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aspRoets of the invention, whavein the 88 threshold, the limit of
¥ oand the naxvimum values of AR towerd which the capacitors ave
considered o e respactively charging ave aéﬁuétﬁd in anoordancs
with the apbient tenpersturs within the radic.

The assumed limit value for noise can =misze ke st at
the voltage prodused asvoss the ¥ capapitor when the noisiest
chanmnel is tuned in.

Ansther way to set the assumed lisit value for neise
is to neasurs the voltags aoross the ¥ capacitor when the antennas
ol ﬁh& radie ls connected to ground.

I AN ragelvers, tuning stops on . a channel when the
voltage aoross & thresholad Capapitor excesds a gliven value. The
voltags on this capacitor is derived from n circuis measuring the
IF asmplituds and the signal strength indicated by an ASC sivouit
aving  filter oapaciters. Faster operation s attained by
charging the threshold capacitor and capacitors that sre wsed in,

the AGC oircuwit o newtral valuss at sach channel changs.

Erial Dasarintion Of Ohe Uravings
Various sobodiments of the invention are shown and
deseribed hareln with refsrence Lo the drawings, in which like
fteme ave identified by the same reference designation, wherein:
Fig. 1 shows the basic components of a single Lunsr PN
versivey incorporating ¢his invention incloding the pivouits for

clamping the 58, ¥ and AWM capacitors;
PINY
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Fig. 12 is a schematic Slagram of a oirocuit for
converting ths diffevential voltags on the AFT ospacitor to a
unipolar yoltage for application o the ﬁi§it&i logie airoulisy

Pig. 2 illustrates the baslic steps of an indtiadization
procedure for sslscting 8 station that provides a raference OF
nominani value of AFD:

Pig. 23 illﬁsérat&s the sawpling procedurs of this
foventiong

Fig. 38 desoribes n procedurs fov balancing the 88 angd
% measurements betwesn tunsrs in 8 dual tuner systew.

Pig., ¥ is & graph dllustrshing the application «f tha
extrapolation technigues of this fovvention to the noiss limdd
used in the portion of the flovehart «f Fig. 2 that is designed
Lo select the strorgsst stationg

Fig. 4 iv a graph illustrating the appligatisn o the
extrapslation technigues of this invention ko the noise lindd
nsed in the portion of the Llswchart of Pig. 2 that makes a final
chenk on the suitability of the strongsst statisn selentsd in the
first part of the flowchart of Fig 23

Pig. 5 is a flowchart of the procsdure for selecting
a station that iz te provide the refersnve value of ARP if »
given amncunt of time has slapasd sinee ths initialisation
procedure illustrated in Fig. 2

Fig, 5 is =z sisplifisd flowehart iliustrating the
operation in scoordanoe with the imvention of & singls tuner XY

recaiver having no display ov memory bultons;

2
4

Samsung Ex. 1320 p. 1162



W

T BN POTORMORERY

Fig. 7 i & flowehart for the opsration of & single
tuneyr M recelver having smemory buttoens butk ne display of
listenable channels;

Fig.: &% is an alternative algoritbhe fovr use in Pig. 7
in slindnating & stablion bascaxuse of noiss;

Fig. 8 is a flowcehart illustrating operation in
agssordanes with this invention of a aingls tuner FH rsasiver in
wvhich listenable charnals are ddsplayved;

Fig. ® is a flovohart $llustrating the way in which the
statdon tunad {n by an ¥ receiwsr is moniborsd;

Fig. 10 s a flswehartd illustesting the dual pass
oparation of an PH recelver in socovdanos wi?h this Invention:

Fig. 11 43 & dlock diagram =f an FE  regeivey
ingorporating & listening tuner and & scanning  tuner in
asacrdance with this invention:

Fig. 312 iz a flowohart of the operstion of & llstening
tTaney In o twoe tuney displsy systen of this invention:

Fig. 13 is a flowchart for the oalidration of a
raference AFT by a listening tuner of & two tunseyr display
system;

Fig., 14 illustyates ths ssguents of the wvarious
flowcharts usesd by a scamming buner; ‘

Fig. 1% iz & flowehart of the operation of & sesnning

Lunay in & two tuneyr display systen of this inventiong

Ytn

Fler. 452 ls & flowchart of the dats monitoring oyule

4

of the scanning tuner of a8 twe tuney displsy systen;

2
45

Samsung Ex. 1320 p. 1163



15

15

25

WO TS FOTAUSM ey

Fig. 158 is 8 flovehart for the averaging of ths 8% and
gF in Flg. 15 to conpensats For momentary signal wvariations:

Fig. 150 is 2 flowchart for é&t&xmiﬁing whother signal
strength of a skatisn is inoreasing or decrsasing

Filg. I8 lg & Sliswehart oy the oalibeation of a

rafarence AFP in the scanning tuner of 8 e tuney display

systam;
Fig. 17 iz a schewatic fisgram of 8 civeveit for sensing
ronparabuye;s

Fig. I8 is a table of valuss to be used in oonnectisn
with Pig. 1w,

Fige. 18 ansdt 193 aye respective  flowcharts foy
ﬂa}ib:ating‘ a referanos AP, -ﬁk& B8 threshold, and the 8
radeetion 3imit in responss Lo toupmratured

Flg. 30 is 2 flowvohart for the calibrastion of 2 nodss
rejdection Iindt based on the ﬁ&iﬁi&ﬁﬁ channel;

Flg. 231 is a schematic disgranm of a olrowir for
cismpling the anbtenna o ground so ss to atbain a poasurs of
raveiver genarated solsm;

Pig. 22 is = flmwéhart o caiibraﬁing & noise limig
fron the measurament sttained in the oivoniy of Fig. 233

Figs. 23 and 24 are schemabtie disgrams illustrading
conneckions for commercially avallable components of & singls
Tuney FH regalver in avoordances wiih this inventiong

Filg. 3% iz & blook diagram of sn & radio utiiisinog

%

this invention;

&3
&
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Fig. 3§ in a flovehart for the opsratios in sccordance
with this lovention of an AX radic having & single tunsr and no
Slsplay: h

Fig. &7 is a flowchart far the oparation in accordancse
with this invention of an &M radic having & single tuner and s
display:

Fig. IR {g & flowchart for sonitoring the signal of
an 8 station and wpdating the display:

Fig. 28 is a fiowohart of the cpevation in sscordancs
with this invention of the listening tuner in & dusl tuner &M
radic having a display of listenable stationsg;

Fig. 2% is a flowchart of the cperation in accovdance
with this invention of the seanning tuner in 8 Susl tuner AN
systen having 2 display of listenable statisns;

Filg. 30 illustrates a digplay of listenable stations
irvclnding RDS date:

Fig.  30A illustrates  an  slternative display of
listeradle stations breosdeasting & specific typs of R@ﬁmﬁmﬁgﬁ
Brogram nateriai.

Fig. 308 illustrates an slternative style of prasenting
stations broadessting specific typas of RiS-goded progran
satevial.

Fig. 33 {llustrates a display of listerable stations
with statistios for 3, My AFP and OF of tunsd in stations;

Pig. 32 llustrates s display showing the ligtenmable
station with the numbsrs of the buttons for the Ipdur strangest

stations shown at the lscatisns for the respective statlion:

3
4
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Piyg. 323 $llustrates a display sinilay to Flyg. 32 with
indicator bars as upvard or downward pointing arrows bo indisate
wshations incrsasing or degraasing in strengtiy

Fig. 33 1llustrates a display showing listenable F¥ and

A stabionsg

‘ Fig. 34 $iiunstrates @ displxy in vhich ldstenabls I

and AN stationy are fdentitied by dotsy

Fig. 3% {lustrstes s Alsplay in which listenabls ¥R
arnd AM stations are indicsted by bars of LODs;

Fig. 3§ illustrstes s wmenu thaet may be displayed;

Fig. 37 {llustrates a display of graphiesl inforwation
relating o g tuned in statliong

Fig. 3% $illustrates a displazy of statistices for a tuned
in statisn: and

Pig. 3% {lustrates s display with touch antry and

volose input for changing stations.

GETAILED DESCEIPTION DE THE IBVENTIEN

Fig. 1 shovs the basic elewments of an FM radis heving
a tandng system of this {nvention. An antenns 3 suppliiss BRF
signals to & buner 4, vhich Ly vay of exapple may bs an PFRIVIIER
cuner wadule. A looal csoillstor and mixer, not shown, within
the tuner 4§ producs an IF signsl that is appii&d o & phass
iscked 1vop (FLL) & viam & lsad &, and the loop prevides a

porvection voltags vig a lead 10 to the tuney 4 50 as Lo gorrel
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The freguency of the lowal sseilistor. The phase looked loop may
by way of example de a DS~3S07.

The IF signal produced by the buner 4 is alve supplisd
T & resns 1% for Providing anplification as well as the Timiting
and disevininating functions nevessary to produce an audiv signal
B oan sutput lsad 4. In addition to an sudic signal, the means
12 provides at an ocutput 18 a oo woltags 8% sorrasponding to the
sverage ampliitude of ke e signal, and at an artpat 18 & Do
voliage N Sorrssponding e tha average anplitods of the nolise.
A BFT DO veltage is produced at an oulipat 4G, ané & regulated
DO veltage is produced st an sutput 32.

Ag in the prior art, the 88, N and AFT voltages at ths
sutputs I8, 18 and 20 are respectively applisd to ons side of
capatitors 24, 25 ang 28, the sther sides of which are sonneatad
o ground.  Discharge vesistors 30 and 32 are connectsd in shunt
with the 88 ang N capacitors 24 and 2%, respastively, 55 that the
voliages soross  them  follow  the varistisms in S8 and N,
respaoctivealy.

Arnd as in the prior ard, & resistor 34 i provided far
She AP capacitor 28 which converts the AFT deviation currsnt 30

inte & messurakle velinge neasured in respest to the DO rafereance

volbage 23, Phe sampling technigue described in this appiiostion

allows the use of smaller values for resister 34 and wapaciter
28 than in pricy act designs which results in faster channsl
changes,

The 88, K and AP voltages are connected in the prior

Xt to hard wived trip-~level sirsuits whioh will sauss the system

48
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o oute or hypass a channel during the tuning process vhehevey
sne or more of them is oukside its pradetermined raspaobive
Idmin. I thig invention, howsver, they aré pennectsd o an
annlog-Teo-Uigital-tonverter chip 36, suoh as an ADD 808, thak

] Savives gigital sanplas aﬁ the voltagss under the control aof ]
oPl IR such as o 8L, The OFU I8 uses thess sanples to Qentify
the wery listanable and lishenable shannaels. Since tha APY
woltage on the capaciter 28 can be higher o lower Lhan the BE
reforence voltage 2%, it is coupled te the ADD chip 35 vis a

10 difrerential amplifisr clrouit 48 which alse invorpoyates 8 lavsl
shifting Feabture.

The OPU 38 is conteollsd by s keybosrd 4% so as o
saryy sub ssek and sean functions by opevation on the phase
jocked loop §. Whan these functions are carrisd out, it may be

i$ oontrollsd by the OPY IR w0 as Lo provide veriical bars ov ey
indicia on & displey dsvics 44, abt the fraguensies of listenable

and wvery listenable stations, veprasenting their valuess of 88,
pther Xeys on the keyboarsd provide for selectian of & memi on the
displiay 44, vrescanning o igdentify  very listensbhls  angd

L] unlistenable channelz and update the display, amd far changing
she valueps of signal streogth snd guality  factor te e used in

the idamtifi@at&&ﬁ‘prmcﬁﬁs. In agdition, & Key may be provided

for ohanging the minimum guality level and signal strength in the
mtification process depending on whather the radis is belng

ide
operated {n the csuntry e in & <ity.

3
W

T atvordancs with one aspest of his invention, thw

spead with which any signals in s channal can ke analyzed fow

30
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Iistenability is increased by charging o discharging the 88,
Nolse, and AFY vapacitors 24, 28, and 28, respscbively, to =
reutral valne using tvansistors 5, 48, and ﬁa, respectively, at
the indtiation of ecach chanmel change by the OBU 38. Toward this
and, transistors 46 and 48 ave respectively cormected in shunt
with the capacitors 24 and 26, and fransistor 58 is connected in
shunt with veszistor 34. Upors iIndtdation of & sesk or scan
function at the keyboard 42, the ORFU 32 applies an enabling
voltage to the PLL 6 to cause it o simulste & local ocsciliatey
fragueansy £or the naxt @h&nnai6 and wy ensbling wolitage on fsag
IBE i apg&iaﬁ o respective base slectrodss of transistors 48
and 48, and an snabkling voltage on laad 33%° which s inverted
ard  Isvel shifted by inverter 35 in applisd to the base of
transistor $¢, s¢ 8% €8 cause pomentary conduotion of sach. The
SR and N capacitors 24 and 26 ars completely dischaprgest through
the main ourrent paths of transistors 28 amnd 48 fo 8 soures of
reference potentiasl, ground {n this sxanple, and the APT
capaciter 28 is chargsd o a pradetersined voltage, sguivalent
Lo zave AFT gurrent, through trangigtaé B¢, In this panner,
capacitors 24 and 3§ can be guickly charged o the valuss of the
58 angd B vait#ges at terminals 15 and 18, respsotively, without

valting for then to discharge via thely rospestive Sischarge

foan

resistors 30 sand 38, The AFT capscitsr 28 is ohapged to the

vltags at the terminmml 32 so that less charging or discharging
is regulired on a statistivcal basis,
Haxt ds & conpsirisosn of the ospacitoy chavgs and

dischargs times {n the radio systen desoriked in Plg. 1 using the

E2%3
b
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Ffegtures of this invention versus the same radio syston using the
manugfacturer’s standard sircuitry. The standsrd circuityy for
58 charges through an internal LMINSHE vesister of 7668 inte a
gapacitor {341 of 10gF, for a chavgs fine congtant of 7. 86ms: the
sguivalent cdrogit based on this invention chavges & 2.23uF
sapaciker {84) tHrough the sams intarnal YHOR rasistor, and has
a charygs time oonstant of f.867ms, which iz & five~fold
Iinprovement. Ths dischargs path for 88 in the standard dssign
is frowm ﬁaga@itéx (R4 through resistsy (30}, which iz set at
IDEG. and resulits in s Sischargs tims constant of itoms.  In the
oivenit based on this drvertion the osproitor (24) is shorted
directly o ground on channel changaég.xe$a1t§§g in a8 negligible
discharge time { <ims 3. The ¥ gcivoull is similarly érran§a§o
In the standard oirouid, N chargss through sn intaronsl 8k
resistor into 2.3pF capacitor {28} resulting in a ohargs time
sonstant of If.8ms. In the sguivalent circult based on this
invention the chargs path is via the same Internal 8KU resistor
fnto 1P capaoitor 28), resudting in s fme obhsege Clee osastant
angd & two-Fold lmproversnt. The discharge path in the standarg .
Sirouit is from capasitay (2§} through vesistor {32y, whigh is
set at 28k, which would yvield a dischavgs time constant of S¥%ng
axoept that the dischargs timse gonstant is dowinated by the fall
from the ranimam voliage of Bv &0 below the ﬁar§~§i$&§ trip
Igvel of .&v, and this results in a dischavge time constant of
1%ms. As with the S8 oirouit, in the ¥ sirouir bssed on this
Lwmnticn the cspaxaitoy (2§} iz shorted dirveotly to ground on

channel shanges, resulting in o negligibls discharges tine {23ms).
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The standard design AFY wiroult ohavges and fischargss capavitor
{2} Cthrough resistor {34}, In the standard design resistor {34}
is 5RO andl capseitor  {38) is SuF, resulting iﬁ.a time congtant
of 2bms Yoy both charging and Qdscharging. In the sguivsisnt
sirouit based on this invention the AFT shargs path is through
resistor {33} seb 2.7X0 to capacitor (2§} sebt 4.7uP, resulting
in a vharge time constant of 1Y, Tms for a two-fold improvenant:
the discharge path for capacitor {28}, mesning the path by whickh
the onpseitor is set o a peutral leveel on oHannel ohangas,
shunts across resistor {34) and results in a segliogible discharge
tipe {Wims). &v i obvicus from the above, the procedurss of
this invention of clamping the oapacitors to & neubtral level on
éhann&l changas result in radicsily faster civeouwit discharge
Times. Bisno, howevear, ihe fagt that swallisy resistor and
sapasitor conponents ars ragiived bsoause of the sanpling and
averaging procsdures of this invention rasults in faster chavgs
times an well, which is another Tactor contributing to the fast
tuning spaed of this inventios.

Refearence iz made W Pig. 13 for s descoription of a
civeuit that can be used For the differential AFY amplifisy
cirouit 40, AT voltage frow the oubtput 20 fluctuates above and
below the spproxismate centear peint value of the regulsted voltage -
abt the output 2. The resistor 3 sonverts the APY current to
a measurable voltage, and tagethér with capacitor 28, determines
tha B-C time constant of the AFY civouit.  Thae AFT voltags is
weastved between civvult lzads 28 and 2R wiza thair connections

Lo an operatlonal anplifisy &3, whieh iz arrangsd to measurs the

33
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difference betvesn the two voltages. The terminal 3¢ is coupled

‘vis a buffer amplitier 58 and 3 vesistor U to the inverting

input of an opesrational ampiifisr 52, ant a resistor 84 is
vonnected batuesen the ampldifierts cutput and inverting inputs.
The terminal 22 is conneoted wia a resistor 56 Lo the none
Inverting input of the asmplifier €3, A ryasistor &8 is siso
sennectad from the non-inverting input of the anplifier 2 to the
Junotion of resistors 70 and 72, that are connecked in seriss
baetuwsen & podnt 74 of voltags V, and growd. The valuss of the
resistors 79 and 7R ars such as Lo apply & pradeternined positiva
iss voltage, 2.8 volts in this gasze, to the nons~invartisg inpat
of the awmplifier &2. The voltage of oirouit issd 230 oan be
sither positive or negative with rsspsot to the B referance
yeltage 22, but for veasons of cowpatibility with the ADC-E08 IS
which sxpects positive voltages, the ocotpul of the opsrativnal
amplifieyr 62 iz level shifted upvard by 2.5 volts via the input
coming  throsugh rasistor &8 so €hat zers AP ourrsnt  is
Tepresentead by the center of the ADC's dynanic range and so thad
positive and negative voltages in rsspect to the DO refersnoe
veltage 28 oan ke properly wsasuresd by the ADO.  Thus, as long
as the sum of the AFT voltage gt ths terminal 20 plus the
pradeterminsad positive bias voltage iss» graater. than the ragulated
veltage abt the outpul 223, ths output of the amplifiser &3 will
always be positive, and the neutral lsvsl will be at 2.5 volts.

in the flovaharts o e explained, certain voltags
Idmity and ranges ars indiecatsd. It iz 1o e undsvstood that

they ayrs Just examples and refer o preferraed valuss for the

in
B
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particulay receiver cosponents of Plgs. 23 and 24. Other valuss
msy be used.

In operating ¥ tuning system of this invention, it is
nesessary o find s nominal of referancs valus of APFP. Ona way
to do this l8 ko fing o very listenable station and use $ie AR
vmitage as the APT nominad or refersnoe voltage. Such a station
may be found anx showns in the flowshart of Fig. 2. Power i
turned on, step $6, and at x step S8 the next stabtion is tuned
ir.  Tha 88, N and AFr capacitors 24, 25 and 28 of Pizy. 1 sre
Then meomentarily clamped se that they ars charged to the neutral
woltages provicesly desoriksd.

Tha next portion of the proosdures invelves unlistenabls
station identificatisn. As indicated at step B9, the first step
is To obtain the values ©f a first grsur of individual samples
o tha averasges of s first gsroup of multipis samples of each of
the 85, ¥ and AFP voltagess that ave developed on the capacitors
24, 28 and 28 withdn a fevw nillissconds (ms? after Lthe clampdmg
iz relsased. By way of exampls, the fix&& group has five sanmples
cgeurring within & ma.

Arn inportant aspesot of the invention is the avaraging
of muitiple samples to obtain valuss of B8, B and APY that are
usad in the tests of 3 step $2 that identifiss uniistenabls
channels. Plg. 33 {llustrates the sappling and aversging process
as applisd to the AP voltage on the sapasiter 38, The voltage
F1 on the AFY capacitoy IR vavies in smplituds, but the averags
of samples taken during a tine pericd 95 &5 not affected by the

variatisos as shown by the line ¥7. This progedures can resxolve

38
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the APT current level to 2 udnps 4/~ 3 IJxARp ADC roundimg srror,
depending upon the nmumber of sanples taken and the durstion of
the time period Suring which they ave takaﬁx Sudmps in Ihis
design veprasants approximabely 3208z fraguencoy deviation of ths
287 IF Treguenay. The aversgs vwalus §7 is conpsrvad o the
OO referanee voltage 2% 10 arevive at the AFY cffsst voltsge as
wsed dn steps 07 and 134 of Figurs 7 and elsawlere.  Although
not Lllustrated, the avevagss of the samples of the voltages
aoross the 88 and N capacitors 24 and 38 respsotively ave loss
affected by noise and artifacts.

The diamond decision step 58 coomparss ths averages of
Tha 88, K and AF? sawnples ag conparesd with respeotive  llmits.
The average for the 88 capavitor 84 can be compparead with the
minimom op threshold value of 85 specifisd by the manufacturer,
f.e., appropimstsly 8V Iin the design of Figures 23 and 24, owan
though the oapasitor 32 is not fally charged bevause it is about
0% charged. The situstion in Sifferent in the case of the W
sasplies beacausse of ths long charging time oonstant «f the
capasitor &, I, sz in the reaceiver componants used an an
axample, the saximgn permissikle noise is specifiied To be such
that tha ¥ capacitor 28 will be charged to 0.€ % in Tive tims
constants, a8 tims constant being the grodust of the capaclitanas
of the capavitor 28 and resistances in series with 1k, the nolss
Iinit oharge curve in the presence of dthis moximm nolse s as
shown in Pig. 3. Thus, if the averags of the samples of N is
sbhove the ourve, the station is considered tm-bm tos nolsy o be

Iistenabklis. Since the first group of samples are Iirndionted in

3§
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Tthe flowehard o oonuy within § ms, which Iis slightly less than
one-half a oharging time constant of & ns of the copponsnts used
in the oxanple, l.o. st point 87 in Fig. %, & &éatiwﬁ will bs tow
nodsy 4f the average voltage »f the first group of sanples
excasdy .18 w. Thizs iz the sxbtrapolatisn technigus previsusly
referred to that pareits faster tuning. additionslily however,
the nolse vapatitor is integrating the neises pulses, ax indicated
Ty the spiles §2 riding on fop of the charge curve. Thess noliss
pulses will fstroduce syrors 1D Not avoounted for.  Taking the
averaygs of mulitdpls samples will teng to avarags out the noiss
rulses, et since snly five sanples are taken in thiz axanple
thers sould s%ill be an arroy factor. Singe the nofise pulses ara
of approwimately constant awpliitude rogardless of where thay
SSeur on the oharge ourve, the srrors will be grasatest lower on
the ourve where the nolise pulses reprassant & graatey persentags
of the value of the curve. Therafore, sanples taksn savriise will
r&qﬁir& 3 greater allovanes for strovs than samples taken later.
The avarags valus of the fivst five sanples will be about &% less
than the individual sample taken at 4 ms and 50 will tend to bhe
sonavhal conservative in redeating stations and could reprasent
the erroy adiusthent Factor. An additional syror adjustasnt
factor coulld be insertsd if desived Lo nmovs fully conpansabts fop
this ervoy condiktion.

Lastly, the diawond dagision step 32 tssis o see if
the averasge of the first §xm&§'$ﬁ sapples of the AFD voltags on

imdt. In the girvcouitr dasoribeg

Rt

the oapasitor 22 sxoesds 8

harain the gapacitor 38 will not be fully charged when the last

37

Samsung Ex. 1320 p. 1175



b

A

10

3

5

WO RN FOTRERG08NET

of the first group of samples is takan so that an exirapolation
technigue sueh as that wsed with roise must be ussd. In &his
case, bhowvever, two nolse limidt ochargs ourves Q»:m:lei ba ragulired
beoanse the maximin 3AFT voltage for parsginsily listenabis
ghannels a&n'fﬁﬁge up o approwimately ¥ v ooy 3 v in relation
Ty tha DU refarsnce volbage 32. & & OWC v&ié& Gf i~ 8,
sgpidvalent o - 3I00pAGps, oY o a freguency deviatisn of
£8, D808, is  Ingdicative of & vary bad channsl. {The
manufactursy’s recommernsied hardswired trip clirouit is set ab -
2Gpadnps in & circuit with a 5SRO resistor 34; the sgulvalent
sironit desoribesd in this application has a .70 resistor 34
which »ill causs 8 channal to gansvabts approxinmately twios the
APT currant in the eguivalent civcuit. Therefore, +§~300 pinps
{48, 000K Sreguency devistiond in the sguivelent clirseit is
approvinately agual o 4/ ~130udnps {30, OOHe frsguency deviationg
in the mapufacturer's recommended s:immit‘ ¥ In the olrcult used
as Ay exsmpls herelin the approxismsts charging time constant of
the capacitor W is 12.7 ms S0 that the first group of sanples
goour during & bine gf approximately $.4 of 3 ftims constant ag
which ths abselute value of the cherging curves is abouk G.27 v,
However, singe the AFT signal iz doninated by the supsr-imposed
audic the exirapolation process sust be adiusted o allow Jeoyp
that audiv so that stations are not rejested in error. Onos Lhe
capacitor iz at full charge, the audio fluctustes above xnd bulow
the guhter point of the AFT level by about By, By alsu
axtrapolating the chavgs curve for the super~imposed audis in the

S[EMB Way Qs ust doseribed, an allowanes of VATV must de added

Samsung Ex. 1320 p. 1176



]

RLE e e s BPOTOSSHaEY

T the °3?V‘px@viausl§ almilated, and bhus bthe actual melvcehion

Ievel will b seb Al +f/~.85v {.27% * 37, roundsd upd and is
agulvalent to +/-1853 Anps, Thersfore, if tﬁa avavage of the
Tivst group uf samples is Freatay than +0,.5% oy lons than 8. B,
thee AFT iz tow largs ansd the chanwel s identified as bairsy
unlistenable.

As indicated L a shep 894, any channsl having a station
that is not reiscted in the diavond dacision stap B is resorded
zlong with its value of 88. & determination is made in & dismond
decision step 95 as to whether all of the channels in the FH bangd
Rave been snalyzad, and the procsdurs Just desoribed 18 repsated
wntil they ave.

Whan all stations {n the FM bangd have been anslysad,
limits for ¥ can be oxlibrated, i¥ degiread, as indicsted at a
step 88 by following the provedures of Figs. 17 Through 23 o ba
desoribed, and the calibrated valus uwssd in plate of the .3 %
applisd signal in & step 104 to ba desoriked.

Whethar oy not the noiss calibration is made, the
station having the lsrgest 8% is tuned in, step 180, and oheooked
te sae 1Y it is consistently lisztenable by following a more
restrictive procedure starting with a step 102. This involves
taking sevond and thivd groups of sgually spaced savples =f the
88, ¥ and AFT voltages during suscessive intervals of &4 mE,
computing the respective sverages Yor each group and tha 88 ranys
fay esch group. The sampling pericd of S4ms is used {nt thig
circumstance of attenpting to find a vary listenadle station to

Use am an AFT refersnce bevauss precision {s important at this

38
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stay ~~ 4f the yralsranee lawsl of AFT iy inaosurste, the
sraluaticn of every -statien in comparisen o it will bs
inavourats. A sawpling pericd of S4ns in 1&@ anough Lo raumevs
audic down o ISHz in ordsy RO aryive ét 8 pure APFY deviation
signal. At othsr steps, shorter sampling pericds wmight be ussd
for the =zake of z faster scasmming spesd, ot ab the risk that
song AFT ssasurenents night dnclnde an arrsy dus to the sxisbteanos
of super-inposed audic. The prabability of an ecror ig basad on
the probabliity of the presencs of the wary low frsgueney as.uiie:ft
that was not sveraged out, along with the relative strength of
this vary low fragueney audie. IT thers is nw very Iovw fraguency
sudic present on the AFP?Y sigmal ‘at the time the sagpless ave
taken, there will be no soror. The arrors ooulsd s reflsotsd in
& atation being invorrschly soceptad or psijected, or in an
incorrast OF. The following Table 2 illustrabtes the design
trade~offs between sanpling perisd and scanning spesd., The worsk
case scesnarie for a scanning radis s a8 broadoast sres with wery
wany stations, as iliustrated in Lhe takle. The table assunes
a8 listening aves with 285 very good stations, 2% very bad
channels, and 50 other channsis thadt would raguive Jdatailed
peasuremeants o propsrly ansliyvss.  The aspest of this inventidan
that aflows making the asocepiance of very good stations and the
rejection of very bad channsls bassd on an indtial sample ov
sanples nininizss the reguived seamiing time. The portion of the
scanning from the foliowing fadlis thadt is ailocated Yo this
initinl decision step is Just two benths of a3 sacond Ffor the
1

total of 5S¢ channels that vould invlude the 2§ veary good staticng
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and the 2% very bad channels. 7The romaining 50 channels which.
must be evalusted vis an sdditional set of HERSVTLNents Sonsune
the majority of the time, as indicated. ﬁystém Jdesigners will
need to evaluate these parsmeters te detersing the performance

parametars of their target system.

Tabla 2

SN

Humbar of Chamnels
Yary Sood 25 «3 g + 1 sen, « 3 uee,
Vary Bad 25 3 Sao. i BeC. 3 OBeG,
Remaindsy & DS BB e s8S. LB sss.
Total Scan Tine ¥.8 sed. 1.8 seS. 1.0 sao,
Audie Removed Down ool i% Hz 3% Hs= &3 Hg

Bvery time a channel changs fs nade the 8&, N, angd AFY
capasitors ars olamped and released am drsaribed earliisr, but
refarence Yo this procedurs is_wmittaﬁ from intermediate steps
in the fiswcharkts, sush as Step 108, for the sake of brevidty.
Flowehart steps that implicitly invorporate the clswping and
releasing provosdurs includs: steps 106 snd 108 of Figures X and
§; step 175 of Figure 10; step 324 of Figures 13 and 16; step 16

of Flgure 12; steps 478 and 478 of Figure 277 step 482 of Figurs

28, and any other steps that spacify a channel change.

Ther, in & dissord decision step 164, the strongass
chamnel is rejected if the 58 rvarages for boih groups of sanples
are net greatay than the threshold value used in shep 82, the B8
ranges for the groups ave not within 10% of sach othar, the
svarages of ¥ fay botn gr§u§s'§s above the curve of Filg. 4, oy

tha varianse betwssn the &FT'&verag&s for the @rﬁﬁpsviﬁ graaster

Cthan 02 v, whioh in sguivalsnt to approximately ¢ Jud or 330B:

41
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fragusney  deviation. inoe the searsh is for a stable,
tigtenable, noise-fres statisn, the noise limiv st § W€ {ime
constantsl is rodused Lo 8.1 v s indieated i§\Fi§~ 4 mo that dhe
nolse fimit iz ouchk lower than in the step 82.

if(th@ chmnnal having the largest 38 is rejsoted on sny
of the oriteria in the Sismond decislion step 104, 8 cheok is made
in alamend decision step 165 to sse iY¥ ancther channel has besn
recorded in memory at stap $4. IF s, the next strangest statlon
iz tuned in {(step O8] and exanined ns in the step 102 and the
Siaxmond decisisn step 104, If no satisfactory station iw found,
the ARY iz not calibrated, step 119, wradl the range of AFT values
used in Sismorsd decision stepn 2% Is inoveased, & ro E 3 v,
in determining the listsnability of channels &y Qasoribed in
soeanection with subseguent fiowsharis.

Xf & station passes the oriteria of the dianond
deoision step 104, the aversgs of the AFT avérage& £y the Bwe
groupy of sseples is wsed, stap X3, 3w iﬁé referencs valne of
APY for the ponpubation of the APP offset as regquired in othsy
@rnmaﬁuxaﬁ o he feseribad hersin.  In o dusl Vuney systen, an

optional step 13} can be urdsrbaken at this time to balanoe the -

Cmeasurements of the fwn tuners so  that  both will  respond

identically to broadeast signal parameters.  Step 113 rafars to
Fig. ¥B, whisch is dJdesoribed next, After both tuaners have
exeputed the power up routine of Fig. 2, step 101, the 88 avarags
For the calibration station neasured by the spanner tuner i
subtracted frow the sane measurssent made by the listening tuner

in step 10Y to srrive st the &8 dual tuner ralanoing fastare In
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slap 105 this B8 belancing Ysotor will e added to all subseguent
seasuramants of 88 by the soanned tuner that ave described in the
Tioweharts in this dovument. dn ¥ dual ﬁuneé‘balanmiﬁ§ fastay
is similarly arvieed at in step 107, and is used to addust all
subsaguent scanpey tuner K mEasuremnents in stap 109.

How returning o Fig. 2, vhen this startup calibration
procedurs hag been conpleted; the radis can shift into (s normsl
vperation modes, az Iingdicated i step 111 and whish will be
desoribed in othey flawcharts ;n detail. In sither case, the
tuner iz tuned to g predetarmined stavhup station, step 134 whioh
may e the station the radin was tuned to when +1the radis was
last powersd off.

In wview of the fact that there s considerabls
redundansy in the Flowcharis far:mperatimg Idstening and sesnnlog
tuners, identical steps and diapond decision steps are dssignated
by the same nunber and those that Siffer only siightly ave
designeted by the sane manber primed.

Whather or not the reference vaiuﬁ of AFT found by the
inivialization procedure of Fig. 2 just descoribed is still valis,
Qepends on the awount of time that has slapsed from the last
deterpination of & reference valus. Thersfore, afler a seak oy
sean node of operation iﬁ aotivated In & singls tunsy recsiver
or the listening tuner of a dual tuner recaiver, the elapsed tine
is noted, dlamond Qecision step 118 of Plg. 5, and the valus of
APT found i the initializstion provedure is used, step 118, if
the elapsaed tine iz loss than some arbitrary amcunt such as the

five minutes shown in the diamend decision step 31318. If too nmuch
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time has olspsad, the progedure followed to derive & sultabkle
refarance valuae of AFT is shiown in Fig. §. Fig. % prooseds freow
a State 1 to a Stats 2. It is nearly the same as Fig. 3, but
4iffars thersfrom in the following respests.

If the weakest station listed in memory at the step 84
of Pilg. 2 iy not ssdisfactory, thare is no other station that can
e ured to provide the refsrence 380, but in Filg. 3 there may he
another statisn so that instead of not salidbwating AFY as in step
310 of Flg. 3, & searcek is made, dlanond Qecision step 1S, to
see i thers is & previocus esiibrated value of AFY stovred in the
systen®s semory, in vhich event It is used, step 120, althoogh
Live ninutes pay have slapsead since $he indtlialization procedurs,
the prooedure of Fig. 5 may have bean perfsrmaed in the meantime
in the normal sourse of seek o sean tuning opsrations.

Whethey or mmt five sinutes has lspsed since the
referancs AFYT way deternined by the indtializstion proowdurs, the
procedure of Plg, 8 may be usaed 1 thers has besn 8 sigmificant
change in tewpersture, The change in temperaturs is indicabtsd by
2 sEnsor volbsge, step 1831, amd ¥ it dess not indicste s gliven
changs in tempersture since the lsst referencs valus of APT was
getermined, shep 123, whether durinsg indtialization or stherwise,
the previows refsrsnce value for APT is used, step 125, buvp if
& greatey changs in Temparature has oogurrsd, the procedurs of
Figs 8, baginning with the stasp 88, is followed.

Fig., & is a flowchart of the tuning speration in
anverdancs with bazio azspects oFf his invention of an FH receivay

maving only one tuney and no Sisplay or Yhest station wmemory™
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fonturs. Each channel is socepted &8 & listenable station oy
rejected wg an uniistsnabls station as it is addyressad in the
ssak oy soun nodse of opsration, bhut the ﬁa@i&iﬁn& arg made nors
socurately and guickly than {n the prisy ars.

After the sesk or sean mode operation i initisted, as
indicated kv 2 step 132, the progedure passes from & state L to
& state 2 ao as Lo attain a calibvation of AFY on a very gosd
station in the samy panner as indicated by the flowchart of Pig.
$. Unlisterabls stations are identified in nuch the sase manney
as in Fig. B. The step B8 Ffor momsntarily olamping the 58, ®
and &FY capacitors and the step 90 foy samg&iﬁg are the sans as
in Fig. 8, it & new step 123 fs added that determinas the
diffsrence, =r offset, botwsen the AFT voltage of a currsnt
channal and the refersnce AFT voltage. Ho offsed zould bhe uued
in FPigs. 2 or 5 boosuse thelr purposs wag to obiain & reference
value of AFT for detarminatisn of the offssb. Thersfors only =
Targie of AFY waluss oonld be usad in Pig. 5, as in the prioyr avrt,
dut dn Filg. & 8 diasmond Socision step #2¢ is the sane as the
dianmond decision step 82 of Pilg. 5 oxcept for the fact that the
AFT offsst, rather than the AT voltage itself, {s compared with
the voltage limits indicated. If 8 statiown passes thy writeris
of the dismond decision step 837, it {s accepted and the swdis
signal Iis turned on, step 138, Bacause the selsotisn of
aocephable stations is made on the basis of & Fov sanplss and
rathey lvozms oritsria, they may wall includs stations that avre
barely listanable or svan unlistenadble as in the priory art, but

unlike the prior art, tha sane channels ars accspted by the sane

$8
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radie at Sifferent tompasratures and by Mfferant ragios of the
sane bhasle Sssdgn.

Fig. 7 iz 8 filowchact that agdds furﬁh&r staps to he
Fiowechart of Fig. & for distinguisbing bebwesn listenabls and
am;istagabla‘ﬁﬁatiams with yrsater aoouragy. It provides for
éssigﬁiﬁg‘thm strongest chanhels o nenory bubions {push budten
switohes assoaiated with respective memory looutions) copmonly
referrad to as "best statism mewary® duttons, bt has noe display.
Exeept for adjusting the mindvewm guality isvel and 8% thresheld
in avcordance with the position of a countey deivingfoity driving
switoh as cptionally indicated at & phanton step 128, the figst
part of the procedure iz the same as in ¥ig. 8. AL 3 stayt stap
1%2% mexk or secan attens wan be astivated as in the step 128 of
Flg. &, et in addition thevre is a best memory dutien.

F¥ery listenable ststions are now fdentifdied. i¥ =
shanned is nok rejentesd at the diasmond decision step 834, &
diamongd decision step 138 debtermines whathar o not v is very
ilistanabls on the basis of 1ts having virtoally oo nodss.  Thus,
an unliistanablie chammel {8 identifisd in the disnmond decision
stap §2%, and a very listenablz channel is identified in the
dizmond decision step I8 on the basis of a very few samples
taken In the step 38, thersin shown by way of s=mampls to soguy
in 4 ns.

Only & chamnsl that s not rejected in fhe dismond
devision step SV s being unlistemnshle or nov olassifisd aw
baing  very lilstensblis in the dJdiamond decision step 138 is

subjected to further saspling and anslysis for determining
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whether It is listenable or not. Much tinme {s saved beosuse the
nunber of channels subjected to furthey analysis s reduced.
Further samples are vaken of 88, N and AT ané the averagss of
sach ﬁétarmiﬁed s Indicated in 8 step 139. In this example, 22
sanples ave baken &t .5 ms intervals during the mext 16 ms. If
& guality factor, OF, is to be computed, the ranges of B8 and
sra found.  The offset of tha averags AFT frow the noninal value
ol AFY is deternined in a stap 137, snd 3 disnong decision stap
134 detersmines whether the 83 averags is grester than & given
threshnld, the N sverage is less than s given limit, and the AR
average is less than a given limit. The avesptancefreisgtion
valuwes reflest the ahargs ourve, as illustrated in Fig. 3, for
the tiwme psricod when the sarples ware baken. I an affirmstive
answer s attained for all thres, the chamel is considered to
ba Listenable, but if~a negative wnsusy osoours, the channel is
rrijsoted and the procedure Ioops back o the step 85 as indicated
By the step ¥3.

Rots that in order to be accepted sz listerable £y the
staep 1343Aa chamnel mpust be nove listenable or habttsr than that
reguired for asceptance by the shep ¥3° dscauss thers ars more
saxples whioh rafine the wessuremsnt. By sxample, an average of
0.8 v for the sasples taken in this stap 130 would be a wmuch
iower noeise limit than in the shep 237, and 3n AP offset of ¥imy
{eguivalent to 27ulnmps) ix nuch less than the offset of 8.8 v
{eguivalent o 1B8S5ulwps! uszed in ths shep. 88,

&s 3 Turthsr refinemsnt of ithe System, station

listenability may be analyzed &y use of the guality factor
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deteruminad by steps 138 and 138 thabt are shown in duashed lines.
ohis is & mathamatiesl progedurs that conkines the elifects of
multiplie signsl pazramataxé ints a single rasull. ‘i‘iﬁiﬁs provadars
yialds botley results rhan would be obtained by depending on any
single sign&itgaxametax* stations may be gradad Inko Lo oF DoYs
groups bassd on  thalr respective guality fachors, and the
gradings may be distinetly indicated by varicsus means on aystems
with o display unit. A wmeans may be provided for sslecting
stations of sertain gradings, and of rajscting stations ol wathay
gradings. The use of QF Lo acecept or reject stations may be qone
seguentially, following diawpond Jecision step 134, as show by
rhe selid line in the Slicwchart, or it may be Sons in Iisu of
digmond step 134, as Indicatsd by the daghed lims iwm the
Filowchart proceeding from step 132 ivectly o step 138, The
gaalivy factayr, QF, expreasion is repeatsd here For convenlisnoee,;

as Followsl

Ay e
OF = JAVE R TRPTSTTEET » msiwmﬁ

Sinoe this is & sinple caloulstiown, the assoviated progedurss can
pe wanily provided by one skilled in the art. If, sa dindicated
in a dsshed diamond decision step 138, the QF is sgual o or
grextey than a prasslscted value, the chamnsl is vonsidered Lo
fe listenable, Ordisarily, the preselestad valus would be set
s ., but if noisy channals ave oot dasirad, it ouuld be set at

5. A& key on the keybeard &3 controls means for varying ths valus
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«f the QF used as a oriteria for sslestion of a ohannel as
Iistanable.

If & channel is refested as unlisterable at any of the
glamend decdsdor steps $27, 134 or 138, the next ohannsl is
anniyzed begimning at the step #8 as inticated by the steap 83,
but if & chamnel is determimesd o be vary listenable Ly the
diasond decision step 128 or listenable by the dispend daoision
staps 134 9wy 138, the heost stations are sssigned o ohannal
selevtion oy pemory kuttons as lmmediately deseribad. A dlamond
decision step 140 determines whether ons of the seeX or soan
tuning buttons, or 3 best station mawory scanning button has been
sotivaked. X¥ a ssek or sosn bution has been sotivated, the auvdio
iz turned on, step 142, snd the progedure stops. IY¥ the begt
WMEWMOTY  scanndng  bubton has  heen activated, the gchanmel is
recorded on 3 tundng 1ist for subssgusnt Ivading inko 8 NeRory
lovation assooiated with o channsl sslection kutton via step 3144,
Rext, diapond decision step 148 determines if the entive PM band
has been seammad.  If not, the procosdurs loops bask $o the shep
88 . I se, the twning or memory butions ave reéspectively

agsoriated wikth the stations in accordance with thalyr 88.

%

Adternatively, only the very good stations heaving no noisne, a

%

determined by diamond decision step 138, could be assigred Lo
DAMOTY oy Shannel  sslsction bubtons, Cbut if there are less of
such stations than there are channel sslsction buttons, the
romsining buttons could be assigred on the basigs of their 58.
The procedures for finding listenable stations as

illustrated in Fig. 7 and elsavhers arve designed to mininize the

Py
5y
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T pime rveguirsd to  xgan  the frogusnoy band  and wmaks this

gaternination. Howswey, if spesd were not an issus the AFY
salibration procsdures of Fig. 1 or Pig. § sould be used instead
sincs they sesentially are sisply sors vigovous slgorittas fov
finding & good ststion.

Ar important aspect of the inventisn s the spead with
which the channels of a band can be classitied as unlistenable,
vary listenable, =y listenmable. In addition Lo the clanping of
the 885, ¥ and AFT capacitors 24, 236, and 38, respeotively, beisre
they are fully charged, as was explained In conpevtion with Figs.
i, 2 and 4, the speed is contyvibuted Lo Ly thse Taet that
unlistensble and very listenshle chammels ars guickly iderdified
on the basiz of s First group of a very oy sampliss by ths
diamond decision steps 93¢ and 138, respeotively, su that these
channels o nod have to be analyzed on the basis of the second
group of sanpless referrved to in the step 130 ow in ths step 138
i¥ used.

Another Factor contributing toe the speed of scanning
a band of freguencies iz that satisfactory valuwes of 88, N and
APT can he attained by averaging the samples taken from s cirvouwit
wiih & smaller filtar, vathey khan by using & Isrger Uilter in
contunction #ith a hard-wired trip cireuwit as in the priocr art.
This ix especimlly asdvantagesus in deriving the value of AFT,
becsuse in the prior ark the APD filter oirveuit showld be
gusigrned to filter suh the lowest awndio fregusnoy which may e
preasent. The sampling perisd of l6ms as used in this applisation

i sdeguate o pomove the supsyrrimposed andie down to &R2.
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Other sanpliing pericds oould be ﬁaiﬁaﬁaﬁ £y sitheyr fastsy o
mare precise csperation as preavicusly describsd. & large €ildeyr
vapasiter introducss considerable delay. Typioal enginesring
practices in priosy art radic design allow 70 me to evaluste sach
channel dus to this filter. Fig. 33, previousiy discussed, shows
an AFT signal ¢1 ss it vould appear with a reduced low PESS
£iltar when the IF signal ix modulated with a low asudis
Treguanay. Thig signal is the sunsation of the audic signal ang
The more slowly changlog APY signal. The second group of zaspliss
are indiosted at 8, » 5, and it can be sesrn that theiw average
will be substantlally unaffsctad by the audic signal asw sha&a by
the Qashed Iine 85,

Filg. 73 illustrates a Qiffersnt procegurs that can be
used dn Fig. 7 iFf the dianond desision step 927 vajeots a
channel. Certain types of radio interfersnse patterng will cavss
irtermittent wltrasonic nolfse bursts that ars barsly Seteotakls
andibly, bt which exosed the noliss rejection limit for a few
miliiseconds Quring wach hurst. A dlanoend declision step 150
determines whether only the noise N sxcesded the Iismit in the
Qiamond decdsion step #27. IF not, the channel was reiscted for

sther ressens and the provedurs loops back toe the step 58 wia

4

stap 83, but I only R exvseded the limit, there is a slight
daday befors ancther saample is taken of the noise, step 153.
This additionsl sanple must confirm the continusd presence of
nolse in order for the station to be relscted. Then at & diamond
deaision step 154 it is detersined whether the smplitude of the

sampla exeosods the ampliituds of the curve of Filg. 3 3t the tine

53
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the sanple oocdurved. I¥ oso; the noxt channel is tuned in, step
23, and the proosdurs loops back o the siep 88, If neol, the
channel is not considerad to be unlistenable because of ¥ and the
progedure. goes o the  dispond decision step 128,

Plg. & f3lustrates the flowehart for the tuning of an
M oraoeiver in whish the very listsnadlis and listenable chammels
ars rosorded in mesory and displayed as shown at 44 of Fig. 2.
PThe FH Mand in scanted so a8 o update the displsy 44 upon
reguest of the operator ¥ such an update s nobt besn dons
within & given time. Thus & step 1287¢ differs from the steps
122 and 1327 in Flgs & and 7, respestivaly, by indicating that
a refresh scan button is included with thse ssek and scan tuning
bubtons. After finding a noninal oy reference wvalus of APT in
going frow state 1 to state 2 in 8 panner sueh as illustrated in
Fig %, 3t is Setersined via $lawond decision step 1586, whathex
& mcan of the Y band has bean mads nore than a8 given tine
pravicusly. Thivty ssconds is suggested, but othsr Sinpss sould
e umed.,  IF not, ths net staotion in the é;istimg tuning list
iz Zuned In and its audio turnwed on {see shep 1583, 5o as oo
enter a state 3 in which the statdon is monitored am will be
gxpisined in comnmectktion withr Pig. %. If the allicvated Time hasp
slapsad sincs the last scan, the provedurs for identilying
unlistensble, wery listenable and llstenable channsis desoriked
in connestion with Fig. ¥ is carrvied oul.:. VYery llstenabls and
listenable channels avre rascorded onr @ tuning display list and
hedr 58 and ¥ valusy avrs racsrded via steap 160, IE the QF is

used {sse step 136 and decision stap 138}, it i

0

¥ regordagds As
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in Fig. ¥, & diamond decision step 14§ deternines whether or nat
all the channels in the P band have baen aalysed. £ neg, the
provedurs loops back o step 88,  If so, &h&‘ﬁiéylayAis updated
via step 183, with the wvery listenable and listenable stations
found in the Wost r&cent‘saaﬂ slong with indications of thelyr
respeotive nojsse levels ¥ an& theiy guality faotors, OF, i¥ the
latteyry ars used.

IL s then determined abt & dismend decision step I49
whether a sesk or stan tuning butiton has been activated. 1If =,
the radis is tussed, atap 188, to thé next listenable or vesy
iistenabls channel, in referencs to the sharmnel bhat was tuned
in at the time of step 1I2%, as determined in the wpdating
procedure . As Indicated by & stste 3, thiz station iz then
mondtored as will be deseribes in connection wibh Fig. %.
Howewer, 1¥ a display vefresh button has besn activated, the
seanning process will have oyolsd the tuner back to She starbing
chanmel. Step 1&4 indivates that the tuning provess stop 4t this
point for continued Iistening ad thst channel. Ioplicit in this
step 48 the unstated reguiremsnt to turn the audic back on.

Fig. & iv & flowshart for monitoring a buned in ohannel
in state 3. Ay novtad in Step 1568, vhen s statien iz tuned in,
samples are balen of 88, K and APY and their averages as well as
the ranges of 88 and N ars computed. The offssb of the average
AFT is alse determined; via step 170, and, if desived a OF is
womputed, step 1¥3. A detormdnation is made if the stotion in
drifiting In step 173 by comparing the £8 rangs Lo sowne

pradatarnined value such as £.2v, and if so the display may bs

i
37
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saused to indicats that fact sueh as by updating lovatdion 8531t of

Fig. 31 to &isplisay the word *Drifting®. Updating of the display

of 85 and N and OF, if used; is performsd in step 17¢. Iv a

station is broadoxsting diglital data, relative fata ie presgssnted

& on the display 44 via step 178%. Hext, the procedure loops back
o step 1%, Thus, & tuned in chamneld iﬁ rapastedly updated.

Referance s now mads ko the flswehart of Fig. 10 fov

8 desoription of a Ul pasy method For tuning s singls tuney FY

radic having a displsy. Duving a fivet pass, the unlistenablse

EA and ey listensble channels are (dentiffed in the sane way as

in Fig. 8, f.8., by the aotions in steps 88, %0 and 13d and ihe

deeisiony in the diapond Gealision steps 227 and 188, A& dismond

decizsion step 138 causes the progsdure to loop back Lo the step

BR until &3l ths chamaslis of the P band have hesn analyzaed.  Any

is unlistenabls channels detectsd a3t the dianond decision step 82°¢

ars marked in nomory via step 188, The very listenable channel

Sstsoted In step 1I2¥ sye sssigned the best OF and sre alss parked

in mewmory, in step 1¥0. Thess stations ars assigned the best QF

Leonuse an insufficiant punbsy sf samples have heen taken, over

pa¥ gn insufficlently long perisd of time, in order to acourahely

detsraning the stadtions AFT. However, since the station hag

passed the tests in steps 837 and 128, and therefore is Rnown o

exhibit virtually wo nodse, Y is grésum&ﬁ o offar the best

Jistenability and thersfore is asssigned the bast QF. When

i

&

%

28 diavond decision step 14§ indigstes that thse Tirst pas

oopplets, 3 sagond passy iz entered.
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The purpese of the first step 174 of the second pass
is to run a side channel slisinstion slgorithm. The 5% of the
channals on eithey side of sach listenahle mhagﬁal noted in the
first pass ave coppared with the 88 of the listenable ghammel
betwaan them, and if the latier is stronger than both By &
sertain percsntage, > 30% in this oase, they ars <onsidered t§
ba invalid and are nobt to ke placed in BaWAYY. The broadoast
sndrgy of strony stations sverflows into the adiscent shannel
freguencdes.  In this situstion the signal eneray of the center
channal will be substantially stronger than that of the adjaosnt
channels {which
axrs referved to a3 Yside channslis®}, Covasionally side chanmels
will met ke rejected in Pass #1 because the noiss and AFY
parapeters somstises flgctuate ints the “listensble® range. The
intent of this festure ix to discover thess situstions and
@l&s&ifg the side charmels as unlistenable without subiscting
them to the Pass #2 analysis,. &3 stated sarlisr, this algoriths
way e enhanced Yo regudrs that both adjagent channels posonss
graater than & ceriain wmininun nodise Isvel in ordey e be
rajected as side channsis.

&&xi, In a step 175 the radis is tuned to tha next
ohsnnel which has net been sarked in mewory asg beaing listenable
or urddsterable, and a seoond groupy of samples is taken of 88,
N and AFY, thelr respaptive svaragss ars amm§are§ and the rangew
¥ B8 and ¥ ave derivad in step 12307, whiieh @iffers from stap 130

L
d WRE

{4

By sn Indtial waid state dum Yo the faust that the ohanns

7

Just tuned in. The ofisst of the averags AFT with respsel Lo ths

31
i
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AFT deternined in goling frowm stats 1 to state 2 by the provedurs
of Fig. 5 {s caloulsted in step 132. Ths dlevand descision step
334 then checks to ses if the 88 > a given thrashold, ite noiss
averags 4 % 8w, and its APT offset Is € TImV.  An AFT olfsst
of T3mv i eguivalent to an offset of 3IdgAnps, or & raguenuy
Joviation of ¢,.500Kz2. IV is to be undersioed that the véit&g@s
ﬁs@& sre only examples. Any channel that falls ko pass these
tests is noted in newory as being invalld, via stap 178, and S8
and ¥ lavels for chamnels that pass the test are noted in WEWBLY
wis sbtep ¥R, If desived, a furthar sorting osut of listenable
channely can b affesnted by computing the ¢F in step 138 and
chacking in the dismond desision step 138 s Lo whether the QF
axoeed B soelectsd vealus. If the last procsdurs is vwsed, the QF's
shove ths selectsd level ars recordsd wis step 178, A dismoad
decision step 180 determines whebber all channels not marked as
invalid at step 188 or marked as valid at step 170 have besn
analyzed in the second pass. I not, the procedure loops hack
o step 138. If =0, ths display is refrashed with indisations
af listsnable channels and thelr ¥ and QF factors ave indicated,
via stap 152, If the refvesh scamning button has been astuaied
as determined by the dlamond Qecision step 140, the propgedure
terminstes, but i¥ & seek oy scan button has been acstivated, the
next station on the tuning list ﬁﬁ tuned in, {ts audio tuvnsd on
and the tuning prosedurs entars tha state ¥, vharsin the channel

vunsd in i smonitored in agoprdance with Fig. ¥.

8¢

Samsung Ex. 1320 p. 1194



[

WO 20T FOTAISSoRONT

Buald.ansn Svsten

In & dual tuner system of ancther cmbodimsnt of the
inventdon, a2 listening tuner provides the XF\signais for the
audic progran of the channel that is tuned in and & scanner funer
periodically updatas the tuning list and provides RDS {nformation
for dSisplay. In the blook ddagran of a dual tunsyr system shown
in Fig. 1%, an antenmy 182 provides RF signals to s listsadng
Turer 184 and o & sounner tuner 18, An IP srplifieor 3188, avdis
amplifisy 18¢, and 8 loudspeaker 182 ars coupled o thy listening
Tuner 184. An IP anplifier 184 is ooupled to the scanver tuney
188, Altheugh not shown, the IF smplifiecs 188, a4 ingiude
limiters and discriminators for deriving the sudis signals. A
sontroliler 198 for the tunars 182 and 188 includes = CPY {sentral
provessing unit) 188, for sontrolling bokh s phase Iscked foap
{PLL} 200 for tuning the listening tunsr 184, and another phase
locked loop 202 for tuning the sosnner tuner 156. An analogetos
digltal sonverter (ADC) 208, contmoted o the CPU 18¥, is coupled
to recsive the 8, ¥ and AFP voltages Qerived Sron the IF
anpiifier 188, ang ar ADC 309 that is conneched o Lthe OPY 19E
iz couplsd £ revelive §, N and AFT voltsges dervived from the IP
anplifisy i?%; RD8 information, that may be Wwanssitted along
with the ohanmel to vhich the listening tunsr 184 is tuned, is
aouplad fron the IF aspiifier 188 Lo the OB 198 wia RDS means
28, RIS informsbion, that may be trensmitted in the shannel to
which the scanner tuner 186 is tuped, is ooupled from the IF

anplifier 134 to the OPU 198 via RDS neans 210.
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A display 213 iz controllsad by the CPU 188 for
prasenting both indications of the listenable and very listensble
chamnels identifisd by the soanner tuner 186 at rospective
fraguencies slong the band, and indications as to certain
Inforpatioh stch as thelr SE amd OF, and any perbtinent RDE
information.

The arrangsnsnt deseribed in Flg. 13 iz that of an P
reosiver system, but the {1llustration is internded to convey the
general sase, and therefore also apply Yo an AW raosiver systewm,
or o 8 systen incorporating both AN and FH remelvers. In the
A¥ case, bhoxes 184 and 188 together, as well a3 bhoxes 188 angd 194
togsthery, vould generally e incocporated in the sape physical
Sevicw, suph as s Kational Senmiconductor IMIBE2 AN recsivey
systen. RIE featurss ars not generslly considerad fovr deployment
on AR broadeoasting systems, and so the RIS dscoders 208 and 238
BaY B Unnooassary. In the case of a3 oconbinasd AN and FM
reseiver, & single CPU 183 opuld connest to and oontrol the
assouviated FLL, ADRD, and RIS subosmponsnts foxr hoth raselvey
systems, and a1l of these devicss couwld be incorporatsd ints &
single oondtrollisy a® 189S, In addition, both listening and
scanner tuners 184 snd 188 wmight be constructed inte & singls
physieal unit 18%, and both listening and scannar IF stages 188
srd 184 might be construcked into a single physioal unit 189,

Fig: 12 is & flowchart of the operatisn of the
iigtﬁning‘tanar 184, Steap 214 vslls for actliveabion of elther a
sesl or scan tuning buttom.  IF sithsd bubton is acvivated, the

procedure gees from @ stats § to & stats 5 oss oax o find &
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-noninal oy rafarente valus for AFT in accovdants wWith the
rrovedurs of Flg. 13, dssoribed balow, In step 238 the fistaning
tomer 184 is then tuned to the next station on the runing list
didsplayad on Qlsplay 213, =5 3 resuld of the lgst soan of bha
SCANNLY tuney 188, sand Tthe sudis is turned on. Tha oparation of
the soanner tuner 188 for identifying listenable stations will
be sxplainsd by refsrence to Filg., 18. Data held in nemory for
the chanmel which was provided by the scanner tunsy 188 is
presented, wvias step 218, on the displsy 212, Hext, as in the
sase of Pigs., § and 10, & state 3 is entered wharein the shannsl
tunsd fn on the ldstendrey tuner 184 iz ponitored as previcusly
described in connestion witk Fiag. .

Referante is now pade to Pilg. 13 for s desoriptisn of
the oxlibration provedurs followed by tha listening turer 184 in
going from the stats 4 Lo the state & of Plg. 13 to find ths
nominel Yy refsrance valne of AFD o ke used in the nonitorisg
opevation in state 3. The purposs for salibrating AFY by the
Iistening tuner 184 i so that the QF fisplayed Fovr s station by
the scanier tunsy 188 s the same ag that displaysed by ths
Iistening tuner whan the stetion iy tunsd in for listening, This
iz possibis besauss alithough the tuners may have different
asbsolute values of AFT, thaiy AFDT offssts for a given station
will be the same, and AFY offset g pradopinant in’ the
determinstion of QF that is performed in accordance with Fig. 2.
Aithough, as will de sxplaired in conmeotion with Plg. 34, the
stanmey tunsy 18§ hawn alyesdy found a nomeriosl value of APY,
this value may differ from the valus Yound in Plg. 13 sinve ths

59
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respective conponsnts in each tuner seobtion may differ siighitly
in valus. AR discond decisicn step 220, 8 detsrmination is made
a8 o whether a pradetersined amsunt of tins, swoh- as the
suggested ¥ minutes, has elapsed since the 1last APY ealibration
of tha ldistaning  tuney. If not, the previous nominal o
raferents valus of AFD s used, step 232, 50 as Lo pluce b
systen in the state §. if, howsveyr, nmore than ths given tims has
slapsed since the last calibravion, the listening tuner 184 1is
tumed, Step 4, ko the stetion on the turdng 1ist develioped by
e SOARNET TRNeY 188 In 4 sapney o by explainsd by Fig. 15 that
has the grestast valne of 8BS,

The fiollowing iz & desoription by ‘&xamgiﬁ of the
procedure Just desuriked. Assume bthat ths scannegy tuner s
previsely aligned for APT such that whan APT ls calikvatssdt on a
vary ilistenshde station it neasurss zere ourrent and gses volis.
Naxt. assunse that the listener tunsr is miszaligned for AFY such
that when AFP is calibrated on the sane vary listenable station
it measures +Sopamps and, thevefore +135mV. In =sach tuner, the
waazurad AFT values hecoms the Nominal AFY for coompulting ths JFT
Offnst of other stations. Now sssuse bthat both tuners will tuns
£ & poor station sueh that whan the scanneyr tuney tunes it in
it APT measurss +10piAngs.  The APY Gffsel for this station fox
the scanner tunmy will bs +idulmps -~ Dghwps, and so will be the
absolute valus of 10uanps. When the listening tuner is tunesd to
this soane station the AFPT will possure +S50udmps, and +&Qpdogps ~
+30pdnps equals =n sbsslute value Offsst of 10pdwps. This is

bocsuse in sach gase wvhat is rveally being osasured Is the
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difference in fransmisgion guallity between twe radic signals, ang
ne mather which temer doss the measuring, the differance betwean
the btwn signals will always be the ssns. '

At thls podnt, the procesure is like that of the last
portion of the inftislization proosdurs of Filg. 3 in which, after
a bhyiel Aelay, such a3 .8 38, tvwe suseessive groups of sanples

of 8, ¥ and AFT are taken and the respasctive averages for sadsh

group compubted {see step 102}). Alss somputad is the rangs of thse

values of S5 £or cach group. In dapsnd deslsion step 104, a8
deterrnination is nade of whether the S8 svevagss of both groups
2f sanpliss are graateyr than s given threshold, the ranges of 88
for the Twe groups are within soms peroentags 1ike the suggssted
1% of aach othey, snd bhoth sveragss of ¥ are withis & given
Iimit, The Iimit suggestad is less than 03y whan the 5 T {time
zongtant}] limit iz 1v ag explained in connection with Pig. 4.
fdanond deoision step 194 alss determines whather the varianos
batwasn tha AFT averages for the twoe groups i lsss than a given
voltage suchk as the suowestsd 01V, eguivalant to appraccimatsly
Juphnmps or & freguensy daviatiosn of 4anHz.

When the step 104 indicates that the strongest station
has not met $he sriteria stated therein, it iz determined at w
dismend Secision step 288 whather thera are any listenable
statisns that have passed the criteris in step 304, If mo, the
next strongest station s tuned in, vis step E3&, and it_iﬁ
provsssed as indiowbed in step 102 and in dscision step 184, I
tihrere is no other listenantie station on the Yordng ldat, it $=s

deterninsd in step 109 whethsy thers is a3 previsus nominal or

o
P
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Cpeference value of AFP.  If 2o, It is used in step 238, I aet,

the AFT is not valibrated, and the rangs of acvepliakle AFT valuves
o be ussd in a sanner o be explsinsd in the flowohart of Figte
i85 is inovsassd in step 11&§ in thin sxarpls the wveigss aves
doubled. Thus, 8t the state § there is sither s nominal value
of AFT to be pned or the accspiable rangss of APT are incrsased.

Referense is made o Fig. 14 depioting the ovaralld
operation of the scanndng tuner 186, After & refarencs valuwe of
AFT s deternined bw the initisldizatisn procedurs st step 1i.of
Fig. 8, the process entars state 6 of Fig. 18 Irno whdeh the bang
of ehannals is goanned in 8 Dannsy o be ﬁa&cxib@ﬁ o selact and
&iﬁpigy listenakls shannels and certain data vrelating to thely
guality. At the snd of Flg. 15, the provess goes o a state 7
at the beoginning of Fig. 15& that monitors listenable stations
in @ manner to be describad for digital data thav might be
brosdoast 30 such iz desired. From the end of Fig. 1BR, the
process enbkars 8 state § of Fig. 18 to find in a mamner o e
described & roferanss valus of AFP. At the and of Filg. i& ths
process Ivops back o the state & at the begloning «f ¥lg. 18,
There wpay be an optional delay of arbitrary duration befors the
state & of Pig. 1% is re-entered. Plg. 153 is opitied ¥ digital
data broadeast by the stations is nob desired.

Refarznce iz mads to the flowshart of Fig. 15 showing
the  soanning oyole of opsration of the scannsr tuner 188,
oprisnal but desivadle faatures of the invention ave shown in

phanton dismend step 1238, snd phantom block steps 18&, 136, S48,

2

253, and 254. The steps of Flyg. 15 are similsy to thess in the
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flowchart of Fig. ¥, and asre identifisd by the same numeralis.
Baverthalass, 3 brief suwmmary is prasented here for conveniencs.
The 8, ¥ and AFY capacitors 24, 26, and 38, are raspectively
olanped to referente voltages as previosusly Qesoribed, and clanps
are releassed in step &8¢, whioh Qiffers Srom stap 88 in that,
singe this ix a seanner tuner, net & listending funer, $ts swdios
cutpot world pormally not be connscted, sand 50 887 osuoits the
action itew of "Purn off andieY, A& first group of samples is
faken of 8, ¥ and AFT voltages and the respective averages
afitained in step 0.  The AFP offsst is conputed In step 1338,
if upad, step 126 sdiusts the nininum 85 and QF in ascordancs
wikth tha position of & clity drivingfoountry dviving switch A€
pragent. The valus of és, N and &FT davived Irom the Jivst group
of wmamples taken in step B are subjested to sertain loose
oriteria in step 2. If the channel doss not pass the cfiteri&g
in step 83 the nexk chammel is toned {n, and Uhe provedure loops
hack to step B&.

I¥ & channel msebts the ariteris of the decisisn step
82¢ and is found at decision step 128 o have vivtually no noise,
Iv iy sccepted am very listenable and stovresd via wtep 180 in
manory along with its values of 855, N and QF. This lsaves
ehannels of guestionabls listenasbility. Some nay be listenabde
and some not. Those that avre listenable are sorted oubt in siep
I30YY by taking a ssoond group of samples, determdning the
averagss, and detsymining the ranges of ¥8 snd ¥ samples.  Step
1387 differs frop step 3130 in that, since this s a scannsy

Tunsr and the duration of a sean {s somawhbal irrvelevant, step

&3
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IR0 gollaots samplss over a Sdms perisd rather than a lons
porisd. In step 3132 the offset of the average AFY lg determined,
folliowved by decision step 134, in which Lthese va};ue&a of B85, ¥ angd
AFY offaet are comparad with oriteris indicated. £ any oritexis
are not met, stel 5% Indtiates the next channel belnyg tuned In,
wia repeating the previcusly described procsdure &‘zt&xtiing at step
fB. If 1 shannel meety all of the criteris of dseision step 134,
£he station is vecopded via step 180 in the tening ddsplay list
along with the 85 ard ¥ valuws., I¥ the @F is caloulated via step
336, it is conpaved with the OF determined by position of the
sity driving/opuntry driving switeh in devision step 138, I the
OF i® below thet selected, step 93 is addvessed, but iF it is
soveptable, s%ep 160 is addressad,

One difference with the floswchart of Pilg. &, comparsd
to that of Pig. 15, is that in step 232 of Pilg. 1% an indication
iz made in mpepory as o whether any station that has baen found
o bhe very listenabls or listenable is transmitting dats’ in
addition to the sudis signal. Next, deoision stap 34¢ datsrmines
whether a#ll channslis of the band have bean analyzed. ¢ not, a
ipopback is made to step 85, Ignoving for the moment the phantom
steps, in step 162 the display 31 is yefreshad with any new
listenskis chemmels, and formerly listenable chamnels that ave
now  unlistesansble avs deleted, In addition, in shep 163
appropriste indiostors for §5, N, and QF ave produced fov ssch
listenable and very listsnable chansal.

Tha sranner tuner 188 is pow in state ¥ and raady fov

the data monitoring oyole shown in the flowchart of Fig 1%k, The
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paxt station marked with o dats flag Iin step 28 is tuned in vis
step 233, The action s indspendent of the channel to which the
Tistening tunesy is tuned so that any chamnsl sould be selected,
The broaadesst dats from this station (s oollscted in stap 338,
and Sats for sach channel is storsd in a display buffer for that
shannel vis step IR, 218 deta is delsted.  In step 240, the
dinplay Elﬁhiw vpdated with any velevant inforsation oy special
indleators £rom the channel tuped in. This infaématian sould
Indicate the type of material baing broadoast. Deolsion step 248
shacks to ses § all channels bBave been exsminsd. I¥ not, step
i3§ i resddvessed, bur ¥ s, the svsten loops ty the stats 8.

Additional sobodinerts of the invention descoribed in
the ghantom blooks 126, 13&, 244, 383, 2%%, and diaspond declision
step 138 of Pilg. 18 will now be diszcussed in greater detail. The
Ffirst of thess s step 244 in which an avarage of the ourrend {F
and 35 with valunes obtained during pravieus oycles is attained
in ordey Lo prasant nors stable vaiu&é in the $isplisy 2313 Thewse
ara, of ocourse, Dany ways for deriving & wsighted averags, bhut
the one illustrated in Plg. 158 has besn found to be ussiul.
Fiwvst, all bubt the ourrent and two previcus values éf B8 and QF
are deletsd dn stap 245, Hext, in step 23486 the ourrsnt
reasurement ia muitipli&& By 100, the first pravious noasurement
by 85, and the second previous neasurement by 0.23%. The products

are suswmed in step 248, and ths nudtipliers are summed in step

2

28G, o producs 1.7%.  In step 382, the sum of the products s

x -

divided by thes sun of the moltiplisrs, aned the wore stable valuw

2

{8 shown in the display 212 via step 384, & siniisy sathesstical
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process could be applied e ohtain a waighted averags v any
ramber of measursmants instead of Just the three neasurspanis
indicated in step 244, As noted, this aversging san be used Lov

both 88 and OF, as wesll as R 2 AFY.

&%

In sbep 253 of Fig. 15, the strongest of the stations
vecordad at the step 1850 are loaded into mewmoxy locations
assoniated with best sistion nenmory butbons if providsd, and the
display 212 iz updated so am W jrmaticates thy nemory itton nusbey
associated  widh cash station’s  indicater  dn the diﬁpléy
10 illustrated in Flg. 38,

A phantowm  Block 384 in Pig. 1% suggests  that
indications be mads on the display 2AR as e whather s shannel
indicated as listenable is inorsasing o decrsasing in 58 and for
arF, as illustrates in Pig. 3BA, Fiyg. 15€ is & Flowochart of #n

18 enbhodinent of the invention indiowbing one way in which this may
he soconplished. The weighted average of 58 ov OF determined in
Filg. 158 for the gurrant sQ&d of the FX¥ band is conpaved with the
respactive weighted average foy the aaxt proviouns scan of the FY
nund via step 256. At dscision step 258 iv $a determined whethey
paH] a difference ié less than scng given pesroentags, therein shown
as baing 10%, FTor sxampls. If mo, step 280 provides for
gisplaving @ standard staticn indicstor bar. I1f nob, decision
shep 283 debermines i€ the Ilstey sverage waiue in grester than

the previous sverage valus. If it im, step 264 causes an upwerd

3
L5

pointing srrow to be displaysd. 1P 4% iz ook, ste

Bt

258 CrRUBes
& Qownward pointing arroy o be displayed ss illustratsd by

stavion imiicavers 337 in Fig. 3E&.

BE
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furing & ¥fivst scan of thae band of channsels in
aseordancs with Fig. 1%, a refevence value of &FY is determined
by the initislisation provedurs of Fig. 2 in makiﬁg its ﬁ&miaimﬁ&
ay o thae listenability of sach ohamnel, but aftey the procedurs

of Fig. 15 ov of Fig. 18a, i¥ the lattey is used; the progedure

of Fig, 18 iz used to updsts the refovenue valus of AFPY Lo be

wsed in the nexd scan of the band of channels. Flg. 1§ is statse
& and terminstes by returning o state §  (Pig. 15} and is
substantially the ssne 3% the provedurs for finding & refavrance
waine of AFT in the listening tuner sg sat forth is Plg. 33. In
Rig. 313, there is, azx imiicsted by the stsp 135, no sslibration
of AFP, Iif no vrlid stabtion ié found in the loop of steps 10F,
304, ITE and 228 and if there s no previous calibvatsd valus as
indicated in the step 108, IFf this scours in Filg. 18, howsysrs,
the ranges of socapbable AFY valuss gsed is incressed, step J3L,
in order o accomnodats variations Iin lemperaturs and  othay

A Tt e X of -

Altarnative Har o Bind Bafsrencs AFL

SERVEL 3L

Referenow is mads to Pigse 37, 18, 18, and 198 o an
sxplanation of & way of detersmining the rnomingl or relfsrencs
value of AFT in goling frowm state 1 to state 2 im Figs. &~8 and
10, as well as wvarilations in the S8 threshald and ¥ iimit on the
pazis of andisnt bexmperature rather than using the AFT voellsgs
of & very listenable station, Another approach would e to
comdine the AFP anmdient temparaturs adinstmsnt along with the

walibration of AFT on 3 very listenakle station, by the simple

&7
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combination of tha provedurss cutlined in this application,; as

f$ilunstrated in Fig. 184, s addition. thes thrashold fex &8
andfor the rejection limit of N may alse be varied in ascordsnoe
with tewparaturs. T the ofroulr of Fiy. W, the subient

pemperabure is Saterminad by the voltage st the iunotion 288 of
a resistor 288 and a tomparaturs BeRSQY 290, which wmay be an
IM13%, that ars connasted in serisgs in ths cordar named hebwasn
a point 372 of vegulated DG, yoltage ¥ & 3 v and grousd. An
ADS 374 converts this voltags o & Aigital valueg, and the TFU 198
of Pig. 11 provides the value of AFP voltage to be used from the
$1lustrative look-up table of Fig. 18, The percenkage variation
ix the 5% thresholig and the limit of N can ismo b provided in
the Same way.

The procadurs fov making these gaeterninstions is set
forth in the flowchart of Plg. 18, &% = decision step 376 a
determination is wmade as to whelhsax shers has besn pore than &
given change, such as the suggestad D%y, &t The junction JE68
sincs the last reading. I¥ nok, the procadurs beradnates via
stap VL, bat 1€ 50, in stap IBD the venpRrature SENBOY yoltage
wt the junction 266 is lodked up in & storsd table illustrated
in Fig. 18 to find the valus of AFP valtage and the peroent
change in the 88 threshoeld or the B limit that should be used.
In step 282, the AFY voltage iy assigned as the valuse o bhe used
in Seriving the AFY offsets. tr an sitsrnative systen thet
incorporated both amkient temperative and very listenable statiom

methods for debermining APY, step %5z of Fig. 13 would instead

bt

describe 2 procedurs fov adjivsting the pominal AFY deyived frowm

&8
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3 station by an amcunt specifisd in 8 table similar to Pig. 1R,
This alternative proosdurs s identified in stap 28R in Fig.
183, which is othorwiss the sams as Fig. 1%, Ir Sasived, step
24 provides for deriving thy S8 thresheld from the table of Piyg.

18, for use iw the varicus Floweharts. IF it is also desired o

b

addust the ¥ Iisit gsed in the flowcharsts, this is dons in
socordsnee with stap I8 and the tabls of Filg. 18,
Addustasnt of Nodse Ldanis

Instead of using ¢ sanufagtorer’s suggested noise Yimit
o the Iimit determinsd fron tepparaturs In ths mammey foast
desoriked, the limdt say he oalowlatad in acvovdanse with an
aspect of this invention on the basis of the noislest ohannel.
IF implemented nt the points in the procsdurss of Fige. 2 sowd &
Irdicebtad by o gtep 488 shown in dashad lines; noise voltage found
pan e substituted for the .31 valt in the subssguent stsp 10¢
S0 s8 bo raise or lowsr the nolse limit curve of Fig, 4.
Although the step £8 is not shown in FPigs. &, F, 73, B8 and 10,
It oould be used 3% such & point in thess procedurss as Lo supply
the maximum valus for the nolise limit curves of Figs. 3 and 3
wheraver they are used, &.¢g. Iin steps 138, 134 and 154, wherevey
they appaRar. In the flowchart for this prosedure shown in Pilg.
28, the highest averags valus of sanpless N during & scan is
&atermimaﬁ wis step 285, and the limit of H for the 5 TQ value
in Pig. 3 Is sel ab an arbitvary pevecepbags suach as the 5% less
than this valus 88 suggestad in step 280, In step 292, ths nolse

rejection limits for the othsr time constant perlads used in the

Samsung Ex. 1320 p. 1207
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flowcharts ars basad on  an  appropriate proportional  velue
malbipliisd by the new nolse yejsotion llmit. For example, a
neasurenant  takan at  th  tdws ocorsmbtants -waﬁlﬁ uge & woliss
refaobion lovel of 5% of the pev nolse reisction Iimit.

& neise 1imit can alse be calibrated in accordance with
anothey sspeat of this invention by messuring the polse with the
ssponiskad antenns clanped o ground so as o exelude received
signals. In = cirsult of Fig. 23 for making this oalibration,
af agtenns 284 suppliszs RY signals o g tuney 288 that iz coupled:
o s IF anplifier 288. A switching devies such as a yalay op
transistory 2388  {relixy is ﬁhawng wat i connweted frow the
antenna W4 o a polot 302 2t ground potential is shown as being
operated in vresponse to & voltages profucasd by an addvess decoding
logic 306 under the control of & OBFU 208 that is coupled both to

the tunay 386, and the IF amplifier 2@

&

Fig. 22 iz 8 ficwchart indivating the sanner in which
The 0P 368 of Filg. 23 Qperﬁtas'ta Serive & calibrated noliss
valus. A% indicsted in step Iy, the switoh I00 is slossd o
that €the only noise in the recsiver s thernslly gesnerated,
Rext, i step 318, samples are taken of the voltage across the
¥ cspmoitor 286 after & brief delay, and thsiy averasgs is
sonpated. The: averags iz sultiplied by the imverse of the
pereentage of full charge scourring at tﬁ$>an& of the time of
sampling. By way of exampls, 1f the and of the sawpling ocoours
ST 1 T, the oapacitor will be £3% obarged, and the inverse of
his i3 1.8, At the time of systsgm desighn, in step 314 8 basge

x

Ievel for recsiver genersted nodss is-gel and 2 nolse rejsstion
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I{mit suggested. In step 316, the averags noliss noasursd with
the antenna 284 grounded is subtvactad from the hass lsvael. The
differance is added o the base nsdse lavel te obtain ths noliss
redeotion limit vis step 318, Thus, the noise rejsotion limizt
iz afdiusted iy seoordance with the setusl thermal nolsse gensrated
. tha rsoeiver. I the tharmal neiss i greater than the hass

iswel, the noise limit is increassd angd wide verss. The new
nalse redeotion linit ig used in place of the bass level in 213
of the associatsd flowcharis or nethods of the ipventisn, The

switah 300 iz then opaned via step 332,

Sireudk Parametsrs

Referencse is now made to Figs 33 and 24 that show the
sirouit parsmeters zoupled to the waior conponsnts including the
Tuner 4, the phase lvcked lmop €, the radio system 12, and the
ADC 36 of Fig. 3¢ ALl pavameters axeapt those ovuplad to the §§F,
¥ and AFT ocutput pins, respecbively, ars susgestasdt by the
manufansturay, oFf ars not material to the discussion, snd nesd net
e discussed i Setail, but for convenisnce their values ov
identification are sot forth bhelow in Talde 2. It will be
undarstood that this is only one ssbodiment of the inventisn s
that the parametsr valuss as yell as the 88 threshoeld, the linde
of ¥ and the AFP vange may be Qifferent in an ewbodinpent using

Siffarant mAOr QOWPOnents.
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THELE.Z

B O32E =~ RFQ ohas - 232 0~ .83 uf
RO33H ~ R7 ohns 334 = L83 uf
R 33§ =~ 58 obhas g OI3E = ~81 uf
R 348 ~ 2.3 BQ guad Coil TOKD K5Rs
ROSBAFASE -~ F.8 k& T R4S o~ SRS §
B OIS ~ 478 RR T BFBY - .01 uf
B OAVE = 220 ohos S 364 - 70 pt
K 378 ~ 4.7 i1 oO3ES - 3¢ pf
R IF8 = 180 ¥3 Xead 382 ~ & Mhy
R OIBER - B.2 k§ T ORBR -~ 100 pg
B 3IBg = 2 KR LAY -~ ~23 uf
B X8& = L7 KR Logie ¥ -3 1 wf

Ceramic Fillter 334 TORO SKIQTHMR-A0-00
Coranic Filtey 338 TORS SERIQVMI-AL~TQ
AMP 382 LRI
In the 88, N and APT ircuits that ars resspectlively
@ﬁ&pieﬁ to the PLL & =f the illustratsd wadic system, the
aompanent values uwsed ay well as the valuss suggasted by the

sannfacturey arse ags fallows in Table &t

TARLE. 4
. Hqlgs
Aotuald Swggested
o 24 {E8F  ®.3 uf 30 uf
R 3% {58 18 kit 16 kn
C 26 {8} 1 uf 202 uf
R 32 M) 32 k0 32 kS
o 2% (APT 4.7 uf 5.0 uf
R 34 {(AFT) 2.7 RR $.0 ki

The actual values of the 58, N and APT gapasitors O3, L2€ and
&28 angd reszistor R34 ars  less than thuoss suggasted by the
sanufacturer hoecsuss the averaging of samples dn the manney
pravivesly sxplained permits smallev values to be ussd. In the

prioy srd, unvanted signals such as the sudio in the AFT acdyeult

TE
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are attepeated by the filtsring achion of the capasitors so that
the capasitors have to be lavgsr.

I Flg. 38, rasistors IRE, 390, &ﬁﬁ-igl af ¢.7% kR ave
respastively connested in seriss with the base Isads of the
transistors 48§, 48 and 50 and form the enabkle virewit that olangps
capaoeitors /¢, 25, and 28 on channel changss.,

The OPY 38 of Pig. 1 wontrols the entire yadis system
wia awnﬁa&ti@nﬁ o the phass Ioo® loop 8, the display 44, and the
ADC 36« The interpommasctions betwsasn these goppananis use
standard nicvoproessser interfaos design mathodologies and avre
noel detalisd ﬁ&rein sinus anyons skilled in the art oould develop
& sultable design. The sssencs of the design of this radie is
that tha CPU 38 effects channel changss by sending s sayiald
Sigital wessage via Isad Do of dats bus I8¢ of Plg., 23 and Fig.
24 o PLL & which will cavss ?L@ $ tor output a btuning voltags to
M tunsy 4 guch ap o osuss FH tuner 4 Ro tung te the desived
chanpal. The CPY 28 irplements clsoping capacitors 4, 8, and
28 oy ohannel changes by sending either s sevond o third Sigitsld
message o PLL & which will csuse PLL 6 to aviivais oy
duagtivabe, respectivaly. an output Jead 33F which dix used to
turn transistors 4% and 48 on oy of £, and cutpul lsad I1H5Y which

g used o turn transistor 5 on or off,. an desired. The QPU 38

reads 58, K, and AFT sigpal values by activating ADD 38 wwo

raoeive data over data bus 399 via applying certain oonbination
of walues Lo loads  IPE, 02, anl 406 thwovugh  intermediats
inteyrface loglio., Onoe AND 36 iz prepasrad iwn such & wnanner, CRU

38 sends 2 digital pessags Lo ADD 38 via dats bas 389 commanding

4
P2
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The ADC 38 o sanpls 8 specific ane of its input leads.
Xiternastively the OPU 38 will apply anothey coubination of walues
o leads ING, 403, and $0& wvhich will causme &&é & to eutput the
Sigital value of the sample U has fust token on daba bhas I8y,
& whickh will be read by CPU 38.
Flg. 25 illvstrates the asppliicatisn of sopentarildy
clamping AQC éa§amiﬁsxﬁ £38, 430, and a stop threshold capasitoy
22 of an A reosiver so as Lo chavge them o neutral valuss at
the initistion of ench channel changs and thershy save tine n
10 tuning from ons shannel to another, in scoordance with one aspest
of this invention., Listenable channels can bs shown in & display
LG8
In the AN racsiesy shown in Fig. 28, an aptenng 408
suppliss RF signals o 2 reosiver system 488, hersin indicated
IK an being & solid stete chip IMIB8S3. The 1MISSE alss psgulires
sdditional external componaents sueh as ooils, vasistors, and
capacitors according to standard design practices as recommended
by the wanufasturer; and ars oot shown. & OPU 410 controls &
rhase locked logp freguency synthesizer 4312 50 as o proaduce
20 Tuandng
voltags a8t receiver 498 thal causss & Iomad osoillator {(nov
shown) , o gen&raﬁ& the Sraguency reguired o tuns in the
selected station, and the loop is gonpleted by coupling the isaxl
oscillstor output YIL Qut® o tha PLI. 4312,
B : ppon  activation of & sssk oy  sgan rode, the
asecsptability of the next channel ftunad in is detersined on the

Rasis of its signal strength as indicatad by & neter out pin 15
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of reosiver 408, and the prssencs of @ corrsat IF freguangy as
indicated by & tuned yssonator oiveuit, net shows. When =
desived conbinstion exlsts, a stop detestion cirouit stops the
tuning action and produces ¢ voitage at pdn 8 that is coupled o
the OPU 310 vwis s Isbtoh 434, 3 signal Indicative of the signsl
strength B8 appears 8% 8 pin 15 ard is placed in dlgitsl foom by
Can AR $4%¢ before bhelng applied to the O 418, In this
rartionisr oskodisent, axtarnmi capasitors 418 and 43D
raspectively connectad 2 ping 1 and & form part of an A filter
that 1s »nevessayy o eslisminats asudie signals from  the AL
vadtage.

In going from one shannel to the next, snough binsg nust
b allswed to permit the cspsolitors 41 and 430 to dischargs.
Otherwise, the stop action olrouit may stop tundng on ths nexd
charmel in response Lo the voltags stored on the capasidbors 418
and 420 in vesponse To he previous channel. The capacitors nust
ba of adeguate size ¢ properiy filtesr the AGC signal te prevent
the BEC systenm Jrom atbemplisg o track the IF signal roedulation
snvalups, which would cause thigh swiis Total Harwonis Distortion
{THD) . Prior art design is therefors s conppronise belwsen tuning
speed, which is slow for largs valus AGC filter sapagitors, and
THD: A delay of an duch 88 30 mn inx typionlly provided te peomit
the discharging toe take place.

In aocordancs with this invention, the dalay is svolded
By dlscharging the oapasitors {18 and 428 with NPN transistors
422 snd 434, respactively, in bhis exaspls. Thiz is acocmplished

LY the OFQ 430 sending an apprapriste signal o {he bases of the

TS
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transistors 423, 424 vis an address geveding logio network 436,
and ooupling resistors 428 and 430 A low value resistor £18% is
in seriss with capacitor 418 and transistoy 432 ﬁa-gxav&at damags
to the LMIES3 chip which has no intesrnal resistance at sutput piv
i Using the capasitor discharygs design specifisd by this
inwantion, the capagitors may hw ophimized o peyform the
fiitering function and ninimize THD in & gystem with very fast
paning.

The wsbtop  outpet  circedt also reguires a filter
papacdtor €33, in pavallel with = rasistor 432, in a threshold
sircuit that iz connected to pin B of radis system $88, in order
ro prevent intermittentt operation nf the stop detasotoy cirowit
in the presence of nedulaticon peaks which nay have passed thoough
the limiting anplifisy. Time is also reguired to Sischargs this
capatiiar.

T accordancs with the invention, therafors, & PRP
pransistor 338 is connented ha?waan capaoitor 431 and & point 438
of regulated [0, voltage V. & resistoy 434 is connectad in
sevies with the main current path of transistor 435 vo aid in
sohieving the desired wvoltage pre-charge, o ke Sisoussed
immediately. ¥When a channel changs im initisted in & sesk ox
soan mode, the OPU 10 sends 8 signal wia ths adsress Deooding
ropic 426 and & resistor 440 so a8 to cause the transisioy 438
£ conduct and establish the voltage on the capasitor 431 at the
voltage st the junction of the resistors 432 and €34, . The valus
of the vegulated voltage st ke soint 438 and the valuss of the

epsistors €32 amd 424 ars such that the voltage at win & is

3
o]
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forced to {ts mininum stop indication vwoltage when the transistor
436 conduots, If the ney channel dbeing analyzed s strong,: the
stopr detector woltsgs will inovsawse vaplidiy to a high leval se
g8 bo ftrip the stop output station detestor on pin 8. If the
strength of the rew channel i st oy dust asbove the stop
Cinddcator veoltage, the voltags in the gapacitor 4331 ingreases
rapidly to & polink above the mininim stop lsvel and meintsins s
staeady skate. I¥, hovevey, the signal strengith of the newy
chamel is balow the minipus stop lavel, snly & short d=slsy is
reguired for the cspaoitor 431 to discharge through the resister
432
Refereanes is now made to t¢he fiovwchsrt of Fig. 285 fop
an explanstion of the operatisn of the &M regsiver tuning system
of PFig. 25 when 8 singles tuper is used and ne display is
providad. A% 2 blogk stap 450, & user sctivates & swek, sSosn oF
best station menmory scannding button, snd 8 8 step $5&, the avdie
is turned off. ?ha transistors $32, $2¢ and 435 avre momentarily
made gopduotive 30 88 o dischavge the capacitors $38 and 2% to
ground potentiasl, and to chuirge or discharge the papascitor 433
20 the voltags at the junotion of the resistors 432 and 434, The
racedver 408 {s then tuned fo the next shannel.  Aftey & deday
such a8 1dms to permit the stop threshold clrouit to stabilize
vis stap 454, it izm then dstermined at a decision sStap 458
whether the volbtage ak the stop sulput pin 8 indicates that the
station tuned to is listenable. If not, the procadurs loops back
to step 452, IF so, » sanmpls is taRen of 38 voltags at the pin

18 wia step 488, Next, at deoision stap 480 it ig detersined

w3
g
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whether a ssek or scan butbton has been achblvatsd or whether &
best station mepoery scanning button has been activated. I¥ the
seek or scan button was activated, the ramaiv&§ ram&ins tunad to
ghe pragsant channed. I, howsvar, the bast station mopsry butiton
wad astivated, the channal is loaded into 8 tuning list alony
Witk ite 58 via step 463, It is determined at decision step 484
whethar the sntirs AN band hass bsen scanned. If not, the
provedure rsturns o step 452, IV =0, tha staticns having the
grestest valuses of 88 are ssxovisted with the nemdry Duttons via
stap 4868,

The Slovehart of Fig. 27 is for an AM yeoeivsy baving
2 single tuner and a display, such as 405, oFf listanable
stationg. It is very much the same as the flowchart of Pig. 28
sxeept for the following. At decision step 488, 2 determination
in made w8 o whether & given time like 30 sevonds has transpirsd
since the last aotivation of the display vefresh button, I nol,.
rha next listenable station on the tuning/display list is tuned
in and the audis tuned on vig step 478 The regeiver than anlers
a state 32 in whioh the statisn (5 monikored as shown by the
fiowehart of Pig. 2¥R.  In Pig. 27%, 2 sample of the 88 is taken
aftar a briszf Ssiay via step €71, and the B8 indivator of the
puned in  oharmnel ds updated wis step 473, The provess is
continususly xepeated: Beturning now to Fig. 2], stap S5
ineiudss a display refrash butbton rathsy than a best station
wmamory bibtton.  Instesad of asssolsting the strongey Iistenabie
stations with a few manory butions, as in sten 488 of Fig. 2§,

the display 408 is vefreshed with 211 listenable statlons and

I8
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thely respeotive signal strengths via step 473, I at » diamond

Sevision step 474 1% is determined fhat a sask o scan bhutten bas
besn activated, the next listenabls station on the burdng Wist,
and henpe in the dlmplay 495, Iy tuned in and its audio tuned on
viaz stap 478, The systom then entars n state 3% in vhich the
signal strength is sonitorad. IFf at decision step 474 it is
deternined that the display refresh button was astivataed, the
aadiio is turned on and then the systew procesds to the nonitoaving
stats 34,

For simplicity of suplanation the systens deseribed in

 this applivation have not speeifically been descoribed as having

hoth Deat statisn memory bubttons and a display, hovever systens
designed in scovordance with this inventiopn may incorpurats both

of these Sestures.

invention,. Whan a Gsar agtustes & sgek oy scan button, the sudic
is turned off vis step 4808, and the next listensble channel on
the btuning/dispisy list developed by 3 soanney btunser 186 iz tuned
in snd the audio turnsd on wia step 482, The channsel is than
monitored in a state IR s illustrsted dn Flg. 27A.

Pig. 2% 1w a flovoehart for the soannse tuﬁar 184 af &
Gual tuper &M tuning systes  incorporating the  doesntion.
Refreshing the tunersdisplay list may ke done vhenever desired,

DEcause the SOsnner tunar 183 is oot providing the sudio signal,

Samsung Ex. 1320 p. 1217



b

W BT FLTRISS @Y

and would normally provsed on & conbinwous basis. Whean the
ratresh procsdure as initiated vis start step 484, ths sade
eyx@c&ﬁara iz followed as indicated by steps $52¢, B4, 458, 4837
and 472, snd decision nteps 156 and 484, of Pig. 27, =avept that
step 4527 doos not specify turning off the audic since this is

scanney tuner which would not normally have s oonnesotion o the

w

audiv putpuk. After the AY band haw besn scannsd for llstenable
stations and the display 312 hay been vefreshsd, the procedurs

seturns via step 486 o stard step 484,

adadibionall

SRR S S

rhe following additisnal procedures are indicatsd by
phanton blosks in Fig. 29, In step 485, a nore stakde indication
may be madse of the signal strength of the statlions shown in the
Sisplay by averaging & nunker of S8 samples as, for sxampls, in
Flog. 158, Step 430 indicates that strangsy listenabie stations
are loaded into memory  luocations associsted with chaonel ox
renery bubtbtons, and the displsy updatsd 1o show the button number
associated with s pevticulsy station ag will be discussed dn
cormaestion with Fig. 32. Step 492 then ealls for indicating in
the dQisplay whether the $5 of & channel is dncrsasing o

decreasing in & manner illustraved In Flg. 180,

RDisnlavs
Thers ars & nunker of ways in which periinent data oan

2

be shown on o Sisplay, and it iz thought s be well within the

3y
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sxill of thoss §n the display art to devise pomns for forsing the
displays to ba desoridad.

o the display llustrasted $n Pig. Snx th&‘Qﬁﬁﬁﬂaiﬁ
having listenablas stations ave indicsbed by wverticsl lines 48%
st the frsguency of the channsl, foy FEIEPIw. The nunbher of
Tistenable stations will vary depsnding upon the ssnsitivity of
rhe tuner. The hedght of a line is proporiional o the signal
strenih, 358, of the statian, anﬁ ¢he statisn being listensd to
sunh as the sne at 10%. 5hz (negaherbz), is Alffersntizted frow
the other stations in any suitabls manney such ag, for axampls,
by ity being pulssted on oy off or by a different SOlor.
Stations which have cwnsiderablie noise ray be indicated by =&
Qashed verticad lioe 494 or differentiated in some oRher way.
DS data indicating the typs of programmding for sash listenable
gstation may g@ derived by the scanning tunsy 188 axs in Pig. 1SA
and displayed, step 280, for exawmpls, by placing voeded indices
in cireles 4923 at the tops of the linss 488, For sxanple,
stations broadeasting news, wRather, o sRovts oould have oodes
sf X, W, ov 8, réap&mtiva}ys indicated in assooiation with the
station's inﬁi&at@r hay J9%. DR data pertinent o the tunsd in
station can bs derived ag at step 218 of Flg. 12 oy step 178 of
Fig. ® and shown ag at 4%% in the Lop seotion, and ysal tims RS
data may be shows in the bhotton ssotisn 458, & menu systew, sueh
sn that descrided subsaguently in Flg. 3§, could be used o
select the types of RIS data o be displaved, .8 to Sisplay
indivators just for stations brosdoasting the news and spoxts,
or perhaps Just stations broadecasting jazs, eto. The menu systen

.
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sould be sontrolled by gt&n&arﬁ geyboard wechanisms as indicated
by item 42 of Flg. 1, or could be contralled hw aither a toush
antry systeam or vaioe responss sysiem as ﬁasarigaﬁ by Fig. 38 W
e discussed later. In a similay vaeln, station indicsbors csouldd

be dizplayved only for stations of the selsoted types ol progran

material based upon the RIS Sigital data transnitied by sach

station.

Fig. 3208 {llustrates the radis scammey and display
systen  working in  congdunction  with radis  paging SRYrvices
prosdoasting on  commersial radio statlisns via SCA or RDS
subosrriers, in which the dats strean indicated by 498 oarries
the paging messags.

Fig. 308 illustrates an alteynative display node fov
displaying listenadle stations drosdossting & selected type of
progran paterial bassd upen the RDE digital data brosdeast w
sagh station.

In Fig. 21, a horizontal line 508 3lustrates the
adjustable threshold value of S8, Chanyels having lassey 58 than
the thrashold value cannot be tuned in., As indicated st 507 the
vartical line for the station tuned in isdn the form of & hollow
rectangis that is wider than the other vartiecal lines, aml the
degres to which (v i filled in fros the bottowm, as ab H0R3, =ay
veprasent its 5. An enlavged view s presentad as indicsted at
S8, Varisus fregusncies OF the band may be shown as at 506 and
hw Sreguency of the station tured in, 508, may alag be sbows.
In the lower poriion 510, display information as to the values

of 8€, N, APT and OF may be shown. A eplor code may be used Lo
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indicate the QF of the tuned in statisn, as isndicatsd at 811,
The diwplay may alse indieste that a ztation is dArifiing in
ancordance with step 172 of Flg. 9 by, for exanple, Alsplaying
the words *Drifting® or sinilay notation at the aite of B33,
whan a stabids exhibits wvirtually no nolse as determdnsd via
Jecision step IRS Lin Pigs 7, & and 10, @ spacial indicestion, such
as & gresn coloy or @ solid ingdlicater ling, oan be made av the
vaertical 88 line for that station.

In Pig. 3R, the mubers of the memory butions 51X are
formed st the verticsl lins repressnbing the 88 of & listenable
station, For exampls, the station to which the recsiver is Tansd
iz the one corpssponding to ths memory bution M3.

Pig. 2324 fllustrshes & ddsplay whigh utilizes station
indicator bars formed as upward pudnting arrows 533 or downward

polnting srrove 515 to dsnote statlons that sre inoveasing of

deorsasing in B8 ascording to staps 264 oy 386 of Fig. I5C

Pig. 33 illustrates displays of listensbls statisns in
both the FM and AM bands.

Pig. 34 illustrates sanobhsy way of gesigrating channels
with listenable stabticons along with thair valuss of 88, Instesd
of wertical lines, spots of light having & brightnass or cslor
proportional toe 58 are formed.

- In Fig. 3%, the lines are formed by an LOD, wvhereas
athey portions of the display may have been printad on the
radio‘s FTaceplste. ‘The beight of the linss sn the LOD or thedyr

prightness can indicate the value of 88,
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Fig. 3% illustrates a display mene that may be hrowght
up on the Sisplay 44 of Fig. I depressing the seng key of the
rayvhoard 42. & pursor, indicabing vhick it&m‘mf the menu will
he sobivated, iz indlcated by an asterisk &, When the ¥ is

opposite FH~SCAN, an lmage like Fig. 31 is displayed without the

Cyalues of 88, N, APP and §F, bubt they can bs ddsplayed if the #

e moved down ong lins. I the * iy opposite Plob/Boan, Fig. 37
is Qisplayed in which plots ol 8%, N and AFT ave nade as time
goes on.  From Pig. 37 1t can be ssen that theye is a ourrelistion
potween X and 58, ‘The actual valuss of 58, K, AFD and QF avre
pragented in seguance st the lower lafl, amd the haight of &
Tighted arsa 5035 at the right corvrasponds o 88, as alan shown
on Flg. 331. In addition, the gualliiy faotor QF I irdicated in
soript at the lowey right. Yellow iz shown as being Sdsplayed.
In & ﬁmimr display. ths actual coolery could be insicated.
Poggling the Bnter key couses Plg. 28 to ke displayed siternately
with Flg. 237 so as to prevent statistics of a tuned in station
such sy the aversge values of 85, ¥ and AFT, Chedx respeotive

Yows and highs, and thelr ranges.

souoh Eatry and Yodes Fasspenss Bundng

Fig. 3% illustrates a display  soresn which is
sensitizad to Tingertip toush, using standardly available
produsts, and syrangsd such that toushing the aresa on the display
whers & station’s indirator bar is displayed will canse the tuney
o tune ivmadistely to thab station. P gntry input devices

are available Srom many manufastursrs, and so the operatlion be

84

Samsung Ex. 1320 p. 1222



in

b3

28

AR AR AR AR AR A

WL IRETS : ) PLLURSSBIRETY

Jdesuribed in gensral terms, as follows, but will not be dessoribed
in detail. Ones standard appreach o touch entry devices, as
illustrated in Fig. 239, is te apply & touch sensitized
transparsnt plate 518, coomwonly callad a touch sorsen, an bop of
the display 212.  The touch sensitized plste 518 is assooiated
with input tramsiatien odrouitry 53¢, typlioally supplisd by the
same manulacturer that supplles the touweh sensitizad plate, which
raselives the detectsd touah inte an ¥-¥ oonordinate.  The x~y
soerdinate dats is made svailadbls to ths OPD 138 via standarg
hardwars and software interfacing teohnigues. The softwars
designer of the systen orasteas a transistion table thal sonverds
the M-y cosrdinates inte the freguengy of the station beling
Sisplayed at ths sslacted side. PThe CPU 1938 than would use
standzsrd procedures for tuning o that station.

Pig, 3% aless {llustrates an alternstive voice response

tundnyg arrangeresnt in whish 3 nicovophong S23  sovepts spoken

sommenis, vhich are transdatved ints maching understandablie format
By the input trensiation unit 530; and avs then suppiisd v CPU
188 for sction.

Altvhough varices snbodinents of the inventlion Bave baen
shown and descoribad hevein, they avs not msant to be limiting.
Thoss m‘“ skEi1l in the ard say racegnize modidications to these
enbodiments, which modificstisng are msant o be osversd by the

#pirit and seopes of the appendsd clains.

¥
i
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% A tuning syster for a radis rgaﬁiv@r‘gempxiﬁimgs
mRany oy deriving signals indiostive of ilstsnabls
gﬁa&iéns in & band:
8 mRans respongive to sald signals for produnding dlwplays
at respestive locations of listsnsble stations In the ksl snd
means oy tunding ths radio receiver to @ salscted osne

of the displayvsd stations.

2 A tuning system as szt forth in siainm 1, whersein maid
I8 means for deriving signals indioskive of Iistsnable stations
incliodes:

muans for controliling seid tuning system se that i
runes in the channels of the band in segusnesg

weans for providing abt lesst sng of 88 {signal

is Cstrengihl, ¥ {(noised and AFT {(sutomatic fine tuning} signals for

sach shannel; and

means responsive o sadd $5,. N and APY zignals for
fardving ohe signals indicative of listenable stutions in the
bard,

20 3. A tuninsg systes ag szt forth in Cladw 1, where

e
%
%
%
4

24!
tuning systen furthey comprises:
3 soannsy  tunsr including ssid means oy deviving

sigrmiy {fradicative of llstenable stations in o band;

LS
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& listening tuner which includes sald nsans for tuning
the radio recalver o 3 seleoted ong of the displaved stakions:

s means Iy controliing said scanner bunsr so that it

repetitively scans the channels of the band in seguencs.

4. & tuning systesm as set forth i{n olaim 2, further
conprising:
reans Loy nmoeddfving safd displays 8o that  they

illustrate the §8 of sach listenable station.

8. & turslry wystem as set Forth Iin olaim 2, fMarthey
womprising:
neans  for wmodifying saig Qlsplays  so that  they

fllustrate the N of esoh listenable station.

& & tuning syster as sebt forth in olalw 3, further
sonprising:
means for deriving from said 58, W and APY signals a
measurs 9F {(gualibty factor) of the gualility of sach listanabls
channesl s and

<

meany  for wmodifying said displayg  so that  they

i
Fllustraty the OF of caoh listsnadle statism,

7T A tuning system as set forth in elsim Z, wherein sald
mewns vregponsive e At laast one of sald 88, ¥ and AFY signals
for deviving sigrnals  Indicative of listsnekle stestions i

sdfustabls by the listensr.

g7
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B % vuning system as set forth in olaim 3, further
somprising:

mnns for dariving Sigital dats broadoast by a channel;

and
meany for pressnting sald digizsl data on the display
DEARS.
. A tuning systewm as set forth in olaim 2, furthsy
comprising:

& unitized controllar wmoans  for providing = OPU
feentral procsssing unit) function, a PLL {phass Ik idop}
function, an ADY {analog~tow-digitall funetion, and a display

sontral fanatiosn,

19, A radic as sobt forth in clafn 2, further coxmprising:
means for deriving the ranges of &8 in two groups ofl
samples, the sanples beding such that the effech of arvifaots on
thair‘av&xa§e is reduced; amd
weans Yor indiesting that s station is not 8 reliable
souree of A?T refarmoe voltags, If the ranges differ by nors

than 8 gilvsn peroeniage.

11. & tuning system as set forth in olaim 3, wherein said
neans for tuning the radis reomiver to a selected one of the
Rigplayed stations may be effected by touching z8id displiay neans

at the respective displayed location of the gselsoted station.
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2. 2 tuning system as sabt forth in glaim Z; whersin said
mEans for tuning the radiod recelvar to 8 selentsd one of the

fisplaved staticns way bs effscted by spoken comwands.

3. A tuning systsm as seb forth in olsim 8§, whersin said
means for Seriving signels indiestive of listenanble stations is

responsive Lo OF.

34+ A tuning system as seb forth in olsds 13, wherein saldg
meany for deriving sdgals indicative of listenadble stations

boaingy vespoasive o OF is addustable by ths listasnasr.

315, & toning system am set forth in olaim 14, wherein the

said addustable meang includes s switeh.

16, & tuning systan a3z zet Fforth in olaim 34, wherein the
g22id aqjuetadble means includss & display of & panu f selsctakls

shodoes .

17, A tuning syster as set forih in olaiw 7, wherelsn saig

adjustable nmeans Includes & switoh,

I/, A tuning systenm az set forth in «laiwm 7, wharsin saild
adiustable means inciudex s display of & menu of selschable

cholcss .

o
53
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1%, A tuning system as set forth in olalm 8, whersin saisd

Sigital data includes the typs of progran material or other
igentifying informstion keing broadoust on s chamnaly and said
tuning systen further includes pesns for presenting an imdicator

8 representing said identifying information on the display neans
in an sgsocistive manner with said displays abt vespestive

locations of the listenabhle stations in the hand.

20. A tuning system as sebt farth in olalw 319, furthsy
sowpprising:
pEU means for selscting whish types of said ideantifying
inforaation indicstors pay be presented; and
wherein said seans for tuning the radio recsiver to a
ssiectad sne of the displayved statisns is restyricted to tuning
o stations assooiated  with =sald selestsd types =f sadd

18 igdentifving information,

21. & vuning sysbten 8% sav forth in cludm 1%, wheredn sald
means for tuning the radio recelveyr to a sslstted one of the
displayed stations is controlied by touching sald display maans
at the respestive Jdisplayed Iscation of s53id  sssociated

2 identifving information indicator fov the selatted station.

2%, A tuning system as sat forth in olaim 18, whersin sald

moans for tuning the radic recedvsr o & seleoted onwe of sial

Btn

Eod $3:9
~
gesociated with & Sisplayed identifying indormation indiastor Bay

ke sffected by spoken sonmands.

pERE
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23. A& tuning system as set farib in elainm 20, wvhervein sald
neans for selecting which types of identifving information that

may be presented is a displayed menu of  salectable ohoices.

4. A buning system as seat forth in olaim 28, whersin the
$dentifving information of the gselected types is displayed, sand

indigators for osther listenable statisng ave nwt displayed.

25, A tuning system as sed fortdh in cladm 33, vherein ssid
salaoting of types of identifyving information from sald meny oan
e affsoted by toucshing the Sisplay means at the logation of the

galsctad cholce.

S8, A tuning system as set forth inolaim 23, vhersin said
selacting of types of identifying information from sald memy can

by affected by spoken comnpands.

27. & tuning system a3 sst foridh in clsin 24, wheredn the
identitying information of the selscted types iy prasented in &

mentt of selecstabls cholgesn.

8, A tuning systew as ssb forkh in olazim 8, whevsin salgd
anitized controllsr mesns inoludes an RRE {radio datas system)
drooder function.

2%. X tuning system as set forth in oladw 3, Durther

iy
73
]
ﬁ
¥
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means for deriving Sigital data hroadoast by a channad,
he digital data including radio paging data;

mesns for sslacting vadis paging codes from said radie
paging dats o monltor;

mpany for ponitoring stations broadessting radio pagling
sodes;

means for presenting the ddgital dets scconpanying sald
selacted radio paging codes oo the display wmeans when one of sald
gelacted radio paging codes in revelivedy amd

maans o alerdt the llstasnsy yvhen ong of sald salected

radis pasing codes s reveived.

3¢, A tuning syshtes ag set farth in odadim 3, furibhey
gonpr ising:
reans for detersining from 88 {(aignal stremgih} slgnals
for the listenable stations on sucoessive scans of the band by
the scammer tuner, whether the 88 for esch listenabls statisn is
increasing o deovessing: and
weans - responsive 1o sald determining  neans, for
medifying the displays for the listenabls chamels so ag te

indicate whether thelr 88 is incrsasing or dsovessing.

¥1. B tuning systen as set forth in elsiwm 3. Durthey
comprising:
a unitized tunsy stage comprising both the listesning

tunsr stage and bthe scantey tuner Bhags.

Samsung Ex. 1320 p. 1230



ig

WO ST BT GNST

2R, A tuning $y§ﬁﬁms as sst forth in claim 3, furthsr
sonprising:
& unditized IF {intaxma&iata-fraguwmmy}“stag@ coppeising
hoth 8 listening tuneyr IF stage and s soannsy tuner IF stage.
3%, & tuning systan a® geb forth in olalim ), wherein said
means for tundang the radis recediver to 8 sslstted ons of the
displayed stations pay be effected by touching said display neans

ab the raspective displayed lovatian of the selected station.

34. A tuning system as sst forth in olalim I, wherein said
weans for tuning the radloe raaeiver e & selectad one of the

Sizplayed staviony msy be effected by spoken vommands.

35. & tuning systen Iinoduding:
means for  providing & voltasge vrapresenting 8
charascteristic of the regsption for cach channel tuned oy
an inbegration or filter clrouid including o capacitay
souplad o sald valtags; and
maany for monentarily charging s2id capasitor ko a
neutral walue when the systen operatss o tune from a first

ahanngl o a sagond channsl.

36. & tuning systen sz seb forth in oladim 35, further

conprising:
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ia

i

O SeBETES PORTIRRAOREY

means for deriving one or nove samplas of the valitage
on 58id capacitoy after =aid numeniary ohavging and befors said
gapasitor bocones fully charged; angd f

maans for ﬁet&rmining‘iﬁssmh&xacteristiﬁ is socweptable
by comparing the value of the ssoplis oy the average of maltipis
samplies with the woltage that would be apross tha capacsitoyr at
the time of the sanples 1f & voltsges sorvesponding to a linit fox
the characteristic were applisd te the integvation oy filtey

gireuit.

37, & radio iredueding:
means for  applving & volbage o & oapaaidoy
corresponding o & charsoteristic of signals ressived in a
shannel;
means for obtalning sawplies of the voltage atross the
capasitor at swch times What the sffect o artifacts on the
gverage valus of saigd ﬁamyﬁag iz raduced; and

mesns’ for deviving ssid averags value.

38, X radic sz set forth in olalm 37, whsrsin ths voltage

aoress the capacitor reprassnts signal strength {88).

3B, & radio ax sat forth in ¢lsin 37, vhevreln the voeltags

aoross the capagitor ooyreszponds to & nodse (N) signal.

&
£
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40, A radic as set forth in Cladm 37, whereln the voltage

on the capacitey corresponds to auvtomstico fine tuning (AFTE, anmd

- the artifact is the effsct of auvdic Fresguensies.

$1. In & radio recelvayry that suppliss at issst one of

signal strengith (S8}, nolse (N}, and avtomatic fine tunsy (AFT}
signals to aszocisted capacitors, raspevtively, for integration
or filtering of said signals, sald capscitdirs baing connected in
a sdrouit with respeotive rasistors ss as to have pradetermined
respective charging tine constants, apparatus oy derlving the
Firal dategrated sy filtered values oomprising:

means for irdicating the times at which tha chavgling
of sald capacitors begins:

meang  for  obtadning  sample  voliages agvosy  the
respaotive capavitors at given timss after the time wvhan charging
pegins and befors the sspasitors ave fully chavged; and

meansy for proosssing the sanpple voltages so ax Lo
shitain vis extrapelation indicatioas cf'th& poltages that wosald

appaar on the capacitors when they arve fnlly charged.

42, A wystem for determining whwbther the signals recelved

by an M rsosiver ars unldstenadbls, somprisiags
means for deriving a refersnce value of an aubomatie

Fine tuning {(AFD) signal of a listensble signal;
means Sor Seriving an AFT signal prodused by ancsthey

station slgnal;

3%
17
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peans for finding the absoluts differencs bebwaan tha
AFT signal of the listenabls signal, and the AFY produced by said
ancotheyr station signal; and -

weang for i(dentifying the another station signal as
Reing unlistenakle if said absolute difference  sxosaeds 8

pradeternined amount.

£3. A mothod for finding a2 channsl having a valus of AFY

that can be used as & referencs wvalus in ldentifying the
Tistenability of channels in an FY recelver inoluding & duner,
whersin S5 (signal strengthl, ¥ (nodse) sred AFT {sutomatic fine
sundng)  voltsgey  are produoed  on respective capacitors,
conprising the steps ofs ‘

tuning thse tuner o 8 channel iIn the bandy

clavping the voltages across the capaclitors to neutyal
vaines of vaglltage;

unelsnpling the capacitors;

chtsining & first gueep of sanplas of the voltags o
pach oapasitor and ecaloulsting thelyr respectlive averngesy

rejesting & channel for wvhieh the averasge voeltage of

[

the %8 samples {5 lest than a given threshold or the aveyage o
the N samples is greater than s given limik ov the average of the
APT samplss lles outside r rangs ol valuesy

runing in ths naxt charnmel and repeating the procedure
1f the channel is veisobad;

shtaining second and third groups of saeplex of 8§, N

angd AFY;
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galowiating the volltage averagses of zach »f the sscond
st third group of sawples of 88, N and 3FYD, vespeobively:

deternining the voltage rangess of tﬁ&fﬁamﬁi&ﬁ of B8 in
sach of said second and thivd groagsy angd

sccepting & channel for the purpese of providing a

x

referenss value of AFY, if the voltage averagses of sald sscomd

angd  third groups of S8 cawples are bobth greatey thsn 3

7

pradeternined threshold value, the voltage rangss of SR wvaluss
of the samples in said second and third groups ars within s given
parcantage of sach other, the voltage averagss sf the sanples of
N for both groups ars Ilsss than a given limit and the difference
botween the voltags aversges of the AFY mamples of both groups
in less than o given voltags, which is less than sadd given valun

with which the first group of APY? samplas s compaved.

$4. A mothod for Tinding a chanmel having & value of AFY
that can be used as a raference value as set forth in olais 83,

wharain the sscond and third grovps of sanples ars obiained from

Cthe strongest station by the addition of the following staps

pricr to okhbtaining the second amd third groups of sanpless

recording & chamal in memery along with the avarage
voltage of its S5 samwples LY it is wob rejeotedy

ehaoking to see 1{f all charmmels of the band have been
subiscted to the progsdure; l

tuning to - the chamnnel heving & statien with the

greatest averagse woltage of the sanples; wnd
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tuning to the channel with the next graatest averags
voltage of the 58§ sasples and repesting the proosdurs if the

shannel is not acceplad.

45, A wmethod whareln the yefevenos valus of AFT is

detsrrpined by the steps Inclading:

abtaining an indication of the anblent Tespearaturs; and
Qariving the refevence value of APFT frowm a table of

vopperatures and corvesponding values of AFT

45. & wothod Yor identifying a channel having a listenable
station in an P recssiver fuoving sapasitors that avs chavged by
vnltages in its tuner for 88 (signal strength), ¥ {nodisael and AFT

{automatic fine baninyg) thers being respective time constants fov

&

the ahaxging of sach capasitor, cmmprising wha gt@pﬁ wf
' proviging & referencs valuw of AFD;
monantarily clseping said capscltors for 88, ¥ and VY
o raspactive newtral voelitsge values at & ohange in ohannel:
obtaining the value of 8 Sirst group of individual
samples or the averags »f a flvst group of multipls sasmples of

the voltags of sanh of said capseltors o 8 toe obtain an B

¥

avarage, an ¥ average. and si AP averaged

computing the offset between the referenge value of AFY
ard the APFT value or sversgs; and

rejecting & channel ss nobt having & listanable station
if the 58 valus oy average iz less than 8 given threshold, the

¥ ovalue or average is greatsy than s fivst Iimit, or its JFY

28
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offset axcesds a given range, the vemaining channels besing

asgepted aw listenable.

47, A method for identifyving » channel having a listenadle

station v an '’ recedver having capsolitoers that ay

%

oharged by
voltages in $ts tunsr for §5 {(signal strengihl, ¥ {nolss} and AFY
{automatic fine tuning) thers being respective tins constants for
the chyrging of esoh capacitoy, conprising the steps of:

providing & rafeyance value of AFY:;

monentarily clawping said capasiteors for 88, N and AFY
Lo raspective neubral voltage valuss at a changs in ohannel;

obtaining the value of & first group of individenl
sanples or the averags of a first group of multiple sanples of
the voltage of sach of said capacitors so s to obtain an S8
averags, an ¥ average, and an AR averagsy

oomputing the offset h@twa&nAtﬁﬁ'refereﬂca'valu& af AFY
a3 the AP value oy average; and .

rejecting & channel o8 Bobt having a listenable station
£ the 88 value oy averags is less than a2 given threshold, the
R walus or sverasge is grester than s first limit, owr its AFT
of fset oxoweds w given range, the remsining ochannels valing

ateptad as potentially Iistenable.
45. A method as set forth in olaiwm 47, whersip an acosphed

shanngl s identifisd ss very listensbls if ibts K walus ov

average is below a second lwit that is less than said fivst

a9
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Ciimit so as to indicate that it hes virtually no nolss. the

romaining channels being asccepted ay potantially llstanable.

$9. & wmethod sz set forth in clsin €7, wheredn s channel

that has besn asvsrbed as potentislly listenabhle Is accepted as
listenable by

abtaining the average of 3 ssvond group of saaples of
the voltage of each »f said capacitors so as o obtain a second
8% sverage. s ssoond ¥ average, and a gsecond APYT average;

opuputing the APFT offsst babtwesn the referanos valus
of AFY and the second AFT averagew; angd

idantifving sald channel as having 8 Iistenable station
if the second 85 averags is graster than & threshold valus, the
gsenond ¥ average i less than & thivd ldndt, and the APY offset

Ises than & given voltsge, thse remaining channels balng rediscted.

50, & method as set forth in olsim 4%, whersin av&hamnal
that bhas boen sooepited as potentially listenable is acceplted as
lisvenable by

ohitaining the aversge of & zsoond group of samplex of
the voltags of sach of sald capavitors se aw to obitain & sesond
B8 average, & ssoond B oaverage, and a seoond AFT avevrage;

sonputing the AFT offset ketwsen the refevence valus
of AFT and the second AFT averags; :

phtaining the guality faoter, §F, for & gliven channml

that was rejdected in said avospting step; and

1468
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aeecepting =214 chanmel §F 4t has & guallity fagstor
graator than & prodoternined valueg, ths romaining channels being

rejacted.

53. & nethod as selt forth in olain 47 wheredin 2 channel

identified as unlistenable thersin is re-sxanined by

determindng if its idsobification as uniistenabls was
only dus to nolse;

waking anothayr sappis of the woltage on the ¥ capucitsy
i¥ this iz the oasze; and

jdantifying the channel as ﬁﬁing Ilstanaihle 3¢ the
valtage of this last sawmple is not greater thawn it wawi&_h& at
the time of said soother sanple If the signal for ¥ wvere at its

maximmn valus.

3, & nothod as set forth in slalm 47, fHurther comprising .
the step of:
stopping the progsdure of an &ﬁca§ﬁ&ﬁ channel 37 & seelk

LY soan bultitsn has heen agtivated.

8%, A meithod an set forth in slaim 47, further comprising
the staps ol

Hannal secepted In sald sccepting step

9]

recording any

Z

&% angd sapples of the fivst group;

4
4

slong with ts averages
repesting the progedure until all chamnels ol the bansd

have bsen analyssd;y and

ERCKS

Samsung Ex. 1320 p. 1239



LG

3%

W SRR FPOURSRMDENET

refrashing 8 dlsplay with recordsd chamiels amd thely
respective averages of voltage from the 88 ol ¥ capacitors 3

& digpliay rafresh bibton s astivated.

54. & melhod as set forth im olain 47 wvhorsdin sadd display
refreshing is affected if the systen Iy & scanner tuner of g dual

tunsr gysten.

88, A wmathod as set forkh in claim 47, wherein the
refearspos value of AFY is determined hy the steps including:

ohtaining an indication of thae amhient temperatursy angd

dariving the referencs value of AFT from a table of

tepparatures and ocorresponding valuss of AFTD,

56, A& wnathod as s=t foarth In olain 47, whareln thes
refarence valune of AFYT s further determined Dy the steps
Inoluddng:

phtaining an indication of the sabient ﬁamg&ratur&;

gariving an adiustwent valus of AFY from 8 waklse oF
tempsratures and sorresponding valuwas of AFP; and

adding the adiustnent valus of AFD frow the referanes
valus of AFD to arrive at an adiusted relfsrence valus of AFT.

&%

%, A method as set forth in olaim 47, whersein the first
noedise 1indt is aiusted by the steps inmluding:

ehtaining an indication of the antkient teapeyatucs: and

303
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changing the nolss lizits by ? peroantage in a tabis

of tanpsratures and corresponding paroentages.

s, A& method as- set forth in clalwm 47, whersin the &8

shreshold {s sdiusted by the sigps inoluding:
- N obtaining an indication of the anblent bewmperature; ang
ohanying tha 88 thresholds by a percentaygs in 8 takly

«f temperatures and sarvesponding peroantages.

gu. A wethod as set forth in slaim 47¥, whersis said firse
nolse limit is the voltage that would appear on the ¥ capacitor
16 st the time of the fivst group of sarpples if the charging voltays
is detarnined by steps including:
clanping an anteanna af a roosiver to gyround;
ssrpliing the voltage aoross the nwmisg capacitor st &
given point during its charging: -
15 ohtaining an avernge of any g Raes §
maitiplying the averags by A faptor sucsh as to atiain
the fully charged voltage of the nolse capavitor:
sheaining the f4ifferencs balwaen the fully chargsd
voitage and the baseline lsvel for noise of the yeoedver design;
¢ and
adding the diffsrence to the paseline lavel to daxive

she chargling vollage.

0. X method as set forth in olsim 87, Furthey compyrising

the steps of:

o
=g
[
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recording accepted channels on & tundsyg ddst;
repeating the procedure beginning with the step ol

mowentarily clamping the capaciiors to neutral velbtages until all

Cpharnsls of the hand have basn subdested to the procedure; and

respeaotively osssolating  the channeds having the
largest average values of 88§ with wmesory buttens i€ a best

station pemory scanning butisn has been sotivated.

£3. & method for fdemtifying channels in an FH band having

stations that are listenabls on an M yevaiver having 85 {signal
strengthl, ¥ {(noise} and A¥Y {automatic £ins tuning) capavitors,
ragpestively, on which 88, ¥ and APP voltages ars grmﬁué&d
conprisirng the steps ol

providing 8 rafsrence valuwe ol AFY

monentarily olsmping sald  cspacitors o respuctive
neubtral values;

appiving for n glven channel the assooiated 88, W, and
AF? signals to said capawitors, raspactivelyy

paking 8 first group of onw O BOTE ganples of the
voltages of sach of said 8§, K ang AFT capasitors befors they are
fully chavged;

pomputing the averages of the  sanplisz  for sach
capasitor;

compiting the AFT sifset betwesn the average valus of
AFT sampleg and the refeyenue value)

id&ntif?ing a chamnnel as net heving & listenabls

»

phannel if it fails to west given criteris for the AFY offsat,

1848
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and for the averagas of the samples for the 88 and ¥ papacitore;

jdentifying and recording in memory &y weyy listenakis
those of the rexaining channsls havs virtuali? ne noise oan the
panis of the average of the samples of the N capacitor;

repasting the procedurs untlil all channels of & band
have bean analiysedy

jdentifying as unlisternabls channels adizcent o &
channel that has not besn ldentifisd ss nob having 3 listenable
stabion 1t the 58 of both iz less than & glven perventage wt the
58 of the shannsl o which they sve adjavent;

saning to each of the vemadning channals nst yet
igentified asn wvery listenable or unlistenable, aok dn ssgueneg
antil all of the resaining channels have been analysed;

while tuned to sach channel, taking & second group of
sanplas of the veltagss of the B8, ¥ and a¥T® gapacitors;

pomputing the respeotive averages of the sscond group
of manples;

computing the offset of the averags of the AFTY sanplag
fron the reference value of APT; amd

jdentifving & channel ss having & listanabls station
if it paszses oriteria as to the AFY affaat and Lthe averaygws of

the second groups of the 88 and N samples.

§2. & wmethod axg set forth in olaiw 81, further cumprising
the steps of:

computing the ranges for the ssaond set of sanples of

P
e
L
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conputing & gualivy fagtor QF; and
asoeepting & channed 33 having & llistsnable station IF

the QF egualy or sxesads o given value.

$3. & nsthod fnrﬁrapidly identifyving chamnels of an FH band

having listensble stations on & recsiver providing 88 {(signal
strength), ¥ {(noise), and AFY {sutomatic fins tuning} voltages
on raspagstive sapatitors, oomprising Ythe staps of:

providing & reference voltags of AFYT;

momentarily olanping  the oapacitors o nsubtral
valingesy

a§glyim§'§ﬁx*a given chamnmel sssociated BE; N, and a¥PY
signals to saig capacitors, respectively:

aobtaining the averages of a first group of ong or mors
sanplaes of sach of the S8, ¥ and AM? voltages)

computing the offset bebtwsan the sverags s tha AFY
sanples frow the referencss value of APTy

refaoting on the basis of the averages of 58 and ¥ and
the AFT offset not weebing first oriteris those channels not
Raving & gtation that iy sven marginslly listenabhle;

rapeating the graueﬁﬁr& heglianing with the ssmpling
until a8l chanmely of the band Save Besn aﬂﬁiyzedg

identifyving the non~veljected channals sas belng very
l1istanadle {f they hawve virtually noe noise;

obtaining the averages of 2 sseond groug of zanplew of
aach of the 88, ¥ and AFT voltagss o the chasngls that have nob

hven yelected or identified as bedng very listenable;

%%
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somput iy the AF? offset of the average of thy sevond
sagples with respeot Lo the AFY refevence vollage; and

identifying ss having at lsast ma$§inally Iistenuhis
stations thess channeslis havisng 85 and ¥ sverages angd an Ay

offset that mest seoond oriteris.

4., & pethoed for rapidly identifying the listanabilisy of
channels in an Y band comprising the steps of s«
rejecting channels that are olsarly not listenable:
nalyzsing tha vemaining chamnels o identify those that
are very listenmblis: angd
analyzing the remaining charnels to see ¥ khey ave at

lenst parglinelly iistenabkle.

£5. In a tuning systen 0T a regeliver in vhich channgls of
a bhand sre identifisd an listasnadbls or unlistenabls by conparing,
the strengih of the received sigeal vith a threshold value and
whaveln 3 ity /highway driving switch is providsd, the msthed of
copprising the staps of:
determining wheiher sald swiieh is in the ity or in
the highway positiony and
setting the signal strength thrashold at a higher valus
whan said switel iz in the highway positisnm than when it is in

the alty position.

Q7
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&6, X webhad xs sebt Torth in cladw 88, whevedn the switeh

Iz a cidysfoosuntey switoh, sald nethod furdher including the step
s

sebtting the signal strenygth thrsshold st & lower value

when said switoh i in the a@uﬁﬁry position than wvhan it is iw

the aity positiom.

87,  In a tunding systew for & reosiver in whioh channels of
2 hand sre identified asz listenakle oy unlistenabls by comparing
the guslity factor with 3 mindsux velus sand wherein &
ity fhighway driving switeh is provided, the method ammgriﬁim§
the sheaps of:
deterpining shether the switoh iz in the ity ov
higbway Sriving position: and
metbing the windmo value of the guality fackter st &
higher level when the switoh is in the dighway position than when

it is dn the ity position.

&8. & methed as sst forth in claim &7, wherein the switch

is o gityicountry switoh, and further including the step of:
spatiing the ninlsem valus of the guality factor at s
lowsr lavel vhen sald switeh is in the country position than whan

it s in the city position.

£%.  In 8 tuning systew that repeatedly scans the ohannels
i 2 band and iddantifiss then Iin 230k soan &y belng listenable

1€ they mest oriteris including signsl strength; & wethoed of

168
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Andicating the channels that ave iistanable cowprising the steps

of:

deriving sverages of the signal -gtram§tﬁ of wagh
Tistennble channel on o owrrent sean with fts signal strersgth in
at least ong previous soan, and

forming & digplay at resspective Iscations of the

avarage signadl strength of the listensbls chemmelds.

FE.  In a tuning system that repeatedly scans channels dm
& band ang identiffes them {n each sean as belmwy listenables If
thay bave ab lzast & given guality fagtor, a method of indicebing
the chamals that are listenable conprising the stsps ofs
deriving averages =f the guadity Jastor of sach
Iistenable ghannel ol 2 ourrsanl sesen with {te guality factors on
at lsast one previcus soan; and

forning a display of sald averagss.

Fi. A& mebhosd for operating & tanery comprising the steps i

punting  in the ohannsis of &8 band and deriving

¥

irngications as o which avs listanablmy

fawﬁing in réﬁpamse o said indications & Qluplay of
listenabls chamnmels;

runing the tuney te a dssived channedy

periodieally monitoving datas that may be transmitied

o that ohannsl in addition to an audio program; and

forming said fatas in said display.

b2
]
W
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& method of operation of & reselver having a listening

T2
8 stannsr unsy comprising the steps of:

tuner and
repeatadiy tuning sald soanning tuner agyoss s band of

shammeals;
providing first indications as to which channels ars
te channels that contain

Iistanalle and sacond indications aw
dats different from the audis signaly
forming & d$isplay in rosponse o said first indiostion
of 811 listensble channels;
10 forming a Sisplay  in  response  to sald  second

indicudtions dllustrating the contant thersef;
tuning ssid Jistening tunsr to & desired channel; and
Torming 3 displsy for ithis chamnsl of dats racsived

therein in addition to the audic information.

& huning systewn oomprising;

iz T3,
& Tuner;
means for successively bardng sald tuner  to sag
channel in & basd;
sald tuner having weans oy providing voltbages
G indicmtive nf the reosption characteristics of the recelived

signal of the chamnel o which it is tuned;
means respoensive to salid voltagess for dindiosting tha

shannels that ars unlistenable; and
means fovr ddentifying which of thess oither channels are

28 very listernabls.
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$4. In 2 btuning system for & vecsdver that idantities

&

shannels of & band as being listenable or uniistenabls on & basds

%

ineluding & nodse lindd, o method for 2 Jduriviag voltage for sal
noise 1init comprising the steps of

taning the receiver scrosy the hard and racording &
valbage correspending to the nolse level of sach ahannel;

determining which chammal is nodsiest; amd

deriving the walus of the nolse limit from the nolse

valtage for the nolislest chanmel.

I8, In o tuning system for n recelvey that identifies
shannels of & band ss being listenadble or unlistanable by
sowparing nolse voltags bulili up on a noise capacitor at each
ahannel change with a8 nolse linit voltags, a method fox dariving
2 neiss 1inly voltsge comprising the steps i

slamping the sntenra of the vaceiver to grounds

savpling the voltags aoross the nolss sapagitor pefare
it ds Fully chavged;

shtaining an average of ths samplss;

multiplving the average by & fagtor such as Iw attain
she value of voltage the sapscitor will bave vhen fully charged;

providing a voltage corrasponding to the baseling level
of noise for the regelver;

ohtaining the Qiffersnge between the fully chargsd
voltage and the voltags corresponding to pazmeling nolse;y and

adding the differanve to the valtags for the baseline

nolise so s to provide the nodlse limit veliage.

133
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76,  In a tuning systenm where channels are ldentified asm
being listenable or unlistensble on thy basis of the differsnce
batwean thelr AFP voltags and a rafersnoe APY voltags, a method
for finding 8 referentse AFY voltags vomprising the steps of:

tuning the systex seross a bard of channelds;
Tirgling thy strongsst channel; and
uaing the AF?T voltsge of the strongsst channel as the

refarance AFT volisags.

. In o2 tuning systen whers ohannals are ldentified as
baing listenable o unlistenable sn the bhasis of the difference
Fobtwsen thely AFD vwoltage and & referanog AFT voltags, o wmethod
for finding a refsrsnoe AFY voliage cowmprising the steps o

tuning the systen sorosy a band of channsls;
finding a very iistaﬁabia‘aﬁanngig angd
using the AFP voltags of sald very listensblse chammeld

as tha refersnoe AF? waltage.

8.  In a dusl duney radis system, s nethod of balancing the
messurenents of B8 {signal strengihl and N insise) heitwesn ths
LW uners, sonprising the staps of

catitrating APT with bhoth Dansys upon powey ups

subtracting the 5§ neasuvemsnt of the celibratien
station mads by the first tunsy from the S8 nwasurement of the
calibration station mads by thsy second btunsy to arrive at an &8

balanning factoy;

133
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xading said 5% balancing Yaptor Lo all subssgusnt 88
peasurenents nade ky sald flirst tuner;
subtracting the N measursment of the calibration

station wads by the first tuner frosm thae ¥ neasurement of the

8 calibration station nads by the szoond tunsy to arvive at an R
balancing faotory and
adding sadd ¥ bhalasneling factor to all subssguant R
measursments made by said first tuner.
™. I a suning systes for & radia, s nethod of ﬁatermining
iy a Duality Pactoer OF of a channel comprising the. steps ofz
shiaining senplas of ¥ snaisﬁ§ angd AT {(avtomatic fing
vuning}
taking the averagss of ﬁaid saRpRies;
abtaining a referencs value of APY;
18 subtracting the APP average fron the referencs value
o shtain an AFT oUfset; and,
conpubing & QF as a fastor of N, and AFY offeet that
is representative of the iistenablility of the raceived signal.
&0,  In the methed for a tuning system as set fordh in olaiwm
2 79, wheradin sald step of OF conpubation includes the steps of:

vaking tle sguare yoob f N average timas AFPY offset;
and

sdding therste the N range divided hy two.

133
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8. In & tuning system as set forth in claim 78, saigd
nethod furthsr incivding the steps of:
oktaining sanples of signal xtran§tﬂ {88} :
taking the sversgs of said 35 samples; and

fncluding 8% as a factor in the step of computing QF.

83, A methoed for identifying the listensdlility of channels

in 8y FY receliver insduding g oltvy/highway driving switeh, a
display, and 3 tunay, vharvelin 58 {signal strength), K {(nolse} and
AFY {a&tmm&tig f£ine tuning} voltayss ars produced on respeotive
capacitors, comprising the steps of:

determining whether said switch is in the ity or in
the highway position:

setting respective signal strangth thresholds at highey
values when said switedh Iz in the highway position than whewn it
dx in thes oivy position:

tuning the btuner to & channel in the band;

clamping thse voltages atyross the capacitors to nsutral
values of volbage;

unslanping the capatitors;

obtaining & first group of saeples of the voltage on
sach oapsadtoy and oaleulsting theiy raspestive averages;

rajecting & channel for the purpose of providing s

refarencs valusz of AFT If ths voltage sverags of 38 samples ars

‘Balow a predetverpined threshold value, or if the voltage averags

2f ¥ sawmples are greater than & given limig, oy ¥ ths Ay

yitage averages is lsss than a given valus;
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runing in the noxd chammel and repoating the procsdurse
if the chanmel is yalsoted;

shtainimy ssound and third groups of sanples of 88, W,
and AP

sovepting s chaunnel for the purposs of groviding &
refaerence valus of AFT, if the voltage averages of said second
and third groups of S5 samples ave  bokh gresgtesr than &
predetersined threshold value, the waitags ranges of 58 walues
of the samples in said second and third groups sre within a given
rerosntags of sach other, the voltage averages of the sawples of
¥ for both groups dre less than 8 given limit and the differencs
hatuwesn the voltage aversges of the AFT sanples of hoth grsups
iz less than a given voltage, which is less than sald given valus
with which the first group of AFT samplss is somparssd;

sovepting the average of the condbinsd averages of the
sasoend and third groups of AT voltages ss the APY vaflersnce
value;

Tarding in the next channel and vepeuating the grogedurs
of obtaining & first group of smamples of 88, ¥, and AFD and
geisviating thelr voltaygs aVRLAYey;

reincting & ohannel as definitely not listenable, Sov
which the sverage voltags of the 5§ samples Iz less than a given
threshold, or ths averags of the ¥ zampless is graatey than &
givan limit, oy the sverags of the AFT zanples are offseb from
the refsrencs valus of AFY by more then & predetersined amoenty

tuning in the next channel and repeating the procsdure

i€ the channel is vejecotedy

Gor
ot
£33
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shitaining ssoend and third growps of sanples of 8%, N,
and AFT;

caloulating the voltage aversges of zash of the sscond
and third groupy of sanples of 88, N, and AFY, respeotively:

deternining the volisge ranges of thelsampias of B8 in
sach of said sepond and thivd groups; and

snalyzing the remuining channals o identify those that
are wvery listenablis;

analyzing the remaining chamnels o see I they are at
least marginaily listenablis; ard

forming a Sisplay abt respective lovations of the

aversgs signel strength of the listemable channelds.

8Y. In o tuning sisten £Or & veceiver in which chammels of

& hand are jdentifisd as listsnable oy unlistenable by comparing
the strength of the veesived signal with & threshold value and
wherein a cityshighway driving switch is provided, »aid huning
systern comprisingg

meang for detersining whethsr sald switeh is in the
eity oy in the highway pusitiong

means Ffor settivg signal strength threshalds at highey
values whan s83id switeh is in the highway positicsn than when it
is in the oity positiony

pesns for nvomentarily charging & vapacitor to a neutral
value whan the system operates o tume from & first channel o
a assond channgls

means  for applying & vollasge fto  sald  capasitsy
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sorresponding to & characteristic of signals received in 8
channel;

an  integration or filter circuit  ineluding  said
sapacitor couple o sald weltage;
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NAVIGATION INPORMATION SYSTEM

This fverion relates 1o navigetion inforaedon svstams. § s partioularty
sultabde for use & proviging venes of road vehitley with routs guithnce, bat othar
spplostions are possible and are discusssd below, -

Navigation of & vebicls theough an undandiiar compley road nebhwork i &
difficudt task.  Large smounds of fost and time e svasied 9s @ readt of dibvars
qetting ket using an ineffigient route. Aocidsms can alse be osused by drivers
arinngpting o read maps of complex mad signe sngd ioaing concantraton i the
road ahesd. Moreovaers, @ dviver sy chaost an netiiciat route as ¢ rosull of yaing
an sut-ai-dets map.

Ar addizions! probipm ¢an ooouy aven oo obedr knows 8 routs 0 big o
her dlastnation.  That foute may be congested o biothed as & remddt of scoidenty
GF enRirransnes wirk, o thet sy altarnative routy wotld be saore sffinisnt.

Saveral propossis have baen made for navigation guidesny svvtems. In

sorae such proposaly s vehichkeborne systern has 8 nevigation gompeter aad @8
geomraphical informadon system which s wagantislly @ dighticed map storsd on &
CTH-ROM, The systar gives the driver infornation and guidases by savesn andior
spaanh dispday. These syotams woukd be vary expensiee, Eaoh vahicly roguirss @
pavigation computer and geographicst  information system. The osowr of the
corapiek vihicle-borne apipmearg nvobead fa satihawed @ be in tw region of
£I000,  The systant ik nompiog 1o oparate, angd could wdy be safoly operatent by
the dedvar whilst the vabiole s stationary. The gaographical dormraton systam
vwould require peviodie updating, wihkeh rerpuirss new diske 1o bee dfistvibusged o
subscribarg from dme o tme,

In yome wropoesad systems of thiz tepe real-tims dats would be broadoast
over & radln setwoark oy opdste fizsd information held on e geographiogl

formation gystenm, Sven so, the gesgraphics! inforpwtic systom wosdd ondy be
soouraty up to #s lavt update., RMoreover, 3 hrosdosst channel nesds w be
afinoated for the updating servios.

it bes glsy besn woposad thay thy guldancs seoeios grosdder nollots
statiatieat vratlic fove date from which uwaffle noogeetion prodictions owy be mads

whinh gve fagd 5 e regbtivos daty 1o b brosdesst, Ths waffic Sow dat may b

SUBSTITUTE SHERT (RUE 3

Samsung Ex. 1320 p. 1298



W FSATUR PUTHIBYROIGSS

sotiested using roadside sensars, or they may be collected by monitoring the
poeration of the mobile uzer soguipment. The ater spproaeds can anly colisct datsa
rofating wy usars of the systers, but hag a hewer caphtal sost,

inoans aiternsthive spproasch 8 system of shordbrangs roadsids beacons I8

B ousad o tranemit guidanen information o peeshyy vebiclexr egudipped withe simple
wansesbvary, The beacons wansmi information o suétably squipped passing
vahinlay 10 ghes turn ingirgoinns appropriate o thelr chosen destinatians, For sach
Beaconrthe Tarriory fo be sovered Ix divided s ax owny sonns o8 thars s ety
from the function the bescon refates . The zone in which the user’s chosan

10 dentination falls v detsraibad, and mrustions aee giver appropriste o st Sane.
A any ghean beavon aff veblcke whoss destinatisns are In the sarne z2ong get the
sarne inyrrection. Tha definitlong of the 2ones are dependant on the konstion of the
heascons, and ssch rons compvizes the sav of destisations sehich should ba ragsoked
Feomn s beacon by taking the direstion sssaoistad with that zong.

18 Exch hoaoon onfy gives instrustions for reaching the next besoon slony the
soute t the vabinde’s destnatinn For twe vehicies staeting From the s paing for
different destinations for wideh the routen sre nitslly oningideny, the Lesgonxs
afong the otincidant section of route will eanh ghee both users the same
if;stms:timsa beosuss for thosa beavons both waers ae é:resma‘ing 1o the Same 2ere.

20 Only for the besoon ot the poind of divergenos arg the two wsers” destinations in
diffarant rones, and therefpre differssg Pwrections ars given,

The hesoony, prograrmming suy be ouslifisd from thne 1o timea by cantrel
signals frorm o osneest corarsl station, I 3 way ansiogous 10 remotaly sontrolisg
acjustabls signposts, but i By versotiony with the user sgquigroant the baacon is

2B auronarnass, dentfying which of s rones the wser’s dexired desthiation i3 s, aod
waramitting e sporoptsts “tues” information o get B 1o the next besson on the
wowy. The beavon Rad ne knowisdge of the et of the rauts.

Bach bescon has o detaied map of & smell bewd ares the boundages of
whinh sre, it facy, the adisonnt beacwsl, and ¥ the destination & i this areg tha

A basowy gives full dommation o thy route 10 e destnation. The system oan
thoreforve provide o usey with divectinng @ % destioution defined muare previssly
than the beaton spaning. Howsear, at the beginning of a joursey, 8 user cannot

use the aystem untl he sooouniaes 8 BRatsn

SUBSTITUTE SHEET (HULE 28
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This proposed systom allcws instarg updating of the guidanoe batruotions
from a ceriral comrol, and simpler in-vehicle squipment, bot reguires wast capitsl
axganBiiurg i oadvide bagsons.

& profders araountsved wvith both the proposed ayvstems dusoribed sbhovs

B iy thar b i difficult for them i provide sitermagtive routings i tosponse o
ptyneticns, aither Surent of futirs, wihout i sk of oregting wirse problems on
the shernative routes, Alhough predictions of regularly soouwrring congestinn peshs
e radativele simple to progragens inte the guldanoe infoemation, ards ot fesst in
the beacon vystens, resbainie updates on road congastinmn oan alse he fed 1o the

T progremedng of the boacons, B control systam does not have any infanmatian of
vhicle moverents om which 1o prading futurs congastion. I any sase, #§ tha
aystany IS i use by & sigoificant fraction of tha vebioles, the svsten will tered to

proviuns congestion oo the dhvsrpinnary rautes,

Aonordling to & first sepect of the Iroserdinn, there is providad g navigation

P

infarmation aystsm for providing information 0 8 mobile user dependant on tw
incatioyy of the mobile usge, e syvstem comprishyg 8 mobile commaniostions
syaterns havirg & fixed part sod orey o rawe maebide part for comwmusicating winth
the frad part, the ane or more maobils part including Means for enenritting to the
S fxed port o reguest for guidance fodormation sod for oreneilving guddsnes
Indfnrmation from the Sond part, andd the feedd pary inchading
ragpns for devarmining the Rustian of s mobils et requesting guidonss
nformatian,
muwany for gensrsting guidanoey informarion spoording W the lonaton of e
25 mokile pars, ang
mpany oo wsnamitting the guldsnoy information so genemsstsd 1o the
seohis part,
wharebhy dormation depandent on the nostion of the mobila unit can be
rangnitted 9 the mobi gt
3G
Ancording © & ssownd sspegt of the invention, there s grovidad a
savigatinn information svetem for providing information o ong of mars miobils user

depandant onvthe kicastion of the ong or mwe mokile user, the syatem coswprising:

BUBSTITUTE SHEET {(RILERG)
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means for determining the ndatinn oF 2 mobils Wl requssting geldanes

¥

infarrnation,
mgans oy genersting geldanse idomrpation soooeding o the locationy of the

mobife wandt,
5 and & commUNATHDns systeny for wansmtting the guidanes information s

sangrated 1o tha mohila unig

whershy information depandant Gn the logation of the mokile unip can be

wansmitted 1o the mobde unit

o Acowding 10 8 third sspeet of the invention there s provided s mobile
Wikt for @ rowvigation infora@tion sysiem, sompisng means o repehving guldsnas
msdruetisn nfermation. over 8 comwounsications ok, snd guldangs stuotion
means oortralisble by the guidesce instrootion informstion repeived over the
fzamm\mk::aﬁan# fird, whnrely guidance san b cormemrersoated 10 the user by

18 mmans of the guidarme inetuction mesns,

Agcording to a fourth aspact of the iverginn, there is grovides & methsd
of providing navigation infergstion (¢ mobile wdts of 8 monbile sadic system
depandant on e ooxtions of the mobile units coeaprising e stepy of staring

20 nevigation dats v o fixed part, wamsnditing 8 reguest o sevigetion guidancs from
g mobiis unit © the fixed part deternining the location of the moblls wniy,
generating guidence informetion on the hegls of the stored dats, lsoston
inforpastion snd e raouesy, and wansmming the puidanwee information ffom the
fixad part I the motlie wnit, wherehy information salevant o the foostion of te

R mobils unil i anemnitted o the mokdle onit

This invantion hae advantagns over bath the grine ot sestoms disguaged
abova., Considerable improvements can be reds pesr the pricr on-board ravigation

system proposals By putting the inteiigence in the faed parr of the svstem.

il
L3

Floyeby, therg is no need o Jistribure maps of updatay 1o subsertbers beogues he

daty is el cerdeatiy. N rosds gas bo sdded o the systam st ihe inatant they
Y

=2

wy opanad. Total capitel axpanditure i mdinirdzes s alf ey shars the same

dutabase, Moroover, ths cOmpuling rescurses are ussd mors aificiently, beatauss

SUBSTITLTE SHEET (RULE 28}
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wrt in-vahicls svsteom spends most of i time nsttive bt 3 centralised system can
by gime-ahiarad,

Maoargowvss, i gonrast v the prior st rosdside  beaoony syatem, the
veevion gan b dmplemeated with Bt deployment of squipmeng s the fleld;
hershy offsring comiderable soonomiay &y cagitd gost s mnimiansnce, and
aBowing rapbd ngtatiation ad modification of the system o mesy changing
raguiramenia.

Prafarably the aysiem inchsdiss means v deteorndndng the ooatian of the
snhile pary i rafation tn 2 gamgméh&cs&i suerlay compriging @ ploraiity of ovarlay
Feely, S mwany {OF wunsraiting infeomtion asspoistad with an gvarley amss
wiseh inchaing the bontion of the sablle party whershy 8 roobile peart within they
wverday ares regebies inhwrmrtion associatad with that vverley wea. This stows
inforrpation sssooisted with 3 portivder covsday srem e by wonemitied @ any
mobile units o that sverlyy arsse The system may sise comprise means for
determining whan 8 mohils part entars 8 pradeternvined overlay wress angd means
o WanWMmling @ MDesxsge. 1 ¥ user other thar the said mobile gant, s response
1o the said mobile part entering the gradsterminad overlyy arsa. For souampie, one
ovetlay ares oy sover part of & road spprosching & jonction, end the MASSIGS
may be the apgropoats nstruction o thy drtver, & hn approsches the oo, as
1 which way be shouwld wen Each infhvidual overday arss thavefore glves
oavigation spucinony specific o that oveelay ores,. The ovaday arass may
vearian, sod may e of any size down I the practioal mirdmum of the rasoletion of
e nogtion  determinstion  prosess.  Largs  overlay  aess  we suftable  for
warmsenditing  gersmed dintorepation, widlst soesller sress ooy be userd W tergst
nforngtion 1o users e very pregise jocstions, sooh ey individus slomems of 8
compiiouted road lavout. The owverlay srons may be delimitad in twie or thrae
sHimetsions:

An agdeantags of this praferred sormngoment ovee the fixed Bracwrt systamnms
i that the geographinal overlay zan be readily modified. &dvarsageously, the
syatem ncledes means e storing @ dightsd repregsptation of the geographios!
avsriay, and masny Sy omodifeieg the stored  mapresorgation such that the
cunfipurationg of the overlay arsas msy  be selented o meet changing

reqUirements. The ovarisy afess coan b readily combined or suhdivided, o their

SURSTITUTE SHEET (RULE 28
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haunderiags  otherwiss ablered o omeetl shanging drcosetannes  withaut  sny
madifiestdon 1o the harghware, sivoply by recanfigusing the geogeaphinal oveeiay
Sefined iy the cantral database. Morsover, unlbe the prios 80t Baagon  systim
dlaoaend shove, teee 8 r owior gost 0 oswreel furnltom arsd supporting
infrastructurs, bacauss axistiony oafiulay motdie onnwnuninations SEstams may be
waed 1@ raoemit the nstructions from 8 central datalisas, i the drives entoex as
ovarday arss whith gm0t an the routs chesey by the system, a0 am massags
can he pansminted, Doch messages may he ransmitiad 1o 8 user other than the
mobide wHl, for Bntanse & order o moniter the wherssbous of valoabls cargoes
of o personmel warking away oo w bass.

The growapbieal awverbey roay alse be used 10 Hperate s scosss-gontrnd
system, for sxample for site soolty or for leveing tolis, in this wryangemeny, e
usey sniars e oveday area for which ho dogs 001 have peomisgion, an slery signasd
oan He xent W 8 system cootrollye, or I ssowity staf an site who osn intoeroept
the interinpey, MMeansg rogy e grovvided {either i 8 fixed bogtion or with thy mnhils
unert 0 store @ value associated with the moble wall, and manens arrsnged fo
modity the srored vslos @ response 0 the swesages ransrmititad in sscordanse
with the location of the mobile wet, eithey W invrernent the wvalus eagy for
sulmegusnt biling, o 1o degrament the value &g 1 & prepaid storedyvaiue devise.

Tha Byaad pert may nelode owmans for suxcing saan Hforaastion o other
data for uss in providing fefoomation, heradn refered 1o s goidancy data, means
$ur updating the stored guidanos sfata, means for identifiving mobile sarts o wikdch
thoy updated et wre apdiicalls, and mears for ranerdtivey seele deta ovey the
sofrpnuniomiony system o the hwbie parte so idontifiad, Thiy allowss infarmstinn
shoet shaming wadiic sustions 1 e vansinaed v o8l wsees whoe wdl b
affecind, without noeding o brosgossy the detsils w othar wsers ay watid by the
sawe with those prio? art aystems whoss ggplating i poasidls.

Although the informetion franwrdtted to the user v spoectlio W the location,
inforenglon aboul the ussr Gan be pocsssed serdealy. This allows: shart-tamm
fraffin prediotions o by made. The guidancs duis wansmited 1@ the mobis anits
cary therefore he Dased on tha posiion measuremants of @ pluratity of tha mabile
parta. 11 the maoblly parks gre vehicles, thess posithn meeswaments ol ideraidy
e focations of reads, and an indication of thelr wra#fin density. 8z new roads we

SUBBTITUTE SHERT (RILE 28}
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budt o roptes e divermad, wallic will move W the new rouwtss, Messuriog the
poaidon o the watfe witl thorefare reselt in the data baing ubdated sstomativaiby.
To redune the wolume of information waosmitied, the fixed part sy compriss
amany for wansrmining o the mobile part s expegsted rangs of movemem

H  informatien and Yo receivirg from thee mobile  part movement messuramants

stnide the axpeoted rangs, ared the mobils pert comprising mesns for messuring

fonation sned U o dedves gwvarment ddormatiorn misans 10 compars the

survammal dornation with the expeotat range reseivsd from s fixed part of the

SeateEm,  and mesany 10 sRornatioslly report (0 the xed systeom  movemnent

1 messuramsats outside the sxpevied raoges. I this way only exeeptionad wraffic
conditions ara reported,

The fixed part may inchds megns Tor gonerating and maintaindng guidance

dsta baved ob wehinty movaran daty deddved Fram tme ndormation snd position

megaurgments of @ pheailty of the mobile party anddw sstimations of futurs

lowstionx of the mebis parts bagsed on the guidences information  previousty

oy
21

s

trarmrdtind 16 the rockile perts,. Estimations of future jocastions of the mnbies parts
hasad on the guidance mformation previnushy wanamitted to the mobile parts gan
he gued to reke estimetax of fture watfic situations.

Ther dats srorad in the daty storage roesns sy beoupisted, for axampls i

aepanes o changing waific conditions, accidenty, oo highway maimenanes. The

fux
[
-

fude maany for Hentifving the mobile oty 1o which the gpdated

3

YSIArm may in

i1

daty sre appioubls, el wansoitihy avended instructions . over the

13

sornmundsations system 1o sid mobils ports. Whh nowledge of the journeys
being plarvred by o lorge sumbee of users, o boetter pradiction of demand for
28 pargouler roads {and henes of congestion on those roadst van be Bl uge This can
be owre siabie than exivting sulonomaus route-planning systems bepsuse the
navigston syaten ooy take seoount of the jowrneys plurmad Tor other users,
Ashearnagecusly the wantion can badroplemented wsing o publie celielar
rarfin datas servipe on an individual disbasp basis, providing & simple machanison for
3¢ bifling ang avolding the noeed Yor & separste cadio traosmission systermn.
Tha mmans for determinivay the ooation of the mobille st sy comprise
means 10 iverragsin & bostinaeidentifving mews {orming gart of the mahile pwt

sparating for axenpis by means of dead rechoning Fiam o Knoery sart poliig, using
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an neriad davigatan systen of distance grad divention measwing dovicss such as g
Comnass g e odomatern. Alsmatively, the  omeans for §m~:;sta‘n;;.; DOsHDD may
include means Tor identifying the fooation of the mabile part o relston 1o olamenis
of the fixed pert of the somvmnitatinns systanu The bestdan of the mobile part
may be determived by @ ragdio bostion systorm assacksied with the celider ragdio
system. o anuther siterrative artangement, 8 seteliite savipation system may b
pead. in one praferred avangement the fixed pant has meens o determing the
auprocimate jozation of the mobile part, and the locstion Wentifying measas of tha
mabils pery is orvangsd 1o responsd to 3 looation reguest from the igerrogation
mesns with & sonanigue  jonstions signal which, By oombinstinn  withy the
approximets ocation determinegd by the fired part, dewmrmines & unigus location.

i » proderved arrangament, the fxad part and the mobile party sach have

a sateliite navigation aystem cogebver, and the positions of the rocbile parts 3

measurad by the saraiite aavigation system sre somparsd with thase of the fixed
part as msasured By the sateliite navigation system Tha position of the fixed gt
o B knows with grest sosuracy and provides 2 referenge measursment whish
alinees tha position of the mobile part 10 be determined with greater soouracy than
is possible by dirsnt messursment Leing the satellite system slons,

Proforatiy vhe fixed parthas ane v mmee servers and means for aflpcating
3 ssrver 1o 2 mobie part snbroadien € requires servive, In progtics only & vaop smal
aomber of muohily wnils will require secvins A any ghesy timee s this sllows tha
somputing rexpurcey of the fixed part 1o be uesd snst affichatly, snd the system
can support many more mobls units in totel then & bax server sopasity fon This ix
in contrast to the podor ot system disoussed sbove, in whinh sach mobile unit
raguites ¥ deslicated onmpur parvded on board, which s only uasd for = frantion of
e time. Morsowern, ol ths servers Rt gse @ coromon randase detakaes, whis
can use the dormstion on roaey 8 hay plasned for moblle users to beild ¢
prodiction of fotrs rost vse states, suol sy Hkely congestion points, e et this
into e guidence instruction process. For exsmple the systern can be arranged
guch that ¥ does sl dirsst o than x prodeseroninsd srnbee of users 1w use 1
particular streteh of road 3t 3 partfoular thme, and finds alternathve rowtes for any
uaers who would othenwiss be dirsoted plong that romd 3 thad dme. I this way

he aystem san prediot Bkely congasdon poines and take pro-amptive sotian,
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The molade pat wmay indludle guldanes inspructon ooans controliabls by
rmtrustions contaired v the guidaney information wansmdtiad from the Szed paet
ey the  cummrpurdvations ke whereby guidante ihatrootbons . can be
sommurdngtend 1o the wser by means of the guidances Bstraeiion means,

For some spplosmions the vebinle may be controlied divsctly i raspangs 1©
the gueidance dormation reocived over Yur axvarnurications link, However, for uae
on the public highesy, # s wreferable that the guiderwe infarmation conirols
dispiay meang, which may e visesl or audible or both, Yo ndicats to & drivar e
direstion i taka.

The guldares nstruction means may be programenable from the fixed pary
sver the communications fink, sither sutematically or By 8 hunwn operator. The
suldanes mtructien meany may inohely & spesch ayrthesisay, wehioh may ba
imcatad in the fzed part, wangroiiting voios masssges 1o the gssy pwer ths
sommunications aysteny, oy may be posted By the maebils wnit and gorrotiag by
data assager fromn the fkad park. The fonmes arrangsmant allows the mobis unit
e sloipdifiesd, whilad the ity srtangament raguivey 8 smallar sigoasiing jossth,

i the desatibed ermbndiment the swbie part Is v o vabicle, but it may be
& hsnd-haedd device for guiding a pedeatrian, i ong form, the mobile pert may he g
carnventional okl ool radie it This sffows @ basis service to be proside o
3 ey without the need for say dediosted sopaipmas

Empodimerns of the investion will aow be desoribied by way of exampls
with refaranos 1o the gomeings. o whichs

Figure 1 ahowves @ molile pary and 8 fixed part of 8 navigstion infusestion
sysiem aceording 1o an ambodiment of the wantinng

Figurs 2 Mosirstes how the wwention may be applied o o simpla rosd
iayaul

Figsare 3 Bustratas the division of & teeitory inta 20nes sconedisg o the

:ms*mcmars:s generssedd by the wystamy

Figure & Musterres an applicavion of the i ey TR B oaore oompiex rosd
fayou
Fhpren Se st 86 Bovmste the owsdication of wie oveclay by response W a

change in watfio sircumstances; and
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Figurn £ $lusivates s road nennork, shoveing overtay sreas defined by the

sthosd of xhe inveraing s refavion e w celiular radic netwerk
Aceseding 1o the swbhogimeny of Figuwre 1 the savigation sywas las a
fixad part {nompeising olemengs 12 1o 181 aad & oumbse of mokdles parts, of which
5 ong oofy is shursn fcomprising slemsnts 1 Yo 0L Imterowrumoted by @ i:ssiiu.%s;i“
elephons nebhaeark 1Y

The mobile pert comprives o b telephane 1 having a0 sudio outpet 2

:};»

an audin por 3 snd a radin sntesne {Tranemitfrecetvel 4. The outpuy 2 &
sonnactad 1o 8 desgder § (o ransiate Dusl Tone Mdth-Fragquenny TP signals
1O reowheed by the telephone 1 ntw data whichols fad to an iderfaocs comdrober 8. Tha
mteriagce congrolier 8§ alen regelens gt from s GPR Nchad Positioning Syatemd
satelive reoekeer 7. The imverfase oongroBer feansmitys st o OTRAF ennoder 8
which goneratas ones 1o be fed © they suddie st of the mobila elephong. The
audio output @ argd nput 2 alsoe irmbude s udspestsr 2 oand microphione. 12

18 ragpectivaly 1o athowe the telaphone o e wsed for speech,
) The fixed part compoisss an nterfacs with the oddiuler telephote netwaork
11, connaoted Ywough 3 RDTRF decoder 12 and anooder 13 and 8 conwtvolisy
rerfacs 34 12 8 eooputer 180 The oonpretes TR oomprises & raanher of servers
18, one of which iz sovsred o ol sctive swbile uolt. The servers 18 have
20 avoess o & goographivsl database 17, ond x detnbase of standard mossages 18.
The  goographingl dotabase 17 & updotesbls theough vedating oot 18 The
doiabase 17 storey the defioititrs of & romber of overlay areas wihich ogether
formya geographing! ovaday o the tarRery 10 be covered, Examples of ovarlays

are Hustrated in Figures 2, 4, Ba, 8b and §, W be desoribed In detad luwer,

22
w

The roobile pat oitains sosddon information wsing the GPS resatver 7 and
wansndia %NQ formation, ogecher with o reguesy fof divectiong 1o & spegified
degtination, 1o the fixed part, whene g senver 18 relatox the posting nformration 10
s guographbiowl databese 17 and obtaing message dormation sssoniated with ths
inosnon from the derabass 15, and Wwanemils the information back o the mobils
A opert

The computer 1% misy tranomit massages in DTMF code, using the
anonder 13, or € rosy genecals voiloe messages which sra vranemitiad through »

yoioes sulput 20 1o the osiiuler netweark 11
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DTMAT sigoals ore used o traasoil the position of the vehbigle o th
comnputer 18 whith cun then offey Inforraativnr arsd guidancs eithar 1o the vehicle or
oy @ thived parny oo damand,

fry the following discussion, variations on the busio apparatus depinted in
Figure 1 will alse be descrbed, iy evbioh gertuin olerserds are orwacifing o replaged.

Tha systam s opersted ax foflows-

At the start of @ journey the dhiver requests sarvice by activating & pros
disfad conteod on the telephone Y. Thin seoelogs reguest & traosmitiad o the
cortrad interface 14 over the telaphone network 17, The sontre! interface 14 then
affocates 8 frae server 18 1o srawer the call end ivtervogsts the veldsly 8PS
regsier ¥ o deteroing s geographicat positiciy. Tha soooddsr 8§ takes the jatitude

ard jongituds dats and ransiates the mombery ings OTRF woneepsirs, 8 & maonay

1% he dasortbed in mare detsdl balaw

Tha oetiulyr tslephone couples this audio signad o ity spesch input path.
Thisz i easy 10 do with o barsda-Tras vehice-mouned selfviar telophong sihee the
morophons sad i ancassible or altarmathvely: & small traneduser can by mountad
saxt te the odorophars (G & DTRF recsiver B oouplsd o the foudspeaker &
jagsin avcustically o shhowicetlyl decodes supervisory dets {anain i UTMF fomat)
soming back from the ssver 18 W sckoowdedge the roception of loastion
mmssages. W ono soknowledgerneny g rsoedved o the OTRF unit then the daga
minesage B rapasted,

The fhead srwd of the systom comprises g DTME decoder 12 and engoder
13 sougled to s ssoal date interfaee B oof the server computer 1B Thig
comnputer, on the ong hared, can oall the mobils pary whinh will smaswer
automntineily i then provids its fnoetion Gsirey the UTRMF signailiceg system of on
tha other Bangd con reselvs @i uneolicited wall, which would inolode the QTHEF
sncoded idenity of the swbie st and would slse provvide the vebicke poatiers
ustog the OTRIF buterfane 8,

The server I8 thers captures the strrent posivan of the user, ang identifies
thie oweriay srea within which thet posiifon falls. Tha sarver glso capluwres sy
permanent user-specific nformation such as the type of wehinde, whinh may be
relpvant for the routs 10 e selented 2.g. hetauss of haight o weight restiotions.

The usgr may ononde those requirerbants wvhdeh gfe nol peom@oend; « DUt are

¥
LR
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12

spacilic o the praseay infoomatieny ceguest, o partodse bis destinationt by using
tha telephone keypad in respones 10 voiis proopre. Mseeaesr, i 8 prefeoad
grrangemmnt the sl is prasensad 16 8 Hursas opseator for the oepturs of this gats
Thiv afliows ths user 10 obtaln sysistsncs in ideotibying his desired destination 1o
tha wyaterms, and also sllows the debesr o apsak his requiremsnty, keeping his
hands sl svey fres oy dridng.

Thy operatds Yhen remotely programs the irevebhiole ooerfscs & weith
syaters data {dentifving the celisle destinetiony, oy use i sobsequent undain
procnsaes, s inetigates the groerstion of wolon given dicectinns and inytructons
10 the driver by a speach gansration s\sizzéys&em »f tha computsr server 18,

Pogitien fixgs may be made ot regular tervaly, 8.G. gvery Twd sinutes, oF

%

nuxt positton 8 after o spacificd intervs! ar distanes.

Ag the drver foligwes the route further Putructons oan automstically b
went 38 the driver anters sach now ovarkay aree and the deiver con be alerted i the
raste has heen i or § aay neve rafilo profdentss bave beery datected that wil
affert the lodividusd driver, The systam is amangsd sueh that when the systam
fovates @ moile writ sraeriey an overlay ares having 8 message dedmed Yor i, &
éxamgﬁe the oext T BSRSTon o AN orror messasge  the swbils undt has gona
off im sefected routel, that maessge i transmitied, The systeay may s b
arrangaed 10 wansmit messRges I weers oyhay than the mobils wdt in quastion, o
examg:ié L33 MONRGr the wogress of vaduakle LUEHURS.

A any time the debipe gan call the human operatar § seevice reaerRmants
vharyge o wsdditional halp is novrded,

Bepsuse « csmral detabase s oussd st vahicle n’snwmssm;; cun bHw
mondtored, Traffieo modsis can be used To optimise traffic flows angd reduse
jowyney tmee,  The svstem oan sisg snsrs that B doss not Hself ocause
pongastion, by fmiting the number of vehinles i diracts W use the seme rosd at
vhe ssms tins. The controd systant oo use the loostion daty o saloculste and
revord movarnsnt veaors from thess wehiches,

Ushng the date oollected by this method, &6 puosibles for he oaatral
systers o derive 2 digital mee of valid rasges, The following dnte ool be darived

R tivaiie valld trowd larm puraitted divenrionisl of fiowns stiowesbls tormne;
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aversge wavel times) wends in wavel times acoording 1o time of day sod othe
faatoes.
Tha gystem ameld sutoamtiosly deﬁtg the roap W show parmansnt
oharyges {new road Biks, ohebges I one Wwiay osvstens stod. Tamporary ang
H o closureg from rosd works sto. weuld slso be repoodad. Manust updating of deta
wold be necessary for instance o glert the syatens 10 3 naw Dypass opandngd
bofore the system acguirad tha information from vebicle flow duta, 1o pagure
vehiotes are rooted over the now rued iaitialle.  Any spproximatims in the e
saterad date would sutomatically be sorrectad by the system described here,

The syetam oould e further anhanced o helude oy other nformation

&

that may e ralfpvent In traveliors, by a combination of manosl and automsted data

ery; .. locatinn of s stooy, teiephang boxay andd other strest fernitwre, and
proxindity 10 anternvises sueh as shove, banks or offices,

The wardstivn of tranait s trerdds souordiog 3o time of day, tor sach Hnk,

18 oould be used W derive g congestion predisnon model, 3s the basis for routs

guidanne, The system may mooltar the progress of the melille units slong the

routes seleciad for them, 10 identify any sress of weifle congestion sin, by

aomgsaring actus! ransit tmes bebwesn pradetarmined poationg, Thia may be done
by the fixad systers moiiwing the kwatios updates of ndivikdust units, or 8 ey

20 be done by the mabile wndh 0 on-opnratiors with the Hxad oait, in this tar case,
ihe fred pard anemits an aupactad range of ransit tones withins whdch the mobile
s expected to reach @ prodetermninggd ooation, H the roubile wiit reaghey tha
looatinn osutside this raogs,. i reports e faol 1o the fiked part. By “roposting by
axcepton® the dats groacessing overbend tan be redused considerabiy.

25 ' However, thas avsiems oan bacome yasiable ¥ oo many didvers have
ancpss W rouge guidanes bhesed on nfosmetion obmsat porrasy or pregioved
congestion. To swnid thess hstebilltes rougs plansy are orestesd and updated
rentrally sng pasved o individual vehicizs, The dmpact of these vehicles using the
suggested routes ix then addad to the pradiction. &3 mors vehicias use the sysiom

3G the pregdivtion produnssd ooudl Daoome mors gonurate.

The routes dertvad oan be pagsed o the vabicley ddg & michile datey Hnk, o

ceaxibly 3 shidt range compmerdeatiorny #nk o other WBTEOrsry soonss o & fixed
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telecorwmwieations nebaarlk - prior o departural, The vebisle would thany operate
autonnmously, unless the voad conditions varing significantly from thuse pregicted.

Hoths central gystsoe detecisd g probiam from veldcle data o othey
sotsenst, wwhinh had » sovers npaot on predictions, suliciant to causs a change

S to addvice sbreaddy given, then the santrsl system oould brosdeast naws »f the
crobiem, such st those vahicles sifacted could auromatiosily osl in win 2 mobils
dats corvmuninations B o reveive 8 nww route Trom B8 present Joostion 1o s
dastinaiion.

H g vehicle system sncountersd unexpested trongit tmes slong s

18 programuned roufe € woold seved 3 report D the contrst system.

The data flowing though the systorm will therotora . sifow it 1o Mlsamn” mure
of the rgag natwork’s chacantgristie cangostinn behasvdour, s, by use of newsl
ney rechoigues, snd 1o sslsat rowtes oy wafflo which svaid using routes at times
welpery they are Hkady 10 beoocowugested. by addivdon, the syestam nars gaoerate digitad

1% road mans o ather date automstiseily, bosed on the posilion measursmentz of
vehicles paing the raads,

A parrioeisr advantage of this system © the shility 1o pradioy unusust
panterns of congestion fram the route guidance nformation ragquested by the osers.
Bacsuse routs guidance b geoerated oxotraiy, s systom can awedtor the mambay

- 20 of reguests for destinatinn fermation @ 8 given loostion. By deternining the
prociivved arcfval dimes Sor sanh user fwhich will depend on thelr starting poins,
angd the tma the foumey stertedlo s bufld-up of waffic cosveeging en & panticwar
lepation at a pertinudsr femre thme deag. fr s oondor sporting averdd oan be
detented, Tratfic for other destinations, which might have bean routed h‘-y wesy of

£%  yhin looution, can theos b diverted o atheyr rautes

Thy system dgsgribeﬁ' abcove unes an anslogue telscurmrnuniontions fink, in
wehinh DTRIF coddes may be used. For an ansdngus neliolsr redio nstyenek DR (o
0 idesl sigralling owdiom when iy short stadey mussages are raquirsd 1o b
tranmasitted, I can survive i the sevars sigoad fading snd nodse of the maodiis

30 anviporenient wehich frequantly preciudes the use of fast phase or freguaney shift
daty moedubution,  Another advantage is the ability toy co-exist with spessh.  For
axsmpie 3 DTRF date burst containing vehivds poxition data nould be semt 5t the

start of & oal and 8t paeneads dwring the oall by singpis coded DTME
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Masssges oan alsy be comveved 1o indicste smergencias, provide simple deiver
mdications .. Huminsted arrows I toem aft o il or trigges syndhetin speech
ganarstad by srnther subesyetam in thie ovehdodn

The DTME sading dosoribed above & sutable for an anslogus systent, in 2
digital ealiuler netvwork digitesd data oy Be marsmitied deer an assonisted packet
dats systam such a8y the Bhort Messags Servise {SME] of GEM {Ginbhal Byatem for
ebite Communicationsd, or the Genessd Faokey Radie Beoston {(GPRSE proposed for
GEM. '

i ths amhodiment described shove, the speach generaticrs sulesystam
forens part of the server 18, Altematively, it cant be carvied un bosrd the vehicle. in
thia arrangemaent the subaestem has vrlous storsd spesch commands which we
nonteoled from the inwahicle Merface B i responss o comawnds Irsnamitiad
frorn the fixed parl. This srrangament redunes the slgosiiing wrafln roguirss mees
the raglio fink 11, bt inneeases they qompdexity of thy in-vahicle sgidnrrmnt,

The looxtisn-datarmination systam will now D dosaribed In groates detadl,
GPY {Global Pooidoning Systam] sataliite nwvigstion recgivers ars now beooming
wary ohesn wied are avelloble with o eavisl dote outpar. Those can provids fariids
arut nngltode sfote 1 within & tenth of & seoond of are {defining position to within
3 metres, which s sufficient to dentify which carrisgoway of 3 dusi ceriagswsy
rogd 2 wser i and,

Batelifte posliomag svuterns suah 38 the Ulobsl Positdoning Systany {395}
are prarsr o small syatsimate arors, for example s 3 seaol of instabiiities In the
m‘mm wf the satelites, The aogigsty of the posiiion masswrement omy bs
srvhanced by a provasy koown as “Differsotisl GFSY in which 3 numbsy of Seed
refarsnce pointy gre used, whoss positions are determined with great pracision o4
uning surveving teohiigues, GPS is el t obtain 3 mggsure of the position of one
oy mare of the Heed reforencs points. This messurs i comnpared with s koowr,
run ooty to generate 8 sorrection valie wivch oan be used to Corvest the
soaidon of the mohils unit as seasured by GRS,

The position deta received from the sulsliita positioning system  msy
Irichede some redunidant dota, § the systers B3 anby 0 qperats within a Bmited areg
of tha cicbs the most sigoificant digits of the position dets are redundand, and

i

rped snt he transovoied fram the moblle unil 1o the Husd part For poarogds, any
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gt i Qarmany cory be uniquely doefined by the undts dighe of ity Tatitude and of

ity fongitide, as that couatry Hes soticedy betwesn 485 sad &8 degrens North, and

Batwwean § and 1% degrens Bant. # v alen possitds o deling any ool fvthe Unlted

Kingdom is this way, although iy that case @ 10 degree offset in longhuds has 16

% be applind tn syold duplivetion of foogibsieos Sast and West of the rere meddian,

For larger terriaries &.g. 8 pons-Rurnpean systagt, or o govering the USSR,

thig shmple methed of dats raduntion s dmpractical. Howeavsr, it iy neverthaless

ponsibie o cefuos the dats requirsomsnts By dynaioally defining the tervitory,

Afrer an batiaisation step psing the foll locatitey, the systen selests a9 sach now

10 leoation the plosast sandideln w the previous oma. For oxample, i the owbils unit

was Bat reporiad 8t 89 degreas W oand the units digh of the ongituds is now G,

rhe user in taken o e el 100 degress Worather than, for exampls, 80 degreey or
110 degrass.

Holocation updutes inke mace sufficieatly frequestly ihat the user’s

position ssront have changsd by mors than halt w dagren, the units dight of

P
s

degraes wy alay by dispensed with, snd the ibeadon given ondy in minutes s

sxoonds of are. The move reguent the updstas, the mors gights oen be dispenasd
with,

A sitersnive method of obtaining the cosvss posivon loeation

20 nwrrogstion «f the cafiular radic systam’s cperating systam to kisntfy the ealtin

which the user i currestly boated. Call sires oai be up 1o about 40k oross

{aithough they are often such smaller, so idergifving the eell sary iantify the

paees ionstion o within 40k, which identifise letiody o beger than half =

gegrae. {1 degres of Iatiude < T1Thmb. The sepacxtion of nes of agiteds variex

]

wiith the onsine of the lathudes et aven gt the Arsdie Clrole {88 dogrees Kordhl 8

Fk

A0 resphaion will identify longiuds o the nesrast whols degrae {1 degrea of
iongituge = 11 Tkoy foos latitudel = approxisatsly $8km 8t 8 degress Narthl

By pf-truncating the positoy dats by omitting the degress dights 8 basie

gosition message woekd thorefors corwist of 10 deciaal dights iminates, seconds,

A0 ang tenths of sspondsh. Alttude duta giving sititude I msrres wedd raguire 8

further four digts, since i points on the Bortvz swefave e within & rangs of

13000 metres, bt this dfaty oun ales b nftdrungeted, as i unlikely that any

euiti-leeat road svstem would exvesd 100 matres i haight {or i i did, they ¢ GFS
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systam would work sffectively for sny recsiver on the lower . Thin gives 8
rotel of twalve figits, which can be wansmitted by DTMF in less than 2 seoonds.

1 the dets i lofetrunested as desordbed above, the “toarse” daty is ssdded

by the myorface controller 14 by reference 10 the pravivus ‘m%stm nr 10 the

& cellular radie opgrating svatem

Whary the computer 13 receives & Iocaddon mOsssgs, 1 stores the bogstion

argd than sagrches it databaae for an overlay area within which that position es.

The owverlay press wre defived in the datshass by cogrdinems of latitude el

forgitude angd have ssaocisted attribuies wivich defing massuges which care be

R passudd o miohils subsoribars within the evaday arex defisel, I somne rstones

haight {ahtitude) Information, alao aveilabls wsing sotailits positioning systama, may

be used, for exwople to divtinggnsh betwesn levaels in a mulideval highway

nterssction. When 8 DT fnoation message has se-ordinstes wwhich fall ingdde a8

averlay sras having o seunoiated messags, the meséage n than transmitiad o the

mobis gar 8y 3 computey synthexdsed speenh massage, o DTME omled mossage

s
5%

{to antivste other subsysteny) o 83 3 high speed sonventions! data messags.

it the mobife wiit fall within the sanve Qverlay area 3t the previous fogation
updste, ard the messegs sssoniated with that overkey ares i wnchanged, the
frangrsinsion of he messsys ey b suspandad.,

0 The fraquengy st whinh bnadon updatas sfe requesied by the systemomay
b taloragd 1o the sixs snd natuwrs of the currant overlay area. For sxample, an
rlouts roud lavoes ey cornprise o lorge number of small overlay sress, reguiring
frepuent fooetion updates o ensurs that @ user does not mise an lostrection by

paxsing throuwgh Hty sasoniated aroeg habwvaen tway upadstes, Haoweaver, 8 long stratah

%3
L4317

of rasg without netions may be coversd by 2 singls gverlay ares, se sy fraguent
updates ave sporogeiate. The sperd with which 3 vabicle s kaly 10 b proving,
vty weill differ betvwessny urhar, rurgl, arad motrway envirpnmenty may aiso ba

wend asx 8 faoyos i doversddniny when the next jocation update shosld he

-~

squasiad.

K is) Aa supgosted  sbove, thera oy b olrcumstarses  when & sutalite
positioning system may be unusekiy, for example o nneds or Dullt-up sreas whare
@ Boeobsight visw of the satelfites may be mpossible o obitain, Algrnative

serangerunts for identiiving and updsting the mobils pant’s ocation whishs oo no

RUBSTITUTE SHEET (RULE 28}

Samsung Ex. 1320 p. 1314




WO KBTS POTAGRINEI08R

18 R

raly on 3 noteiite rocefver may beoused, sither on thel awn, or © oterpoiate
hatevsen points wheee & sateite systay oot ba gagd,  In e variant, & racigatiun
aysiom based on deadeenkaning may be used, I steh gystams the user ddsotifies
hig sl lovation ang the on-bogrd Svsten moasures the sysiam’s mavement e.4.

e magemtic hesring mopsraments, distanos counters, el inectiad ssevigation

[éf

reeans such 8 gyrocumpassey and accalarometers. Sueh systems are geb
nontained, but reguirs bovwisdgs of the starting point, This may be obtained, for
axample frorn o satelifte positiondng svsiant.

In snother varlant, 8 method of loogtion mey e usad which rafiay on the

G propagution charasteristios &f the csliudsr radio systars uwsed for communingtion
with tha central contral station. Examples of such synems ars disglosed o Senman
Patent spesifivationy DEIURAST Liventis Fatert Verwalungst and DE 3818387
{Boschi, United States Patent 3210813 Newhousel, Surapsan Patent specificetion
EFDIZOAE Bokind, sod buernationat Pateot sppdicationg WHSBZM 3284 Romgt sad

TH WO BBATOST Ddantanal. By pomparisosy of signad streagih o other characteisting
of soversl celiuleyr bass atations, & pooition fix can be detswynined, I this
greangement the looutivn mssswwerment mawy by mads directly by the fixed systeon
This aliows the moblle part of the systen I be embodisd Y 2 conventions
setider tdephone. with Inputs being provided by spsechy of by OTMF tanes

28 genorsted by the kayged, ergd ostrections to the user iy tepromitted by volos
DOTmRaErEds.

Exarmpise of the Kt of novigation information whinh may be stoved in the
datsbase 17 will now be discussad, with refarence 1o Figurss 2 to 8. Sriefy,
Figura 2 shows 3 haation J having Tow approach roads 21,2223, 34; sach having

28 sssooiatsd with B an overley ares 21n, #3s, 238, 242 respaotivaly, in this figers,
ang =¥ orhey figures Hustreting road lsyouts, the roads sre shown arranged for lefe
hang ronming. o usad for sxemple i the U Jegan, Australia ate. Flgurs 3 shows
part of a road network surraangding the jurstlen J, inchuding townes &, B, &, and ¢
roatorvvay . Sach of the seads 21, 22, 33, 29 has e associned destinntion zone

30 Ry e, Figure 4 shows a covpdex grade-sepsraged junstion erliaking fow
rosda N, 8, E. W, The junction has supavinposed on it an overlay having teelve
overlay wress, Na, Ni, Nd, S, 3, 5, Ba. 8 Bd, Wa, Wi, Wil Bigure S shodex »

wroal roghery having 3 main roed 33 and & slde rosd BOC The main rosd 33 has we
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agsociated overday amas 31, 33 Figure 8b v sbmllar te Figure 5a but ae
ohwructivn X 8 prosamt ot the main rosd 33, and the ovarlay arag 32 bay basn

subdiividad o tveo ovarlay areas 328, 32h, separated by the obwruction, Figurs §

44

shows s overlay covoprizing o mverlay arsas 40 - 48 supedmposed on a oathadar

8§  vadie coveragy regios comprising five oadls 30 -~ §4,

b ograater  deradl, the rosd Junotioy 3 Figurs 8F bar four spprosch raads
21, 22, 3, 34, Un sanh romd 3t the spprossh 1o the incton, an pverlay area

Sin, 288, 238, 2949} 13 definad. Thags Hvacley argas have dirsstions infornusion

oo

asavcinted with thany ghving torn instroctinns o other navigationa! lormation. As
3G shown i Pigure 3, the smfeg ity sovared by the ranredgration system oan bw
divided vo four ones S1r, 282, 23w, 293 esoh pomprising tha set of 2 hoatisng
Tor which the corresponding road 210 22, &3, 34 shoukd he takers from the junotion
4o tvahis paetioular example, road 39 jeads dirsatly ints e A snd is andy uned
for ool destinsgions {sene 342 rond 23 loady o toewny B {zone 233, rosd 22
18 lpsds o town O fzone 2321 and road Y lesds to the motonwsy M, for sl other
dagtinations Incloding twwn € snd pwt of town & These zones wee defined
diffarantly for sach feoctiore for sxample &t jungtion § Sifforemt dirpgtions ave
spgropristy for tovwns &oand { se ‘ihs:sa_ o il i Jifferand roneg with respegt
10 the overlay arsas ot that unotion, The zoBes ey even by definaed differambe for
2O Elferent overiay arsas gt the sares aetion. Por exampls,  torss ars not
soszible 8t the wngtios W, any wallie approaching the imotion J by road 22 and
veguiring owen D fporheps as the resull of & previous sror, @ 8 changs of plan)
rRat ba routed by way of roads 21, B, sad 28, Thus, for overbyy arsa 23a therg

are ook thres sones; 34z, 230 and the combinad 212/332, corresponding W tha

fix]
fr:d

thrag pormizted seits 31, 23, 24,

The zuonz may be redefined aocvording o giroumztanons, For exaopd
whan the motareday M s congested, the beot reuta frooy functien J weotown € may
e by weay of ween B by such oowmatances, zones 21 and $3z ers redefined se
thet tewn € now falls withian sone 332 i showld be noted, howaster, that the wotal

nurnher of audes ramaing the nuraber of exit routes fram the releven sverlsy wiesw.

i

The overiay sress Zls, Z2s, 238, and Jde shoudd he lorge envugh to
erssurs that sy vehicle spprosohing the junctinn gste ot lagst one inostion updsis

whitey withdse the relgvant peorlay ey, ad i thus sent 1he relevant Ban
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merrnotiket. &g showrr in Flgwe 20 these gverisy areas wre dborete, asnd sy be
considersgd squivalent 1o the stvarsge sreas of the beaonns of the prior st system
disnussed above. They may, howavar, be made contigunia, 38 shawn in Figures 4,

Sa, Bboand 8

8 Figure 4 shows 8 mors ool grade-sepanxted junctinn, iy which thers
arg pwvndee overlay greas. Bach road N B B W intersaating 8t the junciinn Hes &
sorresponding sppeasch oveday sres Na, Ba, Bs, Wa, {Wa shown shaded), sad &
depart ovariay ares Nd, B Sd. Wil {Bd shows shadexfl. Vhere sra also fowr
imtarmediate overbyy arsas MU B 5L W B shonwnt sheged). In the vininity of the

10 fyowver © haight {aitituds! information obtainatle from tha GFS systern oan ba used

1o determdns which eval, arud therdorg which overley ares, the user iy currsatiy in.
They spprosch angd rgerrosdisty ovarlsy arees euch eyl at o dscision adnt
£ o PB o the dhetabsss 17 saoh ovedday arss bay dirsotiary information
assorinred with i, providing fnsiructions ay o wideh fork 1o faks sviths associotad
18 deoinion polnt. For swampds, the divsotion iriformstion assonieted  wlth song B
ngtructs ssers Tor dastinations sarvad by road K 1o go strsight on ot point P, and
uaers for Jdastivations sarved by roads £, 8, snd W0 tumn lef it will by seen that
rafiin using the tersestion will pass through one approanh cverdey srag, ons
dopariurs overlay area, and may alss pess through ang o muore Hyermadiate
30 overlay neens, There may size be information assovisted with the depariurs overlay
arsng Mg, Sd. Bd. Wi for exarmple warsdng of hezards shead. The daparturs
overiay argns may be cortinvous with sporoach overiay greas for the pext unction
ey mach Braotion.
Az 3 user opproaches the hmotion on soad B, & logation updels demvifies
G rhe usswr souipment as being withine ovevlsy arga 88, # the so-ondinaigs of the
gears dontination ary within the tong sovved by road W the gser v seadl an
fstruotion 0 foor jady 8t paint PRI the uaer ohoys tihis mtauntion, he will smter
overlay sres Wi sad oo e sed ostion updaty ba wil be sent information
rebrvant wobat overlay aren I anyd,
3G §# rhe po-ordinates of the wswr's destination any within the xone served by
rond N, the user iy overiay sren 8w i bhelead sont an instruction W caetihue
SEreight it at pob P the ke obays td invirastion, he will anter gvanlsy gras

S
N
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For o user in ovadlay srea St the or-ondinstes of the users destinssion
e within the zone served by road N ths wosr 18 sag an inslrootion 1 ga stoight
v @t puint B3 On obeying this rwtruntion, B wall arger the ovarlay areg K angd
nn the next logetion gdate he will by sant inforrmation relevant 1o that overday
araas {f anylh

i the co-ordinnres of the destinatiars of g user in overday args S are g ths
S served by soads B 8, o6 W the wuser wall be seng an nstruntion 1o oo fo® 8t
point 1. Gs obaying this inswuction, he will anter sverlay sraa Wi .

Sivadar infornasthey i associated with the other ovarlay asrsss. By bebsg
given appropriaty insfruntioss sz the ustr negotinies s succassion of junotions
{focizinny poits), the veer ¢80 be directed 1o aoy destingtion. It shouid be noted
that &l usars who gre to be dirscted to the samm exit feony the junotion arg given
the asme nstaactinn, whstsver thelr oltimate desunation,

Figuras Sa snd 8b Hostrate the rscanfigonstinn of the osverdey aresas o
et ohanghyy olroumstancay. initdelly Figurs Se} an sverley sms 31 i defined for
the  approsch to & jowtion hetwssn 3 mejer rosd 33 and 3 vide road 30, and a
savord ovariay ares 32 & defined for that paet of thy maler rosd 33 beyvond the
junstinn, inforsation assontated with the overiay srex 31 Inchodes Burn inforowtion
m netrudt ratfic for the *ons saverd by the side rond 30 to tury off. infarmation
ey sise e aascniated with the covrday area 33,

iy figore Bk the roajer road 33 has bees blocked a1 @ podr X, o order w0
ausormencedsts this, the overbay aves 33 b been subdividad o two wverlay arsas
38, 32k, The information # anyel sssontated with ovedey area 330 Ix he st a8
that pravinosly sssooiated with overiay ares 32, Tradfic i overlay sces 38a s
given new information warning it of the hacard ahead. The information associeted
with the ovarlgy area 31 9s modilfied, wo thet sl welln v now ihetrueted 1o wein off
gnw ths side road 3. Efcotively this means that the destingpon 2ones
ayaosistad With the wsvarksy wes 31 sre mergsd inte ang}

Figurs § ahows how Ihe oveday waga may be defined for & road setwark.
iy this exsmpls thave vy overisy wres 40, 8%, 42, 43, 44, 48, 48, 47, 48, 48
sorresponding to sach alde of pach zection of rexd. Information sppropniate 1o sach
dirmntion of weval on aoch section s therefore avelabls o users throughout the

solnvant seotion, Supstimpesed ot this overiey there i 8 oalluler ragiy nenvenrk,
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five nells of which (88, §1, §2,

3
“
]

. B8Y s shown, The pogition of the ugeer, w

deterrained $or exampis by »agtelite positiordng system, setermines which oveariay

ares i appropoate o the weer. The infotmation b trarsmitted o the sarvics oot

nentre hy means of the qelulsr radio netwark. Mandovery bstiveerns oulhdar base

8§ stativsy oegty 1 convantonal rwnmer 8t ol boursdsdies. Thase hendovers eee;
howevar, wnesdated e the boundarias hovwean the sverkey areas €0 - 48

Although the desoribed sorbodiment refstes w the provision of route

mddanee infonmation, other lecsiity-depandant information may be provided as

wedl, o inotsad, suchy as inforrsation abouy ioosl fociiities, wedst slicantioos,

T weather  foreuasts, public wenaport  infoomation, ste. The  tamm Tguidsnee

indormatinn”™ . an unerd @y this spegification, siohracss any such informrsion
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LLAIME

1. A navigation informarion systaons for providing information tn g mohils uesy
dependant on the losation of the rohils user, the systsm comprising & mobile
B cormunurdeations system having 2 fixed pary and ons of swee mobile pary for
sommunioatiog with the fied part, the ong or moare ivbile part ncloding means
for ransoutting o the fixad part @ request for guldenme infoomation angd for
raoabving guidanee donnation fram the fixed part, angd the fxed pant inchadivgg

means for detarmining the bostion of s modile part reguesting guidanse

FQ fndorrnstioe
mieany for geoarating guidenay information seeoeding o the ocation of the
makils part, and
means for wenemdtting the guidures informstion o gengrated o the
minhils part,
1% wharehy nformation depsrgdant on the ooation of the mobile unit can he

Transmitted Yo the mobile ot

2. A owyestoen s oldlmed in Clalsy 1. the fixed part nchding nwans for
devarmniningg the boxton of the mokile part s relathey v 8 geograpbiond aveelsy
O comprising w plueality of overday aress, and meang for anesmitiog information
associated with s cvarlay arss which weludes the lpcation of the mabiles pary,
wiherslyy & mcbia pert within that overley wrex renedves nfermation asseociated

with that averiny swes,

28 3, A gystem 83 claimed v Cleim 3, iochuding rasans Tor storbuyy & oigitsd
repreassntation of the goographical overiay, aryd mesne for modifying the stored
rapressntation such thet the cordigurations of the ovarday areas My by selsctad tn

maet shanging csguiramants,
J0 4. & wystern socording to Claiee 2 or 3, inchuding mesns for determining
whart & mobile perr anters 8 praodetsrndned. overdey  wea, and mesvs for

wansmiting & messsze o the mobile pert 1 reepones 1o the ronkdle et entenng

e pradeteemined overlay aras.
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