-1- PULSOVETER WORN ON WRI ST AND ASSOCI ATED CONTROL
METHOD The present invention concerns a pul soneter
that can be worn on the wist and a control nethod
for the sane. 5 The invention concerns nore
specifically, a pulsoneter worn on the wi st
conprising a case that contains an el ectronic optica
device for nmeasuring the pulse pf the person wearing
the pul sonmeter and an electronic circuit for
processing the nmeasurenents in order to calculate the
pul se, a tightening wistband which hol ds the back

cover of the case ressed aa| nst the vvrlst wher ei
t he elBALSAMET | D) ASS TED ¢
at | east one Ilght source and several Ilght receivers,

V\,hl ch are arranged |n the back cover of the case and
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2@63d) @i r@Sor thesamki s docunent, the electronic
optical neasuring device conprises an emtting diode,
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dy enments are somstl nes
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| east two light 25 sources and at |east two |ight _
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Itis an object of the invention fo overcome these drawbacks by proposing a simple

and economical solution.

Thus, the invention proposes a pulsometer of the type previously described,
characterized in that the electronic optical measuring device comprises at least two light

25 sources and at least two light receivers, in that the light sources and the receivers are
arranged in the form of a matrix including two lines, each oriented along an orthogonal
direction to the direction of the wrist, and at least two columns, oriented parallel to the
direction of the wrist, in that each line of the matrix alternately contains one light source

and one receiver, and each column of the matrix contains one light source and one

30 receiver.
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-2- Oning to the arrangenent according to the

i nvention, an increase in the neasurenent reliability
has been observed despite the fact that the receivers
are not distributed symretrically around each |ight
source. In particular, shifting the |ight source and
recei ver colums al ong an orthogonal direction to the
direction of the wist covers &5 large variety of

di fferent physiological characteristics anbng wearers,
whi ch conpensates for vascul arization differences.
The arrangement according to the invention also allows
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by a di od
wRferarenits |ight within the infrared range, and each
receiver is formed by a photodi ode. . This e,§t|ca

measur PYitjin 56 Scaps BF fherRsesant inyeaton, #yas; unexpedieniy ppserved that the
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the reliability of the signals produced by the recsivers. On the contrary, this arrangement
allows at least one reliable reception signal to be obtained in most cases, whatever the
morphology of the wearer and his vascularization characteristics.

Preferably, each light source is formed by a diode which emits light within the
infrared range, and each receiver is formed by a photodiode. This optical measuring
system offers the best results as regards measurement reliability and quality, while being

30 economical and simple to implement.



30 economi cal and sinple to inplenment. -3- According
to an advant ageous enbodi nent, the electronic circuit

i ncludes a pulse calculation unit, which calculates a
pul se val ue respectively corresponding to each
reception signal produced by a receiver and to a
virtual signal obtained by a virtual signa

cal cul ation unit, which correspgnds to addition of the
reception S|gnals produced by each 5 of the receivers.
A selection unit determ nes an optinum pul se val ue
fromanong the pul se values obtained by the pul se
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a neasurenent relirability index
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According to cother features of this method:

-the pulse calculating step is followed by a measurement reliability index
calculating step during which a comparison is made between the pulse values obtained in
the pulse calculating step,

30 - the measurement reliability index calculating step is followed by a step of
detecting the positioning state of the case during which, as a function of the reliability



the pul se calculating step, 30 - the neasurenent
reliability index calculating step is followed by a
step of detecting the positioning state of the case
during which, as a function of the reliability -4-

i ndex value, it is determ ned whether the pul soneter
is being worn or if the case is poorly positioned on
the wist. Qther features and agvantages of the
present invention will appear nore clearly upon
reading the follow ng detail ed description, nmade with
reference to the annexed 5 draw ngs given by way of
NHYekivaiuk] R XSS idhdrthe'\pulSéheter Eib@IHgavokn 0B if the &dde is poorly
view that schematically shows the pul someter according
t @ofiR@Ned MBAMIS worn on a wearer's wist; - Figure 2

is a bottomview that schematjcally shows the hack

cover hetrﬁ]%at”'f@ﬁl @Qrﬂ"@?ta%& 8# @’F’ Fﬁ%ﬁﬁ'? wa"té%dw"ﬁ (pppear more clearly
elupeh rreading e ifallaingUdetsilstiedascriptivnn imatievwitte réfernesfto the annexed
10, - Figure 3 is crqgss-sectiop alang.the line 3-3
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and the.ljght .b ' g :

o ect 1 SFIdh R 38R A Scham g Mo Wb Efisfinelef ocoring to the
a inveotiorclwanntontehewarsfmwestt he pul soneter of Figure 1 and

the electronic circuit fitted thereto. 15 Figures 1
to 4 shbiguee pulssankatiom yewalhieb schemetioally shews dhe back cover of the

Wedlse 'e%r%ée%f_ re 12nb AW Bb&FonkbfieAuIse FfecBufehict dévice thereof;

attached to wist 12 via a tightening wistband or
10bracel efiglfe 3 B & hRodstddcivi RbnEeHETIinRt 3-3Nthat BRoVIE Refigthatically the

direction of_the forearm associated with wist 12 .
t RISQERIE8 o1 1947 oS ey il asye'ai%ﬁeavi 210 Souss eblhg electronic
14paeH hriiaBSrem@ntded®ef Oni ¢ optical device 18 for
nmeasuring the wearer's pulse and an electronic

Ci rcui t Fifurd 91is prlowehait tgpt shawdithe prisometer ob Figere 1 and the electronic
callrcbllgﬁée t ng di splay the wearer's pulse P by neans
of"& ! §| ‘ift&evi ce 22 such as a liquid crystal

di spl a e ni.c ' i ;
15i S arr?ﬁ%}g‘% ﬁﬁb?ﬁéﬁ agkp@%/nbeeﬁéjzh&%? %u%ggggu}fﬂp SPc{)naC fﬁﬁge‘%rls wrist 12.
oFutesimeters1Qleomprisgs sprase tkaftachedto waist d2pdma tiobtemingowristband or
back.cf@gr 24 of 25 case 14 pressed against wist 12,
SO as to optimse the operation of electronic optical

nMeasur ¢reHy follsWihg Yediption, the general direction of the forearm associated with
wrist 12 of the wearer will be designated by direction D1.

20 Case 14 contains an electronic optical device 18 for measuring the wearer’s pulse
and an electronic circuit 20 for processing measurements in order to calculate and display
the wearer's pulse P by means of a display device 22 such as a liquid crystal display.

The electronic optical measurement device 18 is arranged in the back cover 24 of
case 14, on the opposite side to display device 22. Wristband 16 holds back cover 24 of
25 case 14 pressed against wrist 12, so as to optimise the operation of electronic optical

measurement device 18.

In accordance with the teaching of the invention, electronic optical measurement
device 18 comprises at least two light sources E1, E2, E3 and at least two light receivers
R1, R2, R3, which are oriented towards the wearer's wrist 12 and which are arranged in




In accordance with the teaching of the invention,

el ectronic optical neasurenent device 18 conprises at
| east two |ight sources El, E2, E3 and at |east two
light receivers Rl, R2, R3, which are oriented
towards the wearer's wist 12 and which are arranged
in -5- the formof a matrix including two lines L1, L2
oriented along an orthogonal digection to direction
DL of wist 12, and at |least two colums Cl, C2, C3,
oriented parallel to the direction D1 of the wist:
Moreover, each line L1, L2 of the matrix alternately
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in the infrared range, and three receivers Rl, R2, R3,
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10I |qgﬁfﬂflt$@fdkgbbfecﬂ28d n the second line L2, a second
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Elline LE3 are thus substantially aligned with the second
receiver R2. 20 Preferably, the distance between each
| i ght doihediestlite LEXhe BBcanddighhsousd B2 isrthus substantially aligned with the
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According to the embodiment shown in the Figures, lines L1, L2 are rectilinear but
25 they could also be bent and describe two substantially parallel or secant arcs of a circle.

Figure 4 shows in more detail the electronic circuit 20 of pulsometer 10 according
to the invention.

According to the preferred embodiment, electronic circuit 20 comprises a first
calculation unit 26, which determines, from reception signals SR1, SR2, SR3 generated
30 by the three receivers R1, R2, R3 during each pulse measurement, an associated virtual



to the invention. According to the preferred

enbodi nent, electronic circuit 20 conprises a first

cal culation unit 26, which determ nes, fromreception
signals SR1, SR2, SR3 generated 30 by the three
receivers Rl, R2, R3 during each pul se nmeasurenent, an
associ ated virtual -6- reception signal SV. The
virtual reception signal SV is_preferably formed by an
addition of the three reception signals SR1, SR2,

SR3. Electronic circuit 20 conprises a second
calculation unit 28, which determ nes, fromreception
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by design, for exanple the pulse value P1, P2, P3, PV
posses SIAFHORIRCirgwh 2P ccompyises arsaledtion usit) 30 whiphageledis, from among

100 %Isﬁwmu\éé PyepL @3, ﬁ%b@é?ﬁéd’%&ﬁh@ dbohid\alcuRtiGiUSieLE %h%ﬁtlmum pulse
by sel ection unit is transmtted to dISp|

deaREE ST HB oRimu Ft‘-l'% YRl EP oeiasted on thg b%?é%ﬂte"a defined by

f rdesigh,her @;E&rh;ﬂbl HAPPUISE valaé P8, PL) POIME bofRESINE tRY smallest variance is
li nGed to val ue_PO coul d al so be cal cul at ed and

di°§ thggatﬁqeﬁh%ﬁﬂ\‘ PPhe quant ity of calories
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15erdbmdeﬁﬁtrIallowtbeMBardrmmerituit 20 conprises a third
20 calculation unit 32, which determ nes the val ue qf
a pul s©froeursar framnthe rapkimaii pulsey value 30, IGthef‘f P&Iﬁﬁnp@r%bnkw to pulse
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aglglﬂwlétgu gggglgqsf Bg,,;sz%gr%(/obtalneg byqﬁe segcgn%ré/alcuﬁati%n un% 28. The third
calculation unit 32 affects a reliability index value IF which is, for example, a function of
the signal frequency corresponding to the pulse values P1, P2, P3, PV, of the correlation

between these signals, of the amplitude of these signals, and the history of pulse values
25 P1,P2,P3,PV.

As regards the frequency, the signals must be comprised within a determined
spectral band.

When several signals are correlated, i.e. when several signals give the same data,
particularly having similar variances at the same moment, this indicates that this data is

30 reliable since the spatial diversity of receivers R1, R2, R3 means that they are affected




As regards the frequency, the signals nust be
conprised within a determ ned spectral band. Wen
several signals are correlated, i.e. when severa
signals give the sane data, particularly having
simlar variances at the sane nonent, this indicates
that this data is 30 reliable since the spatia

di versity of receivers Rl, R2, nmeans that they are
affected -7- differently when case 14 is poorly
positioned. The anplitude of these signals nust be
conprises within determined [imts, such that too
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reliab the a are bel ng

|r%cpﬂpwb§lgnalA93%1 f t$%fh apd theyairtual sigmal | $Y o idﬁfGéle"e the reliability
?Vhl gpthen the latter is representative of

[ nsu ficient neasurenent reliability, electronic

10Ci reui Wh@@cﬁé\ﬂalﬁinﬁﬁlt%ﬁﬂ%nﬁrﬂﬁ tKE lféﬁétﬂl ﬁhﬁex Pblhéﬂ: 13 display device
so _as not to display erroneous

Ad¢dpinigrEnihe |\@Par%;sa8at° fhenretiatiify 8? the pulsp ARuER ) th?tyar? Raieg displayed.
valsug fuhetiodl a?tHeOPéli@bmlyf ek _vatfmelganmbet awl lgenfis rapresentatlve of
pSI 0 case 0N Wil St, s sults

P SRsuingnL fbatureront ey ecrniiaroulb 2 i oisg fuisBeld '8 display of
omelsefPr, s6as nyrtbsiisplay eRdned®B. pulietvaluestfhe scope of the

present invention, after numerous experinents and
15tri al sAdi/antagmslgbma haditiorn af the heliabiityf index eluelf, electronic circuit 20

lal%éﬁ { gchgoq SDOE@OR E@fo? E%,%%fgp ﬂ/qigtr@twh%ht gsul@dﬁea ?égter quantity of

nd-thrée recerve
Rampidné light réaehingst leasi ope ofieseivérs R, R@r 8%i ng t he pul se
nmeasurenent reliability while covering a | arge nunber
of weaMéthin i shopeiefithe pregentinvpstien. @gercla.fmerous experiments and trials, it

C%%%@Neatthétstheyc%hf duriidnl Rokdify BPMHeSpreReEl re?rﬁ'%ﬂﬁnent with three
and conpl exi t)éz ['ectroni ¢ optical neasurin
b

201 gty RS & Eﬁ@"ﬂﬁh'@edé?ﬁwegj%ﬁdt RénRe [pFersgh 3@@8&wpm*36 for

behproling the &Ié@ﬁleﬁlﬁ.ﬁﬁémﬁ@l:dﬁﬂ@h&mmo&nr@QeDlhrge number of wearers with
tion

P d|S erent phys(‘?ologlcal characterlsti?:s yet li lsmltmg the space requirement and complexity of

electronic optical measuring device 18. Moreover, it is this configuration that gives the

best results for detecting problems of poor positioning of case 14 on wrist 12,

25 it will be noted that, in the preferred embodiment, the second receiver R2, which is
located at the centre of second line L2 and which is thus surrounded by three light
sources E1, E2, E3, receives light from these three light sources E1, E2, E3 whereas
each of the other two receivers R1, R3 essentially receive light from the two adjacent light
sources, respectively E1, E2 and E2, E3. In order to compensate for this unbalance in the

30 reception of light, the gain is decreased in the channel of the electronic analogue circuit



25 1t will be noted that, in the preferred enbodi nent,
the second receiver R2, which is located at the
centre of second line L2 and which is thus surrounded
by three |ight sources E1, E2, E3, receives |ight
fromthese three |ight sources El, E2, E3 whereas

each of the other two receivers Rl, R3 essentially
receive light fromthe two adjagent i ght sources,
respectively E1, E2 and E2, E3. In order to conpensate
for this unbalance in the 30 reception of light, the
gain is decreased in the channel of the electronic
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i nvent T8 riéthdd fop\Wohtfolliry tHe pursometer atborginged tieinvention will now be
rlSﬁS a measuring step, inplenented by the
¢1osHi ¢ optical neasuring device 18, during which

Sf"fgc't IR, Rl Srhsenci rispbu il bl i Ml By bie electonic optca
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I { t

A VbR T B oo o 12

r epadiof 8w lightlegar Ek ési hask spattatiedtand deteated by fe@ﬁlvgrsgwalR and R3. As a
105%ct|§1'$%f th%ﬂ%ht Y&b\aﬁl@d NBRA %@e‘?vefr Fodiebs b Fecdptibi §@néafSR1 SR2, SR3

wear er t ect |ng perlo ic variations in

| ngmh BREIUISS theserdiae peipes Rbthgaypasenr by @#tggtlﬁ’e&eﬂ?ﬂe variations in the

PrigRCrRkd, SMsotal By M wearBrsMasss.i ng step is disclosed
in parti cuI ar in HJS Patent No. 2003/ 0065269 to which

referengg gﬂﬂplbfbf sipuls®P madsaristestap s dl‘sdnos%al‘lﬁ pattitalar in US Patent

GM%@H@% %Bg ng;{/tggﬁgeéé gﬁ?qﬂggrﬁg tl%t%alé@ﬂfpﬁb\otsq d{aﬁg in particular in the
15i pvedrhtble Bf theles@iptise ofthisripsuhénty step is fol l owed by

a virtual signal SV cal culating step, inplenented by
the fi nrsacomtiandearithotheutaadhing?6f, the Linvemtjomithe pulse rR owlasuring step is

S 'f%l[1 eg%glé %ﬁglséé’naggygcallééuégfﬁg %‘g‘g{éh{"&g'ﬁ'gﬁtﬁﬁ %&%}% lfpﬁ[ﬂ calculation unit
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processed to ermne the correspond |ng8 pul se . val ues
P1P2, B3, Pampisynented by the second calculation unit 28, d
SR1, SR2, SR3 and virtual signal SV are processed to determine the corresponding pulse

values P1, P2, P3, PV,

uring which reception signals

The pulse calculating step is followed by a selection step, implemented by

25 selection unit 30, during which the optimum pulse value PO is selected from among the

pulse values P1, P2, P3, PV obtained during the pulse calculating step. It is this optimum
pulse value PO that is displayed.

Preferably, the pulse calculating step is followed by a step of calculating the
measurement reliability index IF, implemented by the third calculation unit 32, during
30 which the pulse values P1, P2, P3 corresponding to reception signals SR1, SR2, SR3 and




The pul se calculating step is followed by a selection
step, inplenented by 25 selection unit 30, during

whi ch the optimum pul se value PO is selected from
anong the pulse values P1, P2, P3, PV obtained during
the pulse calculating step. It is this optimum pul se
value PO that is displayed. Preferably, the pulse
calculating step is followed byga step of cal cul ating
the nmeasurenment reliability index IF, inplenented by
the third calculation unit 32, during 30 which the
pul se values P1, P2, P3 corresponding to reception
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Egﬁgﬂ |t g’ngE j:l’é%ﬁ’il S%Zc??rp I?grfu& a4 ygg;gtg%lest ?‘Lr@hgggand taking

| Iagdiﬁunemft\ta&lésbaer&edlrf&&ﬁ thdse EignaIEIBM BB P3,akVnguch as for example
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f lpesmllﬂe ty disfriguishuhe cdde wheke pgisernetetnd isqoothy pestioned on wrist 12 from
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orly positione

12 fro v:HP e%ﬁ?lz f\ﬁﬁ%ﬁabﬂw ﬁf& aceal%gla’urgg Q@B iD8biid%ed by a step of

Wor n, or €
Ade@ntuwg\emme e pperty mitlonecy oi wiietx14 o %@tateun adhighgpulsometer 10
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detected. -10- CLAIMS 1. Pul soneter (10) worn on the
wrist (12) including a case (14), which contains an
el ectronic optical device (18) for measuring the pul se
of the wearer of the pulsonmeter 5 (10) and an
electronic circuit (20) for processing the
nmeasurenents in order to calculate the pulse (P), a

ti ghtening wistband (16), mhiqB_hoIds t he back cover
(24) of the case (14) pressed against the wist (12),
wherein the el ectronic optical nmeasuring device (18)

i ncludes at | east one light source (El, E2, E3) and
several light receivers (Rl, R2, R3) which are
alGlAMMBd in the back cover (24) of the case (14) and
which are oriented towards 10 the wist (12),
characterized in that the electronic optical neasuring

devi ce 1( 18pulsBmbier ) dord &R fHe wrist d)iinmidirgoa tases(14 Fivhich contains

tE %gtel?%tr@%g?o@ﬁ%al Idg%gé éteﬁq?rﬁggi%\ﬁ% E‘g(;ﬁtgﬁgdgftﬂg Bvsleéf:eé :o\lfj ghre s‘puls.ometer
5( I{Qﬂll)) dﬂa,an‘:abmﬂjlrrﬁ: circunii@mdorn protdesinhahemudasarementsi in order to calculate
udi ng..t ines (. - a |
ot 4ot uitiand Bl R hoRlk LbER B84 the case 14)
Wpressed dpinstutiee awrist ¢ER3t whewainc theu etastrgr®d opti| n@isuring device (18)
a L] el [ j fie i st
e A bOE b L ERCES DI Bl ubsl 1,z o
alwthinhrese afrangsstin dhenlgack govard i) of therease (134]} ,angz.ghiogggre grignted towards

102 ﬁee\?fﬁét\(’f‘é (R1, R2, R3), and each colum (C1, C2, C3)
oft the rm?trix alternately contains a |light source

(El, ERZnaradtbrisddtin3ndtQRe biéBkoridpticBlme&king 4Bvide (18) includes at least

ik e (£ ELCES) o et TS PR 05 ) it
%&an&es (lﬁl,,Ezll,EEa) EI(% tr@nﬁoegiwb@? wtzhhms m%s) BRCETated (Rihe fbign of a matrix
In one, .l n . [0) mat r i | S . . . .

S tstdinn e Vsl ki 9CF oeented lprear ogsRelcigtin lpye drection
15sqpnyef {Hel wrist412j-3hdadtdeddawe cjohwest (01033, \GI) drigfited Riarallel to the

~ivethacB) BRts Waish 2 et 884 fife L1 16 B e etk Bneimately contains

chelight saurce (B, EQ, ESjandtareceivsrr(Rt, R2,rR3)ydod eattr gumn (C1, C2, C3) of

(C1 . ' i -
Sk B Gl D Sl 2, 47 B . e o

receivers (R1, R3), and the second line (L2) contains

one receiver (R2) surrounded by two |ight sources .
20(El, E¥). Bwolsometer (10) according to the preceding claim, characterized in that the

distance between each light source (E1, E2, E3) and the adjacent receiver (R1, R2, R3) in
one line (L1. L2) of the matrix is substantially equal to the distance between each light
source {E1, E2, E3) and the adjacent receiver (R1, R2, R3) in one column (C1, C2, C3) of

the matrix.

25
3. Pulsometer (10) according to claim 1 or 2, characterized in that the matrix
includes three columns (C1, C2, C3) and in that the first line (L1) contains one light source
(E2) surrounded by two receivers (R1, R3), and the second line (L.2) contains one receiver
(R2) surrounded by two light sources (E1, E3).

30



-11- 4. Pul sonmeter (10) according to any of the
precedi ng clainms, characterized in that each |ight
source (El, E2, E3) is fornmed by a diode which emts
light in the infrared range, and each receiver (R1,
R2, R3) is formed by a photodiode. 5 5. Pul soneter
(10) according to any of the preceding clains,
characterized in that the elegtronic circuit (20)

i ncl udes a pul se cal cul ating unit (28) which

cal cul ates a pul se value (P1, P2, P3) corresponding
respectively to each reception signal (SR1, SR2, SR3)

pr OdUCﬂd b#ul@oﬁm@@?'(ﬂﬁ racéé?@mg'?@’anﬁ%} tlf'éngreéeoﬁﬁd Slﬁfmso%haractenzed in
unit hgwhl ch determ nes an

( Bt epplb hi seHGeRd B &Y is tormed %( pldloquwhlp@)a\réu;gthghtd@ahe infrared
bYarigaeandl&adhlibSdive 2R, LF'{ZJ“RUFE; fofihed HyZBphotédioddy! sonet er

(10) according to any of aims 1 to 4, characterized
in that the electronic circuit (20) includes a unit
26)

Leul | |
Cor 1< pUSEEG (B arafiay I 5™ HeBrabtetims, carapiafigd intht the
( SRtiroB&2ircUBR2)) lpclodhm plulby calating5unitf(28)wehiche caltuwates a pulse value

LI B8 kondurtion, ©8beiid) Bt foopedith YBhANsR1, sR2, SRY)

corocusgd)rwlmgeoee@péBﬂa Rél R3p @néaa:heleetwpumlb(ﬁ@n@ﬁdl determines an
gﬂm Isesﬁ% PH‘UI‘E W@%Jl %IU F{1R|P2 B%% oF@ined by the

e vir ctl oh u
10(9959e\ﬁﬁﬁcbiﬁtlfeﬂalﬂ"éfr(ﬁﬁhes an opti mum pul se vaI ue (PO from
anong the pul se values (PV) obtained by the pul se
calculating unit (28). 20 7. Pul soneter (10) according

t o clagm 5P9|rsorﬁetes o)) @@b&amg’ Q@' ah of Baimst e 8] Aakdctitized in that the
udes .a uni for calc

C letbtind Ao eees i 128 T SRR A b signal (SV)
f coeédpondiag td be apditicreofaé mp(lcﬁ‘ﬂslglﬁ?s (SHB), SK2, 8R3Eproldyiced by each

1512 gfth;%urlsaqel\éegﬁéﬁg F?% fg}? agal.lg%e; o at[ngsl.gﬁ);zéf tﬁgl:alglﬁ:gtgg g pulse value
pl(l_étdm,r@ RM)agomespandinigurespegtie!yrin s achereeaptiont signadl (BRhgSR2, SR3)
\Q’ggo%ﬁfgcﬁ}y 3“6 Fgé%lc %P&{e C§2<(/ Eh) ?lazto t%lﬂ &%a?&S\bégm a selection unit
r §¥®prhicndetegmiogs éfsmtlmmulsesm.)e (a?@)afrdrm agwhg theopulsé walues (PV)
i | cul ati t duri
WS Binel e Bilee BN PR EH ) L0 Sulated from

20t he reception S|gnal (SRl SR2 SR3) produced by 30
each receiver (R1 during the neasuring, st

char acfer i PUgomptet HQG ag '?ﬂﬁoﬁ'mcsaq"@z charaptgrizaddn ti'(qbihe electronic
P%.mlm?()zm |§clf.|@éd HURE(I2Y for cEIBLIBd #MeBE@BmERY rebilihin8éx (IF) which is

a fun?ct:on o%n the pulse values (P1, P2, P3) obtained by the pulse calculating unit (28).

25 8.  Control method for a pulsometer (10) according to any of the preceding
claims, including a measurement step during which each light source (E1, E2, E3) emits a
light beam (FL) and each receiver (R1, R2, R3) produces a reception signal (SR1, SR2,
SR3) as a function of the light received, and a pulse calculating step during which a pulse
value (P1, P2, P3) is calculated from the reception signal (SR1, SR2, SR3) produced by

30 each receiver (R1, R2, R3) during the measuring step, characterized in that the pulse
calculating step (P1, P2, P3} is followed by a selection step during which an optimum



pul se value (PO is selected fromanong the pul se
values (P1, P2, P3) obtained in the pulse calculating
step. 9. Control nethod for a pul someter (10)
according to any of clainms 1 to 7, 5 including a
nmeasuri ng step during which each light source (E1, EZ2,
E3) emts a |ight beam (FL) and each receiver (R1,

R2, R3) produces a reception sijgnal (SRl, SR2, SR3) as
a function of the light received, and a pul se

cal culating step during which a pul se value (P1, P2,
P3) is calculated fromthe reception signal (SR1, SRz,

SB3lke VaREUPEN iDYelEREN frofaRbnthe(fMise VauesiPN, SO | P@Eobtalned in the
rl%step , Characterized in that a step

16”’55@ gngRe™ virtual signal (SV) corresponding to

an addition of the reception signals (SRl, SR2, SR3)
produced by each of the receivers (Rl, R2, R3) is

i nserte&d bEomestmédthed forespulsbmegtes t(¢@) asvdrdingetpahyef claims 1 to 7,

ST N1 S Sy (L Ry e o e
p(ﬁléeandaacnlrmwg (Bt ER2, RE)produced atrecepdion isiggal_: (&R1, SR2, SR3) as a
qnggéﬁe@qpéﬁ ’r% Ioé’rid é\}g%ggéi?@iﬂ'@gp &l gga&ﬁch a pulse value (P1,
oB’?auPﬁws |cﬁlculﬁ@dpmrg cthe apeantian jsianab (BR1, 382, 8RA) prduced by each
i BREr REORB Hp)t rﬁPa!h@ Pefdurifg &%om i d'lH that a step of

that the pulse calcu atlng Stféf ?
10 oraledpting arvitig! sigvak M erasrespendingais B tapditing of tm th;cep on signals

d(slmﬂgwmlsm%)grdagmﬁ 8449 dfiihé'fﬁa@@’v@@t(mqiﬁz tFE!?) lﬂrﬁ'sé@ed between the
val ues

obt a t he
cmeéﬁ‘l"éﬂgl ﬂ@P §P%|6he pyise G@WF'FB’FQ ﬁ@Phtﬁ‘d‘hafcﬁ cﬂ“&r‘-ri‘@'tteo(':l"ﬂés calculated
pfrememenmrdl %Igﬁhl %'t\?r aGArRy 1héqdj|siwcélaﬂétnnbfaep, and in that , during the
apl C |
TERRdRE e, the oplnim puben Bl ED) i eSS rome sgtvelves (1. P2,
15 sPalebtalﬁed! Imethe palee cdlddlashgrsteyg whi ch, as a function of

the reliability index 25 val ue (IF), it is determ ned
whet her the pul soneter (10) is being worn or whether

the Cazg é&ndt)ol in?etﬁ&oﬁé%rﬁﬁgc‘ 't& 'cl%ﬁf?% g,ng} H%réﬁ’ftér%d (injr%ﬂat the pulse
calculating step is followed by a step of calculating a measurement reliability index (IF)
during which a comparison is made between the pulse values (P1, P2, P3, PV) obtained

20 in the pulse calculating step.

11. Control method according to the preceding claim, characterized in that the
measurement reliability index (IF) calculating step is followed by a step of detecting the
positioning step state of the case (14) during which, as a function of the reliability index

25 value (IF), it is determined whether the pulsometer (10) is being worn or whether the case
(14) is poorly positioned on the wrist (12).



