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SYSTEM

(57) Embodiments of this application provide a dual
reflector antenna, a dual reflector antenna control meth-
od, and a communication system, and relate to the field
of antenna technologies. The dual reflector antenna in-
cludes a primary reflector, a secondary reflector, a feed,
a first driving structure, and a connecting piece. The sec-
ondary reflector is opposite to the primary reflector, and
the feed is configured to radiate an electromagnetic wave
to the secondary reflector. The first driving structure has
a telescopic shaft. The connecting piece is connected to
the secondary reflector. When the telescopic shaft is ex-
tended, the telescopic shaft abuts against the connecting
piece, to drive the secondary reflector to restore to an
initial position, where the initial position is a position in
which a plane on which a diameter of the secondary re-
flector is located is parallel to a plane on which a diameter
of the primary reflector is located.
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Description

TECHNICAL FIELD

[0001] This application relates to the field of antenna
technologies, and in particular, to a dual reflector anten-
na, a dual reflector antenna control method, and a com-
munication system.

BACKGROUND

[0002] With rapid development of wireless communi-
cation technologies, especially a sharp increase in base
station data traffic in the era of the 5th generation (5th
generation, 5G), a transmission capacity requirement for
point-to-point microwave communication (Point-To-
Point Microwave Communication) is increasingly high.
[0003] An E-band (E-band) ranges from 71 GHz to 76
GHz and from 81 GHz to 86 GHz. Due to a wide operating
frequency band and a large capacity, the E-band grad-
ually becomes a main frequency band for 5G transmis-
sion. However, rain fade of electromagnetic waves in the
E-band is particularly serious. The "rain fade" herein re-
fers to fade caused when an electric wave enters a rain
layer. The "rain fade" limits a transmission distance of
the E-band. Therefore, a high-gain E-band antenna is
required to increase the transmission distance of the E-
band antenna.
[0004] However, the high-gain E-band antenna has a
problem that a half-power angle of a radiation pattern is
small. For example, in a radiation pattern of an E-band
antenna with a diameter of 0.6 m or a diameter of more
than 0.6 m shown in FIG. 1, in FIG. 1, a horizontal coor-
dinate indicates an angle, and a vertical coordinate indi-
cates a gain. It can be learned from FIG. 1 that a half-
power angle of the antenna is only approximately 0.5°.
[0005] In actual application, an antenna is usually in-
stalled on a tower, and the tower and the antenna may
shake and deflect under the influence of wind. To prevent
a receive frequency of a link on which the antenna is
located from greatly decreasing when the antenna
shakes, an antenna beam needs to be adjusted in most
cases, to ensure stability of signal transmission of the
link on which the antenna is located.
[0006] However, when the antenna beam is adjusted,
a fault may occur. As a result, the antenna is located at
a position within an adjustable range or the antenna is
outside the adjustable range. In this way, stability of sig-
nal transmission of the link on which the antenna is lo-
cated deteriorates, and even use of the antenna is limited.

SUMMARY

[0007] Embodiments of this application provide a dual
reflector antenna, a dual reflector antenna control meth-
od, and a communication system, to provide a dual re-
flector antenna that can restore the antenna to an initial
position and be used as a common antenna when an

antenna beam direction cannot be adjusted.
[0008] To achieve the foregoing objective, the follow-
ing technical solutions are used in embodiments of this
application.
[0009] According to a first aspect, this application pro-
vides a dual reflector antenna. The dual reflector antenna
includes a primary reflector, a secondary reflector, a feed,
a first driving structure, and a connecting piece. The sec-
ondary reflector is opposite to the primary reflector, and
the feed is configured to radiate an electromagnetic wave
to the secondary reflector. The first driving structure has
a telescopic shaft. The connecting piece is connected to
the secondary reflector. When the telescopic shaft is ex-
tended, the telescopic shaft abuts against the connecting
piece, to drive the secondary reflector to restore to an
initial position. The initial position is a position in which a
plane on which a diameter of the secondary reflector is
located is parallel to a plane on which a diameter of the
primary reflector is located.
[0010] The dual reflector antenna provided in this em-
bodiment of this application includes the first driving
structure that has the telescopic shaft and the connecting
piece that is connected to the secondary reflector, the
telescopic shaft can abut against the connecting piece
when the telescopic shaft is extended, and the secondary
reflector is driven by using the connecting piece to restore
to the initial position. In this way, when the dual reflector
antenna cannot adjust a beam direction, the telescopic
shaft of the first driving structure may be extended and
abut against the connecting piece, and the secondary
reflector is rotated to the initial position by pushing the
connecting piece. Compared with that the secondary re-
flector deviates from the initial position, the dual reflector
antenna can be used as a common antenna to ensure
basic performance of the antenna.
[0011] In addition, for example, a size and a weight of
the primary reflector are far greater than a size and a
weight of the secondary reflector. In this embodiment of
this application, the first driving structure drives the sec-
ondary reflector with a smaller size and weight to rotate.
In this way, compared with driving the primary reflector,
power consumption of the first driving structure is re-
duced.
[0012] In a possible implementation of the first aspect,
the dual reflector antenna further includes a second driv-
ing structure. The second driving structure has a rotating
shaft. The rotating shaft is configured to drive the sec-
ondary reflector to rotate along a pitch axis relative to the
primary reflector, to adjust the beam direction of the dual
reflector antenna. The pitch axis is parallel to the plane
on which the diameter of the primary reflector is located.
[0013] In other words, the primary reflector is fastened,
and the secondary reflector is rotatable under the drive
of the rotating shaft of the second driving structure. In
this way, after the dual reflector antenna is installed on
a tower, when the tower and the dual reflector antenna
shake under the influence of wind, the rotating shaft may
drive the secondary reflector to rotate around the pitch
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axis relative to the primary reflector, to adjust the beam
direction of the antenna. In addition, even if the antenna
shakes at a large angle under the drive of the tower, a
gain of the antenna does not decrease sharply, thereby
avoiding interruption of a link on which the antenna is
located.
[0014] In a possible implementation of the first aspect,
the connecting piece includes a first connecting piece
and a second connecting piece. One end of the first con-
necting piece is connected to the rotating shaft, and the
other end of the first connecting piece abuts against the
telescopic shaft when the telescopic shaft is extended.
One end of the second connecting piece is connected to
the rotating shaft, and the other end of the second con-
necting piece is connected to the secondary reflector.
[0015] Power consumption of the first driving structure
and the second driving structure can be further reduced
by using the first connecting piece and the second con-
necting piece that are connected to the rotating shaft.
[0016] In a possible implementation of the first aspect,
the dual reflector antenna further includes a support. The
first driving structure is disposed close to the secondary
reflector. One end of the support is fastened relative to
the first driving structure, and the other end of the support
is fastened relative to the primary reflector.
[0017] In other words, the support is used to support
the first driving structure that is close to the secondary
reflector and that is suspended in the air.
[0018] In a possible implementation of the first aspect,
a part that is of the support, that is located between the
primary reflector and the secondary reflector, and that is
at least close to the secondary reflector is made of a
dielectric material.
[0019] In this way, after the electromagnetic wave ra-
diated by the feed to the secondary reflector is reflected
for a first time, the reflected electromagnetic wave radi-
ates to the primary reflector after completely passing
through the dielectric material. In this way, performance
of the gain and a pattern of the antenna are not deterio-
rated.
[0020] In a possible implementation of the first aspect,
a radial size of a part that is of the support and that is
located between the secondary reflector and the primary
reflector gradually decreases along a direction from the
secondary reflector to the primary reflector, to form a con-
ical structure.
[0021] The conical structure may be used to further
reduce influence on the gain and the pattern.
[0022] In a possible implementation of the first aspect,
an included angle between a busbar and an axis of the
conical structure is 10° to 30°.
[0023] Defining the conical structure may prevent the
gain and the pattern from being affected by a wall thick-
ness.
[0024] In a possible implementation of the first aspect,
the wall thickness h of the part that is of the support and
that is located between the primary reflector and the sec-

ondary reflector is:  . C is a speed of light,
f is an operating frequency of the dual reflector antenna,
Er is a relative dielectric constant of the dielectric mate-
rial, and N is a positive integer greater than or equal to 1.
[0025] Defining the wall thickness of the support may
prevent the gain and the pattern from being affected by
the wall thickness.
[0026] In a possible implementation of the first aspect,
a sealed cavity is formed in the support, and the first
driving structure and the secondary reflector are dis-
posed in the sealed cavity.
[0027] The first driving structure and the secondary re-
flector are disposed in the sealed cavity to prevent rain-
water from entering and damaging the first driving struc-
ture and the secondary reflector.
[0028] In a possible implementation of the first aspect,
the support includes a first support, a second support,
and a third support. The first support is fastened relative
to the primary reflector, and the feed is disposed in the
first support. The second support is fastened relative to
the first support, and the second support is made of the
dielectric material. The third support is fastened relative
to the second support, and the first driving structure is
fastened in the third support.
[0029] In a possible implementation of the first aspect,
the dual reflector antenna further includes an underpan,
both the primary reflector and the feed are fastened rel-
ative to the underpan, and the feed passes through the
primary reflector and faces the secondary reflector.
[0030] According to a second aspect, this application
further provides a communication system, including the
dual reflector antenna in any implementation of the first
aspect and a first controller. The first controller is config-
ured to detect whether a secondary reflector can adjust
a beam direction of the dual reflector antenna, and when
it is determined that the secondary reflector cannot adjust
the beam direction, the first controller controls a telescop-
ic shaft to extend and abut against a connecting piece,
to drive the secondary reflector to restore to an initial
position.
[0031] In the communication system of this application,
when determining that the secondary reflector cannot ad-
just the beam direction, the first controller controls a first
driving structure. The first driving structure starts and ex-
tends the telescopic shaft to drive the secondary reflector
to rotate to the initial position, to ensure that the dual
reflector antenna is a common antenna and has a basic
function of the antenna.
[0032] In a possible implementation of the second as-
pect, the dual reflector antenna further includes a second
driving structure that has a rotating shaft, and the com-
munication system further includes an angle detection
element and a second controller. The angle detection
element is configured to detect a deflection angle of a
primary reflector. The second controller controls the ro-
tating shaft to rotate based on the deflection angle, to
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drive the secondary reflector to rotate relative to the pri-
mary reflector, so as to adjust the beam direction of the
dual reflector antenna.
[0033] The communication system further includes the
angle detection element and the first controller. When
the dual reflector antenna is disposed on a tower, and
the tower and the dual reflector antenna shake under the
influence of wind, the angle detection element may detect
a deflection angle at which the dual reflector antenna
shakes with the tower. In addition, after receiving a de-
flection angle signal, the second controller may output
instructions that enable the secondary reflector to rotate,
and then the second controller controls the second driv-
ing structure. In this way, the secondary reflector is driven
by the rotating shaft of the second driving structure to
adjust the beam direction of the antenna, so that a gain
of the antenna basically remains unchanged, and a serv-
ice of a link on which the antenna is located is maintained
to run normally.
[0034] In a possible implementation of the second as-
pect, the dual reflector antenna further includes a power
supply and an energy storage element. The power supply
is configured to supply power to the first driving structure
and the second driving structure. When the power supply
cannot supply power to the first driving structure, the en-
ergy storage element is configured to supply power to
the first driving structure.
[0035] The energy storage element is separately dis-
posed to supply power to the first controller and the first
driving structure. In this way, when the power supply of
the dual reflector antenna fails, the energy storage ele-
ment can be used to supply power to the first controller
and the first driving structure, to ensure that the second-
ary reflector is restored to the initial position under action
of the first controller and the first driving structure.
[0036] According to a third aspect, this application fur-
ther provides a dual reflector antenna control method. A
dual reflector antenna includes a first driving structure
that has a telescopic shaft, and a connecting piece con-
nected to a secondary reflector of the dual reflector an-
tenna, and the control method includes:

determining that the secondary reflector of the dual
reflector antenna cannot adjust a beam direction of
the dual reflector antenna; and
controlling the telescopic shaft to extend and abut
against the connecting piece, to drive the secondary
reflector to restore to an initial position, where the
initial position is a position in which a plane on which
a diameter of the secondary reflector is located is
parallel to a plane on which a diameter of a primary
reflector of the dual reflector antenna is located.

[0037] In a possible implementation of the third aspect,
the connecting piece includes a first connecting piece
and a second connecting piece, and the dual reflector
antenna further includes a second driving structure that
has a rotating shaft. One end of the first connecting piece

is connected to the rotating shaft. One end of the second
connecting piece is connected to the rotating shaft, and
the other end of the second connecting piece is connect-
ed to the secondary reflector.
[0038] Driving the secondary reflector to restore to an
initial position includes:
controlling the telescopic shaft to extend and abut against
the first connecting piece, and pushing the first connect-
ing piece and the second connecting piece to rotate
around the rotating shaft, to drive the secondary reflector
to rotate to the initial position.
[0039] In a possible implementation of the third aspect,
the dual reflector antenna further includes a second con-
troller and an angle detection element.
[0040] The control method includes: determining at
least one of the following:

determining that the rotating shaft has a rotation
function;
determining that the second controller has a function
of controlling the rotating shaft to rotate; and
determining that the angle detection element has a
function of detecting a deflection angle of the primary
reflector.

[0041] In this way, the first controller may detect the
rotating shaft, and the second controller may detect the
angle detection element, so as to detect any structure
that affects rotation of the secondary reflector, thereby
improving performance of the dual reflector antenna.

BRIEF DESCRIPTION OF DRAWINGS

[0042]

FIG. 1 is a curve diagram of a gain of a dual reflector
antenna;
FIG. 2 is a schematic diagram of a structure of a dual
reflector antenna;
FIG. 3 is a schematic diagram of a partial structure
of a communication system according to an embod-
iment of this application;
FIG. 4 is a schematic diagram of a state in which a
secondary reflector rotates relative to a primary re-
flector in a communication system according to an
embodiment of this application;
FIG. 5 is a schematic diagram of a structure of a dual
reflector antenna according to an embodiment of this
application;
FIG. 6 is a schematic diagram of a structure of a dual
reflector antenna according to an embodiment of this
application;
FIG. 7 is a simulation diagram of beam scanning of
a dual reflector antenna according to an embodiment
of this application;
FIG. 8 is a block diagram of a control part of a dual
reflector antenna according to an embodiment of this
application;
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FIG. 9 is a block diagram of a control part of a dual
reflector antenna according to an embodiment of this
application;
FIG. 10 is a schematic diagram of a structure of a
dual reflector antenna according to an embodiment
of this application;
FIG. 11 is a schematic diagram of a partial structure
of FIG. 10;
FIG. 12 is a simulation diagram of electrical perform-
ance of a dual reflector antenna according to an em-
bodiment of this application;
FIG. 13 is a flow block diagram of a dual reflector
antenna control method according to an embodi-
ment of this application;
FIG. 14 is a flow block diagram of a dual reflector
antenna control method according to an embodi-
ment of this application; and
FIG. 15 is a flow block diagram of a dual reflector
antenna control method according to an embodi-
ment of this application.

[0043] Reference numerals:
1: primary reflector; 2: secondary reflector; 3: feed; 4:
support base; 5: first motor; 51: telescopic shaft; 6: sec-
ond motor; 61: rotating shaft; 7: support; 71: first support;
72: second support; 73: third support; 8: underpan; 9:
connecting piece; 91: first connecting piece; 92: second
connecting piece; and 10: sealing strip.

DESCRIPTION OF EMBODIMENTS

[0044] To facilitate understanding of technical solu-
tions, the following explains technical terms in this appli-
cation.
[0045] A half-power angle is also referred to as 3 dB
beamwidth or half-power beamwidth. In an antenna pat-
tern, for example, each antenna has two or more lobes.
A largest lobe is referred to as a main lobe, and the other
lobes are referred to as side lobes. Radiation energy of
the main lobe is the strongest. In the antenna pattern, in
a plane containing a maximum radiation direction of the
main lobe, an included angle between two points at which
power flux density drops to half (or less than a maximum
value 3 dB) of the power flux density relative to the max-
imum radiation direction is referred to as the half-power
angle. A smaller half-power angle indicates better direc-
tivity and a stronger antiinterference capability of the an-
tenna.
[0046] Antenna beam (antenna beam): For example,
the antenna beam refers to the main lobe (also referred
to as a main beam), and is an area in which antenna
energy is most concentrated. For example, the antenna
has only one main beam, and adjusting the antenna
beam refers to adjusting the main beam of the antenna.
[0047] A direction of the antenna beam is a direction
of the main beam of the antenna.
[0048] The following describes the technical solutions
in embodiments in this application in detail with reference

to accompanying drawings.
[0049] In the field of antenna, there is a dual reflector
antenna. The dual reflector antenna (for example, a Cas-
segrain antenna or a Gregory antenna) is commonly
used in microwave and millimeter wave bands, and is
widely used in satellite communication, microwave com-
munication, a radar, remote sensing, and other wireless
communication systems.
[0050] FIG. 2 is a diagram of a structure of a dual re-
flector antenna. The dual reflector antenna includes a
primary reflector 1, a secondary reflector 2, and a feed
3. An electromagnetic signal enters through the feed 3,
radiates to the secondary reflector 2 and then is reflected
for a first time. The reflected electromagnetic signal prop-
agates to the primary reflector 1 and then is reflected for
a second time, and the electromagnetic signal radiates
to space after the second reflection. Black dashed lines
with arrows in FIG. 2 indicate propagation paths of the
electromagnetic signal. For example, in the dual reflector
antenna, the primary reflector 1 uses a rotatable parab-
oloid, and the secondary reflector 2 uses a rotational hy-
perboloid.
[0051] Based on characteristics of a hyperboloid and
a paraboloid, as shown in FIG. 2, wave paths of beams
emitted by F1 of the feed 3 to an aperture S are equal,
for example, F1A1+A1B1+B1CI=F1A2+A2B2+B2C2. In
this case, a spherical wave of the feed whose phase cent-
er is at F1 is bound to become a plane wave on a diameter
of the primary reflector 1, that is, the S plane is an equal-
phase plane, so that the dual reflector antenna has per-
formance of a high gain, a sharp beam, and a small half-
power angle.
[0052] When designing the primary reflector 1, a focal-
length-to-diameter ratio F/D of the primary reflector 1 is
a key parameter. As shown in FIG. 2, in the focal-length-
to-diameter ratio F/D of the primary reflector 1, F is a
focal length of the primary reflector 1, and D is the diam-
eter of the primary reflector 1. When focal-length-to-di-
ameter ratios F/D are different, gain rollback values ob-
tained when beams are deflected by a same angle are
also different. For example, a value range of the focal-
length-to-diameter ratio F/D is 0.25 to 0.4. In this embod-
iment of this application, a primary reflector 1 whose F/D
is 0.357 may be selected.
[0053] For example, a diameter of the secondary re-
flector 2 is approximately one tenth of the diameter of the
primary reflector 1, and performance of a secondary re-
flector whose diameter is 60 mm to 100 mm is better. In
this application, a secondary reflector 2 whose diameter
is 80 mm may be used.
[0054] The feed 3 may select an open-circular
waveguide. To reduce waveguide losses caused by the
open-circular waveguide, a diameter of the open-circular
waveguide is generally 3 mm to 4 mm. In this application,
an open-circular waveguide with a diameter of 3.56 mm
may be selected.
[0055] In some implementations, for example, in a
communication system, as shown in FIG. 3, the dual re-
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flector antenna is installed on a support base 4 (which
may also be referred to as a tower). In this way, the dual
reflector antenna shakes with the support base 4 under
action of wind force or the like. In FIG. 3, black solid lines
indicate structures of the support base 4 and the dual
reflector antenna when the support base 4 and the dual
reflector antenna do not deflect, and black dashed lines
indicate structures of the support base 4 and the dual
reflector antenna after deflection. As long as shaking an-
gles of the tower and the dual reflector antenna are great-
er than a half-power angle of the dual reflector antenna,
a gain and a pattern of the antenna are deteriorated, and
a received signal level of a link on which the dual reflector
antenna is located is greatly reduced, causing interrup-
tion of the link including the dual reflector antenna. There-
fore, a beam direction of the dual reflector antenna that
shakes with the tower needs to be adj usted.
[0056] In some implementations, the primary reflector
1 is fastened relative to the support base 4. In this case,
to adjust the beam direction of the antenna, with refer-
ence to FIG. 4, the secondary reflector 2 may rotate
around a pitch axis L relative to the primary reflector 1.
In this way, after an electromagnetic wave radiated by
the feed radiates to the secondary reflector 2, a trans-
mission direction of the electromagnetic wave reflected
by the secondary reflector 2 changes. Then, the electro-
magnetic wave is transmitted to the primary reflector 1,
and a transmission direction of the electromagnetic wave
reflected by the primary reflector 1 also changes. There-
fore, beam scanning is implemented, to adjust the beam
direction of the antenna and prevent gain deterioration.
[0057] However, when the secondary reflector 2 ro-
tates relative to the primary reflector 1 to adjust the beam
direction of the antenna, some abnormal phenomena
may occur. As a result, the secondary reflector 2 cannot
rotate relative to the primary reflector 1, and the second-
ary reflector 2 is at a specific position within an adjustable
range. Alternatively, a rotation range of the secondary
reflector 2 is beyond the adjustable range. For example,
the secondary reflector needs to rotate between -15° to
15°, but the secondary reflector cannot continue to rotate
when the secondary reflector rotates to 13°, or the sec-
ondary reflector rotates to 18°. When the foregoing cases
occur, stability of signal transmission of the link on which
the antenna is located deteriorates or even is interrupted.
[0058] To find out in time whether the antenna can per-
form beam direction adjustment, and ensure stability of
signal transmission of the link on which the antenna is
located, the dual reflector antenna provided in this em-
bodiment of this application further includes a first driving
structure and a connecting piece. The connecting piece
is connected to the secondary reflector, and the first driv-
ing structure has a telescopic shaft. When the secondary
reflector cannot adjust the beam direction of the dual re-
flector antenna, the telescopic shaft of the first driving
structure extends and abuts against the connecting
piece, and the connecting piece drives the secondary
reflector 2 to restore to an initial position. The initial po-

sition herein is a position in which a plane on which the
diameter of the secondary reflector 2 is located is parallel
to a plane on which the diameter of the primary reflector
1 is located, in other words, the diameter of the secondary
reflector 2 is aligned with the diameter of the primary
reflector 1.
[0059] When the secondary reflector 2 is directly
aligned with the primary reflector 1, the dual reflector an-
tenna in this state cannot implement beam scanning or
change the beam direction. However, compared with an
antenna whose secondary reflector is at another position,
the antenna may further be used as a common antenna
and has a basic function of the antenna. The common
antenna herein is the antenna in which the diameter of
the secondary reflector 2 is aligned with the diameter of
the primary reflector 1.
[0060] FIG. 5 shows that the first driving structure may
be a first motor 5, and an output shaft of the first motor
may move along an axial direction. For example, the out-
put shaft of the first motor 5 is a telescopic shaft 51, and
the telescopic shaft 51 of the first motor may move to a
connecting piece 9 that is connected to the secondary
reflector 2. Force is applied to the connecting piece 9 to
push the secondary reflector 2 to rotate around the pitch
axis L shown in FIG. 4 relative to the primary reflector 1.
[0061] In addition, the first driving structure may alter-
natively be a telescopic cylinder, a telescopic oil cylinder,
or the like, and telescopic rods in the telescopic cylinder
and the telescopic oil cylinder each are the telescopic
shaft in this application. The first driving structure is not
specifically limited in this application, and may alterna-
tively be another driving structure that has a telescopic
shaft.
[0062] To control extension of the telescopic shaft of
the first driving structure, optionally, the dual reflector an-
tenna further includes a first controller. The first controller
is configured to determine whether the secondary reflec-
tor can adjust the beam direction of the dual reflector
antenna. When it is determined that the secondary re-
flector cannot adjust the beam direction, the first control-
ler controls the telescopic shaft of the first driving struc-
ture to extend and abut against the connecting piece, to
drive the secondary reflector to restore to the initial po-
sition.
[0063] This application further provides a structure
configured to rotate the secondary reflector relative to
the primary reflector, to adjust a beam of the antenna.
For example, the dual reflector antenna further includes
a second driving structure, and the second driving struc-
ture has a rotating shaft. The rotating shaft is parallel to
the plane on which the diameter of the primary reflector
1 is located, and the secondary reflector 2 is driven to
rotate by using the rotating shaft. In other words, the sec-
ond driving structure provides rotation power to the sec-
ondary reflector 2, to prompt the secondary reflector 2 to
rotate.
[0064] Optionally, this application further provides the
second driving structure configured to drive the second-
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ary reflector 2 to rotate. Compared with the primary re-
flector 1, the secondary reflector 2 has a smaller volume
and a lighter weight. Therefore, compared with driving
the primary reflector 1 to rotate, power consumption of
the second driving structure is reduced, and power con-
sumption of the entire dual reflector antenna is reduced.
In addition, the second driving structure with the light
weight and the small volume may be selected, so that a
weight and a volume of the entire antenna are reduced.
[0065] The second driving structure that drives the sec-
ondary reflector 2 to rotate may have a plurality of struc-
tures. For example, the second driving structure may be
a motor whose output shaft can rotate, and the output
shaft of the motor is directly connected to the secondary
reflector, to drive the secondary reflector to rotate. For
another example, the second driving structure may alter-
natively be a motor with a telescopic output shaft, and
the output shaft of the motor is connected to a transmis-
sion structure. The transmission structure herein can
convert a linear motion into a rotational motion, for ex-
ample, a spiral transmission structure. Then, the trans-
mission structure is connected to the secondary reflector.
In other words, the output shaft of the motor moves lin-
early, and the secondary reflector rotates through con-
version of the transmission structure. The second driving
structure is not specifically limited in this application, and
may alternatively be another driving structure that has a
rotation function.
[0066] FIG. 6 shows that the second driving structure
is a second motor 6, and an output shaft of the second
motor 6 is a rotating shaft 61. Herein, the rotating shaft
61 is disposed in parallel to the pitch axis L, and the ro-
tating shaft 61 is connected to the secondary reflector 2.
After the second motor 6 is started, the rotating shaft 61
of the second motor rotates, to drive the secondary re-
flector 2 to rotate around the rotating shaft 61 that is of
the second motor and that is parallel to the pitch axis.
[0067] FIG. 7 is a simulation diagram in which the sec-
ond driving structure is used to drive the secondary re-
flector to perform beam scanning. The figure shows a
corresponding range of an antenna beam scanning angle
when the second driving structure drives the secondary
reflector to rotate in a range of -15° to 0°. In FIG. 7, a
horizontal coordinate is a beam scanning angle, and a
vertical coordinate is a gain. It can be learned from this
figure that, when the second driving structure drives the
secondary reflector to rotate in the range of -15° to 0°, a
range of the antenna beam scanning angle is close to
-2° to 0°. In addition, it can be learned from FIG. 7 that,
when the antenna beam scanning angle is close to 0°,
the gain is close to 53.6 dB, and when the antenna beam
scanning angle is close to -2°, the gain is close to 50.5
dB. Therefore, when the antenna beam is scanned to a
range of -2° to 0°, the gain is only approximately 3 dB
lower than that when no scanning is performed, and an-
tenna performance is excellent.
[0068] To adjust the beam direction of the antenna in
real time and improve the antenna performance, with ref-

erence to FIG. 8, the dual reflector antenna may further
include an angle detection element and a second con-
troller. The angle detection element is configured to de-
tect a deflection angle of the primary reflector, for exam-
ple, an angle at which the primary reflector is deflected
when driven by the tower. The second controller controls
the rotating shaft of the second driving structure to rotate
based on the deflection angle detected by the angle de-
tection element, to drive the secondary reflector 2 to ro-
tate relative to the primary reflector 1.
[0069] In other words, the angle detection element de-
tects that the primary reflector is deflected, and transmits
a deflection angle signal to the second controller. After
performing corresponding processing, the second con-
troller outputs an angle control signal, and controls the
rotating shaft 61 of the second motor to rotate, so that
the secondary reflector 2 rotates to a corresponding an-
gle.
[0070] The angle detection element herein has a plu-
rality of embodiments. For example, a gyroscope may
be used for detection, an angle detection sensor may be
used, or another structure used for angle detection may
be used.
[0071] The angle detection element may be installed
on the primary reflector 1 or on the tower.
[0072] The angle detection element and the second
controller may be installed in a control box, and the con-
trol box is electrically connected to the second motor
through a cable.
[0073] The dual reflector antenna provided in this em-
bodiment of this application further includes a power sup-
ply, and the power supply may supply power to the first
driving structure and the second driving structure. For
example, the power supply is disposed in the control box,
and is connected to the first driving structure and the
second driving structure through the cable.
[0074] It should be noted that the first controller and
the second controller may be different microcontroller
units (Microcontroller Units, MCUs), or a same MCU.
[0075] When the dual reflector antenna includes the
first driving structure, the second driving structure, the
angle detection element, and the power supply, a condi-
tion for triggering the first controller to control the tele-
scopic shaft of the first driving structure to extend to drive
the secondary reflector to restore to the initial position
may include at least one of the following. As shown in
FIG. 9, for example, the first controller determines that
the rotating shaft of the second driving structure can ro-
tate to drive the secondary reflector to rotate. For another
example, the first controller determines whether the sec-
ond controller has a function of controlling the rotating
shaft of the second driving structure to rotate. For another
example, the first controller determines whether the an-
gle detection element has a function of detecting the de-
flection angle of the primary reflector, in other words,
whether the angle detection element can detect the de-
flection angle of the primary reflector. For another exam-
ple, the first controller determines whether the power sup-
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ply can supply power to the first driving structure and the
second driving structure.
[0076] It can be understood that, when detecting that
any of the foregoing structures cannot work normally, the
first controller triggers extension of the telescopic shaft
of the first driving structure, to make the secondary re-
flector return to zero. Returning to zero herein is to restore
the secondary reflector to the initial position.
[0077] When the power supply cannot supply power
to the first driving structure and the second driving struc-
ture, the first driving structure cannot drive the secondary
reflector to restore to the initial position. Therefore, the
dual reflector antenna in this embodiment of this appli-
cation further includes an energy storage element. When
the power supply cannot supply power to the first driving
structure, the energy storage element supplies power to
the first controller and the first driving structure, to restore
the secondary reflector to the initial position.
[0078] The energy storage element may be a large-
capacity battery, a rechargeable battery, a large-capacity
capacitor, or the like.
[0079] When the dual reflector antenna has both the
first driving structure and the second driving structure,
this application provides a structure that can make a con-
nection structure compact and reduce power consump-
tion. For example, with reference to FIG. 10, the connect-
ing piece 9 includes a first connecting piece 91 and a
second connecting piece 92. One end of the first con-
necting piece 91 is connected to the rotating shaft 61,
and the other end of the first connecting piece 91 abuts
against the telescopic shaft 51 when the telescopic shaft
51 is extended. One end of the second connecting piece
92 is connected to the rotating shaft 61, and the other
end of the second connecting piece 92 is connected to
the secondary reflector 2.
[0080] A working process of the structure shown in
FIG. 10 is as follows: When the secondary reflector 2
rotates relative to the primary reflector 1 to adjust the
beam direction, the telescopic shaft 51 is in a retracted
state, is separated from the first connecting piece 91 with-
out contacting, and the rotating shaft 61 rotates. The sec-
ond connecting piece 92 drives the secondary reflector
to rotate relative to the primary reflector 1, to adjust the
beam direction. When it is determined that the secondary
reflector 2 cannot rotate relative to the primary reflector
1, the beam direction of the dual reflector antenna cannot
be adjusted. In this case, the telescopic shaft 51 is ex-
tended and abuts against the first connecting piece 91,
and applies pushing force to the first connecting piece
91, so that the first connecting piece 91 and the second
connecting piece 92 rotate around the rotating shaft 61.
Because the rotating shaft 61 is parallel to the pitch axis,
the secondary reflector 2 is driven to restore to the initial
position.
[0081] In other words, in FIG. 10, the telescopic shaft
51 and the rotating shaft 61 are matched by using the
first connecting piece 91 and the second connecting
piece 92. In this way, when the secondary reflector 2

rotates by a same angle, power consumption of the first
driving structure and the second driving structure can be
correspondingly reduced. In addition, in this application,
the pushing force is applied to the first connecting piece
91 to push the rotating shaft 61 to rotate, so as to enable
the secondary reflector to be restored to the initial posi-
tion. In this way, when the dual reflector antenna cannot
perform beam direction adjustment, the telescopic shaft
keeps pushing the rotating shaft, so that the secondary
reflector is in a stable state and does not shake, and
stability of the gain and the pattern when the dual reflector
antenna is used as a common antenna is ensured.
[0082] In some implementations, with reference to
FIG. 10, the primary reflector 1 is fastened relative to an
underpan 8, and the secondary reflector 2, the first motor
5, and the second motor 6 are located on a side that is
of the primary reflector 1 and that is away from the un-
derpan 8. In this case, the dual reflector antenna further
includes a support 7. The first motor 5 and the second
motor 6 are fastened relative to the support 7, and the
other end of the support 7 is fastened relative to the pri-
mary reflector 1, or is fastened relative to the underpan
8 through the primary reflector 1, that is, the first motor
5 and second motor 6 suspended in the air are fastened
by using the support 7. The support 7 may be in a regular
shape such as a cone, a cylinder, or a rectangle, or may
be in an irregular shape.
[0083] A part of the support 7 is on a propagation path
of the electromagnetic signal. Therefore, in order to pre-
vent the support 7 from blocking propagation of the elec-
tromagnetic signal, a part that is of the support 7 and that
is between the primary reflector 1 and the secondary re-
flector 2 is made of a dielectric material. The dielectric
material has a relative dielectric constant less than 4.5.
For example, the dielectric material includes a material
such as polyphenylene oxide (Polyphenylene Oxide,
PPO) or polycarbonate (Polycarbonate, PC). In this way,
an electromagnetic wave signal reflected from the sec-
ondary reflector 2 radiates to the primary reflector 1 after
completely passing through the support 7, and the an-
tenna performance is not affected compared with a sup-
port made of metal.
[0084] The closer a part of the support 7 is to the pri-
mary reflector 1, the fewer electromagnetic signals pass-
ing through the part. Therefore, the part that is of the
support 7, that is located between the primary reflector
1 and the secondary reflector 2, and that is close to the
secondary reflector 2 can be made of the dielectric ma-
terial. The rest may be made of a dielectric electrical ma-
terial or another material (for example, a metal material)
with higher strength. In this way, the antenna perform-
ance is not affected on the premise that high strength
and good stability of an entire structure is ensured.
[0085] Selection of a shape and a wall thickness of the
part that is of the support 7 and that is between the pri-
mary reflector 1 and the secondary reflector 2 also affects
the antenna performance.
[0086] With reference to FIG. 11, a radial size (size of
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D in the figure) of the support 7 gradually decreases along
a direction from the secondary reflector 2 to the primary
reflector 1, and it can be understood that the support 7
is of a conical structure. In addition, an included angle θ
between a busbar and an axis of the conical structure is
between 10° and 30°, or between 12° and 30°. In the
dual reflector antenna in this application, θ may be se-
lected as 20°.
[0087] With reference to FIG. 11, the wall thickness h
of the part that is of the support 7 and that is between
the primary reflector 1 and the secondary reflector 2 is:

 . C is a speed of light, f is a center fre-
quency of the dual reflector antenna, Er is the relative
dielectric constant of the dielectric material, and N is a
positive integer greater than or equal to 1. For example,
when an operating frequency range of the dual reflector
antenna is 71 GHz to 86 GHz, the center frequency f is
78.5 GHz. When the relative dielectric constant Er of the
dielectric material is selected as 2.55, h may be selected
as 1.2 mm, 2.4 mm, 3.6 mm, 4.8 mm, or the like. h may
alternatively be selected to be close to 1.2 mm, 2.4 mm,
3.6 mm, or 4.8 mm, for example, a tolerance is approx-
imately 5% or 10%.
[0088] In some implementations, with reference to
FIG. 10, the feed 3 is installed in a first support 71, the
first motor 5 and the second motor 6 are installed in a
third support 73, and the support 7 further includes a
second support 72. The first support 71, the second sup-
port 72, and the third support 73 may be assembled into
the support 7 described above.
[0089] When the dual reflector antenna is installed on
site, after the primary reflector 1 and the first support 71
mounted with the feed 3 are fastened relative to the un-
derpan 8, the second support 72 and the third support
73 mounted with the first motor 5 and the second motor
6 are assembled, and relative positions of the primary
reflector 1 and the secondary reflector 2 are adjusted.
[0090] Optionally, in order to make the first motor 5,
the second motor 6, and the secondary reflector 2 locate
in an environment with good air tightness, a sealed cavity
is formed in the support 7. The first motor 5, the second
motor 6, and the secondary reflector 2 are located in the
sealed cavity to prevent rainwater from entering the cav-
ity formed by the supports and influencing performance
of the first motor and the second motor. Therefore, when
the second support 72 is installed with the first support
71 and the third support 73, sealing strips 10 are disposed
at a joint between the second support 72 and the first
support 71 and a joint between the second support 72
and the third support 73, so that the first motor, the second
motor, and the secondary reflector are in a closed envi-
ronment.
[0091] Because the second support 72 is located be-
tween the primary reflector 1 and the secondary reflector
2, the second support 72 is made of the dielectric mate-
rial, and the first support 71 is close to the primary reflec-

tor 1, and has little impact on transmission of the elec-
tromagnetic signal. Therefore, the first support 71 may
be made of the metal material, to ensure strength of the
entire structure. The third support 73 may also be made
of the metal material.
[0092] FIG. 12 is a simulation diagram of electrical per-
formance of the dual reflector antenna in this application
when h of the second support 72 is selected as 3.6 mm
and θ is 20°, and a simulation diagram of electrical per-
formance of a dual reflector antenna that is not provided
with a second support. In FIG. 12, a horizontal coordinate
is an angle, a vertical coordinate is a gain, a curve 1 is a
gain curve of the dual reflector antenna that is not pro-
vided with the second support 72, and a curve 2 is a gain
curve of the dual reflector antenna provided with the sec-
ond support 72. It can be learned from results that the
two curves basically coincide, and this proves that the
second support made of the dielectric material in the
present invention had little deterioration effect on the per-
formance of the gain and the pattern of the antenna.
[0093] For the dual reflector antenna, this application
further provides a dual reflector antenna control method.
The control method includes a control method for return-
ing the secondary reflector to zero, and a control method
for adjusting the beam direction.
[0094] With reference to FIG. 13, a control method for
returning a secondary reflector to zero includes the fol-
lowing steps.
[0095] S11: Determine that the secondary reflector
cannot adjust a beam direction of a dual reflector anten-
na.
[0096] S12: Control a telescopic shaft to extend and
abut against a connecting piece, to drive the secondary
reflector to restore to an initial position, where the initial
position is a position in which a plane on which a diameter
of the secondary reflector is located is parallel to a plane
on which a diameter of a primary reflector of the dual
reflector antenna is located. That is, the secondary re-
flector is returned to zero.
[0097] When a structure of the dual reflector antenna
is shown in FIG. 10, to be specific, when the dual reflector
antenna includes a first connecting piece 91 and a sec-
ond connecting piece 92, driving the secondary reflector
to restore to an initial position specifically includes: con-
trolling a telescopic shaft 51 to extend and abut against
the first connecting piece 91, and pushing the first con-
necting piece 91 and the second connecting piece 92 to
rotate around a rotating shaft 61, to drive the secondary
reflector 2 to rotate to the initial position.
[0098] In step S11, a condition for determining that the
secondary reflector cannot adjust the beam direction of
the dual reflector antenna is described above, and details
are not described herein again.
[0099] With reference to FIG. 14, a control method for
adjusting a beam direction includes the following steps.
[0100] S21: Detect a deflection angle of a primary re-
flector.
[0101] When a dual reflector antenna including the pri-
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mary reflector and a secondary reflector shakes with a
tower, a deflection angle of the primary reflector or a de-
flection angle of the tower may be detected.
[0102] S22: Control a rotating shaft based on the de-
flection angle, where the rotating shaft drives the sec-
ondary reflector to rotate along a pitch axis relative to the
primary reflector, to adjust the beam direction of the dual
reflector antenna.
[0103] For example, when it is detected that the de-
flection angle of the primary reflector is -15°, the rotating
shaft drives the secondary reflector to rotate -1.5° relative
to the primary reflector. This is only an example descrip-
tion, and does not mean that in practice, when the de-
flection angle of the primary reflector is -15°, a rotation
angle of the secondary reflector needs to be -1.5°.
[0104] It should be noted that: when a plane on which
a diameter of the secondary reflector is located is parallel
to a plane on which a diameter of the primary reflector is
located, an angle at which the secondary reflector rotates
relative to the primary reflector is 0°; when the secondary
reflector rotates relative to the primary reflector in a first
direction, the rotation angle is greater than 0°; and when
the secondary reflector rotates relative to the primary re-
flector in a second direction opposite to the first direction,
the rotation angle is less than 0°.
[0105] In a beam direction adjustment process, wheth-
er the secondary reflector can adjust the beam direction
may be detected in real time, or may be detected peri-
odically.
[0106] During specific implementation, if it is detected
that the secondary reflector cannot adjust the beam di-
rection, the secondary reflector is returned to zero, and
a fault alarm may be activated to prompt replacement or
maintenance of a device.
[0107] Before the beam direction adjustment is per-
formed, self-check may further be performed on the dual
reflector antenna, to ensure that the beam direction ad-
justment can be performed. In this case, before the sec-
ondary reflector rotates relative to the primary reflector,
the control method further includes: detecting whether
the secondary reflector can adjust the beam direction of
the dual reflector antenna. When it is detected that the
secondary reflector can adjust the beam direction, the
rotating shaft drives the secondary reflector to rotate; and
when it is detected that the secondary reflector cannot
adjust the beam direction, the fault alarm is activated to
prompt replacement or maintenance of the device.
[0108] In addition to detection before and in a rotation
process of the secondary reflector, in some scenarios, a
first controller may also control a telescopic shaft of a
first driving structure to extend, to drive the secondary
reflector to restore to the initial position. For example, the
dual reflector antenna needs to be maintained, an angle
detection element indicates long-term shaking beyond
an allowable range, the first controller and the first driving
structure need to be checked periodically, and the like.
[0109] FIG. 15 is a flow block diagram of specific use
of a dual reflector antenna. After a dual reflector antenna

system is initialized, when it is determined that a second-
ary reflector can adjust a beam direction of the dual re-
flector antenna, the beam direction of the dual reflector
antenna is adjusted. A method for adjusting the beam
direction of the dual reflector antenna is described above.
The beam direction of the dual reflector antenna is ad-
justed, and fault detection is performed. When it is de-
termined that the beam direction of the dual reflector an-
tenna cannot be adjusted, a telescopic shaft is controlled
to extend and abut against a connecting piece, to drive
the secondary reflector to restore to an initial position.
[0110] In the descriptions of this specification, specific
features, structures, materials, or characteristics may be
combined in a proper manner in any one or more of em-
bodiments or examples.
[0111] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.

Claims

1. A dual reflector antenna, comprising:

a primary reflector, a secondary reflector, and a
feed, wherein the primary reflector is opposite
to the secondary reflector, and the feed is con-
figured to radiate an electromagnetic wave to
the secondary reflector;
a first driving structure, having a telescopic shaft;
and
a connecting piece, connected to the secondary
reflector, wherein
when the telescopic shaft is extended, the tele-
scopic shaft abuts against the connecting piece,
to drive the secondary reflector to restore to an
initial position, wherein the initial position is a
position in which a plane on which a diameter
of the secondary reflector is located is parallel
to a plane on which a diameter of the primary
reflector is located.

2. The dual reflector antenna according to claim 1,
wherein the dual reflector antenna further compris-
es:

a second driving structure, having a rotating
shaft, wherein
the rotating shaft is configured to drive the sec-
ondary reflector to rotate relative to the primary
reflector along a pitch axis, to adjust a beam
direction of the dual reflector antenna, wherein
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the pitch axis is parallel to the plane on which
the diameter of the primary reflector is located.

3. The dual reflector antenna according to claim 2,
wherein the connecting piece comprises a first con-
necting piece and a second connecting piece;

one end of the first connecting piece is connect-
ed to the rotating shaft, and when the telescopic
shaft is extended, the other end of the first con-
necting piece abuts against the telescopic shaft;
and
one end of the second connecting piece is con-
nected to the rotating shaft, and the other end
of the second connecting piece is connected to
the secondary reflector.

4. The dual reflector antenna according to any one of
claims 1 to 3, wherein the dual reflector antenna fur-
ther comprises:
a support, wherein the first driving structure is dis-
posed close to the secondary reflector, one end of
the support is fastened relative to the first driving
structure, and the other end of the support is fastened
relative to the primary reflector.

5. The dual reflector antenna according to claim 4,
wherein a part that is of the support, that is located
between the primary reflector and the secondary re-
flector, and that is at least close to the secondary
reflector is made of a dielectric material.

6. The dual reflector antenna according to claim 4 or
5, wherein a radial size of a part that is of the support
and that is located between the secondary reflector
and the primary reflector gradually decreases along
a direction from the secondary reflector to the prima-
ry reflector, to form a conical structure.

7. The dual reflector antenna according to claim 6,
wherein an included angle between a busbar and an
axis of the conical structure is 10° to 30°.

8. The dual reflector antenna according to any one of
claims 4 to 7, wherein a wall thickness h of the part
that is of the support and that is located between the
secondary reflector and the primary reflector is:

 , wherein
C is a speed of light, f is a center frequency of the
dual reflector antenna, Er is a relative dielectric con-
stant of the dielectric material, and N is a positive
integer greater than or equal to 1.

9. The dual reflector antenna according to any one of
claims 4 to 8, wherein a sealed cavity is formed in
the support, and the first driving structure and the

secondary reflector are disposed in the sealed cav-
ity.

10. The dual reflector antenna according to any one of
claims 4 to 9, wherein the support comprises:

a first support, wherein the first support is fas-
tened relative to the primary reflector, and the
feed is disposed in the first support;
a second support, wherein the second support
is fastened relative to the first support, and the
second support is made of a dielectric material;
and
a third support, wherein the third support is fas-
tened relative to the second support, and the
first driving structure is fastened in the third sup-
port.

11. A communication system, comprising:

the dual reflector antenna according to any one
of claims 1 to 10; and
a first controller, wherein the first controller is
configured to detect whether a secondary reflec-
tor can adjust a beam direction of the dual re-
flector antenna, and when it is determined that
the secondary reflector cannot adjust the beam
direction, the first controller controls a telescopic
shaft to extend and abut against a connecting
piece, to drive the secondary reflector to restore
to an initial position.

12. The communication system according to claim 11,
wherein the dual reflector antenna further comprises
a second driving structure that has a rotating shaft,
and the communication system further comprises:

an angle detection element, configured to detect
a deflection angle of a primary reflector; and
a second controller, configured to control, based
on the deflection angle, the rotating shaft to ro-
tate, to drive the secondary reflector to rotate
relative to the primary reflector, so as to adjust
the beam direction of the dual reflector antenna.

13. A dual reflector antenna control method, wherein a
dual reflector antenna comprises a first driving struc-
ture that has a telescopic shaft and a connecting
piece that is connected to a secondary reflector of
the dual reflector antenna, and the control method
comprises:

determining that the secondary reflector of the
dual reflector antenna cannot adjust a beam di-
rection of the dual reflector antenna; and
controlling the telescopic shaft to extend and
abut against the connecting piece, to drive the
secondary reflector to restore to an initial posi-
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tion, wherein the initial position is a position in
which a plane on which a diameter of the sec-
ondary reflector is located is parallel to a plane
on which a diameter of a primary reflector of the
dual reflector antenna is located.

14. The dual reflector antenna control method according
to claim 13, wherein the connecting piece comprises
a first connecting piece and a second connecting
piece, the dual reflector antenna further comprises
a second driving structure that has a rotating shaft,
one end of the first connecting piece is connected to
the rotating shaft, one end of the second connecting
piece is connected to the rotating shaft, and the other
end of the second connecting piece is connected to
the secondary reflector; and
driving the secondary reflector to restore to an initial
position comprises:
controlling the telescopic shaft to extend and abut
against the first connecting piece, and pushing the
first connecting piece and the second connecting
piece to rotate around the rotating shaft, to drive the
secondary reflector to rotate to the initial position.

15. The dual reflector antenna control method according
to claim 14, wherein the dual reflector antenna fur-
ther comprises a second controller and an angle de-
tection element; and
the control method comprises: determining at least
one of the following:

determining that the rotating shaft has a rotation
function;
determining that the second controller has a
function of controlling the rotating shaft to rotate;
and
determining that the angle detection element
has a function of detecting a deflection angle of
the primary reflector.
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