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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face. video conference. or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR § 1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation. or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application tile, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file . Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate. the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Ki H. Chon et al. Examiner: UU, CHU CHUA.N 
Serial Number: 13/354,941 Group Art Unit: 3777 
Fi!ed: 01-20-2012 Confirmation No. 9133 
Title: PHYSIOLOGICAL PARAivlETER MONITORING WITH A MOBILE 

COMMl}NICATION DEVICE 

TO: Mail Stop Amendrnent 
Commissioner for Patents 
P.O. Box 1450, 
Alexandria, VA 2231 J-1450 

Sir: 

BUR.i~S & LEVfNSON, LLP 
125 Sumrner St 
Boston, Jv1A, 0211 0 
(617) 345-3243 

In reply to the non-ffoal Office Action dated November 1, 2013, Applicants submit the 

fol lowing amendments and remarks. 

Amendments to the claims begin on page 2 of this paper. 

] 'l 1• ' ' 1 •' f ' . ~crnar3is negrn on page o o· tms paper. 
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AppHcation Serial No. 13/354,94 i 
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_i\,mendments t t) the Clal~.l~.i 

This listin!z. of claims renlaces all orior versions and listirws of the claims. 
- .t. ~ '-'' 

1. (Cw-rently amended) A method for physiological parameter monitoring, the inetlKKi 

comprisin£: . ,, 

providing a physiological indicator signal to a mobile communication device; 

analyzing, using the mobile wmmunications device, the physiologi.cal indicator signal to 

obtain measuremt~nts of one or more physiological. pararneters; and 

detecting, using the mobile cornmunlcatlons deviceJm~L~!.§~Qg only the me.§_§1Jl:~P.:~X!-J£.9-.f 

one or mon~ Q.hysio1ogica! parameters, t..{frcts of rnotion anifacls in the n1easurements of 

the one or more physioiogi,:al parnmeters and deciding whether to .retain the 

measurements. 

2. (Previously presented) The method of claim 1 wherein the step of detecting eftects of 

motion artifacts tn the measurements comprises: 

a. preprocessing a segment frorn the measurement of one physiological parnmeter; 

b. obtaining a value of at least one indicator of volatility for the pre.processed 

segment; 

c. including the segment in analyses of physiological measurements, if comparison 

of the value of the at least one 1ndicator of volatility wifo a predetermined 

threshold indicates noiseimotion artifacts are not present; and 

d. selecting another .segment of the signal from the physiological measurement and 

proceeding to step (a), if the value of the at least one indicator of vo!ati lily is less 

than a predetermined threshold and another segment is available. 

:', /p . l ') T' . ' (' l . 2 ' . · . J • d' h J \ rev1oua .y presenteo ne methou 01 c. mm · wnerem smd at east one rn 1cator 01 

volatility c.omprises kurtosis. 
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4, (Previously presented) The method of claim 2 wherein said at least one indicator of 

volatility comprises Shannon entropy. 

5. (Previously presented) The method of ciairn 2 wherein said. at least one measure of 

volatility comprises kurtosis and Shannon entropy. 

6. (Previous ly presented) The method of claim 2 wherein the predetermined tlu·eshold is 

determined 11sing receiver operator characteristk (ROC) analysis. 

7, (Previously presented) The method of claim 1 wherein providing a physiological 

indicator signal comprises: 

placing a portion of a subject's lxHJy over an objective lens of a eamern in u r.nohi !e 

communication device; and 

obtaining video images of the portfo.n of the subjecf s body. 

8, (Previously presented) The method of claim l \v.herein providing a physiological 

indicator signal comprises obtaining a signal from a physiological monitoring sensor . 

9. (Previously presented) The method of claim 8 wherein the physiological monitoring 

sensor is a pbotopiethysmographic (PPG) sensor or an electrocardiogram sensor. 

10. (\Vithdrawn) The method of claim 1 wher{~in the one or rnore physiological 

measurements comprise heart rate (md heart rate variability. 

11. (Withdrawn) The method of clahn l O wherein obtaining measurements of heart rate and 

heart rate variability comprise: 

determining beats fur the physio1ogica1 indkator signal; 

3 



Petitioner Ex-1004, 0162Petitioner Ex-1004, 0162

App!ication Serial No. lJ/354,941 
Response to Office Action dtd. 1/24/14 
Response to Office Action of i iii /13 

i • • • .J.. f • ~ ~ oeterrnmmg beat ,o oeat mterv::us; ana 

applying a cubic. spline algorithm to obtain a sllbstan.tiaHy continuous beat to beat interval 

signai indicative of heart rate. 

12. (Withdra,.:vn) The 1I:1ethod of claim l wherein the one or more physiological 

measurements comprise respiratory rate. 

13. (Withdrm:vn) The method of claim 12 ,vherein measure.ment of respiratory rate 

corn prises: 

obtaining time-frequency spectrum of the physiological 1ndkator signal utilizing variable 

frequency complex demodulation (VFCDM); a11d 

obtaining respiratory rates by extracting a frequency component that has a largest 

amplitude for each time point at a heart rate frequency band. 

14. (Withdrawn) The method of cla1m 1 wherein the one or more physiological 

measurements eornprise a measure of oxygen saturation. 

15. (Withdrawn) Th.t~ method of clahn 14 wherein providing a physiological indicator signal 

comprises: 

pladng a p01tion of a subject's body over an o~je,.:tive lens of a camera in a mobile 

communication device; ru)d 

obtaining video images of the portion of the subject's body, and 

'Nherein obiai.ning the measure of oxygen saturation comprises: 

obtaining an average intensity of a red component and a blue component of the video 

images of tbe portion of the subject's body; the average intensity cf the red component 

4 
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and the average intensity of the blue component constituting DCRED and DCf:H .. UE 

respecdvdy; 

obtaining a standard deviation of the red componenl and the blue component; the 

standard deviation of tilt! red cornponeut and the blue component constituting ACRrn and 

ACswi:: n::spectively; and 

obtaining the measure of oxygen saturation (Sp02) by 

16. (V.!ithdrawn) The method of c.laim 1 wherein the one or more physiological 

measurerncnts comprise a measure of blood loss. 

17, (Withdrawn) The metbod of claim 16 ·1Nherein obtaining the measure of blood loss 

comprises; 

obtaining time-frequency spectrum of the physiological indicator signal utj !izjng vadabki 

frequency compiex demodulation (VFCDiv1); 

obtaining the arnplit.ude mocblation (At.-1) series from a set of the largest instantaneous 

amp!itude at each time sample within the ht'.art rate frequency band of th,~ time­

frequency spectrurn; and 

determining whether the amplitude modulation decreases; a decrease in the amplitude 

modulation indicati112 blood voium.e loss in subject 
" ' 

18. (Previously presented) The method of daim 1 wherein the one or more physiol.ogic?J 

measurermmts comprise a measure of atrial fibdllation. 

5 
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19. (Previously presented) The Jnethod of dain1 18 \.vberein oblairiing the measure of atriai 

fibrillation comprises: 

obtaining a time-varying coherence fimction by nmltip!yhlg two time-varying transfer 

functions (TVFTs), the two time-varying tntnsfer functions obtained using two adjacent 
, · h i • • I , , i 1 aata segments w1t one <"iata segment as mput s1gna arm tne oh1er (iata segment as output 

to produce the first TVTF; the second TVTF is produced by reversing the input and 

output sigT1als; and 

determining whether the time-varying coherence function is less than a prcdctt:n:nined 

quantity. 

20. (Previously presented) The rnethod ofr.ilairn 19 wherein determining whether the timeu 

varying cohere1Ke fhnction is less than the predetermined quantity comprises: 

obtaining one or rnore indicators of atrial fibrillation; and 

determining whether the one or more indicators of f.;trial fibr.iHation exceed 

predetermined thresholds. 

21. (Previously presented) Tbe rriethod of claim 20 wherein tbe. one or more indicators of 

atrial fibrillation comprise a variance of the timc .. varying coherenct~ fi.mefam. 

22. (Previously presented) The method of claim 21 wherein the one or more indicators of 

atrial fibrilla.tion f1lso cnmprise ShaJmon entropy. 

23. (Pn.!viously presented) The method of claim 20 wherein the predetermined thresholds are 

determined using receiver operator eharacteristic (ROC) analysis. 

24 (,·, 'l l <, A ,. , ' l • , . • l · , u1rrent y arnenc eG) ri. system .ror pnysm,og1ca1 parameter rnorntnrmg, t 1e system 

compm:1ng: 

6 
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a physiological indicator signal sensing component; and a moblle communication device 

comprising: 

an analysis component analyzing the physio1ogical ind.ic.ator sjgnai to obrain 

measurements of one or more physiological parameters; and 

a n10tion. artifaet detection ccrn.ponent dete~~ting, using odv the rx.1.~~$.lAL~ments of 

2.rn~ .. m: .. rnor~hysiologicaJ .P..?l~.mx.1eters. effects of motlon a11ifacts in the 

measurements of the one or more physiological parameters. 

25. (Previously presented) The system of claim 24 wherein the mobiie communications 

device comprises: 

at least one processor; and 

at least one computer usable mediurn, the computer usab1e medium having computer 

re~dab1e code embodied therein, the cornputer readable code (_~ausing the at least one 

processor to: 

analyze the physiological indicator sigmil to obtain measmernents of one or rno.re 

physiological parameters~ and 

detect effects of motion artifoi.~ts in the measuren1ents of the one or more 

physiologicai para.meters. 

26. (Previously prese11ted) .-l11c system of clafrn 25 wherein the computer readable code, in 

causing the at least one processor to detect effects of motion artifacts, causes the at least 

one processor to: 

a. preprocess a ~,egme.nt frorn the measmement of one phys1ologica1 parameter: 

b Obtll:;.,, "'·1al•1"' of"at lr."~,t· ('J"1e i~i,·1•:--at•"T' ...,p""la•·1'l1{'" f,.),. ti-:"' t):"<"l) .. (\"<-'<:s,~d -:e0··n°nt· • · ·"'"~o: ~.). \ {,. ,o.\, V .:._ Vf.;;(._ · .3 .- · " -;,J,.~"""' J.,/~ u.,.,. V\.i,e. t, 1,) ·J A\. . ... \.t ... v t·"'""t . .1 ·\.• 1.t."-•"--"'" ~ •7 t,.l "' -- ~ 

c. include the segment in analyses of physiological measurements. if comparison of 

the value. of tbe at least one indlcator of voh~tility with a predetermined threshold 

indicates noise/r.notion artifacts are not present; 

7 
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d. select another segment of the signal from the ph)'Siologieai 1m.:asureme.nt and 

proceeding to step ( a.). if the value of the at least one indicator of vo latility is less 

than a predeterrnlned threshold and another segment is available. 

27. (Previously presented) The system of claim 26 wherein said at least one indicator of 

volatibty comprises kurtosis. 

28. (Previously presented) The system of claim 26 wherein said at least one indicator of 

volatility comprises Shannon entropy. 

29. (Previously presented) The system of claim 26 v.:herein said at least one measure of 

volatnity comprises kurtosis and Shannon entropy. 

30, (Prevjously presented) The system of dairn 26 wherein the predetermined threshold is 

determined using receiver operator characteristic (ROC) analysis. 

3 f /0 . . 1 ' '"['1 f' t • ") /l h . < • • 1 . 1 . 1 · t . . . ,. . l. ngrnatJ . 11e system o c1mm /.,-t w. erem tne pnys10 og1ca. tnr !ca or s1gna1 sensu:ig 

component comprises an image acquisition cornponent, said acquisition component 

capable of acquiring a number of frames, each fi:arne acquired at a predetermined time. 

32. (Previously presented) The system of claim 31 \Vhercin the mobile communications 

device comprises said image acquisition component. 

33. (Previously presented) The system of claim 24 wherein the physiological indicator sjgna! 

sensing co.mponent cornprises a physiologlca[ r:rmnitoring sensor. 

34. (Previously presented) The system of clairn 33 wherein the physiological monitoring 

sensor is a photopkthysrnogmph!c (YPG) sensor or an eiectrocardjogram sensor. 

8 
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35.. (Withdrawn) The system. of claim 25 wherein the physiological indicator signal sensing 

component comprises an image acquisition component, said acquisition compone.nt 

capable of acquiring a number of frames~ each frame acquired at a predetermined time; 

wherein said image acquisition cornponent acquires a color image having redj green and 

blue components; vvherein one or more physio logical measurernents comprise a measure 

of oxygen saturation; ,;111d wherein the computer readable code, in causing the at l.ea~t one 

processor to analyze the physiological indk:ator signal, euuses the at ieast one proct'.ssor 

to: 

obtain an average intensity of a red cornponent and a blue component of the hnages of a 

portion of a subje~~i's body; the average intensity ofthe red component ar1d the average 

.intensity of the blue component constituting DCru:D and DCm.us respecli.vely; 

obtain a standard deviation of the red component and thi:: blue component; the standard 

deviation of the red eompon.ent and the blue component c.(rnstituHn.g 1\.C1m) and ACm.im 

respectively; and 

obtain the measure of oxygen saturation by 

36. (Withdravm) The syste.m of claim 25 wherein the om.: or more physiological 

measurements comprise hea1t rate and heart rate variability; and wherein tht: computer 

readable code, in. eausing the at least one processor to analyze the physblogicaJ indicator 

signal, causes the at least one processor to: 

determine beats fiJr the physiological indicator s ignal; 

deterrr:.ine beat to beat intervals; and 

() 
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apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

37, (Withdravvn) The system of claim 2.5 wherein the one or more physiological 

measurements comprise respiratory rate; and \Vhe.refo the computer readable code, in 

causing the at least one nroc{:ssor to arndvze the phvsiological indicator siimaL causes the 
.l ~ • " , . ~ • 

at least one proc1:.~ssor to: 

l . . . 1· f' b 1 • • • ' • d' . . 'l ' . . '1 Ot)tam tm, L-'- .requency spectrum o t 1e p1,ys1.01og1ca1 m tea.tor s.tgnm ut.t,Jzing vanarhe 

frequency complex demodulation (VFCDiv1); and 

obtain respin1tory rates by extracting a frequency component that has a largest ampHtude 

tor each time point at a heart rate frequency band. 

') M ''!.'H' L ,l \ ,.,...1 " . . 2 - . . , . . ' . 1 .)~. l vv 1tn<..1rawni 1 1e system oi ciann '.'J wnerem the one or more phys1010gwa-

measurements cornprise a measure of blood loss; and wherein the computer readable 

. . . ' l 1 . '!. ' ' • 'l . '. • • cc<1e: m caus.tng the at east one processor to an.a yze t11e pi1ys1owg1ct-u mmcator s1gna1, 

causes the at least one processor to: 

b . . " ~ 1 h . ' . I. ,. . . ·1 · . . 1. i o Jtam t1n1<:>--:m:::quency speetn1m C.t t 1e p 1ys1010g1ca mmcator signal ub rz.mg vanao,t: 

frequency comp!ex demodulation (VFCDtv1); 

obtain the amplitude modulation (AM) series from set ofihe largest instantaneous 

Rmp!ltude at each tiine sample '--vi.thin the h{:art rntt~ frequency band of the time-­

frcq1..1ency spectrum; and 

determine whether tbe amplitude modulation decreases; a decrease in the arnplhude 

modulation indicating blood volume loss in subject. 

10 
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39. (Previously presented) The system of daim 25 wherein the one or more physiological 

measurements cornprise a measure of atrial fibrillation; and wherein the computer 

r'''0 'i<>l)l<> ''Ode 1'·, ca1 !'';ll(f "1~<> ,;.!· lead A!)e f)''"i,-·e.::«.or t·<) ''U<"iVZ": tl·1::> ph""iolo<r1'ci::l ;n,·li,,.,,t,·)!' v·~~.\. .. ~ ·-'"-' "''. · , ;;.: r.;. ~ .;),;. b .. •V <~ .... - . "''" ;. .1 .. A. • .,.,; ..._. •:.., .... Jt. a .... ~ . .1 ,\.,,: A .w ., 1.)W· ::-, t,.,;: " · v ...... f,.(,.,. 

signal, causes the at least one processor to: 

obtain a tin1e-varying coherence fonction by multiplying two timc·-varying transfer 

functions (TVFTs), the t\VO time~varying transfer functions obtained using two adjacent 

data segments with one data segment as input signal and the other data segment as output 

to produce the first TVTF~ the second TVTF is produced. bv reversinQ the innut and • ~ V r 

output signals; and 

determine whether the tirne-varying coherence function is less than a predetermined 

quantity. 

40. {Previously presented) The system of daim 39 wherein the computer readable code, in 

caosiug the at least one processor to detem1ine whether the time-varying coherence 

function is less than the predetermined quantity, c.auses the at lea.st one processor to: 

4L 

42. 

obtain one or more indk:ators of atrial fibrillation; and 

determine whether the cue or more indicators of atrial fibrill.ation exceed predet~mnin.eci 

thresholds. 

{ D . • " ,,...h r ' , 4"' ' ' • , d' ~ .... revwus1v 1xesenwai 1.,e svstem o~ cta1m t.1 w.nerem me one or more m. wators or •, ~ J- " ) 

atrial fibrillation cornodse c. varimu~e of the time .. varving coherence frmction. . - -

(PreviousJ-u presented·1 The svswm of claim 41 wherein the one or more indicators of \ / . / ... 

atrial fibrHlation a!so cornprise Shannon entrouv. 
A • 

43. {Previously presented) The system of claim 41 wherein the predetermined thresholds are 

detennined using reeeiver operator chawcteristlc (ROC) analysis. 

11 
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44. (Currently amended) A 11on-transitm:y computer usable rrwdium having computer 

readable code embodied therein, the computer readable code causing al least one 

processor to: 

anaiyze a physiological indicator signal to obtain measurernents of one or more 

physiological pararneters; and 

deteci'$..ush1(!. only,J.he Jl1t:~,:i.s1.1remcnts of 9nf: .... pr J,lKYre J?hysit~h)donl p;:mm.ltii:ws.,. effects of 

motion artifacts Jn the measurements of the one or more J:?hvsjoloojca1 naramekrs. 
J t> .1. 

45. ('Nithdrawn) Tbe computer usable rnedium of claim 44 wherein the physiofogica! 

indicator signal comprises a video color image having red, green and blue components, 

the video color lrnage be.I-ng an image obtajned from of a portion of a subject's body; 

wherein the measurements of one or more physiological parameters comprise a measure 

of oxygen saturation; and wherein the computer readabk code, in causing t.he al !east nne 

processor to analyze the physiological inditator signal , causes the at least one processor 

to: 

obtain an average intensity of the red component and a blue component of the video color 

image of a portion of a subject's body; the average intensity of the red component and the 

average intensity of the blue <;omponem constituting DCRED and DCawi:: respectively; 

obtain a standard deviation of the red component and the blue component; the standard 

deviation of the red component and the blue component constituling 1-\.Ciu:D and ACm.im 

rcspcciively; and 

obtain. the measure of oxygen .saturation by 

12 
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46. (\Vithdrawn) The cornputer usable medium of claim 44 wherein the one or rnorr 

physiological measun.'.ments comprise heart rate and heart rate variability; and wherein 

the computer readf1ble code, in causing the at least one processor to analyze the 

ti' , I , 

h . ' . '. d' . . l l ' p. ys10.:og1ca1 m 1car.or s1gna.~ causes t,)e ~t ieast one processor to: 

determine beats for the physiological indicator signal; 

determine heat to beat intervals; and 

apply a cubic spline algorithm to obtain a substantially continuous beat to beat interval 

signal indicative of heart rate. 

(Withdrnvm) The cornputer usable medium of claim 44 v.'herein the one or more 

physiological measurements comprise respiratory rate; and. .,vherein the cornputer 

.readable code, in causing the at least one processor to analyze the physjo!ogical indicator 

sfo:naL cm.1s(~S the at ieast one p,rocf.!3sor to: -- . 

obtain time- fh:~quency spectrum of the physiological indicator signal utibzing variable 

frequency complex demodulation (VFCDM); and 

01,-..t.'a•r1 r"""r'•r'it,}r· y· l·::.t"'~ ·o· ., "X'1·:-,ct·1· "''°J ~. ~-r,,.qt.t""n···" ''01n1·}0'l"'l't 1·11...,t J1·~<· ~· 1·~·ro.,-:1i iu·" ')J;tt·,cl..., V A. . ......~ .1_-~), ~¥, . ._.}. ... V 1.> .) V \. W · , Lll:S,""' t V t.,, #,WJ V f j' ._ .\.• ..,,.,t,.. A- {4.., . (.,C.;) -.4 ..A, . ~ ......... , ... ...,.AJ t1 " "' ".., 

for each time point at a hea1-t rate frequency band. 

48. (With,.kavvn) The computer usable medium of claim 44 wherein the one or more 

physiological measurements comprise a rneasru:e ofbiood loss; and wherein the cornputer 

readable code, in causing the at least one processor to analyze the physiological indicator 

signal, cf.mses the at least one processor to: 

obtain time- frequency spectrurn of the physiological indicator signal utilizing variable 

frequency comp.lex demodulation (VTCDM); 

13 
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obtain the amplitude modulation (AM) series from set of the l.argest instantaneous 

mnplitude at each time sample within the heart rate frequency band of the time-­

frequency spectrum; and 

deren:nme \.Vhethcr the an1plitude rnodn!ation decreases; a decrease in the amplitude 

modu!ation indicating blood volume loss in subject. 

49. (Currentiy amended) The m?.r.H:tfill.~itqry computer usable medium of claim 44 wherein 

the one or more physiological measurements comprise a mtasure of atrjai fibriHation; and 

wherein the computer readabJe code, in causing the at least one processor to analyze the 

physiological indicator signal1 causes the at least one processor to; 

obtain a time-varying coherence function by multiplying two ti.r.ne-varying transfer 

functions (TVFTs), tbe two tirne-varying r.ransfor fonctions obtained usi11g two adjacent 

dat~. segments with one data segment as input signal and the other data segment as 01.:1.put 

to produce the first TVTF; the second TVTF is pro,foced by reversing the input and 

output signals; ax1d 

deterrnine ,vhethcr the fane-varying coherence function is less than a predetermined 

quantity. 

50, (Currently amended) The non•transitQKY computer usable medium of dairn 44 wherein 

the computer readable code, in causing the at least one processor to determine ,vhether 

the tirne-varying coherence function is less than the predetermined quantity, causes the c:,t 

least one processor to: 

obtain one or more indicators of atrial fibrillation; 

determine whether the one or more indicators of atrial fibrillation exceed predetermined 

thresholds. 

14 



Petitioner Ex-1004, 0173Petitioner Ex-1004, 0173

Application Se.rial No. 13/354,94 l 
Response to Office Action dtd. 1/24!14 
Respons(: to Office. A don of i 1 i l/ 11 

5 i. (Currently amended) The ggn-transitory_ computer usable medium of clahn 50 wherein 

the one or rnore indicators of atrial fibrfllation comprist: a variance of the time--varying 

coherence function. 

52. (Currently a..'11cnded) The X19rt:-transi1Qnr. computer usable m.cdium of dafrn 5 l wherein 

the one or more indicators of atria} fibrillation also comprise Shannon entropy. 

53. (Pr.t~vious!y presented) The computer usable medium of dairn 50 \Vherein the 

predetennined thresholds are determlned using receiver operator ,;haracteristic (ROC) analysis, 

15 
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lil&Ml~l<KS 
Applicants have carefully revievved the Office Action dakd November 1, 2013, and this 

resp;onse addresses the Exarniner>s concerns. Applicants resnectfu!lv recrnest rnconsideration of .- ... ... It 

the application. 

I. STATUS OF THE CLAIMS 

Cairns i .. 53 are pending. 

Claims 10-17, 35-38 and 45-48 are s,vithdra\vn from consideration. 

Claims 1 .. 9, 18-341 39-44 and 49-53 arc rejected. 

Clafrns 1, 24, 44 and 49-53 are amended. 

Sunpwt _jn_ thefilledfication for tbe clairn_arnenchnents 

Suppmt in the specification for the amendments to claims 1, 24 and 44 can be found in 

paragraphs 33-37 of the specification. Applicants respectfully state that only tht~ m2£itmrernY.nt~ 

specification for the cktection of motion aiiifa.cts. These type of disdosure was used in the 

following BPAI (PTAB) opinions and cases: Ex parte Lin, No. 2009-0486 (B.P. A. 1. May 7, 

2009); Exparte Starling, No. 95--··-2165, at 4--- ··5 (B.P.A.J June 29, 1999); Un.iv. ofS. Calif. v. 

DepDy Spine, l.nc., [nte1ference No. 105,653, at 21 (B.P.A.L Nov. 23, 2010); Ex parte Burns, No. 

2009--.. -011778, at 2 (B.P.A.I. JVlay 28, 20 i O).; E~ parte Kirn, No.2011--- ··01867, ut 9 (B.P.A.I. 

June 25, 2012); Ex pane Gragg, No. 2009--- -001469 (B.P.A.I. Oct. 5, 2009); E~ part r; Toy, No. 

2010····-··011832, at 2 (B.P.A.1. Apr. 18, 2012); Ex parte Deen, No. 2008--- -1005, at 7 (B.P.Al. 

Nov. 26, 2008) and vvas a!so recently dt'.scribed by Chief Judge Rader in ln Re Blmcda Research 

&. Development Ltd, fn Re Bi.meda Research & Development Ltd., 201 2--1420 (red. Cir. July 25. 

2013) (concun-ing opinion by Chief Judge Rader). 

IL THE 35 U.S.C 101 REJECTIONS 

Claim 44 and 49-53 are rejected under 35 US,C. 101 because the claimed invention is 

directed to non.--statutmy sul~Ject matter. 
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Claims 44 and 49-53 have heen amended to recite a non-tnmsi.tg.1:y_computer usable 

medium. 

ApplieaJ1ts respe{;tfoliy state that tht: 35 USC 101 rejection has been traversed. 

HI. THE 35 U.S.C I 02/103 REJECTIONS 

Claims 1-2, 8-9, 24-26, 33<i4 and 44 are rejected under pre-Ai.A 35 US.C. 102(b) as 

amicipated by Kimball (USPN 6,879,850) or, in the alternative, under pre-A.IA 3.5 US.C l{)3(t.{) 

as obvious over Lichter et al. (L~'>.P1v· 6, J 59, 147). 

Cla1ms 1, 24 and 44 have been amended lo recite that the detection of the effucts of 

rnotion artifacts is performed using only ih~..1;r1easwements ofgm~ __ or more phvsiolQgA~~tl 

na:rameler§.: The phys1o!ogktJ.i parameters arc obtained from physiological indicator signa)s. A 

phyf:idogical parameter, to one skilled in the art, is a pc.rnmet.e.r related to physiology (see, for 

exanipk, l:1t1rdAx(ww.:nerria1:n~w~h~ter;cj:,rn!dic-t.i(marv/i~liy~:k1[0Jt.irnl) and phvsiology, to one 

skiUed in the an, is branch of biology that deals with the ±unctions and activities of iife or of 

{ ' • ' . ' ! ' l f' h . < ' J ' ,: • E1Vmg matter tas organs, tissues, or celES) anc o t e pl·lenomena mvo1VC(i 1,_see, 1or example, 

parameter. 

Kirnba!.l teaches using a moti<>n detector that provides a motion signal in addition to the 

1 . l . ' . l. • I ( . 1" l' 6"' I 1 I \. ~ 0 l . ,.. 1· l 1 '. ,. , · p ,ysw og1ca1 mowator s1gna col. .,, me,,) to co. 4., .me to; co. l :>, me 1 , t.o une :>o, 

Kimball). The signal from the molion detector, which is not a detector providing a measureme.nt 

of one or more physioiogic~l parameters, is used to detect tb .~ possibility of motion artifacts. 

Applicants respeetfully state that Kim hall docs not teach detection of the effects of motion 

art.ifa.cts being performed m.ing .. (ffu._y . the 1twa~ur~~n'1ei'iB of OJKi _or. tn~'>re.,phvs:i~~ l~:>Jr:k,~1._parn.mcti:.r.b 

a lirnitation of independent claims 1, 24 and 44. A.pplicants respectfuHy statt, that Lichter also 

does not teach detection of the effects of motion artifacts fr~ performed ~sin~ only the 

measuremenj~L~1.f.one or more phvs10.1mric.al paran1~i\',:.rn,. 

"A claim is anticipated only if each and every element as set forth in the clairn is found, 

p1'•J..."1" 0 x·pres~Jx, ;·,.,.. '1,-l1"'1·er·,tl v ,{es,'-2·1'l,er{ 1'1·1 .-, .::1· ·1ul<-, pr1·0 ,· f'r.t •·efier"n'''' 1
' yl 'r.,,.,fpg·""r'; Dn~o~ ' ·' .... UivA ~. ~ A • '--'·l , ,t s:: -\..( .,.., • ./ '-• ·• ....,..,. . ·u, .. c.o.-;:> l t"::>.._ ,., .. "' .A .. i. ~ · • v ~ vv, ~ .. , t . .. ., t.~ ... t,f, s • •• • ; • 

]" • '). ·1 ('' ,. ,..., i"' • O • 4 ·c 2 ~ ''28 6" l ') . 1s·~J()" J • o~ 1 1 ()53 /L' ' ("' 1 Ct>--·, ·~ l'T>T.:'p ,Jmon {. l v O. Oj Laif.j(Wrtta, o l i·. Ct O , :~ . , .:. 1.. ._ i ., Lu I .•. .; , . v·CO. \..,11', 9o / J; lv .r .w 
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Applicants respectfui}y s!ate that Kirnball does not anticipate amended claims 1, 24 and 

44. 

To establish prim a facie obviousness of a claimed invention:, all the claim Hm..itaticns 

must be taught or suggested by the prior mt. Jn re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 

1974), 

Applicants respectfully state that neither KirnbaH nor Lichter, either separately or in 

cornbination, teach or suggest detection. of the effects of motion artifaets being performed using 

only- the .l110~1Sllf.t.~fJl,ent"S frf Olle _Or 1110YZ~ phy~folo41t~~l .p~ran'10ttfS.. 

Applicants respectfuHy state that a prima facie cas,; of obviousness has not been 

established :for amended claims 1, 24 and 44. 

C1aims 2, g .. 9 are dependent on dairn 1. Ch:Jms 25-26 and 31-34 are dependent on ciaim 

24. 

Appllcants respectfully state that daims 1-2, 8-9, 24-26, 33-34 and 44 are not anticipated. 

by Kimball and that a primafacie case of obviousness has not been established for cl.aims i-2, g .. 

9, 24.-26, 33-34 and 44. 

AppLic.ants do not acquiesce to the Examiner's argument regarding the dependent claims. 

Regarding claims 2 and 26, i ... pphcants have defined b the specification, 1n page 5, Hncs 5<\ 

"volatiliiy1' to be a measure of the probabi Hty of obtaining a1, extreme value in the future. The 

examiner, In the office action has equated the indieator of volatility to motion. Applicants 

rcspectfuHy state that motion is not a measure of the probability of obtaining an extremt~ value in 

the future. Applicants respectful.ly state that Kimball does not teach 3.t least t,..vo of the limitations 

of clafrns 2 and 26. 

IV. THE 35 U.S.C i 03 REJECTIONS 

Claims 3 .. 5 and 27--29 are rejected under ;ore-AJA 35 U.S.C. JOJ(a) as being unpatentab!e 

over Kirnball as applied to claims 1, 24 and 44 above, and.further in vhrw of Addison et al. 

( f' rvp(·»;; 1'f"'' 'l (!J's 'F·(t"'r.·-? .;) 'vu: .]} ~- .D ,;,!JU !U,.r I iJ I I 't . . 

Claim.s 3-.5 are dependent on cl.aim .l and. claims 27~29 are d,~pcndent on claim 24. 

As stated. above, Kimball does not teach or suggest at least one Lir.nitation of arncnded <.:.laims 1, 

24 or 44, detection of the effects of motion artifacts being performed 11;tlng on}yJh~ 
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!Ji .. &;~,~:_gr.~rxt~I!J§. ... n.f..one qr_mor13 physiological para.m~.!~T§., Applicants respectfully state that 

Addison also docs 1101. teach or suggt~st tn.e mjssing limitations. 

AppJjcants respectfot'ly state that a prima facie {.'.ase of obviousness has not been 

established for claims 3-5 and 27-29. 

However, applfr:ants do not acquiesce to the examiner's argurnents regarding Addison. 

/\ddisoD et al. suggest the calculation of kurtosis aud entropy for the wavelet trnnsform.ed signaL 

The kurtosis is defined f!S: 

where µ, is the mean of x;, 0 is the standard ck~viation of.:\ and E ( t) represents the expected 

value of the quantity t (specification, page 9: lines 25-30) 

and the Shannon entropy SE can be calculated as 

. ,~ 
v./here i represents the bin number, and Pt1i is the probabiiity dastribution oftbe signal amplitude 

(specification, page l 0, lines 4-8). 

Applic~u1ts re.spedfully state that none of the properties of the continuous wavelet 

transform, linearity, shift property, sca!.ing property energy conservation. or. lo(;aliza.Hon 

properties (see, for example Velte.di, Kovacevic, Wavekts Rnd Subband Coding, ISBN 0-13-

097080-8, 1995, pp. 304-308) indicate that the inverse transform of the kurtosis of the '>Nave1et 

transfonns signal is the sume us the kurtosis of the preprocessed segrnent of the measurement of 

one physiological parameter, whkh is recited in clain.) 3. By a similar argument, Sarkela (cited 

by the examiner) calcu.laf.e the {;n.trnpy in terms of the ,1oefficients of the wa vdet transfonn. 

Appl.kants respectfolly state that none oft.he properties of the continuous wavelet transform. 

indicate that the inverse transform of the entropy c~lculated by Sarkela is the same as the 

SbaJ.)l)on entropy caiculated frorn the preprocessed segment of the m.easmemenl. of one 

physiological para.meter, 

Applka.nts respectfully state that neither KimbaU nor .Addison, either sepurute!y or in 

cornbination, teach or suggest all the limitations of claims 3-5 and 27-29. 
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Claims 6, 30, and 53 are rejected under pre-Al.A 35 U.S.C. j03(a) as being unpatentable 

over the co;nbination o./'Kimba!l and Addh;on as applied to claims l, 24 and 44 l:bove, and 

further in view ofEchauz et al. (USPN 6,678,548). 

Clafrn 6 is dependent o.n claim 1; ciaims 30 is dept!rKknt on claim 24 and claim 53 is 

dependent on clajm 44. 

As stated above, Kirnbal.l does not teach or suggest at 1east one limitation of amcnd~d 

cl8irns 1, 24 or 44, detection of the effects of motion artifacts being perfor.med \A~lnz..011ly the 

tn_easurements of one or rn~l-\J~ . .l?b.Y§,jniogical parameters. Applicrints respcctfolly state that neither 

A ~ l' r · I , h · · 1 · • • {e(11son nor .1:~c .umz teac:n or sugrrcst t .e rrnsslm~ ~nmtatmns . 
.. (,.;..· f,...; 

Applicants respectfully state that aprimafh'Cie case of obviousness has not btt'n 

established for Claims 6, 30, and 53 . 

. -,7 . .., ' ., • ~ ~ . ' ' A / ~ ., T . c • (-' J r. .., , ' l.. , , 1 L.mrns I ar.a .Jl-..,~ are reJectea unaerpre-n A ...,~1 . ..l. c)·. ~- OJ(c{j as uemg unpatentcmi.e 

over Kimball as applied to claim 1 above, and further in view o./Jacobsen et al. (USPN 

Ii '(10 -~941 \ J, 1 YO,~"> ) ~ 

Clairn 7 is dependent 011 claim. 1 and cl.aims 31 .. 32 ari:. dependent on clalm 24. 

As stated abovt\ Kimball. tfoes not teach or stWJWSt t>,( least one EmitatJon of amended .,,., 

claims 1, 24 or 44, detection of the effects of motion rutifacts being performed 11sinf! on1v 01t'. 

ff!!';.?A§!:!K~/.Derrt§. of one or more "QhY~iJ.J.tQgjs;;J parameters .. Applicants respec-rfu!ly state that 

Jacobsen also does not teach o.r suggest tht! missing limitations. 

Applicants respectfolly state tb~t a primafi:wie case of nbvio~:i.sness has not been 

established for clairn.s 7 and 31-32. 

C!ai;ns 18-22, 39-42, and 49-52 are rejectedunde,,pre-AlA 35 U S'.C. 103(a) as being 

w1paten.tahie over Kimball as applied to claim i above, andfurther in view of Zhang 

(USPGPUB 2009/0112.l 10) .. 

Oaims 18-22 are dependent on daim 1; claims 39 .. 42 are dependent on drum 24 and 

claims 49-52 are dependent on claim 44. 

As stated above, Kimbail does not teach or suggest at ]east one lin.1h.F.itio11 of arriended 

clairns 1, 24 or 44, detection of the effects of motion artifacts being _performed using on!.x..Jh~ 
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n1ea~urcments of one or t{L9.f.~.P.I!Y..~~ological parameter~. App.Li cants respectfu!ly state that Zhang 

also does not teach or suggest the missing limitations. 

AJ>p!icants do not acquiesce to the Exruninds assertions regarding Zhang. Applica.r1ts 

respectfolly stat{; that neither Zhang nor Buck ct al. (USPN 201 O/Ol 50375) teach or sugge.st 
1'obtaining a tirne,varying cohen~nee fonction by multiplying lwo time-varying transfer functions 

(TVFTs\ the two ti.me-vary.ing transfer functions obtained using two adjacent data segments 

vvith one data segment as input signal and the other data segment as output to produce the first 

TVTF; the second TVTF is produced hy reversing the i.nput and output signals," a fo.njtatkm of 

claim 19. 

Appbeants respectfuHy state that a prima facie case of obviousness has not been 

established for claims 7 and 3 i -32. 

('!.aims 23 and 43 are rejected under pre-AlA 35 USC .!03(a) as being unpatentable 

over the combination o./'Kimbail and Zhang as applied to claims Jg .. 21 and 3.9-41 above, and 

/further in view of Echauz. 
• J 

Claim 23 is dt~pt!n(knt on clairn 1 and claim 43 is dependent on claim 24. As stated 

above, Kimball does not teach o.r suggest at kast one iimitadon of a,'11e11de{J dai.ms l, 24 or 44, 

dettction of the effects of motion arU.fi:icts being performed )J~ng,QnlyJJic measureme1j§J,{.QJ}~ 

0X.KDQ.1."e phY.$iOl9J!,lCl\1.JH~rnmt..t~m- Applicants n.~spectfol!y state that neither Zhang nor Echm1z 

teach or suggest the missing limitations. 

Applicants respectfully state that a prtma.facie case of obviousness hus not been 

established for claims 23 and 41. 

V. D(H.JBLE PATENTitsJG 

Claims 1, 18-23, 24-25, 3.9-43, 44. and 49-53 are provisionally rejected on the ground of 

nonstatutmy double patenting as being unpatentable over cfoims !-26 of co-pending Application 

No. I 3/684,979. 

Applicants respectfully state that co-pending :\.pplieation No. 13/684,979 \.Vas filed on 

November 26, 2012 and the present application 'Nas f.iied on Jrumary 20, 2012. The claims of co-
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pending Applkation No. 13/684,979 are not prior art to the present application and a 

nonstatutory doubie patenting r~;txtfon is not proper. 

Claims l. 24-25, and 44 are provisional~}' rejected on the ground ofnonstatutory double 

patenting as being v.npatenwble over claims l-5, 12~14. and l 7-20 of co-pending Application 

No. J 3/823,812. 

As shown in the table below, claims 1-·5, 12-14, and 17-20 of co-pending A.pplication No. 

13/823,812 do not teach or suggest all the Iimitatrons of ciai111s 1~ 24-25 and 44. 

c.·.·.·.·.·.~~~.·:=~=·:--·-~c:I~In1s~o(f 37823·, 8.12 ·--=~-~~~=~~~I~-Pre.se~t_~f1p2li ca11~:;~~ c.1a·i~ns.·::.r.·::.·.·.·.·:::: __ Remark:~~~~~~~=--] 
l .i . A method for detecting rnotion and i 53. (Currently ! The method of l 
l nois~~ artifacts in mi electrocardiom·am (EC(J'i I amemfod) ,t\ rnethod for l claims 1-5 of 

reco~d.ing, co~pr~sing: ,, ' j phys.iolt:gica1 parameter I l 3/823812 only 
rcceivrng an ECO segment; 1 momtonng, the method i teaGhes the 
decomposing the. received ECG segment into comprising: ! detecfa;,n of 
a sum of intrinsic mode functions: r:n·ovidini:r a phvsiological 1 motion and noise 

, • • ,, ,c. .., t 

isolating intrinsic mode functions associated indicator signal to a artifacts in ECGs 
with motion and noise artifacts present mobile communicatio11 
within the ECG segment; device; 
determining nmdomness and variabi]jty 
characteristic values associated with the 
isolated int1:insic mode functions; 
comparing the randomness and variability 
ch.ara.c.tedstk values to threshold randow .. x1ess 
and variability characteristic values; and 
determining that the received ECG segment 
in dudes motion and noise arti.fa,~ts if the 
random.ncss and variability characteristic 
values exceed tbti threshold .randomness and 
variability characteristic valUt'.S, 

2. The method of claim l , wherein the 
ECG segment is recorded by an ambulatory 
ECG recording tkvice. 

a·"aJ~71' ;v r q,•1'n<, t·h ·> ' l ( J -~ . ,1;,, , . ..., 't"; ,.v 

mobile communications 
device; the physiological 
indicator signal to obtain 
measurt:merits of one or 
more -ohvsiologkal . -
parameters; and 

detecting, using the mobile 
communicatio11s device, 

· and usjng onlv th~ 
I,, measurements of one or 

more ppysiological 
l pa.rameters, effocts of 
l motion art.ifacts in tht: 

3. The method of daim 1, wherein 1',. measurernents of the one 
decomposing the received ECG segment into or more physiological 

and does not teach 
, providing a 
j physiological 
: ' ,.i · ~ t .·,~ •.:c! t· l ,fo.,h..a or s15n, .• ~) 
'a rnobile 

communication 
, device or deciding 
\ whf~ther to retain 
t 

! the measurements. 
~ 
1 

a surn of intrinsic mode .functions comprises param.etern and deciding 
performing e.mpirlcal m0de tkcompositio.n l s;vh.ether to retain the l 

Lf!~~:1P2.gn .. !.~.~-.!"_1?:~!:i~.~9--~~~9 .. ~ g~~~~!~!::.............. L.~~~~~1:1~·¥.~~~~:~~~~: ....... ·---·-····---·· ... , .................... .. ·--····----- · 
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4. The method of claim 1, wherein 1 1 1 

isolating intrinsic mode functions associated 
wjt11 motion and noise artifacts present 
1rvithin the ECG segment further comprises: 
identi-(ving first order intrinsic mode 

1 tlmctions; 
j squaring tbe identified first order intrinsic 
/ m.ode functions; and 

I I 
! '! l . 
I ! 

l l ! ! 
! ! 

! l 
~ 

/ normalizing tbe squared first order intrinsic 
I mode functions. 

l 5. The rnethod of clail:n 4, further i 

i {'(lI"''r"lJ''"'l'tHl' (l;"'Cfl'r'(i;no· 3rq1,.. ,.,.,,.; F1v;.;t 1·)rd;•r \ ! .. , ... . ;,,.1·· . t..J ··f> • >."> . ...... "'· ::, .. 'i,... v .. ,;.\...•\..:. :;... t .. , ... ,..., "·" : 

l intrinsic mode t\inctions that have peaks that i 
~£5?.~ .. ~.PE~~~ .. !1~.~9. .. !!P.:~~I~g.!1 .. .Y..~~¥.t, .. ,,, · L ........... ,.,.,_ . ., ......................................... ,.,,, .. ,, L. .. _ ............ ._._, .. , .. y,••.w············• 
1 12. A system for detecting motion and ! 24. A system for \ The system of 

noise artifacts in an electrocardiogram (ECG) I physiological parameter · claim 12-14 of 
recording, comprising: ! .rnonitodng, the system 13i823812 only 
a processor; ! cornpdsing: provides a system 
a memory; and a physiological for detection of 
a real-time motion and noise artifact indicator signat sensing noise and motion 
detection appVication, comprising: component; and a mobile artW.u:.;ts in an ECG 
an ECG reception module that receives an communication device recording and does 
ECG segment, comprising: not include a 
an empiricaJ mode decomposition rnodulc an am.uysi.s component mobile 
that dccornposes the received ECG :;;egment analyzing {he comn-mniGatior: 
into a sum of intrinsic mode functions, physiological indicator devjce comprising: 
c. signal processing module that isolates signfl.l to obtain an analysis 
intrinsic mode fhnctions associated with measurements of one or component 
motion and noise artifacts present within the 
ECG segment, 
at !east one characteristic calculation .mod1.Je 
that determines randornness and variability 
characteristic values associated with the 
isolated intrinsic. mode functions, and 
a ECG determinatfo.n rnodule that compares 
randomness and variability characteristic 
values to threshold randomness and 
variability characteristic values and 
determines that the received ECG segment 
includes r.notion and noise artifo.cts if the 
rnndomrn~ss and variability characteristic 
values exceed the threshold :randomness and 

more phvsioloirical .., ~ ....... 

paramet~}rs; and. 

a motion artifact detection 
component ddecting 
effects of motion artifacts 
in the rnea:mrements of 
the one or more 

t.,,. • .. .. • puys101og1ca1 parameters. 

25. The system of 
c.lafrn 24 ,.vhcrdn the 

J mobile coinmunicaticns 
l device comprises: 

analyzing the 
physiological 
indicator signal to 

! obtain 
! measurements of 
l 

i one or more 
( physiological 
1 

parameters. 

: . : i 

! --~,~~i-~~.'.~j.~~.-~~-l~1.~~-~-~~:~~~-~: .. :::_1u_c_s_. --................... " .. ,.!. .. process~~/e:~:! one ,m ____ ......... , . ... __. ........ ................................... ..J 
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I U. The system of claim 12, wherein the 1 al least one I 
ECG reception module receives ECG signals j cornpi.uer usabJe medium, 
from an electrocardiogram recrm:Hng device. ·.:I·. the computer usabie 

medium having, computer 
, 14. The syste.m of claim 12, wherein the i readable code embodied 
( signal processing module that isolates ! therein, the computer 
/ intrinsic .mode frmcticns a.ssociat<.:xi ,,vith readabl.e code c.m.ls1ng the 
1 motion and noise artifacts present within the at least one processor to: 

'I ECO segment comprises: -
1
.·,::',, analyze the physiological 

, an identific.ation module that identifies first indicator signal to obtain 
l order intrinsic mode fonctkms measurements of one or 
i a squaring module d'rnt squures the identified I more pbysjological 
' t l first order intrinsic mode functions; and : paxamctt.~rs; a.n.d 

I a scaling module thm. normalizes the squared · 
! first order intJinsic mode fon.ctions. ·I. detect effects of motion 

artifact~ in the 
! measurements of the one 

: : ~ j • ~ 
, t or more phys10wg1cal i 

l ................................... - -·-·-----······················ ............. --........... J _parnmeters. , ........ _ ............................ ~ .. - .............................. . 
j i 7. A computer-·readable storage t 44. A eornputer usable 1 The computer 
l medium, having co1:nputer-execmable i .1.nedi.um having computer ! readable storage 
1 

instructions stored thereon, which when 
1 

readable code embodied I medium of claims 
executed by a processor, cause the computer therein, the cornputer ! 17-20 of 
to: readable code causing al \ 13/823812 only 
receiv~ an ECG segment; least one processor to: 1 provides 
decompose the n.'.ceived ECG seg,me.nt into t1 instructions for 
sum of intrinsic m.ode nmc.~tion.s; analyze a detection of noise 
jsolate imrinsic mode .functions associated physiological indicator and mot.ion. 
vihh motion and noise artifacts present signal to obtain , artifac'ts in an ECG 
\.Vi1hi.n the ECG· segment; measuretnents of one or ( recording and. does 
deternrinc randonwess and variability more physiological j not ind.ude 
characteristic values associated •.vith the parameters; and I instructions to 
isolated in.tJinsic mode functions; 1 anul.~z~ a . 
com.pc.re the randomness and variability d.eh:.ct effects of t physw10g1eal 
characteristic values to thresbo!d randomness motion artifacts in the l indicator signal to 
and variability characteristic values; and measuxe.ments of the one obtain 
determine that the received ECO se2ment or more ohvsiological measurements of 

Q • y -

1 includes rnotion and noise artifacts if the parameters. t 0;1e ~r mo.re . 
j randomness and variability characteristic 1 pnysto.logicai 
j values excet:d the threshold randonmcss und j parameters. 
'I variability chara,;teristic. values. .· !I . 

~ . : 

. 18. The computer~readabie storage I 1· l 
l rnedinm of claim 17, wherein decomposing . : j' 
~ ! ~ 

1 __ the. rec el vcd. ECG segmcnt)nto a_ surr1_ o( ___ ..... L .................. -.............. - ............. _ ... J ...................... ___ ............ _ .... . 

24 
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j intrinsic mode fm1Gtions comprises \ ! 1 
! performing empirical mode decomposit1on 1 ! ! 
I (EMD) on the received ECG segment. l ! 
: ! 

! .l 9. The computer-·readabie storage ! 
! medium of claim 17, wberein isolating 
1 intrinsic mode fonctions associated w.ith 

rnotion a.nd noise artifacts present within the 
ECG segment further comprises: 
identifying first order intrinsic mode 
fl.met.ions; 
squaring the identified first order intrinsi..~ 
mode functions; and l 
nonnalizing the squared first order intr1nsic i 
mode functions. 1 

20. Tfo.: computer-readabic swrngt~ I 
medium of claim 19, farther oomprlsiug l . ! 

discarding squared first order intrinsic mode l I \ 

. ~~~:~~:::~~~~::i~~~~:hat exceed. a_ L ---·------·---····················· .. ·····-'-----·--························" .... J 

Applicants respectfully state that, since a prima facie case of obviousness has nnt been 

established, n(mstatutory double patenting is not proper and. tbe r~jcction has been traversed. 

VI. CONCLUStON 

Any amendments to the claims as si;:t forth herein, including tbe modificatkrn, addition, 

ci:mceUation, or witbdrawf.l.J of any da.ims, have been oJfored to advance this applk:atbn to issue. 

·No.ne of the amendments made herein should be construed as an admission that the su~ject 

matter ofthe claims, as ori.gjnally file<l, is anticipated by or made obvious in lighl of ::my art of 

.record vihether considt,red singutariy or in combinations. Applk:ants expressly .reserve the Tight 

to pursue the originally filed claims in another co-pending application without being pr~judiced 

by any amendments, including canceliation uf claims, made herein. 

If the Examiner has any further questions regarding this amendment, he/she is invited to 

call Applicant's attorney at tbe number listed below. 
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The Director of Patents and Trademarks is hereby authorized to cha.rge any 

tmde.rpayme.nt of foes, or credit any ove1payments, to Deposit Account 03-24 IO (Order No. 

30210-,201). 

The .follo,:vjng infmmatio.n is presented in the event that a cal! may he deemed desirable 

by the Examiner: 

ORLANDO LOPEZ (617) 345-3000. 

Dated: January 24, 2014 

Respectfolly subrnitted, 

By: 

/ ~ ... , ! / .. 
;v-, .,. , ...-/ l / 
'f./ .ti··" ··· I ,, . . 

, _ ...... ,, .. .-w-·• .... . .,<~{ i" .... i,~ ............. .,w · · ...... . . .... ... , 

Orlando Lc.1pcz /' 
Reg. No. 46.880 - , 

Attorney for Patent Application Owners 
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IN THE UNffED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Ki H. Chon et al. Examiner: LIU, CHU Cl·IUAN 
Serial Number: 13/354,941 Group Art Unit: 37T/ 
Filed: 01-20-2012 Confirmation No. 9133 
Title: PHYSI0L0G1CAL PARAMETER MONiT'OR1NG V/ITH .A rv!OBILE 
CO!vlMUN!CATION DEVICE 

To: Mail Stop Amend1m:nt 
Corn . ..-:niss.ioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Bums & Levinson LLP 
125 Summer Street 
B0s1on) MA 0211 0 
( 617) 345--3000 

Pursuant to 37 CFR .l .133, Applicants' attorney submits the follovving written statement 
of the substance ofthe telephone intervievJ conducted on January 13, 2014 between Orlando 
Lopez, Applicants' representative, and Examiner Chu Chuan Li. 

Claims discuss~l 
Claim 1 

Prior /u:t _discussed 
KiriibaJl (USPN 6,879,850) and Lichter et al. (US PN 6, .l 59,147) 

Outcome 
No agreement was reached. 

ln accordance with Section 7 l.4.01 of the MPE"i\ the foHowing infonnatfrm is presented in the 
event that a call may be deemed desirable by lhe Examiner: 

ORLANDO LOPEZ (617) 345~3000. 

Dated: January 24, 2014 

Respectfhlly submitted, 

By: 

··? ·,···· .... ·· >7 Ii /7 ;,'., . ./ I 
l(_/ 'I t-··· 

_..,., .................................... ----· 
Orlando Lopez 
Reg. No. 46,880 
Attorney for Patent Application Owner 
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DETAILED ACTION 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

2. Applicant's amendments/ Remarks filed on 01/24/2014 have been fully 

considered. 

Page 2 

3. Claims 1-53 are pending. Claims 10-17, 35-38 and 45-48 are withdrawn from 

con side ration. 

Claim Rejections - 35 USC § 1021 103 

4. The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 

5. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 1-2, 8-9, 24-26, 33-34 and 44 are rejected under pre-AIA 35 U.S.C. 

102(b) as anticipated by Diab et al. (USPN 6,067,462) or, in the alternative, under pre­

AIA 35 U.S.C. 103(a) as obvious over Lichter et al. (USPN 6,159,147 - cited in previous 
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action). In regard to claims 1, 24-25 and 44, Diab discloses a method and an apparatus 

for physiological parameter monitoring (abstract; Figs. 3-19), the method comprising: 

providing a physiological indicator signal (abstract; Col 1 lines 10-21 ; Col 3 line 12 - Col 

4 line 33) to a mobile communication device (Figs. 3 and 19); analyzing, using the 

mobile communications device, the physiological indicator signal to obtain 

measurements of one or more physiological parameters (pulse rate, abstract; oxygen 

saturation, Col 6 line 24 - Col 7 line 65); and detecting, using the mobile 

communications device and using only the measurements of the one or more 

physiological parameters, effects of motion artifacts in the measurements of the one or 

more physiological parameters and deciding whether to retain the measurements (Figs. 

11-13 and associated descriptions). According to the definition disclosed in paragraph 

[0028] of the specification, a mobile communications device refers to a device capable 

of executing applications and is portable. The device taught by Diab meets the 

limitation. If not inherent, Lichter teaches a mobile communications device (Fig. 3) which 

can be connected to various sensors to measure and analyze the collected data (Figs. 

16). Diab teaches an oximeter sensor which provides measurement data to an oximeter 

for analysis and calculation (Figs. 3 and 19 and associated descriptions). Therefore, it 

would have been obvious to one with ordinary skill in the art at the time of the invention 

was made to modify the method and the apparatus (Diab) to incorporate the mobile 

communications device (Lichter) in order to obtain more physiological data from a 

plurality sensors applied to a patient. 
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In regard to claims 2 and 26, Diab discloses the step of detecting effects of 

motion artifacts in the measurements comprises: a. preprocessing a segment from the 

measurement of one physiological parameter ( element 330, Fig. 1 and associated 

descriptions); b. obtaining a value of at least one indicator of volatility for the 

preprocessed segment (a, Fig. 13 and associated descriptions); c. including the 

segment in analyses of physiological measurements, if comparison of the value of the at 

least one indicator of volatility with a predetermined threshold (block 1308, Fig. 13 and 

associated descriptions) indicates noise/motion artifacts are not present (block 1310, 

Fig. 13 and associated description); and d. selecting another segment of the signal from 

the physiological measurement and proceeding to step (a), if the value of the at least 

one indicator of volatility is less than a predetermined threshold and another segment is 

available (block 1310, Fig. 13 and associated description ; continuous analysis of optical 

measurements, Col 23 lines 11-17). 

In regard to claims 8-9, 33-34, Diab discloses providing a physiological indicator 

signal comprises obtaining a signal from a PPG sensor (Fig. 2A, 3 and 19 and 

associated descriptions; claims 4-5). 

Claim Rejections - 35 USC§ 103 

7. Claims 3-5 and 27-29 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Diab as applied to claims 1, 24 and 44 above, and further in view of 

Addison et al. (USPGPUB 2005/0070774 - cited in previous action). In regard to claims 

3-5 and 27-29, Diab discloses all the claimed limitations except said at least one 
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measure of volatility comprises kurtosis and Shannon entropy. Addison teaches a 

wavelet analysis for disassociation of artifacts from the signal detected by a pulse 

oximeter (abstract) comprises the use of kurtosis and entropy analyses ([011 OJ). It is 

known in the art that many types of entropies, such as Shannon entropy can be utilized 

in wavelet analysis as evidenced by [0048] of Sarkela (USPGPUB 2007/0197930 -

cited in previous action). Wavelet analysis is another suitable method for removing/ 

reducing noise/ motion component containing the detected PPG signal (Addison). 

Therefore, it would have been obvious to one with ordinary skill in the art at the time of 

the invention was made to modify the method and the apparatus (Diab) to incorporate 

wavelet analysis method (Addison) in order to better remove/ reduce noise/ motion 

artifacts contained in the detected physiological signals. 

8. Claims 6, 30, and 53 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Diab and Addison as applied to claims 1, 24 and 

44 above, and further in view of Echauz et al. (USPN 6,678,548 - cited in previous 

action). In regard to claims 6, 30, and 53, Daib as modified by Addison discloses all the 

claimed limitation except the predetermined threshold is determined using receiver 

operator characteristic (ROC) analysis. Echauz teaches a threshold value can be 

determined using receiver operator characteristic (ROC) analysis for changing the 

sensitivity of feature classifications which includes wavelet coefficients and entropy 

analysis (Col 4 lines 26-51; Col 21 line 56 - Col 22 line 7). Therefore, it would have 

been obvious to one with ordinary skill in the art at the time of the invention was made 
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to modify the method and the apparatus (Diab as modified by Addison) to incorporate 

the ROC determined threshold (Echauz) in order to better removing/ reducing the noise 

content of the detected signals. 

9. Claims 7 and 31-32 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Diab as applied to claims 1, 24-25 and 44 above, and further in view 

of Jacobsen et al. (USPN 6,198,394 - cited in previous action). In regard to claims 7 

and 31-32, Diab discloses all the claim limitation except placing a portion of a subject's 

body over an objective lens of a camera in a mobile communication device; and 

obtaining video images of the portion of the subject's body. Jacobsen teaches placing a 

portion of a subject's body over an objective lens of a camera in a mobile 

communication device (element 376, Fig. 5A; Fig. 8; Col 13 lines 55-67); and obtaining 

video images of the portion of the subject's body (element 376, Fig. 5A; Fig. 8; Col 13 

lines 55-67). The portable communication device taught by Jacobsen can be connected 

to various sensors applied to a user (Figs. 1-3, 5-7, and 8 and associated description) 

and provide video images associated with specific location of the user to the command 

center (Col 13 lines 55-67). Therefore, it would have been obvious to one with ordinary 

skill in the art at the time of the invention was made to modify the method and the 

apparatus (Diab) to incorporate the camera of the portable communication device 

(Jacobsen) in order to obtain video images associated with specific location of the user 

and transferring to a central monitoring system/ unit. 
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10. Claims 18-22, 39-42, and 49-52 are rejected under pre-AIA 35 U.S.C. 103(a) as 

being unpatentable over Diab as applied to claims 1, 24-25 and 44 above, and further in 

view of Zhang (USPGPUB 2009/011211 O - cited in previous action). In regard to claim 

18, Diab discloses the measurement of ECG signals (Col 23 lines 51-57) but does not 

specifically discloses a measure of atrial fibrillation. Zhang teaches a measure of atrial 

fibrillation based on ECG signal analysis (abstract and Figs. 1-9). Therefore, it would 

have been obvious to one with ordinary skill in the art at the time of the invention was 

made to modify the method (Diab) to incorporate the ECG-based atrial fibrillation 

analysis (Zhang) in order to obtain more health information of the user. 

In regard to claims 19-22, 39-42, and 49-52, Diab as modified by Zhang 

discloses comparing the ECG signals in two adjacent data segments (Figs. 5-9 and 

associated descriptions of Zhang), Shannon entropy analysis ([0042] of Zhang), 

adaptive thresholds ([0036] of Zhang), detecting threshold ([0041-0042] of Zhang) but 

does not specifically disclose the recited limitations. However, time-varying coherence 

function(s) for analyzing two signals are known in the art as evidenced by Buck et al. 

(USPN 2010/0150375 - cited in previous action). Therefore, it would have obvious to 

one with ordinary skill in the art at the time of the invention was made to modify the 

method to incorporate time-varying coherence function analysis through investigations 

or researches in order to obtain optimal atrial fibrillation information. 

11 . Claims 23 and 43 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over the combination of Diab and Zhang as applied to claims 19-21 and 
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39-41 above, and further in view of Echauz. In regard to claims 6, 30, and 53, Diab as 

modified by Zhang discloses all the claimed limitation except the predetermined 

threshold is determined using receiver operator characteristic (ROC) analysis. Echauz 

teaches a threshold value can be determined using receiver operator characteristic 

(ROC) analysis for changing the sensitivity of feature classifications which includes 

wavelet coefficients and entropy analysis (Col 4 lines 26-51; Col 21 line 56 - Col 22 line 

7). Therefore, it would have been obvious to one with ordinary skill in the art at the time 

of the invention was made to modify the method and the apparatus (Diab as modified by 

Zhang) to incorporate the ROC determined threshold (Echauz) in order to better 

removing/ reducing the noise content of the detected signals. 

Response to Arguments 

12. Applicant's amendment and argument with respect to claims 1-9, 18-34, 39-44 

and 49-53 filed on 01/24/2014 have been fully considered but they are deemed to be 

moot in views of the new grounds of rejection. 

13. Applicant's arguments, see page 16-17 of Remarks, filed on 01/24/2014, with 

respect to claims 44 and 49-53 have been fully considered and are persuasive. The 35 

USC 101 rejection of claims 44 and 49-53 has been withdrawn. 

14. Applicant's arguments, see page 21-25 of Remarks, filed on 01/24/2014, with 

respect to claims 1, 18-23, 24-25, 39-43, 44, and 49-53 and claims 1, 24-25, and 44 

have been fully considered and are persuasive. The provisional double patenting 
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rejection to 13/684,979 of claims 1, 18-23, 24-25, 39-43, 44, and 49-53; 13/823,812 of 

claims 1, 24-25, and 44 have been withdrawn. 

15. In regard to claims 3-5 and 27-29, applicant alleged that none of the properties of 

the continuous wavelet transform, linearity, shift property, scaling property energy 

conservation or localization indicate that the inverse transform of the kurtosis of the 

wavelet transforms signal is the same as the kurtosis of the preprocessed segment of 

the measurement of one physiological parameter. It is noted that claim 2 recites an 

open-ended term of "comprises". The limitation of "at least one indicator of volatil ity" 

does not exclude other indicators suitable for other analyses. 

Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 




