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THREE - DIMENSIONAL DISPLAY DEVICE Both the spatial multiplex method and the time multiplex 
method have shortcomings and a three - dimensional display 
device having a lower cost , simplified structure , and high 
resolution is desirable . 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

5 

This Application claims priority of Taiwan Patent Appli BRIEF SUMMARY OF THE INVENTION 
cation No . 104137466 , filed on Nov . 13 , 2015 , the entirety 
of which is incorporated by reference herein . In one embodiment , a display device is provided . The 

display device includes a projection lens , a Fresnel lens , an 
BACKGROUND OF THE INVENTION 10 angle magnifying screen , a vertical diffuser and a first 

micro - deflector . The projection lens is configured to provide 
Field of the Invention an original image . The first micro - deflector is provided 

between the Fresnel lens and the angle magnifying screen , 
The present invention relates to a display device , and in and the angle magnifying screen is provided between the 

particular to a three - dimensional display device . 15 first micro - deflector and the vertical diffuser . The first micro 
deflector is configured to redirect the original image into a 

Description of the Related Art first perspective image and a second perspective image . A 
perspective direction of the first perspective image differs 

In recent years , in order to approach realistic imaging , from a perspective direction of the second perspective 
display technologies have advanced to meet the needs of 20 image . 
viewers . Early planar display devices ameliorated color and In one embodiment , the first micro - deflector comprises a 
resolution . Currently , three - dimensional display devices are first deflective area configured to redirect the original image 
providing the sensation of three - dimensional imagery . into the first perspective image ; and a second deflective area 

In three - dimensional display technology , different per configured to redirect the original image into the second 
spective images are provided to the right and left eyes . 25 perspective image . 
Based on the visual characteristics of the human eye , when In one embodiment , the first deflective area and the 
the eyes view the two images with the same content but second deflective area extend along a first direction . 
different parallax , the observer experiences a sense of lay - In one embodiment , the first direction extends along a 
ering and depth , and the brain interprets these stereo images direction 45 degrees from a horizontal direction . 
as being three - dimensional . 30 In one embodiment , the display device further comprises 

The application of three - dimensional display technology a second micro - deflector provided between the first micro 
includes using purpose - built 3D glasses for viewing , or deflector and the angle magnifying screen . The second 
technologies relating to viewing by a person ' s naked - eye . In micro - deflector is configured to redirect the first perspective 
recent years , major developments have been made in naked image into a first sub - perspective image and a second 
eye technologies . For example , in accordance with different 35 sub - perspective image ; and redirect the second perspective 
methods of providing images to a viewing person , the image into a third sub - perspective image and a fourth 
naked - eye technology can be classified into the time multi - sub - perspective image , and wherein perspective directions 
plex method and the spatial multiplex method . of the first , second , third and fourth sub - perspective images 

FIG . 1 is a schematic view of a conventional projection differ from each other . 
type three - dimensional image display apparatus 1 using the 40 In one embodiment , the second micro - deflector comprises 
spatial multiplex method . The three - dimensional display a first sub - deflective area and a second sub - deflective area 
apparatus 1 comprises a backlight 11 , a display device 12 configured to redirect the first perspective image into the 
and a lens array 13 . The lenses 14 of the lens array 13 direct first sub - perspective image and the second sub - perspective 
the pixels 15 ' , 15 " and 15 ' ' to different spatial positions 16 ' , image ; and redirect the second perspective image into the 
16 " and 16 " " . Similarly , the lenses 14 ' of the lens array 13 45 third sub - perspective image and the fourth sub - perspective 
direct the pixels 15 ' , 15 " and 15 " " to different spatial posi - image . 
tions 17 " , 17 " and 17 " " . In one embodiment , the first deflective area and the 

FIG . 2 is a schematic view of a conventional projection second deflective area extend along a first direction , and the 
type three - dimensional image display apparatus 2 using the first sub - deflective area and the second sub - deflective area 
time multiplex method . As shown in FIG . 2 , the three - 50 extend along a second direction , and wherein an included 
dimensional display apparatus 2 comprises a light source 21 , angle between the first direction and the second direction is 
a polarizer 23 , a rotary polygonal mirror 25 , a liquid crystal 45 degrees . 
panel 27 , and a number of optical components 29 . The light The following equation may be used to determine deflec 
beam generated by the light source 21 is polarized by the tive power : 
polarizer 23 , and then the polarized light beam is reflected 55 
by the rotary polygonal mirror 25 towards the liquid crystal sin q . = n * sin 02V1 - [ sin ( 02 - Q ; ) / n ] 2 - cos 0 * sin ( 02 

Pi ) panel 27 to form images , creating a scanning - like effect . 
Subsequently , the images are projected onto different view 
ing zones by operations of the optical components 29 . The sin 4 . = n * sin 0 , V1 - [ sin ( 0 , + Q ; ) / n ] - cos 0 , * sin ( 0 , + 
aperture of the lens is divided into vertical lines . Corre - 60 
sponding to the scanning of the light source , the lines of the In one embodiment , the deflective powers of the first 
light source are scanning different lines , which are guided deflective area and the second deflective area are ( - 2 , + 2 ) . 
into different view zones . However , the reliability of this In one embodiment , the deflective powers of the first sub 
type of three - dimensional display apparatus 2 is poor due to deflective area and the second sub - deflective area are ( - 1 , 
the mechanical rotation of the rotary polygonal mirror 25 . 65 + 1 ) . 
Also , the mechanical rotation creates high noise due to In one embodiment , the first deflector further comprises a 
friction , and has a constrained rotational speed . third deflective area , and the second deflector further com 
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prises a third sub - deflective area , and wherein the first , FIG . 5B shows a deflective effect of the first micro 
second and third deflective areas extend along a first direc - deflector of an embodiment of the invention ; 
tion , and the first , second and third sub - deflective areas FIG . 5C shows a deflective effect of the first micro 
extend along a second direction , and wherein an included deflector of another embodiment of the invention ; 
angle between the first direction and the second direction is 5 FIG . 6 shows a display device of a second embodiment of 
45 degrees . the invention ; 

In one embodiment , the deflective powers of the first FIG . 7 shows a display device of a third embodiment of 
deflective area , the second deflective area and the third the invention ; and 
deflective area are ( - 3 , 0 , + 3 ) . Deflective powers of the first FIG . 8 shows a display device of a fourth embodiment of 
sub - deflective area , the second sub - deflective area and the the 10 the invention . 
third sub - deflective area are ( - 1 , 0 , + 1 ) . DESCRIPTION OF THE PREFERRED 

In one embodiment , the second deflector further com EMBODIMENT 
prises a third sub - deflective area and a fourth sub - deflective 
area , and the first deflective area and the second deflective 15 FIG . 3 shows a display device 100 according to a first 
area extend along a first direction , and the first , second , third embodiment of the invention . The display device 100 
and fourth sub - deflective areas extend along a second direc includes a projection lens 110 , a Fresnel lens 120 , an angle 
tion , and an included angle between the first direction and magnifying screen 130 , a vertical diffuser 140 and a first 
the second direction is 45 degrees . micro - deflector 150 . The projection lens 110 provides an 

In one embodiment , deflective powers of the first deflec - 20 original image . The first micro - deflector 150 is sandwiched 
tive area and the second deflective area are ( - 4 , + 4 ) . In one between the Fresnel lens 120 and the angle magnifying 
embodiment , the deflective powers of the first sub - deflective screen 130 . The angle magnifying screen 130 is sandwiched 
area , the second sub - deflective area , the third sub - deflective between the first micro - deflector 150 and the vertical dif 
area and the fourth sub - deflective area are ( - 3 , - 1 , + 1 , + 3 ) . fuser 140 . The original image is redirected by the first 

In one embodiment , a display device is provided . The 25 micro - deflector 150 into a first perspective image and a 
display device includes a projection lens , a first micro - second perspective image . The perspective direction of the 
deflector and a second micro - deflector . The projection lens first perspective image differs from the perspective direction 
is configured to provide an original image . The original of the second perspective image . 
image is redirected by the first micro - deflector into a first FIG . 4A shows an embodiment of the first micro - deflector 
perspective image and the second perspective image . The 30 150 . In this embodiment , the deflective power of the first 
perspective direction of the first perspective image differs micro - deflector 150 is designed to be ( - 1 , + 1 ) . FIG . 4B 
from the perspective direction of the second perspective shows another embodiment of the first micro - deflector 150 ' . 
image . The first perspective image is redirected by the In this embodiment , the deflective power of the first micro 
second micro - deflector into a first sub - perspective image deflector 150 ' is designed to be ( - 1 , 0 , + 1 ) . With reference 
and the second sub - perspective image . The second perspec - 35 to FIG . 4C , the deflective power can be designed according 
tive image is redirected by the second micro - deflector into a to the following equations : 
third sub - perspective image and the fourth sub - perspective sin qo = m * sin 02V1 - [ sin ( 02 - V : ) / n ] 2 - cos 0 , * sin ( 02 image . Perspective directions of the first , second , third and 

0 ; ) fourth sub - perspective image differ from each other . 
Utilizing the micro - deflector and the arrangement thereof 40 

of the embodiment of the invention , the number of perspec sin qo = m * sin 0 , V1 - [ sin ( 0 , + Q ; ) / n ] 2 - cos 0 , * sin ( 0 , + 
Pi ) tive images of the display device may be multiplied to 

provide three - dimensional images with a high resolution . In 0 represents the acute angle of the right side , 0 , repre 
particular , the micro - deflector and the arrangement thereof sents the acute angle of the left side , W . , represents the 
can be utilized in a display device with a time multiplex 45 width of the bottom side , n represents the index of refraction , 
design , and incorporate the advantages of the spatial mul - , represents the incident angle , and represents the 
tiplex and the time multiplex . emission angle . 

With reference to FIGS . 5A , 5B and 5C , in one embodi 
BRIEF DESCRIPTION OF THE DRAWINGS ment , the first micro - deflector 150 comprises a first deflec 

50 tive area 151 and a second deflective area 152 . The original 
The present invention can be more fully understood by image 190 ( including a plurality of pixel images ) passes the 

reading the subsequent description and examples with ref first deflective area 151 and the second deflective area 152 
erences made to the accompanying drawings , wherein : to be redirected into the first perspective image and the 

FIG . 1 shows a conventional three - dimensional display second perspective image . In this embodiment , the first 
device utilizing a spatial multiplex design ; deflective area 151 and the second deflective area 152 are 

FIG . 2 shows a conventional three - dimensional display arranged along a first direction , and an included angle 
device utilizing a time multiplex design ; between the first direction and a horizontal direction is 45 

FIG . 3 shows a display device of a first embodiment of the degrees . In an alternate example , the first deflective area 151 
invention ; and the second deflective area 152 are arranged along a first 

FIG . 4A shows a first micro - deflector of the first embodi - 60 direction , and the first direction is a horizontal direction . 
ment of the invention ; FIGS . 5A and 5C show the effect of the first micro - deflector 

FIG . 4B shows an alternative micro - deflector embodi - 150 of the embodiment of FIG . 5A , wherein the original 
ment ; image 190 is redirected into the first perspective image 191 

FIG . 4C shows a design principle of the first micro and the second perspective image 192 by the first micro 
deflector of the embodiments of the invention ; 65 deflector 150 . In this embodiment , a quarter of the original 

FIG . 5A shows a detailed structure of the first micro image 190 ( in this embodiment , the upper right corner 
deflector of an embodiment of the invention ; portion and the lower left corner portion ) can be blocked by 
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plex . 

a mask . In this embodiment , the redirection effect in the ment , the deflective powers of the first deflective area 151 
vertical direction can be removed by the vertical diffuser and the second deflective area 152 are ( - 4 , + 4 ) , and the 
140 . deflective powers of the first sub - deflective area , the second 

Utilizing the micro - deflector and the arrangement thereof sub - deflective area , the third sub - deflective area and the 
of the embodiment of the invention , the number of perspec - 5 fourth sub - deflective area are ( - 3 , - 1 , + 1 , + 3 ) . Accordingly , 
tive images of the display device is multiplied to provide the deflective power of ( - 7 , - 5 , - 3 , - 1 , + 1 , + 3 , + 5 , + 7 ) is 
three - dimensional images with a high resolution . The micro - provided , wherein the difference of the deflective power 
deflector and the arrangement thereof can also be utilized by relating to each pixel is 2 . Therefore , the embodiment 
a display device with a time multiplex design to incorporate provides a uniform deflective performance . Utilizing this 
the advantages of the spatial multiplex and the time multi - 10 embodiment , the number of perspective images is increased 

eightfold . 
FIG . 6 shows a display device according to a second Use of ordinal terms such as “ first " , " second ” , “ third ” , 

embodiment of the invention , which further comprises a etc . , in this specification to modify an element / feature does 
second micro - deflector 160 overlapping the first micro - not by itself connote any priority , precedence , or order of 
deflector 150 . The second micro - deflector 160 comprises a 15 one element / feature over another or the temporal order in 
first sub - deflective area 161 and a second sub - deflective area which acts of a method are performed , but are used merely 
162 . A first perspective image passes the first sub - deflective as labels to distinguish one element / feature having a certain 
area 161 and the second sub - deflective area 162 to be name from another element / feature having the same name 
redirected into a first sub - perspective image and a second ( but for use of the ordinal term ) . 
sub - perspective image . A second perspective image passes 20 While the invention has been described by way of 
the first sub - deflective area 161 and the second sub - deflec - example and in terms of the preferred embodiments , it is to 
tive area 162 to be redirected into a third sub - perspective be understood that the invention is not limited to the 
image and a fourth sub - perspective image . The first sub - disclosed embodiments . On the contrary , it is intended to 
deflective area 161 and the second sub - deflective area 162 cover alternative modifications and similar arrangements ( as 
are arranged along a second direction . An included angle 25 would be apparent to those skilled in the art ) . Therefore , the 
between the first direction and the second direction is 45 scope of the appended claims should be accorded the 
degrees . In one embodiment , the deflective powers of the broadest interpretation to encompass all such modifications 
first deflective area 151 and the second deflective area 152 and similar arrangements . 
are ( - 2 , + 2 ) , and the deflective powers of the first sub 
deflective area 161 and the second sub - deflective area 162 30 What is claimed is : 
are ( - 1 , + 1 ) . Accordingly , the deflective power of ( - 3 , - 1 , 1 . A display device , comprising : 
+ 1 , + 3 ) is provided , wherein the difference of the deflective a projection lens configured to provide an original image ; 
power relating to each pixel is 2 . Therefore , the embodiment a Fresnel lens ; 
provides a uniform deflective performance . Utilizing this an angle magnifying screen ; 
embodiment , the number of perspective images is qua - 35 a vertical diffuser ; 
drupled . a first micro - deflector ; and 

FIG . 7 shows a display device according to a third a second micro - deflector provided between the first 
embodiment of the invention , wherein the first deflector 150 micro - deflector and the angle magnifying screen , 
further comprises a third deflective area 153 and the second wherein the first micro - deflector is provided between the 
deflector 160 further comprises a third sub - deflective area 40 Fresnel lens and the angle magnifying screen , and the 
163 . The first deflective area 151 , the second deflective area angle magnifying screen is provided between the first 
152 and the third deflective area 153 are arranged along a micro - deflector and the vertical diffuser , 
first direction . The first sub - deflective area 161 , the second wherein the first micro - deflector is configured to redirect 
sub - deflective area 162 and the third sub - deflective area 163 the original image into a first perspective image and a 
are arranged along a second direction . An included angle 45 second perspective image , and wherein a perspective 
between the first direction and the second direction is 45 direction of the first perspective image differs from a 
degrees . In this embodiment , the deflective powers of the perspective direction of the second perspective image , 
first deflective area 151 , the second deflective area 152 and wherein the first micro - deflector comprises a first deflec 
the third deflective area 153 are ( - 3 , 0 , + 3 ) , and the tive area configured to redirect the original image into 
deflective powers of the first sub - deflective area 161 , the 50 the first perspective image ; and a second deflective area 
second sub - deflective area 162 and the third sub - deflective configured to redirect the original image into the sec 
area 163 are ( - 1 , 0 , + 1 ) . Accordingly , the deflective power ond perspective image , 
of ( - 4 , - 3 , - 2 , - 1 , 0 , + 1 , + 2 , + 3 , + 4 ) is provided , wherein wherein the second micro - deflector is configured to redi 
the difference of the deflective power relating to each pixel rect the first perspective image into a first sub - perspec 
is 1 . Therefore , the embodiment provides a uniform deflec - 55 tive image and a second sub - perspective image ; and 
tive performance . Utilizing this embodiment , the number of redirect the second perspective image into a third 
perspective images is increased nine - fold . sub - perspective image and a fourth sub - perspective 

FIG . 8 shows the display device according to a fourth image , and wherein perspective directions of the first , 
embodiment of the invention , wherein the second deflector second , third and fourth sub - perspective images differ 
160 further comprises a third sub - deflective area 163 and a 60 from each other , 
fourth sub - deflective area 164 . The first deflective area 151 wherein the second micro - deflector comprises a first 
and the second deflective area 152 are arranged along a first sub - deflective area and a second sub - deflective area 
direction . The first sub - deflective area 161 , the second configured to redirect the first perspective image into 
sub - deflective area 162 , the third sub - deflective area 163 and the first sub - perspective image and the second sub 
the fourth sub - deflective area 164 are arranged along a 65 perspective image ; and redirect the second perspective 
second direction . An included angle between the first direc image into the third sub - perspective image and the 
tion and the second direction is 45 degrees . In one embodi fourth sub - perspective image , and 
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wherein using the following equation to determine a 
deflective power : 
sin C . = n * sin 0 , V1 - [ sin ( 02 – 9 : / / np - cos 0 , * sin ( 0 , 

Pi ) 

included angle between the first direction and the 
second direction is 45 degrees , and 

wherein using the following equation to determine a 
deflective power : 

sin Pe = n * sin 02V1 - [ sin ( 02 - 2 ; ) n ] 2 - cos 0 , * sin ( 02 
P : ) 

30 

sin 40 . = n * sin , V1 - [ sin ( 0 , + W ; ) n ] - cos 0 , * sin ( 0 , + 
Q : ) 

the deflective powers of the first deflective area and the 
second deflective area are ( - 2 , + 2 ) , and the deflective 10 
powers of the first sub - deflective area and the second 
sub - deflective area are ( - 1 , + 1 ) . 

2 . The display device as claimed in claim 1 , wherein the 
first deflective area and the second deflective area extend 
along a first direction . 15 

3 . The display device as claimed in claim 2 , wherein the 
first direction extends along a direction 45 degrees from a 
horizontal direction . 

4 . The display device as claimed in claim 1 , wherein the 
first deflective area and the second deflective area extend 20 
along a first direction , and the first sub - deflective area and 
the second sub - deflective area extend along a second direc 
tion , and wherein an included angle between the first direc 
tion and the second direction is 45 degrees . 

5 . A display device , comprising : 25 25 
a projection lens configured to provide an original image ; 
a Fresnel lens ; 
an angle magnifying screen ; 
a vertical diffuser ; 
a first micro - deflector ; and 
a second micro - deflector provided between the first 
micro - deflector and the angle magnifying screen , 

wherein the first micro - deflector is provided between the 
Fresnel lens and the angle magnifying screen , and the 
angle magnifying screen is provided between the first 35 
micro - deflector and the vertical diffuser , 

wherein the first micro - deflector is configured to redirect 
the original image into a first perspective image and a 
second perspective image , and wherein a perspective 
direction of the first perspective image differs from a 40 
perspective direction of the second perspective image , 

wherein the first micro - deflector comprises a first deflec 
tive area configured to redirect the original image into 
the first perspective image ; and a second deflective area 
configured to redirect the original image into the sec - 45 
ond perspective image , 

wherein the second micro - deflector is configured to redi 
rect the first perspective image into a first sub - perspec 
tive image and a second sub - perspective image ; and 
redirect the second perspective image into a third 50 
sub - perspective image and a fourth sub - perspective 
image , and wherein perspective directions of the first , 
second , third and fourth sub - perspective images differ 
from each other , 

wherein the second micro - deflector comprises a first 55 
sub - deflective area and a second sub - deflective area 
configured to redirect the first perspective image into 
the first sub - perspective image and the second sub 
perspective image ; and redirect the second perspective 
image into the third sub - perspective image and the 60 
fourth sub - perspective image , 

wherein the first deflector further comprises a third deflec 
tive area , and the second deflector further comprises a 
third sub - deflective area , and wherein the first , second 
and third deflective areas extend along a first direction , 65 
and the first second and third sub - deflective areas 
extend along a second direction , and wherein an 

sin q = n * sin 0 , V1 - [ sin ( 0 , + Q ; ) / n ] - cos 0 , * sin ( 0 , + 
Pi ) 

the deflective powers of the first deflective area , the 
second deflective area and the third deflective area are 
( - 3 , 0 , + 3 ) , and the deflective powers of the first 
sub - deflective area , the second sub - deflective area and 
the third sub - deflective area are ( - 1 , 0 , + 1 ) . 

6 . A display device , comprising : 
a projection lens configured to provide an original image ; 
a Fresnel lens ; 
an angle magnifying screen ; 
a vertical diffuser ; 
a first micro - deflector ; and 
a second micro - deflector provided between the first 
micro - deflector and the angle magnifying screen , 

wherein the first micro - deflector is provided between the 
Fresnel lens and the angle magnifying screen , and the 
angle magnifying screen is provided between the first 
micro - deflector and the vertical diffuser , 

wherein the first micro - deflector is configured to redirect 
the original image into a first perspective image and a 
second perspective image , and wherein a perspective 
direction of the first perspective image differs from a 
perspective direction of the second perspective image , 

wherein the first micro - deflector comprises a first deflec 
tive area configured to redirect the original image into 
the first perspective image ; and a second deflective area 
configured to redirect the original image into the sec 
ond perspective image , 

wherein the second micro - deflector is configured to redi 
rect the first perspective image into a first sub - perspec 
tive image and a second sub - perspective image ; and 
redirect the second perspective image into a third 
sub - perspective image and a fourth sub - perspective 
image , and wherein perspective directions of the first , 
second , third and fourth sub - perspective images differ 
from each other , 

wherein the second micro - deflector comprises a first 
sub - deflective area and a second sub - deflective area 
configured to redirect the first perspective image into 
the first sub - perspective image and the second sub 
perspective image ; and redirect the second perspective 
image into the third sub - perspective image and the 
fourth sub - perspective image , 

wherein the second deflector further comprises a third 
sub - deflective area and a fourth sub - deflective area , and 
the first deflective area and the second deflective area 
extend along a first direction , and the first , second , third 
and fourth sub - deflective areas extend along a second 
direction , and an included angle between the first 
direction and the second direction is 45 degrees , and 

wherein using the following equation to determine a 
deflective power : 
sin qo = n * sin 02V1 - [ sin ( 02 - 9 ; ) / n ] 2 - cos 0 , * sin ( 02 

Pi ) 

sin qo = n * sin , V1 - [ sin ( 0 , + 4 ; ) / n ] 2 - cos 0 , * sin ( 0 , + 
P : ) 



Pi ) 

US 9 , 869 , 872 B2 
10 

the deflective powers of the first deflective area and the image , wherein the first , second , third and fourth sub 
second deflective area are ( - 4 , + 4 ) , and the deflective perspective images comprise different perspective 
powers of the first sub - deflective area , the second directions , 
sub - deflective area , the third sub - deflective area and the wherein the first micro - deflector comprises a first deflec 
fourth sub - deflective area are ( - 3 , - 1 , + 1 , + 3 ) . 5 tive area configured to receive the original image and 

7 . A display device , comprising : redirect into the first perspective image ; and a second 
a projection lens configured to provide an original image ; deflective area configured to receive the original image 
a first micro - deflector configured to receive the original and redirect into the second perspective image , and 

wherein the second micro - deflector comprises a first image and redirect into a first perspective image and a sub - deflective area configured to receive the first per second perspective image , wherein the first perspective 
image and the second perspective image comprise spective image and redirect into the first sub - perspec 

tive image and the second sub - perspective image , and different perspective directions ; and a second sub - deflective area configured to receive the a second micro - deflector configured to receive the first second perspective image and redirect into the third perspective image and redirect into a first sub - perspec - 15 sub - perspective image and the fourth sub - perspective 
tive image and a second sub - perspective image , the image , 
second micro - deflector further configured to receive wherein the first deflector further comprises a third deflec 
the second perspective image and redirect into a third tive area , and the second deflector further comprises a 
sub - perspective image and a fourth sub - perspective third sub - deflective area , and wherein the first , second 
image , wherein the first , second , third and fourth sub - 20 and third deflective areas extend along a first direction , 
perspective images comprise different perspective and the first , second and third sub - deflective areas 
directions , extend along a second direction , and wherein an 

wherein the first micro - deflector comprises a first deflec included angle between the first direction and the 
tive area configured to receive the original image and second direction is 45 degrees , and 
redirect into the first perspective image ; and a second 25 wherein using the following equation to determine a 
deflective area configured to receive the original image deflective power : 
and redirect into the second perspective image , and 
wherein the second micro - deflector comprises a first sin qe = n * sin 02V1 - [ sin ( 02 - 2 ; ) n ] - cos 0 , * sin ( 0 , sub - deflective area configured to receive the first per 
spective image and redirect into the first sub - perspec - 30 
tive image and the second sub - perspective image , and 
a second sub - deflective area configured to receive the sin qo = n * sin e . V1 - [ sin ( 0 , + Q ; ) / n ] 2 - cos 0 , * sin ( 0 , + 
second perspective image and redirect into the third 
sub - perspective image and the fourth sub - perspective the deflective powers of the first deflective area , the 
image , and 35 second deflective area and the third deflective area are 

wherein using the following equation to determine a ( - 3 , 0 , + 3 ) , and the deflective powers of the first 
deflective power : sub - deflective area , the second sub - deflective area and 

the third sub - deflective area are ( - 1 , 0 , + 1 ) . 
sin 9 . = n * sin e V1 - [ sin ( 02 - 6 ; ) / nl - cos 0 , * sin ( 02 10 . A display device , comprising : 

Pi ) 40 a projection lens configured to provide an original image ; 
a first micro - deflector configured to receive the original 

image and redirect into a first perspective image and a 
sin 9 , = » * sin 0 , V1 - [ sin ( 0 , + 9 ) / np - cos 6 , * sin ( 0 , + second perspective image , wherein the first perspective 

Pi ) image and the second perspective image comprise 
the deflective powers of the first deflective area and the 45 different perspective directions ; and 

second deflective area are ( - 2 , + 2 ) , and the deflective a second micro - deflector configured to receive the first 
powers of the first sub - deflective area and the second perspective image and redirect into a first sub - perspec 
sub - deflective area are ( - 1 , + 1 ) . tive image and a second sub - perspective image , the 

8 . The display device as claimed in claim 7 , wherein the second micro - deflector further configured to receive 
first deflective area and the second deflective area extend 50 the second perspective image and redirect into a third 
along a first direction , the first sub - deflective area and the sub - perspective image and a fourth sub - perspective 
second sub - deflective area extend along a second direction , image , wherein the first , second , third and fourth sub 
and an included angle between the first direction and the perspective images comprise different perspective 
second direction is 45 degrees . directions , 

9 . A display device , comprising : wherein the first micro - deflector comprises a first deflec 
a projection lens configured to provide an original image ; tive area configured to receive the original image and 
a first micro - deflector configured to receive the original redirect into the first perspective image ; and a second 

image and redirect into a first perspective image and a deflective area configured to receive the original image 
second perspective image , wherein the first perspective and redirect into the second perspective image , and 
image and the second perspective image comprise 60 wherein the second micro - deflector comprises a first 
different perspective directions ; and sub - deflective area configured to receive the first per 

a second micro - deflector configured to receive the first spective image and redirect into the first sub - perspec 
perspective image and redirect into a first sub - perspec tive image and the second sub - perspective image , and 
tive image and a second sub - perspective image , the a second sub - deflective area configured to receive the 
second micro - deflector further configured to receive 65 second perspective image and redirect into the third 
the second perspective image and redirect into a third sub - perspective image and the fourth sub - perspective 
sub - perspective image and a fourth sub - perspective image , 

Pi ) 

55 
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wherein the second deflector further comprises a third 
sub - deflective area and a fourth sub - deflective area , and 
the first deflective area and the second deflective area 
extend along a first direction , and the first , second , third 
and fourth sub - deflective areas extend along a second 5 
direction , and an included angle between the first 
direction and the second direction is 45 degrees , and 

wherein using the following equation to determine a 
deflective power : 
sin pe = n * sin e V1 - [ sin ( 02 - ; ) / n ] 2 - cos 0 , * sin ( 02 

Pi ) 

10 

15 

sin q . = n * sin 0 , V1 - [ sin ( 0 , + Q ; ) / n ] 2 - cos 0 , * sin ( 0 , + 
Pi ) 

the deflective powers of the first deflective area and the 
second deflective area are ( - 4 , + 4 ) , and the deflective 
powers of the first sub - deflective area , the second 
sub - deflective area , the third sub - deflective area and the 
fourth sub - deflective area are ( - 3 , - 1 , + 1 , + 3 ) . 20 

* * * * * 


