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DISPLAY SYSTEM AND LIGHTING DEVICE USED
THEREIN

INCORPORATION BY REFERENCE

[0001] The present application claims priorities from
Japanese applications JP2004-378763 filed on Dec. 28, 2004
and JP2005-135502 filed on May 9, 2005, the contents of
both of which are hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] The present subject matter relates to techniques and
equipment to perform image formation by applying a light
flux from a light source to a transmissive or reflective liquid
crystal panel or a display panel such as a reflection micro-
mirror device and in particular, to a lighting system as a light
source used in a display system.

[0003] Recently, with increase of luminiferous efficiency
of a light emitting diode (hereinafter, referred to as LED),
applications of LEDs to high-luminance lighting systems
have been growing. However, the LED has problems that the
luminiferous level is changed much as the time elapses and
irregularities of the luminiferous characteristics are great
among LED’s. For these reasons, there have been suggested
and implemented some methods for maintaining a uniform
luminiferous characteristic.

[0004] For example, JP-A-2004-296841 discloses a pro-
jection type display system having means for measuring,
detecting, and deciding deterioration of the semiconductor
light source attributable to the operation thereof and a
method for measurement and decision, thereby enabling
correct notification of exchange of the light source.

SUMMARY OF THE INVENTION

[0005] Ina lighting system for driving a plurality of LEDs
to obtain a high luminance, if the respective LEDs have
irregular luminiferous characteristics, it is preferable to be
capable of controlling the luminiferous level of each LED.
It is possible to perform correction by detecting the lumin-
iferous level of each LED by using a plurality of photoelec-
tric conversion elements.

[0006] However, in order to accurately detect the lumin-
iferous level of each LED, it is necessary to increase the
number of the photoelectric conversion elements. This
would create new problems in increased parts cost, arrange-
ment and heat radiation.

[0007] Hence a need exists for providing a lighting system
for controlling a great number of LEDs so as to obtain
highly-accurate uniform luminiferous characteristics at a
low cost without causing the problem of arrangement, and
for providing a display system using the lighting system.

[0008] The inventive concepts alleviate the above noted
problems with a drive circuit for a plurality of sets of light
emitting device array each having at least one light emitting
device, wherein for at least one light emitting device array,
pulse drive is performed with a different phase from other
light emitting device arrays. When at least one light emitting
device array driven by a different phase is turned OFF or
extinguished, a processing circuit determines the luminifer-
ous level of each of the other light emitting device arrays
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which are turned ON or lit by using the at least one
extinguished light emitting device array as a light reception
element. Furthermore, the control circuit controls the drive
level of the drive circuit for the light emitting device arrays
being lit based on the luminiferous level determined.

[0009] Other objects, features and advantages of the
invention will become apparent from the following descrip-
tion of the embodiments of the invention taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The drawing figures depict one or more implemen-
tations in accord with the present concepts, by way of
example only, not by way of limitations. In the figures, like
reference numerals refer to the same or similar elements.

[0011] FIG. 1 is a diagram showing a configuration of a
lighting system according to a first embodiment of the
present invention.

[0012] FIGS. 2A-2D are layout maps of the LED array
used in the first embodiment.

[0013] FIG. 3 is a signal waveform diagram complement-
ing the first embodiment.

[0014] FIG. 4 is a diagram showing a configuration of a
display system according to a second embodiment.

[0015] FIG. 5 is a diagram showing a configuration of the
lighting system according to a third embodiment.

[0016] FIG. 6 is a layout map of the LED array used in the
third embodiment.

[0017] FIG.7 is a layout map of the LED array used in the
third embodiment.

[0018] FIG. 8 is a signal waveform diagram complement-
ing the third embodiment.

[0019] FIG. 9 is another signal waveform diagram
complementing the third embodiment.

[0020] FIG. 10 is another signal waveform diagram
complementing the third embodiment.

[0021] FIG. 11 is a diagram showing a configuration of
the display system according to a fourth embodiment.

[0022] FIG. 12 is a diagram showing another configura-
tion of the display system according to the second embodi-
ment.

DESCRIPTION OF THE EMBODIMENTS

[0023] FIG. 1 is a block diagram showing a lighting
system according to a first embodiment of the present
invention. FIG. 2 is a layout map showing an example of
layout method of light emitting devices of the lighting
system according to the present invention. FIG. 3 is a signal
wave form showing the operation timing and the operation
state in each processing section.

[0024] Here, as the light emitting device in this embodi-
ment, explanation will be give on the case of LED. More-
over, in this embodiment, the luminiferous efficiency and the
luminiferous level as the luminiferous performance of the
LED is not to be limited to particular ones and may be any
if a luminiferous level required for the system can be
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obtained. Moreover, in this embodiment, the light wave-
length component emitted by the LED is not limited to a
particular one but may be any as long as the LED is so
configured that a white component and specific color com-
ponents of red, blue, green, and the like may be obtained in
accordance with a particular use of the lighting system.

[0025] Moreover, in this embodiment, light-emission driv-
ing of the LED is explained referring to the case of pulse
drive for intermittently driving the LED. The ON/OFF
interval when performing pulse drive is not limited to a
particular one but may be any if the drive interval is in
accordance with the light-emission rise and light-extinguish-
ing time performance of the LED.

[0026] In FIG. 1, reference numeral 1 denotes a luminif-
erous level controller, 2 denotes luminiferous level decision
circuit, 3 is a lamp driver, 4, 5, 6 and 7 are LEDs, and 8, 9,
10 and 11 are electric power sensors. FIGS. 2A-2D show
configurations of an LED array and light emission directions
from the LEDs emitting light to the LED emitting no light.

[0027] The luminiferous level controller 1 compares the
target luminiferous level indicated from outside to the actual
luminiferous level decided by the luminiferous level deci-
sion circuit 2 so as to obtain differences in illumination and
color component and to generate or output an instruction
signal to drive and stop the LEDs 4-7 and also generate or
output an instruction signal to instruct a drive current
amount so as to reduce the difference. In this case, the drive
current amount is indicated by an amplitude value AMP and
the drive/stop interval is indicated by the drive cycle PWM.
By repeatedly executing the processing control periodically
or non-periodically, the target luminiferous level is gradually
acquired. This processing control determines control amount
and the control interval of stable response of the control
system and not limited to a particular one.

[0028] The lamp driver 3 generates a timing signal by
setting, as a reference cycle T, such a time interval that meets
the time for enabling the LED to obtain stable luminiferous
response and extinguishing response, the time for suffi-
ciently obtaining a desired luminiferous level and the time
required for detection, calculation and correction. Further-
more, the lamp driver 3 generates a pulse width correspond-
ing to the luminiferous period among the LEDs 4-7, a
sampling timing signal S/H for sampling the generated
electric power obtained by photoelectric conversion made in
the LED during the OFF period thereof, and to-be-sampled
object information No indicating what is sampled.

[0029] According to the amplitude value AMP and the
drive cycle PWM, the lamp driver 3 generates the drive
signal waveforms 3a to 3d for each of the LEDs 4-7 so as
to turn ON and OFF the LEDs 4 to 7. Here, the luminiferous
level of the LED which is ON is determined by the drive
power. In the drive signal waveforms 3a to 3d in FIG. 3,
pulse height indicates the drive power and the period of high
pulse indicates the light-ON period.

[0030] Moreover, resistors are arranged in parallel, as the
electric power sensors 8, 9, 10 and 11, for current detection
to detect current amount as a photoelectric conversion
output from LEDs 4 to 7 thereby obtaining voltage values 8a
to 11a generated in the resistors. Other detection means can
also be used if it can detect the current amount generated by
the LED and the means is not limited to a particular one.
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Moreover, the detection result may be replaced by an analog
signal by conversion to equivalent voltage value or further,
may be replaced by a digital signal, without being limited to
a specific one but any signal may be used as far as it
indicates the generated current amount.

[0031] Here, by using, as a light reception element, the
LED which is turned OFF, electric power as a photoelectric
conversion output is detected. More specifically, LEDs in
the off period from among the LEDs 4-7 receive light from
another LED of ON period so as to be optically excited and
electric current are generated by photoelectric conversion
function and converted by the electric power sensors 8-11 to
output the amount of the current.

[0032] The luminiferous level decision circuit 2 measures
in advance characteristics of the LEDs 4-7, i.e., (1) lumin-
iferous characteristic indicating the relationship between the
power applied and the luminiferous level, (2) photoelectric
conversion characteristic indicating the relationship between
the light reception level—generated current (voltage), and
(3) achieved light reception ratio decided by the distance/
position relationship of the LEDs 4-7 and stores them as
table data.

[0033] The luminiferous level decision circuit 2 identifies
the LED which is ON and the LED which is OFF among the
LED 4-7 from the sampling timing signal S/H and the
sample object information No indicating the sample object.
From the voltage values 8a to 11a by the electric power
sensors 8, 9, 10 and 11, the voltage value of the LED in OFF
period is acquired. The light reception level is identified
from the photoelectric characteristic from the table data.
Furthermore, the distance/position relationship is corrected
by the achieved light reception ratio. Thus, the luminiferous
level of the LED which is in the ON period is calculated/
identified. This operation is successively performed while
switching over between the LEDs 4-7, thereby acquiring the
respective actual luminiferous levels.

[0034] For example, when the layout of the LEDs which
are in ON/OFF period is set as shown in FIGS. 2A-2D, the
light emission direction and the longitudinal coverage
(travel distance) are decided. By successively switching
over the relationship between the LED which is ON and the
LEDs which are OFF, the actual luminiferous state of each
LED is detected.

[0035] Inthe example of FIGS. 2A-2D, one LED is in ON
period. However, the luminiferous level can also be calcu-
lated from the layout relationship of the LED even when a
plurality of LEDs are in ON period. Moreover, by arbitrarily
changing the PWM interval, the number of times, the phase
for each LED so as to diversify the ON/OFF relationship, it
is possible to realize the variety of the LED layout relation-
ship to calculate the luminiferous level. That is, by changing
the LED ON/OFF combination in the time sequence, the
liminiferous state of the LED at a particular position is
detected. The photoelectric conversion amount of the LED
is decided by the LED manufacturing method and material
and not limited to a particular one.

[0036] Moreover, by acquiring the LED drive condition,
drive characteristic and a rough tendency of the deterioration
characteristic with time, which are previously known, as
table data, it is possible to improve the calculation accuracy
of the luminiferous level.
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[0037] In the aforementioned embodiment, by using the
LED also as the photoelectric conversion element (photo-
sensor), it is possible to accurately detect luminiferous
irregularities between the adjacent LEDs in the LED array
and perform a highly accurate luminiferous level control as
well as easily uniformize the balance of the luminiferous
distribution of the LED array. Moreover, as compared to the
case when a photo-sensor is separately arranged externally,
there is no need of a new photo-sensor and accordingly, it is
possible to reduce the constraints of the layout position and
reduce the cost.

[0038] Inthe aforementioned example, an explanation has
been given on a specific configuration of the LED array.
However, the present invention is not limited to this con-
figuration. The LED layout method, the number of LEDs,
the positional relationship among the LEDs in OFF state and
the LEDs ON-driven may be any if the luminiferous state of
the LEDs can be detected directly or indirectly. Thus, it is
possible to easily increase the detection accuracy of the
luminiferous state of the respective LEDs.

[0039] Moreover, the sample frequency of the electric
power sensors may be performed simultaneously buy may
also be performed alternately by time division. In this case,
the sensors can be used for the both and it is possible to
reduce the number of electric parts. Moreover, explanation
has been given on the case when the LED connection is in
parallel. However, it is also possible to connect the LEDs in
series so as to detect the electric power of the entire string.
In this case, there is no need of providing detection means
for each of the LEDs and it is possible to reduce the number
of the current detection means.

[0040] Referring to FIG. 4, explanation will be given on
the case that the lighting system shown in the example of
FIG. 1 is applied to a light source and a light source control
unit of the display system having an image display panel
which is arranged to control the light transmission amount or
reflection amount in units of the display pixel in accordance
with the input video signal.

[0041] In FIG. 4, reference numeral 13 denotes an image
processor, 14 denotes a display panel for controlling the light
transmission amount (or reflection amount). The image
processor 13 subjects the inputted video signal various
image processes and other processes so as to generate a
video display signal. The display panel 14 directly receives
the light flux generated by the LEDs 4, 5, 6 and 7 or receives
the light flux focused by using the optical parts (not shown)
and controls the transmission amount (or reflection amount)
of'the light flux in units of pixel in accordance with the video
display signal. Thus, a video light is generated.

[0042] The video light thus obtained is directly viewed or
the light is introduced by optical parts (not shown) and
projected by a projection lens 15 onto the screen to display
the light and shade. Furthermore, the image processor 13
controls the luminiferous level to the luminiferous control
circuit 1 in a linking relation with the brightness and color
components of the input video signal.

[0043] As shown in the example of FIG. 4, it is possible
to realize a display system capable of easily maintaining
luminiferous intensity level and color balance. Furthermore,
in synchronization with the image refresh cycle of the input
video signal, the luminiferous level of the LED is corrected/
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controlled, thereby realizing luminiferous level control link-
ing with the video signal and causing no uncomfortable
feeling.

[0044] Moreover, when the LEDs 4, 5, 6, 7 generate white
light, or when the LEDs 4, 5, 6, 7 generate red, green and
blue lights in a time sequential manner, or when an LED
array has the LEDs 4, 5, 6, 7 respectively emitting red light,
blue light, and green light, or when an LED array emits
different color components, by controlling the luminiferous
level of a particular color in accordance with the input video
signal, it is possible to easily perform video reproduction
with a desired color distribution with a high accuracy.

[0045] Moreover, control to increase/decrease the lumin-
iferous level can be instructed from outside of the display
system or from separate control means. The instruction can
be performed in accordance with the environment condition
such as brightness and temperature as well as a subjective
condition of an observer.

[0046] As has been described above, by using the LED
also as a photoelectric conversion element (photo-sensor), it
is possible to accurately detect the luminiferous irregulari-
ties between the adjacent LEDs in the LED array, perform a
highly accurate luminiferous level control, and easily uni-
formize the luminiferous level distribution of the LED array.
Moreover, as compared to the case when a separate photo-
sensor is arranged outside, it is possible to reduce the
number of photo-sensors or reduce the constraints of the
layout and easily reduce the cost. Moreover, by arranging
the lighting system of FIG. 1 as a light source, it is possible
to obtain a display system capable of easily maintaining a
uniform luminiferous intensity and color balance.

[0047] FIG. 5 is a block diagram showing a lighting
system according to another embodiment. FIGS. 6 and 7 are
layout maps showing an example of layout of a plurality of
light emitting devices. FIGS. 8, 9, 10 are signal waveforms
showing the operation timing and operation state in each
processing units. It should be noted that like reference
numerals as in the aforementioned first and second embodi-
ments have the same functions and their explanations are
omitted in this embodiment. However, the LED 4-7 will be
explained as LED array sets 4-7 each consisting of at least
one LED.

[0048] In FIGS. 5, 6, 7, reference numeral 16 denotes a
LUT (look up table), 17 denotes a sequencer, 18 denotes an
AMP (amplifier) having an amplifier and a switch, 19
denotes a drive timing signal generator, 20 denotes a detect
timing signal generator, 21 to 24 denote LED devices of the
LED array sets 4 to 7, 25 denotes an electric power detector
& holder, and 26 to 30 denote LED modules.

[0049] FIG. 6 shows an LED array having M (M=4) sets
of LED arrays 4 to 7 each having N LEDs 21 to 24 (N=5 in
this embodiment). Moreover, for the brevity of explanation,
in this embodiment, the LED array sets 4-7 are arranged in
parallel to one another, each array having series connected
LEDs arranged in a line. It should be noted that in the figure,
light emission direction from the LED array sets which are
ON toward the LED array sets which are OFF is not
depicted, but they are similar to the light emission direction
in FIG. 2.

[0050] FIG. 7 shows an example of LED array sets 4 to 7
(M=4), each formed by N LEDs (N=5) connected in series.
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Unlike FIG. 6, each of the LED array sets 4 to 7 (M=4) is
realized by LED groups 26 to 30 (N) in which one of the
LED devices 21 to 24 is in the proximity. It should be noted
that in this embodiment, the layout relation among the LED
groups 26 to 30 may be in the proximity layout relation,
light-shielding layout relation, or remote layout relation and
not limited to a particular one. Moreover, the values of N and
M are not limited to particular ones and can be decided
arbitrarily in accordance with the LED performance and the
luminiferous level required.

[0051] Inthe LUT 16, the target luminiferous level and the
actual luminiferous level to be described later are acquired
and the luminiferous correction amount is generated so as to
reduce the difference from the actual luminiferous level.
Moreover, (1) luminiferous characteristic indicating the
relationship between the power applied and the luminiferous
level, (2) photoelectric conversion characteristic indicating
the relationship between the light reception amount and the
current generated (voltage), and (3) achieved light reception
ratio determined from the distance/position relationship
between the LED array sets 4 to 7 are measured in advance
and stored as table data. As a detection correction amount,
a correction amount of the distance/position relationship
based on the conversion correction amount and the achieved
light reception ratio upon specifying the light reception
amount from the photoelectric conversion characteristic is
generated when calculating the luminiferous level of the
LED array sets 4-7 which are ON from the electric power
generated by the photoelectric conversion by the LED array
sets 4-7 which are OFF when each of the LED array sets 4
to 7 emits the target luminiferous level or a luminiferous
level which is specified separately and which will be
detailed later.

[0052] The characteristics of the luminiferous correction
amount and the detection correction amount are determined
by the LED used, it is possible to measure the characteristics
in advance and set them in the table data.

[0053] The luminiferous level controller 1 acquires the
target luminiferous level and the luminiferous correction
amount from the LUT 16 and instructs the AMP amount and
the PWM amount as the drive power for each of the LED
array sets 4 to 7. According to the AMP amount and the
PWM amount, the sequencer 17 in the lam driver 3 decides
the drive sequence for each of the LED array sets 4 to 7. In
this case, the sequencer 17 instructs the AMP amount
AMP_1-4, the drive timing, the duty ratio, and the time
distribution of the luminiferous level detection object and
the detection timing.

[0054] The drive timing signal generator 19 generates the
PWM_1-4 signals deciding the drive distribution between
the LED array sets 4-7 within the reference cycle T shown
in FIG. 8. The AMP circuit 18 drives and extinguishes the
LED array sets 4-7 by the PWM_1-4 ON/OFF timing and
the AMP amount AMP_1-4 power. In this embodiment, an
example is given for the case that a luminiferous level is
detected once in a reference cycle T by providing the
luminiferous level detection period S/H.

[0055] The electric power detector & holder 25 acquires
voltage values 8a to 11a obtained by converting the photo-
electric conversion output by the electric power sensors 8, 9,
10, 11 in the same way as the embodiment of FIG. 1 and
holds/outputs the voltage value of the luminiferous level
detection period S/H as a luminiferous level detection result.
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[0056] The luminiferous level decision circuit 2 acquires
the No. of the LED array set which is ON for luminiferous
level detection, the luminiferous level detection period S/H,
and the detection correction amount of each of the LED
array sets 4-7 from the LUT 16 and calculates the electric
power detection result of each of the LED array sets 4-7 to
thereby decide an actual liminiferous level.

[0057] When there is a difference between the target
luminiferous level and the actual luminiferous level, a
luminiferous correction amount is supplied from the LUT 16
to the luminiferous level controller 1 so as to reduce the
difference. With the aforementioned configuration and pro-
cesses, it is possible to obtain coincidence between the target
luminiferous level and the actual luminiferous level.

[0058] Firstly, explanation is given on a case that a dis-
tance is provided between the LED array sets which are ON
and the LED arrays which are OFF as in the layout shown
in FIG. 6 and the LED array set whose luminiferous level
is to be detected for each reference frequency T is succes-
sively switched over as shown in the timing diagram of FIG.
8. For example, when the LED array set 4 is the luminiferous
level detection object, the photoelectric conversion outputs
Vd4a5, Vda6, V4aT of the LED array sets 5, 6, 7 are obtained
by the electric power detector & holder 25. Here, in the
Vman, m represents the number of the LED array set of the
luminiferous level detection object and n represents the
number of the LED array set to be detected. In this case,
depending on the layout distance, the relationship
V4a5>V4a6>V4aT is satisfied. Similarly, when the LED
array sets 5, 6, 7 are respectively the luminiferous level
detection objects, the relationships V5a4=V5a6>V547,
V6a5=V6a7>V6ad, and V7a6>V7a5>V7Tad are satisfied.
The electric power depending on this layout distance is
normalized by the correction amount of the distance/position
relationship based on the achieved light reception ratio by
the LUT 16.

[0059] Next, a change of electric power detection result is
measured by maintaining the predetermined number (3 in
this example) of the LED array sets as the luminiferous level
detection objects in a reference cycle T and changing the
LED drive power as in the timing diagram of FIG. 9. When
the LED array 4 is the luminiferous level detection object,
the drive power AMP_1, AMP 1lx, AMP_1y
(AMP_1y>AMP_1>AMP_1x) and the electric power detec-
tion result depending on the layout distance can be obtained.
The results are subjected to the position correction of the
drive power and the electric power detection result by the
table data in the LUT 16 and the luminiferous level decision
circuit 2 so as to generate an actual luminiferous level. In
this case, it is also possible to switch the drive power within
one S/H period. Moreover, it is also possible to simulta-
neously change the LED array set and the LED drive power
for each reference cycle T.

[0060] Next, explanation will be given on the layout as
shown in FIG. 7 when the distances between the LED array
sets which are ON and the LED array sets which are OFF are
identical, i.e., the relationship between the light emission
and light reception is optimal. In this case, even if the LED
array sets of the luminiferous level detection object are
successively switched over as in the timing diagram of FIG.
10, the luminiferous level detection outputs have values
almost identical to V4a5=V4a6=V4a7, V5a6=V5a7=V5a4,
V6a7=V6ad4=V6a5, V7ad=V7a5=V746.
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[0061] Although not depicted, even in the layout of FIG.
7, it is also possible to perform the luminiferous level

detection by the similar processing like in the timing of FIG.
9.

[0062] In this embodiment, since the same elements are
used for light emission and light reception, it is easy to
control the light emission timing and light reception timing.
By providing a small luminiferous level detection period
separately from the main luminiferous period, it is possible
to improve the luminiferous detection accuracy. Moreover,
since it is possible to accurately detect the correlation
between the drive power change and the luminiferous level
change, it is possible to accurately control the luminiferous
level of the LED.

[0063] Furthermore, since the luminiferous detection is
performed mutually between the LEDs arranged in the
proximity, it is easy to improve the luminiferous detection
accuracy and detect/follow the change of the LED charac-
teristics, thereby realizing a stable LED luminiferous level.

[0064] Like the embodiment of FIG. 4, FIG. 11 shows an
embodiment in which the lighting system shown in FIG. 5§
is applied to the light source and the light source control unit
in a display system having a display panel capable of
controlling the light transmission amount or reflection
amount in the display pixel unit according to the input video
signal. Like reference numerals denote the same functions
and their explanations are omitted.

[0065] In addition to the advantages obtained by the
embodiment of FIG. 4, the embodiment of FIG. 11 can
achieve a display system capable of easily holding uniform
luminiferous intensity/color balance since it is possible to
detect the respective luminiferous states of the LED array
sets 4-7.

[0066] It should be noted that in the display system of
FIG. 4 or FIG. 11, explanation has been given on the
projector device for projecting/displaying on a screen or the
like. However, the present invention is not to be limited to
this. For example, the present invention can be applied to a
display device to which the LED can be applied such as the
lighting system of the direct view liquid crystal display
device not using the projection lens 15 shown in FIG. 12.

[0067] Ashas been explained the respective embodiments,
there is no need of a new photo-sensor and it is possible to
reduce the cost. Furthermore, by performing control accord-
ing to the detection results obtained between the LEDs in the
proximity, it is possible to realize uniform LED luminiferous
level.

[0068] It should be further understood by those skilled in
the art that although the foregoing description has been
made on embodiments of the invention, the invention is not
limited thereto and various changes and modifications may
be made without departing from the spirit of the invention
and the scope of the appended claims.

1. A lighting device comprising:

a plurality of light emission device arrays, each having at
least one light emission device;

a drive circuit for pulse-driving at least one of the light
emission device arrays with a pulse of phase different
from the other light emission device arrays;
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a processing circuit for calculating the luminiferous level
of each of the other light emission device arrays using
the at least one light emission device array as a light
reception device while it is OFF, and

a control circuit for controlling the drive level of the other
light emission device arrays which are ON, according
to the luminiferous level of each of the other light
emission device arrays.

2. A lighting device according to claim 1, wherein

the processing circuit comprises:

a sensor for detecting a photoelectric conversion output
from the light emission device arrays when they are
OFF,

a luminiferous level decision circuit for deciding the
luminiferous level of each of the light emission device
arrays from the photoelectric conversion output, the
decision circuit deciding the luminiferous level of the
light emission device arrays when they are ON accord-
ing to the photoelectric conversion output amount of
the light emission device arrays when they are OFF,
light emission distribution based on the layout position
relationship, and known light emission characteristic of
each of the light emission device arrays.

3. A lighting device according to claim 1, wherein the

drive circuit and the control circuit perform control to obtain
a predetermined luminiferous level.

4. A lighting device according to claim 1, wherein the

control circuit controls the drive power of the light emission
device arrays.

5. A lighting device according to claim 1, wherein M

(M=1) of the light emission device arrays each having N
(N=1) light emission devices connected are provided.

6. A lighting device according to claim 5, wherein the M

light emission device arrays are arranged in parallel to one
another.

7. A lighting device according to claim 5, wherein the

light emission device arrays are arranged in such a manner
that N light emission device groups each having M light
emission devices each selected from each of the M light
emission device arrays are provided.

8. A lighting device according to claim 5, wherein the

light emission device arrays are driven to emit light by the
drive circuit and the control circuit in the unit of each of M
light emission device arrays and the light reception amount
is detected by the processing circuit for deciding the lumin-
iferous level.

9. A lighting device according to claim 8, wherein

one of the M light emission device arrays is driven to emit
light while the M-1 light emission device arrays detect
the light reception amount achieved, and

light emission of the light emission device arrays is
successively switched over at a predetermined time
interval.

10. A lighting device according to claim 9, the device

further comprising s storage circuit for driving the light
emission device arrays to emit light while switching over the
drive power, detecting the luminiferous level for each drive
power, calculating at least one of the light emission char-
acteristic and light reception characteristic of each of the
light emission device arrays, and storing the calculation
result.
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11. A lighting device according to claim 1, wherein the
light emission devices are LEDs.

12. A display device comprising:

a lighting device;

a display panel for controlling light transmission amount

or reflection amount from the lighting device according
to an input video signal; and

aprojection device for displaying the transmission light or
reflection light from the display panel,

said lighting device comprising:

a plurality of light emission device arrays, each having at
least one light emission device;
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a drive circuit for pulse-driving at least one of the light
emission device arrays with a pulse of phase different
from the other light emission device arrays;

a processing circuit for calculating the luminiferous level
of each of the other light emission device arrays using
the at least one light emission device array as a light
reception device while it is OFF; and

a control circuit for controlling the drive level of the other
light emission device arrays which are ON, according
to the luminiferous level of each of the other light
emission device arrays.
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