
DISPLAY SYSTEM AND BACKLIGHT S ^ ^ ^ M 

ABSTRACT OF THE DISCLOSURE 

A display system includes: a liquid crystal display section displaying an 

image; a backlight source emitting source light; a photosensor section 

detecting a spectrum distribution of external light supplied from outside; and 

an external-light adjustment section adjusting the external light based on a 

detection result of the photosensor section. The backlight source supplies 

the emitted source light to the liquid crystal display section, and the 

external-light adjustment section supplies the adjusted external light to the 

liquid crystal display section. 
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What is claimed is: 

1. A display system, comprising: 

a liquid crystal display section displaying an image; 

a backlight source emitting source light; 

a photosensor section detecting a spectrum distribution of external light 

supplied from outside; and 

an external-light adjustment section adjusting the external light based 

on a detection result of the photosensor section, 

wherein the backlight source supplies the emitted source light to the 

liquid crystal display section, and 

the external-light adjustment section supplies the adjusted external light 

to the liquid crystal display section. 

2. The display system according to claim 1, wherein the external-light 

adjustment section adjusts a light intensity of the external light to be reduced 

when the spectrum distribution of the external light is out of a predetermined 

range. 

3. The display system according to claim 1, wherein the external-light 

adjustment section performs a spectrum conversion of the spectrum 

distribution of the external light into a spectrum distribution which is more 

approximate to white. 

4. The display system according to claim 3, wherein the external-light 

adjustment section performs the spectrum conversion when the spectrum 

distribution of the external light is within a predetermined range. 
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5. The display system according to claim 1, further comprising a light 

source control section controlling the backlight source based on the detection 

result of the photosensor section. 

6. The display system according to claim 5, 

wherein the backlight source includes a red-light source, a green-light 

source, and a blue-light source, and 

the light source control section controls a light intensity of each of the 

red-light source, the green-light source, and the blue-light source 

independently, based on the detection result of the photosensor section. 

7. The display system according to claim 5, 

wherein the photosensor section detects a light intensity of the external 

light, and 

the light source control section controls the light intensity of the source 

light to be higher when the light intensity of the external light is lower than a 

predetermined light intensity. 

8. The display system according to claim 1, further comprising a display 

control section controlling the liquid crystal display section, 

wherein the liquid crystal display section includes a red pixel, a green 

pixel, and a blue pixel, and 

the display control section controls pixel displaying of each of the red 

pixel, the green pixel, and the blue pixel independently, based on the detection 

result of the photosensor section. 

9. The display system according to claim 1, 

wherein the photosensor section detects a light intensity of the external 
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light, and 

the external-light adjustment section adjusts the light intensity of the 

external light to be reduced when the light intensity of the external light is 

higher than a predetermined light intensity. 

10. The display system according to claim 1, further comprising a light 

condensing section condensing the light, 

wherein the external light is supplied from the light condensing section 

via an optical fiber. 

11. The display system according to claim 1, wherein the external light is 

directly supplied from a back face of the liquid crystal display section. 

12. The display system according to claim 1, wherein the external light is 

sunlight. 

13. The display system according to claim 1, further comprising a plurality 

of operation modes including an image display mode and an illumination 

mode, 

wherein the liquid crystal display section displays the image in the 

image display mode, and 

the liquid crystal display section stays in a transparent state in the 

illumination mode. 

14. The display system according to claim 1, wherein the liquid crystal 

display section displays a ratio of the light intensity between the source light 

and the external light which are supplied to the liquid crystal display section. 
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15. The display system according to claim 1, further comprising an ambient 

light sensor section detecting light around the display system. 

16. The display system according to claim 1, wherein the backlight 

includes a half mirror allowing light incident on a first face thereof to exit 

from a second face thereof, and allowing light incident from the second face 

to be reflected. 

17. The display system according to claim 2, wherein the predetermined 

range is preselected by a user. 

18. The display system according to claim 12, further comprising an 

ambient light sensor section detecting light around the display system. 

19. A backlight system, comprising: 

a backlight source emitting source light; 

a photosensor section detecting a spectrum distribution of external light 

supplied from outside; and 

an external-light adjustment section adjusting the external light based 

on a detection result of the photosensor section, 

wherein the backlight source supplies the emitted source light to a 

liquid crystal display section, and 

the external-light adjustment section supplies the adjusted external light 

to the liquid crystal display section. ^ 
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BACKGROUND 

[0001] The disclosure relates to a display system which displays an image 

by utilizing external light, and a backlight system used in the display system. 

[0002] In recent years, a transition progresses in display devices from 

CRTs (Cathode-Ray Tubes) to thin display devices such as liquid crystal 

display devices. In particular, the liquid crystal display devices are capable 

of achieving low power consumption, and are thus becoming a mainstream of 

thin display devices from the viewpoint of ecology as well. 

[0003] Some of the display devices utilize external light such as sunlight. 

For example, Japanese Unexamined Patent Application Publication Nos. 

H09-179119, HI 1-95215, and 2002-311412 propose a liquid crystal display 

device and a backlight system, in which external light is introduced from a 

back face thereof to thereby reduce power consumption especially when they 

are used outside. 

SUMMARY 

[0004] There are some cases where external light may turn out to be 

undesirable as a light source of a backlight. For example, a color of the 

external light varies depending on time. The color of the external light 

becomes a color approximate to white in the daytime or becomes reddish in 

the evening, for example. The external light is influenced by the weather as 

well. Further, in downtown at night or the like, the color of the external light 

is far from white. Thus, when the color of the external light becomes greatly 

different from white, a color displayed on a display device becomes different 

from a desired color as well, which may consequently cause degradation of 

image quality. Japanese Unexamined Patent Application Publication Nos. 
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H09-179119, Hll-95215, and 2002-311412, however, are all silent with 

regard to a color of external light. 

[0005] It is desirable to provide a display system and a backlight system, 

which are capable of suppressing degradation of image quality even when, in 

utilizing external light, a color of the external light is varied. 

[0006] A display system according to an embodiment of the technology 

includes a liquid crystal display section displaying an image; a backlight 

source emitting source light; a photosensor section detecting a spectrum 

distribution of external light supplied from outside; and an external-light 

adjustment section adjusting the external light based on a detection result of 

the photosensor section. The backlight source supplies the emitted source 

light to the liquid crystal display section, and the external-light adjustment 

section supplies the adjusted external light to the liquid crystal display 

section. 

[0007] A backlight system according to an embodiment of the technology 

includes a backlight source emitting source light; a photosensor section 

detecting a spectrum distribution of external light supplied from outside; and 

an external-light adjustment section adjusting the external light based on a 

detection result of the photosensor section. The backlight source supplies 

the emitted source light to a liquid crystal display section, and the 

external-light adjustment section supplies the adjusted external light to the 

liquid crystal display section. 

[0008] In the display system and the backlight system according to the 

embodiments of the technology, the external light supplied from the outside 

and the source light emitted from the backlight source are supplied as 

backlight to the liquid crystal display section to perform displaying. The 

external light is adjusted based on the spectrum distribution of the external 

light detected by the photosensor section, and is supplied to the liquid crystal 
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display section thereafter. 

. [0009] Advantageously, the external-light adjustment section adjusts a 

light intensity of the external light to be reduced when the spectrum 

distribution of the external light is out of a predetermined range. 

[0010] Advantageously, the external-light adjustment section performs a 

spectrum conversion of the spectrum distribution of the external light into a 

spectrum distribution which is more approximate to white. 

[0011] Advantageously, the external-light adjustment section performs 

the spectrum conversion when the spectrum distribution of the external light 

is within a predetermined range. 

[0012] Advantageously, the predetermined range is preselected by a user. 

[0013] Advantageously, a light source control section controlling the 

backlight source based on the detection result of the photosensor section may 

be further included. 

[0014] Advantageously, the backlight source includes a red-light source, a 

green-light source, and a blue-light source, and the light source control 

section controls a light intensity of each of the red-light source, the 

green-light source, and the blue-light source independently, based on the 

detection result of the photosensor section. 

[0015] Advantageously, the photosensor section detects a light intensity 

of the external light, and the light source control section controls the light 

intensity of the source light to be higher when the light intensity of the 

external light is lower than a predetermined light intensity. 

[0016] Advantageously, a display control section controlling the liquid 

crystal display section may be further included, and the liquid crystal display 

section includes a red pixel, a green pixel, and a blue pixel, and the display 

control section controls pixel displaying of each of the red pixel, the green 

pixel, and the blue pixel independently, based on the detection result of the 
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