FIG. 12A) and length of the
swingable support rod 902 (as indicated by the length b in
FIG. 12A).

[0143] The swing distance of the swingable support rod in
the horizontal direction is a projection distance in the
horizontal direction of a straight-line distance between the
current position of the fan head (i.e., the second position) in
the case that the swingable support rod swings from a most
recently determined history swing angle until current time to
reach the current swing angle and the initial position of the
fan head when the swingable support rod is in the longitu-
dinal state.

[0144] According to the swing distance and the current
distance, the axial rotation angle is determined.

[0145] In the determining the axial rotation angle that is
required to be reached of the fan head 903, as shown in FIG.
12A, it is possible to establish, in a longitudinal plane where
the swingable support rod 902 is in, a triangle with the
longitudinal straight line where the swingable support rod
902 is located in when it is in the initial state, the straight line
where the swingable support rod 902 is located in when it
swings and reaches to the current swing angle, and three
points on the straight lines, i.e. the position 1 where the fan
head 903 is at when the swingable support rod 902 is in the
initial state, the position 2 where the fan head 903 is at after
swinging of the swingable support rod 902 and the bottom
of'the swingable support rod 902, and to establish, within the
triangle, a right-angle triangle, and thus determines the
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swing distance a of the swingable support rod 902 in the
horizontal direction according to the Pythagorean theorem,
and then determine, according to the swing distance a and
the current distance (the vertical distance 1 or the hypot-
enuse thereof), the swing angle of the fan head 903 that is
required to be reached in the horizontal direction (i.e. the
desired axial rotation angle, shown by the second angle in
FIG. 12B). The right-angled triangle shown in FIG. 12B is
established according to a swing distance a in the horizontal
direction after the swingable support rod swings from its
initial state to reach the current swing angle, projection
points (i.e. the position 1' and the position 2') of the position
1 and the position 2 where the center of the fan head is
located respectively on the ground and the position where
the user is located. Further, the plane of the right-angled
triangle is perpendicular to a horizontal plane of the swing-
able support rod. The swing distance a is used as one
right-angle side of the right-angle triangle, with its two ends
being the position 1' and the position 2', respectively.
[0146] In one aspect, the distance acquisition device 905
is mounted on the swingable support rod 902, and includes
at least one of the following sensors: an infrared ranging
sensor, a position sensor, an infrared image sensor.

[0147] The distance acquisition device 905 determines a
first current location of the user is determined based on at
least one of the sensors; determines a second current loca-
tion of the fan head; and determines the current distance
according to the first location and the second location.
[0148] The current distance is determined according to the
first location and the second location. In calculation of the
current distance, the first position can be used as the starting
point of the distance.

[0149] According to the first location of the user and the
second position of the fan, the current distance between the
two positions can be accurately calculated. The current
distance may be a vertical distance or straight-line distance
between the user and the fan head 903. As shown in FIG.
12B, when the fan head 903 is currently at position 2, the
current distance may be the vertical distance 1 or hypotenuse
corresponding to the e vertical distance 1.

[0150] In one aspect, the current distance may include a
straight-line distance between the fan head and the user, or
the current distance may include a vertical distance between
a longitudinal plane in which the swingable support rod is
located and the user.

[0151] The current distance may be a vertical distance
between a longitudinal plane in which the swingable support
rod is located and the user or a straight-line distance between
the fan head and the use. As shown in FIG. 12B, when the
fan head 903 is at the position 2, the current distance may be
the vertical distance 1 or the hypotenuse corresponding to
the vertical distance 1.

[0152] In one aspect, the fan head control device 907
determines a rotated angle of the fan head, and controls the
fan head to rotate according to the axial rotation angle that
is currently required to be reached and the rotated angle to
blow air for the user.

[0153] The swingable support rod 902 continues to swing,
s0 it is not necessarily in its initial state (that is, the rotated
angle is not necessarily zero) when axial rotation angle of
the fan head is most recently determined. Further, the
rotation angle of the fan head 903 varies as change in the
current swing angle of the swingable support rod 902. Thus,
the fan head 903 has been rotated by a certain angle when
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its axial rotation angle is most recently determined. There-
fore, in order to control the fan head 903 to rotate according
to its axial rotation angle, it is possible to control the fan
head 903 to rotate according to an axial rotation angle which
is required to be reached currently and an axial rotation
angle that has been reached (i.e. the rotated angle), by which
it is able to adjust rotation angle of the fan head 903 in real
time during swinging of the swingable support rod 902 so as
to increase air blowing range as much as possible to blow air
for the user directly.

[0154] In particular, during leftward and rightward swing-
ing of the swingable support rod 902, a desired rotation
angle of the fan head 903 relative to the horizontal direction
may gradually increase (for example, when the swingable
support rod 902 swings from its initial state to its maximum
leftward/rightward swing amplitude, the desired rotation
angle of the fan head 903 increases gradually), gradually
decrease (for example, when the swingable support rod 902
swings back from its maximum leftward/rightward swing
amplitude to its initial state, the desired rotation angle of the
fan head 903 decreases gradually), gradually decrease and
then gradually increase (for example, when the swingable
support rod 902 swings from its maximum leftward/right-
ward swing amplitude to its initial state and then swings
from its maximum leftward/rightward swing amplitude to its
initial state, the desired rotation angle of the fan head 903
decreases gradually and then increase gradually), so the
desired axial rotation angle may be greater than or smaller
than the rotated angle. Thus, the fan head control device 907
can control the fan head 903 to rotate by a target angle,
wherein the target angle is equal to an absolute value of an
angle difference between the desired axial rotation angle and
the rotated angle, and direction of the fan head when it is
rotated by the target angle is the rotation direction of the
motor in the support rod control device (for example, if the
motor in the support rod control device rotates rightward (in
clockwise), the fan head 903 also rotates rightward by the
target angle, while if the motor in the support rod control
device rotates leftward (in counterclockwise), the fan head
903 also rotates leftward by the target angle (see from the
fan)).

[0155] In addition, since there may be a calculation delay
from acquisition of the current swing angle of the swingable
support rod 902 to calculation of an axis rotation angle that
is currently required, for example, a delay of several milli-
seconds, the target angle can be slightly modified before the
fan head 903 is controlled to rotate by the target angle, such
that the fan head 903 is controlled to rotate by a modified
target angle, which enables the fan head 903 to always
rotate, during swing of the swingable support rod, with a
most suitable angle as much as possible, in order to ensure
the fan head blows air directly to the user as much as
possible while the air blowing range can be increased so that
the user have most comfortable experiences as much as
possible. If the user does not require the fan head to blow air
directly to himself, the modification may be ignored.

[0156] According to a fourth aspect of the present disclo-
sure, there is provided a device for controlling a fan. The
method includes: a processor; a memory for storing instruc-
tions executable by the processor, wherein the processor is
configured to: acquiring, when a swingable support rod is
swinging, a current swing angle of the swingable support
rod, wherein swinging of the swingable support rod is
controlled by a support rod control device provided between
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the swingable support rod and the fan base; determining a
current distance between the fan and a user who needs air
blowing; determining, according to the current distance and
the current swing angle, an axial rotation angle of the fan
head that is currently required to be reached; and controlling
the fan head to rotate according to the axial rotation angle to
blow air for the user.

[0157] The professor may be further configured such that:
the support rod control device may include: a motor having
a first gear, wherein the motor is mounted on the fan base,
and wherein the swingable support rod has a second gear on
its bottom, the second gear being engaged with the first gear;
wherein the motor is operable to: drive, upon rotation, the
second gear by the first gear to rotate so that the swingable
support rod swings, wherein rotation direction of the motor
is opposite to swing direction of the swingable support rod,
and rotation direction of the axial rotation angle is opposite
to the swing direction of the swingable support rod.
[0158] The professor may be further configured such that:
the acquiring the current swing angle of the swingable
support rod may include: acquiring a rotation angle of the
motor; and determining the rotation angle of the motor as the
current swing angle.

[0159] The professor may be further configured such that:
the determining, according to the current distance and the
current swing angle, the axial rotation angle of the fan head
that is currently required to be reached may include: deter-
mining, according to the current swing angle and length of
the swingable support rod, a swing distance of the swingable
support rod in a horizontal direction; and determining,
according to the swing distance and the current distance, the
axial rotation angle.

[0160] The professor may be further configured such that:
the swingable support rod may be provided with at least one
of the following sensors: an infrared ranging sensor, a
position sensor, an infrared image sensor. The determining
the current distance between the fan and a user who needs
air blowing may include: determining a first current location
of the user based on at least one of the sensors; determining
a second current location of the fan head currently; and
determining the current distance according to the first loca-
tion and the second location.

[0161] The professor may be further configured such that:
the current distance may include: a straight-line distance
between the fan head and the user. Alternatively, the current
distance may include: a vertical-line distance between a
longitudinal plane in which the swingable support rod is
located and the user.

[0162] The professor may be further configured such that:
the controlling the fan head to rotate according to the axial
rotation angle that is currently required to be reached to blow
air for the user may include: determining a rotated angle of
the fan head; and controlling the fan head to rotate according
to the axial rotation angle that is currently required to be
reached and the rotated angle to blow air for the user,
wherein the rotated angle is an axial rotation angle of the fan
head that is most recently determined.

[0163] FIG. 13 is a block diagram of a device 1300 for
controlling a fan according to an exemplary aspect. The
device is applicable to a terminal device. For example, the
device 1300 may be a mobile phone, a computer, a digital
broadcast terminal, a messaging device, a gaming console,
a tablet, a medical device, an exercise equipment, a personal
digital assistant, and the like.
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[0164] As shown in FIG. 13, the device 1300 may include
one or more of the following components: a processing
component 1302, a memory 1304, a power component 1306,
a multimedia component 1308, an audio component 1310,
an input/output (I/O) interface 1312, a sensor component
1314, and a communication component 1316.

[0165] The processing component 1302 typically controls
overall operations of the device 1300, such as the operations
associated with display, telephone calls, data communica-
tions, camera operations, and recording operations. The
processing component 1302 may include one or more pro-
cessors 1320 to execute instructions to perform all or part of
the steps in the above described methods. Moreover, the
processing component 1302 may include one or more mod-
ules which facilitate the interaction between the processing
component 1302 and other components. For instance, the
processing component 1302 may include a multimedia mod-
ule to facilitate the interaction between the multimedia
component 1308 and the processing component 1302.

[0166] The memory 1304 is configured to store various
types of data to support the operation of the device 1300.
Examples of such data include instructions for any storage
object or methods operated on the device 1300, contact data,
phonebook data, messages, pictures, video, etc. The memory
1304 may be implemented using any type of volatile or
non-volatile memory devices, or a combination thereof, such
as a static random access memory (SRAM), an electrically
erasable programmable read-only memory (EEPROM), an
erasable programmable read-only memory (EPROM), a
programmable read-only memory (PROM), a read-only
memory (ROM), a magnetic memory, a flash memory, a
magnetic or optical disk.

[0167] The power component 1306 provides power to
various components of the device 1300. The power compo-
nent 1306 may include a power management system, one or
more power sources, and any other components associated
with the generation, management, and distribution of power
in the device 1300.

[0168] The multimedia component 1308 includes a screen
providing an output interface between the device 1300 and
the user. In some aspects, the screen may include a liquid
crystal display (LCD) and a touch panel (TP). If the screen
includes the touch panel, the screen may be implemented as
a touch screen to receive input signals from the user. The
touch panel includes one or more touch sensors to sense
touches, swipes, and gestures on the touch panel. The touch
sensors may not only sense a boundary of a touch or swiping
action, but also sense a period of time and a pressure
associated with the touch or swiping action. In some aspects,
the multimedia component 1308 includes a front camera
and/or a rear camera. The front camera and the rear camera
may receive an external multimedia datum while the device
1300 is in an operation mode, such as a photographing mode
or a video mode. Each of the front camera and the rear
camera may be a fixed optical lens system or have focus and
optical zoom capability.

[0169] The audio component 1310 is configured to output
and/or input audio signals. For example, the audio compo-
nent 1310 includes a microphone (“MIC”) configured to
receive an external audio signal when the device 1300 is in
an operation mode, such as a call mode, a recording mode,
and a voice recognition mode. The received audio signal
may be further stored in the memory 1304 or transmitted via
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the communication component 1316. In some aspects, the
audio component 1310 further includes a speaker to output
audio signals.

[0170] The I/O interface 1312 provides an interface
between the processing component 1302 and peripheral
interface modules, such as a keyboard, a click wheel,
buttons, and the like. The buttons may include, but are not
limited to, a home button, a volume button, a starting button,
and a locking button.

[0171] The sensor component 1314 includes one or more
sensors to provide status assessments of various aspects of
the device 1300. For instance, the sensor component 1314
may detect an open/closed status of the device 1300, relative
positioning of components, e.g., the display and the keypad,
of'the device 1300. The sensor component 1314 may further
detect a change in position of the device 1300 or a compo-
nent of the device 1300, a presence or absence of user
contact with the device 1300, an orientation or an accelera-
tion/deceleration of the device 1300, and a change in tem-
perature of the device 1300. The sensor component 1314
may include a proximity sensor configured to detect the
presence of nearby objects without any physical contact. The
sensor component 1314 may also include a light sensor, such
as a CMOS or CCD image sensor, for use in imaging
applications. In some aspects, the sensor component 1314
may also include an accelerometer sensor, a gyroscope
sensor, a magnetic sensor, a pressure sensor, or a tempera-
ture sensor.

[0172] The communication component 1316 is configured
to facilitate communication, wired or wirelessly, between
the device 1300 and other devices. The device 1300 can
access a wireless network based on a communication stan-
dard, such as WiFi, 2G; or 3G; or a combination thereof. In
one exemplary aspect, the communication component 1316
receives a broadcast signal or broadcast associated informa-
tion from an external broadcast management system via a
broadcast channel. In one exemplary aspect, the communi-
cation component 1316 further includes a near field com-
munication (NFC) module to facilitate short-range commu-
nications. For example, the NFC module may be
implemented based on a radio frequency identification
(RFID) technology, an infrared data association (IrDA)
technology, an ultra-wideband (UWB) technology, a Blu-
etooth (BT) technology, and other technologies.

[0173] In exemplary aspects, the device 1700 may be
implemented with one or more application specific inte-
grated circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FP-
GAs), controllers, micro-controllers, microprocessors, or
other electronic components, for performing the above
described methods.

[0174] In exemplary aspects, there is also provided a
non-transitory computer-readable storage medium including
instructions, such as included in the memory 1304, execut-
able by the processor 1320 in the device 1300, for perform-
ing the above-described methods. For example, the non-
transitory computer-readable storage medium may be a
ROM, a RAM, a CD-ROM, a magnetic tape, a floppy disc,
an optical data storage device, and the like.

[0175] A non-temporary computer readable storage
medium that enables the device 1300 to perform the method
for controlling a fan when the instructions in the storage
medium are executed by the processor of the device 1300.
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The method includes: acquiring, when a swingable support
rod is swinging, a current swing angle of the swingable
support rod, wherein swinging of the swingable support rod
is controlled by a support rod control device provided
between the swingable support rod and the fan base; deter-
mining a current distance between the fan and a user who
needs air blowing; determining, according to the current
distance and the current swing angle, an axial rotation angle
of the fan head that is currently required to be reached; and
controlling the fan head to rotate according to the axial
rotation angle to blow air for the user.

[0176] In one aspect, the support rod control device may
include: a motor having a first gear, wherein the motor is
mounted on the fan base, and wherein the swingable support
rod has a second gear on its bottom, the second gear being
engaged with the first gear; wherein the motor is operable to:
drive, upon rotation, the second gear by the first gear to
rotate so that the swingable support rod swings, wherein
rotation direction of the motor is opposite to swing direction
of the swingable support rod, and rotation direction of the
axial rotation angle is opposite to the swing direction of the
swingable support rod.

[0177] Inone aspect, the acquiring the current swing angle
of the swingable support rod may include: acquiring a
rotation angle of the motor; and determining the rotation
angle of the motor as the current swing angle.

[0178] In one aspect, the determining, according to the
current distance and the current swing angle, the axial
rotation angle of the fan head that is currently required to be
reached may include: determining, according to the current
swing angle and length of the swingable support rod, a
swing distance of the swingable support rod in a horizontal
direction; and determining, according to the swing distance
and the current distance, the axial rotation angle.

[0179] In one aspect, the swingable support rod may be
provided with at least one of the following sensors: an
infrared ranging sensor, a position sensor, an infrared image
sensor. The determining the current distance between the fan
and a user who needs air blowing may include: determining
a first current location of the user based on at least one of the
sensors; determining a second current location of the fan
head currently; and determining the current distance accord-
ing to the first location and the second location.

[0180] In one aspect, the current distance may include: a
straight-line distance between the fan head and the user.
Alternatively, the current distance may include: a vertical-
line distance between a longitudinal plane in which the
swingable support rod is located and the user.

[0181] In one aspect, the controlling the fan head to rotate
according to the axial rotation angle that is currently
required to be reached to blow air for the user may include:
determining a rotated angle of the fan head; and controlling
the fan head to rotate according to the axial rotation angle
that is currently required to be reached and the rotated angle
to blow air for the user, wherein the rotated angle is an axial
rotation angle of the fan head that is most recently deter-
mined.

[0182] It is noted that the various modules, sub-modules,
units, and components in the present disclosure can be
implemented using any suitable technology. For example, a
module may be implemented using circuitry, such as an
integrated circuit (IC). As another example, a module may
be implemented as a processing circuit executing software
instructions.

Sep. 6, 2018

[0183] Other aspects of the present disclosure will be
apparent to those skilled in the art from consideration of the
specification and practice of the disclosure disclosed here.
This application is intended to cover any variations, uses, or
adaptations of the disclosure following the general prin-
ciples thereof and including such departures from the pres-
ent disclosure as come within known or customary practice
in the art. It is intended that the specification and examples
be considered as illustrative only, with a true scope and spirit
of the disclosure being indicated by the following claims.
[0184] It will be appreciated that the present disclosure is
not limited to the exact construction that has been described
above and illustrated in the accompanying drawings, and
that various modifications and changes can be made without
departing from the scope thereof. It is intended that the
scope of the disclosure only be limited by the appended
claims.

What is claimed is:

1. A method for controlling a fan, wherein the fan includes
a swingable support rod provided between a fan base and a
fan head, the method comprising:

controlling, via a support rod control device, a swinging
motion of the swingable support rod, wherein the
support rod control device is provided between the
swingable support rod and the fan base;

determining, when the swingable support rod is swinging,
a current swing angle of the swingable support rod;

determining a current distance between the fan and a user;

determining, based on the current distance and the current
swing angle, an axial rotation angle of the fan head; and

rotating the fan head based on the axial rotation angle to
direct air at the user.

2. The method according to claim 1, wherein the support

rod control device comprises:

a motor including a first gear, wherein the motor is
mounted on the fan base, and wherein a bottom of the
swingable support rod includes a second gear, the
second gear being engaged with the first gear;

wherein the motor is configured to drive the second gear
by rotating the first gear to swing the swingable support
rod, wherein a rotation direction of the motor is oppo-
site to a swing direction of the swingable support rod,
and a rotation direction of the axial rotation angle is
opposite to the swing direction of the swingable sup-
port rod.

3. The method according to claim 2, wherein determining
the current swing angle of the swingable support rod com-
prises:

determining a rotation angle of the motor; and

associating the rotation angle of the motor with the
current swing angle.

4. The method according to claim 1, wherein determining

the axial rotation angle of the fan head comprises:

determining, based on the current swing angle and a
length of the swingable support rod, a swing distance of
the swingable support rod in a horizontal direction; and

determining, based on the swing distance and the current
distance, the axial rotation angle.

5. The method according to claim 1, wherein the swing-
able support rod includes a set of sensors including at least
one of an infrared ranging sensor, a position sensor, and an
infrared image sensor;

wherein determining the current distance between the fan
and the user comprises:
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determining a first location where the user is located
currently based on the set of sensors;
determining a second location where the fan head is
located currently; and
determining the current distance based on the first loca-
tion and the second location.
6. The method according to claim 1, wherein the current
distance includes one of a straight-line distance between the
fan head and the user, and a vertical-line distance between
a longitudinal plane in which the swingable support rod is
located and the user.
7. The method according to any one of claim 1, wherein
rotating the fan head comprises:
determining a rotated angle of the fan head; and
rotating the fan head based on the axial rotation angle and
the rotated angle to direct air at the user, wherein the
rotated angle is an axial rotation angle of the fan head
that is most recently determined.
8. A device for controlling a fan, wherein the fan includes
a swingable support rod provided between a fan base and a
fan head, and a support rod control device provided between
the swingable support rod and the fan base, the device
comprising:
a processor;
a memory for storing instructions executable by the
processor;
wherein the processor is configured to:
control, via the support rod control device, a swinging
motion of the swingable support rod;

determine, when the swingable support rod is swing-
ing, a current swing angle of the swingable support
rod;

determine a current distance between the fan and a
user;

determine, based on the current distance and the current
swing angle, an axial rotation angle of the fan head;
and

rotate the fan head based on the axial rotation angle to
direct air at the user.

9. The device according to claim 8, wherein the support
rod control device comprises:

a motor including a first gear, wherein the motor is
mounted on the fan base, and wherein a bottom of the
swingable support rod includes a second gear, the
second gear being engaged with the first gear;

wherein the motor is configured drive the second gear by
rotating the first gear to swing the swingable support
rod, wherein a rotation direction of the motor is oppo-
site to a swing direction of the swingable support rod,
and a rotation direction of the axial rotation angle is
opposite to the swing direction of the swingable sup-
port rod.

10. The device according to claim 9, wherein the proces-

sor is further configured to:

determine a rotation angle of the motor; and

associate the rotation angle of the motor with the current
swing angle.

11. The device according to claim 8, wherein the proces-

sor is further configured to:

determine, based on the current swing angle and a length
of the swingable support rod, a swing distance of the
swingable support rod in a horizontal direction; and

determine, based on the swing distance and the current
distance, the axial rotation angle.
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12. The method according to claim 8, wherein the swing-
able support rod includes a set of sensors including at least
one of an infrared ranging sensor, a position sensor, and an
infrared image sensor;

wherein the processor is further configured to:

determine a first current location of the user based on the
set of sensors;

determine a second current location of the fan head
currently; and

determine the current distance based on the first location
and the second location.

13. The device according to claim 8, wherein the current
distance includes one of a straight-line distance between the
fan head and the user, and a vertical-line distance between
a longitudinal plane in which the swingable support rod is
located and the user.

14. The device according to any one of claim 8, wherein
the processor is further configured to:

determine a rotated angle of the fan head;

rotate the fan head based on the axial rotation angle and
the rotated angle to direct air at the user, wherein the
rotated angle is an axial rotation angle of the fan head
that is most recently determined.

15. A fan, comprising:

a fan base;

a fan head;

a swingable support rod provided between the fan base
and the fan head;

a support rod control device provided between the swing-
able support rod and the fan base, and configured to
control a swinging motion of the swingable support
rod, and determine, when the swingable support rod is
swinging, a current swing angle of the swingable
support rod;

a distance acquisition device that determines a current
distance between the fan and a user;

a calculation device that determines, based on the current
distance and the current swing angle, an axial rotation
angle of the fan head; and

a head control device that rotates the fan head based on
the axial rotation angle to direct air at the user.

16. The fan according to claim 5, wherein the support rod

control device comprises:

a motor including a first gear, wherein the motor is
mounted on the fan base, and wherein a bottom of the
swingable support rod includes a second gear, the
second gear being engaged with the first gear;

wherein the motor is configured to drive the second gear
by rotating the first gear to swing the swingable support
rod, wherein a rotation direction of the motor is oppo-
site to a swing direction of the swingable support rod,
and a rotation direction of the axial rotation angle is
opposite to the swing direction of the swingable sup-
port rod.

17. The fan according to claim 16, wherein the support

rod control device is configured to:

determine a rotation angle of the motor; and

associate the rotation angle of the motor with the current
swing angle.

18. The fan according to claim 15, wherein the calculation

device is configured to:

determine, based on the current swing angle and a length
of the swingable support rod, a swing distance of the
swingable support rod in a horizontal direction; and
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determine, based on the swing distance and the current

distance, the axial rotation angle.

19. The fan according to claim 15, wherein the distance
acquisition device is mounted on the swingable support rod
and includes a set of sensors including at least one of an
infrared ranging sensor, a position sensor, and an infrared
image sensor;

wherein the distance acquisition device is configured to:

determine a first current location of the user based on the

set of sensors;

determine a second current location of the fan head

currently; and

determine the current distance based on according to the

first location and the second location.

20. The fan according to any one of claim 15, wherein the
head control device is configured to:

determine a rotated angle of the fan head;

rotate the fan head based on the axial rotation angle and

the rotated angle to direct air at the user, wherein the
rotated angle is an axial rotation angle of the fan head
that is most recently determined.
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