Exhibit 1004

Ex. 1004 — TCL Indus Holdings Co., Ltd.
TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00238
Page 1 of 11



US 20050200811A1

a2 Patent Application Publication o) Pub. No.: US 2005/0200811 A1l

a9 United States

Nobori 3) Pub. Date: Sep. 15, 2005
(549) PROJECTOR (52) US. Clo oo, 353/15
(75) Inventor: Tatsuhiko Nobori, Matsumoto-shi (JP)

57 ABSTRACT
Correspondence Address: 67
OLIFF & BERRIDGE, PLC
P.O. BOX 19928 Aspects of the invention provide a projector capable of
ALEXANDRIA, VA 22320 (US) projecting desired image information by enabling the user to
. ) select easily and promptly an image input interface terminal
(73)  Assignee: SEIKO EPSON  CORPORATION, into which the desired image information is inputted, among
Tokyo (JP) image input interface terminals. The projector can include
. image input I/Fs into which image signals from image input
1) Appl. No.: 11/073,547 devices are inputted, a touch panel having a liquid crystal
Tad. display to display image information inputted from the
(22) Filed: Mar. 8, 2005 play play 1mag P
image input I/Fs, a thumbnail generating portion to generate
(30) Foreign Application Priority Data tk{umbnail images to be displayed on thf: liquid'crystal
display, and a changeover switch to selectively switch the
Mar. 15,2004 (JP) oo 2004-072686 ~ image input I/Fs by operations on the touch panel. Image

Publication Classification

information inputted from the selected image I/F can be
projected. This enables the user to select desired image
information promptly for the desired image information to

(51) Int. CL7 oo GO03B 31/00 be projected.
-10
201 21 31 |4O 42
S { SYSTEM| (
IMAGE |:[IMAGE| 25 AD 50 60 70 {SCREEN
o NPUT INPUT { CONVERTER CPU { {
a a |t . IMAGE [y
T e A HPROCESSING H DRIVING H /v HPROIECTIONL ]
MAGE | [TMAGE] ] VIDEO PORTION _|{|PORTION
INPUT | INPUT DECODER A -
DEVIE}En |/an E 41
111
202 22 105 32 { , 100
: 101 AD INPUT SIGNAL
{ CONVERTER SWITCHING 121
B PORTION 112§ 122
1CHANGEOVER TOUCH g
L] SwWITCHB THUMBNAIL et | rooen
VIDE GENERATING 1 H H
0 PORTION CONTROL[] PANEL
DECODER B PORTION | [TiQuUID
: SWITCHING CRYSTAL
106 (| CONTROL =113 DISPLAY
PORTION ERRNE g
LIQUID CRYSTAL m
DRIVING. PORTION s
e
114 110

Ex. 1004 — TCL Indus Holdings Co., Ltd.
TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00238
Page 2 of 11



US 2005/0200811 A1

Patent Application Publication Sep. 15,2005 Sheet 1 of 4

_ o" 8 vw X m
- _ ndd )
. ( NOILHOd DNIAIHA
AHOWIAN IVLSAHO ainon
. €cl JNVH | :
Py NOILHOd I
AV1dSIA eLL TodIN0D i 901
._,m_%wmo ONIHOLIMS !
NOILHOd g 43009o3a
| [1anvd [ [1ouiNoo| || giovaod 03aIA "
t | HONOL [] 73Nvd -
; HONOL __IIYNSWNHL 8 HOLIMS
HIAOIONVHO L,
22t ) AR NOI1LHOd g
121 ONIHOLIMS H3LHIANOD )
_ VNOIS LNdNI —an : 101 "
00} _NF | o so N,N Nﬁ,&
o ¥ 4300030 wnan - 10eNT
_ . 03aIA i
SNT NoILHOd||{[ NolLHod v roums L L% RN THEER A
InolLagrona AT H ONIAIEG HHONISS300HdH HINOTONTHOL
N Jovil v . ®31 ||[¢30IA3a
) ) ) nao H3LHIANOD ) 1NdNI HH 1NN
_ ") [W3LSAS ¥ ] T
Zv op e R4 102
0k~

Ex. 1004 — TCL Indus Holdings Co., Ltd.

TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00238

Page 3 of 11



Patent Application Publication Sep. 15,2005 Sheet 2 of 4 US 2005/0200811 Al

- ,300
J

SOOA{ [Power| [viEw| [ENTER] |ESC]

-

SOURCE -
SELECTION: | Video | {S TERMINAL|

300B< [ 3RCA | |D-suB | | HDMI |

Preview |

BOOC{ INPUT: Video  SIGNAL: No-Signal

FIG. 2

310

300A{ [PoweRr| [viEw| [ENTER] [ESC|

310A.

310B { \Video,”\§ TERMINAL ”\3RCA/\D-SUB /" \HDMI " \LIST
310C { " PREVIEW: 3RCA

FIG.3

Ex. 1004 — TCL Indus Holdings Co., Ltd.
TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00238
Page 4 of 11



Patent Application Publication Sep. 15,2005 Sheet 3 of 4 US 2005/0200811 Al

320
/

SOOA{ [PoweR| [viEw]| [ENTER| [ESC]| -

-

Video ~ STERMINAL ~ 3RCA
2 «
520A 1 D-SUB HDMI

@ No-signal

320B<{ | \Video,\\S TERMINAL”~\3RCA~\D-SUB,/ \HDMI,” \UIST”
320C { PREVIEW: LIST _

FIG. 4

Ex. 1004 — TCL Indus Holdings Co., Ltd.
TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00238
Page 5 of 11



Patent Application Publication Sep. 15,2005 Sheet 4 of 4

(_START PREVIEW )

PREVIEW MODE?
LIST DISPLAY

- ST2

ST1 INDIVIDUAL

INPUT SOURCE

CHANGE IN PREVIEW

SEQUENCE FROM CURRENT -
INPUT SOURCE

SWITCH INPUT SOURCE TO INPUT
SOURCES IN PRE-DETERMINED

YES - ST21.

US 2005/0200811 A1

ST20

NO

SWITCH TO INPUT
SOURCE TO BE

DISPLAYED AS PREVIEW

PRESENT?

ST3
IMAGE INPUT SIGNAL

~ST4

DETERMINE TYPE OF IMAGE
INPUT SIGNAL

SAME TYPE
AS IMAGE INPUT SIGNAL
USED LAST
TIME?

NO

ST5

-ST6

YES

~ST30

WRITE DISPLAY IMAGE
INDICATING ABSENCE

CHANGE SETTING OF
- A/D CONVERTER

OF INPUT SIGNAL INTO
FRAME MEMORY

v

CHANGE SETTING OF
VIDEO DECODER

I

| OBTAIN VIDEO

| GENERATE THUMBNAILS

| WRITE INTO FRAME MEMORY

. NO
(_ENDPREVIEW )

FIG

' ST11
IS PREVIEW CONTINUED .
?

I_/‘ST10

.5

Ex. 1004 — TCL Indus Holdings Co., Ltd.
TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00238
Page 6 of 11



US 2005/0200811 A1

PROJECTOR

BACKGROUND

[0001] Aspects of the invention can relate to a projector to
project desired image information by enabling the user to
select easily and promptly an image input interface terminal
into which the desired image information is inputted among
image input interface terminals.

[0002] In a case where plural video signals are outputted
from a video signal supply portion, a system in which a VIR
selection region, a VIR operation region, and a preview
screen region of a selection operation control portion can be
provided in an input display board on the screen, and the
user performs selection operation to display a video signal
selected by controlling the video signal supply portion on
the preview screen region, so that a video signal outputted
from the video signal supply portion is supplied to the
projector, serving as video signal display means, under the
control of the selection operation control portion for a video
to be projected onto a screen can be used. See, for example,
JP-A-6-110425 (page 3 and page 4, FIG. 1).

SUMMARY

[0003] According to a desired video signal is selected
while the contents of video signals from plural video signal
supply sources stored in the video signal supply portion are
displayed on the preview screen in the input display board.
However, because only one video signal (video) is displayed
on the preview screen, plural operation buttons correspond-
ing to the plural video signal supply sources need to be
provided and the user has to operate these operation buttons
repetitively until the user obtains a desired video. This poses
a problem that it takes quite long until the user obtains a
desired video, which becomes burdensome to the user. In
addition, the operation buttons have to be provided in the
matching number with the video signal supply sources,
which raises a problem that a larger space is needed.

[0004] An aspect of the invention can provide a projector
capable of projecting desired image information by enabling
the user to select easily and promptly an image input
interface terminal into which the desired image information
is inputted among image input interface terminals connected
to image input devices.

[0005] An exemplary projector of the invention can
include image input interface terminals into which image
signals from image input devices are inputted, an operation
potion having a display portion to display image information
inputted from the image input interface terminals, a thumb-
nail generating portion to generate thumbnail images of the
image information to be displayed on the display portion,
and a changeover switch to selectively switch the image
input interface terminals by operations on the operation
portion. Image information inputted from a selected image
input interface terminal can be projected.

[0006] Herein, for example, a video terminal, an S-Video
terminal, a 3RCA terminal, a D-Sub terminal, an HDMI
(High-Definition Multimedia Interface) terminal, etc. are
provided as the image input interfaces. Hereinafter, the
image input interface terminals are also referred to as image
input I/Fs. Also, image information includes video informa-
tion.
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[0007] According to this invention, image signals inputted
from the image input I/Fs can be displayed on the display
portion provided to the projector in the form of thumbnails.
Hence, when plural image input devices are connected to the
projector, the user is able to select desired image information
promptly in a short time by visually confirming images
displayed on the display portion.

[0008] In addition, by switching the changeover switch to
a desired image input I/F by selectively operating the
operation portion, the user is able to select a desired image
inputted from this image input I/F easily for the desired
image to be projected.

[0009] Also, in the configuration described above, it is
preferable that the operation portion is a touch panel through
which the display portion is visually confirmed.

[0010] Herein, for example, a liquid crystal display can be
adopted as the display portion, and the touch panel can be
disposed on the top surface thereof as the operation portion.
The touch panel is made of a transparent member, such as
synthetic resin and glass, and transparent electrodes are
provided on the surface to form touch keys.

[0011] According to this invention, image information
inputted from the image input I/F can be displayed on the
display portion, and the user is able to see the image
information by looking through the touch panel. Hence, the
user is able to select an image input I/F easily and promptly
for the desired image to be projected by merely touching a
specific position on the touch panel with his finger (herein-
after, this operation is referred to as the touch-key opera-
tion).

[0012] In addition, it is preferable that the display portion
displays at least displays of the image input interface ter-
minals, and the thumbnail images of the image information
inputted from the image input interface terminals.

[0013] On the display portion are displayed, for example,
“Video”, “S-Video”, ”3RCA”, “D-Sub”, “HDMI”, etc. cor-
responding to the image input I/Fs specified above. Hence,
the user is able to select the image input I/Fs on display with
the use of the touch panel, and the input image information
is displayed on the display portion in the form of thumbnails.
The user is thus able to select the image input I/F into which
a desired image signal is inputted without fail by looking the
images displayed in the form of thumbnails.

[0014] Moreover, it is preferable that, of all items of the
image information, an item of image information inputted
from the image input interface terminal selected by the
operation portion is outputted from the thumbnail generating
portion, and displayed on the display portion in the form of
a thumbnail on the basis of output information.

[0015] According to this configuration, image information
inputted from one image input I/F selected from the image
input I/Fs can be displayed on the display portion in the form
of a thumbnail, and the user is thus able to select a desired
image without fail for the desired image to be projected. In
addition, the user is also able to confirm items of image
information from the image input I/Fs that are not being
projected on the display portion, which makes it easier for
the user to select a desired image.

[0016] Further, it is preferable that all items of image
information inputted into the image input interface terminals
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can be outputted from the thumbnail generating portion, and
a list of all items of the image information can be displayed
on the display portion in the form of thumbnails on the basis
of output information.

[0017] According to this invention, a list of image infor-
mation inputted from the image input I/Fs is displayed in the
form of thumbnails, which makes it easier for the user to
confirm which item of image information is inputted from
which image input I/E. Also, the user is able to confirm
promptly which image input I/F is connected to the projec-
tor, or into which image input I/F an image signal is inputted.
In this instance, it is easier to understand by displaying, for
example, “No-Signal”, for the image input I/F that is not
connected, or into which no image signal is inputted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will be described with reference to
the accompanying drawings, wherein like numerals refer-
ence like elements, and wherein:

[0019] FIG. 1 is a schematic explanatory view of a
projector according to an example of the invention;

[0020] FIG. 2 shows a screen displayed on a display
portion of the projector according to the example of the
invention;

[0021] FIG. 3 shows a preview screen on the projector
according to the example of the invention;

[0022] FIG. 4 shows a preview screen (display of a list) on
the projector according to the example of the invention; and

[0023] FIG. 5 is a flowchart detailing the operation flow
of the projector according to the example of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] An exemplary embodiment of the invention will
now be described with reference to the accompanying
drawings. FIG. 1 through FIG. 5 show a projector according
to an exemplary embodiment of the invention.

[0025] FIG. 1 through FIG. 5 show a projector as one
example of the invention. FIG. 1 is a schematic explanatory
view of a projector 10 of this example. FIG. 2 through FIG.
4 show a preview screen of a liquid crystal display 123. FIG.
5 shows the flowchart according to this example. Referring
to FIG. 1, the projector 10 according to this example of the
invention can include an image input I/Fs 21 and 22 used as
image input I/Fs into which image input signals respectively
from image input devices 201 and 202, such as a personal
computer and a video player, are inputted, a changeover
switch A25 to selectively switch between image signals
inputted from the image input I/Fs 21 and 22, an A/D
converter A31 to convert analog signals inputted from the
image input devices 201 and 202 into digital signals, a video
decoder A32 to convert a video signal into R (red), G
(green), and B(blue) image signals, an image processing
portion 41 to convert image signals outputted from the A/D
converter A31 and the video decoder A32 into projection
imagesignals, an L/V (light valve) 60, an L/V driving
portion 50 to drive the L/V 60 under control, and a projec-
tion lens 70 serving as a projection system to project an
image emitted from the L/V 60 onto a screen 100.

[0026] The image processing portion 41 can form a main
circuit portion 42 together with a system CPU 40 that
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controls the overall system of the projector 10. Operations
until image input signals inputted from the image input
devices 201 and 202 are projected onto the screen 100 are
omitted from the drawing; however, these operations are
controlled by a program installed inside.

[0027] FIG. 1 shows two image input devices: the image
input device a 201 (hereinafter, referred to as the image input
device 201) and the image input device n 202 (hereinafter,
referred to as the image input device 202). However, it
should be understood that the image input devices are not
limited to two, and as many image input devices as image
input I/Fs can be connected. Although it will be described in
detail below (see FIG. 2 through FIG. 4), this example will
describe the case of using five image input devices by way
of example.

[0028] Further, the projector 10 of this example can
include a changeover switch B101 to selectively switch
between the image input I/Fs 21 and 22, an A/D converter
B105 to convert input image signals into display image
signals, a video decoder 106; a thumbnail generating portion
112 to generate thumbnails on the basis of the display image
signals, a frame memory 115 to store the thumbnails, an
input signal switching portion 111 to set the sequence in
which the thumbnails are stored into the frame memory 115,
a liquid crystal driving portion 114 to drive under control a
liquid crystal display device 123 that displays the thumbnail
images, a touch panel 122 superimposed on the top surface
of the liquid crystal driving portion 114 to be used as an
operation portion and made of a transparent member for
allowing visual confirmation of the liquid crystal display
device 123, a touch panel control portion 121 to control the
touch-key operation on the touch panel 122, and a switching
control portion 113 to control the switching of the
changeover switch B101 by the touch-key operation.

[0029] The switching control portion 113, the thumbnail
generating portion 112, the input signal switching portion
111, and the liquid crystal driving portion 114 are all stored
in a CPU 110.

[0030] Operations based on the configuration described
above will now be described.

[0031] Firstly, an image projection system (the flow
through the upper row in FIG. 1) will be described. Items of
image information from the image input devices 201 and
202 are inputted into the image input I/Fs 21 and 22
corresponding to these image input devices, and one of them
is selected by the changeover switch A25, which is then
inputted into the A/D converter A31 or the video decoder
A32.

[0032] The A/D converter A31 converts an analog signal
to a digital signal, while the video decoder A32 converts
input image data, for example, in NTSC, into a digital signal,
and the digital signal is outputted to the image processing
portion 41.

[0033] The image processing portion 41 can convert the
image data inputted from the A/D converter A31 or the video
decoder A32 to a display image signal by frame rate con-
version, scaling processing and the like, and inputs the
display image signal into the L/V driving portion 50.

[0034] The L/V driving portion 50 can supply the L/V 60
with the display image signal inputted from the image
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processing portion 41 in the form of final R-, G-, and
B-signals. The L/V 60 combines the R-, G-, and B-signals to
form a projection image, which is projected onto the screen
100 from the projection lens 70.

[0035] Secondly, operations related to the thumbnail dis-
play (the flow through the bottom row in FIG. 1), which are
the characteristic of the invention, will be described. Items
of image information from the image input devices 201 and
202 are inputted into the image input I/Fs 21 and 22
corresponding to these image input devices, and one of them
is selected by the changeover switch B101, which is then
inputted into the A/D converter B105 or the video decoder
B106.

[0036] The A/D converter B105 can convert an analog
signal to a digital signal, while the video decoder B106
converts input image data, for example, in NTSC, to a digital
signal, and the digital signal is then inputted into the
thumbnail generating portion 112.

[0037] The thumbnail generating portion 112 generates a
thumbnail by scaling down the image data according to the
preview mode and writes the thumbnail into the frame
memory 115. In this instance, the input signal switching
portion 111 sorts image signals to be inputted in the
sequence pre-set in the frame memory 115.

[0038] The thumbnails thus generated are displayed on the
liquid crystal display 123 by the liquid crystal driving
portion 114.

[0039] The touch panel 122 is used to select the image
input I/F into which image data that the user wishes to have
it projected, from the thumbnails displayed on the liquid
crystal display device 123 by the touch-key operation.

[0040] When the image input I/F is selected by the touch-
key operation, the CPU 110 outputs a switch switching
command to the main circuit portion 42 in the image
projection system.

[0041] The main circuit portion 42 outputs the switch
switching command to the changeover switch A 25.

[0042] The changeover switch A25 thereby switches to the
image input I/F for the image data the user wishes to have
it projected (to the image input I/F a 21 or the image input
I/F n 202 in FIG. 1).

[0043] Desired image data is thus projected onto the
screen 100 by way of the image projection system described
above from the image input I/F selected in this manner.

[0044] A display screen on the liquid crystal display 123
used as the display portion will now be described with
reference to FIG. 2 through FIG. 4.

[0045] FIG. 2 shows a display screen 300 displayed on the
liquid crystal display 123 when the power supply of the
projector 10 is turned ON. Referring to FIG. 2, an image
input I/F display screen 300B is shown in the middle of the
display screen 300, an operation screen 300A to specify the
locations of the touch keys to control the projector 10 and
the image input I/F display screen 300B is shown at the top,
and a 300C to display information as to the type (for
example, VGA and 480P) of a video signal inputted to the
image input I/F currently selected is shown at the bottom.
FIG. 2 shows a state where the video terminal is currently
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selected, and “No-Signal” is displayed for the video signal,
indicating that no video signal is being inputted.

[0046] On the operation screen 300A are displayed:
“POWER” used to turn ON/OFF the power supply of the
projector 10, “VIEW” to move the display screen 300 to a
position at an angle easy to see for the user when the
projector 10 has moved with respect to the position of the
user; “ENTER?” to project image information inputted from
the selected image input I/F, and “ESC” to return the screen
to the initial screen. Electrodes of the touch panel 122 are
provided to the positions corresponding to these displays to
form touch keys corresponding to the respective displays.

[0047] Because the displays on the operation screen 300A
are fixed, they may be displayed on the touch panel 122.

[0048] Also, on the image input I/F display screen 300B
are displayed: “Video™, “S-Video “, “3RCA”, “D-Sub”, and
“HDMI” representing the image input I/Fs to which the
image input devices are connected. “Preview” to display an
image of the desired image input I/F selected from these
displays is also displayed. Electrodes corresponding to these
displays are formed in the touch panel 122 to form touch
keys corresponding to the respective displays.

[0049] FIG. 3 shows a preview screen 310 when one
desired image input I/F (herein, 3RCA terminal) is selected
from the plural image input I/Fs. Referring to FIG. 3, the
operation screen 300A can be displayed at the top of the
preview screen 310, and image information 310A of the
selected image input I/F (3RCA) is displayed in the from of
a thumbnail in the region within the image input I/F display
screen 300B. When the user touches “ENTER” on the
operation screen 300A under these conditions, an image
based on the image signal inputted into the selected image
input I/F is projected onto the screen 100.

[0050] Also, a list display screen 310B to display a list of
all the image input I/Fs and “LIST” in the form of tabs is
shown at the bottom of the image information 310A.

[0051] An image input I/F selection screen 310C to dis-
play the selected image input I/F is shown at the bottom of
the preview screen 310.

[0052] By displaying “3RCA” in the form of a tab hollow
on the inverse background, it is possible to judge which of
the image input I/Fs in the tab display column is currently
selected. When configured in this manner, the image input
I/F selection screen 310C can be omitted.

[0053] As with the 300C, information of the video signal
being inputted into the image input I/F on preview display
may be displayed on a 310C.

[0054] When an image input I/F other than “3RCA”
described above by way of example is selected, a desired
image input I/F is selected by selecting a tab for the desired
image to be displayed. In this instance, when the tab labeled
with “LIST” is selected, a list of image information of the
image input I/Fs, which will be described below, is dis-
played (see FIG. 4).

[0055] Display contents when a list of thumbnails of
image information inputted from the image input I/Fs is
displayed on the liquid crystal display device 123 will now
be described with reference to FIG. 4. Referring to FIG. 4,
the operation screen 300A is shown at the top of the preview
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screen 320, and a list display screen 320A displays a list of
thumbnails of all the image input I/Fs into which image
input signals are inputted. Also, tabs 320B to move to the
preview screen of an individual image input I/F are provided
at the bottom of the list display screen 320A. A 320C at the
bottom of the preview screen 320 displays a state that a list
is currently displayed (Preview: List, in the drawing).

[0056] For an image input I/F into which an image input
signal is being inputted, corresponding image information is
displayed in the form of a thumbnail. For an image input I/F
to which the image input device is not connected or an image
input I/F into which an image input signal is not inputted,
“No-Signal” is displayed. FIG. 4 shows a state where no
image input signal is inputted into the “HDMI” terminal.
Items of image information of the respective image input
I/Fs to be displayed are sorted at the positions pre-written in
the frame memory 115, and then displayed on the preview
screen 320 after the image size is changed.

[0057] The user confirms the images (image input I/Fs)
displayed on the list display screen 320A, and performs the
touch-key operation on the image he wishes to have it
projected and the touch-key operation on “ENTER”. Image
information inputted from the desired image input I/F is thus
projected onto the screen 100.

[0058] When the touch-key operation is performed on the
image the user wishes to have it projected, the kind of the
selected image input I/F as well as information of the image
signal being inputted therein may be displayed on the 320C.

[0059] Selection of the image input I/Fs and the operation
flow of the preview screen display will be described with
reference to the flowchart of FIG. 5.

[0060] FIG. 5 is a lowchart detailing an exemplary opera-
tion flow according to this example of the invention. The
description will be given also with reference to FIG. 1
through FIG. 4. Referring to FIG. 5, when the power supply
of the projector 10 is turned ON, as is shown in FIG. 2, a
list of names of the image input I/Fs that can be connected
to the projector 10 is displayed on the liquid crystal display
123. Hence, a preview mode can be selected in ST1. Herein,
whether an individual image input I/F (denoted as input
source in the drawing) or a list of the image input I/Fs is
selected is determined. In this instance, the image input I/F
display screen 300B is displayed in the state used last time.

[0061] When an individual image input I/F is selected,
whether the display has been changed from the image input
I/F already shown as a preview is judged in ST20. The flow
proceeds to ST3 in the absence of a change. In the presence
of a change, the display is switched to the image input I/F
(input source) to be displayed on the preview screen 310 in
response to the touch-key operation on the display portion of
the image input I/Fs on the touch panel 122 (ST21). This
example shows a case where “3RCA” is selected (see FIG.
3).

[0062] When a display of a list of image input IFs (see
FIG. 4) is selected in ST1, the image input I/F (input source)
is switched to the image input I/Fs (input sources) in the
pre-determined sequence from the image input I/F (input
source) currently displayed by the changeover switch B101
(ST2). Subsequently, whether an input signal is inputted
from the image input I/F on display is judged (ST3). When
the absence of an input signal is judged, a display image
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indicating “no input signal” is written into the frame
memory 115 (ST30). For example, a display like “HDMI” in
the 320A of FIG. 4 will be displayed.

[0063] When the presence of an image input signal is
judged in ST3, the type of the image input signal is judged
(ST4). Subsequently, whether the type of the image input
signal is the same type used when the thumbnail display
image was generated last time is judged (ST5). When the
image input signal is the same as the one used last time, the
flow proceeds to ST8 to obtain an image. When the image
input signal is judged as being different from the one used
last time, the setting of the A/D converter B105 is changed
(ST6) and the setting of the video decoder B106 is changed
(ST7) according to the image input signal from the image
input device.

[0064] Subsequently, images from the image input devices
201 and 202 corresponding to the connected image input
I/Fs are obtained (ST8), and thumbnails of the image data
scaled down according to the preview mode are generated in
the thumbnail generating portion 112 (ST9). The thumbnail
images are then written into the frame memory 115 (ST10).
When written into the frame memory 115, image signals to
be inputted are sorted in the sequence pre-set in the frame
memory 115 by the input signal switching portion 111. In
subsequent ST11, when the display of the preview screen
(preview mode) is continued, the flow returns to ST1 to
perform the steps described above; otherwise, the step is
terminated.

[0065] The steps from the start of the preview to the end
of the preview are controlled by a program installed in the
CPU 110.

[0066] As has been described, a thumbnail image can be
generated in the thumbnail generating portion 112 on the
basis of an image signal inputted from the selected image
input I/F, and changed into an adequate image size to be
written into the frame memory 115. The thumbnail images
are displayed on the liquid crystal display 123, either solely
or all together in the form of a list.

[0067] To display an individual image input I/F on the
preview screen 310 (see FIG. 3), the image input I/F (3RCA
in FIG. 3) can be selected, and the changeover switch B101
is set to this particular image input I/F. The image informa-
tion 310A of the image input I/F is changed in size to match
with the size of the preview screen 310, and then written into
the frame memory 115. The image information written into
the frame memory 15 is thus displayed. When the touch-key
operation is performed on the “ENTER” display portion
under these conditions, the changeover switch A 25 is
switched to the 3RCA terminal, and image information is
projected onto the screen 100 from the projection lens 70.

[0068] To display a list of the image input I/Fs (see FIG.
4), image information inputted from the image input I/Fs is
written into pre-allocated regions in the frame memory 115
by switching the changeover switch B101 at regular time
intervals (for example, at time intervals of %o s), and image
information from all the image input I/Fs is read out from the
frame memory 115 to be displayed. In this case, the image
of the image input I/F that is not selected by the changeover
switch B101 is displayed as a still image that has been
written into the frame memory 115. The user selects a
particular image input I/F while watching these images.
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When the touch-key operation is performed on the
“ENTER” display portion under these conditions, the
changeover switch A 25 is switched to the selected image
input I/F, and image information inputted from this image
input I/F is projected onto the screen 100.

[0069] Hence, according to this example, because an
image signal inputted from the image input I/F is displayed
in the form of thumbnail on the liquid crystal display 123
provided to the projector 10, when plural kinds of image
signals are inputted into the projector 10, the user is able to
select desired image information promptly in a short time by
visually confirming images displayed on the liquid crystal
display 123.

[0070] In addition, by switching the changeover switch A
25 to a desired image input I/F by the touch-key operation
on the touch panel 122, the user is able to select a desired
image inputted from this selected image input I/F easily for
the desired image to be projected.

[0071] The user can see the image information, inputted
from the image input I/Fs and displayed in the form of
thumbnails, by looking through the touch panel 122, and is
therefore able to select an image input I/F by merely
performing the touch-key operation at a specific position in
the touch panel 122 with his finger. This can provide an
advantage that the operation is easy. In addition, a space is
used efficiently because both the touch panel 122 and the
liquid crystal display 123, having the ability to display a
large quantity of information, are thin and easy to operate.

[0072] Further, the liquid crystal display 123 displays a list
corresponding to the image input I/Fs. Hence, by selecting
the displayed image input I/Fs with the use of the touch
panel 122, image information to be inputted therein can be
displayed on the display portion in the form of thumbnails.
The user is thus able to select the image input I/F into which
a desired image signal is inputted without fail by looking the
thumbnails on display.

[0073] Moreover, it is possible to display image informa-
tion inputted from one image input I/F selected from the
image input I/Fs or a list of image information inputted from
all the image input I/Fs including image information that is
not being projected in the form of thumbnails, the user is
able to select desired image information easily for the
desired image to be projected.

[0074] 1t should be appreciated that the invention is not
limited to the example above, and modifications and
improvements within the spirit and scope of the invention.

[0075] For example, the example above described a pro-
jector equipped with plural image input I/Fs. However, even
when there is only one image input I/F, image information
inputted from the image input device can be projected while
the user is confirming the image information by displaying
the image information on the display portion.

[0076] Also, in the example above, one image input I/F or
a list of plural image input I/Fs is displayed in the form of
thumbnails. However, for example, it is possible to display
plural items of image information on the display screen used
to display one item of image information as is shown in FIG.
3, by sequentially switching from item to item at regular
time intervals. When configured in this manner, easy-to-see
images can be displayed in a small space.

[0077] In addition, the example above described a projec-
tor using a liquid crystal light valve by way of example.
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However, it should be understood that the invention is not
limited to this configuration, and the same advantages as
described above can be attained with a projector using a
micro-mirror or the like. Further, the liquid crystal display
was adopted as the display portion; however, other thin
electro-optic display devices can be adopted as well.

[0078] Hence, according to the example above, it is pos-
sible to provide a projector capable of projecting desired
image information by enabling the user to select easily and
promptly an image input I/F into which the desired image
information is inputted among image input I/Fs connected to
image input devices.

[0079] While the invention has been described in conjunc-
tion with specific embodiments thereof, it is evident that
many alternatives, modifications and variations will be
apparent to those skilled in the art. Accordingly, preferred
embodiments of the invention as set forth herein are
intended to be illustrative, not limiting. There are changes
that may be made without departing from the spirit and
scope of the invention.

What is claimed is:
1. A projector, comprising:

image input interface terminals into which image signals
from image input devices are inputted;

an operation portion including a display portion that
displays image information inputted from the image
input interface terminals;

a thumbnail generating portion that generates thumbnail
images of the image information to be displayed on the
display portion;

a changeover switch that selectively switches the image
input interface terminals by operations on the operation
portion; and

image information inputted from a selected image input
interface terminal being projected.
2. The projector according to claim 1,

the operation portion being a touch panel through which
the display portion is visually confirmed.
3. The projector according to claim 1

the display portion displaying at least displays of the
image input interface terminals, and the thumbnail
images of the image information inputted from the
image input interface terminals.

4. The projector according to claim 1

of all items of the image information, an item of image
information inputted from the image input interface
terminal selected by the operation portion being out-
putted from the thumbnail generating portion, and
being displayed on the display portion in the form of a
thumbnail on a basis of output information.

5. The projector according to claim 1

all items of image information inputted into the image
input interface terminals being outputted from the
thumbnail generating portion, and a list of all items of
the image information being displayed on the display
portion in the form of thumbnails on a basis of output
information.
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