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(57) ABSTRACT

A rotary structure module applied to a head-up display
device includes a curved mirror assembly, at least one
bracket and a driving element. The curved mirror assembly
has a rotation axis, and includes a curved mirror, a fixing
frame, a rotating shaft and a counterweight. The rotation axis
corresponds to the rotating shaft, and the rotating shaft is
passed through the fixing frame. The curved mirror and the
counterweight are respectively fixed on two opposite sides
of the fixing frame and located on two sides of the rotating
shaft, so that the center of gravity of the curved mirror
assembly is overlapped with the rotating axis. The bracket is
sleeved on the rotating shaft, and the driving element drives
the curved mirror assembly, so that the curved mirror rotates
around the rotating shaft as the rotation axis.
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ROTARY STRUCTURE MODULE AND
HEAD-UP DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of U.S.
provisional application Ser. No. 63/284,006, filed on Nov.
30, 2021 and China application serial no. 202210072718.6,
filed on Jan. 21, 2022. The entirety of each of the above-
mentioned patent applications is hereby incorporated by
reference herein and made a part of this specification.

BACKGROUND

Technology Field

[0002] The disclosure relates to a vehicle electronic com-
ponent, and particularly, to a rotary structure module and a
head-up display device using the rotary structure module.

Description of Related Art

[0003] Head-up displays (HUDs) are widely used in air-
plane, land vehicles, retail store windows to present infor-
mation superimposed on the surrounding environment to the
users. Many vehicle interior HUDs include image genera-
tors, flat mirrors, and curved mirrors. The image light
provided by the image generator allows the driver to see the
image displayed outside the vehicle through the windshield,
the light that generates the image can be reflected to the eyes
of the driver via the flat mirror, curved mirror, and wind-
shield in sequence, and accordingly the enlarged virtual
image is imaged to the other side (i.e., the outside of the
vehicle) of the windshield, so that the driver can read the
driving information provided by the vehicle information
system without looking down at the dashboard or navigator
when the vehicle is in motion. In order to match the eye
height of different drivers, the inclination angle of the curved
mirror must be adjustable, so as to adjust the clarity and
image position of the image projected on the windshield.
[0004] At present, the center of gravity of the curved
mirror of the head-up display is offset, so the weight of the
curved mirror itself may generate torque on the rotation axis.
However, this torque may result in provision of additional
torque to rotate the curved mirror when adjusting the tilt
angle of the curved mirror. In addition, a large torque motor
or a high reduction ratio gear design is also required, thereby
increasing the production cost and design complexity of the
head-up display.

[0005] The information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the described technology and therefore it may
contain information that does not form the prior art that is
already known to a person of ordinary skill in the art.
Further, the information disclosed in the Background section
does not mean that one or more problems to be resolved by
one or more embodiments of the disclosure was acknowl-
edged by a person of ordinary skill in the art.

SUMMARY

[0006] The disclosure provides a rotary structure module
capable of preventing external torque caused by the eccen-
tricity of the curved mirror and reducing production cost and
design complexity.
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[0007] The disclosure also provides a head-up display
device including the rotary structure module, which can
provide good display quality.

[0008] Other objectives and advantages of the disclosure
can be further understood from the technical features dis-
closed in the disclosure.

[0009] To achieve one, part of, or all of the objectives or
other objectives, an embodiment of the disclosure provides
a rotary structure module, applied to a head-up display
device and including a curved mirror assembly, at least one
bracket, and a driving element. The curved mirror assembly
has a rotation axis, and the curved mirror assembly includes
a curved mirror, a fixing frame, a rotating shaft, and a
counterweight. The rotation axis corresponds to the rotating
shaft, and the rotating shaft passes through the fixing frame.
The curved mirror and the counterweight are fixed on two
opposite sides of the fixing frame, respectively and are
located at two sides of the rotating shaft, respectively. A
center of gravity of the curved mirror assembly is over-
lapped with the rotation axis. The bracket is sleeved on the
rotating shaft; and the driving element drives the curved
mirror assembly so that the curved mirror rotates around the
rotating shaft as the rotation axis.

[0010] To achieve one, part of, or all of the objectives or
other objectives, an embodiment of the disclosure provides
a head-up display device, including an image generating
unit, at least one mirror, and a rotary structure module. The
image generating unit includes at least one illumination
system and a display panel. The illumination system pro-
vides at least one illumination beam to be transmitted to the
display panel. The display panel has a first imaging surface
and a second imaging surface disposed adjacent to each
other and located on a same plane. The first imaging surface
and the second imaging surface of the display panel receive
the illumination beam to be converted into a first image
beam and a second image beam, respectively. The rotary
structure module includes a curved mirror assembly, at least
one bracket, and a driving element. The first image beam and
the second image beam are transmitted to a target element
via the mirror and the curved mirror assembly sequentially
to form a first virtual image and a second virtual image,
respectively. The curved mirror assembly has a rotation axis.
The curved mirror assembly includes a curved mirror, a
fixing frame, a rotating shaft, and a counterweight. The
rotation axis corresponds to the rotating shaft, and the
rotating shaft passes through the fixing frame. The curved
mirror and the counterweight are fixed on two opposite sides
of the fixing frame, respectively and located on two sides of
the rotating shaft, respectively so that a center of gravity of
the curved mirror assembly is overlapped with the rotation
axis. The bracket is sleeved with the rotating shaft. The
driving element drives the curved mirror assembly, so that
the curved mirror rotates around the rotating shaft as the
rotation axis to adjust an incident angle of the curved mirror
relative to the first image beam and the second image beam.
[0011] In summary, the embodiments of the disclosure
have at least one of the following advantages or effects. In
the design of the rotary structure module of the disclosure,
the curved mirror assembly includes a counterweight; the
curved mirror and the counterweight are fixed on two
opposite sides of the fixing frame respectively and located
on two sides of the rotating shaft respectively; and the center
of gravity of the curved mirror assembly is overlapped with
the rotation axis. Accordingly, external torque caused by
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eccentricity of the curved mirror can be prevented, and
production cost and design complexity can be reduced. In
addition, the head-up display device using the rotary struc-
ture module of the disclosure can provide good display
quality.

[0012] Other objectives, features and advantages of the
disclosure will be further understood from the further tech-
nological features disclosed by the embodiments of the
disclosure wherein there are shown and described preferred
embodiments of this disclosure, simply by way of illustra-
tion of modes best suited to carry out the disclosure.

BRIEF DESCRIPTION OF THE DRAWING

[0013] The accompanying drawings are included to pro-
vide a further understanding of the disclosure, and are
incorporated in and constitute a part of this specification.
The drawings illustrate examples of the disclosure and,
together with the description, serve to explain the principles
of the disclosure.

[0014] FIG. 1A is a schematic view of a head-up display
device according to an embodiment of the disclosure.
[0015] FIG. 1B is a schematic view of an image generating
unit of the head-up display device of FIG. 1A.

[0016] FIG.2A is a schematic perspective view of a rotary
structure module of the head-up display device of FIG. 1A.
[0017] FIG. 2B is a schematic rear perspective view of the
rotary structure module of FIG. 2A.

[0018] FIG. 2C is a schematic rear perspective view of the
rotary structure module of FIG. 2A from another viewing
angle.

[0019] FIG. 2D and FIG. 2E are exploded perspective

views of part of the rotary structure module of FIG. 2A,
respectively.

[0020] FIG. 2F is a side view of the rotary structure
module of FIG. 2A.

[0021] FIG. 2G is an exploded perspective view of the
rotary structure module and part of the casing of the head-up
display device of FIG. 1A.

[0022] FIG. 2H is a schematic perspective view of the
rotary structure module and part of the casing of the head-up
display device of FIG. 1A.

DESCRIPTION OF THE EMBODIMENTS

[0023] In the following detailed description of the pre-
ferred embodiments, reference is made to the accompanying
drawings which form a part hereof, and in which are shown
by way of illustration specific embodiments in which the
disclosure may be practiced. In this regard, directional
terminology, such as “top,” “bottom,” “front,” “back,” etc.,
is used with reference to the orientation of the Figure(s)
being described. The components of the disclosure can be
positioned in a number of different orientations. As such, the
directional terminology is used for purposes of illustration
and is in no way limiting. On the other hand, the drawings
are only schematic and the sizes of components may be
exaggerated for clarity. It is to be understood that other
embodiments may be utilized and structural changes may be
made without departing from the scope of the disclosure.
Also, it is to be understood that the phraseology and termi-
nology used herein are for the purpose of description and
should not be regarded as limiting. The use of “including,”
“comprising,” or “having” and variations thereof herein is
meant to encompass the items listed thereafter and equiva-
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lents thereof as well as additional items. Unless limited
otherwise, the terms “connected,” “coupled,” and
“mounted” and variations thereof herein are used broadly
and encompass direct and indirect connections, couplings,
and mountings. Similarly, the terms “facing,” “faces” and
variations thereof herein are used broadly and encompass
direct and indirect facing, and “adjacent to” and variations
thereof herein are used broadly and encompass directly and
indirectly “adjacent to”. Therefore, the description of “A”
component facing “B” component herein may contain the
situations that “A” component directly faces “B” component
or one or more additional components are between “A”
component and “B” component. Also, the description of “A”
component “adjacent to” “B” component herein may contain
the situations that “A” component “component is directly
“adjacent to” “B” component or one or more additional
components are between “A” component and “B” compo-
nent. Accordingly, the drawings and descriptions will be
regarded as illustrative in nature and not as restrictive.

[0024] FIG. 1A is a schematic view of a head-up display
device according to an embodiment of the disclosure. FIG.
1B is a schematic view of an image generating unit of the
head-up display device of FIG. 1A. FIG. 2A is a schematic
perspective view of a rotary structure module of the head-up
display device of FIG. 1A. FIG. 2B is a schematic rear
perspective view of the rotary structure module of FIG. 2A.
FIG. 2C is a schematic rear perspective view of the rotary
structure module of FIG. 2A from another viewing angle.
FIG. 2D and FIG. 2E are exploded perspective views of part
of the rotary structure module of FIG. 2A, respectively. FIG.
2F is a side view of the rotary structure module of FIG. 2A.
FIG. 2G is an exploded perspective view of the rotary
structure module and the casing of the head-up display
device of FIG. 1A. FIG. 2H is a schematic perspective view
of the rotary structure module and the casing of the head-up
display device of FIG. 1A. To facilitate the illustration, a
bracket is omitted in FIG. 2E.

[0025] Referring to both FIG. 1A and FIG. 1B first, in the
embodiment, a head-up display device 10 includes an image
generating unit 100, at least one mirror 200, a rotary
structure module 300, and a casing 400. The image gener-
ating unit 100, the at least one mirror 200 and the rotary
structure module 300 are disposed in the casing 400. For
example, the head-up display device 10 is configured in
vehicles such as automobiles and installed under the dash-
board of the automobile, for example, that is, the casing 400
is fixed under the dashboard of the automobile. The image
generating unit 100 includes at least one illumination system
110 and a display panel 120, and the illumination system 110
provides at least one illumination beam L to be transmitted
to the display panel 120. Meanwhile, the display panel 120
is a liquid crystal display panel 120, or other imaging
elements having similar functions, for example.

[0026] In detail, referring to FIG. 1B, the illumination
system 110 includes a first illumination system 110a and a
second illumination system 1105, and the illumination beam
L includes a first illumination beam L1 and a second
illumination beam [.2. The first illumination system 110q is
configured for providing the first illumination beam L1, and
the second illumination system 1104 is configured for pro-
viding the second illumination beam [.2. The display panel
120 has a first imaging surface 122 and a second imaging
surface 124 disposed adjacent to each other and located on
the same plane, so as to provide different or related image
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information, respectively. The first imaging surface 122 of
the display panel 120 receives the first illumination beam L1
to be converted into a first image beam I1, and the second
imaging surface 124 of the display panel 120 receives the
second illumination beam L2 to be converted into a second
image beam 12.

[0027] More specifically, the first illumination system
1104 includes a first light source 1124, a collimating lens
114a, a lens 1154, a lens 117a, and a mirror 119a. The
collimating lens 114aq is located on the transmission path of
the first illumination beam L1 from the first light source
1124 and configured for collimating the first illumination
beam 1. According to some embodiments, the collimating
lens 114a makes the divergence angle of the collimated first
illumination beam L1 less than 1°, but other suitable angles
may also be used according to system requirements, and the
disclosure is not limited thereto. The first light source 112a
of the first illumination system 110a¢ emits the first illumi-
nation beam 1, and the first illumination beam .1 passes by
the collimating lens 114a, the lens 115a, the lens 1174, and
the mirror 119a in sequence and is reflected by the mirror
1194 to the first imaging surface 122 of the display panel
120. By adjusting the configuration of the first light source
1124, the collimating lens 114aq, the lens 1154, the lens 1174
and the mirror 119a, especially the angle of the mirror 119a,
the incident angle at which the first illumination beam L1 is
incident to the first imaging surface 122 can be adjusted to
a first incident angle A1. That is, the first illumination beam
L1 is incident to the first imaging surface 122 of the display
panel 120 at the first incident angle A1, and the first imaging
surface 122 of the display panel 120 converts the first
illumination beam L1 into the first image beam I1.

[0028] According to some embodiments, the first illumi-
nation beam [.1 may be monochromatic light or polychro-
matic light, but the disclosure is not limited thereto. Accord-
ing to some embodiments, the first light source 112a of the
first illumination system 110 includes one or more light-
emitting elements. The quantity of light-emitting elements
can be determined according to requirements, which is not
limited in the disclosure. According to some embodiments,
the light-emitting element is a light-emitting diode, a laser
diode, or other elements with similar properties, but the
disclosure is not limited thereto.

[0029] Referring to FIG. 1B again, the second illumination
system 1105 includes a second light source 1124, a colli-
mating lens 1145, a lens 1155, a mirror 1175, and a lens
1195. The collimating lens 11454 is located on the transmis-
sion path of the second illumination beam L2 from the
second light source 1125 and configured for collimating the
second illumination beam [.2. According to some embodi-
ments, the collimating lens 1145 makes the divergence angle
of the collimated second illumination beam L2 less than 1°,
but other suitable angles may also be used according to
system requirements, and the disclosure is not limited
thereto. The second light source 1125 of the second illumi-
nation system 1105 emits the second illumination beam 1.2,
and the second illumination beam [.2 passes by the colli-
mating lens 1145, the lens 1155, the mirror 1175, and the
lens 1195 in sequence and is incident to the second imaging
surface 124 of the display panel 120. By adjusting the
configuration of the second light source 1125, the collimat-
ing lens 1145, the lens 1155, the mirror 1175, and the lens
1195, the incident angle at which the second illumination
beam L2 is incident to the second imaging surface 124 can
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be adjusted to a second incident angle A2. That is, the
second illumination beam L2 is incident to the second
imaging surface 124 of the display panel 120 at the second
incident angle A2, and the second imaging surface 124 of the
display panel 120 converts the second illumination beam [.2
into the second image beam 12.

[0030] According to some embodiments, the second illu-
mination beam [.2 may be monochromatic light or poly-
chromatic light, but the disclosure is not limited thereto.
According to some embodiments, the second illumination
beam [.2 and the first illumination beam [.1 may be the same
color light or may be different color light, but the disclosure
is not limited thereto. According to some embodiments, the
second light source 1125 includes one or more light-emitting
elements. The quantity of light-emitting elements can be
determined according to requirements, which is not limited
in the disclosure. According to some embodiments, the
quantity of light-emitting elements of the second light
source 1126 may be the same as or different from the
quantity of light-emitting elements of the first light source
1124, but the disclosure is not limited thereto. According to
some embodiments, the light-emitting element is a light-
emitting diode, a laser diode, or other elements with similar
properties, but the disclosure is not limited thereto.

[0031] As shown in FIG. 1B, the transmission path of the
first illumination beam L1 incident to the first imaging
surface 122 does not intersect with the transmission path of
the second illumination beam L2 incident to the second
imaging surface 124. The first image beam I1 exit the
display panel 120 at a first light-emitting angle B1 and the
second image beam 12 exit the display panel 120 at a second
light-emitting angle B2. The first light-emitting angle B1 is
the angle between the direction in which the first illumina-
tion beam L1 exit the display panel 120 and the normal line
N of the display panel 120, and the second light-emitting
angle B2 is the angle between the direction in which the first
illumination beam L1 exit the display panel 120 and the
normal line N of the display panel 120. The first light-
emitting angle B1 is different from the second light-emitting
angle B2. That is, the first image beam I1 and the second
image beam 12 exit the first imaging surface 122 and the
second imaging surface 124 of the display panel 120 at
different light-emitting angles, respectively.

[0032] The first incident angle Al of the first illumination
beam L1 incident to the first imaging surface 122 is different
from the second incident angle A2 of the second illumina-
tion beam L2 incident to the second imaging surface 124, so
the optical paths of the first illumination beam 1.1 and the
second illumination beam [.2 may interfere, making part of
the first illumination beam L1 incident to the second imag-
ing surface 124 or part of the second illumination beam [.2
incident to the first imaging surface 122 and further resulting
in generation of unnecessary stray light and ghost images in
the subsequent images. Therefore, as shown in FIG. 1B, the
mirror 119a of the first illumination system 110« is disposed
between the first illumination system 110a and the second
illumination system 1105, and the transmission path of the
first illumination beam L1 incident to the first imaging
surface 122 and the optical path of the second illumination
beam 1.2 incident to the second imaging surface 124 do not
intersect with each other. The mirror 1194 is implemented as
a flat mirror, for example, disposed between the two illu-
mination systems through a casing (e.g., the casing 400 of
FIG. 1A) fixed to the head-up display device. For detailed
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description, the mirror 119a is disposed on one side of the
display panel 120, for example, and can be tilted relative to
the display panel 120 according to the actual optical path, so
that the first illumination beam L1 reflected by the mirror
1194 is incident to the first imaging surface 122 of the
display panel 120 at the first incident angle Al. The con-
figuration of the mirror 119a¢ can effectively block the
interference of the first illuminating beam L1 and the second
illuminating beam [.2 on the optical paths of the first
imaging surface 122 and the second imaging surface 124,
and meanwhile the configuration of the mirror of the first
illumination system 110a is also provided to meet the
limitation of the required first incident angle A1 at which the
first illumination beam [.1 emitted by the first illumination
system 110q is incident to the first imaging surface 122.

[0033] According to some embodiments, the reflecting
surface of the mirror 1194 can reflect the first illumination
beam L1, and the other surface of the mirror 1194, that is,
the opposite surface of the reflecting surface, has a light
absorbing element to absorb the second illumination beam
L2 incident to the mirror to prevent the stray light generated
in the optical path of the second illumination beam 1.2 from
entering the optical path of the first illumination beam L1 or
entering the first imaging surface 122 of the display panel
120.

[0034] Furthermore, referring to FIG. 1A, FIG. 2A, FIG.
2B, and FIG. 2C altogether, the first image beam I1 and the
second image beam 12 emitted from the image generating
unit 100 are successively transmitted to the at least one
mirror 200 and the rotary structure module 300. In the
embodiment, the rotary structure module 300 includes a
curved mirror assembly 310, at least one bracket (two
brackets 320 and 330 are schematically shown), and a
driving element 340. The curved mirror assembly 310
includes a curved mirror 312, a fixing frame 314, a rotating
shaft 316, and a counterweight 318. The first image beam 11
and the second image beam 12 are transmitted to a target
element 20 via the mirror 200 and the curved mirror assem-
bly 310 sequentially to form a first virtual image M1 and a
second virtual image M2, respectively. The target element
20 is, for example, a windshield of an automobile. Mean-
while, the mirror 200 includes a first imaging mirror 210 and
a second imaging mirror 220. The first image beam I1 is
transmitted to the curved mirror 312 of the curved mirror
assembly 310 via the first imaging mirror 210, the second
image beam 12 is transmitted to the curved mirror 312 of the
curved mirror assembly 310 via the second imaging mirror
220, and the first image beam I1 and the second image beam
12 are transmitted to the target element 20 by the reflection
of the curved mirror 312 to form the first virtual image M1
and the second virtual image M2, respectively. The first
image beam I1 and the second image beam 12 are reflected
by the target element 20 to eyes E of the viewer (e.g., the
driver of the vehicle), the viewer can view the first virtual
image M1 and the second virtual image M2 with different
imaging distances and different driving information in front
of the target element 20 (the windshield). That is, the first
virtual image M1 and the second virtual image M2 display
different image information, respectively, and the first vir-
tual image M1 and the second virtual image M2 have
different imaging distances relative to the target element 20.
According to some embodiments, the first virtual image M1
formed by the first image beam I1 may include fixed driving
information, such as vehicle speed, fuel level, mileage, and
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speed limit; the second virtual image M2 formed by the
second image beam 12 may include driving information in
accordance with the environmental road conditions, such as
left and right turn symbols, landmark information, warning
symbols, etc.; and the disclosure is not limited thereto.

[0035] Furthermore, referring to both FIG. 2D and FIG.
2F, the curved mirror assembly 310 has a rotation axis X.
The rotation axis X corresponds to the rotating shaft 316,
and the rotating shaft 316 passes through the fixing frame
314. The curved mirror 312 and the counterweight 318 are
fixed on two opposite sides of the fixing frame 314 and on
two sides of the rotating shaft 316, respectively, and the
center of gravity G of the curved mirror assembly 310 is
overlapped with the rotational axis X by the configuration of
the counterweight 318. The axial torque on the rotating shaft

is T=RXF, where R is the displacement vector from the
rotating shaft to the point of force application, and F is the
applied force vector. When the curved mirror assembly 310
includes the counterweight 318, the center of gravity G of
the curved mirror assembly 310 is overlapped with the
rotation axis X, and R=0, so the torque T=0. That is, the
curved mirror assembly 310 does not generate external
torque. In more detail, the curved mirror 312 and the
counterweight 318 are located on the right side and the left
side of the fixing frame 314 in FIG. 2F, respectively and on
the right side and the left side of the rotating shaft 316 in
FIG. 2F, respectively.

[0036] Furthermore, the brackets 320 and 330 are sleeved
on the rotating shaft 316. The bracket 320 has an assembly
hole 322, the bracket 330 has an assembly hole 332, and
opposite ends 317 and 319 of the rotating shaft 316 pass
through the assembly holes 322 and 332 of the two brackets
320 and 330, respectively. Referring to FIG. 2E, the rotary
structure module 300 of the embodiment further includes
multiple locking elements 350, the counterweight 318 has
multiple first locking holes H1, and the fixing frame 314 has
multiple second locking holes H2. The locking elements 350
each pass through the first locking hole H1 of the counter-
weight 318 and the second locking hole H2 of the fixing
frame 314 to lock the counterweight 318 to the fixing frame
314. That is, the counterweight 318 and the fixing frame 314
are fixed together through the locking element 350, and the
locking element 350 is, for example, a screw or a bolt. In
addition, the curved mirror 312 can be fixed to the other side
of the fixing frame 314 by gluing or snapping, for example.

[0037] In addition, referring to FIG. 2D again, for
example, the driving element 340 is a small torque motor or
a low reduction ratio gear to drive the curved mirror assem-
bly 310, then the curved mirror 312 rotates around the
rotating shaft 316 as the rotation axis X to adjust the incident
angle of the curved mirror 312 relative to the first image
beam 11 (refer to FIG. 1A) and the second image beam 12
(refer to FIG. 1A), and the first image beam 11 (refer to FIG.
1A) and the second image beam 12 (refer to FIG. 1A) are
further controlled to be incident to the position where the
target element 20 is disposed. In addition, referring to FIG.
1A, FIG. 2D, FIG. 2G, and FIG. 2H altogether, the brackets
320 and 330 and the driving element 340 of the rotary
structure module 300 of the embodiment are locked on the
casing 400 through screws 500, so that the rotary structure
module 300 is fixed on the casing 400 and the curved mirror
312 can rotate relative to the casing 400. FIG. 2G and FIG.
2H illustrate, for example, part of the casing 400.
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[0038] In short, the curved mirror 312 and the counter-
weight 318 of the embodiment are fixed on two opposite
sides of the fixing frame 314 respectively and on two sides
of the rotating shaft 316 respectively, and the center of
gravity G of the curved mirror assembly 310 is overlapped
with the rotation axis X, so the curved mirror assembly 310
does not generate external torque. Furthermore, since the
design of the rotary structure module 300 in the embodiment
can prevent external torque caused by the eccentricity of the
curved mirror 312, the driving element 340 can be selected
from a smaller torque motor or a low reduction ratio gear,
which can effectively reduce production costs and design
complexity. In addition, the head-up display device 10 using
the rotary structure module 300 of the embodiment can
provide good display quality.

[0039] In summary, the embodiments of the disclosure
have at least one of the following advantages or effects. In
the design of the rotary structure module of the disclosure,
the curved mirror assembly includes a counterweight; the
curved mirror and the counterweight are fixed on two
opposite sides of the fixing frame respectively and located
on two sides of the rotating shaft respectively; and the center
of gravity of the curved mirror assembly is overlapped with
the rotation axis. Accordingly, external torque caused by
eccentricity of the curved mirror can be prevented, and
production cost and design complexity can be reduced. In
addition, the head-up display device using the rotary struc-
ture module of the disclosure can provide good display
quality.

[0040] The foregoing description of the preferred embodi-
ments of the disclosure has been presented for purposes of
illustration and description. It is not intended to be exhaus-
tive or to limit the disclosure to the precise form or to
exemplary embodiments disclosed. Accordingly, the fore-
going description should be regarded as illustrative rather
than restrictive. Obviously, many modifications and varia-
tions will be apparent to practitioners skilled in this art. The
embodiments are chosen and described in order to best
explain the principles of the disclosure and its best mode
practical application, thereby enabling persons skilled in the
art in the art to understand the disclosure for various
embodiments and with various modifications as are suited to
the particular use or implementation contemplated. It is
intended that the scope of the disclosure be defined by the
claims appended hereto and their equivalents in which all
terms are meant in their broadest reasonable sense unless
otherwise indicated. Therefore, the term “the disclosure”,
“the disclosure” or the like does not necessarily limit the
claim scope to a specific embodiment, and the reference to
particularly preferred exemplary embodiments of the dis-
closure does not imply a limitation on the disclosure, and no
such limitation is to be inferred. The disclosure is limited
only by the spirit and scope of the appended claims. More-
over, these claims may refer to use “first”, “second”, etc.
following with noun or element. Such terms should be
understood as a nomenclature and should not be construed
as giving the limitation on the number of the elements
modified by such nomenclature unless specific number has
been given. The abstract of the disclosure is provided to
comply with the rules requiring an abstract, which will allow
a searcher to quickly ascertain the subject matter of the
technical disclosure of any patent issued from this disclo-
sure. It is submitted with the understanding that it will not
be used to interpret or limit the scope or meaning of the
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claims. Any advantages and benefits described may not
apply to all embodiments of the disclosure. It should be
appreciated that variations may be made in the embodiments
described by persons skilled in the art without departing
from the scope of the disclosure as defined by the following
claims. Moreover, no element and component in the present
disclosure is intended to be dedicated to the public regard-
less of whether the element or component is explicitly
recited in the following claims.

What is claimed is:

1. A rotary structure module, applied to a head-up display
device, comprising: a curved mirror assembly, at least one
bracket, and a driving element,

wherein the curved mirror assembly has a rotation axis,
and the curved mirror assembly comprises a curved
mirror, a fixing frame, a rotating shaft, and a counter-
weight, wherein the rotation axis corresponds to the
rotating shaft, the rotating shaft passes through the
fixing frame, the curved mirror and the counterweight
are fixed on two opposite sides of the fixing frame
respectively and are located at two sides of the rotating
shaft, and a center of gravity of the curved mirror
assembly is overlapped with the rotation axis;

the at least one bracket is sleeved on the rotating shaft;
and

the driving element drives the curved mirror assembly so
that the curved mirror rotates around the rotating shaft
as the rotation axis.

2. The rotary structure module according to claim 1,
wherein a number of the at least one bracket is two, each of
the two brackets has an assembly hole, and two opposite
ends of the rotating shaft pass through the assembly holes of
the two brackets respectively.

3. The rotary structure module according to claim 1,

further comprising:

a plurality of locking elements, wherein the counter-
weight has a plurality of first locking holes, the fixing
frame has a plurality of second locking holes, and one
of the locking elements passes through one of the first
locking holes and one of the second locking holes to
lock the counterweight on the fixing frame.

4. The rotary structure module according to claim 1,
wherein the driving element comprises a torque motor or a
reduction ratio gear.

5. A head-up display device, comprising an image gen-
erating unit, at least one mirror, and a rotary structure
module,

wherein the image generating unit comprises at least one
illumination system and a display panel, the at least one
illumination system provides at least one illumination
beam to be transmitted to the display panel, the display
panel has a first imaging surface and a second imaging
surface disposed adjacent to each other and located on
a same plane, and the first imaging surface and the
second imaging surface of the display panel receive the
at least one illumination beam to be converted into a
first image beam and a second image beam, respec-
tively; and

the rotary structure module comprises a curved mirror
assembly, at least one bracket, and a driving element,
wherein the first image beam and the second image
beam are transmitted to a target element via the at least
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one mirror and the curved mirror assembly sequentially

to form a first virtual image and a second virtual image,

respectively,

wherein the curved mirror assembly has a rotation axis,
the curved mirror assembly comprises a curved
mirror, a fixing frame, a rotating shaft, and a coun-
terweight, the rotation axis corresponds to the rotat-
ing shaft, the rotating shaft passes through the fixing
frame, and the curved mirror and the counterweight
are fixed on two opposite sides of the fixing frame
respectively and located on two sides of the rotating
shaft respectively, so that a center of gravity of the
curved mirror assembly is overlapped with the rota-
tion axis;

the at least one bracket is sleeved on the rotating shaft;

and

the driving element drives the curved mirror assembly, so

that the curved mirror rotates around the rotating shaft
as the rotation axis to adjust an incident angle of the
curved mirror relative to the first image beam and the
second image beam.

6. The head-up display device according to claim 5,
wherein the at least one mirror comprises a first imaging
mirror and a second imaging mirror, the at least one illu-
mination system comprises a first illumination system and a
second illumination system, and the at least one illumination
beam comprises a first illumination beam and a second
illumination beam;

the first illumination system is configured to provide the

first illumination beam, the first illumination beam is
incident to the first imaging surface of the display panel
at a first incident angle, and the first imaging surface
converts the first illumination beam into the first image
beam;

the second illumination system is configured for provid-

ing the second illumination beam, the second illumi-
nation beam is incident to the second imaging surface
of the display panel at a second incident angle, and the
second imaging surface converts the second illumina-
tion beams into the second image beam;
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a transmission path of the first illumination beam incident
to the first imaging surface and a transmission path of
the second illumination beam incident to the second
imaging surface do not intersect, and the first image
beam and the second image beam exit the display panel
at different light-emitting angles; and

the first image beam and the second image beam are
transmitted to the curved mirror of the curved mirror
assembly via the first imaging mirror and the second
imaging mirror respectively and then transmitted onto
the target element by the reflection of the curved mirror
to form the first virtual image and the second virtual
image, respectively.

7. The head-up display device according to claim 6,
wherein the first virtual image and the second virtual image
have different image information and different imaging
distances relative to the target element.

8. The head-up display device according to claim 5,
wherein a number of the at least one bracket is two, each of
the two brackets has an assembly hole, and two opposite
ends of the rotating shaft pass through the assembly holes of
the two brackets respectively.

9. The head-up display device according to claim 5,
wherein the rotary structure module further comprises:

a plurality of locking elements, wherein the counter-
weight has a plurality of first locking holes, the fixing
frame has a plurality of second locking holes, and one
of the locking elements passes through one of the first
locking holes and one of the second locking holes to
lock the counterweight on the fixing frame.

10. The head-up display device according to claim 5,
wherein the driving element comprises a torque motor or a
reduction ratio gear.

11. The head-up display device according to claim 5,
further comprising:

a casing, the image generating unit, the at least one mirror,
and the rotary structure module disposed in the casing,
wherein the at least one bracket and the driving element
are locked to the casing through screws.
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