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FIELD 5 The present invention relates to a proj ector BACKGRQJND ART Dat a
pr oj ectors have becone popul ar to enlarge and proje

on- screen d| sp nfornation termnal, such as a per so Eﬂ"’ﬂmmwm,m”m,m
conput er . W@&\\ y establish Ta networ k connection w t

i nformati on via cabl e communi cation or via wreless comumsigsati on.
A password is geme®dF|y required for establishnent of the network

connection. Ci pher conmmunicati Ot s aﬁ to assure security and prevent
i-1l egal 15 connection and intercCeptro ata in a projector that projects

i mage data received f 1 ting with the
projector via wirel egéﬁ@mtbgg%hﬁ&#&@f&g%%g(wred Equi val ent
Privacy) technique is applied for cipher comunication. In the WEP-based

ci pher communi cation, both a data transmitter side and a data receiver side
i nput 20 a conmon password The common password is used for authentication
of the connection and for enca‘d@% ﬁe@(ﬂjﬁd g of conmuni cati ng data. For
size reduction and good portability, the projector is typically not

provi ded Tihe praseatyiventiomrelaies 0 @aprajettosr 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 tine-and 2

| abor-consuming. In order to sinplify a password input operation, one

appl i cabl e techni que causes t BAQKGROIUINDtARJenerate a password. There is,
however, difficulty in accurately notifying the user of the information

term nal Dhtd peofersssohdve Decomper pop €ldiri to ewlargesind piréj@ct ahe outends t he 5
password for cipher conmmunication but is commonly found in the case of

requi r egerin ®h-scReaswipla %%f ast abforstd tién cteFminatakheR RetagRBsé gl
information term nal and the projector. The object of the present invention

i's d‘USc&ﬁp%@@ﬁnci‘hbhEr&g@Bﬁ’&nhﬂ'ﬁees%bﬁerQJ R6iw6rit NnlestioaPaltie Qe
establishing a networ onnection with an 10 information term nal while

ensur i o eA1aAfh O (TN Cotd NGalll 2. cPhARLEEHRENCF FHEVIAVENELY 1

order to attain at [east part of the above and the other related objects,

the fol |ow,gnftRBRM UCA 'p%@s{rv%r&ri@ Ig'e‘flgrally required for establishment of the

network connection.
Cipher communication is adopted to assure security and prevent illegal
15 connection and interception of data in a projector that projects image data
received from an information terminal connecting with the projector via
wireless communication. For example, WEP (Wired Equivalent Privacy)
technique is applied 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



15 A.projector that is capable of establishing network connection with an
infdrmation termnal, which supplies inage data to be projected, the

proj ector includes: a password generation nodul e that generates a password
to be input into said information terginal for establishnment of the network
20 connection and a password projecti 6n nodul e that projects the password.
The network connection of the projector of the present invention and an
information term nal constructs a projector system In the process of

o o IRBLREOhBSREE O BANICEh | At ety BablGoPd i ObpBlidhCoRE |

i-nf ormat’i on ‘ter m na proj ector c out authentication w 3

password and,i,dentifies the |egitimte c ection.,.T i ti erm nal
e gendinutiralf Gothaialy ASseRas omIcetfn Unepiibe A RAsSRBRT dHtrke
password, ,conpared.mi th the projector. The projector of the present

P Pvent Hon BORERGE: fidicults: SRHRGY Potisy i herserdl phe SnErEstne
password is ippyt at the informgation term.nal including the keybgard. This
ar r angeifERINg @g t'rli’@tp?‘%ﬁq‘ﬁ?’fie nﬁﬁlﬁaprpmﬁ’&? 1§fn9t’n§e§f§é"§ﬁgrw mry 896;‘& ector,
t hus enhanci ng the conveni ence of the projector system The generated

pas SworkRsssvgrdoforceipheanepramypmiggtignobut 18 coaumosty doend;pethegaseadr of
the information 10 termnal is thus accurately informed of the password and
can i npequirement rafca passwerd fontestablishing commymieation nbgtweesy thie
security, the password is generally not open to the public. The projector
of the imfexseationnterntinah ansl thgppraktiorused in a linmted space like a
conference room There is accordingly no fear of |eaking the password to 15
gener al [Ihd bbjecThif tharpmsgaténventian isfthewst tiovehyapecevhatconesnemealofi | | egal
connections and ensures secrecy of comrunicating data. In accordance with
one pred grafdctoniblait ciat épalde dhestablislingna hdtevordd vonkectdmmerithoan
represents a connection via wireless cipher 20 comruni cation, and the

pagewor ghfgpnatdn RFmRAl hileRakarafy téaeppof WBhtnusechting dalbg. Wi rel ess
ci pher comuni cation. The projector further has a cipher comunication

nmodul e that uses the password for the wirel ess ci pher conmunication with
the information termnal. Wreless comuni cation, especially wreless

ci pher communi cati on mMpyRY.OeERR OFITHE INVENetr kK connection. This
4

application of the invention
In order to attain at least part of the above 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
establishing the network connection between the projector and the

25 information terminal, the projector carries out authentication with the



generates-the password used for cipher conmmunication (an encoding key and a
decodi ng key). A common password may be used in both of the projector and
the information terminal, or alternatively different passwords nay be used.
In the former case, another informatiqn termnal 5 located in the vicinity
of the projector or the information te&rm nal that supplies data may al so be
i nvol ved in the network connection by required settings including the
password to fetch data. In the |atter case, another information termnal is

i nforne \/ e; &NGOHLLY Y19k + S . esﬁﬁ.%li- J :
net wor kg%%gnv?\ec i%é\@ah caﬁb%]hagnggﬁ&%%e%pﬁé%fggpétche dlzltqgﬂgﬁrﬁlla he
proj ect f th 0 N 300:. 1 1 4 ref.er . J d
Gener at PRI SURIREEBE RS IR b SPvRRasoabicR fnidhied of BRI Lor
connectj,on to %gigr ate an #ﬁ,da%gﬂ E}asswgr d, and that the 15 ci pher
comuni &4t P8RS | OTHRALEG W QPEPELYSword for the wirel ess ci pher
conmuni catjon wi.th the,information. termnal. The updated sswqrd, may be
gener at eg}b%rﬁ)%??:té’lrl 9/f 6£efB¥eS@§éh1nd’§a$€{n ilﬁaYhEt‘E’&@eao}’a’E‘g%rR\gﬁlglt to
communi cation. This arrangenent further heightens the secrecy of |
comuni 8eReIRfedaha. PAESWATGne pher dassvordnpedimrt af thee ipdermation of the
i nvention, the password generation nodul e generates a random password at
each ti termamalowreludipg| the keayboapdoj eEhisy arrangemensnioes neeft reguire
password is generated at random at each tinme of power supply. Since one
passwor thamualotinpuht phutlid ypassehrd: hits the @roiecgenethuensnhescsurridey of
communi cati ng dat a. 5 In accordance with another preferable application
of the pomsamencewéthegrojédter pysiemt oTHeugeheratedsp assyeorel &t projected
instruction nodule that is operated by a user to give an instruction for
gener at and displpgedwonda Ecrbled passhorlikgenelké | asemadutlee geifermateimnt he
password in response to the instruction. In this application, the password
i s genetatRthdlnis EBRONRRULtdlNt@T6+108d0df 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 application of the invention



a user of -the projector. Nanely the password is generated according to 10
the requirenment to ensure secrecy of communicating data. In accordance with
still another preferable application of the invention, the projector
further has a specification nodule that is operated by a user to specify a
projection formof the password. 15 THe projection formincludes the

proj ected and displayed position of the password on the screen and the
character size. The projection forn1nay be arbitrarily specified according

to the gerér Sraibs RS 2 fﬁﬁ‘d{;%eﬁoﬂﬂ‘ el %Jlﬁnﬁh?i'c%%oﬁir (4P e.'rﬂ:ﬁ%i réo the

si ze of SCr een, setting Ions pr oj ec t he

pr esent ven efera hat h SSY0 oj.ect i.qn_nodul e
ot ops pralelridsnd i, DL BPERGRRAGb L gy RBE SR 1 GRotRE b Yhe
established., I n this ra ment, establishment of. co ation is

cont tr rREPIBGr ofBiy 1B ORTAERASIUT ecerBIEh ife PUESRBITeNThETRe st i on
of the password may be ce seg r{%‘ﬁf el apse of a 1tl)res tinmg period as well
as at 2BApHECY Sn’é‘aé(f QU888 | SRAEStIosMaT 255 ARSGFRET HRI0ETA 0N teFmina

restricts the projection time of the password and thus hej ghtens t he
secrecyl %‘ﬁt%énpab%mmltyrwé the mptﬁfé%fort hee pnéexanatippy tepmigiali thafot
restricted to applications of 5 the projector discussed above, but may be
act ual i yerpiags dagnvapgialgodre nvalvedipl theanebwork fconnestiopl ey I'QQHFI@jdeCtI on
nmet hod. QG her applications also include a conputer program for actualizing
the propaetdingmindutiong the messmdirdgtonfedchrdata. wincthe battevepse eanpthgyr am i s
recorded, and a data signal that includes the conputer programand is
enbodi ethformativar tewmindl e ieforiieal vérondy ythef eacatinigokey @r a gpaypesweortds
descri bed above nay be adopted in the respective applications.

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 wireless
cipher communication 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 preferable 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.



The conputer program nmay be a whole programfor driving the projector or a
partial programfor exerting the functions of the present invention.

Typi cal exanples of the recording nmediuminclude flexible disks, CD ROV,
15 magneto-optic discs, IC cards, ROM_cartridges, punched cards, prints

wi th barcodes or other codes printed 15hereon, i nternal 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 PTI ON OF THE DRAWNGS Fig. 1 schematically illustrates the
construction of a projector systemincluding a projector in a fist

enbodi ne of .th resent, i nveniion Fig. is.a ftlquwchar oW a process
of oat apl e HaREE o Skn ReSEheConkiBraBlel SRR DE TRE RS Er OC
conputer_ PC, .and,25 Fi.g. 3 is .a flowhart show ng a pr.ocess.of gstablishing
o hot woPK Tt iR E B RERs PRE Bor Bttt HkirRHOpaPeala BRtmBut or P
in a second eggdi ment of the present inventjon. DESCRI PTION OF THE
PREFERREPSIAVBEDPXENTLSSY &0 VADARBSIBHTUEHOR 10y gemetateng e RASFHOEM i on
are described bel ow as preferred enbodi nents in the fol] owi ng sequence: A
Cong r udbpopasTWdjgeaesptiopsmodule genarstes thAnRRSSWrdC1n KESHRASEMS0di nent
10 D. Modifications A Construction of Projector SystemFig. 1

schemat th@alnstroptigst rat es the construction of a projector systemincluding
a projector 10 in a fist enbodi ment of the present

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
password 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 projector 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 invention. The projector system of the enbodi nent includes the projector
10 and a personal conputer PC, which establish a network connection via

wi rel ess comrmuni cation. A plurality of personal conputers may be connected
to the projector 10 in this projector ,system Another information term nal
may replace the personal conputer PC. 6The 20 projector systemis utilized
inalimted space, such as a conference roomor an auditorium The
projector 10 is a data projector that projects data received fromthe
person : ey 3C.. N 1 I
Comput b BRPh Ctint A e SRSl anll PR PhEHREnS Ao T PE 07
enbodinﬁntSwggaidentical password is set in both the projector 10 and the

8 perso aF conputer PC. This password is used for authentication of a

net wor k connection, encoding, and decodi ng. The projector 10 includes a
power switch 12, a password generation nodul e 20, a password generation
instructi nmodul e 22, di spl ay .control 5 nodul e 30, ,a display.

speci fi caffeferbmue abthe,DERET RV REKR BOUTEStaIRIed toanIIcAEARfAf cat i on
nodul e 50. The Projector 10_al so has a storage_nodule 34 to store setting

i nf o mathoRreiseter Aiscuesed abarecknbma bemcigalized byor divestatiaal atetess.
The password generation nodul e 20 generates a password, which is 10

comonl gppleatipast fer exgmplec gmpraieciidrom - Qtheyf appdicgtisinscadso 10 and
a ci pher communication unit 100 of the personal conputer PC, in response to
an ON operlutlieon eobmphdepoprogrsumt fir B2tugheing dhei quejesttiarhi methbddiarent
uses a randomdigit for generation of the password. The password is

accor di nefdordipeg enediedn dn whndothatcoaviputert prograin powecosiguplandla data he
projector 10. The password generation nodule 20 is connected to the

passwor siggedetlaiti drcludss rthet eanpooeltipeogamndndeis garteidiéd inha @agseword in
response to a user's instruction. The password generation instruction

modil e #dvel VeBha@vdridty’ U td datitohal eaeadigenteitie dpacshed cabovel hgapdsswor d
generation nodule 20 in response to the user's operation. 20 This

arr angegapptRt fieehé vespyeivY 8ppHcatibggal connection to the network and
i nterception of comuni cation data. The display control nodule 30 nmakes the

data i NpUPHE IRMPER rAfoRPRR nERBYLW T Yraghdld firRISYi O HAIHr6RIEON

nodul e 50 subjected to a diversity of image processing and generates an

I mage, YhiLhahfial hRGram BELKEFGHPIhd PEnbliBhe Wt Qb ?53@&'&& Hvertion.

illustrated, the passwor 9 generated by the passwo generation nodul e

d
20 and ggﬁi&‘itefﬁ:'g Y Ie@fd}*tg%?fe%ﬁg&fé{gs%{%ﬂiﬂﬁf WA 46 UGG ﬁ&ﬁégbgff@\&e

proj ect on t reen ay specification nmo

co ct 0 I Y 160, I rhj trari S 1 fy e

CONNPC! Sih bl PLRY 160! ROMHLErHRadR, BUEA Lo BERI I
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



5 password on the screen SC and the character size in response to the
user's operation, for easy view of the projected password. The projection
nodul e 40 includes a |light source and a projection optical system (not
shown) and projects the inage generatsd by the display control nodule 30
and the password on the screen SC. 10‘The ci pher conmmuni cation nodul e 50
utilizes the password generated by the password generation nodule 20 for
aut henti cati on of a network connection. The ci pher communi cation nodul e 50

al so de o P6. an plies
t-he dec‘tc)og&e%deS Cég({}gggg\g?%g%g? Z%Piffftélg%b?o%egﬁ%%ﬁgagﬁgﬂl@&%ﬁg (’ggrl %o%eaﬁ%ﬂ@ onput er
PC i ncl u%%sda Ci %h I coméléni faﬁi%igni t 100, an application software
progran? GHIREE" Pﬁrﬁft EHt Y Y Y he user of the personal conmputer PC

i nputs the password projected on the screen SC and setting information for
t he network connection through operations of a keyboard and a nouse (not
shown). The ci r Lcatio I til] | aput password to
establish the ﬁgwmgékoﬂw?hﬁgﬁ%ﬁeﬁmsh%%es i mge data
of the applicatign software program 110 wiith the password, and transmts

t he %ncoo@@nprmgéeﬁaf saryingoyrtidiecpresent gnventipn gyt desickiheshbelew as 10
Fig. 2 is a flowhart showing a process of establishing a network 5 10 15
20 connpmfﬁorﬁd)emhé@rilmemspndj}lédf)ﬂpmoga@dutenee"personal conputer PC. The

|l eft flow shows a series of processing at the projector 10, whereas the

ri ght Ao aistrsctaosef PesjextopBSystmsi ng at t he personal conputer PC. The
projector 10 generates a password (step S100). The password is generated in
r esponsB. INetpatkr Cenppétioit hat is, an ON operation of the power switch 12)
or by an operation of the password generation instruction nodule 22. The
proj ect @r Skdopd @mbobdimedtdi spl ays t he generated password on the screen S C
(step S 110). The setting information for the network connection may be
project Bd Meddtidagiond th t he password. The user of the personal conputer PC
i nputs the password projected on the screen SC through an operation of the
keyboard (step S120). In order to establish conmunication with the

pr oj ect or the user requires authentication of the network connection

10,
with the icm%rggﬁgm@q:rggﬁgr §13fdm_ The projector 10 authenticates the
sword | [

i nput pas In response to a“requirenment of authentication fromthe

| _ . . . L |
Corputor Po (L5 K aERalS IR b o R RHGH obe BB ol L sl ay
f th d - - . [

cormuni Sorieh HaRADS AETER 0 AR ChBbautBhER (RERRILR o g
Proj.ect i f th ' ' h
packEq bffkaftin o TRATRARECOTSY s GRS e:BbL Fim B PREARUEE PR EEle TR "

f t d. Establj-sh f t k ti. |1
ci phor” 4B A EEREHELEomBRie B PR e b B B R e S PR ISE pucer pc.
25 In the projector 10 of the,fi.rst..enmbpdi nent, the password.generation
11 nodularSlgSt ERmmpELations Atk oL BeFs el I BRGTEARAY BFo | o
accordingly not, required to input the password into the projector 10. This
ar r angeARRReERA LA ?%e‘ét@ﬁvﬁﬁ’r’bﬁ]é’é OJ¢ar sysfen; ot &€m The generated

password i s projected,on the screen SC, so that the uslgr of the
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 is a data projector that projects data received from the

personal computer PC on a screen SC. The projector 10 and the personal

computer PC make cipher communication. In the arrangement of this

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



5 personal conputer PCis accurately informed of the password to be input
into the personal conputer PC. For the security, the password is generally
not open to the public. The projector 10 of the enbodinment is used in a
limted space |like a conference room _There is accordingly no fear of

| eaki ng the password to general 10 pu%lic. The arrangenent of the

enbodi nent thus effectively prevents external illegal connections and
ensures secrecy of conmunicating data. In the arrangenent of this

enbodi o apyIor ghy b ' t h r.Qi he

per songﬁPe r}tggrr}%htcgw&mot'he?h%%;fk%;%qidﬁ o?ér)ralﬁetgn??lgraﬁnitzl%%l?{:cgﬁ%rrgc%gi ée dat a

fromthe personal conputer RPC after ;15 establishing a simlar network
connectrfe(;ﬁV i ‘F?“t”r?é?%ﬁé‘r%‘ﬁ%l%rﬁﬂﬁ gpcctg%ngc_ Second Enbodinment Fig. 3 is a

f1 owchart,show ng a proces f establishing,a_network connection between
the pr o] cRtoPIRFLiAG 1haneardisng POBiRsuPEITthC 12 & DASSSRRGndCBRTRRbRent of
t he presegt i nvention. The processing of steps g iOO thrgugﬂa? 150 is

i dent i dBPAWG ROt ARAEIVAReBIRIALIUNBRHTHEHED BAGWH &2 SndisPIRY CORTIH t he
projector systemis also identical with that of the first_ enbodinment. In

t hedar rraﬁgéi%aai), afdisplaysenembcaiipsanagnle 34f & drojestin moddadlhrand a

comuni cati on between the projector 10 and the personal 25 conputer PC, the
proj ectadphen ceammunjeqidpnt BwdaleasGwolhe prejecensdp. alsol hagepertaragn of the
new password nay be executed automatically after establishnment of
communimatirtbn 3drtoi storespoting indormetioneforsa mpéwark monakctioa, sasbvas d
generation instruction nodule 22. Since the comuni cati on has already been
est abl iptoedcdlednvdan dddregsoj ector 10 and the personal 5 conputer PC, the
new y generated password is not projected on the screen SC but is

transm t tEige tpndshoride geaopationnmiddeile PED ddreeraces anapasmwgrd, ewhih riecei ves
the transmtted password and updates the password (step S170). Ceneration
of 10he deeMimpats Wed dNthd RHMdMe BV uRR DN ndd uds!t5006f t108lip@ajdcyo0f or
each transm tted packet. The projector 10 and the 10 personal computer PC
make cipliera GRPHLRI &M mAUhi¥Afibnt BRitURDDL 6F tRaSp¥Pidhal ThEmbasdniPOE iAf the
second enbodi nent does not project the newly generated password on the
screen ngﬁl@é $o 3 ONIEPERLLiPA DY TAL DA SWIteH LE SPhe fib oA RRINSF t1kor med
of the updated password, thus ensuring 15 high secrecy of conmuni cating

dat a. %xg%ﬂid}lbﬁé‘t &%SaTP&&QﬁV%iﬁ@bﬁﬂl g@ﬂ%ﬁaf’i‘ 5h€hE Qéviféﬁﬁt'?%lé are to
be considered rn all aspects as I1Tlustrdtive and not restrictive. There may
be many i fi i rafi i i from
he scdprsioigl e bRttty YiaakR RO BUbE RLLOCR HALTFpoRRRAIR, [ LT
Several, applicabl e e I are disgussed t regeRi:n scri ption. Di.
vodPr e R mPE oS SO ol Ao BoRE R eicte ibat Bod Qo 1S b BRE s " orh

coding t%%d password generation instruction module 22 and may generate the

password in response to a user's instruction. The password generation

instruction module 22 gives an instruction 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



13 510 15 20 encoding of data in cipher comunication. Different passwords
may al ternatively be used for coding and encoding of data, respectively. In
the latter case, the password generation nodul e 20 of the projector 10
generates a password corresponding to encodi ng key used in the personal
conput er PC and anot her password corrgsponding to a decodi ng key used in
the projector 10. The password corresponding to the encoding key is
projected on the screen SC. The user inputs the projected password into the

perso”a%e it d&e'io PGhelh §ﬁ61@1"9g&g§§1t£ e % dhﬁ’n@r%SCts%I@)%}x g of the

passwor eco |ng th a en e personal uter

effectiye B({ngli%veg} [rtﬁ.l% g%v%ﬁ?%ﬁxggct% %&t@gaﬁ)é' gg)f)r etl%d% fh Cscrden

Modi f i edt ove e i fren 1655 &)

comuni bet,ween_t he ct or t he er sonal conput e PC The
t echni q‘ﬁ Pﬁedbsrpggﬁn?p?(ﬁbghfogn n?%é)\é[]iasgzaﬁf)l qyjs cke éof E@t‘f @

comuni catl o] i fi e 3 The_abav nbodi nent, regards the

i mage oqogﬁrraﬂ @53&%% ghcltﬁdﬁggltﬁ%‘?%rw%@%rok( &s@i 2pr Pegidiatm of ke
techni que of the present inyention is also applicable to other image

di sP! ayp%w@rdsombﬁescaﬁen&@@mi the abaa@%eées%waﬁspm%ﬁ hathemsegsni nal

establish a network connection. | NDUSTRI AL APPLI CABI LI TY 25 The present
i nvent i erenadiorhdongply edewoolrtdwurrojected pasawardd- | abor - consunption for the
net work connection froma projector. 15 WHAT IS CLAIMED IS: 1. A
pr oj ect orThéprojestivapmisidulef4eitdbies hi highheowrdandrmprejeotion axtical
information termnal, which supplies inmage data to be projected,
system (not shown) and projects the image generated by the display control
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



5 sai-d projector conprising: a password generation nodul e that generates a
password to be input into said information term nal for establishnent of

t he network connection and a password projection nodule that projects the
password. 10 2. A projector in accordance with claiml1, wherein the network
connection represents a connection via w rel ess ci pher comuni cation, and
sai d password generation nodul e generates the password used for the

Wi rel ess ci pher comruni cation, 15 said projector further conprising:. a
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term naﬁ 25 4. A projector in accordance with claiml, erein said
passwor 8OV slpweAcieatgopt PrRASEINgRERE BETreonal 1oumP weershibr d Tte each time of

power supply to said projector. 5. _A pr Oé' ector in accordance with claiml1,
sai @ prefaeetor ]fQJg@n@watgscaop@q;svgqnﬁb(step 100). The password is generated

in response to power supply (that is, an ON operation of the power switch
12) or by an operation of the 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

10 may be projected together with the password. The user of the personal
computer PC inputs the password projected on the screen SC through an
operation of the keyboard (step S120). In order 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 personal computer PC.

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



a generation instruction nodule that is operated by a user to give an
instruction for generating the password, wherein said password generation
nodul e generates the password in response to the instruction. 10 6. A
projector in accordance with claim1, said projector further conprising: a
specification nodule that is operated1ﬁy a user to specify a projection
formof the password. 15 7. A projector in accordance with claim1l, wherein
sai d password projection nodule stops projection of the password when the
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networ k connection with_an information term pal )
5 personal computer PC is accurately informed of the password to be input

into the personal computer PC.

For the security, the password is generally not open to the public. The
projector 10 of the embodiment is 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 illegal 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 PC in 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).



that 'supplies image data to be projected, said conputer program causing a
corrput er to attain the functions of: generati ng a password to be input into
said information term nal for establishnment of the network connection and
10 projecting the password. .A‘(.A9(.ﬁ(.A@A‘(Y. A 2.A (.A&N A9; Y. AL;. A ;
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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
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567 dl\gll\tlgerlgg/(s)e, the password generation module 20 of the projector 10
generates a password corresponding to an encoding key used in the
5 personal computer PC and another password corresponding to a decoding
key used in the projector 10. The password corresponding to the encoding
key 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
20 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
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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
said 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 module updates the password after establishment of the
network 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
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5. A projector in accordance with claim 1, said projector further
comprising:

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

wherein said password generation module generates the password

in response to the instruction.

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.

7. A projector in accordance with claim 1, wherein said password
projection module stops projection of the password when the network

connection 1s established.

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

terminal for establishment of the network connection; and
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program used for driving a projector is recorded, said projector being
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.



