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MEASURI NG A PHYSI OLOG CAL QUANTI TY AND MEANS FOR TRANSM TTI NG ANDY OR

RECEI VI NG DATA FI ELD OF THE | NVENTI ON The present invention concerns
generally a portable instrunent including an optical device for nmeasuring a
physi ol ogi cal quantity, particularly the heart rhythm 5 and means for the
em ssion andl or reception of data, tki-s optical device including at |east
one light source for subjecting a portion of an organic tissue to a |light
em ssion and at | east one photoreceptor for detecting the intensity of the
| ight em ssion after propagation in the organic tissue. 10 BACKGROUND OF
THE | NVENTI ON Such portable r}easulrzl ng mstrurrents are aI ready known. These
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found in various f0 ptaced on a
zone of the human body . VITNig hn t he earl obe or
any other extremty of the hunan body suff|C|entIy irrigated by blood) to

devi ces wor E) el_ ving a simlar appearance to a wistwatch.
Wthin the ion to neasurenent of the heart rhythm the
20 optical device is used for generating adequate illum nation of a portion
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neasur enent 'SP |°”d'? %fﬂﬁf"g "&bl es one to extract an indication of the
heart rhythm The optical devices comonly used for this type of

appli CatlbonB)%RGr@@’ﬁpﬁ Hg IWE'RIT%‘H typically consist of 30 one or
sever al They are typically LEDs (light
emtting diodes) emtting within a det erm ned wavel engt h range, associ ated

with one or sevesaln RIMIRY r%ﬁ@éllrfhb%st&b/rmn@@étﬂekrr%gw E’rﬁ’dvﬂfi%ese porfablé N
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opti cal _ device of t he af orenenti one nmeasuri ng a

quant i t3? as2lfetsogiopyarigtign %fa?atlad'asﬁﬂﬁ?ﬁp@&mﬂsﬁo HherRaUeTHEeEn A BEReNt <

however di pulsagenss Qletddtion of SlRNhtRK ity dhelighd @nissiini SRk peRag 8RS in the
organic tissue accompanied by adequate processing of the measurement signal or
signais enables one to extract an indication of the heart rhythm. The optical devices
commonly used for this type of application are relatively simple and typically consist of

30 one or several quasi-punctual light sources. They are typically LEDs (light emitting

diodes) emitting within a determined wavelength range, associated with one or several
photoreceptors, typically photodiodes.



20 As nentioned, other known solutions rely upon conmunication nmeans of the
acoustic, inductive or radio-frequency type. By way of exanple, docunents
EP 0 940 119, US 5,810,736, US 5,622,180 or WD 99/41647 and EP 1 101 439
can be cited. Al of the aforementioned prior art solutions, including

sol utions enpl oying 25 optical comuni catdon neans, have the drawback of
requiring specific additional requirenments which influence the

manuf acturing costs of the portable instrument and inevitably require space
in order to be |nco@Porated These solutions are not, therefore, optimal in

terns of conpact Headditigntorthe funstion pf mgaswsiogdhe desited Rhygiglogicgbauantily. Bl ect
of the pr esgaﬁablammmtémwwmm@l mrcbalar me%oﬂeﬁ@ntuumpéé afehfso
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Advant ageou resen h& g Jec of the
dependent cphisingl agtyvitp oddwing @heaiﬂ,n diagnasiso Moppaygo geceptivhenganseaniben t hus

Proposes t opdSfieh s IQQ&h?%nf@%\’étfbﬁ d2®4 Bhé Yosé %ﬁgmégt W Smbf infEasuri ng

t he physi ol Ogll cal ant | as eni ssion neans a ata reception means.
More parti ctd'ees fprt mpg%g@d BRsIFIPGRAl as'anlity sUET ag RENiE 3l ma@muumeheagt used

for emttlng\ydﬁﬁaam@saj@weeférﬁmahtmgerwn@d%k@ép hi€ Aghrt REnR RO/ EPt Or  Of
the opti or receivi ansm,tted fromthe external

L P P e ite o the erianled bl st belien B thé BRI BS L Dol o A

bet Ween a 1fapeatbe ra@eﬁltraﬂe rdeasunep phyiscitogidal qpantity.es as neans for
measuring the phygi QE%QIo%adnd?H%gsg Féc&Pr?d?adofada?aoé‘gﬂJEBrﬁ%{uﬁ’BeF&QPrfe% q%%{/ ng which

it operates as data em ssi eception neans
i nst rument dicgct pable jine plRrefajabie oving tawdietess spmetusidation nrmans Hygt otey, feeasuri ng

phase, dat aefa%hﬁélawofttee sb&sqbadw.@a|omencﬁvbra%ré&o ?rawerp;bweol ogi cal quantity
prior to_transm ssion urin communi cati on to the 15 external

unit. Ad®ording ?ﬂebfacﬁctquﬂlﬁ“ég"%rf{)%dl%ﬂﬁ§ Eﬁ@a&ﬂ? Gd}sea"ﬁjl U9 S8 88ed f or

disclose various portable instruments provided with an optical device of the
aforementioned type for measuring a physiological quantity as well as optical data
communication means. These documents however disclose solutions employing
distinct optical devices. '
20 As mentioned, other known solutions rely upon communication means of the
acoustic, inductive or radio-frequency type. By way of example, documents
EP 0940 119, US-5,810,736, US 5,622,180 or WO 89/41647 and EP 1 101 439 can
be cited.
All of the aforementioned prior art solutions, including solutions employing
25 optical communication means, have the drawback of requiring specific additional
requirements which influence the manufacturing costs of the portable instrument and
inevitably require space in order to be incorporated. These solutions are not,
therefore, optimal in terms of compactness and manufacturing costs.
It is thus a general object of the present invention to propose a portable
30 instrument of the aforementioned type, which allows both a reduction in costs and a
reduction in the size of the portable instrument with respect to solutions of the prior
art.

SUMMARY OF THE INVENTION

35
The present invention thus concerns a portable instrument whose features are
set out in claim 1. ‘



automatically activating the measuring function or the data

em ssion/reception function of the optical device. The proposed sol ution

t hus has the advantage of an optimal use of the 20 conponents al ready
present in the portable instrunment thus reducing the manufacturing costs
and favouring better use of the space avaltable in the instrunment. BRIEF
DESCRI PTI ON OF THE DRAW NGS 25 Ot her features and advantages of the present
invention will appear nore clearly upon reading the follow ng detailed
description of various embodi nents of the invention given solely way of
non-liniting exafgvantagerys emkadimely obihe niase iueatiortioamithg subied %}{h

Figure 1 shqubericPetiap@stive view on the di spI ay side of a portabl e 30

i nstrument for asur a %éép (%/Slo| o |caI @x ccordin o a rst
enbodi nent exanp ?"31598 8 H‘Hq"a‘?r s LQRXP? \ilted

i ncl udi ng anptiqal devdte dewmallg earpiayed ed rmartsrfer rfneamlrmbabepbﬁsmmgacatramanm_ment ;-
Figure 2 sh r I I . i.de. h t abl.
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a di agram i glrargity aid agosoiunicatioc phdse dwwgtvmmnlt/opergmschsfdm emisisiohiang/drhe

optical sig w}eﬁ, al s

pi cked up d%r%faﬁté&nrrr@gém g’ﬁre&?#%fl@{%ﬁﬁ ysi o %%‘%:"é‘?'ﬁ@me %ta*] Q?Ar ﬁ?‘w‘gm pose
of sel ect i vednngabe imeasuriog ph@seapphaap‘gtm o tbp@hamgmgvamm,e fosatche portabl e

i nstrunment I di ment s
e N e R S A S e A R ke e

i |1 ustraPi opxtemng! lﬂﬁﬂ’tl cular, it should be stressed that the enbodinents

that will be pr eﬁ@d&r@ﬁlg @@ﬂarﬁdmaﬂﬁémg@:ﬁmhm, mitits aetalswprebysedrer i npl ement ed
|nan|nstru the wi

able a I|c ns.can
per fect 1y virpmaican At g e PeabioBungion s aREisd Sl iRl Reden
non- | i m ti nef thé bpkdal deviom t wo enbodi nent exanples of a portabl e instrunent
for measuring a gJar formto
that of a wri Stm‘g@ééﬁﬂo%hgﬁ]gﬁtm%%ﬂﬂé ﬁé'd@\éﬁa"a‘dggagtgﬁé B %??T%St%ﬁ u@e%'ffﬂ e part in
thi s exafpl eorepaneatsaliesdy fresept istheperdable WSHu'@GWBH@ rees!h'alngrﬂ%ner to case 1.
A displ ay dn%&h&’f%ctﬁnh%c@ét§%n9'f§&:9ﬁﬁijjb&[brtd§§ of fMpaE@@@aliébletlh%é RSfrardemnt
this display device only appearing in the exanple of Figure 1. The
di fference between the two exanples of Figures 1 and 2 essentially lies in
t he positi OBRIEF BESCRIFTIONIOATIHIMDBAWING 5 opti cal device (designated as a
whol e by the reference nuneral 4, respectively, 5) enployed for neasuring
t he desired physiological quantity (for exanple the heart rhythmor the
| evel oR5oxygen Qthet featireoadd advaitagssdy theeprepemdayention will appear more

clearly upon reading the following detailed description of various embodiments of the

invention given solely by way of non-limiting example and illustrated by the annexed
drawings, in which:
- Figure 1 shows a perspective view on the display side of a portable
30 instrument for measuring a physiological quantity according to a first embodiment
example taking a similar form to that of a wristwatch and including an optical device
arranged on the front face of the instrument;
- Figure 2 shows a perspective view on the bottom side of the portable
instrument for measuring a physiclogical quantity according to a second embodiment
35 example also taking a similar form to that of a wristwatch and including an optical
device arranged in the bottom of the instrument;



In the exanple of Figure 1, optical device 4 is placed on the front face of
the portable instrunent in proximty to display device 3. Optical device 4
i ncludes here a 30 single |ight source 41 cooperating with a single

phot oreceptor 42. As already nentioned, |ight source 41 is typically a
light enmitting diode (LED) enmitting withi4r a deternined wavel ength range
(for exanple infrared or any other suitable wavel ength range) and

phot oreceptor 42 can be a photodi ode, a phototransi stor or any ot her
suitabl e optical receiver having a response adapted to the wavel ength range
of light 35 sour cE'QE 3 S 2 ETORSSELURMEY tg%'ﬂsHHm@Qg?FdT'%Ufoz Brgupeng thg 't i |
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35 source 41,



5 means 63. Information relating to the desired physiol ogical quantity is
transmtted to central unit 72, particularly for the purpose of being

di spl ayed on device 73 and/or, preferably, stored in menory nmeans 74 for
subsequent consultation. One will not enlarge upon the nethod for measuring
t he physiol ogical quantity here since thi%-question does not directly
concern the subject of the present invention. 10 Moreover, various
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25 Wth reference once again to Figure 4, it is thus advantageous also to
provide the portable instrunment with neans 90 for detecting the | evel of
intensity of the Iight em ssion picked up by one or several photoreceptors.
It would, in practice, be possible to envisage differentiating an opti cal
signal transmtted by an external unit f+@®m an optical signal or signals
typically picked up by the sane photoreceptors when the 30 portable
instrunment is operating in nmeasuring node, the intensity of the optical
signal produced by an external unit being able to be adjusted to have a
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the dotted lines in Figure 4, a second photoreceptor 64 and associated amplification
means 65 could be coupled to detector 72, the latter not necessarily being coupled to
demodulation means 82. Likewise, a third photoreceptor 66 and associated
amplification means 67 could be coupled to demodulation means 82 without however
being coupled to detector 72. This third photoreceptor would not then participate in
35 detection of the desired physiological quantity, but only in data reception.

Generally, within the scope of the present invention, it should be noted that it

would suffice if at least one light source or one photoreceptor of the optical device,
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25 With reference once again to Figure 4, it is thus advantageous also to provide

the portable instrument with means 90 for detecting the level of intensity of the light
emission picked up by one or several photoreceptors. It would, in practice, be possible
to envisage differentiating an optical signal transmitted by an external unit from an
optical signal or signals typically picked up by the same photoreceptors when the

30 portable instrument is operating in measuring mode, the intensity of the optical signal
produced by an externatl unit being able to be adjusted to have a higher intensity level
than the mean level of the optical signals during a physiological quantity
measurement.

Figure 5 schematically illustrates this possibility by an evolution over time

35 diagram in which there are added by way of example a line representative of an
optical heart rhythm measurement and a line representative of a modulated signal
transmitted by an external unit, the respective intensity of these signals being selected
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-1 2e} #lq%d\t dét&) \gv?ll be transmitted thereto. Likewise, a second optical control signal encoded in
accordance with another known code sequence of the portable instrument could be
transmitted to the external unit to require the portable instrument to emit data (for
example data relating to the evolution over time of the measured physiological
quantity stored in memory means 74).

15 If differentiation between the optical signals based on the intensity of the
signals picked up alone is not sufficient, means 90 could alternatively be arranged for
differentiating the signals on the basis of distinctive modulation features of the optical
signal transmitted by the external unit, for example on the basis of a frequency
analysis of the received signals. It will be understood that other equivalent means may

20 also be envisaged.

it wilt be understood finally that various modifications and/or improvements
evident to those skilled in the art can be made to the embodiments described in the
present description without departing from the scope of the invention defined by the
annexed claims. in particular, the present invention is not limited solely to use in a
25 wristwatch but also applies to any other portable application, whether worn on the

wrist or not.
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- 10%& ()5 ?3he Br&lofedBibP ML 52, 53, 54; 62, 64, 66) for detecting the intensity of the light
emissicn after propagation in said organic tissue,
characterised in that said optical device (4; 5; 6) also forms said means for
emitting and/or receiving data, said at least one light source (41; 51; 61) and/or said at
least one photoreceptor (42; 52, 53, 54; 62, 64, 66) being arranged for respectively

10  emitting data to an external unit or receiving data from said external unit.

2. Portable instrument according to claim 1, characterised in that said
optical device (4, §,; 6) is switched between a measuring phase during which it
operates as means for measuring said physiological quantity and a communication
phase during which it operates as data emission and/or reception means,

15 the portable instrument further including memory means (74) for storing data,
during said measuring phase, relating to the evolution over time of said physiological
quantity prior to transmission of said data, during said communication phase, to said
external unit.

3. Portable instrument according to claim 1, characterised in that said

20 optical device (4; 5; 6) is arranged such that, when said portable instrument is being
worn, it is brought into permanent contact with the organic tissue (10) in order to
operate as means for measuring said physiological quantity, said optical device being
arranged to operate as data emission and/or reception means when said portable
instrument is not being worn.

25 4. Portable instrument according to any of claims 1 to 3, characterised in
that it includes first detection means (90) for automatically activating the physiological
quantity measuring function of said optical device (4; 5; 6) when the latter is brought
into contact with the organic tissue.

5. Portable instrument according to claim 4, characterised in that said first

30 detection means (90) determine whether said optical device is in contact with the
organic tissue on the basis of the intensity of the light emission detected by at least
one photoreceptor of the optical device.

6. Portable instrument according to any of the preceding claims,

characterised in that it includes second detection means (90) for automatically
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10 external unit.
9. In a portable instrument including an optical device for measuring a
physiological quantity, particularly the heart rhythm, this optical device includes at
least one light source (41; 51; 61) for subjecting a portion of an organic tissue (10) to
a light emission and at least one photoreceptor (42; 52, 53, 54; 62, 64, 66) for
15 detecting the intensity of the light emission after propagation in said organic tissue,

use of said optical device as data emission and/or reception means



