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(54) Projector and control method

(57)  Disclosed herein is a projector that can be load-
ed with lamps (58) of a plurality of kinds, each of a plurality
of the lamps loadable into the projector being given a
lamp serial code formed by arranging lamp information
including at least a minimum wattage and a maximum
wattage of the lamp and a check sum in predetermined
order, the projector characterized by including: a lamp

power supply (56) for driving the lamp loaded in the pro-
jector, the lamp power supply being provided in advance
with a plurality of mode ranges each as a range from a
minimum wattage to a maximum wattage of output of the
lamp power supply, and one predetermined mode range
of the plurality of mode ranges being freely set in the
lamp power supply; and a control circuit (51) for control-
ling the lamp power supply.
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Description

Field of the Invention

[0001] The presentinvention relates to a projector and
a control method thereof. Embodiments of the present
invention relate more particularly to a projector and a
control method thereof that properly assist in an opera-
tion of replacing a lamp in a projector, whereby proper
driving control for the lamp can be realized.

Background of the Invention

[0002] Recently, with the development of video display
technology, a projector applicable to a field of so-called
digital cinema, that is, a projector usable for a purpose
of screening a movie in a movie theater has appeared
(see Japanese Patent Laid-Open No. Hei 5-260423, for
example).

[0003] As such a projector, there is a projector having
a power supply (hereinafter referred to as a lamp power
supply) that can drive lamps of a plurality of kinds of lamp
sizes. A lamp size in this case refers to an input rating
such as a minimum wattage, a maximum wattage and
the like of the lamp.

[0004] The life of the lamp is not infinite but finite. It is
therefore necessary to manage the use time or the like
of the lamp properly, and replace the lamp at an appro-
priate time. This is because some lamps may demand
replacement a maximum of about eight times a year.
[0005] Inthiscase, inthe past, alamp replacing worker
manually sets the lamp power supply according to the
lamp size of a lamp to be substituted. Alternatively, the
lamp replacing worker selects a lamp of a predetermined
lamp size according to the setting of the lamp power sup-

ply.

Summary of the Invention

[0006] Various respective aspects and features of the
invention are defined in the appended claims. Combina-
tions of features from the dependent claims may be com-
bined with features of the independent claims as appro-
priate and not merely as explicitly set out in the claims.
[0007] In the above case, the lamp replacing worker
may make a wrong setting through an operation mistake,
or select a wrong lamp. In such a case, there is a danger
of a current exceeding a rated current flowing through
the lamp and thus a burst failure or the like occurring.
[0008] A wrong lamp in this case refers to a lamp of a
lamp size that does not match the setting of the lamp
power supply unit. A reason that the lamp size does not
match the setting of the lamp power supply unit may be
that the selection of the lamp size itself is wrong, or that
although the selection of the lamp size itself is correct, a
lamp of a lamp size different from the selected lamp size
is prepared by mistake because lamps are generally
identical or similar in shape.
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[0009] In addition, when a lamp of a lamp size that
does not perfectly match the set range of the lamp power
supply unit preparedin advance is loaded into the existing
projector, even use of the lamp is not possible in the first
place.

[0010] Embodiments of the present invention have
been made in view of such a situation. It is desirable to
assist properly in an operation of replacing a lamp in a
projector, and thereby realize proper driving control for
the lamp.

[0011] According to an embodiment of the present in-
vention, there is provided a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality of
the lamps loadable into the projector being given a lamp
serial code formed by arranging lamp information includ-
ing at least a minimum wattage and a maximum wattage
of the lamp and a check sum in predetermined order, the
projector characterized by including:

a lamp power supply for driving the lamp loaded in
the projector, the lamp power supply being provided
in advance with a plurality of mode ranges each as
arange from a minimum wattage to a maximum watt-
age of output of the lamp power supply, and one
predetermined mode range of the plurality of mode
ranges being freely setin the lamp power supply; and
a control circuit for controlling the lamp power supply;

wherein the control circuit sets a range from the minimum
wattage to the maximum wattage included in the lamp
serial code given to the lamp loaded in the projector as
a code range, and compares the code range with the
mode range set in the lamp power supply,

the control circuit determines a range not exceeding the
maximum wattage included in the lamp serial code as a
lamp driving controlling range within which the driving of
the lamp power supply is controlled on a basis of a result
of comparison of the code range with the mode range,
and

the control circuit controls the driving of the lamp power
supply within the determined lamp driving controlling
range.

[0012] According to an embodiment of the present in-
vention, there is provided a control method of a projector
that can be loaded with lamps of a plurality of kinds, each
of aplurality of the lamps loadable into the projector being
given a lamp serial code formed by arranging lamp infor-
mation including at least a minimum wattage and a max-
imum wattage of the lamp and a check sum in predeter-
mined order, the projector including a lamp power supply
for driving the lamp loaded in the projector, the lamp pow-
er supply being provided in advance with a plurality of
mode ranges each as a range from a minimum wattage
to a maximum wattage of output of the lamp power sup-
ply, and one predetermined mode range of the plurality
of mode ranges being freely set in the lamp power supply,
and a control circuit for controlling the lamp power supply,
the control method characterized by including:
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the control circuit setting a range from the minimum
wattage to the maximum wattage included in the
lamp serial code given to the lamp loaded in the pro-
jector as a code range, and comparing the code
range with the mode range set in the lamp power
supply;

the control circuit determining a range not exceeding
the maximum wattage included in the lamp serial
code as a lamp driving controlling range within which
the driving of the lamp power supply is controlled on
a basis of a result of comparison of the code range
with the mode range; and

the control circuit controlling the driving of the lamp
power supply within the determined lamp driving
controlling range.

[0013] According to an embodiment of the present in-
vention, there is provided a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality of
the lamps loadable into the projector being given a lamp
serial code formed by arranging lamp information on the
lamp and a check sum in predetermined order, the pro-
jector characterized by including

a control circuit for performing a clocking operation of a
lamp timer for managing a use time of the lamp loaded
in the projector;

wherein when an instruction for resetting the lamp timer
is given, the control circuit determines that the lamp load-
ed in the projector is replaced with a predetermined lamp,
and displays a GUI, namely Graphical User Interface im-
age for receiving input of the lamp serial code attached
to the predetermined lamp,

by checking a part corresponding to the check sum in
information input as the lamp serial code in the GUI im-
age, the control circuit determines whether the input in-
formation is a valid the lamp serial code,

when the control circuit determines that the input the in-
formationis a valid the lamp serial code, the control circuit
permits the resetting of the lamp timer, and

when the control circuit determines that the input the in-
formation is invalid information other than the lamp serial
code, the control circuit prohibits the resetting of the lamp
timer.

[0014] According to an embodiment of the present in-
vention, there is provided a control method of a projector
that can be loaded with lamps of a plurality of kinds, each
of aplurality of the lamps loadable into the projector being
given a lamp serial code formed by arranging lamp infor-
mation on the lamp and a check sum in predetermined
order, the projector including a control circuit for perform-
ing a clocking operation of a lamp timer for managing a
use time of the lamp loaded in the projector, the control
method characterized by including:

when an instruction for resetting the lamp timer is
given, the control circuit determining that the lamp
loaded in the projector is replaced with a predeter-
mined lamp, and making pop-up display of a GUI,
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namely Graphical User Interface image for receiving
input of the lamp serial code attached to the prede-
termined lamp;

by checking a part corresponding to the check sum
in information input as the lamp serial code in the
GUI image, the control circuit determining whether
the input information is a valid the lamp serial code;
when the control circuit determines that the input the
information is a valid the lamp serial code, the control
circuit permitting the resetting of the lamp timer; and
when the control circuit determines that the input the
information is invalid information other than the lamp
serial code, the control circuit prohibiting the reset-
ting of the lamp timer.

[0015] According to an embodiment of the present in-
vention, there is provided a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality of
the lamps loadable into the projector being given a lamp
serial code formed by arranging lamp information includ-
ing at least a nominal life time of the lamp and a check
sum in predetermined order, the projector characterized
by including

a control circuit for performing a clocking operation of a
lamp timer for managing a use time of the lamp loaded
in the projector;

wherein when the lamp loaded in the projectoris replaced
with a predetermined lamp, the control circuit receives
input of the lamp serial code attached to the predeter-
mined lamp,

by checking a part corresponding to the check sum in
information input as the lamp serial code, the control cir-
cuit determines whether the input information is a valid
the lamp serial code,

when the control circuit determines that the input infor-
mation is a valid the lamp serial code, the control circuit
resets the lamp timer, and resumes the clocking opera-
tion of the lamp timer, and

when a clocked value of the lamp timer has reached a
value based on the nominal life time included in the lamp
serial code, the control circuit presents an alarm recom-
mending replacement of the predetermined lamp loaded
in the projector.

[0016] According to an embodiment of the present in-
vention, there is provided a control method of a projector
that can be loaded with lamps of a plurality of kinds, each
of a plurality of the lamps loadable into the projector being
given a lamp serial code formed by arranging lamp infor-
mation including at least a nominal life time of the lamp
and a check sum in predetermined order, the projector
including a control circuit for performing a clocking oper-
ation of a lamp timer for managing a use time of the lamp
loaded in the projector, the control method characterized
by including

when the lamp loaded in the projector is replaced with a
predetermined lamp, the control circuit receiving input of
the lamp serial code attached to the predetermined lamp;
by checking a part corresponding to the check sum in
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information input as the lamp serial code, the control cir-
cuit determining whether the input information is a valid
the lamp serial code;

when the control circuit determines that the input infor-
mation is a valid the lamp serial code, the control circuit
resetting the lamp timer, and resuming the clocking op-
eration of the lamp timer; and

when a clocked value of the lamp timer has reached a
value based on the nominal life time included in the lamp
serial code, the control circuit presenting an alarm rec-
ommending replacement of the predetermined lamp
loaded in the projector.

[0017] According to an embodiment of the present in-
vention, there is provided a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality of
the lamps loadable into the projector being given a lamp
serial code formed by arranging lamp information on the
lamp and a check sum in predetermined order, the pro-
jector characterized by including:

a control circuit for performing a clocking operation
of a lamp timer for managing a use time of the lamp
loaded in the projector; and

a memory for storing information;

wherein when the lamp loaded in the projector is replaced
with a predetermined lamp, the control circuit receives
input of the lamp serial code attached to the predeter-
mined lamp,

by checking a part corresponding to the check sum in
information input as the lamp serial code, the control cir-
cuit determines whether the input information is a valid
the lamp serial code,

when the control circuit determines that the input infor-
mation is a valid the lamp serial code, the control circuit
resets the lamp timer, and resumes the clocking opera-
tion of the lamp timer, and

the control circuit stores, in the memory, contents of the
lamp serial code and a clocked time of the lamp timer as
log history data for the predetermined lamp with which
replacement has been made.

[0018] According to an embodiment of the present in-
vention, there is provided a control method of a projector
that can be loaded with lamps of a plurality of kinds, each
of a plurality of the lamps loadable into the projector being
given a lamp serial code formed by arranging lamp infor-
mation on the lamp and a check sum in predetermined
order, the projector including a control circuit for perform-
ing a clocking operation of a lamp timer for managing a
use time of the lamp loaded in the projector, and a mem-
ory for storing information, the control method character-
ized by including:

when the lamp loaded in the projector is replaced
with a predetermined lamp, the control circuit receiv-
ing input of the lamp serial code attached to the pre-
determined lamp;

by checking a part corresponding to the check sum
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in information input as the lamp serial code, the con-
trol circuit determining whether the input information
is a valid the lamp serial code;

when the control circuit determines that the input in-
formation is a valid the lamp serial code, the control
circuit resetting the lamp timer, and resuming the
clocking operation of the lamp timer; and

the control circuit storing, in the memory, contents
of the lamp serial code and a clocked time of the
lamp timer as log history data for the predetermined
lamp with which replacement has been made.

[0019] According to an embodiment of the present in-
vention, there is provided a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality of
the lamps loadable into the projector being given a lamp
serial code formed by arranging lamp information includ-
ing at least a minimum wattage and a maximum wattage
of the lamp and a check sum in predetermined order, the
projector characterized by including:

a lamp power supply for driving the lamp loaded in
the projector, the lamp power supply being provided
in advance with a plurality of mode ranges each as
arange from a minimum wattage to a maximum watt-
age of output of the lamp power supply, and one
predetermined mode range of the plurality of mode
ranges being freely setin the lamp power supply; and
a control circuit for controlling the lamp power supply;

wherein when the lamp loaded in the projectoris replaced
with a predetermined lamp, the control circuit receives
input of the lamp serial code attached to the predeter-
mined lamp,

by checking a part corresponding to the check sum in
information input as the lamp serial code, the control cir-
cuit determines whether the input information is a valid
the lamp serial code,

when the control circuit determines that the input infor-
mation is a valid the lamp serial code, the control circuit
sets a range from the minimum wattage to the maximum
wattage included in the lamp serial code as a code range,
and compares the code range with the mode range set
in the lamp power supply,

the control circuit determines a range not exceeding the
maximum wattage of the predetermined lamp as a lamp
driving controlling range within which the driving of the
lamp power supply is controlled on a basis of a result of
comparison of the code range with the mode range, and
the control circuit controls the driving of the lamp power
supply within the determined lamp driving controlling
range.

[0020] According to an embodiment of the present in-
vention, there is provided a control method of a projector
that can be loaded with lamps of a plurality of kinds, each
of aplurality of the lamps loadable into the projector being
given a lamp serial code formed by arranging lamp infor-
mation including at least a minimum wattage and a max-
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imum wattage of the lamp and a check sum in predeter-
mined order, the projector including a lamp power supply
for driving the lamp loaded in the projector, the lamp pow-
er supply being provided in advance with a plurality of
mode ranges each as a range from a minimum wattage
to a maximum wattage of output of the lamp power sup-
ply, and one predetermined mode range of the plurality
of mode ranges being freely setin the lamp power supply,
and a control circuit for controlling the lamp power supply,
the control method characterized by including:

when the lamp loaded in the projector is replaced
with a predetermined lamp, the control circuit receiv-
ing input of the lamp serial code attached to the pre-
determined lamp;

by checking a part corresponding to the check sum
in information input as the lamp serial code, the con-
trol circuit determining whether the input information
is a valid the lamp serial code;

when the control circuit determines that the input in-
formation is a valid the lamp serial code, the control
circuit setting a range from the minimum wattage to
the maximum wattage included in the lamp serial
code as a code range, and comparing the code range
with the mode range set in the lamp power supply;
the control circuit determining a range not exceeding
the maximum wattage of the predetermined lamp as
alamp driving controlling range within which the driv-
ing of the lamp power supply is controlled on a basis
of a result of comparison of the code range with the
mode range; and

the control circuit controlling the driving of the lamp
power supply within the determined lamp driving
controlling range.

Brief Description of the Drawings

[0021] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

FIG. 1 is a diagram showing an example of config-
uration of an information processing system to which
an embodiment of the present invention is applied;
FIG. 2 is a diagram showing an example of config-
uration of a projector to which the embodiment of the
present invention is applied, the projector being one
constituent element of the information processing
system of FIG. 1;

FIG. 3 is a diagram showing an example of external
structure of alamp loaded into the projector of FIG. 2;
FIG. 4 is a diagram showing an example of lamp
modes that can be set in a lamp power supply of the
projector of FIG. 2;

FIG. 5 is a flowchart of assistance in explaining an
example of a projector lamp replacement time proc-
ess among processes performed by the projector of
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FIG. 2;

FIG. 6 is a diagram showing an example of a GUI
image including a lamp timer reset button;

FIG. 7 is a diagram showing an example of structure
of a lamp serial code;

FIG. 8 is a diagram showing an example of a GUI
image including a lamp serial code input screen dis-
played by pop-up display;

FIG. 9 is a diagram of assistance in explaining a
method of determining a lamp driving controlling
range to which the embodiment of the presentinven-
tion is applied;

FIG. 10 is a flowchart of assistance in explaining an
example of a lamp timer management process
among the processes performed by the projector of
FIG. 2;

FIG. 11 is a diagram showing an example of a GUI
image showing the use time of the lamp loaded in
the projector of FIG. 2; and

FIG. 12 is a flowchart of assistance in explaining a
process of generating a lamp serial code for a lamp
to be loaded in the projector of FIG. 2, that is, an
example of a lamp serial code generating process.

Description of the Example Embodiments

[0022] Example embodiments of the presentinvention
will hereinafter be described. Correspondences between
constitutional requirements of the present invention and
embodiments described in the detailed description of the
invention are illustrated as follows. This description is to
confirm that embodiments supporting the present inven-
tion are described in the detailed description of the in-
vention. Therefore, even when there is an embodiment
described in the detailed description of the invention but
not described here as corresponding to a constitutional
requirement, it does not signify that the embodiment does
not correspond to the constitutional requirement. Con-
versely, even when an embodiment is described here as
corresponding to a constitutional requirement, it does not
signify that the embodiment does not correspond to con-
stitutional requirements other than that constitutional re-
quirement.

[0023] Further, this description does not signify that
inventions corresponding to concrete examples de-
scribed in the detailed description of the invention are all
described in the claims. In other words, this description
does not negate presence of inventions corresponding
to concrete examples described in the detailed descrip-
tion of the invention but not described in the claims of the
present application, that is, presence of inventions to be
presented in a divisional application or to be added by
amendments in the future.

[0024] A projector according to an embodiment of the
present invention is a projector (a projector 33 in FIG. 2
that can be installed in movie theaters 11Ato 11N in FIG.
1, for example) that can be loaded with lamps (a lamp
58 having the shape of FIG. 3, for example) of a plurality
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of kinds of lamp sizes, each of a plurality of the lamps
loadable into the projector being given a lamp serial code
(a lamp serial code having the structure of FIG. 7, for
example) formed by arranging lamp information including
at least a minimum wattage and a maximum wattage of
the lamp and a check sum in predetermined order, the
projector including: a lamp power supply (for example a
lamp power supply unit 56 having a setting SW 73 in FIG.
2 as a switch for setting one predetermined mode of lamp
modes A to D in FIG. 4) for driving the lamp loaded in
the projector, the lamp power supply being provided in
advance with a plurality of mode ranges each as a range
from a minimum wattage to a maximum wattage of output
of the lamp power supply (for example four mode ranges
defined by respective maximum output wattages and
minimum output wattages of lamp modes A to D in FIG.
4), and one predetermined mode range of the plurality
of mode ranges being freely setin the lamp power supply;
and a control circuit (for example a CPU 51 in FIG. 2) for
controlling the lamp power supply; wherein the control
circuit sets a range from the minimum wattage to the
maximum wattage included in the lamp serial code given
to the lamp loaded in the projector as a code range, and
compares the code range with the mode range set in the
lamp power supply (for example step S7 in FIG. 5), the
control circuit determines arange not exceeding the max-
imum wattage included in the lamp serial code as a lamp
driving controlling range within which the driving of the
lamp power supply is controlled on a basis of a result of
comparison of the code range with the mode range (for
example step S10 after a result of determination in step
S8is YES in FIG. 5), and the control circuit controls the
driving of the lamp power supply within the determined
lamp driving controlling range.

[0025] The control circuit determines a range in which
the code range and the mode range overlap each other
as the lamp driving controlling range (see FIG. 9, for ex-
ample).

[0026] A controlling method of a projector according
to an embodiment of the present invention is a method
(for example a method corresponding to a projector lamp
replacing time process of FIG. 5 among processes per-
formed by a CPU 51 in the projector 33 of FIG. 2) corre-
sponding to a controlling method of the control circuit in
the projector according to the above-described embodi-
ment of the present invention.

[0027] Example embodiments of the presentinvention
will hereinafter be described with reference to the draw-
ings.

[0028] FIG. 1 shows an example of configuration of an

information processing system to which an embodiment
of the present invention is applied, the information
processing system being applied to a field of digital cin-
ema.

[0029] The information processing system in the ex-
ample of FIG. 1 is formed by interconnecting various de-
vices (to be described later in detail) installed in movie
theaters 11A to 11N and a maintenance server 12 via a
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predetermined network such as the Internet or the like.
The maintenance server 12 in this case refers to for ex-
ample a device used by a provider of, as a service, main-
tenance of the various devices installed in the movie
theaters 11A to 11N.

[0030] The movie theater 11A includes a plurality of
screening places 22a to 22n to be able to screen a plu-
rality of movies in parallel. For centralized management
of the plurality of screening places 22ato 22n, a Theater
Management device 21 (hereinafter referred to as a TM
device 21) is installed in the movie theater 11A.

[0031] The screening place 22a includes a Screen
Management device 31a (hereinafter referred to as an
SM device 31a) to a screen 34a.

[0032] Similarly, the screening place 22n includes an
SM device 31n to a screen 34n. Each screening place
22k (k is an arbitrary lower-case letter of the alphabet)
not shown in the figure other than the screening place
22a and the screening place 22n includes an SM device
31k to a screen 34k.

[0033] Incidentally, hereinafter, when the screening
places 22a to 22n do not need to be individually differ-
entiated from each other, the screening places 22a to
22n will be collectively referred to simply as a screening
place 22. In addition, hereinafter, when the screening
place 22k is referred to simply as the screening place 22,
the SM device 31k to the screen 34k will also be referred
to as the SM device 31 to the screen 34, respectively.
[0034] The SMdevice 31isadevice that performs cen-
tralized management of the screening place 22. The SM
device 31 controls other devices within the screening
place 22, that is, a material server 32, a projector 33 and
the like. In addition, the SM device 31 communicates with
the TM device 21 to send and receive various information
to and from the TM device 21 as necessary.

[0035] The material server 32 provides digital data of
a movie (material) to be screened in the screening place
22 to the projector 33.

[0036] The projector 33 projects animage correspond-
ing to the digital data provided from the material server
32 onto the screen 34. Thereby the movie is screened
on the screen 34.

[0037] Though notshown inthe figure, the other movie
theaters 11B to 11N similarly have one or more screening
places 22. Each screening place 22 is provided with an
SM device 31 to a screen 34.

[0038] Asdescribedabove, the information processing
system of FIG. 1 is applied to the field of digital cinema.
In the field of digital cinema, a standard referred to as
DCI Spec is defined by an organization referred to as
DCI (Digital Cinema Initiatives). The standard specifies
that "white peak luminance at the center of a screen be
48 cd/m? (14 ft-L) as an image parameter to be referred
to". At 14 ft-L = 48 cd/m2, a brightness of about 48 candles
per square meter may be demanded at the center of the
screen 34. In other words, the brightness (illuminance)
of the image projected on the screen 34 may need to be
maintained at a constant level at all times.
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[0039] On the other hand, the screen 34 is widely var-
ied in size according to the capacity of the screening
place 22 or the like.

[0040] Thus, according to the size of the screen 34
onto which to perform projection, an optimum lamp that
can meet DCI Spec, for example a xenon lamp, may need
to be used as a light source of each projector 33.
[0041] In addition, as for the angle of view of movies,
there are various sizes, including for example a "standard
size" with an aspect ratio of 1:1.33, a "Vista size (a Eu-
ropean standard)" with an aspect ratio of 1:1.66, a "Vista
size (an American standard)" with an aspect ratio of 1:
1.85, and a "CinemaScope size (registered trademark)"
with an aspect ratio of 1:2.35. Thus, a change may need
to be made from one predetermined angle of view to an-
other angle of view among the various angles of view in
the same screening place 22, that is, on the same screen
34. In such a case, the zoom magnification of a lens of
the projector 33 may need to be changed. According to
this change, the power of the lamp (input watts) may need
to be changed so as to maintain the brightness (illumi-
nance) of the image on the screen 34 at a constant level,
as described above. Consequently, a light quantity gain
of the lamp may need to be secured for a fixed quantity.
Thus, it may be necessary to use alamp whose minimum
wattage and maximum wattage or the like as an input
rating (such an input rating will hereinafter be referred to
also as lamp size) can accommodate the change, and
to make an appropriate setting on a side driving the lamp.
[0042] The lamp has a life. It may therefore be neces-
sary to manage the use time or the like of the lamp ap-
propriately, and to replace the lamp at appropriate peri-
ods. This is because some lamps may need to be re-
placed a maximum of about eight times a year.

[0043] Further, the lamp is inserted into a predeter-
mined lamphouse (for example a lamphouse 57 in FIG.
2 in the present embodiment). Therefore the shape itself
of lamps is identical or similar to secure functions (for
example the shape of FIG. 3 is adopted in the present
embodiment). However, there are no clear specifications
for lamp size, so that lamps of various lamp sizes may
be distributed on the market. When the movie theaters
11Ato 11N in FIG. 1 are scattered in places distant from
each other, in particular, lamps made by lamp manufac-
turers (manufacturing makers) in respective areas are
often used. In such a case, a possibility of lamps of dif-
ferent lamp sizes being distributed on the market in the
different areas is further increased. Hence, even when
the projectors 33 in the movie theaters 11Ato 11N project
an image onto the screens 34 of a same size, lamps of
different lamp sizes may be used as lamps loaded in the
projectors 33.

[0044] Thus, there is a situation specific to the field of
digital cinema regarding lamps for projectors in the field
of digital cinema. As a result, various problems as de-
scribed in the following occur in a movie theater using an
existing projector.

[0045] Forexample, there is an existing projector hav-
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ing a power supply (hereinafter referred to as a lamp
power supply unit) capable of driving lamps of a plurality
of kinds of lamp sizes. In this case, in the past, a lamp
replacing worker manually sets the lamp power supply
unit according to the lamp size of a lamp with which to
perform replacement. Alternatively, the lamp replacing
worker selects a lamp of a predetermined lamp size ac-
cording to the setting of the lamp power supply unit. In
this case, the lamp replacing worker may make a wrong
setting through an operation mistake, or select a wrong
lamp. In such a case, there is a danger of a current ex-
ceeding a rated current flowing through the lamp and
thus a burst failure or the like occurring. A wrong lamp in
this case refers to a lamp of a lamp size that does not
match the setting of the lamp power supply unit. Areason
that the lamp size does not match the setting of the lamp
power supply unit may be that the selection of the lamp
size itself is wrong, or that although the selection of the
lamp size itself is correct, a lamp of a lamp size different
from the selected lamp size is prepared by mistake be-
cause lamps are generally identical or similar in shape
and the lamp size may not be determined by only a visual
check. When alamp of a lamp size that does not perfectly
match the set range of the lamp power supply unit pre-
pared in advance is loaded into the existing projector,
even use of the lamp is impossible in the first place. Such
a problem will hereinafter be referred to as a lamp size
problem.

[0046] Inaddition, for example, because it may be nec-
essary to manage the use time or the like of the lamp
appropriately, as described above, a timer (hereinafter
referred to as a lamp timer) for measuring the lamp use
time is provided also in the existing projector. In the past,
however, the lamp timer can be reset at any time by an
operator or the like in the screening place 22. Therefore,
even when the life of the lamp has ended within a guar-
anteed time of the lamp, there is no means for officially
proving that the life of the lamp has ended within the
guaranteed time of the lamp. That is, when the life of the
lamp has ended within the guaranteed time of the lamp,
a new lamp can be offered free of charge, with a special
agreement concluded for free replacement of the lamp
or the like. However, there is no means for determining
whether or not to implement the agreement. In addition,
a projector capable of being loaded with a plurality of
kinds of lamp sizes includes a part whose periodic re-
placement time differs depending on light quantity (lamp
size). When determining a replacement time of such a
part, a part replacing person (a serviceman) has no
means for checking history information indicating what
lamp has been used. Such a problem will hereinafter be
referred to as a lamp use history problem.

[0047] In addition, for example, the existing lamp timer
can be reset at any time by an operator or the like in the
screening place 22, as described above. There is thus a
possibility that the lamp use time is not strictly managed.
Further, as described above, even a lamp not certified
for the existing projector can be readily used in the pro-
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jector. The lamp is often inappropriate in terms of adapt-
ability (for example cooling, driving current, mechanical
size, and the like) to the projector. As a result, there is a
danger of the projector failing, or the lamp bursting, for
example. Such a problem will hereinafter be referred to
as a lamp management problem.

[0048] In addition, in the field of digital cinema, each
of the movie theaters 11A to 11N desires to purchase
lamps from a plurality of lamp manufacturers in order to
lower maintenance cost. Thus, as described above,
lamps of various lamp sizes are mixed in the market. On
the other hand, when switching is performed between
the "CinemaScope size" and the "Vista size", for exam-
ple, the brightness (illuminance) of images projected on
the screen 34 may need to be maintained at a constant
level at all times, as described above. In this case, to
secure a constant brightness, the light quantity gain of
the lamp may need to be maintained at 1.6. In the past,
however, no provision can be made in some cases with
the set range of the lamp power supply unit prepared in
advance. Such a problem will hereinafter be referred to
as a lamp gain problem.

[0049] In addition, for example, In the past, a recom-
mended replacement time differs depending on the lamp
loaded into a projector having a lamp power supply unit
capable of driving lamps of a plurality of kinds of lamp
sizes. Therefore an operator or the like in the screening
place 22 independently manages lamp replacement tim-
ing while comparing the recommended replacement time
of the lamp with the lamp timer. As a result, the manage-
ment is complex, and there is a danger of a screening
trouble or the like occurring due to a mistake in the man-
agement. Such a problem will hereinafter be referred to
as a lamp replacement time problem.

[0050] In the information processing system of FIG. 1
to which an embodiment of the present invention is ap-
plied, the projector 33 that can solve the various problems
described above is installed in each screening place 22.
Thatis, the projector 33 is one embodiment of a projector
to which the present invention is applied. An example of
configuration of the projector 33 is shown in FIG. 2.
[0051] In the projector 33 as the example of FIG. 2, a
CPU (Central Processing Unit) 51 performs various proc-
esses according to a program or the like recorded in a
memory 52. The memory 52 also stores data and the like
necessary for the CPU 51 to perform the various proc-
esses.

[0052] The CPU 51 is also connected with an input-
output unit 53, an I/O unit 54, and an input-output inter-
face 55.

[0053] The input-output unit 53 is for example formed
by a touch panel or the like. The input-output unit 53
includes an input unit 71 for allowing a user (an operator
or the like in the screening place 22 in FIG. 1) to perform
various operations, and a display unit 72 formed by a
display or the like for displaying the descriptions of the
operations and the like.

[0054] The I/O unit 54 relays various information sent
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and received between the CPU 51 and a lamp power
supply unit 56. Incidentally, a concrete example of the
relayed various information will be described later in the
description of step S10 in FIG. 5.

[0055] Thelamp powersupply unit56isapowersupply
capable of driving lamps 58 of a plurality of kinds of lamp
sizes. That s, the lamp power supply unit 56 provides an
appropriate driving power to a lamp 58 loaded in a lam-
phouse 57 under control of the CPU 51 via the 1/O unit 54.
[0056] The lamp 58 in the present embodiment for ex-
ample has a shape shownin FIG. 3. Thatis, in the present
embodiment, lamps having a capability (replacement ca-
pability) of being loaded into the projector 33 as lamp 58
each have the same shape as the shape of FIG. 3. How-
ever, such lamps can have various lamp sizes. Itis there-
fore difficult for an operator or the like to determine the
lamp size of alamp to be substituted as lamp 58 by merely
visually checking the shape (the shape of FIG. 3) of the
lamp. As a result, there is a possibility of occurrence of
various problems such as the above-described lamp size
problem and the like. Accordingly, to avoid occurrence
of these problems, the projector 33 performs a lamp re-
placement time process of FIG. 5 to be described later.
[0057] However, the shape of the lamp 58 is not limited
to the example of FIG. 3, and it suffices for the lamp 58
to have such a shape as to be loadable into the lamp-
house 57. In other words, the shape of the lamp 58 de-
pends on the structure of the lamphouse 57. That is, the
lamphouse 57 in the present embodiment happens to
have the structure into which the lamp 58 of the shape
of FIG. 3 can be loaded.

[0058] Thus, the projector 33 has a possibility of being
loaded with lamps of various lamp sizes as lamp 58. The
lamp power supply unit 56 is accordingly configured such
that a plurality of modes (hereinafter referred to as lamp
modes) can be set in the lamp power supply unit 56 as
an output rating such as a maximum output wattage, a
minimum output wattage, and a maximum current. Spe-
cifically, in the present embodiment, for example, each
of four lamp modes A to D as shown in FIG. 4 can be set
in the lamp power supply unit 56. As a switch for setting
one ofthe lamp modes Ato D, in the presentembodiment,
for example, a setting SW 73 shown in FIG. 2 is provided
for the lamp power supply unit 56. Specifically, for exam-
ple, when the lamp mode A is set by the setting SW 73,
the lamp power supply unit 56 performs driving within a
range defined by a maximum output wattage of 4.6 kW,
a minimum output wattage of 2.0 kW, and a maximum
current of 167 A, according to FIG. 4.

[0059] Incidentally, the rated outputrange thus defined
by the lamp mode, that is, the range from the maximum
output wattage to the minimum output wattage will here-
inafter be referred to as a mode range. In other words,
the mode range can be said to be a range for limiting
output with the minimum output wattage as a lowest limit
and limiting output with the maximum output wattage as
a highest limit, that is, a range for limiting the driving of
the lamp power supply unit 56. Specifically, for example,
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the mode range of the lamp mode A refers to a range of
2.0 kW to 4.6 kW (see FIG. 9 to be described later).
[0060] The input-output interface 55 in FIG. 2 is con-
nected with a communicating unit 59 and a drive 60. The
communicating unit 59 controls a process of communi-
cation with other devices including the external SM de-
vice 31 and the material server 32 (see FIG. 1). The form
of the communication in this case is not specifically lim-
ited, and the communication may be a wire communica-
tion or a wireless communication. In addition, the com-
munication may be performed through a direct connec-
tion, or may be performed via a network including the
Internet.

[0061] Further, the communicating unit 59 can exter-
nally obtain a program by such communication control,
and store the program in the memory 52.

[0062] When a removable medium 74 such as a mag-
netic disk, an optical disk, a magneto-optical disk, a sem-
iconductor memory or the like is loaded into the drive 60,
the drive 60 drives the removable medium 74 to obtain
a program, data or the like recorded on the removable
medium 74. The obtained program or data is transferred
to the memory 52 to be stored in the memory 52 as nec-
essary.

[0063] Anexample ofaprocess performed whena pre-
determined lamp is substituted as a lamp 58 (hereinafter
referred to as a projector lamp replacement time process)
among processes performed by the projector 33 having
such a configuration will next be described with reference
to a flowchart of FIG. 5.

[0064] Incidentally, the description will be made refer-
ring to concrete examples of FIGS. 6 to 9.

[0065] In step S1, the CPU 51 determines whether a
lamp timer reset button has been pressed.

[0066] Until the lamp timer reset button is pressed, a
process of obtaining a result of determination of NO in
the process of step S1 and performing the process of
step S1 again is repeated.

[0067] An example of the lamp timer reset button will
be described in the following with reference to FIG. 6.
[0068] FIG. 6 shows an example of a GUI (Graphical
User Interface) image for performing the setting, man-
agement and the like of the projector 33. In the present
embodiment, for example, this GUI image is displayed
on the display unit 72. In the present embodiment, for
example, a software button 101 described as "RESET"
in the GUI image is assigned the function of the lamp
timer reset button.

[0069] Thus, after a lamp replacing worker substitutes
a predetermined lamp as lamp 58, the lamp replacing
worker can press the software button 101 by operating
the input unit 71, or performing an operation of bringing
a finger of the lamp replacing worker or the like into con-
tact with the touch panel when the input-output unit 53
is formed by the touch panel, for example. In this case,
a result of the determination in the process of step S1 in
FIG. 5 is YES, and therefore the process proceeds to
step S2.
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[0070] In step S2, the CPU 51 makes pop-up display
of a lamp serial code input screen on the display unit 72.
Then, in step S3, the CPU 51 determines whether alamp
serial code has been input.

[0071] The lamp serial code and the lamp serial code
input screen will be described in the following with refer-
ences to FIG. 7 and FIG. 8.

[0072] The lamp serial code refers to information
formed by arranging one or more pieces of lamp infor-
mation on a predetermined lamp and the like in prede-
termined order when a lamp manufacturer (manufactur-
ing maker) manufactures the predetermined lamp that
can be a lamp 58. "And the like" is included in the "lamp
information ... and the like" because information other
than the lamp information, such as a check sum ("Check
sum"/"check sum") or the like, can be included in the
lamp serial code, as will be described later. The lamp
information itself is not specifically limited as long as the
lamp information is information on the predetermined
lamp. For example, information for uniquely identifying
the predetermined lamp (ID or the like), management
information on the predetermined lamp, and the like can
be adopted as the lamp information.

[0073] Incidentally, a lamp as an object to which the
lamp serial code is given will hereinafter be referred to
as an object lamp.

[0074] The lamp serial code is provided together with
the object lamp, for example. Specifically, in the present
embodiment, for example, the lamp serial code is printed
on a paper medium, and the paper medium is packaged
and shipped together with the object lamp.

[0075] FIG. 7 shows an example of structure of the
lamp serial code. As shown in FIG. 7, the lamp serial
code is formed by arranging pieces of text information
"Check sum/manufacturer code/max watt/min watt/life
hour/lamp serial/check sum".

[0076] "Check sum"/"check sum" is information used
to determine whether predetermined text information in-
put by a lamp replacing worker as the lamp serial code
in the process of step S3 in FIG. 5 to be described later
is a valid lamp serial code after the object lamp is sub-
stituted as the lamp 58 in the projector 33.

[0077] Thus, as described above, the lamp serial code
may need to be created additionally when the lamp man-
ufacturer (manufacturing maker) manufactures the ob-
ject lamp. "Check sum"/"check sum" is calculated when
the lamp serial code is created. Incidentally, a method of
creating the lamp serial code will be described later with
reference to FIG. 12.

"manufacturer code" is one piece of lamp informa-
tion, and is a code for identifying the lamp manufac-
turer (manufacturing maker) of the object lamp, or a
so-called maker ID.

"max watt" is one piece of lamp information, and is
information indicating a maximum wattage of the
lamp size (input rating) of the object lamp.

"min watt" is one piece of lamp information, and is
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information indicating a minimum wattage of the
lamp size (input rating) of the object lamp.

"life hour" is one piece of lamp information, and is
information indicating the nominal life time of the ob-
ject lamp.

"lamp serial" is one piece of lamp information, and
is information making it possible to identify the object
lamp uniquely, or a so-called serial number.

A GUI image for inputting such a lamp serial code to the
projector 33 is the lamp serial code input screen. The
pop-up display of an image 102 as shown in FIG. 8, for
example, is made on the display unit 72, as shown in the
same figure.

[0078] Accordingly, when a lamp replacing worker
mounts the object lamp as lamp 58 in the lamphouse 57,
thatis, when the lamp replacing worker replaces the lamp
58 with the object lamp, the lamp replacing worker can
input the lamp serial code of the object lamp in a box 111
of the lamp serial code input screen 102, that is, the box
111 on the right of display "Serial Code". For this input,
the input unit 71 is used in the present embodiment, for
example.

[0079] Meanwhile, in the projector lamp replacement
time process of FIG. 5, a process of obtaining a result of
determination of NO in the process of step S3 and per-
forming the process of step S3 again is repeated.
[0080] Whenalamp serial code candidate of the object
lamp is input in the box 111 in FIG. 8, and a software
button 112 described as "CHECK" on the right of the box
111 is pressed, the input is confirmed, and contents input
in the box 111 are notified to the CPU 51. Then, in the
projector lamp replacement time process of FIG. 5, a
result of the determination in the process of step S3 be-
comes YES, and the process proceeds to step S4.
[0081] In step S4, the CPU 51 performs a Check sum
confirmation process.

[0082] In the above expression, the text information
input into the box 111 at the time of the process of step
S3 is expressed as a lamp serial code candidate rather
than being expressed directly as a lamp serial code. This
expression is made because it may be difficult yet to de-
termine whether the text information input in the box 111
is the valid lamp serial code of the object lamp substituted
as the lamp 58 at the time of the process of step S3, that
is, at the time of the input, including an error in input
operation by the lamp replacing worker.

[0083] Accordingly, the CPU 51 may need to perform
a process of checking whether the text information is a
valid lamp serial code using a part corresponding to
"Check sum"/"check sum" of the text information input in
the box 111 as described above. Such a process is the
"Check sum confirmation process" in step S4.

[0084] In step S5, the CPU 51 determines whether a
result of the "Check sum confirmation process" indicates
a valid code.

[0085] When the text information (lamp serial code
candidate) input into the box 111 is an invalid code, a
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result of the determination in step S5is NO, and the proc-
ess proceeds to step S6. In step S6, the CPU 51 makes
an error display on the display unit 72. The error display
in this case for example refers to display of a notification
indicating that the text information (lamp serial code can-
didate) input into the box 111 is an invalid code, a notifi-
cation accordingly prompting for re-input, and the like.
Such error display can be realized by making a display
in an area 114 in FIG. 8, for example. Thereby the pro-
jector lamp replacement time process is ended.

[0086] When the text information (lamp serial code
candidate) input into the box 111 is a valid code, on the
other hand, a result of the determination in step S5 is
YES, and the process proceeds to step S7.

[0087] Thatis, at this pointin time, itis determined that
the text information (lamp serial code candidate) input
into the box 111 is a valid code, and therefore the text
information input into the box 111 is treated as the lamp
serial code in the following processes.

[0088] InstepS7,the CPU51comparesarange (here-
inafter referred to as a code range) from a minimum watt-
age (min watt) to amaximum wattage (max watt) included
inthe lamp serial code with arange (thatis, amode range)
from a minimum output wattage to a maximum output
wattage in a set lamp mode.

[0089] In step S8, the CPU 51 determines whether
there is a range where the code range and the mode
range overlap each other on the basis of a result of the
comparison in step S7.

[0090] When thereis norange in which the code range
and the mode range overlap each other, a result of the
determinationinstep S8is NO, and the process proceeds
to step S9. In step S9, the CPU 51 makes an error display
on the display unit 72. The error display in this case for
example refers to display of a notification indicating that
it is necessary to re-substitute another appropriate lamp
as lamp 58 because the object lamp substituted as lamp
58 cannot be controlled by the lamp power supply unit
56 in a present condition, or it is necessary to change
the setting of the lamp mode in the lamp power supply
unit 56 when the object lamp is used as it is, a notification
accordingly prompting for the substitution or the change,
and the like. Such error display can also be realized by
making a display in the area 114 in FIG. 8, for example.
Thereby the projector lamp replacement time process is
ended.

[0091] When there is a range in which the code range
and the mode range overlap each other, on the other
hand, a result of the determination in step S8 is YES, and
the process proceeds to step S10.

[0092] In step S10, the CPU 51 determines the range
in which the code range and the mode range overlap
each other as a lamp driving controlling range.

[0093] Specifically, for example, when the lamp mode
set at this point in time is the lamp mode A in FIG. 4, the
mode range is a range of 2.0 kW to 4.2 kW. In addition,
for example, when the minimum wattage (min watt) in-
cludedinthe lamp serial codeis 1.8 kW and the maximum
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wattage (max watt) included in the lamp serial code is
3.6 kW, the code range is a range of 1.8 kW to 3.6 kW.
In such a case, as shown in FIG. 9, the range in which
the code range and the mode range overlap each other,
that is, a range of 2.0 kW to 3.6 kW is determined as the
lamp driving controlling range.

[0094] The lamp driving controlling range in this case
refers to a range of output power given as an instruction
command among commands output by the CPU 51 in
FIG. 2 to the lamp power supply unit 56 via the I/O unit
54. That is, the lamp power supply unit 56 performs driv-
ing so as to supply the output power specified by the
instruction command from the CPU 51 to the lamp 58.
Hence, a predetermined power within the lamp driving
controlling range (2.0 kW to 3.6 kW in the example of
FIG. 9) is specified by the instruction command for the
output power which command is issued from the CPU
51. As a result, the lamp power supply unit 56 performs
driving within the lamp driving controlling range (2.0 kW
to 3.6 kW in the example of FIG. 9). The lamp 58 (the
object lamp corresponding to the lamp serial code) is
thereby supplied with power within the appropriate range.
[0095] After the lamp driving controlling range is thus
determined in the process of step S10in FIG. 5, the proc-
ess proceeds to step S11.

[0096] In step S11, the CPU 51 automatically resets
the lamp timer T (T = 0). Automatically resetting the lamp
timer T in this case refers to performing the process on
the basis of a decision by the CPU 51 itself without de-
pending on an external instruction from the input unit 71
or the like at the time of the process of step S11. "Auto-
matically" in the following basically has the same mean-
ing.

[0097] Then, in step S12, the CPU 51 makes a log
setting (recording of the nominal life time T(life) and the
like), and starts a lamp timer management process.
[0098] Thereby the projector lamp replacement time
process is ended.

[0099] Descriptionwill be made below of the log setting
(recording of the nominal life time T(life) and the like).
[0100] The log setting refers to including the contents
of the lamp serial code input in the process of step S3 in
log history information for the object lamp substituted as
the lamp 58 this time and storing the log history informa-
tion in the memory 52. Specifically, the contents of "man-
ufacturer code", "max watt", "min watt", "life hour", and
"lamp serial" are included in the log history information.
Incidentally, the contents of "life hour" will hereinafter be
referred to as the nominal life time T(life).

[0101] Because the log history information is thus
stored in the memory 52, the CPU 51 can read the log
history information from the memory 52 as necessary,
display the log history information on the display unit 72,
and provide the log history information to other devices,
for example not only the SM device 31 but also the TM
device 21 and the maintenance server 12 in FIG. 1 via
the communicating unit 59.

[0102] Incidentally, in the present embodiment, for ex-
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ample, the log history information can be displayed in an
area 113 or the like of the lamp serial code input screen
102 in FIG. 8 described above.

[0103] The information included in the log history in-
formation is not specifically limited as long as the infor-
mation included in the log history information is informa-
tion related to the object lamp substituted this time as
lamp 58. In the present embodiment, for example, a
measured value of the lamp timer T is adopted as other
information indicating the lamp use time of the object
lamp.

[0104] A process of sequentially updating the meas-
ured value of the lamp timer T is the "lamp timer man-
agement process" in step S12 in FIG. 5. An example of
the lamp timer management process will be described
below with reference to FIG. 10.

[0105] In step S31, the CPU 51 determines whether
an instruction to end the process is given.

[0106] Though the determining process in step S31
itselfis not specifically limited, suppose thatin the present
embodiment, forexample, itis determined thatan instruc-
tion to end the process is given when the process of step
S11in FIG. 5 is performed, that is, when the lamp timer
T is automatically reset.

[0107] That is, in the present embodiment, when the
lamp timer T is automatically reset, it is determined in
step S31 that an instruction to end the process is given,
and the lamp timer management process for the lamp 58
before replacement is ended. Then, step S12 in FIG. 5
is carried out, whereby the lamp timer management proc-
ess forthe lamp 58 after the replacementis newly started.
[0108] Hence, in the present embodiment, unless the
lamp timer T is automatically reset, a result of the deter-
mination in step S31 is NO, and the process proceeds
to step S32.

[0109] In step S32, the CPU 51 determines whether
the lamp 58 has been turned on.

[0110] When the lamp 58 has not been turned on, a
result of the determination in step S32 is NO, and the
process returns to step S31 to repeat the process from
step S31 on down. That is, for a period during which the
lamp timer T is not automatically reset and the lamp 58
is off, a loop process of steps S31 and S32 is repeated.
The lamp timer T therefore continues maintaining a
present value for this period.

[0111] Thereafter, when the lamp 58 has been turned
on, a result of the determination in step S32is YES, and
the process proceeds to step S33. In step S33, the CPU
51 determines whether the lamp 58 has been turned off.
[0112] When the lamp 58 continues being on, a result
of the determination in step S33 is NO, and the process
proceeds to step S34.

[0113] In step S34, the CPU 51 increments the lamp
timerT(T=T+1).

[0114] At this time, in the present embodiment, for ex-
ample, the measured value of the lamp timer T in the log
history information stored in the memory 52 is rewritten.
Thus an accurate use time of the object lamp currently
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used as the lamp 58 is managed.

[0115] In step S35, the CPU 51 determines whether
the measured value of the lamp timer T is less than the
nominal life time T(life) (T < T(life)).

[0116] When the measured value of the lamp timer T
is less than the nominal life time T(life), a result of the
determinationin step S35is YES, and the processreturns
to step S33 to repeat the process from step S33 on down.
[0117] Thatis, while the lamp 58 is on, unless the lamp
timer T reaches the nominal life time T(life), a loop proc-
ess of steps S33 to S35 is repeated, and the measured
value of the lamp timer T is incremented by one for one
loop process.

[0118] When the lamp 58 is thereafter turned off, a
result of the determination in next step S33 is YES, and
the process returns to step S31 to repeat the process
from step S31 on down.

[0119] That is, until the lamp 58 is turned on next, or
until the lamp timer T is automatically reset, the loop proc-
ess of steps S31 and S32 is repeated. The lamp timer T
therefore continues maintaining the present value for this
period.

[0120] Whenthelamp timer T reaches the nominal life
time T(life) while the lamp 58 is on, that is, while the loop
process of steps S33 to S35 is repeated, a result of the
determination in step S35 is NO, and the process pro-
ceeds to step S36.

[0121] In step S36, the CPU 51 displays a lamp re-
placement alarm on the display unit 72. The lamp re-
placement alarm refers to a message or the like prompt-
ing for replacement of the object lamp currently used as
lamp 58 with another lamp because the use time of the
object lamp has reached the nominal life time (or the use
time of the object lamp will soon reach the nominal life
time, as will be described later).

[0122] Thus, the form of presenting such a message
is not specifically limited to image display, and may be
any other presenting form such as voice output or the
like. That is, the form of presenting the message is not
specifically limited as long as the form allows the mes-
sage indicating that a lamp replacement time has arrived
to be presented to a lamp replacing worker (operator or
the like).

[0123] Inthe example of FIG. 10, when the lamp timer
T has reached the nominal life time T(life), the lamp re-
placement alarm is displayed. However, timing of dis-
playing (presenting) the lamp replacement alarm is not
necessarily limited to a point in time when the lamp timer
T reaches the nominal life time T(life), and an arbitrary
time can be adopted by a designer or the like as long as
the arbitrary time is timing based on the nominal life time
T(life) (for example a certain time before the nominal life
time T(life)). That is, by only determining whether the
lamp timer T has reached the adopted time in the process
of step S35, the CPU 51 can perform the above-de-
scribed lamp timer management process in exactly the
same manner.

[0124] Incidentally, also after the process of step S36,
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the process returns to step S33 to repeat the process
from step S33 on down.

[0125] As described above, the projector 33 can per-
form the projector lamp replacement time process of FIG.
5 and the lamp timer management process of FIG. 10.
The projector 33 can therefore solve the various prob-
lems described above. This will be described below in
more detail.

[0126] As described above, an appropriate lamp driv-
ing controlling range is automatically determined by per-
forming steps S7 to S10 in FIG. 5 on the projector 33
side, and as a result, the object lamp substituted as lamp
58 this time is driven appropriately. Thereby, even when
the object lamp that does not perfectly match the set
range (the mode range in the present embodiment) of
the lamp power supply unit 56 provided in advance is
substituted as lamp 58, the object lamp can be used safe-
ly. This is because a range where the code range spec-
ified by the lamp serial code attached to the object lamp
and the mode range overlap each other is set as the lamp
driving controlling range. Further, in the present embod-
iment, the lamp driving controlling range is determined
after the Check sum confirmation process is performed
in the process of step S4 and then validity is confirmed,
so that a danger of a lamp burst or a failure due to an
input error by the operator can be avoided. That is, the
lamp size problem can be solved.

[0127] Incidentally, a method for determining the lamp
driving controlling range is not limited to the above-de-
scribed example. When attention is directed to only the
securing of safety, a method of determining a range not
exceeding the maximum wattage (max watt) included in
the lamp serial code as the lamp driving controlling range
suffices. In consideration of various points such as solv-
ing the lamp gain problem to be described later and the
like, it is desirable to adopt the example of the above-
described method, that is, the determining method of de-
termining the range in which the mode range and the
code range overlap each other as the lamp driving con-
trolling range.

[0128] In addition, as described above, the projector
33 can automatically reset the lamp timer T in the process
of step S11 in FIG. 5, then make a log setting in the
process of step S12, and start the lamp timer manage-
ment process (see FIG. 10). Thereby, the log history in-
formation for the object lamp substituted this time as lamp
58 is properly stored, and the lamp use time (lamp timer
T) is properly updated. Such log history information can
be displayed as appropriate, and can also be output to
the outside. Further, when the lamp timer reset button is
pressed in the process of step S1, the lamp timer T is
not immediately reset. The lamp timer T is automatically
reset in the process of step S11 only after validity is con-
firmed by the Check sum confirmation process in step
S4. Thereby, even when the lamp life of the object lamp
has ended within a guaranteed time of the lamp, the log
history data can be used as means for officially proving
that the lamp life of the object lamp has ended within the
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guaranteed time of the lamp. That is, the log history data
can be used as one of materials for proving that the object
lamp is defective. In addition, the log history information
can be used as a material for determining the replace-
ment time of a part whose periodic replacement time dif-
fers depending on light quantity (lamp size). That is, the
lamp use history problem can be solved.

[0129] Though the above description is repeated, as
described above, the lamp timer T is not immediately
reset when the lamp timer reset button is pressed in the
process of step S1 in FIG. 5. The lamp timer T is auto-
matically reset in the process of step S11 only after ex-
plicit pop-up display of the lamp serial code input screen
is made in the process of step S2 and then a valid lamp
serial code is input to the lamp serial code input screen,
that is, only after validity is confirmed by the Check sum
confirmation process in step S4. Therefore correct man-
agement of the lamp timer T can be expected. When the
object lamp substituted this time as lamp 58 is not certi-
fied for the projector 33, a lamp serial code should not
be attached to the object lamp for amanagementreason.
Therefore a correct lamp serial code is not input, so that
a result of the Check sum confirmation process in step
S4 indicates an invalid code, a result of the determination
in the process of step S5 is NO, and an error display is
made in the process of step S6. It is thereby possible to
avoid adanger posed by using a non-certified objectlamp
as lamp 58, that is, a danger of a failure of the projector
33, a burst of the lamp 58, or the like. Thus, the lamp
management problem can be solved.

[0130] Inaddition, asis clear from the process of steps
S7 to S10 in FIG. 5 described above, a mode range set
on the projector 33 side in advance is not used as the
lamp driving controlling range as it is, but the lamp driving
controlling range is properly determined also in consid-
eration of the code range determined from the externally
given lamp serial code. That is, in loading one of object
lamps of various lamp sizes from a plurality of lamp man-
ufacturers (lamp makers) that cannot be supposed at the
time of design as lamp 58 into the projector 33, the code
range is externally input on the basis of the lamp serial
code attached to the object lamp. Therefore the lamp
driving controlling range can be optimized easily. As a
result, a maximum lamp gain can be secured safely. That
is, the lamp gain problem can be solved.

[0131] The nominal life time of the lamp is varied ac-
cording to a lamp manufacturer (lamp maker) and lamp
size (input rating), and even the same lamp may be im-
proved in terms of life. In such a case, in the present
embodiment, as described above, the nominal life time
of the object lamp substituted as lamp 58 is included as
"life hour" in the lamp serial code, and the "life hour" is
used as the nominal life time T(life) to be compared with
the lamp timer T in the lamp timer management process
of FIG. 10 described above. Then, when the lamp timer
T has reached the nominal life time T(life), a lamp re-
placement alarm is displayed in the process of step S36
in FIG. 10. This means that even when any one of object

10

15

20

25

30

35

40

45

50

55

13

lamps having various nominal life times is substituted as
lamp 58, a lamp replacement alarm corresponding to the
nominal life time of the object lamp can be automatically
presented, that is, that the lamp replacement time prob-
lem can be solved.

[0132] Further, the measured value of the lamp timer
T sequentially updated in the lamp timer management
process of FIG. 10 and the nominal life time T(life) are
stored in the memory 52 in FIG. 2 so as to be readable
at any time as a part of the log history information for the
object lamp being used as lamp 58. Therefore, as shown
in FIG. 11, for example, a ratio of the use time (the meas-
ured value of the lamp timer T) in the present conditions
of the object lamp to the nominal life time T(life) can be
readily displayed on the display unit 72 or the like. It is
to be noted in this case that the ratio (%) is displayed
rather than a fixed time (hr or the like), so that even when
any one of object lamps having various nominal life times
is substituted as lamp 58, the ratio can be displayed on
the display unit 72 or the like without the display form of
FIG. 11 being changed.

[0133] Further, as is clear from the configuration of
FIG. 1, the projector 33 can be connected to external
devices directly or indirectly, and send and receive var-
ious information to and from the external devices by com-
municating with the external devices directly or indirectly.
[0134] Thus, for inputting information, the input unit 71
of the projector 33 in FIG. 2 does not necessarily need
to be used, and an input function of an external device,
for example an input function of the SM device 31, a
personal computer not shown in the figure, or the like
can be used. Similarly, for presenting information, the
display unit 72 of the projector 33 in FIG. 2 does not
necessarily need to be used, and various presenting
functions such as a display function, a voice output func-
tion and the like of external devices can be used. Spe-
cifically, for example, a display function or the like of the
SM device 31 or the personal computer not shown in the
figure may be used.

[0135] Thereby, for example, a lamp replacing worker
or the like can input the lamp serial code of the object
lamp substituted as lamp 58 using the SM device 31 or
the personal computer not shown in the figure, and be
presented with various information based on log history
information for the object lamp.

[0136] In addition, log history information for an object
lamp being used as lamp 58 in a predetermined projector
33 can be easily transmitted to not only the SM device
31andthe TM device 21 but also the maintenance server
12. Itis therefore possible to collectively manage log his-
tory information for respective object lamps being used
as respective lamps 58 in a plurality of projectors 33 in
a unit of a screening place 22, in a unit of a movie theater
11, or in a unit of a service for the maintenance of a
plurality of movie theaters 11.

[0137] The lamp serial code in the above-described
example is used in a state of being printed on a label or
a paper medium. However, the lamp serial code is not
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specifically limited to the above-described example, and
effect equal to or greater than that of the above-described
example can be produced by using other media such for
example as a bar code, an IC (Integrated Circuit) chip,
or the like. The effect equal to or greater than that of the
above-described example can be produced because the
bar code, the IC chip, or the like can be generally applied
to more various purposes as compared with the label or
the paper medium, so that the application of the bar code,
the IC chip, or the like to the lamp serial code is highly
likely to give rise to various uses, and in this case, effect
greater than that of the above-described example can be
expected.

[0138] The lamp serial code having such various po-
tentials can be readily created by for example making a
device (not shown) for use by alamp manufacturer (man-
ufacturing maker) perform a lamp serial code generating
process of FIG. 12.

[0139] FIG. 12 represents an example of the lamp se-
rial code generating process.

[0140] In step S51, the device receives the input of
lamp information by the lamp manufacturer (manufactur-
ing maker) or the like.

[0141] The lamp information in this case refers to in-
formation excluding "Check sum"/"check sum" of infor-
mation to be included in a lamp serial code. When a lamp
serial code having the structure of FIG. 7 described above
is adopted, for example, the lamp information refers to
"manufacturer code", "max watt", "min watt", "life hour",
and "lamp serial", as listed in the box of step S51 in FIG.
12. Each piece of lamp information in this case does not
necessarily need to be input by a same method, or does
not necessarily need to be input in same timing. In addi-
tion, the order of the input is not specifically limited.
[0142] In any case, when all the lamp information has
been input, the process proceeds from step S51 to step
S52.

[0143] In step S52, the device rearranges the lamp in-
formation. This rearrangement conforms to the structure
of the lamp serial code. Thus, when the lamp serial code
having the structure of FIG. 7 described above is adopt-
ed, the lamp information is rearranged in order of "man-
ufacturer code", "max watt", "min watt", "life hour", and
"lamp serial".

[0144] In step S53, the device calculates a check sum
for the thus rearranged lamp information. That is, "Check
sum"/"check sum" is calculated.

[0145] In step S54, the device generates a lamp serial
code. Thatis, the lamp serial code is generated by adding
the check sum calculated in the process of step S53 to
the lamp information rearranged in the process of step
S52. For example, when the lamp serial code having the
structure of FIG. 7 is adopted, information formed by ar-
ranging the pieces of text information "Check sum/man-
ufacturer code/max watt/min watt/life hour/lamp serial/
check sum" is generated as the lamp serial code.
[0146] The series of processes described above can
be carried out not only by hardware but also by software.
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When the series of processes is to be carried out by soft-
ware, a program constituting the software is installed
from a program recording medium onto a computer in-
corporated in special hardware, for example a computer
including the CPU 51 incorporated in the projector 33 of
FIG. 2 described above, or a computer that can perform
various functions by installing various programs thereon,
for example a general-purpose personal computer.
[0147] As shown in FIG. 2, for example, the program
recording medium storing the program to be installed on-
to a computer and set in a state of being executable by
the computer is formed by the removable medium 74 as
packaged medium including a magnetic disk (including
flexible disks), an optical disk (including CD-ROM (Com-
pact Disk-Read Only Memory) and DVD (Digital Versatile
Disk)), a magneto-optical disk, a semiconductor memory
or the like, or formed by the memory 52 where the pro-
gram is stored temporarily or permanently, a hard disk
not shown in FIG. 2, or the like. As necessary, the storing
of the program onto the program recording medium is
performed via the communicating unit 59 as an interface
such as a router, a modem or the like using a wire or
wireless communication medium such as a local area
network, the Internet, digital satellite broadcasting or the
like.

[0148] Itisto be noted thatin the present specification,
the steps describing the program stored on the program
recording medium include not only processes carried out
in time series in the described order but also processes
carried out in parallel or individually and not necessarily
in time series.

[0149] In the present specification, a system refers to
an apparatus or circuitry as a whole formed by a plurality
of devices or circuits.

[0150] It should be understood by those skilled in the
art that various modifications, combinations, subcombi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims or the equivalents
thereof.

[0151] In so far as the embodiments of the invention
described above are implemented, at least in part, using
software-controlled data processing apparatus, it will be
appreciated that a computer program providing such soft-
ware control and a transmission, storage or other medi-
um by which such a computer program is provided are
envisaged as aspects of the present invention.

In the drawings:

FIG. 1

11A: MOVIE THEATER

11B: MOVIE THEATER

11N: MOVIE THEATER

12: MAINTENANCE SERVER
13: NETWORK

21: TM DEVICE

22a: SCREENING PLACE
22n: SCREENING PLACE
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31a: SM DEVICE

31n: SM DEVICE

32a: MATERIAL SERVER
32n: MATERIAL SERVER
33a: PROJECTOR

33n: PROJECTOR

34a: SCREEN

34n: SCREEN

FIG. 2

33: PROJECTOR

52: MEMORY

53: INPUT-OUTPUT UNIT
54:1/0 UNIT

55: INPUT-OUTPUT INTERFACE
56: LAMP POWER SUPPLY UNIT
57: LAMPHOUSE

58: LAMP

59: COMMUNICATING UNIT

60: DRIVE

71: INPUT UNIT

72: DISPLAY UNIT

73: SETTING SW

74: REMOVABLE MEDIUM

FIG. 4

From upper left,

LAMP MODE

MAXIMUM OUTPUT WATTAGE
MINIMUM OUTPUT WATTAGE
MAXIMUM CURRENT

FIG. 5

Top: START PROJECTOR LAMP REPLACEMENT
TIME PROCESS

S1: HAS LAMP TIMER RESET BUTTON BEEN
PRESSED?

S2: MAKE POP-UP DISPLAY OF LAMP SERIAL
CODE INPUT SCREEN

S3: HAS LAMP SERIAL CODE BEEN INPUT?

S4: PERFORM Check sum CONFIRMATION
PROCESS

S5: DOES RESULT OF CHECK SUM CONFIRMA-
TION PROCESS INDICATE VALID CODE?

S6: MAKE ERROR DISPLAY

S7: COMPARE RANGE (CODE RANGE) FROM
MINIMUM WATTAGE (min watt) TO MAXIMUM
WATTAGE (max watt) INCLUDED IN LAMP SERI-
AL CODE WITH RANGE (MODE RANGE) FROM
MINIMUM OUTPUT WATTAGE TO MAXIMUM
OUTPUT WATTAGE IN SET LAMP MODE

S8: IS THERE OVERLAP RANGE?

S9: MAKE ERROR DISPLAY

S$10: DETERMINE RANGE WHERE CODE RANGE
AND MODE RANGE OVERLAP EACH OTHER AS
LAMP DRIVING CONTROLLING RANGE

S11: AUTOMATICALLY RESET LAMP TIMER T (T
= 0)
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S12: MAKE LOG SETTING (RECORDING OF
NOMINAL LIFE TIME T(LIFE) AND LIKE), AND
START LAMP TIMER MANAGEMENT PROCESS
Bottom: END PROCESS

FIG. 7
LAMP SERIAL CODE

FIG. 9

From upper,

MODE RANGE (LAMP MODE A)

CODE RANGE

LAMP DRIVING CONTROLLING RANGE

FIG. 10
Top: START LAMP TIMER MANAGEMENT PROC-
ESS

S31: IS INSTRUCTION TO END PROCESS GIV-
EN?

Right to S31: END PROCESS

$32: HAS LAMP BEEN TURNED ON?

$33: HAS LAMP BEEN TURNED OFF?

S34: INCREMENT LAMP TIMER T (T = T + 1)
$35: IS MEASURED VALUE OF LAMP TIMER T
LESS THAN NOMINAL LIFE TIME T(life)? (T < T
(life)?)

$36: DISPLAY LAMP REPLACEMENT ALARM

FIG. 12

Top: START LAMP SERIAL CODE GENERATING
PROCESS

S51: RECEIVE INPUT OF LAMP INFORMATION
S52: REARRANGE LAMP INFORMATION

S53: CALCULATE CHECK SUM

S54: GENERATE LAMP SERIAL CODE

Bottom: END PROCESS

Claims

A projector that can be loaded with lamps of a plu-
rality of kinds, each of a plurality of said lamps load-
able into said projector being given a lamp serial
code formed by arranging lamp information including
atleast a minimum wattage and a maximum wattage
of the lamp and a check sum in predetermined order,
said projector characterized by comprising:

alamp power supply for driving said lamp loaded
in said projector, said lamp power supply being
provided in advance with a plurality of mode
ranges each as arange from a minimum wattage
to a maximum wattage of output of said lamp
power supply, and one predetermined mode
range of said plurality of mode ranges being
freely set in said lamp power supply; and

a control circuit for controlling said lamp power

supply;
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wherein said control circuit sets a range from the
minimum wattage to the maximum wattage included
in said lamp serial code given to said lamp loaded
in said projector as a code range, and compares the
code range with said mode range set in said lamp
power supply,

said control circuit determines a range not exceeding
said maximum wattage included in said lamp serial
code as a lamp driving controlling range within which
the driving of said lamp power supply is controlled
on a basis of a result of comparison of said code
range with said mode range, and

said control circuit controls the driving of said lamp
power supply within the determined lamp driving
controlling range.

The projector according to claim 1,

wherein said control circuit determines a range in
which said code range and said mode range overlap
each other as said lamp driving controlling range.

A control method of a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality
of said lamps loadable into said projector being given
a lamp serial code formed by arranging lamp infor-
mation including at least a minimum wattage and a
maximum wattage of the lamp and a check sum in
predetermined order, said projector including a lamp
power supply for driving said lamp loaded in said
projector, said lamp power supply being provided in
advance with a plurality of mode ranges each as a
range from a minimum wattage to a maximum watt-
age of output of said lamp power supply, and one
predetermined mode range of said plurality of mode
ranges being freely set in said lamp power supply,
and a control circuit for controlling said lamp power
supply, said control method characterized by com-
prising:

said control circuit setting a range from the min-
imum wattage to the maximum wattage included
in said lamp serial code given to said lamp load-
ed in said projector as a code range, and com-
paring the code range with said mode range set
in said lamp power supply;

said control circuit determining a range not ex-
ceeding said maximum wattage included in said
lamp serial code as a lamp driving controlling
range within which the driving of said lamp pow-
er supply is controlled on a basis of a result of
comparison of said code range with said mode
range; and

said control circuit controlling the driving of said
lamp power supply within the determined lamp
driving controlling range.

4. A projector that can be loaded with lamps of a plu-

rality of kinds, each of a plurality of said lamps load-
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able into said projector being given a lamp serial
code formed by arranging lamp information on the
lamp and a check sum in predetermined order, said
projector characterized by comprising

a control circuit for performing a clocking operation
of a lamp timer for managing a use time of said lamp
loaded in said projector;

wherein when an instruction for resetting said lamp
timer is given, said control circuit determines that
said lamp loaded in said projector is replaced with a
predetermined lamp, and displays a GUI, namely
Graphical User Interface image for receiving input
of said lamp serial code attached to the predeter-
mined lamp,

by checking a part corresponding to said check sum
in information input as said lamp serial code in said
GUI image, said control circuit determines whether
the input information is a valid said lamp serial code,
when said control circuit determines that the input
said information is a valid said lamp serial code, said
control circuit permits the resetting of said lamp tim-
er, and

when said control circuit determines that the input
said information is invalid information other than said
lamp serial code, said control circuit prohibits the re-
setting of said lamp timer.

The projector according to claim 4,
wherein said control circuit makes pop-up display of
said GUI image.

A control method of a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality
of said lamps loadable into said projector being given
a lamp serial code formed by arranging lamp infor-
mation on the lamp and a check sum in predeter-
mined order, said projector including a control circuit
for performing a clocking operation of a lamp timer
for managing a use time of said lamp loaded in said
projector, said control method characterized by
comprising:

when an instruction for resetting said lamp timer
is given, said control circuit determining that said
lamp loaded in said projector is replaced with a
predetermined lamp, and making pop-up dis-
play of a GUI, namely Graphical User Interface
image for receiving input of said lamp serial code
attached to the predetermined lamp;

by checking a part corresponding to said check
sum ininformation input as said lamp serial code
in said GUIl image, said control circuit determin-
ing whether the input information is a valid said
lamp serial code;

when said control circuit determines that the in-
put said information is a valid said lamp serial
code, said control circuit permitting the resetting
of said lamp timer; and
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when said control circuit determines that the in-
put said information is invalid information other
than said lamp serial code, said control circuit
prohibiting the resetting of said lamp timer.

A projector that can be loaded with lamps of a plu-
rality of kinds, each of a plurality of said lamps load-
able into said projector being given a lamp serial
code formed by arranging lamp information including
at least a nominal life time of the lamp and a check
sum in predetermined order, said projector charac-
terized by comprising

a control circuit for performing a clocking operation
of a lamp timer for managing a use time of said lamp
loaded in said projector;

wherein when said lamp loaded in said projector is
replaced with a predetermined lamp, said control cir-
cuit receives input of said lamp serial code attached
to the predetermined lamp,

by checking a part corresponding to said check sum
in information input as said lamp serial code, said
control circuit determines whether the input informa-
tion is a valid said lamp serial code,

when said control circuit determines that the input
information is a valid said lamp serial code, said con-
trol circuit resets said lamp timer, and resumes the
clocking operation of said lamp timer, and

when a clocked value of said lamp timer has reached
a value based on said nominal life time included in
said lamp serial code, said control circuit presents
an alarm recommending replacement of said prede-
termined lamp loaded in said projector.

A control method of a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality
of said lamps loadable into said projector being given
a lamp serial code formed by arranging lamp infor-
mation including at least a nominal life time of the
lamp and a check sum in predetermined order, said
projector including a control circuit for performing a
clocking operation of a lamp timer for managing a
use time of said lamp loaded in said projector, said
control method characterized by comprising
when said lamp loaded in said projector is replaced
with a predetermined lamp, said control circuit re-
ceiving input of said lamp serial code attached to the
predetermined lamp;

by checking a part corresponding to said check sum
in information input as said lamp serial code, said
control circuit determining whether the input infor-
mation is a valid said lamp serial code;

when said control circuit determines that the input
information is a valid said lamp serial code, said con-
trol circuit resetting said lamp timer, and resuming
the clocking operation of said lamp timer; and
when a clocked value of said lamp timer has reached
a value based on said nominal life time included in
said lamp serial code, said control circuit presenting
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10.

11.

12.

32

an alarm recommending replacement of said prede-
termined lamp loaded in said projector.

A projector that can be loaded with lamps of a plu-
rality of kinds, each of a plurality of said lamps load-
able into said projector being given a lamp serial
code formed by arranging lamp information on the
lamp and a check sum in predetermined order, said
projector characterized by comprising:

a control circuit for performing a clocking oper-
ation of a lamp timer for managing a use time of
said lamp loaded in said projector; and

a memory for storing information;

wherein when said lamp loaded in said projector is
replaced with a predetermined lamp, said control cir-
cuit receives input of said lamp serial code attached
to the predetermined lamp,

by checking a part corresponding to said check sum
in information input as said lamp serial code, said
control circuit determines whether the input informa-
tion is a valid said lamp serial code,

when said control circuit determines that the input
information is a valid said lamp serial code, said con-
trol circuit resets said lamp timer, and resumes the
clocking operation of said lamp timer, and

said control circuit stores, in said memory, contents
of said lamp serial code and a clocked time of said
lamp timer as log history data for said predetermined
lamp with which replacement has been made.

The projector according to claim 9,

wherein said control circuit further performs control
to display an image based on said log history data
stored in said memory.

The projector according to claim 9,

wherein when said control circuit determines that the
input said information is invalid information other
than said lamp serial code, said control circuit further
prohibits resetting of said lamp timer and prohibits
storing of said log history data in said memory.

A control method of a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality
of said lamps loadable into said projector being given
a lamp serial code formed by arranging lamp infor-
mation on the lamp and a check sum in predeter-
mined order, said projector including a control circuit
for performing a clocking operation of a lamp timer
for managing a use time of said lamp loaded in said
projector, and a memory for storing information, said
control method characterized by comprising:

when said lamp loaded in said projector is re-
placed with a predetermined lamp, said control
circuit receiving input of said lamp serial code
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attached to the predetermined lamp;

by checking a part corresponding to said check
sum in information input as said lamp serial
code, said control circuit determining whether
the input information is a valid said lamp serial
code;

when said control circuit determines that the in-
put information is a valid said lamp serial code,
said control circuit resetting said lamp timer, and
resuming the clocking operation of said lamp
timer; and

said control circuit storing, in said memory, con-
tents of said lamp serial code and a clocked time
of said lamp timer as log history data for said
predetermined lamp with which replacement
has been made.

13. A projector that can be loaded with lamps of a plu-

rality of kinds, each of a plurality of said lamps load-
able into said projector being given a lamp serial
code formed by arranging lamp information including
atleast a minimum wattage and a maximum wattage
of the lamp and a check sum in predetermined order,
said projector characterized by comprising:

alamp power supply for driving said lamp loaded
in said projector, said lamp power supply being
provided in advance with a plurality of mode
ranges each as arange from a minimum wattage
to a maximum wattage of output of said lamp
power supply, and one predetermined mode
range of said plurality of mode ranges being
freely set in said lamp power supply; and

a control circuit for controlling said lamp power

supply;

wherein when said lamp loaded in said projector is
replaced with a predetermined lamp, said control cir-
cuit receives input of said lamp serial code attached
to the predetermined lamp,

by checking a part corresponding to said check sum
in information input as said lamp serial code, said
control circuit determines whether the input informa-
tion is a valid said lamp serial code,

when said control circuit determines that the input
information is a valid said lamp serial code, said con-
trol circuit sets a range from the minimum wattage
to the maximum wattage included in the lamp serial
code as a code range, and compares the code range
with said mode range set in said lamp power supply,
said control circuit determines a range not exceeding
said maximum wattage of said predetermined lamp
as a lamp driving controlling range within which the
driving of said lamp power supply is controlled on a
basis of a result of comparison of said code range
with said mode range, and

said control circuit controls the driving of said lamp
power supply within the determined lamp driving
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14.

15.

34
controlling range.

The projector according to claim 13,

wherein said control circuit determines a range in
which said code range and said mode range overlap
each other as said lamp driving controlling range.

A control method of a projector that can be loaded
with lamps of a plurality of kinds, each of a plurality
of said lamps loadable into said projector being given
a lamp serial code formed by arranging lamp infor-
mation including at least a minimum wattage and a
maximum wattage of the lamp and a check sum in
predetermined order, said projector including a lamp
power supply for driving said lamp loaded in said
projector, said lamp power supply being provided in
advance with a plurality of mode ranges each as a
range from a minimum wattage to a maximum watt-
age of output of said lamp power supply, and one
predetermined mode range of said plurality of mode
ranges being freely set in said lamp power supply,
and a control circuit for controlling said lamp power
supply, said control method characterized by com-
prising:

when said lamp loaded in said projector is re-
placed with a predetermined lamp, said control
circuit receiving input of said lamp serial code
attached to the predetermined lamp;

by checking a part corresponding to said check
sum in information input as said lamp serial
code, said control circuit determining whether
the input information is a valid said lamp serial
code;

when said control circuit determines that the in-
put information is a valid said lamp serial code,
said control circuit setting a range from the min-
imum wattage to the maximum wattage included
in the lamp serial code as a code range, and
comparing the code range with said mode range
set in said lamp power supply;

said control circuit determining a range not ex-
ceeding said maximum wattage of said prede-
termined lamp as a lamp driving controlling
range within which the driving of said lamp pow-
er supply is controlled on a basis of a result of
comparison of said code range with said mode
range; and

said control circuit controlling the driving of said
lamp power supply within the determined lamp
driving controlling range.
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FIG.5
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FIG.10
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FIG.12

C START LAMP SERIAL CODE GENERATING PROCESS )

RECEIVE INPUT OF LAMP INFORMATION |S31

manufacture code
max watt

min watt

life hour

lamp serial

REARRANGE LAMP INFORMATION S52

CALCULATE CHECK SUM S53

GENERATE LAMP SERIAL CODE 554

(' END PROCESS )

30



=

EPO FORM 1503 03.82 (P04C01)

9

EP 1 968 358 A1

European Patent
Office

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 25 0787

* paragraphs [0017],
claims 1-6 *

[0033], [0034];

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 2004/080715 Al (MIYASHITA KIYOSHI [JP] |1,3.4, INV.
ET AL) 29 April 2004 (2004-04-29) 6-9,12, | HO5B41/36
13,15
Y * the whole document * 5,10
Y WO 20057043955 A (I E P C CORP [US]; 5,10
POGODAYEV IGOR [US]; VORPERIAN VATCHE
[US]; FLORES) 12 May 2005 (2005-05-12)
* figures 8c-f,10 *
A EP 1 740 022 A (MATSUSHITA ELECTRIC WORKS (1,3,4,
LTD [JP]) 3 January 2007 (2007-01-03) 6-9,12,
13,15
* the whole document *
A US 20037227765 Al (KUBO YOSHIO [JP]) 1,3-9,
11 December 2003 (2003-12-11) 12,13,15

TECHNICAL FIELDS

SEARCHED (IPC)
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich 26 June 2008

Henderson, Richard

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

31




EPO FORM P0459

EP 1 968 358 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 08 25 0787

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

26-06-2008
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004080715 Al 29-04-2004  NONE

WO 2005043955 A 12-05-2005 CA 2556100 Al 12-05-2005
EP 1685744 A2 02-08-2006
JP 2007534113 T 22-11-2007
KR 20060125778 A 06-12-2006
US 2007001617 Al 04-01-2007
US 2005128666 Al 16-06-2005

EP 1740022 A 03-01-2007 WO 2005104630 Al 03-11-2005
US 2007210723 Al 13-09-2007

US 2003227765 Al 11-12-2003 JP 2004012778 A 15-01-2004

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

32




EP 1 968 358 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP HEI5260423 B [0002]

33



	bibliography
	description
	claims
	drawings
	search report

