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1

TOOTHBRUSH WITH VARIABLE TOUCH
SELECTION SYSTEM.AND METHOD OF

OPERATION THEREOF

CROSS-REFERENCE TO PRIOR
APPLICATIONS

'Ibis application is the U.S. National Phase application
under 35 U S('s 371 of International Application No.
P( 'T/IB2014/065758. filed on Nov. 3. 2014 which claims the
benefit of IJ.S. Provisional Patent Application No. 6I/915,
207. Iiled on Dcc. 12. 2013. These applications are hcrcby
incorporalixl by rcfcrcncc hereul.

lite present system rclalcs to a loolhbnish system and,
nlore particularly, to an electronic toothbnlsh system having
a touch-sensitive body for selection of one ol'lore fiulc-
tions, and a method of opemstion thereofi

l3A('K(3R(3UNI& Oil Till I INVIIN11ON
20

Omsl healthcare devices are used for oral healthcare and
typically include electroruc toothbrushes Bnd water-based
inter-dental clearung devices. Electronic toothbnishes typi-
cally hale rolaung and/or vlbralulg heads wilh bnslles
wluch contact flm teeth ol' user so as lo clcml teeth and/or
relnove plaque A ivell-known vibrating-type toothbmsh Is
known as the Phihps Sonicareisi toothbrush and has a
vibrating head. Water-based inter-dental cleaning devices,
such as the Philips Airflossrn and the like. typically use
water as a cleaning medium and have B head wl»ch ejecta a 10

directed water Iet to forcibly remove debris from between
tcclh of a user. To activate most oral-hcdlthcarc devices (0 g.,
electronic toothbnlshes and water-based inter-dental clean-
ing devices). a user must depress a small on/otf button. 'I'lus
button is prone to collect debris. and is diflicult to tind during ii
use, especially when B user ls not looking directly at the oral
healthcare device.

IIRIEI'UMMARY Ol''I ill INVI:N'I'ION
40

The system(si. device(si, method(sl. arrangements(s),
User ullcrflicc(sj, conlpUICI progldnl(sj, ploccsscs, ctc.
(hclculaflcl each of which Istll bc rcfctrixl 10 lls syslcnl,
unless thc context Indicates othcrwlsch dcscnbcd hcrcln
address problems in prior alt systeins.

In accordance with emboduneots of the present systenl,
there is disclosed an oml cavity apparatus comprising B body
portion having first and second ends and a grip portion: Bn
oral tool coupled to the lirst cnd of the body portion. a
touch-sensitive (TS/ sensor wluch is located On thc body 0

portion and outputs a snlsor value uldlcative of a force
applied thereto by a user, and a controller configured to
compare the sensor value with at least one tlueshold value,
and to actuate the oral tool based upon the results of the
conlparison. s.

lllc oral tool muy compnsc at lcasl one of a toothbrush,
d w uter nozzle. an airfloss and a dnlL and the TS sensor may
comprise a force-snlsitivc resistor wluch outputs a value of
resistance, and may include a plurality of polymer layers
which are lanlmated upon each other and which substan- ii!

tially encircle the body portion. The sensor value may be a
resistive value v, hich is proportional to the force applied to
thc TS sensor.

In addnion. the controller may be further conti urcd to
dclcnnulc d frcqUcncv to rcclproctlllv drive lhc oldl 1001 ul si
accordance with results of the comparison 'I'he controller
nlay be further configured to determine the frequnlcy to

dnvc thc oral tool in accordmlcc with thc sensor value based
upon a one-to-one basis, and/or upon a discrete basis. To
dctilillc thc olill 1001. Ihc connollcr nuiv control Bn dclUalol
v hich is coupled to the oral tool to provide an electromotive
force lo lhe oral tool, where Ihc actuator compnscs al lcdsl
one of a rotary motor. a linear motor, and a pump A fluid
reservoir may be coupled to the pump.

Another embodiment includes a method of actuating an
oml cavity apparatus having B body portion and an oral tool
extending from thc body portion, thc oral tool coupled to an
actuator. the body portion havmg B grip portion situated
bclwiwn opposed cods of thc body portion, thc method
performed by at least one controller of the oral cavity
apparatus mid compnsing acts of. Obtuuung sensor informa-
tion generated by a touch-sensitive (T)j sensor situated at
the rip portion of the body portion, the sensor infomlation
corresponding to a force applied by a user to a surface of the
TS sensor; selecting a function from a plumlity of hnlctions
based upon the sensor inlbnnauon, und controllulg thc
actuator in accordance with the selected function. The
method may further comprise an act of forming, by Ihe TS
sensor, the sensor iilfiirmation to colnprise an impedance
value, c.g., reslsnveand/or cdpacluve value. corrcspondulg
to the force apphed by thc user to the surlhcc of the TS
sensor I'he I S sensor nmy comprise at least one ring which
encircles the body portion 'I'he act of selecting a function
from a plurality of hlnctions may comprises an act of
determining a frequency at which to drive the actuator in
accordance with the sensor information on a one-to-one
and/or a discrctc basis. Thc method may further compnse an
act of controlling a furlhcr actuator to control and extension
of bristles froin the oral tool in accordance with the selected
functlofl

Yet another embodiment includes a non-transitory com-
puter readabie medium comprising computer instructions
whicIU when executed by a processor or controller. configure
thc pluccsson controller 10 ciullrol operation ol lhc oldl
cavity apparatus by pcrlonning Ihc acts of Ihc above
described method.

'I'he present invention is explained in further detail in the
followmg exemplary enlbodiments and ivith reference to the
figures, where identical or simiLar elements are partly indi-
cated by the same reference numerals, and the features of
various cxcmplary cmbodmlenls being combiuable. In Ihc
ilrawulgs.

BRIEF DESCRIPTION OF THE DRAWINCiS

FICi I shows a front perspccuvc vww of a portion of
toothbniah system with a touch-sensitive body In accordance
with embodiments of the present system;

ill(i 2 sholvs a front perspective view of a portion of a
toothbrush system with a touch-sensitive body In accordance
with other embodiments of the present system:

FICi 3 shows a cross sccuon of a portion of thc toothbrush
system laknl along lines 3-3 of FIG. I In accordance with
nubodunents of thc prcscnl system,

ill(i 4 shov,s an exploded perspective view of a force-
sensitive resistor type pressure sensor in accordance lvith
embodiments of the present system„

FICi. 5 shov, s a side-view of a fiirce-sensitive resistor type
prcssure sensor installed in accordance with nnbodlmcnlsol'he

present system:
FICi 6 shows an exploded pcrspcctlvc view of a lilrcc-

sensing resistor type pressure sensor in accordance lvith
embodinlents of the present system,
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FIG. 7 shows u side perspccuvc v&ew of a portion of
toothbrush system situated on a charging smnd in accor-
dance w &lh embodunenls of lhc prcscnt syslcm.

FIG. 8A shows a part&ally cutaway s&dc perspective view
of a portion of toothbn&sh system with a touch-smlsitive
body including an electro-active (ionic) polymer (l&AP)
actuator in accordance with embodiments of rhe present
ss'slcul;

FIG, 8B shows a partially cutaway side perspective view
of a port&on ol'oothbrush system with voltage appl&ed lo thc& ii

EAP actuator in uccordancc with cmbodimcnts of lhc pres-
ent system:

l1(i 8('hows a cross-sect&onal view a portion of tooth-
brush system taken along lines 8C-8C of FICi. 8A in accor-
dance with embodiments of the present system.

FIG. 8D shows a cross-sectional view a portion of tooth-
brush system taken along lulcs 8D-8D ol'IG. 8C &n

accord;mce with embod&ments of lhe present system.
FI(i 9A shows a graph which illustrates a continumis

direct relationship between the filrce applied to the pressure zo

sensor(s) and brush-stml es-per-minute (BSM) values in
accordance with embodiments of the present sysrem:

FIG, 9B slmws a raph which illustrates a discrete rela-
nonsh&p between force apphcd to the prcssure sensor(s) and
BSM values in accordance with embodiments of thc presmll
systenu

l1(i IU shows a front perspective view of a portion of an
interdental cleaning dev&ce (IDCD) system with a touch-
sensitive body in accordance with embodiments of the
present system; &&i

FIG. 11 shows a lront pcrspcclive vww ol a port&on of an
IDCD system w&th a touch-sensitive body ul accordance
with yet other embodinlents of the present system:

Fl(i 12 which is a flow diagram that illustrates a process
performed by a systen& in accordance with embodiments of ls
the present system: and

FIG, 13 shows a portion of a system in accordance v.ith
mnbodimcnts ol'he present system.

DETAILED DESCRIPTION OF THE
INVENTION

11&c foflowing arc dcscnptions ol &lluslralivc cmbod&-
ments tluil when taken &n con)unction w&lh tlm Ihllowing
drawings will demonstrate the above noted features and
advantage~, as well as further ones In the folloiving descrip-
tion, for purposes of explanation rather than limitarion,
illustrative details are set forth such as arel»recture. inter-
faces. &ccluuques. elmnenl attributes, elc. However, &1 w &11 be
apparent lo &hose of ordulary skill in lhc arl llml other o

cmbodimcnts that depart from lhasa dc&a&ls woukl still be
understood to be withm the scope of the appended clainls.
Moreover. for the purpose of clarity, detailed descriptions of
ilail knoivn devices, circuits, tool~. techniques, and methods
are omitted so as not to obscure the description of the present &1

system. Il should bc cxprcssly understood &lait thc dr m ulgs
dre included for &llustrauvc purposes dnd do &x&l rcpresmll
lhe cnl&re scope of the preen&t system. In thc accompanying
drawing~. like reference m&mbers in different drawings may
desianate similar elements ic

FIG. I shov, s a front pempective view of a portion of
toothbrush system 100 (hereinafter system 100 for the sal e
ol'larity) with a touch-sensitive body port&on 102 (also
rel'crrcd to as a body 102) &n accordance w&th embodiments
ol'hc present system. Tlm touch-scnsit&vc (TS) body 102 ss
nlay have hrst and second ends 120 and 122„respectively, a

rip portion 118 (also referred to as hand grip 118) situated

bclwivn thc lirst and second ends 120 m&d 122, resp&xi&vcly,

and one or more touch-sensitive (TS) sensors such as
touch-sensitive (TS) nngs 104-1 flm&ugh 104-N (gcncmlly
IU4-x) and/or a button-type 'I'S sensor 106 (shown as a
c&rcular button) configur&xl in any su&table Brrangcmenl. Thc
1'S rings I U4-x may extend along a longitud&nal axis (I A) of
the body 102 by a distance Dz and which may substantially
encircle the body 102 1'he various Ig rings I U4-.i. may have
the same or different distances Dz. The TS sensors (e.g.,
includulg 104-r a&xi/or 106) may sense a force cxcncxl
thereupon (e.g.. by a user) and foun corresponding sensor
inff&rmation. This sensor u&fomlation may thm& bc prov&dcd
to a controller or processor 107 of the system 100 for further
processing. Wlulc lhc TS am&sore 104-x and/or 106 are
shown as rings, it should be understood that any desired
shaped TS sensors may be used. where the number and
distribution of 'I'S sensors or sensor points/areas may be
chosen to discrimirmte different squeeze actions and/or to
avonl false acl&ons or errors.

The TS sensors (e... 104-x and/or 106) may sense a force
that a user apphes lo port&ons of thc hand gnp 118 wluch
have 1'S sensors (104-1. and,'or 106) using any suitable
sensory method I'or example. the 'lg sensors may include
force-sensitive (FS) sensor: such as strain-gauge. piezoelec-
tnc. capacitive. and/or resistance type sensors wluch may be
inte rated in the hand grip 118 of the body 102. The FS
rcsistancc-type sensors may include onc or morc forcc-
sensing resistors ha& mg a conducuve polymer, wh&ch may
change resistance in a predictable manner following appli-
cat&on of a force to one or more parts of &ts surface. 'Elis
res&stance may then be omput as sensor information filr
further processing by the controller 107. More particularly,
the controller 107 may translate the output resistance into a
value indicating a force applied by thc user upon lhe
corresponding FS sensor. As lhc force apples) by thc user
incrcascs, thc rcsislancc increases and thc value inihcalulg
the filrce applied by the user upon the corresponding I')
sensor may increase correspondingly (e.g, linearly, etc.) it
is also envisioned that embodiments of the present system
may ulclude a plurality of TS sensors (e, arranged as an
d&riiy; B nianlx, ctc.. Bl ci:tidal riri:ds, ul a ili:sui:il conligu-
ralion, clc.) to unproic &he detccuon of squccze actions
dnd/or lo plov&ilc ulfornuil&iin hlihcB&ivc ol Bn Brea of fllc
handgnp 118 to which a force is being applied.

An oral cleaning tool 108 (also referred to as a tool 108)
configured for oral cleaning may be coupled to the body 102
using any suitabie method (e.g.. a friction fit, etc.) The tool
108 nuiy ulclude a tool body 117 and may include
toothbnish head 114 (also rcfi:rrixl to as a brushhead or
toothbnish 114) havulg brushes 110 (bnsflc, rubber, ctc.). In
addition or alternately. the tool body 117 and may include
may include a &cater nozzle. I'he tool 108 may be coupled to
an actuator 109. such as an electromotive driver, using any
suitable method such as via an actuator rod 112 so as to be
dnvml by thc elccuomoui c dr&vcr. Howcvcr, in yct other
mubodunents, thc tool 108 may bc coupled to thc actuator
109 using a magnetic coupling. The cliwtromot&ve dover
may include rotations. linear. or vibrating motors which
may output correspondina motion and/or a transmission
v hich may convert motion to a desired type (e.g., rotational
motion to oscillating rotational motion„etc.). For example,
a motor is used that is conflgurcxl to produce v&brations in a
broad frcqucncy rmlgc as to create mcalungful and notice-
ably difli:rent opcrauonal modes for cnd-users, c.g . a so&uc

(9000 to 40000 movements per minute) or ultrason&c motor
(&2400 movements per minute)
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In thc present embodiments, il will beassumed (lait thc
actuator 109 may output an oscillating motion as slxlwn by
arrow II I to drive the tool 108 In yet other embodinients,
the tool 108 may receive a reciprocating, nltational motion as
shown by armws 115. 113. In yet other embodiments, the
tool 108 may include a tmsnsmission which may convert
dirccuon of an output of thc clecuumotive dover 109. In yet
other embodiments. Il is envisioned lhdt thc brushhmid 114
niay be coupled to one or more carriers which may be
coupled to the electronlotive driver 109 (e.g . directly or via in

any suitable hnkage and/or transmission system) and may
move rehstive to the cleanin tool body 117.

It is further envisioned that in some embodiments. a fluid
flow path 179 may be fluidly coupled belv,een a fluid
rcscrvoir 173 mid ml opcnulg 177 ol'he tool 108. An fluid
actuator 175 (e g . a tluid pump) may be openltive, under the
control the controller IU7, to control flow of the tluid front
the reservoir 173 along the fluid floiv path 179 to be ejected
at the opening 177. Accordin ly. the fluid ncniator 175 may
be operative to pressunze the fluid. The fluid flow path 179 IU

may include a flow passage 171 s»us(cd bc(ween an cnd of
thc actuator rod 112 and the opcmng 177. 11lc flu»1 flow path
179 may fiirther include a flow passage in the actuator rod
112 that is Ihiidly coupled to the fluid actuator 175 1'he fluid
actuator 175 may fiirther be coupled to the fluid reservoir
173 ivhich niay include a desired fluid (e.g., water. cleaning
fluid, abrasive Ihiid. toothpaste, etc.) and may pressurize the
dcstnx) fluid so liat it flows from thc fluid reservoir 173
tin ough the opm»ng 177 along the fluid flow path 179, under
the control of the controller and in accordance with pressure ic
or force applied to the touch-sensitive sensor(s) (104-x
andior 106) on the body 102 In some einbodiments, a
plurality of fluid reservoir s and tool openin s may be
provided. Vihere the fluid flow path 179 mny include a
plurality ol'luid flow paths, each provided bctwccn a ls
corresponding flunl rcscrvoir mid a corrcsponduig opening
in the tool. Each of thc plurahty of thiid flow pails may
include a fluid actuator to pressurize a fluid almig the
corresponding fluid flow path under the control of the
controller 107. dn

FIG, 2 shoivs a front perspective view of a portion of a
ioothbnish system 200 with a touch-sensitive body 202 in
accordance with other cmbodimenm of lhc prescnl system.
Thc toothbrush system 200 Is similar io the toothbrush
systenl 100 and includes the body 202, a touch-sensitive ring
204. and a tool 208. winch are similar to the body 102, the
touch-sensitive rin (s) 104-x. and the tool 108. respectively,
of the toothbnish system 100. However. the touch-sensitive
ring 204 extends along a length of a handle portion 218 of
thc body 202 such as by a substmiual or nuqor len (h. o

Accorduigly, thc touch-sensitive ring 204 may extend along
a major length of the longitudinal axis (I,A) of the lxldy 202.
A charging/retention port 231 may be provided to couple the
body 202 to a charging base. if desired. The charging/
retention port 231 may include an opening 233 lendin to a s.
cai ity 237 having a closed cnd 235 opposite lo thc opening
233.

FIG. 3 shows a cross sixuon ol'a po»ion of the toothbrush
systenl 100 taken along lines 3-3 of ITUi I in accordance
with embodiments of the present system fhe 1'S ring 104-N ic
may include an outer cover 119 and a pressure sensor 116.
The TS ring 104-N may encircle (or substantially encircle)
thc body portion 102 Thc prcssure sensor 116 may uiclude
d loiicil-scllsltlvc pl'cssUIC scllsor wlllcll IIIBy scllsc pliwsUrc
applied thereto and foml a corresponding pressure sigiml ss
which may be provided to the controller 107 (I'l(i I) filr
further pmcessing I'his signal may be an analog or digital

signal Howcvcr, ui cmboduncnls of thc present system 11

v ill be assumed that this signal Is an analog signal indicating,
resistance as a function (linear, etc ) of pressure applied to
the pressure sensnr. The pressure sensor 116 may use any
suitable touch-sensitive sensor method For example, the
pressure sensor 116 may include impedance sensors, such as
resistive Slid/or cdpdcllli c-ly'pc (CUcll-scllsors, clc. Bill Itlav
bc rolled in a circular or semicircular shape so as to sense
pressure in a cylindrical area or the like. if desired. An
exterinr surface nf the pressure sensor 116 nlay be flush ivith
an exterior surface of surrounding portions of the body 102
For example. the TS ring 104-N (and/or the other TN rings
104-x) may have an outer surface 121 which may be flush or
substantially flush v,1th an cxtcrior surface 123 of the body
portion 102. This outer surface 121 may further be scaled to
surmunding exterior portions of the body 102 so to seal the
sensnr from cnntamination, such as water and/or debris 'I he
body IUZ may include a cavity 124 conligured to receive at
least a portion of one or more of a charger (e ., an inductive
charger). the controller 107. the actuator 109, and the
actuator rod 112 shown ui FIG. 1. The body 102 may include
Ilolcllcs or cU(oil( Bl cil s Bl ollg d s Urfdco lllcrcof lo I ccciv c otic
or mnre nf the 1'S sensors (106, 114-.il etc ), if desired.

In some enibodinients. the pressure sensor 116 may
include a plurality of pressure zones (e g., a pressure zone
matrix). each of v:hich may detect pressure apphed thereto.
Accordln iy. the pressure sensor 116 may form a siyial
indicative ol'hc pressure zone(s) to which prcssure Is bcuig
applied and. Ibr cxdmplc. thc controller 107 may then
recnyiize these pressure patterns using any suitable method
'I'hen, the recoyiized patterns may then be used to identify
a user or type of user (ea., large hand adult. small
hand=child) and configur operation (e g.. by controlling the
actuator 109) of the toothbrush system 100 in accordance
with the recognized user or type ol'ser, etc.

In some emboduncnts. il Is cnvisioncd tlrdt the prcssure
smlsor 116 may umludc capacitive sensors which may delccl
the presence of a user's hand (e ., with or without touch)
and fnrm a cnrresponding signal based upon a distance
between a user's hand and an adjacent portion of the
pressure sensor and/or a force applied to the pressure sensor.
It is further envisioned tluil pressure sensor 116 may include
toilcll-sclccll-(1'pc scllsols Illxl/or Illav lllclildc d prcssiuc
matrix wluch may dclcrnunc a position of prcssure apphcxi
thereto and/or a position of a users hand in the vicinity of the
sensnr, if desired, mid provide this information to the con-
troller 107 for further processing.

In yet other embodinients. the toothbrush 102 may be
co»figures) such that one or more of thc TS sensors (c.g.,
104-x and/or 106) may bc conligurcd lo I'unction as mi oigolf
swilch as well as touch-sensiuvc switch (c.g., a pressure-
sensitive switch) lior example. once the toothbnish is turned
(e g., the actuator I U9 is driven by the controller 107) on as
a result of a user applying force to one or more selected TS
sensors (e.g.. 104-» and/or 106). the controller 107 may
dclcrnunc a value ol'a force applied (c.g., an tmalog rcsisuvc
value) to the corresponding TS sensor (c.g., 104-1 miiflor
106). Then. based upon the value ol'hc filrcc apphed, thc
controller 107 may determine a fiuiction to apply and
activate the actuator 109 in accordance with the determined
function. Thus, a user may hold the hand gnp 118, turn the
toothbrush on by depressing the TS sensor 106 once and,
thercafier, press mid hold the TS sensor 106 usuig a desires)
prcssure andior paltcm. Then, thc controller 107 may read
filrce values from the TS sensor 106 (wluch arc rclalcd to a
force applied thereto) and select a desired function to
activate 'I'he functions may include functions such as mas-
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sdgc fine(lint, B dccp clcBU IUnctron, d hghl clean lhncfion,
a beginner's filnction, a training function. a child user
function. an adult user function, etc I tach of these functions
may have a predefined defined frequency, pattern, ampli-
tude, etc. The controller 107 may then control the acniator
109 to opemte in accordance with the selected function In
yel further cmboihmcnts, one or morc of lhe TS sensors
(e.g., 104-r, 106) may bc ergonomically positionu! Un the
body (02 and/or may be ergonomically shaped so as to
enhance ease of user and/or user comfort when holding ln
andlor operating the toothbrush systenl 100

FI(h 4 shows an exploded perspective view of n force-
sensitive (FS) resistor type pressure sensor 400 in accor-
d mce with embodiments ol lhc present system. The prcssure
smisor 400 may include a conducuvc polymer larminrte 450
having fire and second niajor surfaces 452 and 454. respem-
tively. hrst and second ends 458 and 459, respectively, and
may change resistance in a predictable manner (e.g. (in-
early, etc.) following application of a force to one or more
of its surfaces such as the first and second major surfaces ic
452 mid 454, respcctivcly Tlus resistance may bc translated
filo B forCC vahlC (c.g., Bn Bnalog valUC Ur digllBl vsllilC, lf
desired) indicating a magnitude of the force applied to the
pressure sensor 40U and may be output at an output lead
assembly 456 of the pressure sensor 40(l Accordingly, as the
force increases, the force value may increase correspond-
ingly (e.g., linearly. etc ). An analog-to-digital convert (A/D)
may be provided to convert thc I'ores value from mialog to
digital Ibnn& if dcsircd. Thc prcssure sensor 400 may include
a plumlity of polymer layers such as an active layer 460 lo
defining an active area, a spacer layer 462, such as a
non-conductive plastic layer. and a conductive tilm layer
464 fomied over a fiexlble substrate 465, show:n in FICi 6.
The active layer 460 may include a conductive layer 466 and
an clcwlrical lead 468 coup(cx( thcrclo. The spaccr layer 462 15

may include an opcnulg or air vent 471 lo a cavity 475 wluch
may be operative lo cquahzc pressure bclv,een tlm acnve
layer 460 and the conductive fihn layer 464. The conductive
film layer 464 may include an electrical lead 472 coupled
thereto. The resistive value may be read across the electrical rr&

leads 468 and 472 which may be configured to be coupled
the conuollcr, lf dcsircd.

FIG. 5 shows a side-view ol'a I'orce-scnsitn e (FS) resistor
type prcssure sensor 400 installed in dccordmice with
embodiments of the present system A support portion 474
may support for the I'S resistor pressure sensor 400 fitere-

inafier prcssure sensor 400) and may bc I'onncd integrally
v ith the body 102 or may be formed separately from the
body 102 and inserted within rhe cavity 124 of the body 102,
if desired Tile lead assembly 456 may be folded to pass
through one or more openin s 491 in the body 102, if
desired. However, in yet other embodiments, one or more
vuls may bc provided tltiough the body 102 and/or onc or
more layers (e.g.. 460. 462, 464) of thc prcssure sensor 400.
Accordingly, the lead assenibly 456 may be configured to
receive the one or more viay. 'I he pressure sensor 40(l may
have any suitable size anigor shape I'or example. in some
embodiments. the pressure sensor 400 may form at least part
of a nng which may extend fully or substantially about the
body 102. Howcvcr, ln yct other mnbodimentb, the pressure
sensor may have yet other shapes such as shown ui FIG. 6
v hich shows an exploded perspective view of a force-
sensing resistor type pressure sensor 600 (hereinafter pres-
sure sensor 600) in accordance with enlbodinlents of the
present system. The pressure sensor 600 may be confi ured
similarly to the pressure sensor 400 of FICi. 4 and similar
numerals are shown lor lhc sake ofclanty. How cvcr, lhe size
and/or shape may bc dill'crau(. For cxumple, thc prcssure
sensor 600 may be used for the button-type IS sensor 106
In yet other embodiments, it is envisioned that the pressure
sensor 400 may form an arc shape (when viewed from the
side) which may extend about the body 102.

FICi 7 shoyvs a side perspective view of a portion of
toothbnlsh system 100 situated on a charging stand 702 in
accordance with cmbodimmits ol thc present system. Thc
body IU2 may be a touch-sensitive body and may be
configured to be coupled to rhe charging stand 702 so as to
v irelessly receive an electrical power suitable for charging,
and/or operation therefrom.

A method of operation for oral healthcare devices (OHD)
(such as the toothbrush systmu 100, clc.) operatuig in
accordance with cmbodunmils ol'hc prcsmlt system will
now bc discussed. LIpon dctcctuig that a user has squcczcx(
a gfip portion of the OI ID. a controller niay determine an
amount (e.g, magnitude) of force and/or pattern of force
(e ., pattern of squeezes) and control the OHD to perform
one or more functions associated with the determined
amount of force and/or pnttcm of force Thc paucrn may bc
dc(ruled when dillcrcnl lorces are Bpplrcx( over a lime
interval suCh as throe seconds. However, other nmc intervals
may also be used I'able I illustrates a fiulction selection
table m accordance ivi rh embodiments of the present system

TABLE I
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Dere tcd Force:=
rlr 1 li2
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held) Derected Force-
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Less
1'lrarr 1

sccorlds

Less
rhan '1

so 'or&dc

lncrewc npcrarura
fmqumr 1 For csarnplc.
by nrcrcasrrrg rise speed
f ml. t o iRPyll

f Ih bn sir lr: 1

..* » ra ngly (e g,
1 r I o&r onallv ro forcel
Decleflse operflt rrg
fmquency r RPM I'or
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&brat&one nf thc
bnrslung head
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Funct on Sale t or& Tsl le

4 I ed I'cree

Dctcctc I Fol'cc olt 0'leanut Mode Functtorts

Hmtdgrtp Pattcm Time Tonthhmsh Flosshcad
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Force . Thteshold4
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Force
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The various squeeze actions, such as squeeze acrions 1-3

nldv nu:Jllclc sclllccznlg. Blanlldnlhlg lhc sqin:cLnlg force,
and releasing and loosening the force/ rip on the handgrip
118 (or portions tlmrcof) once, and dependulg on how hard

20
the user squeezed handgmp 118, the amount of released
dgeni is dclincd To distinguish Ihe squeeze actions from
other actions, such as grabbuig the handgrip 118. or con-
tinuously squeezing to change the operating frequency. for
example. a desired action such as release of an agent (e g.,
toothpaste or cleanser) is only activated and perfomled if the
squcczc and rclcasc events happen ul a predelincrf time
window or range, such as witlun betv'een 0.1 to 0.2 seconds.
Tluis, a squeczc action may be defined as hardening and
releasing of the grip that happened within the predefined 10

tinie lvindow or range (of around 0 1 to 0 2 seconds, for
example). v here the time window is defined by two values
minimum time (e.g . 0.1 second) to avoid false activation by
uncontrolled squeezing, and maxinnim time (e.g.. 0.2 sec-
ond) lo distinguish Ihc squcezc action from a conlimious ls
sqllt:czc ricllon Ior changnlg tile'. Cpcldlnlg fILxfttcncy when
thc lumdgnp 118 is squeczcd Ihr morc 01st 0.2 seconds but
less than 3 seconds, or activating the second type of bristles
when Ihe handgrip 118 Is squeezed for more than 3 seconds,
for example. 40

Accordingly„ force and/or pressure is used to select and
dcsn aie different functions. For cxtmlple, Iluec conseculivc
squeczcs may select and aclivale a masmdgc funclion, bul
lwo sclllccLt:s'lav sclccl and Bcllvalc a nomuBJ cli anulg
function lturther, any desired combinations of functions
(e .. nimssage function, a deep clean function, a light clean
function. a beginner*s function. a training function. a child
user function. an adult user function, etc.) may also be
sclccled dnd activated ul response Io a prcdcfined defined
Ircqucncv, pauixn, dnlpbuldc, ctco cvcn ul nud-usc when
other functions arc bmng performed. For example. durulg
normal cleanin if the user were to squeeze and release three
times quickly, then the massage function begins mid use
until another three squeezes ctops the massage and relume
the toothbrush system to the normal cleaning mode or n.

function as il was bcforc activation of the massage I'unction.
lllc selection and/or activation of lhe desired I'unction(s)

may also be achieved by lappulg the head of thc brush on thc
teeth. Ivhere a sensor detects the tapping of the head. Such
a sensor may be sinular to the described force sensors, CC

and/or other sensors„such as at least one of a light sensor, a
moisture sensor and an accelerometer. As discussed. these
sensors may detect the number and/or taps intensity or force
ol'aps of tlu: head in the mmith, and ul response, difii:rent
funcuons arc sclccted nnd/or activated. For cxmnplc, Iwo ds

taps in the mouth nlay be detected by one of these sensor,
and in response, the niassage function may be activated. 1 he

functions may include functions such as massa e fluiction,
a deep clean funcuon. 0 light clean function, a beginner'
function. a training function, a child user function, an adult
user funcuon. clc. Each of these I'unctions may have a

predefined defuied frequency, pattern, aniplitude, etc.
With I'orcc based interfaces. a user normally is able to

pmduce and remember four Io six levels of pressure/ftlrce
(at least lvith fingers). where increasin the number of
pressure levels beyond six levels could lead to the increased
error rate. Further, it should be noted that since the human
pcrccption of grip Ibrcc; is not hnear, thc range of rmch
distinguishable force level might not necessarily be of the
same size. For cxamplc. thc force rmigc of what Ihc prcscnt
system niight recognize as a "li ht grip*'s smaller than the
force range of lvhat the systeni might recognize as a "hard
grip."

To reduce faise activation„a minimum activation time
must first pass before activating the desired function. Thus,
only If filrcc is detcctcxf and rmnauis within prcdcftncxf
range, such as 10-20 milliseconds, only then thc dcstrcxf
Iiinctron rs activated. Accordingly, u delay (ol'0-20 milli-
seconds, for example) is pmvided before any conunencing
of activation operations. Jturther. as typically people are not
normally able to increase the pressure or the squeezing very
gmdually. a smoothing is performed on the detected force/
prcssure on Ihc handgrip 118. Thus, II'hc Ihrcc or squeezulg
continues. such as strong or suonger gnp, then thc reaction
(I en opcmting frcqucncy ulcrcasc) is provided with some
delay (before activation) and smoothing The opensting,
frequency may be changed gradually, or in discrete steps

The toothbrush systenl 100 may be deactivated when no
force or a force below a certain threshold is detected.
Further, an ofi'uuon or a portion of thc prcssure sensitive
gnp may be dcst~uttcd for deactivation I'unction when
squcczed. Alternatively or In addiuon, other sensor udor-
mation is used to deteniiine whether the device should be
deactivated such as, for example, an accelemmeter or light
sensor in the grip to determine more reliably w hether a user
is holdin the device.

ln yct other embodiments, the squcezulg action may bc
mapped lo acuvale dctualors for a dcsircd period of lime
(c g., 2 seconds, clc.) winch may release a clcruung agcnl
such as one or more of toothpaste, mouthlvash, etc, or may
pmvide a short vacuum for removin debns from teeth, etc
The various squeeze actions (e.g.. squeeze actions 1, 2,
and/or 3) may be selected by the user to be mapped to the
squccze actron or thc squcmzc actions may be dtfi'crcnualcxf
from each other by a type of squcezc (e.gn long. mediums or
short may be mapped Io a dcsircd squccze action such as
squeeze action 1, squeeze action 2 and squeeze action 3,
respectively). In some embodiments, only a single squeeze
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Sexton is dclincd und llus squccze schon may be mapped lo
a desired hinction (e g.. to activate the interdental cleaning
device. etc.). In yct other embodiments, a force of the
squeeze action may be niapped to speed of the toothbnish as
will be desonbed below.

In some embodinsents, a state machine flow may also be
used to determine a function to apply. For example. in some
embodiments, after the hrst actuator is initially actuated
(e, turned on) to transmit force and/or motion to the rool

I it
at a default settuig (c.g., 5000 brush-strokes-pcr-minute
(BSM)). the system may detemiine how much force is
dpphcd lo a touch-sensiuvc sensor and thcreaflcr delcrminc
a corresponding fiuiction to apply to the actuator. 1hereaf)er,
thc controller may control Ihe operation of the actuator in
accordance ivith the deterniined corresponding function.

The embodiments shown above in Table I are just exem-
plary and many other settings are envisioned (e.a, for the
cleaning mode~, etc.). For example, in yet other embodi-
ments. One or more of the force. paucms and corresponding
cleaning mode functions may be set by the system nnd/or
user. In yet other cmbodimcnls, a user may bc identiiicd
(e a., via a rip analysis application of the process) and a
corresponding fiinction map for the desired user may used.
'I'lnis, for example, the process may activate ditferent func-
tiom for a first user, e.g.. a parent. and a second user. e
a clfild for whom the process mny activate hinctions for
cluldrcn such as a low spccd (I'rcqucncy) brush action, child
looliipdslc oiitpnt, clc.

In some embndiments, the system may include an appli- Io
cation fnr a user to set/reset the function selection table using
a menu-based system rendered on any suitable device such
as a display of the system. or display of any other connect-
able user device. e.g.. user's phone, etc. Accordingly. the
sv'stcili nlav coiiuliiiilicdlc wifll Ihc riser s device iisiilg dil)'1
suiiablc conuuuilicrlllon illcthod, such as a wirml and/or
wirelcss conuuunicalion methods, e.g., Bluctoolh . Olc

In yet other emlxidinients, user intensction (e g, by
applied fnrce and/or pattern) may be used to select a bristle
stifliness mode in which the stiflness of the cleaning brisrles do

may be adjusted by„ for example. adjusting an extension of
dcstrrxl brisfles (e g., stilT bustles in Ihe present embodi-
ments) when a user gnps Ihc handgnp with a dcstru! force
dnd/or pattern. For example, when it is dclcmuncxl that a
user squeems the handgrip hard for more than 10 seconds,
a group of stttf (hard) bustles may be extended from the
brush head beyond the extension of a roup of reguLar
bristles (e, soft bristles) which are normally exrended.
Thus, embodiments of thc prcscnt system mav provide user
interaction methods lor altenng Ihe sldlness ol Ihc bustles of o

a brush head of thc system. Although, users may prcfi:r a
toorhbnish ivith hard bristles due to the belief that it is
actually cleaning their teeth better than soft bristlem these
hard bristles can. In the ion tenn. cause damage the enamel
of a user's teeth or to the gum area of n user. if ovenised or ss
used cxccssivcly. Accorduigly. mubodnuenls of the presmil
system may adjust the extension of thc lrdrd bustles so as to
migdge the hurd bristles only when rcqucslcd by user uiter-
acrion I'hus, the user niay interact with the Ol ll) to alter the
hardness of the bristles of a brush head ivhen the users ro
desires to do so such as v hen the user feels like the bard
bristles ivould be desirable to, for example. remove some
stubborn debris, pluquc, ctc.

Further. cmbodunents ol the preseiu system may pcrfiimi
a hand grip recognition method wluch may bc used Io uisure ss
that device settings are not changed when the user adjusts a
handgrip nn the handle during use 'I'lnis, for example. if a

user quickly chimgcs a handgrip position, thc device may
igaore any changes in detected grip force and/or patterns fiir
a certain time interval.

lri(i 8A shov, s a partially cutaway side perspective view
of a portion of toothbrush system 800 with a touch-sensitive
(TS) body 802 in accordance with embodiments of the
prcscnl system. Thc TS body 802 may have a Iirsl mid 820
and a sixond cnd 822. a grip portion/hand gnp 818 sttualcxI
between the first and second ends 820, 822, and other
features similar to those shnivn in I'l(i 1. such as the
touch-sensitive (TS) rings 104-1 through 104-N (generally
104-w) and/or a button-type TS sensor 106 shown in FI(i. I,
but omitted from Fi(IS. 8A, 8B for better clarity. However,
a tool 808 of the TS body 802 muy include adjustable
bustles as opposed to Iixrxl bristles ol'hc tool 108. Morc
particularly, the tool 808 may include a bmsh head 814. and
may be coupled to the IB body 802 'I'he tool 808 may
receive a inotive force (e .. a rotary force. a vibrational
force. etc.) from any suitable force tmsnsmitting member
such as an actuator rod 812. The motive force may be
produced by anv suitable source such as an clcctroiuc
actuator (ACT) 109 coupled lo Ihc actuator rod 812, similar
to that described in connection v ith Iri(i. I, for example.

I'he bnish head 814 may include one or niore groups of
bristles at least one of which is adjustable in extension lror
example. a first group of bristles 850 may include bristles of
a first type (e.g., sofl bristles) and a second youp of bristles
852 may include bustles of a second type (e.g . Iirm bustles).
Thc second group of bristles 852 may bc controllable so as
to adjust an extension therenf relative to an exterior of the
bnish head 814 A bristle actuator mechanism 862 may
ad) ust a position of the controllable bristles (e g, the second
group of bristles 852 in the present embodiment) under the
control of the controller (('ONT) 807 via n signal tmsnsmit-
tcd via control lines 860 so ds to position llm controllable
bustles ui a nominl posiuon (c.g., a retracted posiuun)
dunng normal usc and in mi cxlcndcd position, when acli-
vation nf the bristles of the second tyfre is desired (e o.. see,
Table I fnr activation merhor(s). lite bristle actuator mecha-
nism 862 may include any suitable mecharusm such as an
electroactiie (ionic) polymer (EAP) actuator 866 wlfich
changes its shape and/or stilliiess whmi placixl under a low
voltage ol; for example. 1-2 iolts proiodcd from the con-
troller 807 via the conuol linc 860 lite EAP actuator 866
may include a passive material and, thus. can be embedded
in a cavity 809 of the tool 808 ivith httle or no additional
electronics or mechanical mechanism. An electronic coupler
864 may couple the controller 807 (situated w ith a cavity of
the TS body 802) lo Ihe EAP actuator 866 via, I'or example,
the control lute 860 so tluil pow cr (c.g., a voltage such as d

control voltage) may bc supplied to thc EAP actuator 866 as
a voltage to activate rhe IIAP actuator 866 when desired

lrl(i gl3 shnivs a partially cutaway side perspective vieiv
of a portion of toothbnish system 800 with voltage applied
to the EAP actuator 866 in nccoriLsnce with embodiments of
thc present system. As a conlrol voltage is applmd lo Ihc
EAP actuator 866, Ihc EAP actuator 866 will bend lo exert
d force which 111111'dusc llic ciiiilrollablc bristles (c.g.. Ihc
bristles nf the second roup 852) tn fiirther extend fmm the
tool 808 so as tn be able ro contact a desired surface (e.g,,
a user's tooth) durin operation. In accordance with yet
other embodiments the bristles of the second group 852 mny
include at least onc rubber wiper. In ycl other cmboduuenls,
other suitable mcmhamsms for adlusting llm position of
rubber wipcrs andior bristles may also bc used

lrl(i 8(: shows a cross-sectional view of a portion of
toothbmsh system 800 taken along lines 8('-8('f lil(i 8A
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in accordance with embodiments of the prcsmit system Thc
bristles nf the second gmup 852 may be coupled to a carrier
867 which is, in turn. coupled to the I!Ap actuator 866 and
situated ivith the cavity 809 of the tool 808 At least a portion
of the cavity 809 may be defined by one or more inner edge
walls 875 wluch may dehne a width (W,) of the cavity 809.
Similarly. tiu: EAP actuator 866 Butt'or flie cairter 867 may
have opposed side cdgcs 890 wiuch mdy deline a width
(Vv'xve) of the IIAP actuator 866 and/or the carrier 867 The
one or more inner edge walls may 875 may be contigured In

such that Vv'c may be slightly greater than Wxle so that
transverse deflection of the EAP actuator 866 nnd/or the
carrier 867 relative to the cavity 809 of the tool 808 mny be
controlled (e g., by contact ol'he opposed side edges 890
with ndj mmit ones of the ouc or more inner cdgc veils 875)
when the tool 808 receives a motive force (e.a, a mtary
fivrce. a vibrational fiirce, etc ) from any suitable fivrce
transmittina member such as the actuator rod 812 during
use.

FIG. 8D shows a cross-sectional view of a portion of the In
toothbrush system 800 taken alon lines 8D-8D of FIG. 8C
in accordance with muboduuents of thc present system The
tool 808 may include a body 870 having one or more side
walls ivhich may define at least part of a side of the cavity
809 and may include one or more openings 872 through
vvhich the bristles of the second group 852 may pass. For
example, the cavity 809 may include an inner side wall 874
wluch nuiy bc conligured to conuici dn ddlacent portion of
the cnrrier 867 when thc EAP actuaior 866 Is bent by thc
control voltage as illustrated by the dotted lines 'lite EAP Sc

actuator 866 ntay have pniximal and distal ends 880 and
878. respectively, and may be coupled at the pnsxintal end
880 to the body 870 of the tool 808 so that the proximal end
880 may remain stationary relative to the body 870 v ben
Beni atvxl. Accorduigly, when a control voltage Is applied Si

(e.g., when Ihc EAP actuator is activated) to thc EAP
actuator 866. thc EAP actuator 866 will bend and thc distal
878 end of the IIAP actuator 866 inay be deflected tn an
extended positinn as illustrated by the dotted lines Accnrd-
ingly, the contmlksble bristles (e.g.. the bristles of the second do

group 852) iihich are coupled to the EAP nctuators 866 via
the carrier 867 will be pushed tluou h thc onc or morc
opcnmgs 872 and cxtcnd further from the tool 808 so as to
bc able to contact a dcsircd surface (e.g., a user's tooth)
during operation. 1his position may be referred to as an
extended position When the control voltage i ~ no longer
applied to the EAP actuator 866. the EAP actuator 866
resunies its nomtal shape as shown by the solid lines and the
controllable bnstlcs (c.g., thc bustles of the second roup
852) coupled thereto are rctractcd from flieir cxtcndcd o

position so that contnct with a dcsircd surface (c.g., a user's
toodv) during operation can be reduced or entirely preveitted.
'I'his position may be referred to as a retracted or norntal
position. Thus. for example, if the bristles of rhe second
group 852 are hard bristles, contmnct between these brisrles s.
dnd n dcsircd surfnce (c.g., a user's iooth) c;m be rixluccd or
mitircly prei cntcd w hcn thc bristles of the second group 852
dre not cxtcndcd in Ihc retracted position. The Iirsi group of
bristles 850 may be coupled to the body 870 nf the tool 808
using any suitable method Ivor example, pniximal ends 886 ic
of the first group of bristles 850 may be coupled ro lirst
roup carrier 884 which may be coupled to the body 870 of

thc tool 808. Accorduigly, thc lirst group ofbustles 850 may
pass tluough opmiings 888 wluch may bc situated ui the
body 870 ol'he tool 808 Howcvcr. ui yct other mnbudi- si
nients. the pmximal ends of the first group of bristles 850
niay be cnupled directly to the body 870 of the tool 808. 1 he

16
cxtcnsion ol'hc Iirst group of bristles 850 may rcmaui thc
fixed relative to the regardless of whether bristles of the
second group 852 are extended or retracted I Iowever, in yet
other embodiments, at least sonic bnstles of the first gmup
ofbristles 850 may be controlled to vanable extend or retract
similarly to the second youp of bristles 852.

In accordance vv ifli cmbodnnents of thc present system. a
system including an OHD having a body with a hmidgrip
and a toothbnish coupled to the body i he handgrip may
include and pressure sensor such as a force-sensitive (IS)
resistnr type pressure sensor As soon as the toothbnish is
sv itched on, a controller may determine a force applied to
the pressure sensor based upon an output of the pressure
SCBSol (C.g.. Bil Bildliig ICSISIBIICC value 111 thC picSCBI
mubodunents). The force signal output by thc pressure
scfisol iliay bc;I ilioi'ion1nic fiiilctioil of Bi'ca Bnd/of plcssillc
applied to the pressure sensnr. Iiurther, a ntapputg between
a force applied to the pressure sensor (e g, as determined
base upon the pressure sensor output) and a desired opera-
tion (e g.. osciliation) speed (e.g „an operating frequency) of
an attiwhed clciming tool such as a toothbnish (c, in
brush-strokes-per-nnnutc (BSM)) may be provuled and
stored in a meniory of the system.

I'he mapping may be setireset by a user using any suitable
method such as a trainin pmcess performed in accordance
with embodimems of the present system For example,
duun the training process, a user mny hold the handgrip of
an OHD loosely aml then gradually Incrcasc the force they
apply to thc on the hand~tp until they exert a linn, ye1
comfoitable, squeeze upon the handgrip The pressure sen-
sors mi the handgrip will sense this force and form corre-
sponding sensor infonuation. 'I hen, these sensor values inay
be converted to units of force (e ., in Nev tons (N)) which
are mapped to BSM. These mapped values may then be
stored in a memory of thc system for later use in accordance
with a user's sctungs. Thc mapped values of BSM may be
related to thc values output by thc pressure sensors directly
(e g., contiinious, on a one-tn-one or linear basis) or dis-
cretely (e g., on a discrete basis) as will be discussed below
In yet other embodiments, the signals output by the pressure
sensor(s) are mapped to the BSM as discussed above with-
out converting to units of force. For cxamplc, FIG. 9A shows
a graph 900A winch illusuates a direct or continuous (e.g..
an on-to-one) relationslnp bctwcmi the fiircc applmd to thc
pressure sensor(s) and 13SM values in accordance ivith
embndiments of the present system; and lqti 913 shows a
gmph 900B which illustrates a discrete relationship between
force applied to the pressure sensor(s) and BSM values in
accordance with embodiments ol'hc prcscnt system. Thus,
as shown ut FIG. 9 k. thc BSM nuiy bc mapped directly to
d folcc applied to lite pleasure scnsols ol fln: halidgilp ivn a
one-to-one basis 'linis. the IISM may be directly propor-
tional to the force applied to the handgrip In some embodi-
ments. the one-to-one mapping wdl not be applied until the
sensed force exceeds a first threshold BSM. 1.

In yct other embodiments. as shown in FICI 9B, thc BSM
may bc mapped discrctcly to ihc FSM. Accorihngly, thc
coiltlollci BIBv Billust Ihc BSM at discrete i111clvals in
accordance ivith a ran e of pressures (e g.. "loose," "nor-
mal,'* and "finn") exerted by the user on handgrip as
detected by the pressure sensors. For example. in some
embodiments sensor infomtation (SI) related to a force
applied by a user may bc obtained I'rom a TS sensor nmy be
compared with a plurality of tlucshold values (c.g., Tlucsh,,
Thresh2, Tlucshi, dnd Thresh 4. If It is detcnnuied thai.
1'hresh I & 8 I&'I'hresh2. the controller may select a first 138M
value (e g., IISMI). However. if it is deterniined that
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Tlucsh2&=SI&Thrcsh3, the controller may scicxt a second
l3SM value (e, l3SM2) Similarly, if it is determined that
'I'hreshg& SI&'I'hresh4, the controller &nay select a third
l3SM value (e.g.. I3SMS) l&urther. if it is determined that
Tluesh4&=SI&TI&resh5, the controller may select a fourth
BSM value (e.g.. BSM4) The mappings moy be stored in a
memory of the system &n any suitable fom& such as u& a
funcnon table (e.g., Table I), if demred.

I&n&ring operation of the OI II&, the controller may perforn&
operational acts such as determining fi&rce applied to a &U

handgrip of the OI ID by a user. and determining a value fi&r

the BSM based upon the determined force. The values for
the BSM n&oy be obtained from a memory of the system
(c.g.. using thc look-up table). Then, thc con&roller may
con&rol &hc ac&uator &n accordm&cc with &he de&cnmncd value
fi&r the l3SM 'I'he actuator may then drive the brushhead at
(or shorn) the detern&med value fi&r the l3SM

In accordance with other embodiments of the present
system. there is pmvided on OHD such as an interdental
cleaning device opemting in accordance with embodiments Io
ol'thc prcscnt sys&cm. One such intcrdcn(al cieiuung dev&cc
is known as a such as a Phflipsru A&rFlossru u&tcrdm&tal
cleanin device (II&('D) which outputs a liquid and&or gas iet
when desired and n&ay be contmfled to operate in accor-
dance ivith embod&n&eats of the present system I'he liquid
jet n&oy include water and/or one or more cleaning flu&ds

such as n&outhwash, a fluonde wash. an abrasive, etc.
11&c hqu&d iet may bc acuvaied m accordance with

mnbodimcnts of thc prcsm&t system based upon a force
applied to a force-sensitive (I&)) pressure sensor (here&nafter &o

pressure sensor) such as shown on the embodiments of
l&l(IS. 1-2 Accordingly. a pressure sensor may be integrated
into the hand yip of the A&rfloss-type device (e g.. Bn IDCD)
and may sense o force applied thereto by a user and provide
indicdiion of Ihm force (c g., as a resis&ivevalue or o&hcr &i

sensor value) to a controller. The controller may &hen

detcrmu&e a force apphcd to thc prcssure sensor of &hc hand
rip, a hand grip pattern. and/or a force application pattern

over time 'then, the controller may determine a proper
function (e.g.„selected from a plurality of hinctions) to do

apply in accordance with the determined opplied force. grip
paucn&. i&nd/or p&'cssUri: pB&&i:In over nn&c n& Bcco&dance w»h
sv's&cn& Bail/i&r user si:uu&gs Usu&g. for exon&plix &I &able

lookup. Then. thc controller may active&e thc one or morc
ac&natura in accordance with the determined function

Accordin ly, the one or more actuators may pump a
selected liquid and/or a gas &n accordance with the deter-
mined function to o tool of the ID( 'D such as a cleaning head
winch mdy then ou&pu» lm liquid m&d/or gas from one or
morc openings of thc clcamug head. Tlms, tim flu&d and/or o

gds may be output by thc clean&n head in accordance w&th

functions based upon detern&ined pressure. grip pattern,
and&or pressure pattern over time 'I'his may be similar to the
en&bodiment ofFICiS. I and 2 and the sensor output from the
pressure sensors may be read by the controller. The control- 1.

ler may &hen comparea value of thc sensor mfi&rmat&on from
Ihe pressure semors &o a prcssure &lucshold value and, if i&

is dc&cm&incd &hat the value of thc sm&sor u&format&on &s

greater than the threshold value (e g.. indicating a squeeze
action of the user). the controller may contml an actuatnr of io
the IDCD to supply o liquid under pressure to the cleaning
head.

Ahematii cly, thc s&ze of thc openu& s u& the cieiuung head
may bc altered &o chnngc the speed ol thc hqu&d Bn&Vor gas
ouipu&, with a smullcr opc&ung leading &o a fas&cr ou&pu& si
(assuming similar pressure fn&m the pump). An actuatoro&'&otor

may be pmvided to open and close the openings in the

cleaning heads, sclccuiely or together, such as by move a
cover over the openings in the cleaning head to open and
close the openings tlms chanyng the speed of the liquid
and/or gas output Accordingly. the liquid and/or oas may be
output by the cleaning head as one or more hqu&d/ as jets
including micro-droplets of ivater. However, if it is deter-
nuncd that thc value of thc sensor &nformat&ou &s less than or
equal &o the threshold value. Uo ac&ion mny bc taken by &he

cm&troller, if desired
I&l(i 10 shows a front perspective view of a portion of

ID(.'I) system 1000 (hereinafter system IUOO for the sake of
clanty) ivith a touch-sensitive body 1002 in accordance with
embodiments of the present system. The IDCD system 1000
may be sinular to the toothbrush sys&mn 100 shown in FIG.
1 and may include a iool 1008 for clcarung coupled to thc
body 1002 'I'he touch-sensitive body IUU2 may have first
and second ends IOZO and 1022, respect&vely, a handyip
IUI8 situated between the first and second ends 1020 and
102Z, respectively, and one or more touch-sensit&ve sensors
situated on the handyip. The touch-sensitive (TS) sensors
tu»&'&chulc dnv su»dbli: &UUch-sct&s&nvc si:nsu&g Br&dug&:-

ment s&mh as touch-acus&nvc nngs 1004-1 tluough 1004/N
(generally 1004-z) anthor a circular 'I'S sensor 1006 The
touch-sensitive sensors n&ay be similar to the opemtion of
the Ixg sensors 104-z and 106, descnbed in connection ivith
FILI. I„and may transmit information related to a force
exerted thereupon to a controller of the system, such as a
controller 1007. v'luch may bc a processor, such as
nni:ro-p&occsso»&p.

With regard to the tool 1008, this tool n&ay include a
cleaning head 1014. such as an A&rl&loss'u-type cleaning,
head, a liquid/water nozzle. or the like, configured to emit a
liquid and/or gas as a jet (e.g.. o water and/or air)et) with o

given force from at least one opening 1009 of the cleonin
hc&ul 1014. Thc opening 1009 may bc flow coupled (c.g., v&d

a condu&t 1012) &o onc or more actuutors such as onc or more
pumps s&tuatcd in Ihc body and wh&ch mny prcssunze &he

liquid(s) and/or gas under the control of the controller 1007
The pumps may include any suitable pump such as a rotary,
reciprocal, piezo, pumps or the like. The one or more pumps
may receive the liquid fro&n any suitable source such as a
hose or a rose&x o&r (Rcs) 1091 flow coupled thereto In some
mubodunents thc clca&ung head 1014 mny u&cludc one or
morc brushes. One or morc of the brushes may bc cxtcndod
or retracted under the control of the controller and in
accordance ivith pressure exerted upon the handy ip 1018 as
sensed by pressure sensors (1004oi and/or 1006). In some
embodiments. the tool may include o brush head. if desired.
Further, an ac&uator for dnvu&g Ihc tool may Ihen bc pro-
v&dcd so that &hc tool may bc drivm& a& a dcs&rcd d&rect&on(s)
and/or a& a dcsircd Ibcqum&cy (e.g., u& brush-strokes per
nunute (I)PM))

I&l(i I I shows a fmnt perspective v&ew of a portion of an
IDCD system 1100 with o touch-sensitive (TS) bndy 1102 in
accordance with yet other embodiments of the present
system. Thc IDCD sys&em 1100 &s snn&lar to thc IDCD
system 1000 and includes a body 1102. a touch-sans&uvc
nng 1104, and a tool 1108. wh&ch are sim&lar to thc body
I UU2, the touch-sensitive rino 1004 (or I UU4-.i), and the tool
I UU8, respectively, of the II)('D system I IN)0 I iowever, the
touch-sensitive ring 1104 extends along a major length of a
handle portion 1118 of the body 1102. Accordmgly. the
touch-scnsi&ive nng 1104 may extm&d along a motor lengd&
of &hc longi&udinal dx&s (LA) of the body 1102

A method of opcrauon ol'an OHD w&ll now bc discuss&&)
with reference to FIO 12 ivh&ch is a flow diagram that
illustmtes a process 1200 performed by a systen& in accor-
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d;mce w &Ih embod&mcn&s of Ihc prcscn& systmn. The process
1200 may be perforn&ed using one or more controllers,
pmcessors or computers communicating over a network and
may obtain information fn&m. such as the controller 107
shown in FICi. I„ for example, and/or store information to
one or more memories which may be local and/or remote
from each other and coupled to thc processor, or controller
107 for example Thc process 1200 can include onc ofmore
of the ti&llowin acts. I urther. one or n&ore ot these acts may
be combined and/or separated into sub-acts, if des&red. &c

l&urther, one or more of these acts may be skipped depending
upon settings. In opemst&on. the process may start during act
1201 and then proceed to act 1203.

During ac& 1203, thc process nmy ob(au& sensor u&fom&a-

uon from at least onc I'orce-scnsu&g (FS) sensor of a
handgrip portion of a Ix&dy portion. 'I'he sensor inforn&ation
may include analog and/or digital infi&nnation related to at
least one value of a fi&rce applied to the at least one I IS sensor
by, for exan&pie. a user. For example, in some embodiments,
the FS infom&ation may include infom&ation reLS&ed to an &0

arcs or zone at wluch thc force is applied. In some mnbud&-
ments. thc FS sensor &s a FS res&suve sensor wluch may
output resistance (value(s)) as the sensor inti&nnation The
resistance n&ay correspond with a fi&rce applied to the l&S

sensor I lowever, in yet other embodiments, it is emisioned
that the FS sensor is a FS capacitive sensor which may
output capacitance (value(s)) as the sensor information The
capaci&ance may correspond w&&h a lorcc apphed to thc FS
sm&sor. After complct&ng act 1203, Ihe process may contu&uc
to ac& 12U5 &0

I)uring act 1205. the pn&cess. e g, pn&cessor nr controller
107. may determine and/or select a function to apply in
accoriLsnce with the sensor inii&rmation. Accordingly. the
process may match the sensor inii&rmation with hinction
sclccuon infonnanon stored in a memory ol Ihe system such &I

as may be stored u& a I'unc&ion-schntion table. In some
cmbodimcnts. thc luncl&on selccl&on mfi&muu&on may
include inforn&ation related to one or more thresholds and/or
patterns ivith which to con&pare the sensor inti&rmation to
and, may include corresponding functions to apply (e.g.. to so
actuators, sivitches, etc.) based upon the results of the
companson(s). Once the processor dc&ermines a I'unction to
spplv, corrcsponihng BcSUI&tots Brc cont&olli:I! Bci:0&ihn I)',

c.g., to control brush stroke, a lira& acuiator is controlled. to
control fiuid flow, a second actuator (eg., a piuup) &s

controlled; and to control bn&sh extension, a third actuator
(e.g.. an EAP actuator) &s controlled. Afier completin act
1205, the process may continue to act 1207.

During act 1207, thc process, c.g., processor or controller
107. nuiy apply the detcnn&ned/selcc&ed lime&iona. Accord- 0

ingly, thc processor may contml or ofi&erw&se drive onc or
n&ore (selec&ed) actuators in accordance with the selected
function(s) After completing act 1207. the processor may
repeat act 1203 so as to cnntinually control the OHD in
accordance with input of a user or may end. if desired. &s

Further and/or d&lli:ren& opcrauonal ac&s may bc pcr-
fornuxl by the processor or controller 10'7 in controlling
opcranon of the toothbrush system 800 shova& u& FIG 8A,
8B having Ihe two groups of bristles 850, 852 in particular,
during act 1207, the controller 107 controls a first actuator io
in accorihsnce with the selected function, where the Iirst
actuator is the same actuatnr (109) described in connection
with FIGS. I, 8A, 8B. In addition, durmg act 1210, the
controller 107 obta&ns I'urthcr sensor infonuation gm&eratcd

by Ihc touch-seminvc sensor, Ihc I'uriher sensor mfi&nnation ss
corresponding to a force applied by a user to a surface of the
touch sensi&ive sensor at a second time Next. during act

1212, thc controller 107 detennincs whcthcr the sinond
sensor information is greater than or equal to a threshold
value; and then during act 12(4. the controller 107 activates
a second actuator 862 Io extend one of the first and second
bnishes 850, 85Z reLstive to the other of the hrst and second
bnishes 850. 85Z when it is determined by the detem&inin
act that Ihc sinond sensor u&lbnnanon &s greater Ihan or
cqilsl to thc Ih&i:shokl VBI&&c.

l&I(i 13 shows a ponion of a system 1300 in accordance
with embodiments of the present systen& l&or exan&pie, a
portim& of the present sys&em 1300 may include a processor
1310 (e... a controller) opemstiona)ly coupled to a memory
1320, a user interface (Ul) 1330„and a user Input portion
1370. Thc memory 1320 nu&y be m&y type ol'evice for
stonng applies&ion data as well as other data rcla&cd to thc
described operation. 'I'he application data and other data are
rece&ved by the processor 1310 for configuring (e g., pro-
gramming) the processor 131 U Io perfi&rn& operation acts in
accordance ivith the present system. The processor 1310 so
configured becomes a special purpose machine particularly
su&&ed for perli&rmu&g in accordanci: w&th cmboduuen&s of
the present system.

I'he opemstion acts may include configuring the system
1300 by, for example, configurin the processor 1310 to
obtain mformation from user inputs such as fron& the user
input portion 1370 and/or the n&emory 1320 and processing
th&s information in accoriLsnce with embodiments of the
prcsen& sys&em &0 de&cnnine lunction to apply a&BI/or actua-
tor(s) which should be conuollcd &0 accordance w&th a
corresponding function in accordance with embodiments of
the present system 'I'he user input por&ion 1370 may include
force-sensitive (touch-sensitive) sensors, a keyboard, a
mouse. a trackball and/or other device, including touch-
sensitive dispiays. &vhich may be stand alone or be a part of
a sys&cm. such as part of;m OHD, a personal compu&cr, s
notebook computer, s nc&book. a tablet, a smart phone, a
personal digital ass&stan& (PDA), a mob&lc phone, and/or
other device for con&nnmicating w&th the processor 1310 via
any operable link The user input portion 1370 may be
operable for interacting with the processor 1310 including
enabling interaction within a I/I as descnbed herem. ( 'Iearly
thc processor 1310, Ihc memory 1320, the UI 1330 an&For
user input port&on 1370 may sll or partly bc a port&on of s
conlpUtc& sy'alen& 0& olhcr ih:i&ci: si&ch Bs a chen& an&go&

server as described herein.
'I'he processor 13 I U may render the information on the UI

1330 such as on a display of the system (e.g. raphics
capable display. EP&t emitting rhodes (LEDs). a liquid
crystal d&splay (LCD). e&c.

Thc mc&hods ol'he prcsen& system are part&cularly sub cxI

to bc carried out by processor progranuned by a compuier
sofnvare program, such prouram containing modules corre-
spondmg to one or n&ore of Ihe individual steps or acts
described and/or envisioned by the present system.

The processor 1310 is openable for pmviding control
signals anil or perfi&rmu&g operalions u& rcsponsc lo input
signals from thc user inpu& portion 1370 as well as in
rcsponsc Io i&ther ih:v&ccs l&f II nc&work Bail cxccUnng
instmctions stored in the memory 1320 I'or example, the
pmcessors 1310 may obtain feedback informatiicn from the
feedback sensors and may process tlus informatinn to deter-
m&ne force applied to a cleaning tool„ if desired. The
processor 1310 may u&cludc one or morc of a m&croproccs-
sor. Iul Bpphcst&on-spec&fic or gi:nixtd-Usc alii:g&sled
circu&t(s), a log&c de&&cc, ctc. Further, thc processor 1310
may be a dedicated processor for performing in accordance
with the present system or n&ay be a genems)-purpose pro-
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cessor whcrc&n only one of many functions opera&ca for
performing in accordance v ith the present system. The
processor 1310 may operate utilizing a progrmn portion,
multiple pro ran& segnlentc. or may be a hardware dev&ce

ulihzu&g a ded&cuted or mull&-purpose uilcgratcd c&rcuit

Accordingly, for an optimal cleaning experience. embodi-
ments of the present system may enable users to control
various functions of an oral healthcare device such an
electronic toothbnish and/or tiosser. For example, embodi-

I i 1

ments of Ihc prcscut system may prov&dc for a user lo control
the speed of an electronic toothbrush and/or B jet of water
clccled from m& mitonuit&c flosscr (c.g., m& A&rflossc -type
device) What is optinlal for a user may depend on varimis
factors such as u dcs&rixl cflicacy, personal preferences,
amount of dirt. type of dirt, sensitivity. pain threshold,
spacing between the teeth, etc. Accordingly. B user mny map
functions to hand grip force. patterns, etc.

Accordingly embodunents of the present system provide
sv'steals. ilpparaIUS, Bnd nlclhods which UIB)'lh&w users 10 &0

easily control operating pancmeterc of an oml heaithcare
device. For cxmnplc, raflnr than havu&g lo press bullo&w on
a console of the toothbrush to select the operational nlode,
the user nlay easily exercise control to select various func-
tions of an electron&c toothbmsh or flosser operatiag in
accordance with embodiments of the precent system by, for
example, adjusting pressure (e.g.. by cqueezing harder or
softer on the handgnp) ou a prcssure-se&wilive handgrip of
the clcctronic toothbrush or flosscr. Thc prcssure-scnsitivc
hand rip may be squeezed during use to select functions &0

such as a shot of air or application of stitfer bristles to
remove some stubborn debris etc which may be desirable at
difl'erent times during a cleaning operation. By provid&ng a
touch-sensitive hand grip, a user doec not have to male
1&sual contact w&th thc console of thc loolhbn&sh or tlosscr lc
to scc where lo press lo select a funcuon. Further. a handgnp
01 lhc ciccllonic k&olhb&Ush ol Ilosscr nls)'rsvc a snloolh
surface v ithout phys&cal buttons, which makes the elec-
tronic toothbn&sh or flosser easier to clean and nlore
hygienic. so

While the present invention has been shown and
dcscnbcd with rcfcrcnce to panicular exemplary cmbod&-
ments. il will be understood by those skilled m the art that
prcscnl invcnnon &s uol lun&lcd Ihcrclo, bul flwl venous
changes in form and details, including, the combination of B

various features and enlbodiments. may be made therein
without departing from the sp&rit and scope of lhe invention.
For example„ instead of a toothbrush or an oral cleaning
device. Ihc presm&1 system n equally spphcable lo ilcnw
used by dentists such as dulls m&d/or optnal camera or c

1 &cw &ng apparatus Ihr duignostics etc. Further vanalions of
the present system would readily occur to a person of
ordinary skill in the art and are encompassed by the follow-
ing cLsims.

Finally, the above-discussion is intended to be merely 11

illustrative of Ihc present system and should nol bc con-
strued as linuting Ihc appended clsuns lo any part&euler
mubodimcnt or group of cmbodnucnls. Thus, wlulc thc
present systenl has been described with reference to exenl-
plary enlbodinlents. it should also be appreciated that ic
nunlerous modifications and alternative embodiments may
be devised by those having ordinary skill in the Brt without
departmg from thc broader and &ntcndcd sp&ril and scope of
thc prcscnl system as scl forth in thc clanus lhal fi&liow In
addition, the scnuou head&ngs uicludcxt herein are intcndcd sc
to facilitate a rev&ew but are not intended to limit the scope
of lhe present system Accordingly, the specification and

drawings arc lo bc rcgsrdcd u& an &llustrauvc ma&u&cr and arc
not intended to limit the scope of the appended claims

'I'he section headings included herem ale mtended to
facilitate a review but are nol intended to limit the scope of
the present system. Accordingly. the specitication and draw-
in s are to be regarded in an illustmct&ve manner and are not
iulcndcd to linut Ihc scope 01'he uppcndixl cleans.

In intcrprcl&ng Ihe appcndcxt clauns, &t should bc under-
stuod fllat"

a) the word "comprising," does not exclude the presence
of other elements or acts than those hsted in a g&ven claim;

b) the word "a" or 'an" preceding an element doec not
exclude the presence of a plurality of such elements:

c) lull'ctlrcncc signs ul lhc ciauns do nol haul lieu
scope;

d) several "means" may be represented by the same item
or hardv cre or softv;are implemented stn&cture or function;

e) any of the disclosed elements may be con&prised of
hardv are portions (e, includin d&acrete and in&et&rated

electronic circuitry). Software portions (e, computer pro-
granuuing), and m&y combination thcrcof,

f) l&ardwarc portions msy be comprised of onc or both of
analog and digital portions:

g) any of the disclosed devices or portions thereof may be
cmnbmed together or separated into further ponions unless
specifically stated otherwise:

h) no specific sequence of acts or steps &s intended to be
rcqu&rcd iullcss spccitically u&dmatcd, and

&) thc tenn "plural&ly ot" m& clement includes lwo or morc
of the claimed element. and does not imply any particular
osage of number of elements; that is, a plurality of elements
may be as felv as two elements, and may include an
inuneasurable number of elements.

Thc invention cia&mcd &s:

I An oral cavitv BppiualUS. ciunpnsulg.
a body port&on hnving Iirsl and second ends and a grip

port&0&'I;

an oral tool coupled to the first end of the body portion;
a touch-sensitive (TS) sensor that includes a plurality of

pressure zones which is located on the body portion and
outputs B scnsol viduc Iniilcin&vc 01 prcssUIC zones 10

which a force is spphcd thereto by a user, imd
a controller contigured to ident&1'y thc user u& response lo

recognizing a pressure pattern in the sensor value via a
grip analysis, the controller further be&ng configured to
use a corresponding function map of d&fi'erent cleanin
functions for (i) a first identified user and (ii) a second
ulcntiliixl user when subsixtucntly companng thc sen-
sor value w&lh al less& onc tlucshold value. and lo
actuate thc oral loci basest upon Ihc resulm oi'i) Ihc
comparison and (ii) the corresponding function map tbr
the first or second identified user

2 The orai cavity apparatus of claim 1. wherein the oral
tool comprises at least one of a toothbnish, a v ater-based
inter-dental clcanu&g device, and a dnll.

3 Thc oral cavity apparatus of claim 2, whcrcul lhc TS
sensor conlpnscs B f &Ice-scnslllvc &ca&slot whn:h on&porn
value of resistance

4 'I'he oncl cavity apparatus of clainl 3, wherein the TS
sensor comprises a plurality of polymer layers which are
Lcmu&ated upon each other and which substantially encircle
the body port&on.

5 The ural cav&ly apparatus 01'luun 1. whcrcin Ihc
conlrollcl H fhrthcl conflgUrcd lo dclcnnun: a IrixlUcncv 10

reciprocally drive the oral tool in accordance with results of
the comparison
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6. Thc oral cavity apparatus ol clmm 1, whereul Io actuate

the oral tool. the controller controls an actuator which Is
coupled to the oral tool to provide an electnlmotive force to
the oral tool

7. The omsl cavity apparatus ofclaim 1, wherein the sensor
value is a resistive value v hich is proportional to the force
apphcd Io the TS sensor

8. Thc oral cavity npparalus ol'clmm 1, filrther comprising
an acnmtor coupled to the oral tool. wherein the actuator
comprises at least one of a mtary motor. a linear nlotor. and la
a pulrlp.

9. The oral cavity apparatus of claim 8. wherein the
actuator comprises the pump. the apparatus further compns-
ing d fiuid reservoir coupled to thc pump.

10. The oral cavity apparatus of claim 1, whereat thc I

controller is further configured to determine a frequency to
drive the oml tool in accordance ivith the sensor value based
upon one nf a one-to-one basis and a discrete basis

11. Th method of actuating an oral cavity appamtus having
a body portion and an oral tool extendillg fbom the body lo
portion, the oral tool coupled to an actuator, thc body pomon
having a grip poruon situated bclwiun opposed ends of the
body portion, the method perfilrmed by at least one control-
ler of the oral cavity apparatus and comprising steps of:

obtaining sensor infornlatlon generated by a touch-sensi-
tive (TS) sensor tint mcludes a plurality of pressure
zones situated at the grip portion of the body portion,
thc sensor ullorulauon coITcspondulg io prcssiu c zones
to winch a force ls applmd thereto by a user Io a surlhcc
of the 'I S sensor: so

selecting a cleanmg function fnlm a plurality of functions
based upon the sensor information. wherein selecting
conlprises first identifying the user in response to
recognizing a pressure pattern in the sensor infomtation
i is a grip analysis, and then usulg a corresponding Is
fhncnon nlap of dlfibrcnl clcanulg fiulcfions lol (I) II

lirsl identllicd user and (ii) a second identified user
when subsequently comparing the sensor infnrnlation
with at least one threshold value: and

contmlling the actuator in accordance with the selected do

cleaning function based upon results of (i) the com-
pBrlson Bnd (u) Ihc coiTcspondhlg flulcfion nlap of thc
lirst or second Idcnuficsf user.

1 2. Thc method of clmm 11, further compnsing a step of
forming. by the TS sensor, the sensor informatinn to com-
pnac an impcdancc value correspondulg to Ihe lorcc apphcsf
by the user to the surface of the 'I S sensor

lfh Thc method of claun 11, whcrcln thc slap of sclectulg
a second froin a plnrality of functions conlprises a step of
detennuling a frequency at which to drive the actuator in
accordance with the sensor information on one of a one-to-
one and a discrete basis.

14. Thc method ol'clmm 11, 1'urthcr compnsing a step of
controlhn a second actuator to control an extension of
bnsllcs from Ihc oral tool in accordance with the sclcclcsi
function

1 5. A non-transitory computer readable medium compris-
ing computer instructions which, when executed by a pro-
cessor. configure the processor to control opemstion of an
oral cavity apparatus bavin a bndy portion and an oral tool
extending from the body portion„ the oral tool coupled to an
actualor. Ihc body portion havulg a gnp portion stlualcsi
between opposed ends of the body portion, wherein the
processor controls the operation by performing acts of:

obtaining sensnr information generated by a touch-sensi-
tive (TS) sensor Illal includes a plurahty of pressure
zones situated at the grip portion of the body portion,
thc sensor ufihrmation corresponding lo prcssure zones
to which a force is applied thereto by a user to a surface
of the TS sensor:

selecting a cleaning, fiulction fnlm a plurality of hinctions
based upon the sensor information, v herein selectin
conlprlscs firsl Idcntlfvhlg lhc User ul Icsponsc lo
reco nizing a pressure pattern in the sensor infomlation
vul d grip Bnalvsls, Bnd then Ushlg B coITcspondulg
function map of dill'erent cleaning functions filr (i) a
first identified user and (ii) a second identified user
when subsequently conlparing the sensor information
with al least one ducahold value, and

connollhlg thc dcIUBIUI ul dccordancc with Ihc sclcclcs!
cleaning funcuon based upon results ol'I) thc com-
parison and (ii) the corresponding function map of the
first nr second identified user

t t t t
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