A SVALL DOVAI N COMMUNI CATI ONS SYSTEM FOR PERSONALIZED ASSI STANCE BACKGROUND
OF TME | NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to
communi cation systems, and nore particularly to a wrel ess comunication
system between a centralized server of a public establishnent and a
plurality of - renote, portable connunjcaalon devi ces .operated by custoners
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interface with their custoﬂers through customer

representatives of the establishment. Often, to the
customer's chagrin, there are a limited number of
representatives and the customer may have to wait for a
representative of the establishment to become available in
order to obtain a response to an inquiry or to obtain
sexrvice. Customers may often become frustrated by the
inefficient waste of time to determine the location of or:
the price of certain merchandise within the establishment.

Additionally, the establishment may wish to advertise
special merchandise or services to its on-site customers.
The current methods of doing so typically rely upon public
address systems or pfogrammable displays in the aisles of
the establishment. Such methods, however, maY' not be
effective means of advertising due to high levels of noise,

distractions or the impersonal  nature of the
advertisement.

SUMMARY OF THE INVENTION
S 2 is therefore a representative advantage of the
present invention to provide customers of an establishment |
with an aséistance service which personalizes the attention
{”provided'td a-customer;based upon that customer's individual



2 needs. It is another representative advantage of the present invention to
provi de 'such personal i zed assistance services without Ilimting the
~custoner's nmovenent wthin the establishment or causing distractions to -
~other custoners within the establishment. A further representative

advant age of the present "invention is to_provide a custoner of an
establishment with personalized attenti on“based upon that custoner's
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Still another representative advantage of the present
invention is to provide the customer with a wireless,
portable, hand-held device for communicating with the server
that is simple to use and relatively inexpensive.

To achieve the above-mentioned and other advantages,
the present invention provides a wmethod of providing
information to a customer of an establishment which hosts
members of the public, wherein a customer at the public
establishment may communicate with a server associated with
the public establishment through a portable wireless
communication device. The server includes at least one
general database containing information pertaining to
products or services of the public establishment. The
server may then search the general database for information,
retrieve the information from the database, and transmit the
retrieved information to the <customer through the
communication device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an diagram illustrating the use of the
present invention in a retail establishment.

FIG. 2 is a diagram illustrating the portable hand-held
communication device of the preseﬁt invention.

FIG. 3 is a block diagram illustrating the basic



'FIG. 21is a dragrantrllustratrng the portabl e hand-hetd comuni cat i on
devi cé of the present invention. FIG 3 is a block diagramillustrating the
~basi ¢ 3 operation of the portabl e hand-hel d communi cation device shown
in FIG 2. FIG 4 is a block diagramillustrating the basic operatron of
t he portabie hand- hel d comuni cation device 5 shown in FIGS. 2 and 3. FIG
‘5 is block diagram illustrating the~ basic conponents of a- preferred

enbodi ment o th nv.
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10 Referrlng to the draw1ngs, FIG. 1 is illustrative of a

preferred embodiment of the present invention. FIG. 1
illustrates use of a wireless communication system for
personalized assistance by customers_ of a  public
establishment, such as a retail store. The system utilizes
15 a centralized customer asgsistance server 10 located at the
establishment, which is a computer designed to interface
with remote, portable communication devices 20a, 20b, 20c,
etc.
Each of the remote, portable communication devices 20a,
20 20b, 20c, etc., may be used by an individual customer at the
establishment, as is illuetrated in FIG. 1. The portable
communication device 20 becomes the customer's personalized
asgistant while the customer remains in or about the
establishment. . The cdmmunication device 20 may, among other
25 things, provide the customer with information to guide the
‘customer through the establishment, provide details
regarding merchandise of interest, identify merchandise that
is on sale, provide information on the current price of a
particular item, provide information on the location of a
30 .particular item within the establishment, compare the price
of competing merchandise within the establishment, or
identify specific merchandise that the particular customer
was looking for on a prior visit to the establishment but
that was unavailable.
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t he COWWUniC@HMﬁhﬂiﬁéﬁﬁoﬁodéb§9e'Q@lﬁ%%ﬁudes a number of user inputs,
such as a microphone 34, a scanning device 50 and function

keys 70. The communication device 20 also includes a number
of user outputs, such as a speaker 32 and a display 50.

In a preferred embodiment of the present invention, a
headset 30 may be worn by the customer utilizing the
-communication device 20. The headset 30 may include at
least one speaker 32 and a microphone 34. Any of a number
of commercially available headsets may be utilized in
conjunction with- the device 20, such as a GN Netcom ADII-
3160 Binaural Headband, Noise Cancelling.

Preferably, the communication device 20 also includes
a screen or display 50, which may be a relatively large,
commercially availabie, dot-matrix LCD display such as a
Sharp LCD Display Model LM32008F.

In addition, the communication device 20 may further
comprise a scanning device 60, such as a laser LED bar code
Scanner, magnetic strip reader, or the like. 1In a preferred
embodiment of the present invention, Opticon's commercially
available Bar Code ‘Scanner Model MSH-19 was used in
conjunction with the communication device 20.

- The communication device 20 also contains a
microprocessor 22 as shown in FIG. 4. The microprodeésor 22
is responsible for processing the protocols involved in



a screen or display 50, which may be a.relatively large, commercially
avairl abl &, dot-matrix LCD display such as. a Sharp LCD Di splay Mdel
LMB2008F. In addition, the conmunication device 20 may further conprise a
scanni ng devi ce 60, such as a | aser LED bar code scanner, nagnetic strip
reader,” or the like. In a preferred enbadicnment of the present invention,
Opticon's commercially avail abl e Bar Code”Scanner Mdel MSH 19 was used in
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pr edoni nant | Ped&ugithiere dascnihed dralaw 10. The server 10 is a conputer

that recei ves | naueirke®1hEORL! P S OJRY & MONONsdhge £OIHUDL CBRLORLGRYI ce

20, processes information obtained fromthe inquiries, and gransn1
responses t o°fhe tPRquPFPESNtacknVEntAencust oFBe t REHBOEAoRAL1EYMAAI cBRfon

device 20. Ftommanildatsionidsrildee Jound ipRadomikdnt BEtdé€ephihd8 by the
server 10. The server 10 is a computer that receives
inquiries from the customer through the communication device
20, processes information obtained from the inquiries, and
transmits responses to the inquiries back to the customer
through the communication device 20. '

FIG. 5 illustrates the functional architecture of the
sexrver 10. Each of the illustrated boxes in FIG. 5 describe
hardware or software that collectively provide service to
the customer through the communication device 20.

The transmitter and receiver box 80 répresents the
wireless network subsystem that sends and receives
information to and from the communication device 20. 1In the
preferred embodiment of the present invention, the wireless
syétem employs a micro-cellular architecture that miniﬁizes
overall system bandwidth consumption while supporting a
multitude of communication devices 20 simultaneously
accessing the server 10 in a small domain. The micro-
cellular architecture also serves to lower power consumption
for thg communication device 20. Each communication device
20 is equipped with an analog radio frequency transceiver
(RF Module) 40 which transmits and receives information to
and from the transmitter and recéiver 80 of the server 10,
as illustrated in FIGS. 2, 3 and 4.



server 10. Each of the illustrated boxes in FIG 5 describe hardware or.
sofitware that collectively provide service to the customer through the
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determine the approximate location of the portable

communication device 20 relative to the position beacons
12a, 12b within the establishment.

Referring now to FIGS. 2-5, the server 10 also includes
a speech recognition unit 90 which recognizes a limited
vocabulary of words and phrases in-near real time. Thus, in
a preferred embodiment of the present invention, the
customer may issue voice queries to the server 10 through
the microphone input 32 of the cbmmunication device 20. The
voice queries are transmitted from the communication device
20 to the server 10 through the above-described wireless
network. |

By virtue of the'speech recognition unit 90, the server
10 utilizes word spotting to communicate with the customer.
Since most retail establishments deal with a limited volume
of merchandise, a high level of sophistication of speech
recognition 1is not required. Instead, the speech
recognition may be limited to the nouns associated with the
merchandise carried by the establishment. Thus, information
regarding ‘the location or price of a product may be
transmitted by the server 10 to the customer through the
communication device 20.

Referring to FIG. 5, the server 10 also includes a



communi cati on device 20 rel ative to the position beacons 12a, 12b within

" the establishnent. Referring nowto FIGS. 2-5, the server 10 al so includes

- a speech recognition unit 90 which recognizes a linmted vocabul ary of words
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present invention, the custoner may issye7yprce queries to the server 10
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of-stock, high demand merchandise, or merchandise requested
that is currently not sold by the establishment.

The Sales, Bargains, Jokes, Quotés Database 144
contains video and audio clips that may be scanned or played
by the customer for his or her amusement or to promote
sales. The Music Database 145 contains music which may be
transmitted to the speaker 32 of the communication device 20
for the customer's listening benefit.

The server 10 also includes a Conversation Manager 140
which 1is responsible for the entire session with the
customer. The Conversation Manager 140 is the main process
that invokes the services of other subsystems as necessary
to serve a customer whose session it is controlling.

The server 10 also includes a text-to-speech unit 100
which enables the server 10 to play back the audio streams
composed by the Conversation Manager 140 for individual
customers.

In a preferred embodiment of the present invention, a
customer of an establishment may scan an identification card
through the scanning device 60 of the communication device
20 to enable the server 10 to access that particular
customer's shopping profile 142. Thereupon, the
communication device 20 may guide the customer through the
retail establishment and respond to inquiries made by that



of the merchandise carried by the retail establishnment. Based upon custoner
i nputs, an order placenent record can be created to facilitate ordering of
mer chandi'se that is out- of-stock, high demand nerchandi se, or merchandi se
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By scanning the bar codes of selected merchandise

through the scanning device 60, the server 10 may also keep
a running total of all items purchased by the customer and
the total dollar amount of purchases by that customer. Upon
the customer's request, this total may appear on the display
50. The server 10 ‘'may also query the customer whether a
scanned item should be tallied to the total.

Through use of the pre-programmed function keys 70 on
the communication device 20,'the customer may also add or
delete items from the running total maintained by the server
10. The customer may also request more information
regarding a specific product whose bar code was scanned by
the scanning device'.GO by selecting a pre-programmed
function key 70.

Moreover, the server 10 may also communicate with the
customer regarding the marketing of specific merchandise
which may appear to be of interest to.the customer, based
upon the customer's specific shopping profile, location
within the establishment or direct prompt from the customer.
Furthefmoré, the server 10 may casually survey the customef
regarding specific shopping preferences since the customer
may be more prone to answer casual questions while at the
same time shopping within the retail establishment.



through the scanni ng device 60, depress.one or nore of the function keys
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regardlng mer chandi se within the establishment, such as location or price.
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audi o and/or a visual response back to theg communication device 20 which

w Il be heard through speaker 32 or displayed on display So of the

conmmuni cati on devigggy: gegth%yp%eéama LRBc8Bhe k0SS a&e @sdrd irRraftaed Se

t hrough the scannlng Vi ce , .the server 10 ma

a_runnin ot al
of all itens asudarsddesy abpyecist dbReended AL F%PBFlﬁgl Eh&HDEnF'G% &

pur chases tn/édﬁﬁbrﬁéﬂh%ﬁﬁr tHBOﬁréBQnﬁuﬁﬁ@@ﬁflénrﬂﬂye5lsotwnsnﬁxmrﬁednﬂn
appear on the displa

. The server uery_the cu

e n G hAE | CEi eI e | 9% canPBapiE., ol BrrPenEn S¥ERion o
pr e- pr ogr ammesb 1 ché OéxbayiaeaO uaﬂ dgeremini eatiadrl devtibetBe, pontable
custonmer may al so _add . ar fronlthe o.t t by
the server 1FCMMUn4EAt 8@3 N%Fe §ng3}§% p?%ﬁues?96ﬁn?e§gf¢ %ﬁighﬁﬁi§ﬂé
regarding a specdlishmentucd ahesevbar 18 0dinwasosbemm es tigp Lisdmesdn ningy
devi ce 60 by éﬁ%&ﬁyl ng a pre-prograned function key 70. Moreover, the
server 10 may al'so conmuni cate with the custoner rding the narketlng of
speci fi ¢ mer chandi¥st inasthemenapyeamens ba whicht §?’§s@1ﬁ§eﬂ¥e InyQian

based upon the, OFBLe Si SPESI &1 fusSBARPI NBraLahih u'maﬁylmwééﬂdéﬂdfﬁdﬁf
est abl i shnment rect pronpt_fromthe custonmer. Furthernore, the ver
%ﬁﬁﬁﬁ Yref

10 may casualtgusFWises Her ceelbngnidedrudhg-spesetice fhces
since the cust :[réaiihéeugﬁ&"etbr EL I A pPesEsensbel auartseomauum echo

the sane tirm%use&ﬁ) ﬁgt'¥é%e%ﬁelk$%%££oﬁs&88i Sggggtthé user to wander
from exhibit to exhibit, room to room, while providing the
user with information regarding each exhibit by keeping
track of the user's location within the museum via the
above-described position sensing function 110 and 112 of the
server 10 and communication device 20 respectively.

Still other applications in which the present invention
‘may operate include hospital assistance in a medical center,
continuous access to transitory data such as large
commercial databases (news, financial_information, traffic,
mail, etc.), navigation within buildings or parking lots,
customer sampling/preview of videos or compact discs prior
to purchase, communication based upon a customer's native
language, and many other applications too numerous to recite
herein.

The :many features and advantages of the present
invention are apparent from the detailed specification, and
thus, it is intended by the appended claims to cover all
such features and advantages of the invention which fall
within the true spirit and scope of the present invention.
Furthermore, since numerous modifications and variations
will readily occur to those skilled in the art, it is not
desired to 1limit the present invention to the exact



-9- Wiile the preferred enbodi nent of the present invention as descri bed

above is' intended for shopping within a retail establishnent, the present

invention may al so be utilized in other environnments. For instance, the

present invention could be expanded to operate i-n a mall with the portable.

comuni cati on device 20 bei ng passed froq%ﬁ'server'lo i n one establishnent
o}

to'a server 10" in another establishment t -shown). Yet anot her

envi ronment in which. the S i nventd r leSdrlRIHESERY,
Presently, nﬁﬁ?ggﬁggﬁ%ggogégr ?%Eé@ﬁ%F é@ﬂﬁgﬁ%%_ -5ﬁ#§é§§%udio-cassette
based tours thdt acequiinglive abbrsuirdhle medibieatiPhedaBSureIFRLARRSt he

Tuseum The REGSENnd AVEO! LaBoWRUNT o afid NentisREeH0 ceENL Dt 2Nt Rt to
exhibit, roomto roo il

e providing the user with information regarding
each exhi bit SepPee&fi Ada r9ad™F- the user's location within the nuseum via
t he above-described position sensing function 110 and 112 of the server 10
and communi cation device 20 respectively. Still other applications in which
the present .invention may operate include hospital assistance in a nedical
~center, continuous access to transitory data such as | arge commerci al

dat abases (news, financial information, traffic, mail, etc.), navigation

wi thin buildings or parking |lots, custonmer sanpling/preview of videos or
conpact discs prior to purchase, comunication based upon a custoner's
native | anguage, and many ot her applications too nunerous to recite herein.
The many features and advantages of the present invention are apparent from
the detailed specification, and thus, it is intended by the appended clains
to cover all such features and advantages of the invention which fal

within the true spirit and scope of the present invention.



Furthernpre, since numerous nodifications and variations will readily occur
to those skilled in the art, it is not desired to linmt thepresent

i nvention to the exact 10 constructi.on ahd operation il rml “ a“mm“‘
descri bed herein, and accordingly, all suitable nodifi cat.il m“zu I “

equi val ents which may be resorted to are intended to fall wtrintthe stope
of the clains. Clains: 1. A nethod of psrdVviding information to a
customer of an establishment which hosts.nmenbers of the public, the

cust omer, when .hj&e public establishnent,  comunicating with a server
associated-with fe publ i c establishnent using-a portable wireless _

comuni cation devi ce, theAgsethed of providiighigfarination sd a onortlet fhasstablisiahent

i kdash file: eqgi stered-cust per f, the
catabl | shhent . Pt REARES oP e dubfiF she Fudi sy bR B8 BT rfatlishimett,
custoner profil éomﬁﬂlab‘é‘é@gmﬂlasﬂwmbiatedmhmemmbﬂc egjablishirent ysdg ac_uljaz )

I Ng. ; ovj cer . of .1 he.. [ LoR;. _Aan C
Cranemtting ¢ EoRte PARILE cOpthaRai devitty HeSULA ehsibd e AT bhE faraBlE
met hod accor di nHi COREARs persenalizad eisiomer profidesdios ragistered Fustemerdswof the a

o7 0cessi ng the requser Baca oot conpg BB S od n the )

' t b d I n -
Cor r eapondi ng. customer JALTRIDIEINS GUSRRTEroRle Biabet 6 PTIANEIL o cl ai m 1
wher ei n. t he custamspondingrnine Pagiculr thstbiér ERig/ME pbitalle ABACHY an
identification code w tg cannitrﬁg.%gvi ce conmmuni catively connected to the
portabl e comruni cation Bﬁ{e eVInE R L W%Fn_ roviding information to a

custoner of an establ i sl{exminsmitting the retrieved information to the communication device.

2. A method according to claim 1, comprising the steps of:
(a) receiving a request for information from the portable communication
device; and
(b) processing the request based upon information contained in the
corresponding customer profile database.

3. A method according to claim 1, wherein the customer communicates
‘with the server by scanning an identification code with a scanning device
communicatively connected to the portable communication device.

4. A method of providing information to a customer of an establishment
~ which hosts members of the public, the customer, when at the establishment,

communicaﬁng with a server associated with the public establishment through a
portable wireless communication device, the server including at least one database
which contains information pertaining to products or services of the public
establishment, the method comprising the steps of: .

(a) searching the database for information;

(b) retrieving information from the database; and

(c) transmitting the retrieved information to the communication device.

S. A method of providing information to a customer of an establishment
which hosts members of the public, the customer, when at the public establishment,
communicating with a server associated with the public establishment through use of
a portable wireless communication device, the server including at least one general



whi ch hosts menbers of the publ I c, the custoner, when at . the est abl i shnent,
comuni cating with a server associated with the publi est abl i shrent

through a portable wireless comunication device, them

| east one dat abase which contains information pert ai n| B’"g”ﬂ

services of the public establishnment, the method conprli WH iﬂb

(a) searching the database for i nformat ion-1gb) retrievi-nd i Af ormati from
t he database; and (c) transmtting the retrieved i nformation to the

comuni cati on de met had_of  providin for tlontoa [ of
an establ i shnent&/atvai’g%%éﬂlogtcg“m%%gngq “t??émi’g'ﬂﬁp {Ia S QUETYfeR© tg\%@ﬁ
the public est alsstablishanent, the server ﬁuahérrlgctmimg aaiamamommdloﬁpadomlizbdt he
flovi ce. the. ser yaromet BEAS ok Bt deedlal sl BBy e’ StBEEAT HE BB 1 o1
cont ai ns mformfpmswrtb%tﬁtnpmgfto products or services of the public

er sonal 1 zed bustoner. B?%?%E%* i} 0P iRl AYORRLSATR b el catabase
est abl i shnent, tWith #88CRB¢ setodpriosnatipn geatained;in ths custamerpsefila comespending o
set of informat iggpaasdias élﬁ;ﬁbmé} té H&eﬁﬁiﬁ@%ﬂiﬂﬂﬁfe@laéz%ewméke?s @ﬁﬁﬂﬂﬁhaﬁsﬁ of

I nformati on cont ai ned m@ e Cl.lStOI'TEI’ I’O Il e correspaond I Ng

particul ar custoner to d@&FtHFHEE & HFP%W“th%tM dgﬁ%éﬂ@%ﬁmmﬂ _

i nformati on; (bbrcﬁfHébh&‘dldmsaidﬁ;@ﬁlaﬂﬁés@and romthe general database and
custoner profile based o aid .sim ar|t|e nd t ansmttln

retrieved information to{'ﬁf & SEReYT d@’\%’PP@ o%t gEBBﬁYlﬁ‘E; to

claim1, 4 or 5, conprising the step of displaying the retrleved

i nformation on a scr eenﬁofA ré@tﬁo&’%cto?&ih C@?@'E’tﬁg“%fﬂﬂ’g‘%?%ﬁ?? Stﬁgofggt hod

according to claim1l1, 4 or conpri

retrieved infor dmplaormgtberﬁaemlsmfmmauomomagtreanoﬁnhd iportabie gommuinidation
portabl e comunjgg@tion device. 8. A nethod according to claim4 or 5,
wherein the custoner communicates with the server by scanning the product's
i dentification code wth a

7. A method according to claim 1, 4 or 5, comprising the step of
transmitting the retrieved information to the customer through an audio output of the
portable communication device.

8. A method according to claim 4 or 5, wherein the customer
communicates with the server by scanning the product’s identification code with a
scanning device communicatively connected to the portable communication device.

9. A method according to claim 1, 4 or 5, wherein the customer
communicates with the server by speaking into a microphone connected to the
portable communication device, and wherein the server comprises a speech
recognition unit for processing the audible communication from the customer.

10. A method according to claim 1, 4 or 5, wherein the customer
communicates with the server by selecting a function key located on the portable

communication device which is pre-programmed to perform a desired function.

11. A method according to claim 1, 4 or 5, comprising the step of
determining the location of the portable communication device relative to the server.

12. A method according to claim 11, wherein the location of the portable



scanni ng devi ce communi catively connected to the portable comunication
device. 9. A method according to claim1, 4 or 5 wherein the customer
comuni cates with the server by speaking into a m crophone connected to the

portabl e comuni cation device, and wherein the server “ﬂmm Hil}"”ﬂl:h
recognition unit for processing the audible communi cat!/fi8We Al
custonmer. 10. A nethod according to claim 1,j34 or .5,: wherein the custoner
communi cates with the server by selecting a function:-key |ocated on the

por t.abl e communi cation device which is pre-progranmed to performa desired
function. 11. A GesmeRicaitagiegicsdelabve tothesarvens detegningd by irassmiting sigaalep of
determning the i’r&ﬁ%kze?ﬁhl%a&ﬁ@_r@ééﬁiﬁg'ﬂfe éi%mi@-'l%‘ ﬁﬁtﬂo&_ﬁbl@%ﬁhﬁxﬁlrﬁcﬁiﬁéh'd&ﬁicé,o
the server. 12. A method according to-claim11,” whérein-.the |ocation of the
portable - 1®ndtg ng.the signals (9 delermaing theselatiye lasation st bf ppgable
determ ned by treyagfibditativg devipeal s from external beacons, .receiving the
signal s by the portabl e communication device, and triangulating the signals
to determine the rel.ative |location of the portable comunicati on device.

33. A nmethod according 48. mlm'eylmd?ccoﬁﬂingeb olairhd 2pwhéretn tfhepomhleli cati onh
Sronal s rrom ¢ neotupaRRRR el domb e bl G TAEE Trokhncy Yo BTl e Ping

or 5, wherein t the pignalalfiom theremtemial deacoms.devi ce communi cates with the - _
server over a wireless network. 15. A nethod according to claim 14, wherein

t he portable conmmuni cation device conprises an anal og radi o frequency
transcei ver for communi d4¢ The methad acgerding tpelaim 1, 4 or 5, wherein the portable

communication device communicates with the server over a wireless network.

1S. A method according to claim 14, wherein the portable
communication device comprises an analog radio frequency transceiver for
communicating with the server.



