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(57) ABSTRACT 

There are provided a display device which can accurately 
estimate an ambient temperature around the display device, a 
computer program, a recording medium, and a method for 
estimating an ambient temperature. A panel temperature sen 
sor and a Switch board temperature sensor are disposed in 
different positions of a display device. A control unit specifies 
correlation information indicating the correlation between a 
first temperature difference between a temperature detected 
by the panel temperature sensor and an ambient temperature 
and a second temperature difference between a temperature 
detected by the switch board temperature sensor and the 
ambient temperature. The control unit estimates the ambient 
temperature on the basis of the specified correlation informa 
tion and the temperatures and detected by the panel tempera 
ture sensor and the Switchboard temperature sensor. 
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DISPLAY DEVICE, COMPUTER PROGRAM, 
RECORDING MEDIUM, AND METHOD FOR 

ESTMLATING TEMPERATURE 

TECHNICAL FIELD 

The present invention relates to a display device which can 
estimate an ambient temperature around the display device, a 
computer program for estimating an ambient temperature 
around a display device, a recording medium having the 
computer program recorded thereon, and a method for esti 
mating a temperature. 

BACKGROUND ART 

A display device including a display panel. Such as a liquid 
crystal panel, displays the gradation of an image by changing 
light transmittance for each pixel of the liquid crystal panel 
and thus controlling the amount of light which is emitted from 
a backlight disposed on the back Surface and transmitted 
through the panel. Since there are individual differences in 
gamma characteristics among liquid crystal panels, gradation 
characteristics specific to each display device are corrected in 
the manufacturing process to achieve a desired gradation 
characteristics. 

However, the gamma characteristics of a display device 
vary depending on the display panel temperature. The display 
panel temperature is obtained by adding the ambient tempera 
ture to the temperature of the device itself whose circuit is 
generating heat. Accordingly, if the ambient temperature 
around a display device in actual use by a user is different 
from the ambient temperature around the display device in the 
manufacturing process, the gamma characteristics of the dis 
play device are also different between the two circumstances. 
Consequently, the desired gradation representation or hue 
may not be reproduced when the display device is actually 
used. Conventionally, gradation characteristics or the like 
have been temperature-compensated to maintain gradation 
representation or color reproducibility at any display panel 
temperature. However, exact measurement of the display 
panel temperature requires working on the display panel Such 
as disposition of a temperature sensor inside the panel, result 
ing in a significant cost increase. For this reason, convention 
ally, gradation characteristics or the like have been tempera 
ture-compensated using a temperature which can be 
measured easily outside the display panel. 

Disclosed as the related art is a display device including an 
outside air temperature detection unit configured to detect an 
outside air temperature outside the exterior unit of a liquid 
crystal display device, an internal temperature detection unit 
configured to detect an internal temperature inside the exte 
rior unit, and a liquid crystal drive circuit configured to output 
a drive Voltage corresponding to the difference between an 
outside air temperature and an internal temperature detected 
by the respective temperature detection units (see Patent 
Document 1). 

PRIOR ART DOCUMENTS 

Patent Documents 

Patent Document 1: Japanese Unexamined Patent Appli 
cation Publication No. 10-253946 

SUMMARY OF THE INVENTION 

Problems to be Solved by the Invention 

While the device of Patent Document 1 has, outside the 
exterior unit, the temperature detection unit, which is Sup 
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2 
posed to detect an outside air temperature, the temperature 
detection unit has difficulty in accurately detecting an outside 
air temperature since it is actually influenced by heat gener 
ated inside the display device (e.g., heat generated by Such as 
the backlight serving as a light source for the display panel). 
In terms of the design or use of the display device, it is 
unrealistic and actually impracticable to dispose a tempera 
ture detection unit Such as a temperature sensor in a position 
which is not influenced by heat generated by the display 
device itself. 
The present invention has been made in view of the fore 

going, and an object thereof is to provide a display device 
which can accurately estimate an ambient temperature 
around the display device, a computer program forestimating 
an ambient temperature around a display device, a recording 
medium having the computer program recorded thereon, and 
a method for estimating a temperature. 

Means for Solving the Problems 

A first aspect of the present invention provides a display 
device having a display panel disposed in a casing and com 
prising: 
two or more temperature sensors disposed in different posi 

tions; 
specification means configured to specify correlation 

information indicating a correlation between temperatures 
detected by the temperature sensors; and 

estimation means connected to estimate an ambient tem 
perature on the basis of the correlation information specified 
by the specification means and the temperatures detected by 
the temperature sensors. 

In a second aspect of the present invention, the display 
device of the first aspect of present invention further com 
prises a backlight for the display panel, 

wherein the specification means specifies one of different 
pieces of correlation information on the basis of a comparison 
of the temperatures detected by the temperature sensors with 
a predetermined threshold temperature, and 

wherein the estimation means estimates the ambient tem 
perature using the one piece of correlation information speci 
fied by the specification means. 

In a third aspect of the present invention, the display device 
of the second aspect of the present invention further com 
prises setting means configured to set the amount of light of 
the backlight, wherein 

the specification means specifies correlation information 
using the predetermined threshold temperature correspond 
ing to the amount of light set by the setting means. 
A fourth aspect of the present invention provides a com 

puter program for causing a computer to estimate an ambient 
temperature around a display device having a display panel 
disposed in a casing, the computer program causing the com 
puter to perform the steps of: 

specifying correlation information indicating a correlation 
between temperatures detected by two or more temperature 
sensors disposed in different positions of the display device; 
and 

estimating the ambient temperature on the basis of the 
specified correlation information and the temperatures 
detected by the temperature sensors. 
A fifth aspect of the present invention provides a computer 

readable recording medium, wherein the computer program 
of the fourth aspect of the present invention is recorded in the 
recording medium. 
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A sixth aspect of the present invention provides a method 
for estimating an ambient temperature around a display 
device having a display panel disposed in a casing, compris 
ing: 

specifying correlation information indicating a correlation 
between temperatures detected by two or more temperature 
sensors disposed in different positions of the display device; 
and 

estimating the ambient temperature on the basis of the 
specified correlation information and the temperatures 
detected by the temperature sensors. 

In the first, fourth, fifth, and sixth aspects of the present 
invention, two or more temperature sensors are disposed in 
different positions of the display device. The temperature 
sensors may be disposed adjacent to the display panel or 
disposed in positions remote therefrom. Preferably, the tem 
perature sensors are disposed in positions whose tempera 
tures change in a different manner until reaching thermal 
equilibrium. The expression “temperatures change in a dif 
ferent manner until reaching thermal equilibrium’ means, for 
example, that the temperatures rise in a different manner in 
the same period of time. In this case, at least two temperature 
sensors are required. 
The specification means specifies correlation information 

indicating the correlation between the temperatures detected 
by the temperature sensors. The method for specifying cor 
relation information may be, for example, to previously store 
correlation information in storage means or to calculate cor 
relation information using a formula representing a correla 
tion. In the following description, it is assumed that the dis 
play device is provided with two temperature sensors, first 
and second temperature sensors; the difference between a 
temperature Tp detected by the first temperature sensor and 
an ambient temperature Te is defined as a first temperature 
difference ATp; and the difference between a temperature Ts 
detected by the second temperature sensor and the ambient 
temperature Te is defined as a second temperature difference 
ATs. The term “correlation” refers to the temporal relation 
between the first temperature difference ATp and the second 
temperature difference ATs and is represented by a relational 
expression between the second temperature difference ATs 
and (ATp-ATs). The second temperature difference ATs is 
the difference between the temperature Ts and the ambient 
temperature Te, and (ATp-ATs) is the difference between the 
temperature Tp and the temperature Ts. As used herein, the 
ambient temperature is the ambient temperature around the 
display device, that is, a temperature which is not influenced 
by Such as temperature rises caused by heat generated by the 
display device. Accordingly, when the display device is 
indoors, the ambient temperature is approximately equal to 
the indoor temperature; when the display device is outdoors, 
it is approximately equal to the outdoor temperature. 
The estimation means estimates the ambient temperature 

Te on the basis of the specified correlation information and 
the temperatures detected by the temperature sensors. For 
example, if the temperatures Tp and Ts can be detected, 
(ATp-ATs) can be obtained. Then the ambient temperature Te 
can be estimated using the correlation between (ATp-ATs) 
and the temperature difference ATs, which is the difference 
between the temperature Ts and the ambient temperature Te. 
Thus, it is possible to accurately estimate the ambient tem 
perature, which influences characteristics (gamma character 
istics) of the display panel. Further, since the correlation is the 
correlation between time-varying temperature rises with 
respect to the ambient temperature, it is possible to accurately 
estimate the ambient temperature, not only when the display 
device is placed in a thermally stable state, but also, for 
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4 
example, when the display device, having no heat generated 
by the circuit thereof or convective heat, is placed in a ther 
mally transition state for a certain time immediately after the 
display device is powered on. Furthermore, there is no need to 
dispose temperature sensors in positions which are not influ 
enced by heat generated by the display device. 

In the second aspect of the present invention, the display 
device further includes a backlight for the display panel, and 
the two or more temperature sensors are disposed in different 
positions. For example, the temperature sensors are disposed 
in different positions adjacent to the backlight. In this case, 
the temperature sensors may be in contact with the backlight 
or separate therefrom, as long as the temperature sensors are 
disposed within a range where they are influenced by heat 
(conductive heat or radiant heat) generated by the backlight. 
The temperature (the temperature which influences charac 
teristics of the display panel) inside the casing housing the 
display panel is derived from the ambient temperature, heat 
(e.g., conductive heat or radiant heat) generated by the back 
light acting as a main heat-generating component, and the 
convection in the casing. When the display device starts to 
operate (for example, immediately after the display device is 
powered on), the convection in the casing is very small and 
the influence of heat generated by the backlight is very small 
as well. Accordingly, the temperatures Tp and Ts detected by 
the first and second temperature sensors can be regarded as 
being the same. 

Subsequently, heat generated by the backlight raises the 
temperatures Tp and Ts detected by the first and second 
temperature sensors. Since the first and second temperature 
sensors are disposed in different positions adjacent to the 
backlight, the temperature rises (Tp-Te) (Ts-Te) become 
different from each other with time, that is, the first tempera 
ture difference ATp and the second temperature difference 
ATs increase at different rates with time. Specifically, in a 
certain period immediately after the display device having no 
heat generated by the circuit thereof or convective heat is 
powered on, the first temperature difference ATp and the 
second temperature difference ATs increase at different rates 
with time. During this period, the temperatures are signifi 
cantly influenced by conductive heat or radiant heat from the 
backlight, but influenced by the convection in the casing to 
only a negligible extent. This state is a so-called transition 
state (may also be referred to as a first stage). 

After the first temperature difference ATp and the second 
temperature difference ATS increase to Some extent, the dis 
play device is placed in a thermally stable state derived from 
not only conductive heator radiantheat from the backlight but 
also the convection in the casing, that is, placed in so-called 
thermal equilibrium (may be referred to as a second stage). 
The correlation between the first temperature difference ATp 
and the second temperature difference ATs in this thermal 
equilibrium state differs from that in the first stage. That is, 
since the temperature in the casing is stabilized, the first 
temperature difference ATp and the second temperature dif 
ference ATs increase at similar rates with time. 
The specification means specifies one of different pieces of 

correlation information. For example, when the difference 
temperature (ATp-ATs) between the first temperature differ 
ence ATp and the second temperature difference ATs is 
smaller than a predetermined threshold temperature ATth, the 
specification means specifies correlation information where 
the first temperature difference ATp and the second tempera 
ture difference ATs increase at different rates with time; when 
the difference temperature (ATp-ATs) is greater than the 
predetermined threshold temperature ATth, it specifies cor 
relation information where the first temperature difference 
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ATp and the second temperature difference ATs increase at 
similar rates with time. The predetermined threshold tem 
perature ATth refers to the temperature at which the second 
stage (thermal equilibrium) starts. The estimation means esti 
mates the ambient temperature using the specified correlation 
information. For example, the estimation means estimates the 
ambient temperature on the basis of the correlation informa 
tion specified according to whether the difference tempera 
ture (ATp-ATs) is greater or smaller than the threshold tem 
perature ATth. 

Thus, the ambient temperature can be accurately esti 
mated, for example, even when the display device having no 
heat generated by the circuit thereof or convective heat is 
placed in a thermally transition state for a certain time imme 
diately after the display device is powered on, or even when 
the display device is placed in a thermally stable state (ther 
mal equilibrium). 

In the third aspect of the present invention, the display 
device further includes the setting means configured to set the 
amount of light of the backlight. The setting means is, for 
example, an operation panel, operation Switch, or the like for 
setting the amount of light. By setting the amount of light, it 
is possible to change a drive signal outputted to the backlight 
to change the amount of drive of the backlight. Thus, it is 
possible to adjust light emitted from the backlight, that is, the 
luminance of the display panel. Examples of the drive signal 
of the backlight include a pulse signal and a DC signal. For the 
former, a change to the duty ratio of a pulse (PWM value) 
corresponds to a change to the amount of drive; for the latter, 
a change to DC level corresponds to a change to the amount of 
drive. 
The specification means specifies a threshold temperature 

corresponding to the set amount of light and correlation infor 
mation corresponding to the threshold temperature. For 
example, there may be used a calculation circuit for obtaining 
a threshold temperature ATth corresponding to the set amount 
of light and obtaining the correlation between the first tem 
perature difference ATp and the second temperature differ 
ence ATs corresponding to the threshold temperature ATth. 
There may be previously stored multiple different threshold 
temperatures ATth corresponding to the amounts of light of 
the backlight as well as multiple different pieces of correla 
tion information between the first temperature difference ATp 
and the second temperature difference ATS corresponding to 
threshold temperatures. The threshold temperature ATth is 
the temperature at which the second stage starts, and depends 
on the amount of heat generated by the backlight. The amount 
of heat generated by the backlight corresponds to the amount 
of drive of the backlight, for example, the duty ratio (PWM 
value) of a drive signal outputted to the backlight. For this 
reason, multiple different threshold temperatures ATth corre 
sponding to the amounts of light of the backlight are prede 
termined, and different pieces of correlation information 
between the first temperature difference ATp and the second 
temperature difference ATs corresponding to the threshold 
temperatures ATth are predetermined. 

The estimation means estimates the ambient temperature 
using the correlation information corresponding to the set 
amount of light. Specifically, the estimation means deter 
mines a threshold temperature ATth corresponding to the set 
amount of light, determines correlation information corre 
sponding to the determined threshold temperature ATth, and 
estimates the ambient temperature using the determined cor 
relation information. Thus, even when the amount of light of 
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6 
the backlight is changed, the estimation means can accurately 
estimate the ambient temperature. 

Effect of the Invention 

According to the present invention, not only when the 
display device is placed in a thermally stable state, but also, 
for example, when it is placed in a thermally transition state 
after powered on, the ambient temperature can be accurately 
estimated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing the appearance of a 
main part of a display device of the present embodiment. 

FIG. 2 is a side view showing the appearance of the main 
part of the display device of the present embodiment. 

FIG. 3 is a block diagram showing an example configura 
tion of the display device of the present embodiment. 

FIG. 4 is a graph showing an example of temperature 
changes in the display device of the present embodiment. 

FIG. 5 is a diagram showing examples of the correlation 
between display device-derived temperatures of the present 
embodiment. 

FIG. 6 is a conceptual diagram showing an example where 
the ambient temperature is estimated based on a correlation. 

FIG. 7 is a conceptual diagram showing another example 
where the ambient temperature is estimated based on a cor 
relation. 

FIG. 8 is a graph showing an example of the relationship 
between the duty ratio of a drive signal outputted to a back 
light and a threshold temperature ATth. 

FIG. 9 is a graph showing an example of temperature 
changes in the display device when a Switch board tempera 
ture sensor is disposed in a position where the Switch board 
temperature sensor is not directly influenced by heat gener 
ated by the backlight. 

FIG. 10 is a graph showing an example of the temperature 
dependence of gamma characteristics of the display panel. 

EMBODIMENTS 

Now, a display device, a computer program, a recording 
medium, and a method for estimating a temperature of the 
present invention will be described with reference to the 
drawings showing an embodiment. FIG. 1 is a perspective 
view showing the appearance of a main part of a display 
device 100 of the present embodiment. FIG. 2 is a side view 
showing the appearance of the main part of the display device 
100 of the present embodiment. 

In the display device 100, a synthetic-resin or metal casing 
1 houses a display panel 2, a backlight 3, a circuit Substrate 
(not shown), and the like. The backlight 3 is disposed on the 
back of the display panel 2 and includes, for example, a light 
source such as a cold cathode fluorescent lamp (CCFL) or 
light-emitting diode (LED), an optical member configured to 
apply light from the light source to the back of the display 
panel 2 by reflecting or diffusing the light, and the like. The 
casing 1 has, on the front thereof, an operation Switch 4 to 
which a switch board (not shown) is connected. Fixed to the 
back of the casing 1 is a stand 5. The stand 5 supports the back 
of the casing 1 in Such a manner that the display Surface is 
inclined at approximately a right angle or a desired angle to 
the desktop, floor, or the like. 

Disposed adjacent to the display panel 2 is a panel tem 
perature sensor 10 serving as a first temperature sensor. Since 
the panel temperature sensor 10 is disposed adjacent to the 
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panel, the temperature detected thereby is not the temperature 
of the display panel itself but the temperature where the 
ambient temperature is added to the display device-derived 
temperature. A Switchboard temperature sensor 20 serving as 
a second temperature sensor is disposed on the Switchboard, 
which is connected to the operation switch 4. That is, since the 
Switch board temperature sensor 20 is disposed in a position 
different from the panel temperature sensor 10, the tempera 
ture detected thereby changes in a manner different from that 
in which the temperature detected by the panel temperature 
sensor 10 changes, until reaching thermal equilibrium. 
The expression “adjacent to the display panel 2’ refers to 

within a range which is not remote from the display panel 2 so 
that a temperature which is as close as possible to the tem 
perature of the display panel 2 (e.g., the internal temperature 
of the display panel 2) can be detected. In this case, the panel 
temperature sensor 10 may be in contact with or separate from 
the display panel 2, as long as the panel temperature sensor 10 
is disposed within a range where it is influenced by heat 
(conductive heat or radiant heat) generated by the display 
panel 2. Note that the switch board temperature sensor 20 
may be disposed adjacent to the display panel 2 or disposed in 
a position remote from the display panel 2. The expression 
“the temperatures change in a different manner until reaching 
thermal equilibrium’ means, for example, that the tempera 
tures rise at different rates in the same period. Two or more 
temperature sensors may be disposed. 
More specifically, in the examples of FIGS. 1 and 2, the 

panel temperature sensor 10 and the switch board tempera 
ture sensor 20 are disposed in different positions adjacent to 
the backlight 3. These temperature sensors may be in contact 
with or separate from the backlight 3, as long as the tempera 
ture sensors are disposed in a range where they are influenced 
by heat (conductive heat or radiant heat) generated by the 
backlight 3. In FIGS. 1 and 2, the temperature sensors are 
disposed inside the casing. However, the temperature sensors 
may be disposed outside the casing, as long as they are dis 
posed in a range where they are influenced by heat generated 
by the display panel 2. 

FIG. 3 is a block diagram showing an example configura 
tion of the display device 100 of the present embodiment. The 
display device 100 includes a control unit 30, a memory 17, a 
signal input unit 11, a preceding lookup table (LUT) 12, a 
color control unit 13, an unevenness correction unit 14, a 
subsequent lookup table (LUT) 15, a display panel drive unit 
16, the backlight 3, a backlight drive unit 18, the display panel 
2, the operation switch 4, the panel temperature sensor 10 
serving as the first temperature sensor, the Switchboard tem 
perature sensor 20 serving as the second temperature sensor, 
and the like. The display device 100 is connected to an exter 
nal personal computer (PC) 200 through a signal line. 
The signal input unit 11 has a connection terminal which is 

connected to an external device such as the PC 200 through a 
cable. The signal input unit 11 receives a video signal from the 
PC 200 and outputs the received video signal to the preceding 
LUT 12. The video signal that the signal input unit 11 receives 
from the PC 200 may be an analog signal or digital signal. 
While color video signals are used in the embodiment below, 
monochrome video signals may be used. In this case, a com 
ponent for color video signals. Such as the color control unit, 
becomes unnecessary. 

The preceding LUT 12 includes, for example, LUTs cor 
responding to R (red), G (green), and B (blue). In each LUT, 
input gradation levels indicated by received video signals and 
levels (output values) corresponding to the input gradation 
levels and to be inputted to the display panel 2 (more specifi 
cally, subsequent LUT 15) are associated with each other. In 
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8 
the preceding LUT 12, each input gradation level is repre 
sented by, e.g., 8 bits, and output gradation levels (output 
values) each represented by, e.g., 14 bits are stored in 256 
entries corresponding to 256 gradation levels of 0 to 255. The 
preceding LUT 12 is configured so that the user can set 
gradation characteristics (e.g., the user can set a gamma 
value). Thus, the user can achieve a desired gradation char 
acteristics. 
Under the control of the control unit 30, the color control 

unit 13 color-adjusts (color-controls) an output value (output 
gradation level) outputted from the preceding LUT 12, for 
example, by intensifying or weakening particular color com 
ponents using a 3x3 matrix (color conversion matrix D) con 
sisting of conversion coefficients corresponding to R, G, and 
B components. 
Under the control of the control unit 30, the unevenness 

correction unit 14 corrects unevenness of on an output gra 
dation level (output value) outputted from the color control 
unit 13 and outputs the corrected output gradation level (out 
put value) to the subsequent LUT 15. 
The subsequent LUT 15 functions as gradation-level cor 

rection means and includes, for example, LUTs correspond 
ing to R (red) G (green), and B (blue). The subsequent LUT 15 
corrects the output gradation level to represent Smooth gra 
dation on the display panel 2 so that different gradation char 
acteristics exhibit an ideal gamma value (Subsequent gamma; 
e.g., 2.2), and then outputs the corrected output gradation 
level (corrected signal) to the display panel drive unit 16. 
The display panel drive unit 16 includes a gate driver, a 

source driver, and the like and drives the display panel 2 on the 
basis of the correction signal received from the Subsequent 
LUT 15 under the control of the control unit 30. 
The display panel 2 is, for example, a liquid crystal panel 

where a pair of glass Substrates are disposed as opposed to 
each other; a liquid crystal layer including a liquid crystal 
material is formed in the gap therebetween; one of the glass 
substrates is provided with multiple pixel electrodes and 
TFTs having drains connected to the pixel electrodes; and the 
other glass Substrate is provided with a common electrode. 
The gates and sources of the TFTs are connected to the output 
terminals of a gate driver and those of a source driver, respec 
tively. 
The display panel 2 on-off controls the TFT of each pixel 

using a gate signal received from the gate driver. It also 
controls optical transmittance, which is determined by elec 
tro-optic characteristics of the liquid crystal material, and 
displays an image in gradation by applying an output Voltage 
(a level inputted to the display panel 2) received from the 
source driver to the TFT of each pixel during the ON period. 
The display panel 2 is sandwiched between a pair of polariz 
ing plates and has the backlight 3 disposed on the back 
thereof. 
Assuming that the backlight 3 is of pulse-driven type, the 

backlight drive unit 18 outputs a drive signal having a desired 
duty ratio (PWM value) to the backlight under the control of 
the control unit 30 3 to change the amount of drive of the 
backlight 3. Thus, it is possible to adjust light emitted from 
the backlight 3, that is, the luminance of the display panel 2. 
The backlight 3 need not necessarily be of pulse-driven type 
and may be of a drive type such as DC-driven type. In this 
case, the backlight drive unit 18 changes the DC level to a 
desired level to adjust luminance. 
The operation Switch 4 functions as setting means for set 

ting the adjustment values of the display device 100, includ 
ing the amount of light. By setting the amount of light of the 
backlight 3 using the operation Switch 4, the user can change 
the duty ratio (PWM value) of a drive signal outputted to the 
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backlight 3 by the backlight drive unit 18 so as to change the 
amount of drive of the backlight 3. Thus, the user can adjust 
light emitted from the backlight 3, that is, the luminance of the 
display panel. Note that an operation panel or the like may be 
used in place of the operation Switch. 

The control unit 30 functions as specification means for 
specifying correlation information indicating the correlation 
between a first temperature difference ATp serving as the 
difference between a temperature Tp detected by the panel 
temperature sensor (first temperature sensor) 10 and an ambi 
ent temperature Te and a second temperature difference ATs 
serving as the difference between a temperature Ts detected 
by the Switch board temperature sensor (second temperature 
sensor) 20 and the ambient temperature Te. 

Correlation information may be specified by previously 
storing pieces of correlation information in the memory 17, or 
the control unit 30 may calculate correlation information 
using a formula representing a correlation. The term “corre 
lation” refers to the temporal relation between the first tem 
perature difference ATp and the second temperature differ 
ence ATS and is represented, for example, by a relational 
expression between the second temperature difference ATs 
and (ATp-ATs). The second temperature difference ATs is 
the difference between the temperature Ts and the ambient 
temperature Te, and (ATp-ATs) is the difference between the 
temperature Tp and the temperature Ts. As used herein, the 
ambient temperature is the ambient temperature around the 
display device 100 and is a temperature which is not influ 
enced (e.g., not raised) by heat generated by the display 
device 100. 

FIG. 4 is a graph showing an example of temperature 
changes in the display device 100 of the present embodiment. 
More specifically, FIG. 4 shows temporal changes (tempera 
ture rises) in the first temperature difference ATp(t) and the 
second temperature difference ATp(t). The horizontal axis 
represents elapsed time, and the vertical axis represents a 
temperature rise. As described above, the first temperature 
difference ATp(t) is a temperature obtained by subtracting the 
ambient temperature Te from the temperature Tp(t) detected 
by the panel temperature sensor 10 and represents the tem 
perature rise of the panel. Similarly, the second temperature 
difference ATp(t) is a temperature obtained by subtracting the 
ambient temperature Te from the temperature Ts(t) detected 
by the switchboard temperature sensor 20 and represents the 
temperature rise of the switch substrate. In the following 
description, Tp(t), TS(t), ATp(t), and ATp(t) are expressed as 
Tp, Ts, ATp, and ATs, respectively, for the sake of simplifi 
cation. 
The temperature (the temperature which influences char 

acteristics of the display panel 2) inside the casing 1 housing 
the display panel 2 is derived from the ambient temperature 
Te, heat (e.g., conductive heat or radiant heat) generated by 
the backlight 3 acting as a main heat-generating component, 
and the convection in the casing 1. When the display device 
includes a power Supply circuit (not shown), the power Supply 
circuit also acts as a main heat-generating component. Imme 
diately after the display device 100 having no such heat or 
convective heat in the casing 1 and thus being cooled is 
powered on, the display device 100 is influenced by heat 
generated by the backlight 3 to only a very small extent, and 
the convection in the casing 1 associated with Such heat is also 
very small. For this reason, the temperatures Tp and Ts 
detected by the panel temperature sensor 10 and the switch 
board temperature sensor 20 can be regarded as being the 
same. That is, the first temperature difference ATp and the 
second temperature difference ATS can be regarded as being 
the same. 
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10 
Subsequently, heat generated by the backlight 3 raises the 

temperatures Tp and Ts detected by the panel temperature 
sensor 10 and the switchboard temperature sensor 20. Since 
the panel temperature sensor 10 and the switch board tem 
perature sensor 20 are disposed in different positions adjacent 
to the backlight 3, the temperature rises (Tp-Te) and (Ts-Te) 
occur in a different manner with time, in other words, the first 
temperature difference ATp and the second temperature dif 
ference ATs increase at different rates with time. The tempo 
ral increases in the first temperature difference ATp and the 
second temperature difference ATS can approximate lines 
having different slopes. That is, in the period immediately 
after the power is turned on, the first temperature difference 
ATp and the second temperature difference ATs increase at 
different rates with time. In this period, the display device is 
significantly influenced by conductive heat or radiant heat 
from the backlight 3. This period is a so-called transition state 
period (may also be referred to as a first stage or a linear 
approximation area). 

After the first temperature difference ATp and the second 
temperature difference ATs have increased to some extent 
(after time t1 in FIG. 4), the display device is influenced by 
not only conductive heat or radiant heat from the backlight 3 
but also the convection in the casing 1 and thus placed in a 
thermally stable state, that is, so-called thermal equilibrium 
(may also be referred to as a second stage). In this thermal 
equilibrium state, the correlation between the first tempera 
ture difference ATp and the second temperature difference 
ATs differs from that in the first stage, and the temperature in 
the casing is stabilized. For this reason, the first temperature 
difference ATp and the second temperature difference ATs 
can be determined to increase at similar rates with time. 

Hereafter, the sum of the temperature derived from con 
ductive heat or radiant heat from the backlight 3 and the 
temperature derived from the convection in the casing will be 
referred to as the display device-derived temperature. The 
present invention takes note of the fact that there is a corre 
lation between the display device-derived temperature 
included in the temperature detected by the panel temperature 
sensor 10 and the display device-derived temperature 
included in the temperature detected by the switch board 
temperature sensor 20. This correlation will be described in 
detail below. Note that the correlation described below is a 
correlation when the panel temperature sensor 10 and the 
Switch board temperature sensor 20 are disposed adjacent to 
the backlight 3 and influenced by conductive heat or radiant 
heat from the backlight 3. 

ATp(t) = axt (1) 

ATs(t) = b Xt (2) 

ATp(t) - ATs(t) = (a-b)xt (3) 

ATs(t) = Ax{ATp(t) - ATs(t)} (4) 

t (5) 
A = 

a -b 

As shown in FIG. 4, in the linear-approximation area, the 
first temperature difference ATp can approximate a line, as 
shown in Formula (1), and the second temperature difference 
ATS can approximate a line, as shown in Formula (2). In these 
formulas, a and b each represent a slope when linear approxi 
mation is obtained. Subtraction of both sides of Formula (2) 
from both sides of Formula (1) gives Formula (3). Accord 
ingly, ATS(t) can be represented as in Formula (4). A coeffi 
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cient A can be represented by Formula (5). That is, in the 
linear-approximation area (first stage, transition state), there 
is a correlation represented by Formula (4) between the first 
temperature difference ATp(t) and the second temperature 
difference ATs(t) and more specifically between the second 
temperature difference ATs(t) and ATp(t)-ATs(t)}. 
As shown in FIG.4, the temperature rise of the panel on the 

boundary between the linear-approximation area and the ther 
mal equilibrium area is defined as Tthp, and the temperature 
rise of the switch substrate on that boundary is defined as 
Tths. In the thermal equilibrium area, the ratio of the tem 
perature rise to the elapsed time is Small. Accordingly, the 
time constant Tp of temperature change of the panel tempera 
ture sensor 10 and the time constant TS oftemperature change 
of the switchboard temperature sensor 20 can be regarded as 
the same valuet. That is, in the thermal equilibrium area, the 
first temperature difference ATp and the second temperature 
difference ATs can be determined to increase at similar rates 
with time. 

ATp(t) = (Tmaxp - Tihp)x (1 e') + Tihp (6) 

ATs(t) = (Tmaxs - Tths)x (1-ei)+ Tths (7) 
ATp(t) - ATs(t) = (8) 

{(Tmaxp - Tmaxs) - (Tthp - Tths)}x (1 - ei) + (Tihp - Tihs) 

it ATs(t) - Tihs (9) (1 - ef) = 
Tmax - Tths 

ATS(t) - Tths 
Tmax - Tths 

(10) 
ATp(t) - ATs(t) = (ATmax-ATth)x + ATth 

ATmax = Tmax p - TmaxS (11) 

ATth = Tihp - Tths (12) 

ATS(t) = BX (ATp(t)-ATs(t) - ATth) + CXATth (13) 

TmaxS - Tths 
TATmax-ATth 

B (14) 

Tths (15) 
C = - 

Tihp - Tihs 

Accordingly, in the thermal equilibrium area shown in FIG. 
4, the first temperature difference ATp(t), which is the tem 
perature rise of the panel, can be represented by Formula (6): 
the second temperature difference ATp(t), which is the tem 
perature rise of the switch substrate, can be represented by 
Formula (7). In Formula (6), Tmaxp represents the maximum 
value (highest value) of the temperature rise of the panel and 
can have a value such as 3° C., 4°C., or 5° C. Note that the 
maximum value (highest value) of the temperature rise of the 
panel can vary depending on the mounting position of the 
panel temperature sensor 10. In Formula (7), TmasX repre 
sents the maximum value (highest value) of the temperature 
rise of the Switch Substrate and depends on the mounting 
position of the switchboard temperature sensor 20. Subtrac 
tion of both sides of Formula (7) from both sides of Formula 
(6) gives Formula (8). Formula (9) can be obtained from 
Formula (7), and Formula (10) can be obtained by substitut 
ing Formula (9) into Formula (8). ATmax can be represented 
by Formula (11), and ATth can be represented by Formula 
(12). Formula (13) can be obtained from Formula (10). Coef 
ficients B and C can be represented by Formulas (14) and 
(15), respectively. That is, in the thermal equilibrium area 
(second stage, stable state), there is a correlation represented 
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12 
by Formula (13) between the first temperature difference 
ATp(t) and the second temperature difference ATs(t) and 
more specifically between the second temperature difference 
ATs(t) and {ATp(t)-ATs(t)}. 

FIG. 5 is a diagram showing examples of the correlation 
between temperatures derived from the display device 100 of 
the present embodiment. As shown in FIG. 5, when the dif 
ference (ATp-ATs) between the first temperature difference 
ATp(t), which is the temperature rise of the panel, and the 
second temperature difference ATp(t), which is the tempera 
ture rise of the switch substrate, is smaller than the predeter 
mined threshold temperature ATth, a correlation where the 
first temperature difference ATp and the second temperature 
difference ATs increase at different rates with time, as shown 
in FIG. 4 and Formulas (1) and (2), is selected, that is, ATs 
(t)=Ax{ATp(t)-ATs(t)} is selected. Features of this correla 
tion include, for example, the following: this correlation can 
be used in the area where the temperature rise can approxi 
mate a line; this correlation represents the stage in which only 
heat generated by the backlight 3 is considered; and the tem 
peratures detected by the panel temperature sensor 10 and the 
switchboard temperature sensor 20 increase at different rates. 
The predetermined threshold temperature ATth represents the 
temperature at which the second stage (thermal equilibrium) 
starts. The predetermined threshold temperature ATth may 
have a value such as 1.5°C., 2°C., or 2.5°C. 
On the other hand, when the difference (ATp-ATs) 

between the first temperature difference ATp(t), which is the 
temperature rise of the panel, and the second temperature 
difference ATs(t), which is the temperature rise of the switch 
substrate, is greater than the predetermined threshold tem 
perature ATth, a relation where the first temperature differ 
ence ATp and the second temperature difference ATs increase 
at similar rates with time, as shown in FIG. 4 and Formulas (6) 
and (7), is selected, that is, ATs(t)=Bx{ATp(t)-ATs(t)- 
ATth}+CxATth is selected. Features of this correlation 
include, for example, the following: this correlation can be 
used in the thermal equilibrium area; this correlation repre 
sents the stage where not only heat generated by the backlight 
3 but also the convection in the casing 1 should be considered; 
and the temperatures detected by the panel temperature sen 
sor 10 and the switch board temperature sensor 20 rise at 
similar rates. 
The control unit 30 functions as means for estimating the 

ambient temperature. The control unit 30 estimates the ambi 
ent temperature Te on the basis of the specified correlation 
information and the temperatures Tp and Ts detected by the 
first and second temperature sensors. 
When the difference temperature (ATp-ATs) between the 

first temperature difference ATp and the second temperature 
difference ATs is smaller than the predetermined threshold 
temperature ATth, the control unit 30 estimates the ambient 
temperature using the correlation (correlation information) 
where the first temperature difference ATp and the second 
temperature difference ATs increase at different rates with 
time; when the difference temperature (ATp-ATs) between 
the first temperature difference ATp and the second tempera 
ture difference ATs is greater than the predetermined thresh 
old temperature ATth, the control unit 30 estimates the ambi 
ent temperature using the correlation (correlation 
information) where the first temperature difference ATp and 
the second temperature difference ATs increase at similar 
rates with time. The predetermined threshold temperature 
ATth represents the temperature at which the second stage 
(thermal equilibrium) starts. 

FIG. 6 is a conceptual diagram showing an example where 
the ambient temperature is estimated based on a correlation. 
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In FIG. 6, bar charts show the panel temperature Tp and the 
Switch Substrate temperature Ts, respectively, and show val 
ues from the temperature 0°C. Although the term “the panel 
temperature Tp' is used herein for the sake of convenience, 
the panel temperature Tp is not the temperature of the panel 
itself and is, to be precise, the sum of the display device 
derived temperature and the ambient temperature. As shown 
in FIG. 6, it is not possible to know the ambient temperature 
Te by simply detecting the panel temperature Tp and the 
switch substrate temperature Ts. 

However, the ambient temperature Te can be obtained from 
the panel temperature Tp and the Switch Substrate tempera 
ture Ts by using the correlation between the display device 
100-derived temperature (the sum of the temperature derived 
from heat generated by the backlight 3 and the temperature 
derived from the convection in the casing 1) included in the 
first temperature difference ATp, which is the temperature 
rise of the panel, and the display device 100-derived tempera 
ture included in the second temperature difference ATs, 
which is the temperature rise of the switching substrate. 

That is, if the panel temperature Tp and the switch substrate 
temperature Ts can be detected, (ATp-ATs) can be obtained, 
and the ambient temperature Te can be estimated using the 
correlation between (ATp-ATs) and the temperature differ 
ence ATs between the temperature Ts and the ambient tem 
perature Te. 

FIG. 7 is a conceptual diagram showing another example 
where the ambient temperature is estimated based on a cor 
relation. FIG. 7 is essentially the same as FIG. 6 but is repre 
sented in a different form. As shown in FIG. 7, if the panel 
temperature Tp and the Switch substrate temperature Ts can 
be detected, (Tp-Ts) is the same as (ATp-ATs). When a 
correlation graph representing the correlation between ATp 
and ATS is moved so that (ATp-ATs) on that graph is matched 
with the obtained (ATp-ATs), the position of the horizontal 
axis of the correlation graph represents the ambient tempera 
ture Te. 

Thus, it is possible to accurately estimate the ambient 
temperature, which influences characteristics (e.g., gamma 
characteristics) of the display panel. Since the correlation 
represents the time-varying temperature rise with respect to 
the ambient temperature, the ambient temperature can be 
accurately estimated not only when the display device is 
placed in a thermally stable state, but also, for example, when 
the display device is placed in a thermally transition state for 
a certain time immediately after the display device having no 
heat generated by the circuit thereof or convective heat is 
powered on. Further, there is no need to dispose temperature 
sensors in positions which are not influenced by heat gener 
ated by the display device. 
The control unit 30 specifies a threshold temperature cor 

responding to the amount of light set using the operation 
switch 4 and correlation information between the first and 
second temperature differences corresponding to the thresh 
old temperature. For example, the control unit 30 may specify 
correlation information by obtaining a threshold temperature 
ATth corresponding to the set amount of light and then cal 
culating the correlation between the first temperature differ 
ence ATp and second temperature difference ATs corre 
sponding to the threshold temperature ATth. Alternatively, 
the control unit 30 may specify correlation information by 
previously storing, in the memory 17, multiple different 
threshold temperatures ATth corresponding to the amounts of 
light of the backlight 3 and multiple different pieces of cor 
relation information between the first temperature difference 
ATp and the second temperature difference ATs correspond 
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14 
ing to the different threshold temperatures and then referring 
to the pieces of correlation information. 

FIG. 8 is a graph showing an example of the relationship 
between the duty ratio of a drive signal outputted to the 
backlight 3 and the threshold temperature ATth. The thresh 
old temperature ATth is the temperature at which the second 
stage starts, and depends on the amount of heat generated by 
the backlight 3. The amount of heat generated by the back 
light 3 corresponds to the amount of drive of the backlight 3, 
that is, the duty ratio (PWM value) of a drive signal outputted 
to the backlight 3. For this reason, multiple different threshold 
temperatures ATth corresponding to the amounts of light of 
the backlight 3 are predetermined, and different pieces of 
correlation information between the first temperature differ 
ence ATp and the second temperature difference ATs corre 
sponding to the threshold temperatures ATth are predeter 
mined. 
As shown by circles in FIG. 8, threshold temperatures ATth 

corresponding to Some representative values (e.g., three to 
five values) of the duty ratio may be predetermined, and the 
values between the representative values may be obtained by 
linear interpolation. 
The control unit 30 estimates the ambient temperature 

using the correlation information corresponding to the set 
amount of light. Specifically, the control unit 30 determines a 
threshold temperature ATth corresponding to the set amount 
oflight, determines correlation information corresponding to 
the determined threshold temperature ATth, and estimates the 
ambient temperature using the determined correlation infor 
mation. Thus, even when the amount of light of the backlight 
3 is changed, the ambient temperature can be accurately 
estimated. 

In the above example, the values of A, B, and C serving as 
coefficients in the formulas representing the correlation 
between the first temperature difference ATp and the second 
temperature difference ATS can be changed according to the 
shape or size of the display device 100, the positional rela 
tionship between the display panel and the backlight, the 
mounting positions of the temperature sensors 10 and 20, or 
the like. For this reason, it is only necessary to previously 
obtain A, B, and C as parameters. 
The ambient temperature around the display device of the 

present embodiment may be estimated as follows. That is, the 
ambient temperature is estimated by previously storing, in a 
computer-readable recording medium, a computer program 
representing a process including steps, such as specifying 
correlation information indicating the correlation between 
the first temperature difference between the temperature 
detected by the panel temperature sensor 10 disposed adja 
cent to the display panel 2 and the ambient temperature and 
the second temperature difference between the temperature 
detected by the switchboard temperature sensor 20 disposed 
in a position different from the panel temperature sensor 10 so 
that the temperature changes at a different rate until reaching 
thermal equilibrium and the ambient temperature and esti 
mating the ambient temperature on the basis of the specified 
correlation information and the temperatures detected by the 
panel temperature sensor 10 and the switch board tempera 
ture sensor 20, and then causing a personal computer includ 
ing a recording-medium reader, a CPU, and a RAM to load 
the computer program stored in the recording medium into 
the RAM using the recording-medium reader and to execute 
the program using the CPU. 
The specifying step may include the following more spe 

cific steps: specifying a predetermined threshold tempera 
ture; when the difference temperature between the first and 
second temperature differences is smaller than the predeter 
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mined threshold temperature, specifying correlation informa 
tion where the first and second temperature differences 
increase at different rates with time; and when the difference 
temperature is greater than the predetermined threshold tem 
perature, specifying correlation information where the first 
and second temperature differences increase at similar rates 
with time. 

In the above example, the switchboard temperature sensor 
20 is disposed adjacent to the backlight 3. Alternatively, by 
disposing it in a position remote from the backlight 3, the 
switch board temperature sensor 20 may be prevented from 
being directly influenced by heat (conductive heat or radiant 
heat) generated by the backlight 3. In this case, there is no 
need to specify a correlation in Such a manner to correspond 
to the two stages, unlike in FIG. 4. 

FIG. 9 is a graph showing an example of temperature 
changes in the display device 100 when the switch board 
temperature sensor 20 is disposed in a position where the 
switchboard temperature sensor 20 is not directly influenced 
by heat generated by the backlight 3. The temperature inside 
the casing 1 housing the display panel 2 is derived from the 
ambient temperature Te, heat (e.g., conductive heat or radiant 
heat) generated by the backlight 3, and the convection inside 
the casing 1. Immediately after the display device 100 is 
powered on, the display device 100 is influenced by heat 
generated by the backlight 3 to only a very small extent, and 
the convection in the casing 1 associated with Such heat is also 
very Small. Accordingly, the temperatures Tp and TS detected 
by the panel temperature sensor 10 and the switch board 
temperature sensor 20 can be regarded as being the same. 
That is, the first temperature difference ATp and the second 
temperature difference ATS can be regarded as being the 
SaC. 

Subsequently, heat generated by the backlight 3 raises the 
temperature Tp detected by the panel temperature sensor 10. 
On the other hand, the switching board temperature sensor 20 
is not directly influenced by heat generated by the backlight 3 
since it is disposed in a position remote from the backlight 3. 
For this reason, the temperature Ts detected by the switching 
board temperature sensor 20 does not rise abruptly unlike the 
temperature Tp detected by the panel temperature sensor 10. 

Subsequently, heat generated by the backlight 3 causes the 
influence of the convection in the casing 1. Thus, the tem 
peratures Tp and Ts detected by the panel temperature sensor 
10 and the switch board temperature sensor 20 rise with 
unique time constants tip and TS (up has a value different from 
TS), respectively. 

The control unit 30 can estimate the ambient temperature 
Te on the basis of a correlation represented by a graph as 
shown in FIG. 9 and the temperatures Tp and Ts detected by 
the panel temperature sensor 10 and the switch board tem 
perature sensor 20. That is, if the temperatures Tp and Ts can 
be detected, (ATp-ATs) can be obtained, and the ambient 
temperature Te can be estimated using the correlation 
between the obtained (ATp-ATs) and the temperature differ 
ence ATs between the temperature Ts and the ambient tem 
perature Te. Thus, it is possible to accurately estimate the 
ambient temperature, which influences characteristics 
(gamma characteristics) of the display panel. Since the cor 
relation is the correlation between time-varying temperature 
rises with respect to the ambient temperature, it is possible to 
accurately estimate the ambient temperature, not only when 
the display device is placed in a thermally stable state, but 
also, for example, when the display device is placed in a 
thermally transition state after the display device is powered 
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on. Further, there is no need to dispose temperature sensors in 
positions which are not influenced by heat generated by the 
display device. 
The control unit 30 rewrites the data in the subsequent LUT 

15 on the basis of the estimated ambient temperature to cor 
rect gradation characteristics of the display panel 2. 

FIG. 10 is a graph showing an example of the temperature 
dependence of gamma characteristics of the display panel. In 
an example of FIG. 10, the output gradation level of the 
display panel corresponding to the input gradation level 
decreases as the temperature of the display panel increases. 
Note that there are also display panels having temperature 
dependence opposite to that in the example of FIG. 10 (that is, 
the output gradation level of the display panel corresponding 
to the input gradation level increases as the temperature of the 
display panel rises). 
The control unit 30 compensates for variations in gradation 

characteristics resulting from temperature variations by 
rewriting the value of the output gradation level correspond 
ing to the input gradation level of the subsequent LUT 15 in 
Such a manner to correspond to the temperature. Thus, the 
control unit 30 obtains ideal gradation characteristics. It is 
ideal to measure the temperature of the display panel itself 
and then to correct gradation characteristics in Such a manner 
to correspond to the measured temperature. However, mea 
Surement of the display panel itself requires incorporation of 
a temperature sensor into the panel. For this reason, correc 
tion of gradation characteristics is performed using the ambi 
ent temperature and the display device-derived temperatures, 
which can be measured easily. For the ambient temperature, 
the temperature estimated using the above method is used. 
For the display device-derived temperature, the temperature 
obtained by subtracting the ambient temperature from the 
panel temperature Tp detected by the panel temperature sen 
Sor 10 is used. For example, correction of gradation charac 
teristics is performed by previously storing the ambient tem 
perature and the display device-derived temperature at the 
time point when the output gradation level is written to the 
subsequent LUT 15 (at the time of factory adjustment), sub 
sequently obtaining the amount of gradation-level compen 
sation corresponding to a variation in temperature between 
that time point and the current time point, and rewriting the 
subsequent LUT 15 on the basis of the obtained amount of 
gradation-level compensation. Thus, the gradation character 
istics or color reproducibility at the time point when the 
output gradation level has been written are maintained. As a 
result, not only when the display device 100 is placed in a 
thermally transition state, but also when it is placed in a stable 
state (thermal equilibrium), it is possible to temperature-com 
pensate display characteristics (gradation characteristics) to 
reproduce ideal or desired gradation characteristics or hue. 

In the above embodiment, when the display device 100 is 
cold-started, the panel temperature sensor 10 and the switch 
board temperature sensor 20 may be calibrated. For example, 
calibration may be performed by simply subtracting the 
switch substrate temperature Ts from the panel temperature 
Tp immediately after power-on of the display device 100 so 
that the panel temperature Tp and the switch substrate tem 
perature Ts become equal. 

In the above embodiment, the second temperature sensor is 
disposed on the switch substrate, which is a position different 
from the mounting position of the panel temperature sensor 
10 serving as the first temperature sensor. However, the sec 
ond temperature sensor need not necessarily be disposed on 
the switch substrate and may be disposed in a different posi 
tion of the casing, as long as the temperatures can change in a 
different manner before reaching thermal equilibrium. 
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By incorporating a three-dimensional acceleration sensor 
or the like into the casing 2, the correlation between the first 
temperature difference ATp and the second temperature dif 
ference ATs may be changed based on a change in the Vertical 
or horizontal position of the casing of the display device 100, 
ora change in the slope of the display Screen, or the like. Thus, 
even when the temperature change state of the casing is 
changed due to a change in the vertical or horizontal position 
of the casing of the display device 100, a change in the slope 
of the display screen, or the like, it is possible to specify an 
appropriate correlation to obtain the ambient temperature 
accurately. 
Two or more temperature sensors may be disposed. In this 

case, the correlation between at least two or all temperature 
sensors is previously prepared. The estimation means may 
obtain the average of obtained multiple ambient temperatures 
and then determine this average as the ambient temperature, 
or may determine the most frequent value as the ambient 
temperature. 

DESCRIPTION OF NUMERALS 

100 liquid crystal display device 
1 casing 
2 display panel 
3 backlight 
4 operation Switch 
10 panel temperature sensor 
20 switch board temperature sensor 
11 signal input unit 
12 preceding LUT 
13 color control unit 
14 unevenness correction unit 
15 subsequent LUT 
16 display panel drive unit 
17 memory 
18 backlight drive unit 
30 control unit 
The invention claimed is: 
1. A display device having a display panel disposed in a 

casing, comprising: 

10 

15 

25 

30 

35 

18 
two or more temperature sensors disposed in different posi 

tions; 
a control means configured to temperature-compensate 

display characteristics on the basis of the temperatures 
detected by the temperature sensors; 

specification means configured to specify correlation 
information indicating a correlation between tempera 
tures detected by the temperature sensors; and 

estimation means configured to estimate an ambient tem 
perature around the display device on the basis of the 
correlation information specified by the specification 
means and the temperatures detected by the temperature 
Sensors, 

wherein the temperature sensors are disposed in the posi 
tions whose temperatures change in a different manner 
until reaching thermal equilibrium, wherein the specifi 
cation means specifies: (i) when a difference tempera 
ture between a first temperature difference and a second 
temperature difference, based on the temperatures 
detected by the temperature sensors is Smaller than a 
predetermined threshold temperature, a correlation 
information where the first temperature difference and 
the second temperature difference increase at different 
rates with time; or (ii) when the difference temperature 
between the first temperature difference and the second 
temperature difference is greater than the predetermined 
threshold temperature, a correlation information where 
the first temperature difference and the second differ 
ence increase at similar rates with time and further com 
prising a backlight for the display panel, wherein the 
estimation means estimates the ambient temperature 
using the one piece of correlation information specified 
by the specification means. 

2. The display device of claim 1, further comprising setting 
means configured to set the amount of light of the backlight, 
wherein 

the specification means specifies correlation information 
using the predetermined threshold temperature corre 
sponding to the amount of light set by the setting means. 
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