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The present invention relates to a projector. BACKGROUND ART Datk6/08/2005

projectors have becone popular to enlarge and project the contents of an
on-screen display of an information tgermnal, such as a personal 10

- conputer. The projector nmay establish a network connection with the
information termnal via cable communication or via wireless

comuni cation. A password is generally required for establishment of the
network connection. C pher comDBSGRIBTION adopted to assure security and
prevent illegal 15 connection and interception of data in a projector that
proj ects image data RROJEEEORBROIECTINGRASSWORDI nal connecting with
the projector via wreless conmunication. For exanple, VEP (Wred

Equi val ent Privacy) technique is applied for cipher communication. In the
VEEP- based ci pher comunication, both a data transmtter side and a data

receiver side input 20 a commmcmm§@g?4 dp1gfi® common password is used for
aut henti cati on of the connection and encodi ng and decodi ng of

d tability, the projector
conmguni quié‘ﬁré@h@mg@ﬁtlﬁhzr@ldt%g%ﬁtd9%0& Qg)rgoo portabi /1ty or bﬁttjons on

Is typically not provid A renote control
the projector

BACKGROUND ART
Data projectors have become popular to enlarge and project the contents
of an on-screen display of an information terminal, such as a personal
10 coinputer. The projector may establish a network connection with the
information terminal via cable communication or via wireless
communication. A password is generally required for establishment of the
network connection.
Cipher communication is adopted to assure security and prevent illegal
15 connection and mterceptmn of data in a pI‘OJeCtOI‘ that projects- 1mage data
received from an mformatmn terminal connecting with the projector via
wireless communication. For example, WEP (Wired Equivalent Privacy)
technique is apphied for cipher communication. In the WEP'based‘cipher
communication, both a data transmitter side and a data receiver side input
20 a common password. The common password is used for authentication of
| the connection and for encoding and decoding of communicating data.

For size reduction and good portability, the projector is typically not
provided with a keyboard. A remote control or buttons on the projector

are accordingly used for input of required data into the projector. Input of

25 a password into the projector is accordingly rather time-and



are accordingly used for input of required data into the projector. |nput
of 25 a password into the projector is accordingly rather time-dfd/08/2005
16/ 08/ 2005 2 | abor-consunming. tn order to sinplify a password input
operation, one applicable technique gauses the projector to generate a
password. There is, however, difficulty in accurately notifying the user
of the information termnal of the password. This problemis not
restricted to input of the 5 password for cipher communication but is
conmonllpbpogadsuminge Easerdstr to eguinldyent passwophinput doferatiost aidd shi ng
communi cation between the information termnal and the projector. The

obj ect agfplidablerteskmiquenvemddsothé profuctor to eemenate thpasomyahi e€Nkereof a
projector that is capable of establishing a network connection with an 10
i nf or nék] howieeeR dificultyl & eREUFA Yy SRRERENg GheCaBER B Ghkl ifofabhdion

DI SCLOSURE OF THE INVENTION In order to attain at |east part of the above
and_t hgephhgal bfltﬁé%é&,&‘c&ﬂt.S,THiBe]i)ldelbﬂlVVid“ﬁo@%&ﬁHt‘éd 28 ihpudRil fiRd. 15 A
projector that is capable of establishing network connection with an

| nf 91 MelseR ot @118k %he%bﬁfhﬁgﬂﬁlﬁcﬂ‘? b'dfaﬁeccﬂﬁﬁﬁmtl? Benl Ml $hEisel E -
projector includes:” a password generation nodule that generates a password
to be Eé&‘%ﬁxﬂéﬁ@of% %dsgﬁgiﬁo'rogsga%rﬁgh@ﬂé dh il RN IER &l hide

net wor connecti o

information terminal and the projector.
The object of the present invention is thus to enhance the convenience of
a projector that is capable of establishing a network connection with an

10 information terminal while ensuring secrecy of communicating data.

DISCLOSURE OF THE INVENTION
In order to attain at least part of the a_bove and the other related objects,
the following construction is applied.

15 A projector that is capable of establishing network connection with an
.-information terminal, which supplies image data to be projected, the
projector includes:

a password generation module that generates a password to be
input into said information terminal for establishment of the network

20  connection; and

a password projection module that projects the password.
The network connection of the projector of the present invention and an
information terminal constructs a projector system. In the process of
esfablishing the network connection between the projector and the

25  information terminal, the projector carries out authentication with the



a password projection nodule that projects the password. The network
connection of the projector of the present invention and an i nflosA88i/@005
term nal constructs a projector system In the process of establishing the
net wor k connection between the projecggor and the 25 information term nal,
the projector carries out authentication with the 16/08/ 2005 3 password and
identifies the legitinmate connection. The information termmnal is
generally provided with a keyboard, which facilitates input of the

passwor passworhr zud widdntifies ptind eledtimathe conneeiidwr oThehénforaseivn

I nvention may utilize a randomdigit to 5 generate the password. The
passwor termsinalstgeierhlly provadsatwiah a tlesyboasd, whithdhodithlies keydpafd. This
arrangenent does not require nmanual input of the password at the

proj ect ghie phbeisorl) Raatp e di Weth iRNpeGjeeze of the projector system The
generated password is projected and displayed on a screen or the like. The

user of twge iﬁlfo%df&fi&ntl#e) presBhhahvbatibiUs .%Ld{li’if'ayrhpﬁi%ﬁ{r‘?{i'%ﬁf td he

password and ‘can input t correct password”into the infornmation termnal.
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passupr'§ R 0L SHERER" i Febddnd PR GhrtnmeY dra Pt R RC et
ext erngh anbbt ®3utC WNERL | BRSO PSS ReRESY YhuSOTIMALSAL) N, dat &
convenience of the projector system. The generated password is projected
and displayed on a screen or the like. The user of the information
10  terminal is thus accurately informed of the password and can input the
correct password into the information terminal.
For the security, the password is generally not open to the public. The
projector of the present invention is typically used in a limited space like a
conference room. There is accordingly no fear of leaking the password to

15 general public. This arrangement thus effectively prevents external

illegal connections and ensures secrecy of communicating data.

In accordance with one preferable application of the invention, the

network connection represents a connection via wireless cipher

20 communication, and the password generation module generates the

password used for the wireless cipher communication. The projector

further has a cipher communication module that uses the password for the
wireless cipher communication with the information terminal.

Wireless communication, especially wireless cipher communication may

25 be applied for the network connection. This applic_atioh of the invention



In accordance with one preferable application of the invention, the

networ k connection represents a connection via wreless cipher 2D6/08/2005
comuni cation, and the password generation nodul e generates the password
used for the wireless cipher conmunicgf{ion. The projector further has a

ci pher comuni cation nodul e that uses the password for the wreless cipher
comuni cation with the information termnal. Wrel ess conmuni cati on,
especially wireless ci pher communi cation may 25 be applied for the network

connect igeperdfeisstiapphserbrdnuisell fdieciphe@nédmm ukficlfo300 ea0sdntLkelhe
password used for cipher comuni cation (an encodi ng key and a decodi ng

~ key). Aaﬁqmnae&msﬁgok&)tmm Rentaed *'}asﬁ%ﬁa Hhaf e J¥ea BEHRARAHE thBe

information termnal, or alternatively differen passwords may be used. In
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information terminal is informed of only the encoding key or a password
for establishing the network connection and can thus not decode the

10 fetched data.

In the projector of the above application, it is preferable that the
password generation module updates the password after establishment of
the network connection to generate an updated password, and that the

15 cipher communication module uses the updated password for the Wireléss
cipher communiéétion with the information terminal. |

The updated password may be generated periodically or for each packet
in the case of packet communication. This arrangement further heightens
the secrecy of communicating data.

20 In one preferabler embodiment of the projector of the invention, the
~ password generation module generates a random password at each time of
power supply to the projector. -

In this embodiment, the password is generated at random at each time of
power supply. Since one password is not continually used, this

25 arrangement ensures secrecy of communicating data.



ci pher communi cation with the information term nal. The updated password
may be generated periodically or for each packet in the case ofl pAGR&2005
comuni cation. This arrangenent further hei ghtens the secrecy of

communi cating data. 20 In one preferalgl e enbodi nent of the projector of the
I nvention, the password generation nodul e generates a random password at
each tinme of power supply to the projector. In this enbodi nent, the
password is generated at random at each tine of power supply. Since one
password is not continually used, this 25 arrangenent ensures secrecy of
communi cating data. 16/08/ 2005 5 I n accordance with another preferable

appl i catiln afcordanpe esdth anhostent i prefeididepragipdicholon’ Wit ide HA%sent
generation instruction nodule that is operated by a user to give an

| nst r ucidvemiic, heNPFoiédtde fhhitheRasi\Rifdnea it iRAEAWRIch ARIRIEThaDjé0dul e
. generates the password in response to the instruction. In this

appl i cagpdted By RASRNRT € isSvdeneiatadictidn ?@%{é@gﬁﬁngpﬁ?%ﬂ%g. a user

of the projector. Nanmely the password Is gener acc t he
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still another prefe e applicatio e 1 nv I on, I‘OJECOOI‘ _
furt herth'&aﬁ]fs@ré&? '_f I cation nodule that is operated by a user to specify a
projection tormof the password.

In this application, the password is generated in response to intention of
a user of the projector. Namely the password is generated according to

10 the requirement to ensure secrecy of communicating data.

In accordance with still another preferable application of the invention,
the projector further has a specification module that is operated by a user
to specify a projection form of the password.

15 The projection form includes the projected and displayed position of the
péssword on the screen and the character size. The projection form may
be arbitrarily specified according to the area of the conference room where
the projector is installed, the size of the screen, and the setting conditions.

In the prbjector of the present invention, it is preferable that the

20 password projection module stops projection of the password when the
network connection is established. | )

In this arrangement, establishment of communication is confirmed by
projection or non-projection of the password. The projection of the

password may be ceased after elapse of a preset time period as well as at

25 the time of establishment of the network connection. This restricts the



15 The projection formincludes the projected and di spl ayed position of the
password on the screen and the character size. The projection fdréy 08y 2be5
arbitrarily specified according to the area of the conference room where
the projector is installed, the size ¢f the screen, and the setting
conditions. In the projector of the present invention, it is preferable
that the 20 password projection nodule stops projection of the password
when the network connection is established. In this arrangenent,

est abl i plhajeetionf thoemefhitkatpanwordcantd thad hyightews ablel 88ci¥cy of the
non-projection of the password. The projection of the password may be
ceased phkéwogd.apse of a preset time period as well as at 25 the tinme of
est abl i shnment of the network connection. This restricts the 16/08/2005 6
projection time of the password and thus heightens the secrecy of the
password. The technique of the present invention is not restricted to
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ri above may be adopted i the r ective applications,
desc Ibi%?:lut?e a corzputer program for actua 1SzF1)ng the plporj)ectlon method, a

recording medium in which the computer program is recorded, and a data
signal that includes the computer program and is embodied in a carrier

10 wave. The variety of additional arrangements described above may be
adopted in the respective applications.

The computer program may be a whole program for driving the projector
or a partial program for exerting the functions of the present invention.
Typical examples of the recording medium include flexible disks, CD-ROMs,

15 ~magneto-optic discs, IC cards, ROM cartridges, punched cards, prints with
barcodes or other codes printed thereon, internal storage devices
(memories like a RAM and a ROM) and external storage devices of the

computer, and a variety of other computer readable media.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 schematically illustrates the construction of a projector
system including a projector in a fist embodiment of the present invention;
Fig. 2 is a flowchart showing a process of establishing a network
connection between the projector and a personal computer PC; and

25 Fig. 3 is a flowchart showing a process of establishing a network



The conputer program nmay be a whole programfor driving the projector or a
partial programfor exerting the functions of the present inventi®n08/2005
Typi cal exanples of the recording nmediuminclude flexible disks, CD ROV,
15 magnet o-optic discs, |IC cards, cartridges, punched cards, prints

wi th barcodes or other codes printed thereon, internal storage devices
(menories |like a RAM and a ROV and external storage devices of the
conputer, and a variety of other conputer readable nedia. 20 BRI EF

DESCRI Pdd e cPhonT bt ilRAV NGB r fjegtorla 5 hBoRfer Se dlycorhp uedr BUSH 4 Becond
construction of a projector systemincluding a projector in a fist
enbodi ngRbodimene oPtRS PREsdiVRVen?bn. FI 9. 2 is a flowhart showi ng a
process of establishing a network connection between the projector and a
personal conputer PC, and 25 Fig. 3 is a flowhart showi ng a process of
establishing a network 16/08/2005 7 connection between the projector and

Lhe personal” <omYbRIpATON o ST RESEIRRET B BDTgERLESer [ nventt on
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Connectioril C. ,Secpnd. Enbodi ment . .
preferred embodiments in the following sequence:

A. Construction of Projector System
B. Network Connection
C. Second Embodiment

10 D. Modifications

A. Construction of Projector System
Fig. 1 schematically illustrates the construction of a projector

system including a projector 10 in a fist embodiment of the present

15 invéntion. The projector system of the embodiment includes the projector
10 and a personal computer PC, which establish a network connection via
wireless communication. A plurality of personal computers may be
connected to the projector 10 in this projector system. Another
information terminal may replace the personal computer PC. The

20 - projector system is utilized in a limited space, such as a conference room or
an auditorium,

The projector 10 i1s a data projector that projects data received from the

ﬁersonal computer PC on a screen SC. The projector 10 and the pefsonal
computer PC make cipher communication. In the arrangement of this

25 embodiment, an identical password is set in both the projector 10 and the



10 D. Modifications A Construction of Projector SystemFig. 1
schematically illustrates the construction of a projector systérﬁIOSI/lBﬂ(mS
a projector 10 in a fist embodiment of the present 15 invention. The
projector systemof the enbodiment ingludes the projector 10 and a
personal conputer PC, which establish a network connection via wreless
comuni cation. A plurality of personal conputers nay be connected to the
projector 10 in this projector system Another information termnal may

repl acepdrzenpbrevanphteso Pt eThECpakb®o2d 1 Qlstat fir SXEhEAticstivhi bfzed In a
limted space, such as a conference roomor an auditorium The projector

10 is andfdkiddiRetdn, bh@bdﬁfgma%%&e&ﬂ&ﬁgrece' ved fromthe personal
conputer PC on a screen SC. Theé proj ector 10 and the personal conputer PC

make ci phgge gﬁﬁ}@é@bfaﬁd QHclddést Qﬁpéﬁéﬁpﬁ”&gﬁgﬁi O?f an%‘%?ﬁ‘?r@“g‘%gﬁg’td‘bsan

i denti cal rd is set 1 n bot
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module 34 to store setting information for a network connection, such as a
protocol and an address.
The password generation module 20 generates a password, which is
10 commonly used in the cipher communication module 50 of the projector 10
and a cipher communication unit 100 of the personal computer PC, in
response to an ON operation of the power switch 12. The technique of this
embodiment uses a random digit for generation of the password. The
password is accordingly generated at random at every time of power supply
15 to the projector 10. The password generation module 20 is connected to
the password generation instruction module 22 and may generate the
password in response to a user's instruction. The password generation
mstruction module 22 gives an instrﬁction of generating the password to
the password generation module 20 in response to the user's operation.
20 This arrangement effectively prevents. illegal connection to the network
and interception of communication data.
The display control module 30 makes the data input from the personal
computer PC via the cipher communication module 50 subjected to a

diversity of image processing and generates an image, which is to be

25  projected by the projection module 40. As illustrated, the password



nodule 34 to store setting information for a network connection, such as a
protocol and an address. The password generati on nodul e 20 generlei £88a 2005
password, which is 10 conmmonly used in the cipher conmuni cation nodul e 50
of the projector 10 and a cipher co nication unit 100 of the personal
conputer PC, in response to an ON opération of the power switch 12. The
t echni que of this enbodi nent uses a randomdigit for generation of the
password. The password is accordingly generated at random at every tinme of

pover sponatdd by tie PpYEREHA déherhBRPamDANIE 2ONGNAL | g MGk Se 20 is
connected to the password generation instruction nodule 22 and may

gener at fifb AR atRASEIOIHD h&wwm&&ﬁwé%@tgyugﬁjggdg& tﬁ@%c?@é?mr d

generation instruction nodule 22 gives generating the

oper ot o, _2brery RPIAYRpRRRENGh, ADAE 0T R e ERI IS NI on 1o

operation. 20 Thi enent effectively preven !
t he netywor |.f1 esgept i .of comuni cati.on ta.  The di.spla ontro
nodul e tﬁ%lkgggflhieg da‘?ap‘it) n%lﬁ 19:?5;}16 e cb@r stg‘ﬁal 13@8?&)&)(0@} 1 gfaﬁiehe

ci pher communi,cat i.pn nodul 0 jected to a diversit f image |

prg es HaT5"9hd Ogtéﬁgf’ aﬁcﬁgelbsqgﬁﬁaé?ﬂem%acrﬁci"s" figega Iﬁpﬁpé? EEtti;-'ﬁ ‘giprtshe
proj ection dul,e 40. As ill.ustrated he passyword 16/ 08/ 2005 9 generated
by the °€§§§€%Pdf‘§eﬁ%§%ﬂ%° pEorsgted RaghEOESt ting i nformation for the

net wor k nnect.i on na | so be projected on the screen
‘i‘%e projection myogule 40 mcrz)ludles a light source and a projection optical

system (not shown) and projects the image generated by the display conirol
module 30 and the password on the screen SC.

10 The cipher communication module 50 utilizes the password generated by
the password generation module 20 for authentication of a network
connection. The cipher communication module 50 also decodes encoded
data sent from the personal computer PC and supplies the decoded data to
the display control module 30.

15 The personal computer PC includes a cipher communication unit 100, an .
application software program 110, and an input unit 120. The user of the
personal computer PC inputs the password projected on the screen SC and
setting information for the network connection through operations of a
keyboard and a mouse (not shown). The cipher communication unit 100

20 .utilizes the input password to establish the network connection with the
projector 10, encodes image data of the application software program 110
with the password, and transmits the encoded image_ data to the projector

10.

25 B. Network Connection



SC. The display specification nodule 32 is connected to the display

control nodule 30 to arbitrarily specify the display position ofl§he832005
password on the screen SC and the character size in response to the user's
operation, for easy view of the projegjed password. The projection nodule
40 includes a light source and a projection optical system (not shown) and
projects the-inmage generated by the display control nodule 30 and the
password on the screen SC. 10 The ci pher comruni cation nodule 50 utilizes

the password Baner b #dlowcharfShpasavel fra@Rs bbbl HE® ROt 6Fk
aut hentication of a network connection. The ci pher commrunication nodul e 50

al so degafitsct R BéSfeetl Bhe pREfRtidy PNahICtIRE SQR4] CORDLEE PRE a"l‘ﬁelsupp' les

t he decoded data to the display control nodul e 30. e persona

conput el fPRWShIWES Srsd gﬁﬁﬁ'c%%g%%%'n@ﬂi%grbﬁ% Eorlﬂp’wgﬁetaﬁgméﬁgﬁygg&

sof tware program 110, an _ e useér :
cOMU Qo CHARY kSIS AISIVBESA) B S0 MR BEpRRREF RSN SeLiino,
G N R AT TR W
passwonl, FaHAnS AR FRTIEE THRIE (LEtcts PioglY BAPRRHiaR DhevpPaPesITIich, 25 B
Net wor klZ%r_ll'q)eyg Eiilooq)e%'géi?)%/o Ot%?e password generation instruction module 22.
The projector 10 projects and displays the generated password on the
screen SC (step S110). The setting information for the network connection
16 may be projected together with the password. The user of the persbnal
computer PC inputs the password projected on the screen SC through an
operation of the keyboard (step S120). In ordér to establish
communication with the projector 10, the user requires authentication of
the network connection with the input password (step S130). The
15 projector 10 authenticates the input password in response to a requirement
of authentication from the personal computer PC. When connection is
established with the personal computer PC (step S140), the projector 10
stops the projection and display of the password on the screen SC (step
S150). Establishment of communication is confirmed by the ceased
20 projection of the password. Projection of the password may be ceased
after a predetermined time has passed since start of the projection. This
arrangement heightens the secrecy of the password. Establishment of the
network connection allows cipher communication between the projector 10
and the -p.ersonal cémputer PC.

25 In the projector 10 of the first embodiment, the password generation



10 Fig. 2 is a flowhart show ng a process of establishing a network
connection between the projector 10 and the personal conputer PQ.6/M8/2043%
fl ow shows a series of processing at the projector 10, whereas the right

fl ow shows a series of processing at e personal conputer PC. The 5
projector 10 generates a password (step 5100). The password is generated

I n response to power supply (that is, an ON operation of the power sw tch
12) or by an operation of the password generation instruction nodul e 22.

The proprehle 20 peapeoies anGdiswirdys The ameer af ethdasipé@ronot he
screen SC (step 5110). The setting information for the network connection

10 may heedrapiAgtas 1Re8kdEto ‘i‘h;jf;ﬁt the pRASHVPA Sntol e g?@fecﬂ;r %b.e ﬁ%ﬁéona'

conputer PC inputs the password projeCted on the-screen SC through an

o eh e alt paticns (e harlehlondd o1 BRE DRIERGT SV e Tk
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et o1 1TRan 8 eRmBRE QG O Bsnfiy cTPmp o PLEIREFVORL B SRRYE 10

st ops t.rég?%oj ectiori and dj s gy of the password on the screen SC (step.

5150) . ! £ PSR GFORY cation is confirmed by the ceased 20

pr oj ecti%n of. the passmgrd. Projection of _the Password may be ceased after
a predet &19%; thegseGuitiyh sk passwore Weeenarally Bet pRen fioothe public. Tikhe
arrangenent hei 8htens the secrecy of the password. Establishment of the

. projector 10 of the embodiment 1s used in a limited space like a conference

room. There is accordingly no fear of leaking the password to general

10 public. The arrangement of the embodiment thus effectively prevents
external 1llegal connections and ensures secrecy of communicating data.

In the arrangement of this embodiment, a common password is used in

both the projector 10 and the personal computer PC. Another nearby

information terminal can receive data from the personal computer PC after

15 establishing a similar network connection with the personal computer PC.

C. Second Embodiment

Fig. 3 is a flowchart showing a process of establishing a network
connection between the projector 10 and the personal computer PCin a

20 second embodiment of the present invention. The processing of steps

S100 through S150 is identical with that of the first embodiment, and the
construction of the projector system is also identical with that of the first
embodiment. In the arrangement of the second embodiment, after
establishment of communication between the projector 10 and the personal

25  computer PC, the projector 10 newly generates a password (step S160).



net wor k connection all ows cipher conmunication between the projector 10

and the personal conputer PC. 25 In the projector 10 of the first6/08/2005
enbodi ment, the password generation 16/08/ 2005 11 nodul e 20 generates a
password. The user of the projector 1 is accordingly not required to

I nput the password into the projector 10. This arrangenent enhances the
conveni ence of the projector system The generated password is projected
on the screen SC, so that the user of the 5 personal conputer PCis

accur at Geyeratfion o€ thenewhpapawsrdmihy be leactuipd automhatichHy pdtesonal conput er
PC. For the security, the password is generally not open to the public. The
pr oj ect gdtabBisBinde fesheciuiaoitibs otdadesponsd tothedsepacperationafconf erence
room There is accordingly no fear of |eaking the password to general 10
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external illegal connections and ensures secrecy of comunicating data. In
the ar rﬂé‘@ﬁ%ﬁﬁg%e&ﬂsﬁaﬁﬁ%ﬂﬁﬂ%@%eﬁ QPR R8F 104 S 'tEe';')%?Qoﬂd-] both the
proj ector 10 and the personal conputer PC. Another nearby” 1 nformation
tergn I [ g( 3 f .
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'n a computer PC receives the transmitted password and updates the password | '
(step S170). Generation of the new password and updating may be carried
out periodically or for each transmitted packet. The projector 10 and the
10 personal computer PC make cipher communication with the updated
password. |
The technique of the second embodiment does not project the newly
generated password on the screen SC. This arrangement prevents any

third person from being informed of the updated password, thus ensuring

15 high secrecy of communicating data.

D. Modifications :
The above embodiments .and their modifications are to be considered in
all aspects as illustrative and not restrictive. There may be many
20 modifications, changes, and alterations without departing from the scope
or spirit of the main characteristics of the present invention. Several

applicable examples are discussed by the foregoing description.

D1. Modified Example 1 :

25 The above embodiment uses a common password for both coding and



20 second enbodi nent of the present invention. The processing of steps S100
t hrough S150 is identical with that of the first enmbodi nent, and&h@8/2005
construction of the projector systemis also identical with that of the
first enbodinment. In the arrangenentypf the second enbodi nent, after
establ i shment of comruni cation between the projector 10 and the personal 25
conputer PC, the projector 10 newly generates a password (step S160).

16/ 08/ 2005 12 Ceneration of the new password may be executed automatically
after estalihpfdatt 10f ciphereoimeatn@aton. i NDiffsponyassworie mwer ' s
operation of the password generation instruction nodule 22. Since the

comuni ghbi@dativélgsheukeddyr bedingasidbhbodiet GRANRE TebpectpFlyecl®ithd0 and
t he personal 5 conputer PC, the newy generated password is not projected

on the Fa‘%f&eéhses%@gﬁasisﬁmfrﬂ%‘%%@}ééiﬁﬂ hedhe209rtRBProfREprier PC. The
personal conpufer PC receives the transmtted password and updates the
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carrie out periodi cal or ea e projector
andth L P K Loh L i 4 updat ed
pasnore eRal PR 60 TR AR AR BaSLRUE EHRGhaRly B  hecOalale, | R TH,
gener atied password on the screep,SC. Thi s .arrangenept prevents an third
er son Ko AREEiEBe BRaietier 10°F Lo s b RRaR O pelle MR R oRie 15 1 gn
secr ec3i( of. comuni gat i dat a. . .

ey is projected on the screen SC. The user inputs the projected password

into the personal computer PC.
This arrangement informs only the projector 10 of the password for
10 decoding the data encoded by the personal computer PC, thus effectively

preventing interception of data by any other device.

D2. Modified Example 2 :
The above embodiment regards wireless cipher communication between
15 the projector 10 and the personal computer PC. The technique of the

present invention is also applicable for cable communication.

D3. Modified Example 3 :
The above embodiment regards the image display system including the
2Q projector (projector system). The technique of the present invention is
| also applicable to other image display systems where an image display

device and an information terminal establish a network connection.

INDUSTRIAL APPLICABILITY

25 The  present  invention may- be .applied to  reduce



D. Modifications : The above enbodi nents and their nodifications are to be
considered in all aspects as illustrative and not restrictive. 1hé08 /@05
be many 20 nodifications, changes, and alterations w thout departing from
the scope or spirit of the main charagjeristics of the present invention.
Several applicable exanples are discussed by the foregoing description.

D1. Modified Exanple 1 : 25 The above enbodi nent uses a comon password for
bot h codi ng and 16/ 08/ 2005 13 encodi ng of data in cipher comuni cation.

Di f f er etim@assinbubds-dagun tieh féd teh¥tWerkseAnbetios iM% prsieetyrodi ng of
data, respectively. In the latter case, the password generation nodul e 20
of the projector 10 generates a password corresponding to an encodi ng key
used in the 5 personal conputer PC and another password corresponding to a
decoding Kkey used in the projector 10. The password corresponding to the
encoding Kkey is projected on the screen SC. The user inputs the projected
password into the personal conmputer PC. This arrangenent infornms only the
projector 10 of the password for 10 decoding the data encoded by the
personal conputer PC, thus effectively preventing interception of data by
any other device. D2. Mdified Exanple 2 : The above enbodi nent regards

W rel ess ci pher conmuni cation between



15 the projector 10 and the personal computer PC. The techni que of the
present invention is also applicable for cable conmmunication. D3.6A88/2005

Exanple 3 : The above enbodi nent regards the inage display system i ncl uding
the 20 projector (projector systen).qgfhe technique of the present

invention is also applicable to other inmage display systens where an i nmage
di splay device and an information termnal establish a network connection.
| NDUSTRI AL APPLI CABI LI TY 25 The present invention nay be applied to reduce

16/ 08/ 2WHATJIS OTABMED E®or - consunption for the network connection froma
projector. 16/08/2005 15 WHAT IS CLAIMED I'S: 1. A projector that is capable
of establishing network connection wth an information term nal, which

supplies inmage data to be projected, 5 said projector conprising: a

o, ST A g BIEG ST LIRS A 1 20
passworg; g Qﬁ?ﬁfdrﬁ{hﬂ&g b fmb At uﬂ{igiles(ifp%ﬁe@%nggges W2t vo B2 projected,
5 said projector comprising:

a password generation module that generates a password to be
input into said information terminal for establishment of the network
connection; and

a password projection module that projects the password.

10

2. A projector in accordance with claim 1, wherein the network
connection represents a connection via wireless cipher communication, and

sald password generation module generates the password used for
the wireless cipher communication,

15 said projector further comprising:

a cipher communication module that uses the password for the

wireless cipher communication with said information terminal.

3. A projector in accordance with claim 2, wherein said password
20 generation modulerupdates the password after establishment of fhe
ﬁetwork connection to generate an updated password, and
said cipher communication module uses the updated password for

the wireless cipher communication with said information terminal,

25 4. A projector in accordance with claim 1, wherein said password



2. A projector in accordance with claim1, wherein the network connection
represents a connection via wrel ess ci pher conmunication, and sk$408/2005
password generation nodul e generates the password used for the wreless

ci pher communi cation, 15 said projectgg further conprising: a cipher

communi cation nodul e that uses the password for the wreless cipher
comuni cation with said information termnal. 3. A projector in accordance
with claim?2, wherein said password 20 generation nodul e updates the
passwor genttanoe siabile gumerhtef atrhadoat pasdweanacencRiihe dymwyat € an
updat ed password, and said ci pher comruni cation nodul e uses the updated

passwor gupply td lggejdvlinrggéﬁaﬁ_ ci pher comrunication with said information
terminal. 25 4. A projector in accordance with claim1, wherein said

password 16/08/ 2005 16 generation nodul e generates a random password at
each time of power supply to said projector. 5. A projector in accordance

wth claim 1 5 SRipdoRld:f QbcdiibhlE tyith IR, ShilfpricdfCAthOL

instruction nodufe that 1Ts operated By a user’to gfve' ~an Tnstruction for

genegys atéd}gp%ggnﬁassmr d, wherein said password generation nodul e generates
[

t he ‘passwo response to the instruction.

a generation instruction module that is operated by a user to give
an instruction for generating the password,

wherein said password generation module generates thé password
in response to the instruction.

10

6. A projector in accordance with claim 1, said projector further
comprising:

a specification module that is operated by a user to specify a

‘projection form of the password.

15
7. A projector in accordance with claim 1, wherein said password
projection module stops projection of the password when the network
connection is established.
20 8. A method of projecting an image with a projector, said projector

being capable of establishing network connection with an information
terminal that supplies image data to be projected, said method comprising
the steps of:

(a) generating a password to be input into said information

25 terminal for establishment of the network connection; and



10 6. A projector in accordance with claim1, said projector further
conprising: a specification nodule that is operated by a user td&p88i/f30a5
projection formof the password. 15 7. A projector in accordance with claim
1, wherein said password projection qpdul e stops projection of the
password when the network connection is established. 20 8. A nethod of
projecting an image with a projector, said projector being capable of
establishing network connection with an information ‘term nal that supplies
i mge data tollieipjeiteng tble paaswondt hod conprising the steps of= (a)
generating a password to be input into said information 25 termnal for
establ i shnent of the network connection; and 16/ 08/ 2005 17 (b) projecting
the password. 9. A conputer readable recording nmediumin which a conputer

program used $.0A cOfipiited roafsblectelcording meavaMeth wiatl abécthpaier being 5
capabl e of establishing network connection with an information term nal

that suppidr@sn ueBIFor Ak ihe DFrdib Qo Gl $decorRRIdd sARIBYLRLLY P&n@M causing a
conputer to attain the function$ of.
5 capable of establishing network connection with an information terminal
that supplies image data to be projected, said computer program causing a
computer to attain the functions of:
generating a password to be input into said information terminal

for establishment of the network connection; and

10 projecting the password.



generating a password to be input into said information termnal for
establ i shment of the network connection; and 10 projecting the gasé08r/R005
ABSTRACT OF THE DI SCLOSURE A projector systemof the present invention
includes a projector 10 and a persongd conputer PC as an information

term nal, which communicate with each other via a network connection. The
projector 10 generates a password required for establishnment of the

network connection and projects the password on a screen SC. A user of the
personal conputer PC iABﬁ’ERAG&‘ QHSEHE DISCL.@SUREoON the screen SC. The

password is used for authentication of the network connection between the
projector 10 and the personal conputer PC and ci pher conmunication
t her ebet ween. This arrangenent of the present invention enhances the

conveni ence OA prbfecht0bpsted of f1dd prSsciPiaRleftRn Aladdd & Progectopgowor K

connection with. the information termnal, while ensuring secrecy of

conmuni £d aNskd8hal computer PC as an information terminal, which

5 communicate with each other via a network connection. The projector 10
generates a password required for establishment of the network connection
and projects the password on a screen SC. A user of the.personal
computer PC inputs the passv&ord projected on the screen SC. The
password is used for authentication of the network connection between the
10 projector 10 and the personal computer PC and cipher communication

therebetween. This arrangement of the present in{fention enhances the
convenience of the projector that is capable of establishing a network
connection with the information terminal, while ensuring secrecy of

communicating data.
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