Lowpass filter of graphical tabl et has cut-of f frequency Iower than -
sanmpling frequency. FIELD OF THE | NVENTI ON The invention relates to a data

processing systemwith a data input enabl i ng_entering respective '

data into the system upon user-interaction at respective first and second
coordinates relative to the device. The device includes generating means

for generat widehkpal s i ndicative of the first and second I nat es,
lowpass filter neans for filtering of thp signal s, and sa%%? ns for
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fiel'd of data input devices as highly suitable neans to c nicate with a -

data processi ng system Exanples of graphical user-interfaces are touch
screens and graphical tablets that enable a user to selectively enter data
into the system by touching a screen at predeterm ned | ocations and by

mani pul ating a stylus contacting the surface of the tablet, respectively.
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~ BACKGROUND ART -

1€ Graphwal user-interfaces have become wxdesprcad in the field of data mput
devices as highly suitable means to communicate with a data processing system. Examples of
graphical user-interfaces are touch screens and graphical tablets that enable a user to '
sclectively enter data into the system by touching a screen at predetermined locations and by
manipulating a stylus contacting the surface of the tablet, respectively. US Patent 5,231,381

IS (PHN 13,100) discloses an auractive example wherein a touch screen and a graphical tablet
are combined with an LCD into a mulhple-purpose gxaph:cal usu'-mterface device. The
touch screen and gmph:cal tablet have functionally dxffermt detection mechanisms 5o as to
avoid mutual interference. As the present invention rclatcs particularly, but not excluszvely,
to user—m:erfaces that include a graphical tablet, some well known examples of detccuon

20 mechanisms used in graphical tablets are discussed below. S

A first example of gmphml tablet probes with a stylus a DC voltage
established across an electncally resistive layer The DC voltage has a gradient in a
particular direction so as to unambiguously assocxate the voltage level with a coordinate i in
that direction. Such tablet is referred to herein below as a resistive tablet. See €8,
25 ntemational application WO 94/24648. A second example of graphical tablet employs a top

lm resistor facing a bottom film resistor, A stylus is used to depress the top film to bring it
‘nito electrical contact with the bottom film, A voltage gradient is established across one of
the films and the other film is used to measure the voltage at the contict point. The measured
Vi oltage is representative of the location of the point of contact. Such tablet is referred to



that direction. Such tablet is referred to herein below as a resistive
tablet. See,. e.g., 25 _international application WD 94/24648. A second.
exanpl e of graphical tablet enploys a top filmresistor facing a bottom
filmresistor. A stylus is used to depress the top filmto bring it into _
el ectrical cony@eénesst h the bottomfilm A voltage gradient iprTABSeRdbdss hed -
across one of the filns and the other filmps used to nmeasure the voltage
at the contact point. The measured voltage is representative of the

| ocati on of theripbélow asfa membrans tabletich tablet is referred to 2 herein

bel ow as a nenbrane tgblet. The_.,accuracy of ,both re \ie .an [ a
tablets is found to bgg m&fw %’f‘s%%ﬁgt %ﬁd
sources of n%?w mwnahdamtbﬁmehﬁmqamommwﬁmﬁdmmwly

varying resistance the contactin arts, such as stylu resistive
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i.e., five orders of nmagnitude. The varlatlon |s ougm';1 t.o derive at |east

partly from fesistance ugwmsmamaw brhfge Repgelerseofy
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source that gPFects accuracy is th d| spl ay wtﬁa%/\lﬁ?ch such 10 tablets
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undesi r ablCe ¢iblets tsually mombmudeomuhatvmmt feedimckl For examplef irf cdse of shesuch
as a | ow pasg;dial idudihg AFLOD] e ld-Litkd M’-sxgmﬂ el ¥ tion it is picked up by the
resistive layers or by at least one of the films. The undesirable effects of noise are somewhat
mitigated by use of filters such as a low-pass filter either in software or in hardware. The
radiation noise effects could be reduced by synchronizing the operation of the tablet with that
15  of the display. The tablet then is active only during time slots wherein the display is
relatively quiet. | | o

OBJECT OF THE INVENTION
'- It is, inter alia, an object of the invention to provide a data processing system
20 with a low-cost, high-performance graphical user-interface device whose accuracy is higher
than that of the conventional devices. |

SUMMARY OF THE INVENTION _
To this end, the invention provides a system as specified in the preamble,

25 characterized by the following features. The sampling means comprises first holding means
for holding a first sample associated with a value of the first coordinate, and second holding
‘means for holding a second sample associated with a value of the second coordinate. 'l‘he
device further comprises filter eontrol means operative to decrease at least temporanly a cut-
off frequency ot‘ the filter means substantially below the sampling frequency.

30 " The inventor has recogmzed that dividing the sampling means into separate
holding means for each coordinate individually enables decreasing the settling time with
respect to a single hbldin‘g means used for both coordinates alternately. This owes to the fact
that a particular one of the holding means is permitted to retain its previous sample value and
only needs to adapt to an increment or decrement for the next value. That is, each holding



radi ation noise effects could be reduced by synchronizing the operation of
the tablet with that 15 of the display. The tablet then is active only

during tine slots wherein .the display.ls.relatively quiet. OBJECT OF THE
" INVENTION It is, inter alia, an.object of the invention to provide a data
processing system 20 with a ['-ow cost, high-performance graphi cal

user-int er @FRne@yi ce whose accuracy is higher than that 3, }Iﬁfsmo%
conventional devices. SUVWARY OF THE I NVBNTION To this end, the 1nvention

‘provides a systemas specified in the preambl e, . 25 characterized by the
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hol di ng nmeans 1s permtt toretain’its previ.ous sanple _
needs to WM i ncrement or decrenent for the next value. That is,

each hol ding 3Whenmeuserstarlsentenngdala,orwhentheuserentersdatammefcmof
I mtermxttent dots, the full settling time is needed so that the full sample value can be
acquu'ed This requn'es temporarily msrng the cut-off frequency to or above the sampling
frequency. Accordingly, the inventor has realized
'_ that the cut-off frequency therefore is preferably varied in the fo!lowmg manner. When the
. input device does n_ot receive a snmulus from the user the cutfo_f_f frequency is zero, i.c., the
15  filter means is off. Upon detection of the stimulus, the cut-off frequency is initially raised to
a high value, preferably much higher than the sampling frequency Subsequently, the cut-off
. frequency is lowered to well below the sampling frequency. '
_ Typically, low-pass filter means compnses an mtegranng network thh a
lresnuance bétween input and output anda capacitance connected to the output, In the
20 |invention the first and second holdmg means comprise ﬁrst and second capacitances,
respectively, that are selectively connected to the ﬂlter's resistance via controlled switches so
as to merge the hoiding means with the filter means. The effective cut-off frequency now can
be varied by changmg the duty cycle of the signai oontmlhng the switches. The duty cycle
sontrol is preferably made dependent on the initialization of the user-interaction. The duty
25  ycle then is first made large, ¢.g., 10095 and tlrereupon decreased to, say, 10 %.
| _ Preferably, the filter control means is ‘operative to control the cut-off frequency
i 1 dependence on a noise-related quantrty For example, the device may include a pair of
1 ms operative to be brought into electrical contact with one another under user-interaction
fo :r enabling generation of the signals indicative of the first and second coordmatcs of the
30 :vntact relative to the device. The ﬁlter control means then may conttol the cut-off frequency
ir ldependence on a contact resrsmnce of said parts. Alternauvely, or subsrdranly, the cut-off
fr huency could be controlled in dependence on the radiation noise of a drsplay mtegrated
w th the data mput device. An elegant manner to achieve the dependence on contact
re istance is to functionally integrate the contact resistance with the low-pass filter means.




means only needs a tinme for the differential value to settle. In
operational use of the graphical table for input of, _e.g., handwiting,
consecutive sanples will differ only marginally. According to the

i nvention, the cut-off frequency can be |l owered well bel ow the sarrpl [ ng

frequency, i.%o,%m,rate at which each of .the holding neans -
with 5 sanples. al consequence, the bandgidth is decreasec#%(’)ﬁrej ect a

wi.der band of noise. Note that this is inpossi ble for, .a device using a
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frequency.g A ingly, the inventor has realized that the cut-off
frequency theretore is preferably varied in the follow ng manner. Wen the
i nput device does not receive a stinulus fromthe user the cut-off

frequency Islﬁ’ é r means is off. Upon detection of the .
stinulus, the Cut-o requencRﬁ mtially raised to a high val ue,
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to the filtepfmedidnstaflatn \thetinveitiono! | ed switches so as to nerge the
hol ding means with the filter nmeans, The effective cut-off frequency now..

‘can be varied by chandhreygkout the drgwingdike rgferange symbpls indicate: ostesponding oz
switches. Theginfidl Yeatited. © _ '
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DETAILED EMBODIMENTS
Biock diagram of general system |
' Fig. 1 is a block diagram of a system 100 according to the invention. System
100 comprises a data processing apparatus 102, such as a PC, and a data input device 104
20 that is coupled to or functionally integrated with apparatus 102. Device 104 is comprised of a
first part 106 and a second part 108 that are to be brought into electrical contact with one
another under user-interaction. Device 104 is, for example, a graphical tablet to enable
entering data with a stylus. Parts 106 and 108 are, for eiample, a stylus and a resistive
layer, or two film resistors as explained above. Establishing the electrical contact causes
25 generating means 110 to generate electrical signals indicative of an X coordinate and an Y
_coordinate relative to device 104. As this mechanism is known, reference is made to the
general background art of graphical tablets for further information. '
Device 104 also includes low-pass filter means 112 for filtering of the signals,.
‘and sampling means 114 coupled to an output of filter means 112 for sampling of the filtered
30 signals with a sampling frequency. Filter means 112 and sampling means 114 are drawn as
separate funcnonahtm but may be physically merged as explamed above. Samplmg means
114 comprises first holding means 116 for holding a first sample associated with a value of
the X coordinate, and second holding means 118 for holding a second sample associated with
a value of the Y coordinate. Fig. 1 shows a single filter means 112 connected to first and



control is preferably nmade dependent on the initialization of the
user-interaction, The duty 25 cycle then is first nade large, e.qg., 100%
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valuerand only needs to adapt to an increment or decrement for the next value, thus enabling

the cut-off frequency to be lower than the sampling frequency. Filter control means 122 may
simply fix the cut-off fmqpmcy ata Valug substantially below the sampling frequency. This,

however, may hamper initialization of data entry, as the content of holding means 116 and
118 first has to be brought into thécapmre range for the short settling ume required for
decrements and increments. Preferably, filter control means 122 comprises contact detection
means 124 for temporarily having the cut-off frequency raised to or above the sampling
frequency when initializing contact between parts 106 and 108. This could be achieved by,
for example, control of the duty cycle of the signal that controls switch 120.

Fig. 2 is a diagram of a first example of an input device 200 for use in system
100 of Fig. 1. Device 200 is a resistive graphical tablet comprised of a resistive ATO layer
106 and a stylus 108, here electrically represented by its contact resistor 108. DC voltage
ources 202 and 203 are controlled in operational use to establish a voltage gradient across
\TO layer 106. Tablet 200 is operated upon. by the user through stylus 108 that probes the
1oltage at a point of contact 204 with ATO layer 106. The- Xeoordmmdthepomtof B
contact 204 between stylus 108 and ATO layer 106 has a voltage determined by the voltage
d ivider made up of resistors 206 and 208 that represent ponmns of layer 106 at the left and
tight hand side of stylus 108. The resistances of resistors - 206 and 208 depend on the location
o ' point 204 relative to layer 106. A similar argument applies to the Y coordinate. Operation
s far is well known in the art so that Fig. 1 shows only a single dimension of layer 106 in

o1 der to not obscure the drawing. Stylus 108 is electrically coupled to an amplifier 210,

pr *ferably having a high input impedance 212 to reduce theload The voltage at contacting
po nt 204 determines the voltage across input impedance 212 and, therefore, the output signal
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10 Fig. 1 is a block diagramof a systemin the invention; Fig.
2 is adiagramof a resi-stive tablet in the invention;, and Fig. 3 is a

di agram of menbrane tabl et—m—the invention. Throughout the drawi ng |ike
r‘efrence synbol s indicate correspondl ng or simlar features. 15 DETAI LED
EMBODI MENTS Bl ock di agram of gener al system Fig. 1 is a block diagramof a
system 100 acWIW2#Plt o0 t he i nventi on. Systgm 100 conprises & 6
processing apparatus 102, such .as a PC, and®a data input device 104 20

that is coupled tg_or functlonall te ed . vvlthapa us 102. Vi
104 is conpr PEamplifier:210; The f\l/’ﬂ??lgﬁgﬁgé @%[ ﬁ%ﬁ

brought into fsrshﬂﬂiedfwﬁtlﬁéioe&ﬁ&dneﬁ em&&ﬁhuummompontmmaswaw
Device 104 is, "for eXanple, a graphical tablet to enable entering data with
a stylus. PaPCs10R96 and 108 are, for exanple, a stylus and a resistive

| ayer, or two film rem 8% aﬁ&ﬂ'lﬁ‘hfbe&ﬁ&ﬁ&?wrgétxw L) b)) ih?&x h switches

el ectrical contact ca generating neans: 110 to generate el ect rical

signal s i i 234 and:216. Switches:2hdr and;216are operated wlternately to allew chargeity acqugulate on
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al so i ncl udepoinb204 Ramchivnially, capacitars Lifoandol18setvechotings holding meany; hi6 and Hikd
Pt e g 5L ol 8 SR o bt Bl 118 116 41 8 e’
sanpl i ng rreaaapa&itﬂwwof &gy\b-10:Fs Fiter aneans L1 in devicei200 és camprised of oantact
ol i mg. viShneskistns rai shemtigrs 736 4ha A T8 My e o PE R eI 13 0B 5 fiben
‘stylus 108 physically contacts ATO layer 106, contact resistance 108 may vary between 1
ohm and 100K ohm due to surface irregularities of the contacting surfaces of stylus 108 and
layer 106. The functional integration of resistor 108 with filter means 112 renders the
bandwidth of filter means 112 dependent on the contact resistance 108. The bandwidth is
15 reduced when contact resistance 108 increases. Thus the effects of contact noisc are
drastically reduced. A resistor 221 of, e.g., 10K ohm is inserted between stylus 108 and
amplifier 210 to set an upper limit to the cut-off frequency.
Initial contact between stylus 108 and layer 106 is determined wzth help of a
series connection of a switch 222 and a resistor 224 arranged in parallel to high input
20 resistance 212 of amplifier 210, and with help of sources 203. Initially, the voltage of layer
106 is made uniformly high throughout layer 106 by appropriate control of sources 202 and
203. Switch 222 is tuned on. When stylus 108 contacts layer 106, stylus 108 closes the
electrical circuit and amplifier 210 experiences a detectable voltage jump as a sign that-
_ electrical contact has been made. Thereupon, switch 222 is turned off to start the coordinate
25  detection as explained above. The effective cut-off frequency is changed during this operation
* by control of the duty cycle of the signﬂs supplied by filter control means 122 to switches
120. .
| . Filter control means 122 is shown as a separate feature. Note that filter control
- means 122, the control of switches 214, 216 and 222, and the control of voltage sources 202
30 and 203 may all be integrated in a single controller, ¢.g., controller 220, comprising
dedicated control software. '

Membrane tablet : _
Fig. 3 is a diagram of a second example of an input device 300 for use in



the X coordinate, and second hol ding neans 118 for holding a second sanple
‘associated with a value of the Y coordinate. Fig. 1 shows a single filter
neanrs—112 connectet—to—f+rst and——servomt-hotdrng—reans—ti6—and 118 \/1—51--7;1-——~
single switch 120 controled by a controller (not shown) in device 104.

Filter neans 112 may be conprised of a single | owpass filter.

Al t er nat i vei09626@8her at or 1110 may supply each respective ORCTABI6RH096 Si gnal s’
representing the X and Y coordinates to & respectlve one of a pair of

lowpa filters that jn_turn have a respective output connected tq a
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Of the Sl 8 have capacitances of, say, 100 AF. Additional resistors 310 and 312 of, e.g., 10K ohm,
may be inciuded to set a lower limit to the effective contact resistance. The voltages across
capacitors 116 and 118 are supplied to controller 220, preferably via A/D converters (not
15 shown). ' _ ' S '
Initial contact between film resistors 106 and 108 is detected via switch 314 and
resistor 316 in, for example, the following manner. Initially, switches 120, 304, 306 and 308
are tumed off and switch 314 is on. When swm:h 302 is on, film 106 is charged to a high
voitage. Upon contact with film 108 a current will flow to ground via film 108, switch 314
20 and resistor 316, Resistor 316 has a resistance of, e.g., 10K ohm. The voltage across the
series connection of switch 314 and resistor 316 is fed to controller 220 via an A/D -
sonverter (not shown) and is indicative of contact detection. Filter control means 122
hereupon is enabled to raise the effective the cut-off frequency, e.g., by control of the duty
¢« ycle of the s:gnal governing. switches 120. 'ﬂwreupon coordinate detecuon is started as
25  ¢xplained above and after the first samples bemg acquued the effective cut-off frequency is
1 wered to well below the sampling frequency.
_ Filter control means 122 herensshownasasepamefumre. Note that filter
c mtrol means 122, and the control of switches 302, 304, 306,_308, 314 may all be
/in-egrated in controller 220 comprising dedicated control software..



20 Resistive tablet Fig. 2 is a diagramof a first exanple of an input
device 200 for use in system 100 of Fig. 1. Device 200 is a resistive
graphi cal tabl et conprised—ef—a-resistive ATO | ayer—366 and a stylus 108,
here electrically represented by its contact resistor 108. DC vol tage
ources 202 and 203 are controlled in operational use to establish a voltage
gradi ent acr oswo3&26481O | ayer 106. Tablet 200 is operated uparcymsssMvesaiser
through stylus 108 that probes.the voltage a8 a point of contact 204 with
ATO | ayer 106. The X coordinate of the point of contact 204 bet ween styl us
108 and ATO | SLAIMS06 has a vol tage deternined by the

up of resistors 206 and 208 that represent portions of 'l
|l eft and n ght hand side of stylus 108. The resistances ilm

and 208 depend on the location 30 o point 204 relative
simlar argunent applies to the Y coordinate. Operation so far is well
known in the art so that Fig. shows only a single dinension of |ayer 106
in order to not obscure the drawing. Stylus 108 is electrically coupled to

thel oad. The fol t age. o BAmSag Syl vt 3 BB lopn{ e 1o rablied SRS o
i nput i npedangepettive data intb ey sysemeuponiusercisttenaction atirespective ﬁmﬁmﬁmhnd i er
210. The outp ifier 210 |s coQ nect ed an A/.D.converter 218 whose
output is supﬁ?ﬁ°F‘§Ba nP‘i? m,‘d?%ﬂ"& W8St er 220 t her eupon
paance oio- Py ides o8 P 5 e e
5 - low-pass nermeansforﬁltmngofthes:gmls : .
- sampling means for sampling of the filtered sxgnals with a samphng frequency
characterized in that
- the sampling means comprises: _
| - first holding means for holding a first sample associated with a value of the
10 first coordinate; _ . .
- second holding means for holding a second sample associated with a value of
the second coordinate; o
- the device comprises filter control means operatwe to decrease at least tcmporanly a cut-off
frequency of the filter means substantially below the sampling frequency.
1s 2. The system of claim 1, wherein ﬂ:e.ﬁrstandsecond holding means are
functionally and selectively merged with the low-pass filter means via first and second
switches controlled via first and second control signals, respecuvely
3. The system of claim 1, wherein the filter control means compnses means for
temporarily having the cut-off frequency raised to or above the samplmg frequency at
20 initialization of the user-interaction. _
4. The system of claim 2, wherein the filter control means comprises means for
temporaﬁly having an effective cut-off frequency raised to or above the sampling frequency
- at initialization of the user-interaction, the means being operative to control a duty-cycle of '
the control signals. . | |
25 3. The system of claim 1, wherem the filter control means is operauve to control
the cut-off frequency in dependence on a noise-related quantxty
6. The system of claim 5, wherein:
- the device includes a pair of parts operative to be brought into electrical contact with one
another under user-interaction for enabling generation of the signals indicative of the first and




5 214 and 216. Switches 214 and 216 are operated al ternat el y to allow
charge to accunul ate on capacitors 116 and 118 that is representative of

the—=X—and Y coordrmates—respectivetry, —of~pormt—204—Functromalty;
capacitors 116 and 118 serve both as hotding neans 116 -and 118 illustrated

115 have cHpasRes ﬁé‘e'srlﬂﬂfllﬁﬂlummlmw‘E.H o1 moans 11opeTmtenons 200 | <

conprised of contact 10* resitstor capacitors 116 and 118 that are
alter nately connected to resistor 108. Wen .stylus 108 phyS| cally contacts
ATO | ayerseews, coontipates of the pentaqt selativedo the/deyigey  bet ween 1 ohm and 100K ohm

due to sw me# h%1,g &catroRsithé _&pﬂ.&fﬁ,@p YSsistitfee ANd
| ayer 106. 6‘% unctional I nt egrat?'gn of resi"stor 108 Wlorﬁ fafter nmeans 112 -

renders tofcsaidpagtsi dt h of filter nmeans 112 dependent on the contact

resi stan 108. T MW ?Fcn&g 8
i ncr ease. Thus th:ﬁleef ects tgplcon#z‘ct nol se- areR"daastl cgﬂé reduce &p
resi st br resigande beingfupctiopaily integrated MMWEMSUS 108 and arrpl ifier

210 to sg} an uppe, Igﬁ& QH’EP %ﬂi:r%ﬁ mr.liﬂé et ween
styl us I% and Ia;ellc‘ahre i rmne @%e p-of W%ﬁ@f&on of -
a swit ch téporarily lavingsthe cut-off fréquencyaraised to or pbove! the sanipling i frsquency

resi st ancge, %%mof %lﬁ%%%&g w th hel p of sources 203. In| t| aI ly,

t he vol téﬂ'é‘ 3?2 formy high throughout |ayer 106 by
appropri g,e cont rmﬁmwmmm ﬁﬁﬂmﬁwﬁﬁllﬂéﬂsmﬁmmfwwen

stylus, 108 cont, cts er 106 st s 108 c] oses the electrl circuit and
anpl i iq erte® M’P‘é&g ﬁ freguency

el ectricak WWW Héﬁ@%ume%ww'h hp&ﬁ&vdédoﬂ&ﬂleéjdﬂ}f to
start the coordinate 25 detection as expl ai ned above. The effective

cut - of f WﬁﬁWhﬁ%d during this operation by control of the duty

cycle of yghe si gnalaaﬁmkuaﬁeebm B&éh%esmakcﬁﬁaaszliws) 6\, 'edey. 120.




*Filter
contr ol

control
means 122,

t he control

means 122 is shown as a separate feature.
of swi tches 214, 216 and 222,

Note that filter
and t he

comtToof Vot tage—Sources 202 30 and 203 nay all-be integrated in a

conpri sing dedi cated control

*single controller,

sof t war e.

i nput devi WO WA Or use in

control l er 220,

e.g.,

NEnbrane tablet Fig. 3 is a diagramof a second exanple of an
7 system 100. Devi ce 300 i PCRIBAEN6ne

graphi cal tablet conprised of a top filmresistor 106 facing a bottomfilm
resistor 108. In order to depress top 106 to bring it into electrical
contact with bottomfilm 108 a stylus. shown) can be used. By pair-w se
control of switches 302, 304, 306 and 308, a voltage gradient is ' '
establ i shed across one of filmresistors 5 106 and 108, the other then
bei ng used to neasure the voltapeatr—L comna TOTT pRe TTEas ) ed si gnat
vol t ages ar eprep xtrye of Jhe cob |nates of the |nt of - gontact. Th
signals are pupplied via glterng tfry' o‘th‘I]oII 20 tojcapacitors
116 and 118. jCapacitors 136 and] 1 g’k nctl ¢ n 116} and 118 of
Fig. 1. In afidition, capagitors]1 - S pans 1{2 t oget her
with the conjact resistange of f[i |55106 1 pimlar as
to device 20D of Fig. 2, [ntegrpt : ontact] ryesy ";‘.- ilter nmeans
112 sel ectivgely reduces bgandw d h'vv|1t15 | repsi ne m ? |Chpacitors
116 and 118 have tances|of, shy; .1Q0 Bl t | drad—osd st olst320 and 312
of, e.g., 10%§hm may be i ncl ube SaloEe e ot |12I|m to the pffective
contact resi nce. The voltagep aqrosp I
——<d CONTR
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¢capacitrs 116 and 118 are supplied to controller 220, preferably via A/D
converters (not 15 shown). Initial contact between filmresistors 106 and
108 is—deteeted—wa—sw-teh 314 '

f'ol | owi ng manner. 1Initially, swtches 120, 304, 306 and 308 are turned of f
and switch 314 is on. Wen switch 302 is on, film106 is charged to a high-
vol tage. Upowooapessrt with film 108 a current will flow to prmmssioosss film
108, switch 314 20 and resistor 316. Resistor 316 has a resistance of,
e.g., 10K ohm The voltage across the s:Lézs connection of switch 314 and
resistor 316 is fed tqo controller 220 #fa&=an A/ D converter (not" shown) and
~is indicative of contact detection. Filter control nmeans 122 hereupon is
enabled to raise the effective the cut-off frequency, e.g., by control of
the duty cycle of the signal governing sw tches 120. Thereupon, coordinate
detection is started as 25 explained above and aftef the first sanples
bei ng acquired the effective cut-off frequency is lowered to well bel ow the
sanpling frequency. Filter control nmeans 122 here is shown as a f re. Note
that filter control nmeans 122, and the control of sw tches 302, 304, 306,
308, 314 may all be integrated in controller 220 conprising dedi cated
control software. 8 1. - .A data processing systemwi th a data

i nput device for enabling entering respective data into the system upon
user-interaction aty¥ espective first and second coordlnates relatlve to the
devi ce, and mhereln t he device incl udes:

| 122
| l ] ) 2)20
‘/302 308 CONT le—fup
-3 312
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7 [ |
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308 —— [
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34 124
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- generating means for generating signals indicative of the first and

sec w pass—Friter—trearrs—for—frttertmgof—the signafs;—
- sanpling nmeans for sarrpl ing of the filtered signals with a sanpling
‘frequency; characterized in that .- the sanpling means conpr /AwEN - first

hol di ng means olding a firs | e associated with a of the 10
first coordi na"ngh second% g o ‘tﬂ‘f"&t’ﬁ%‘ a secon®

aSSOCI 2GRFERNATHORAL wcﬁhdmmﬁwuﬁsﬁ FHBBAPENT cébﬁade%ﬁmmws
freqt‘;gﬁwlrf’é olsLatns subsk an (@I“P‘V"‘H@F‘NW@'EHW i ng7 O, 046451

15 . GOGF 303, GOGK LK cm of cl ai pAd @Y Ridcabhartpfeabibe Shfe: 21 Coo AGEH R s 66 NO
nmean$—at-e i Llnf‘j‘J nngl ] \l :\nLL cnl -YaS i | \lnl ‘l .
means fz IWAWW Swi 19Désiiideed Seites! Jp/ 16K S BLbpRL a0 CATCHRNEH, !
Si gna s respect Ively The”lsyst eDE. DK, BS,[FRiGB, GR, TRVTCLE MC, NIDET, SE). |
filt e corqzﬂ/l'ek'wlﬂ%émg”ﬁ r tenporarily having the cut-off

freq Jency r ai sed to or above the sappl ingmiequency at 20 initialization
of theo eracti Theg sy stWheuoiteradtionalnsearch repdrané iothe teprblished
filter % X:A%E it REI8Ns Tr t erfPOrat PRHEITng an effective
Ccut-pff fPESREEE Pr ah ;.he ‘fr -
initfalization of the user-interaction, mi ?eratl ve to

cont 1@& %ﬂé %‘;ﬁ@ﬁ } éw_gnal S. The systemo
cl ai Siehes 11N 61 ﬁhoﬁpﬁj"log ns is perat iye to control the
a

cut-pff frequency in d endence on di se-r @Iﬁ@j ntity.
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59) 'l‘ltle:/éW-PASS' FILTER OF GRAPHICAL TABLET HAS CUT-OFF FREQUENCY LOWER THAN SAMPLING FREQUENCY

(57) Abstract

A graphical tablet includes a pair of
parts to be brought into electrical contact
with one another under user-interaction.
Blectrical signals are generated indicative
of X and Y coordinates of the contact.
The signals are filtered by low-pass filter
means. The filtered X and Y signals
are sampled with a particular sampling
frequency and are held in separate X and
Y holding means, The cut-off frequency
of the filter means is at least part of the
time substantially lower than the sampling
frequency, as each holding means has to
settle for only increments and decrements
relative to its stored sample value. Thus
the spectrum of noise rejection is widened
with respect to the prior an,




The systemof claim5, wherein: - the device includes a pair of

arts operative to be brooght—Tnto electrical contact wth one anot her
under user-interaction for enabling. generation of the signals indicative of
the first and second coordi nates of the con relative to the device;
the filter control neans controls the cut-off frequency in dependence on a
contact resistance of said parts. 7. The system of claim6, wherein
the filter control neans conprises the contact 5 resistance being
functionally integrated with the | owpass filter neans. 8. The
systemof claim®6, wherein the filter ontrol neans conprises neans for
tenporarily having the cut-off frequency raised to or above the sanpling
frequency at initialization of contact between the parts. 9. The
system.of claim8, wherein the filter control neans conprises neans for 10
tenporarily having an effective cut-off frequency raised to or above the
sanpling frequency at contact between the part being initialized, the neans
bei ng operative to control a duty- cycle of the control signals. 10.
A data input device for use in the systemof claiml1, 2, 3, 4, 5 6, 7, 8
or 9.
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