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Description
[Technical Field]

[0001] The present disclosure relates to an antenna, and more particularly, to a method and system for managing the
orientation direction of a mobile communication base station antenna capable of monitoring and adjusting information
on the orientation direction of the antenna.

[Background Art]

[0002] Contents described below merely provide background information related to embodiments of the present dis-
closure and do not constitute the related art.

[0003] A position and angle of an antenna installed in a mobile communication base station should be determined
according to precise design. In general, the installation location of the antenna is determined according to the result of
network design considering coverage and traffic. An orientation angle of the antenna is determined by considering a
sector orientation angle of a horizontal component of a beam. A tilting angle of the antenna is determined by considering
a tilting angle of a vertical component of the beam. The orientation angle and tilting angle are optimized to suit a radio
environment of a site where the antenna is installed through testing.

[0004] Radio signals in a frequency band of 5G 3.5 GHz have strong radio wave straightness. Therefore, in order to
secure a planned service coverage, the antenna should be installed with a pre-designed antenna azimuth. In the future,
even when increasing antennas, design and optimization should be performed based on consistent indicators to secure
service quality. In particular, since the radio wave straightness increases as the frequency band increases, a design
that minimizes azimuth errors should be performed in antenna installation.

[0005] In response to changes in a wireless environment, there are cases in which a tilting angle and an orientation
angle of a pre-installed antenna need to be readjusted. For example, a tilt of a mast supporting the antenna may change
due to an external environment such as strong wind. Alternatively, a clamp for combining the antenna and the mast may
be twisted in a horizontal direction. When the tilting angle or orientation angle of the antenna is different, there is a
problem in that a worker should perform direction measurement and alignment work using an expensive measuring
instrument of a Dual GPS method in the field.

[0006] Therefore, it is necessary to measure spatial orientation information of an antenna without putting a worker in
a field of a mobile communication base station, and to adjust a tilting angle and an orientation angle of the antenna so
that the antenna has a target spatial orientation.

[Disclosure]
[Technical Problem]

[0007] According to one aspect of the present disclosure, a main object thereof is to provide an antenna management
method and system for measuring the orientation direction of a mobile communication base station antenna in real time
and controlling an antenna so that the antenna has a target orientation direction.

[Technical Solution]

[0008] According to an embodiment of the present disclosure, an antenna management system including a direction
control device for controlling the orientation direction of a mobile communication base station antenna, wherein the
direction control device comprises: a data receiving unit configured to receive spatial orientation information of an antenna
device or video data obtained by capturing a foreground orientated by the antenna device from a measuring device; and
a control unit configured to control a tilting and steering means of the antenna device so that the antenna device has a
preset target spatial orientation using at least one of the spatial orientation information and the video data.

[0009] According to another embodiment of the present disclosure, an antenna management method performed by
a direction control device for controlling an orientation direction of a mobile communication base station antenna on an
antenna management system including the direction control device, the antenna management method comprising:
receiving spatial orientation information of an antenna device or video data obtained by capturing a foreground orientated
by the antenna device from a measuring device; and controlling a tilting and steering means of the antenna device so
that the antenna device has a preset target spatial orientation using at least one of the spatial orientation information
and the video data.

[0010] According to yet another embodiment of the present disclosure, an antenna management system including a
measuring device for measuring an orientation direction of a mobile communication base station antenna, wherein the
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measuring device mounted on a housing of an antenna device comprises: a communication unit configured to transmit
or receive data to or from a direction control device for controlling a tilting and steering means of the antenna device or
the antenna device; a direction measuring unit configured to detect an incident angle of sunlight to measure spatial
orientation information of the antenna device; and an image generating unit configured to generate video data obtained
by capturing a foreground orientated by the antenna device.

[Advantageous Effects]

[0011] According to an embodiment of the present disclosure, since a spatial direction of an antenna is measured and
controlled using a measuring device and a direction control device, it is possible to maintain base station facilities without
putting workers into the field.

[Description of Drawings]
[0012]

FIG. 1 is a conceptual diagram for describing an antenna management system according to one embodiment of the
present disclosure.

FIG. 2 is an exemplary diagram for describing hardware of a measuring device according to one embodiment of the
present disclosure.

FIG. 3 is a block configuration diagram for describing the measuring device according to one embodiment of the
present disclosure.

FIG. 4 is an exemplary diagram for describing one embodiment in which a direction control device controls an
antenna based on communication with an RPC according to one embodiment of the present disclosure.

FIG. 5 is an exemplary view for describing one embodiment of monitoring an antenna device using video data
generated by a measuring device according to one embodiment of the present disclosure.

FIG. 6 is an exemplary diagram for describing one embodiment in which the measuring device transmits the video
data to a remote administrator according to one embodiment of the present disclosure.

FIG. 7 is a flow chart for describing each process included in an antenna management method performed by a
direction control device according to one embodiment of the present disclosure.

[Mode for Disclosure]

[0013] The present disclosure relates to measuring 3D spatial orientation information of an antenna device in real
time, and remotely monitoring and controlling a direction of the antenna device based on spatial orientation information.
In order to measure the 3D spatial orientation information of the antenna device, the present disclosure uses a low-cost
and low error rate measuring device compared to an expensive measuring instrument of a Dual GPS method. Since the
measuring device of the present disclosure has a small size compared to the size of the antenna, there is an advantage
in that it is easy to install on the antenna. Since the measuring device measures the 3D spatial orientation information
of the antenna device, it may be referred to as a beam navigator (BN).

[0014] The detailed description set forth below in conjunction with the accompanying drawings is intended to describe
exemplary embodiments of the present disclosure, and is not intended to represent the only embodiments in which the
present disclosure may be practiced.

[0015] FIG. 1 is a conceptual diagram for describing an antenna management system according to one embodiment
of the present disclosure.

[0016] An antenna management system 10 according to one embodiment of the present disclosure includes any one
of a measuring device 100 and a direction control device 102.

[0017] The measuring device 100 is a device that measures spatial orientation information of an antenna device 104
by detecting an incident angle of sunlight. The measuring device 100 may be mounted on a housing of the antenna
device 104 and generates video data obtained by capturing the foreground orientated by the antenna device 104. The
measured spatial orientation information and captured video data will be described later with reference to FIG. 3.
[0018] The direction control device 102 is a device for controlling a tilting and steering means provided in the antenna
device 104 so that the antenna device 104 has a target spatial orientation. In one embodiment, the tilting and steering
means may be implemented by a mast supporting the antenna device 104 and a clamping device connecting the antenna
device 104. For example, the direction control device 102 includes a data receiving unit (not shown) that receives the
spatial orientation information of the antenna device 104 or video data obtained by capturing the foreground orientated
by the antenna device 104 from the measuring device, and a control unit (not shown) that controls the tilting and steering
means of the antenna device 104 so that the antenna device 104 has a preset target spatial orientation using at least
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one of the spatial orientation information and the video data. The direction control device 102 uses at least one of the
spatial orientation information and video data measured by the measuring device 100 to measure an error between a
current orientation direction of the antenna device 104 and the target spatial orientation. In one embodiment, the direction
control device 102 may be implemented by a control circuit included in the antenna device 104. In another embodiment,
the direction control device 102 may be implemented by part of a remote administrator (RAD) that manages the antenna
device 104 installed in a plurality of sites. In another embodiment, the direction control device 102 may be implemented
by a portable controller (RPC: RTS Portable Controller, hereinafter, referred to as "RPC") for RTS control carried by a
base station operator. One embodiment of operations of the RAD and RPC will be described later with reference to
FIGS. 4 and 6.

[0019] FIG. 2is an exemplary diagram for describing hardware of the measuring device according to one embodiment
of the present disclosure.

[0020] Referring to FIG. 2a, an exploded perspective view 20 in which only some components of the measuring device
100 are separated is shown. The housing of the measuring device 100 includes a protection cap 210, a body 220, and
a camera cover 230. FIG. 2a showing the protection cap 210, the body 220, and the camera cover is an exemplary
drawing for describing the appearance of the measuring device 100, and the specific appearance of the measuring
device 100 may be varied in various ways according to the embodiment of the present disclosure.

[0021] Referring to FIG. 2b, a cross-sectional side view 22 of the metering device 100 is shown. The inside of the
measuring device 100 includes at least a photo sensor 212, a main board 222, a surge board 224, a control cable 226,
and a camera module 232. In one embodiment, the measuring device 100 may further include a GPS module (not
shown) that provides GPS information of the antenna device 104 corresponding to the installation location of the meas-
uring device 100.

[0022] Referring to FIG. 2a, a plurality of photo sensors 212, which are arranged with different orientation directions
from each other on the spherical surface of a structure having a half-sphere shape surrounded by the protection cap
210, measure the amount of light of sunlight. Each photo sensor 212 is disposed at intervals of a predetermined angle
in a vertical direction in order to detect an incident angle of sunlight. Each photo sensor 212 is arranged at intervals of
a predetermined angle in a horizontal direction in order to determine the orientation of the antenna device 104. As shown
in FIG. 2a, since the plurality of photo sensors 212 are disposed on the spherical surface of the hemispherical structure,
the measuring device 100 can measure the 3D spatial orientation information having azimuth, tilt, and roll as elements.
[0023] The main board 222 processes data collected by each module included in the measuring device 100 and
controls each module. The surge board 224 prevents malfunctions and defects of the measuring device 100 due to
overvoltage. The camera module 232 captures the foreground orientated by the antenna device 104 in which the meas-
uring device 100 is installed. The GPS module can measure the latitude and longitude of the current location where the
beam navigator is installed.

[0024] FIG. 3 is a block configuration diagram for describing the measuring device according to one embodiment of
the present disclosure.

[0025] The measuring device 100 according to one embodiment of the present disclosure includes all or some of a
communication unit 300, a direction measuring unit 302, an image generating unit 304, and a memory 306. The measuring
device 20 shown in FIG. 3 is according to one embodiment of the present disclosure, and all blocks shown in FIG. 3 are
not essential components, and some blocks included in the measuring device 100 in another embodiment may be added,
changed, or deleted. The direction measuring unit 302 and the image generating unit 304 may be logical components
implemented by a processor included in the main board 222.

[0026] Hereinafter, each componentincluded in the measuring device 100 will be described with reference to FIG. 3.
[0027] The communication unit 300 provides access to an external network. For example, a remote administrator 400
may transmit or receive data to or from the direction control device 102 or the antenna device 104 through the commu-
nication unit 300. In one embodiment, the control cable 226 may operate as a part of communication unit 300. The
measuring device 100 transmits and receives measurement data and control data to or from an external device through
the control cable 226.

[0028] The direction measuring unit 302 calculates the incident angle of sunlight based on outputinformation measured
by the plurality of photo sensors 212. The direction measuring unit 302 calculates the azimuth of the antenna device
104 based on the calculated incident angle of sunlight, single GPS information collected by the GPS module, and a date
and time of measuring the amount of sunlight. Here, the azimuth calculated by the direction measuring unit 302 may be
an absolute azimuth or absolute horizontal azimuth. Here, the single GPS information includes the latitude and longitude
of the location where the measuring device 100 is installed. The direction measuring unit 302 may measure the tilt and
roll of the antenna device 104 in real time using an Inertial Measurement Unit sensor (IMU sensor). Meanwhile, a method
for measuring the azimuth, tilt, and roll using the GPS device and sensor is disclosed in Korean Patent Publication No.
2018-0023198 or the like.

[0029] The direction measuring unit 302 tracks a change in position of the antenna device 104 by using a motion
sensor to measure the azimuth of the antenna device 104 in a meteorological environment in which sunlight cannot be
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detected. For example, the motion sensor may be a displacement sensor that detects the amount of change in position,
but the specific type of motion sensor is not limited. The direction measuring unit 302 may output the 3D spatial orientation
information having calculated and measured azimuth, tilt, and roll as respective elements. In one embodiment, the
direction measuring unit 302 may be implemented by a photo sensor module including a plurality of photo sensors 212
and part of the main board 222.

[0030] Exemplary measurement data output by the direction measuring unit 302 is shown in Table 1. Here, the meas-
urement data includes the latitude and longitude. In Table 1, a tolerance means a difference between the latitude and
longitude provided by Google Map and the measurement data by the direction measuring unit 302.

[Table 1]
Measure
Item AVG.
1st 2nd 3rd 4th 5th

GPS Detect Time [sec] 42 47 53 45 55 48.4
Google Map 33.86 33.86 33.86 33.86 33.86 33.86

Latitude Beam Navigation 33.51 33.51 33.51 33.51 33.51 33.51

Tolerance 0.35 0.35 0.35 0.35 0.35 0.35
Google Map -117.89 | -117.89 | -117.89 | -117.89 | -117.89 | -117.89
Longitude | Beam Navigation | -117.53 | -117.53 | -117.53 | -117.53 | -117.53 | -117.53
Tolerance -0.36 -0.36 -0.36 -0.36 -0.36 -0.36

Altitude 56.1 59.3 45.7 39.3 54 50.88

[0031] Table 2 shows exemplary azimuth data measured by the direction measuring unit 302 in an actual mobile
communication base station field. In Table 2, an error represents a difference between the azimuth provided by Google
Maps and the azimuth measured by the direction measuring unit 302.

[Table 2]
Google map BN Error | UE Application (for reference)
Azimuth 180° 177.8° 2.2° 157°

[0032] The image generating unit 304 generates the image or video data obtained by capturing the foreground orien-
tated by the antenna device 104 in which the measuring device 100 is installed. The direction control device 102 monitors
a change in the orientation direction of the antenna device 104 using video data generated by the image generating unit
304. The image generating unit 304 may be implemented by the camera module 232 and part of the main board 222.

[0033] The memory 306 may store a program that causes a processor to perform a method of controlling the orientation
direction of the mobile communication base station antenna according to one embodiment of the present disclosure.
For example, the program may include a plurality of instructions executable by the processor, and a positioning database
update method may be performed by executing the plurality of instructions by the processor. The memory 306 may
include at least one of volatile memory and non-volatile memory. The volatile memory includes static random access
memory (SRAM) or dynamic random access memory (DRAM), and the like, and the non-volatile memory includes flash
memory and the like.

[0034] FIG. 4 is an exemplary diagram for describing one embodiment in which the direction control device controls
the antenna based on communication with the RPC according to one embodiment of the present disclosure.

[0035] Referring to an exemplary view 40 of FIG. 4, an antenna 104 and an RPC 402 controlling at least one antenna
104 respectively disposed in a remote base station are shown. In one embodiment, antenna 104 is supported by a mast
404, and the direction control device 102 may be disposed between the antenna 104 and the mast 404. In another
embodiment, the direction control device 102 may be implemented as part of an antenna to control a clamping device
supporting the antenna 104.

[0036] The measuring device 100 measures the 3D spatial orientation information of the antenna device 104 measured
in real time. The direction control device 102 controls a remote tilting and steering means (hereinafter, "RTS module")
provided in the antenna device 104 based on the spatial orientation information. Specifically, the direction control device
102 remotely monitors the tilt and steering of the antenna device 104 and aligns the antenna device 104 so that the
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antenna device 140 has the target spatial orientation. A clamping device for an antenna and a control method thereof
to change the angle of the antenna device 104 are known in the art, and thus, a detailed description thereof will be omitted.
[0037] Referring to FIG. 4, the RPC 402 receives current spatial orientation information of the plurality of antenna
devices 104 measured by the measuring device 100. In the embodiment of FIG. 4, the direction control device 102 for
controlling the tilting angle and orientation angle of the antenna device 104 may be implemented by the RAD 400 or the
RPC 402. In one embodiment, the RPC 402 may transmit or receive data with the measuring device 100 using wired
or wireless communication. In another embodiment, the RPC 402 may be connected wirelessly or in a wired manner
with an RTS module for providing the RTS function. For example, the RPC 402 may perform wired communication using
a local area network (LAN) or a wide area network (WAN). RPC 402 may perform wireless communication through a
cellular network or a Wi-Fi network. However, the specific type of wireless or wired communication network used by the
RPC 402 is not limited thereto. The base station operator may use the RPC 402 at the installation or maintenance site
of the antenna device 104 to check the received spatial orientation information, and thus, check whether the current
orientation direction of each antenna device 104 matches the originally designed target spatial orientation. In another
embodiment, the RPC 402 may generate control data for each antenna device 104 to have a target spatial orientation
based on the current spatial orientation information of the plurality of antenna devices 104. The RPC 402 may control
the tilting angle and orientation angle of the antenna device 104 by transmitting control data to the RTS module of the
antennadevice 104. The RPC 402, the measuring device 100, and the RTS module may transmit or receive measurement
data and control data to each other according to an Antenna Interface Standards Group protocol (AISG protocol). The
AISG protocol is a standardized specification to secure interconnectivity for the antenna control method, and since it is
already known in the art, a detailed description thereof will be omitted.

[0038] FIG. 5 is an exemplary view for describing one embodiment of monitoring the antenna device using the video
data generated by the measuring device according to one embodiment of the present disclosure.

[0039] Referring to FIG. 5a, the remote administrator 400 disposed in a central control center receives, through the
AISG protocol", the spatial orientation information and the video data generated by the measuring device 100 from the
antenna devices 104 installed in a plurality of places. A manager of the central control center can monitor the foreground
orientated by the antenna device 104 located in each base station using video data provided through a display 500. In
addition, the manager can monitor the GPS coordinates and spatial orientation coordinates of each antenna device 104.
[0040] Referring to FIG. 5b, an operation & management center 502 receives information generated by the measuring
device 100 disposed on the antenna device 104 installed in a plurality of sites. The information generated by the measuring
device 100 includes the azimuth, the tilt, the roll, the video data obtained by capturing the foreground to which the antenna
device 104 is directed, and the GPS information. The GPS information includes the latitude, longitude, and altitude of
the antenna device 104. Specifically, the information generated by the measuring device 100 is transmitted to a core
network 508 through an AISG protocol via an optical fiber 504 and a digital unit (DU) 506. The operation & management
center 502 connected to the core network 508 is a communication network management system and can monitor the
change in the orientation direction of the antenna device 104 in real time.

[0041] FIG. 6 is an exemplary diagram for describing one embodiment in which the measuring device transmits the
video data to the remote administrator according to one embodiment of the present disclosure.

[0042] Referring to FIG. 6, the remote administrator 400 receives the current spatial orientation information of the
antenna device 104 using wired or wireless communication. In the embodiment of FIG. 6, the direction control device
102 for controlling the tilting angle and orientation angle of the antenna device 104 may be implemented by the remote
administrator 400. The remote administrator 400 may control the RTS module of the antenna device 104 based on the
difference between the current spatial orientation information and the target spatial orientationspatial orientation infor-
mation. That is, the remote administrator 400 may detect a change in the orientation direction of the antenna device 104
due to an external environment in real time and automatically control the RTS module so that the antenna device 104
has the target orientation direction.

[0043] Inanother embodiment, the remote administrator 400 may monitor and control the change in orientation direction
of the antenna device 104 without the spatial orientation information of the antenna device 104. For example, an excep-
tional situation in which the measuring device 100 cannot measure spatial orientation information of the antenna device
104 may be assumed. The exceptional situation may be a situation in which sunlight is not incident at night, bad weather
in which the amount of sunlight is insignificant, or a case where a failure of the photo sensor 212 occurs. The remote
administrator 400 uses the video data, which is generated by the measuring device 100, in an auxiliary way when
orientation direction monitoring based on the spatial orientation information of the antenna device 104 is impossible.
The remote administrator 400 may monitor the change in the orientation direction of the antenna device 104 based on
the video data, and control the tilting angle and orientation angle of the antenna device 104. For example, the remote
administrator 400 may store an image frame of video data captured in a situation in which the spatial orientation information
of the antenna device 104 measured by the measuring device 100 coincides with target spatial orientationspatial orien-
tation information as a reference image. Subsequently, when measurement of the spatial orientation information by the
measuring device 100 is impossible, the remote administrator 400 compares the image frame obtained from the video
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stream obtained by capturing the foreground to which the antenna device 104 is directed with the reference image.
Specifically, the remote administrator 400 detects the change in the orientation direction by controlling the RTS module
of the antenna device 104 so that the center of an image frame received in real time coincides with the center of the
reference image.

[0044] In another embodiment of the present disclosure, the remote administrator 400 may remotely adjust the tilting
angle and orientation angle of the antenna device 104 in response to changes in the wireless environment on the path
through which radio waves are transmitted from the base station antenna device 104. Here, the change in the wireless
environment means a change in the wireless communication environment due to new building construction, land devel-
opment, or terrain change.

[0045] In another embodiment of the present disclosure, the remote administrator 400 may provide the spatial orien-
tation information measured by the measuring device 100 to a baseband unit (BBU). Spatial orientation information,
which is accurate information about the actual antenna beam direction, can be used in a solution for network optimization.
A mobile communication service provider checks the antenna beam direction through the spatial orientation information
measured by the measuring device 100 according to the present disclosure. The mobile communication service provider
can build a more precise network optimization solution by remotely aligning the desired antenna beam direction using
the RTS module.

[0046] In another embodiment, the direction control device 102 may be implemented by a control circuit of antenna
device 104. The control circuit receives the current spatial orientation information of the antenna device 104 from the
measuring device 100. An algorithm for automatically controlling the RTS module of the antenna device 104 based on
the difference between the current spatial orientation information and the target spatial orientationspatial orientation
information may be mounted in the control circuit. That is, the control circuit of the antenna device 104 may detect the
change in the orientation direction of the antenna device 104 due to external factors in real time and provide a function
of automatically restoring the antenna device 104 to have the target orientation direction.

[0047] FIG. 7 is a flow chart for describing each process included in the antenna management method performed by
the direction control device according to one embodiment of the present disclosure.

[0048] Hereinafter, each process included in the antenna management method will be described with reference to
FIG. 7. Meanwhile, descriptions overlapping those of FIGS. 1 to 6 will be omitted.

[0049] The data receiving unit included in the direction control device 102 receives the spatial orientation information
of the antenna device 104 from the measuring device 100 or the video data obtained by capturing the foreground
orientated by the antenna device 104 (S700).

[0050] The control unitincluded in the direction control device 102 controls the tilting and steering means of the antenna
device 104 so that the antenna device 104 has the preset target spatial orientation using at least one of the spatial
orientation information and the video data (S702).

[0051] In the flow chart, each process is described as sequentially executed, but this is merely an example of the
technical idea of some embodiments of the present disclosure. In other words, those skilled in the art to which some
embodiments of the present disclosure belong may change and execute the processes described in the flow chart within
the scope of not departing from the essential characteristics of some embodiments of this disclosure, or can apply various
modifications and variations by executing one or more processes in parallel. Therefore, the flow chart is not limited to
a time-series order.

[0052] Various implementations of the devices and methods described herein may include a digital electronic circuit,
an integrated circuit, a field programmable gate arrays (FPGA), an application specific integrated circuit (ASIC), computer
hardware, firmware, software, and/or combinations thereof. These various implementations may include being imple-
mented by one or more computer programs executable on a programmable system. The programmable system includes
atleast one programmable processor (which may be a special purpose processor or may be a general-purpose processor)
coupled to receive data and instructions from and transmit data and instructions to the storage system, at least one input
device, and at least one output device. Computer programs (also known as programs, software, software applications,
or code) contain instructions for a programmable processor and are stored on a "computer readable medium".

[0053] The computer-readable recording medium includes all types of recording devices in which data that can be
read by a computer system is stored. The computer-readable recording medium may further include non-volatile or non-
transitory media such as a ROM, a CD-ROM, a magnetic tape, a floppy disk, a memory card, a hard disk, a magneto-
optical disk, and a storage device or a transitory medium such as a data transmission medium. In addition, the computer-
readable recording medium may be distributed in computer systems connected through a network, and computer-
readable codes may be stored and executed in a distributed manner.

[0054] Variousimplementations of the devices and methods described herein may be implemented by a programmable
computer. Here, the computer includes a programmable processor, a data storage system (including volatile memory,
non-volatile memory, or other types of storage systems, or combinations thereof) and at least one communication
interface. For example, the programmable computer may be one of a server, a network device, a set top box, an
embedded device, a computer expansion module, a personal computer, a laptop, a personal data assistant (PDA), a
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cloud computing system, and a mobile device.

Claims

An antenna management system including a direction control device for controlling the orientation direction of a
mobile communication base station antenna, wherein the direction control device comprises:

a data receiving unit configured to receive spatial orientation information of an antenna device or video data
obtained by capturing a foreground orientated by the antenna device from a measuring device; and

a control unit configured to control a tilting and steering means of the antenna device so that the antenna device
has a preset target spatial orientation using at least one of the spatial orientation information and the video data.

The antenna management system of claim 1, wherein the control unit

monitors a change in the orientation direction of the antenna device in real time based on a difference between
the spatial orientation information and the preset target spatial orientation information, and

in response to detecting the change in the orientation direction, controls the tilting and steering means so that
the antenna device has the target spatial orientation.

The antenna management system of claim 1, wherein the control unit

monitors a change in the orientation direction of the antenna device by using the video data as an aid when
measurement of the spatial orientation information is impossible, and

in response to detecting the change in the orientation direction, controls the tilting and steering means so that
the antenna device has the target spatial orientation.

The antenna management system of claim 1, wherein the control unit,

stores an image frame of the video data in advance as a reference image in a situation in which the spatial
orientation information of the antenna device coincides with preset target spatial orientation information, and
monitors the change in the orientation direction of the antenna device by comparing an image frame obtained
from video data generated in real time by the measuring device with the reference image.

The antenna management system of claim 1, wherein the direction control device is any one of a remote administrator
which manages antenna devices installed in a plurality of places, a portable controller for RTS control carried by a
base station operator, and a control circuit mounted on the antenna device.

An antenna management method performed by a direction control device for controlling an orientation direction of
a mobile communication base station antenna on an antenna management system including the direction control
device, the antenna management method comprising:

receiving spatial orientation information of an antenna device or video data obtained by capturing a foreground
orientated by the antenna device from a measuring device; and

controlling a tilting and steering means of the antenna device so that the antenna device has a preset target
spatial orientation using at least one of the spatial orientation information and the video data.

The antenna management method of claim 6, wherein the controlling includes

monitoring a change in the orientation direction of the antenna device in real time based on a difference between
the spatial orientation information and the preset target spatial orientation information, and

in response to detecting the change in the orientation direction, controlling the tilting and steering means so
that the antenna device has the target spatial orientation.

8. The antenna management method of claim 6, wherein the controlling includes

monitoring a change in the orientation direction of the antenna device by using the video data as an aid when
measurement of the spatial orientation information is impossible, and
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in response to detecting the change in the orientation direction, controlling the tilting and steering means so
that the antenna device has the target spatial orientation.

The antenna management method of claim 8, wherein the controlling includes

storing an image frame of the video data in advance as a reference image in a situation in which the spatial
orientation information of the antenna device coincides with preset target spatial orientation information, and
monitoring the change in the orientation direction of the antenna device by comparing an image frame obtained
from video data generated in real time by the measuring device with the reference image.

An antenna management system including a measuring device for measuring an orientation direction of a mobile
communication base station antenna, wherein the measuring device mounted on a housing of an antenna device
comprises:

a communication unit configured to transmit or receive data to or from a direction control device for controlling
a tilting and steering means of the antenna device or the antenna device;

a direction measuring unit configured to detect an incident angle of sunlight to measure spatial orientation
information of the antenna device; and

an image generating unit configured to generate video data obtained by capturing a foreground orientated by
the antenna device.

The antenna management system of claim 10, wherein the direction measuring unit tracks an amount of change in
a position of the antenna device by using a motion sensor to measure an azimuth of the antenna device in a
meteorological environment in which sunlight cannot be detected.

The antenna management system of claim 10, wherein the measuring device transmits the spatial orientation
information measured through the communication unit and the generated video data to the direction control device.
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