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PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION 

DEVICE 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 

[00 01) This work was funded in part by the Office of Naval 

Research, Work Unit N00014-10-l-0640. The U.S. Government has 

certain rights in the invention. 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0002] This application claims priority to U.S. Provisional 

Application Ser. No . 61/434,862, filed January 21, 2011, 

entitled, "SYSTEM FOR QUANTIFYING THE PRESENCE OF PHASE COUPLING 

USING THE BISPECTRUM," U.S. Provisional Application Ser . No. 

61/512,199, filed July 27, 2011, entitled, "PHYSIOLOGICAL 

PARAMETER MONITORING FROM OPTICAL RECORDINGS WITH A MOBILE 

PHONE," U.S. Provisional Application Ser. No. 61/434,856, filed 

January 21, 2011, entitled, SYSTEM AND METHOD FOR THE DETECTION 

OF BLOOD VOLUME LOSS," and U.S. Provisional Application Ser. No . 

61/566,329, filed December 2, 201~, entitled, "TIME- VARYING 

COHERENCE FUNCTION FOR ATRIAL FIBRILLATION DETECTION," all of 

which are incorporated by reference herein in their entirety for 

all purposes. 

BACKGROUND 

[0003] These teachings relate generally to physiological 

parameter monitoring, and, more particularly, to physiological 

parameter monitoring with a mobile communication device. 

[0004] There is a need for low-cost physiological monitoring 

solutions that are easy to use, accurate, and can be used in the 

home or in ambulatory situations. _Smart phones are becoming more 

popular, more powerful and have a variety of sensors available to 

capture information from the outside world, process in real-time, 
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and transfer information remotely using wireless communications. 

This makes them an ideal option as a 'take-anywhere' 

physiological monitor without the need for additional hardware, 

and their potential has been explored for many medical 

telemonitoring applications. 

[0005 ] Optical video monitoring of the skin with a digital 

camera contains information related to the subtle color changes 

caused by the cardiac s i gnal and can be seen to contain a 

pulsatile signal. Given illumination of the area with a white LED 

mobile phone flash, this type of imaging can be described as 

reflection photoplethysmographic (PPG} imaging. The dynamics of 

the HR signal that can be captured by PPG contain information 

that can be used to detect other physiological conditions. 

[0006 ] Motion artifacts can affect the results of standard 

PPG. In the case of a mobile device and where there is no 

· physical device ensuring a stable connection as is the case with 

pulse- oximeter clips or EKG electrodes, motion artifacts can be 

of more concern . There is a need for systems and methods for 

physiological monitoring wi t h a mobile communication device that 

allow detection of motion artifacts. 

BRIEF SUMMARY 

[0 007] The teachings described herein disclose systems and 

methods that enable physiological monitoring with a mobile 

communication device and that a l low detection of motion artifacts 

so that the results reported are of acceptable quality are 

disclosed. 

[0008 ] In one or more embodiments, the method of these 

teachings for physi ological parameter monitoring includes 

providing a physiological indicator signal to a mobile 

communication device analyzing , using the mobile communi cations 

device, the physiological indicator signal to obtain measurements 
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of one or more physiological parameters and detecting, using the 

mobile communications device, eff~cts of motion artifacts in the 

measurements of the one or more physiological parameters and 

deciding whether to retain the measurements . 

[0009] Other embodiments and instances of the method of these 

teachings are also disclosed. 

[0010] In one or more embodiments of the system of these 

teachings, the system includes a physiological indicator signal 

sensing component (sensor) and a mobile communication device 

paving an analysis component analyzing the physiological 

indicator signal to obtain measurements of one or more 

physiological parameters and a motion artifact detection 

component detecting effects of motion artifacts in the 

measurements of the one or more physiological parameters. 

[0011] Other embodiments and instances of the system of these 

teachings are also disclosed . 

[0012] Embodiments and instances of computer usable media 

having computer readable code embodied therein, where the 

computer readable code causes one or more processors to implement 

the embodiments of the method of these teachings are also 

disclosed. 

[0013] For a better understanding of the present teachings, 

together with other and further objects thereof, reference is 

made to the accompanying drawings .and detailed description and 

its scope will be pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0014] Figure 1 is a flowchart representation of one 

embodiment of the method of these teachings; 

[0015] Figure la is a schematic flowchart representations of 

components of .. one embodiment of the method of these teachings; 
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[0016] Figure lb is a schematic f l owchart representations of 

components of another embodiment of the method of these 

teachings; 

[00 17 ] Figures 2a-2c are schematic graphical representations 

of resul ts for one exemplary embodiment of the method of these 

teachings; 

[0018 ] Figures 3a-3c are schematic graphical representations 

of results for another exemplary embodiment of the method of 

these teachings; 

[ 0019 ] Figures 4a-4b are schematic graphical representations 

of results for yet another exemplary embodiment of the method of 

these teachings; 

[ 0020 ] Figure 5 illustrates a schematic graphical 

representation of a resultant Time-Varying Coherence Function 

(TVCF) in a further exempl ary embodiment of the method of these 

teachings; 

[0 021] Figures 6a and 6b are schematic graphical 

representations of the TVCF at different frequencies in the 

further exemplary embodiment of the method of these teachi ngs; 

(0022] Figures 7a- 7c illustrate schematic graphical 

representations of true AF annotation and the values of frequency 

variations (FV) for different databases in the further exemplary 

embodiment of the method of these teachings; and 

[002 3 J Figure 8 represents a schematic block diagram 

representation of one embodiment of the system of these 

teachings . 

DETAILED DESCRIPTION 

(0024] The following detailed description is of the best 

currently contemplated modes of carrying out these teachings. 

The description is not to be taken in a limiting sense, but is 

made merely for the purpose of i llustrat i ng the general 
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principles of these teachings, since the scope of these teachings 

is best defined by the appended claims . Although the teachings 

have been described with respect to various embodiments, it 

should be real ized these teachings are also capable of a wide 

variety of further and other embodiments within the spirit and 

scope of the appended claims . 

[0025] As used herein, the singular forms "a, 1111 an," and 11 the" 

include the plural reference unless the context clearly dictates 

otherwise. 

[ 0026 ] Except where otherwise tndicated, all numbers 

expressing quantities of ingredients, reaction conditions, and so 

forth used in the specification and claims are to be understood 

as being modified in all instances by the term 11 about. 11 

[ 0027 ] To assist in the understanding of the present teachings 

the following definitions are presented. 

[ 0028] A "mobile communication ·device," as used herein, refers 

to a device capable of executing applications, and which is 

portable. In one instance, the mobile communication device has 

one or more processors and memory capability . Examples of mobile 

communication devices, these teachings not being limited to only 

these examples, include mobile phones, smart mobile phones, 

digital personal assistants, etc. 

[0029) A "physiological indicator signal," as used herein, 

refers to a signal that can be used to obtain measurements of one 

or more physiological parameters. Examples of physiological 

indicator signals, these teachings not being limited only to 

those examples, include photoplethysmograph (PPG) signals, 

electrocardiog~am (EKG) signals and color video images obtained 

from a portion of a subject's body (for example, but not limited 

to, obtained using the camera in a mobile communication device), 

which behave as reflection PPG images. 
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[0030] "Volatility," as used herein, refers to a measure of 

the probability of obtaining an extreme value in the future , such 

as measured by kurtosis and other statistical measures. 

[0031] "Detrending," as used herein, refers to the process of 

finding a best polynomial fit to a time series and subtracting 

that best polynomial fit from the time series. 

[0032] "SpO?," as used herein, refers to a measurement of the 

amount of oxygen being carried by the red blood cell in the 

blood. Sp02 is usually given in as a percentage and measures 

oxygen saturation . 

[0033] In one or more embodiments, the method of these 

teachings for physiological parameter monitoring includes 

providing a physiological indicator signal to a mobile 

communication device (step 5, Fig. 1), analyzing, using the 

mobile communications device, the physiological indicator signal 

to obtain measurements of one or more physiological parameters 

(step 10, Fig. 1) and detecting, using the mobile communications 

device, _effect?, of motion artifacts in the measurements of the 

one or more physiological parameters and deciding whether to 

retain the measurements (step 12, Fig. 1). 

[0034] The physiological indicator signal can, in one 

instance, be provided by 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. In another instance, the physiological indicator ·signal can 

be provided by a physiological monitoring sensor, for example, an 

external photoplethysmographic (PPG) sensor or an external 

electrocardiogram sensor. It should be noted that other manners 

of providing tne physiological indicator signal are within the 

scope of these teachings. 

[0035] Motion artifacts 
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(0036] One embodiment of the method for detecting effects of 

motion artifacts in the measurements of the one or more 

physiological parameters and deciding whether to retain the 

measurements is disclosed hereinbelow. It should be noted that 

other embodiments are within the scope of these teachings. 

[0037] In the embodiment shown in Fig. la, the method for 

detecting effects of motion artifacts includes preprocessing a 

segment of a signal (15, Fig. la) from a physiological 

measurement (20, Fig . la), obtaining a value of one or more 

indicators of volatility for the preprocessed segment (25, Fig. 

la) and determining from comparison of the value of the one or 

more indicators of volatility with a predetermined threshold 

whether or not noise/motion artifacts are not present. If 

noise/motion artifacts are not present, the segment is included 

in calculations quantities of interest (40, Fig. la) and the 

method proceeds to another segment (50, Fig. la), if another 

segment is available . If noise/motion artifacts are present, for 

most physiological parameters, the segment is discarded (45, Fig. 

la) and the method proceeds to another segment (SO, Fig. la), if 

another segment is available. For the measurement of an 

indication of blood loss, as shown in Fig. lb, a time-frequency 

spectrum analysis is performed for the preprocessed segment (30, 

Fig. lb) and a predetermined measure of the time-frequency 

spectrum analysis is compared to a predetermined measure's 

threshold (35, Fig. lb). If the predetermined measure is within 

limits determined by the predetermined measure 1 s threshold, the 

segment is included in calculations quantities of interest (40, 

Fig. lb) and the method proceeds to another segment, if another 

segment is available (SO, Fig . lb). If the predetermined measure 

is not within the limits determined by the predetermined 

measure's threshold, the segment is discarded (45, Fig. lb) and 
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the method proceeds to another segment (50, Fig. lb), if another 

segment is available. 

[0038) In one instance, the measure of volatility used in the 

above disclosed embodiment includes kurtosis. In another 

instance, the measure of volatility includes Shannon entropy. In 

a further instance, the measure of volatility uses both kurtosis 

and Shannon entropy. 

{0039] An exemplary embodiment of the application of the 

method for detecting motion artifacts is described herein below 

in order to further elucidate these teachings. However it should 

be noted that these teachings a're not limited to only that 

exemplary embodiments. 

[0040] 

[ 0041] 

Experimental protocol for one exemplary embodiment 

The algorithm has been tested on PPG signals obtained 

from two distinct scenarios as follows. 

[0042] l. ·rnvoluntary movements: Multi-site PPG signals 

recorded from 10 healthy volunteers under supine resting 

conditions for 5 to 20 minutes in clinical settings were used for 

our analysis. The data analyzed were a part of simulated blood 

loss experiments which consisted of baseline and lower body 

negative press~re application where the data from only the former 

condition was used for this study. Three identical reflective 

infrared PPG-probes (MLT1020; ADI Instruments, CO Springs, CO, 

USA) were placed at the finger, forehead and ear. While the 

finger and ear PPG probes were attached with a clip, the forehead 

probe was securely covered by a clear dressing. The PPG signals 

were recorded at 100 Hz with a Powerlab/16SPdata acquisition 

system equipped with a Quad Bridge Amp (ML795 & ML112; ADI 

Instruments) and a high- pass filter cut - off of 0.01 Hz. The 

subjects were not restricted from making any sort of movements 

during the recording procedure . 
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[0043] 2. V0luntary movements: Finger-PPG signals were 

obtained from 14 healthy volunteers in an upright sitting posture 

using an infrared reflection type PPG transducer (TSD200) and a 

biopotential amplifier (PPGlOO) with a gain of 100 and cut - off 

frequencies of 0.05-10 Hz. The MP100 (BIOPAC Systems Inc., CA, 

USA) was used to acquire finger PPG signals at 100 Hz. After 

baseline recording for 5 minutes without any movements (i.e. 

clean data), motion artifacts were induced in the PPG data by 

left-right movements of the index finger with the pulse oximeter 

on it. The subjects were directed . to produce the motions for time 

intervals that determined the percentage of noise within each 1 

minute segment; varying from 10 to 50 %. For example, if a 

subject was instructed to make left-right movements for 6seconds, 

that segment of data would contain 10% noise . Such controlled 

movements were carried out 5 times for each level of noise. In 

this protocol, we used the left-right movement of the index 

finger having the PPG clamp to induce movement artifacts since 

left-right movement was perpendicular to the plane of the PPG 

sensor orientation and thus generated significant noise as 

compared to up-down or arbitrary movements of the finger. The 

recorded PPG signals from both protocols were analyzed offline 

using Matlab® . 

[0044] 

[0045] 

B. Data Preprocessing: 

The PPG data were partitioned into 60s segments and 

shifted every 10s for the entire data . Each 60s PPG segment was 

subjected to a finite impulse response (FIR) band pass filter of 

order 64 with cut-off frequencies .of 0.1 Hz and 10 Hz . To 

account for th7 time-dependent low-frequency trends associated 

with the PPG signal and depending on the type of data analysis, 

either a low- or high-order polynomial detrending was used. For 

the purpose of artifact detection, we used in some cases as high 

as the 32nd-order polynomial fit to eliminate nonstationary 
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dynamics in the PPG signal. The use of a high-order polynomial 

detrend is important to an effective classification between clean 

and artifact-containing signals. For the time-frequency-spectral 

analysis during the second stage to determine usable data, a 

standard 2nd order polynomial detrend was used on the original 

PPG data (not on the data with a high-order polynomial detrend). 

Following detrend with either a low- or high- order polynomial 

fit, the PPG stgnal was zero-meaned. Before a computational 

analysis is conducted, the PPG waveforms in each data segment are 

visually examined and classified them into clean vs. corrupted 

segments. Any sort of disruption in the pulse characteristics was 

labeled as corrupted segments . This was done in order to later 

determine the accuracy of the method. 

(0046] 

(0047] 

C. Computational measures for artifact detection 

Following the preprocessing of each PPG data segment, 

our approach for the detection of artifacts involves the 

computation of the following two parameters. 

[0048] Kurtosis: Kurtosis is a statistical measure used to 

describe the distribution of observed data around the mean . It 

represents a heavy tail and peakedness or a light tail and 

flatness of a distribution relative to the normal distribution. 

The kurtosis of a normal distribution is 3. Distributions that 

are mo~e outlier-prone than the normal distribution have kurtosis 

greater than 3; distributions that are less outlier-prone have 

kurtosis less than 3 . The kurtosis is defined as: 

k = E(;.~-µ)4 ( 1} 
aA 

Whereµ is the mean of x, u is the standard deviation of x, and 

E(t} represents the expected value ·of the quantity t. 
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[0 049] Shannon entropy : SE quantifies how much the probabi l ity 

density f u nction (PDF) of the signal i s different from a uniform 

distribution and thus provides a quanti tative measure of the 

uncertainty present i n the signal. SE can be cal culated as 

Sh' = - ~~- riC-0:1cfo~?,;iCO) 
t-1 los(p (2) 

Where i represents the bin number, and p( i) is the probability 

distribution of the s i gnal amplitude. Presently, 16 bins (k = 16) 

have been used to obtain a reasonably accurate measure of SE. 

[00 5 0] 

[0051] 

D. Statistical analysis of computational measures : 

The nonparametric Mann Whitney test was conducted on 

data from the involuntary motion protocol to find the 

significance l evel s (p<0.05) for the SE and kurtosis measures 

between clean vs . corrupted PPG segments . Meanwhi l e, the 

nonparametric Kruskal-Wall is test with Dunn's multiple comparison 

post test was conducted on data from the voluntary motion 

protocol to find the significance (p<0.05) between c l ean vs . 

noise - corrupted PPG segments for the two measures. 

[ 0052] E. Detection of motion/noise artifacts: 
' 

( 0 0 53 ] By varying kurtosis val ues from 0 to 10 with an 

increment of 0.1, and SE values f r om 0.5 to 1. 0 with an increment 

of 0.01, receiver-operator characteristic (ROC) analysis were 

conducted for the populati on of SE and kurtosis val ues obtained 

from t he respective pool of clean and cor rupted PPG segments of 

both protocols: The substantially optimal threshold valu es for 

kurtosi s and SE that produced the substantially optimal 

sensitivity and specificity for the detection of artifacts. (see, 

for example, S . H. Park et. al . , Receiver Operating 

Cha·racteristic (ROC) Curve : Pract i cal Review for Radiologists, 

Korean J Radial . 2004 Jan-Mar; 5(1): 11-18 , which i s Incorporated 
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by reference herein is entirety for all purposes) where 

evaluated . 

(0054] The decision rules for the detection of artifacts were 

formulated as follows: 

DK-= {
1 

t 0 
if Ki~ Kr1r. 
if Ki> Kr1i 

(3) 

where DKi refers to the decision for artifact detection based on 

Ki, kurtosis for the ith segment. '1' represents clean data, 

whereas '0' represents corrupted data. KTh refers to the Kurtosis 

threshold. 

i.f S.Ei ;> s BTh 

if SEi < SBn 
( 4) 

where DSi refers to the decision for artifact detection based on 

SEi, SE for the ith segment. '1' represents clean data whereas 'O' 

represents corrupted data . SETh refers to the SE threshold. 

[0055] The fusion of kurtosis and SE metrics with their 

substantially optimal threshold values for the artifact detection 

was further consider and the sensitivity and specificity for the 

fusion of these two metrics was quantified. The decision rule for 

the detection of artifacts using a fusion of kurtosis and SE is : 

PD- = (i 
' lo (5) 

where FDi refers to the fusion decision for artifact detection 

based on both DKi and DSi for the ith segment . '1' represents 

clean data whereas \0' represents corrupted data. 
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[0056] Time:frequency spectral analysis for the assessment of 

severity of noise 

(0057) In the second stage of this embodiment of the 

motion/Noise Artifact algorithm, where blood loss is being 

detected, how severe the noise must be to affect the dynamics of 

the signal in the HR frequency range is assessed (shown in Fig. 

lb). Specifically, this second· stage determines if some of the 

segments that were deemed to contain artifacts can be used for 

noninvasive blood l oss detection, as these data may not be 

heavily contaminated. 

(0058] This step first requires the computation of time-

frequency analysis so that the amplitude modulations at each time 

point within the heart rate band can be obtained. This extracted 

amplitude modulation information is subsequently used to 

determine the state of usable data as detailed in the proceeding 

section . A time-frequency method known as the variable frequency 

complex demodulation method (VFCDM) to be described hereafter is 

used because it has been shown to provide one of the highest 

time-frequency resolutions. 

(0059] VFCDM Analysis: The development of the VFCDM algorithm 

has been previously disclosed in K. H . Chon, S. Dash, and K. Ju, 

"Estimation of respiratory rate from photoplethysmogram data 

using time-frequency spectral estimation," IEEE Trans Biomed Eng, 

vol. 56, no. 8, pp. 2054 - 63, Aug, 2009 and in U.S. Patent 

Application Publication 20080287815, published on November 20, 

2008, corresponding to U . S. Patent Application No. 11/803,770, 

filed on May 16, 2007, both of which are incorporated by 

reference herein in their entirety for all purposes . Thus the 

VFCDM algorithm will be only briefly summarized hereinbelow. 
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[ 0060 ] Consider a sinusoidal signal x(t) to be a narrow band 

oscillation with a center frequency fO, instantaneous amplitude 

A(t), phase ¢(t), and the direct current component dc(t): 

x(t) = dc(t) + A(t)cos (2rrfot + q>(t)) ( 6) 

[ 0061] For a given center frequency, the instantaneous 

amplitude information A(t) and phase information ¢(t) can be 

extracted by multiplying (6) by e-i 'lrrfo:, which results in the 

following : 

·[006 2] A leftward shift by e-J:rrfot results in moving the center 

frequency fO to zero frequency in the spectrum of z(t) . If z(t) 

in (7) is subjected to an ideal low-pass filter (LPF) with a cut -

off frequency f.c < la , then the filtered signal Zzp(t) will contain 

only the compo~ents of interest and the following can be 

extracted: 

[ 0063 ] 

d.( '\ - l ~mag(r1p(t)} 
'Y t.1 = tan 

r•ail(.sz,, (t)) 

(8) 

( 9) 

(10) 

The method can easily be extended to the variable 

frequency case, where the modulating frequency is expressed as 

J: Znf('c)dr and the negative exponential term used for the 

d d 1 
. . e-j J; Znf(-r)d1; f b 

emo u ation is The instantaneous requency can e 

obtained using the familiar differentiation of the phase 

information as follows: 
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f(t) = fc + !__ dtf>(t) 
O Zrr d ( t) 

(11) 

[0064] Thus, the VFCDM method involves a two - step procedure. 

At first, the fixed frequency complex demodulation technique 

identifies the signal's dominant frequencies, shifts each. 

dominant frequency to a center frequency, and applies a low-pass 

filter (LPF) to each of the center frequencies. The LPF has a 

cutoff frequency less than that of the original center frequency 

and is applied to each dominant frequency. This generates a 

series of band-limited signals. The instantaneous amplitude, 

phase and frequency information are obtained for each band­

limited signal using the Hilbert transform and are combined to 

generate a time - frequency series (TFS). Finally, the second step 

of the VFCDM method is to select only the dominant frequencies 

and produce a high- resolution TFS . 

[0 065] Once the TFS of the PPG signal is obtained via the 

VFCDM method, the largest instantaneous amplitude at each time 

point within the HR band (HR±0.2Hz) of the TFS of the VFCDM are 

extracted as the so - called AMHR components of the PPG that 

reflect the time varying amplitude modulation (AM) of the HR 

frequency. The initial and final Ss of the TFS were not 

considered for the AMHR extraction because time frequency series 

have an inherent end effect that could produce false variability 

of the spectral power. The median value of the AMHR components 

was evaluated for each corrupted PPG segment. 

[0066] Determination of usable PPG segments corrupted with 

insignificant artifacts: 

[0067] The AMHR median values were computed separately for 

clean PPG segments of each probe site for involuntary artifacts 
.. 

as well as for the voluntary artifact protocols as described 
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above. The mean± 2*SD of the AMHR median population were 

determined as their respective 95% statistical limits for each 

clean PPG data set. If the AMHR m~dian value of the corrupted PPG 

segment lies within the statistical limits of the clean data, the 

respective corrupted PPG segment was considered as usable data; 

otherwise it was rejected . Thus, the model of our algorithm 

outlined in Fig. 1 has been designed to function in two separate 

stages for the detection and quantification of usable data among 

those that contain artifacts in PPG signals. Referring to Fig. 

la, a segment of a signal (15, Fig. 1) from PPG is preprocessed 

(filtered) (55, Fig. la), one or more indicators of volatility 

for the preprocessed segment are evaluated (60, Fig. la) to 

determine from comparison of the value of the one or more 

indicators of volatility with a p~edetermined threshold whether 

or not noise/motion artifacts are not present. If noise/motion 

artifacts are not present, the segment is included in 

calculations quantities of interest (65, Fig. 1) and the method 

proceeds to another segment, if another segment is available. If 

noise/motion artifacts are present, a time-frequency spectrum 

analysis is performed for the preprocessed segment and a 

predetermined ~easure of the time - frequency spectrum analysis, 

AMHR, is compared to a predetermined measure's threshold, the 

mean± 2*Standard deviations {SD) of the AMHR median population 

of a clean sample. If the predetermined measure is within limits 

determined by the predetermined measure's threshold, the segment 

is included in calculations quantities of interest and the 

method proceeds to another segment, if another segment is 

available). If the predetermined measure is not within the limits 

determined by the predetermined measure's threshold, the segment 

is discarded and the method proceeds to another segment, if 

another segment is available . 

[0068] Heart Rate And Heart Rate Variability Detection 
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[0069] In one instance, the physiological measurements are 

heart rate and heart rate variability. In one embodiment, the 

method of these teachings for obtaining measurements of heart 

rate and heart rate variability includes determining beats for 

the physiological indicator signai (examples of beat detection 

algorithm, the~e teachings not be limited to those examples, can 

be found in Beat Detection Algorithms, available at 

http://www.flipcode.com/misc/BeatDetectionAlgorithms.pdf and 

accessed on January 17, 2012), determining beat to beat intervals 

and applying a cubic spline algorithm to obtain a substantially 

continuous beat to beat interval signal indicative of heart rate. 

(0070 ] The method for detection of beat to beat variability 

disclosed in United States Patent Application No. 20110166466, 

entitled RR INTERVAL MONITORING METHOD AND BLOOD PRESSURE CUFF 

UTILIZING SAME, published on July 7, 2011, which is incorporated 

by reference herein is entirety for all purposes, could be 

applied. Also, the methods for detection of the autonomous 

system imbalance disclosed in United States Patent Application 

20090318983, entitled Method And Apparatus For Detection And 

Treatment Of Autonomic System Imbalance, published on December 

24, 2009, which is Incorporated by reference herein is entirety 

for all purposes, could be applied. 

[ 0071] In another instance, the physiological measurement is 

respiratory rate . One embodiment of the method for obtaining 

measurements of respiratory rate includes obtaining time­

frequency spectrum of the physiological indicator signal 

utilizing variable frequency complex demodulation (VFCDM) and 

obtaining respiratory rates by extracting a frequency component 

that has a largest amplitude for each time point at a heart rate 

frequency band. 

· [ 0072] An exemplary embodiment of the measurement of heart 

rate and heart rate variability and respiratory rate is presented 
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hereinbelow in order to further elucidate these teachings. It 

should be noted that these teachings are not limited to the 
f 

exemplary embodiment . 

[ 0 07 3 J In order to compare the exemplary embodiment of the 

present .teachings to conventional methods, experiments were 

performed to measure the heart rate, heart rate variability and 

respiratory rate using conventional techniques. Electrocardiogram 

(EKG) recordings were made with an HP 78354A acquisition system 

using the standard 5 - lead electrode configuration. A respiration 

belt was attached around the subject's chest to monitor breathing 

rate (Respitrace Systems, Ambulatory Monitoring Inc . ) . 

Respiratory and EKG recordings were saved using LabChart software 

(ADinstrumentsl at a sampling rate of 400 Hz. 

(0074] Data were recorded during spontaneous breathing for a 

single subject. Data collection was initiated as follows : (1) 

initiate mobile phone video recording, (2) start recordings of 

EKG and respiration trace 10 seconds after initiation of mobile 

phone recording, and (3) set mobile phone down and place 

subject's left'index finger over camera lens. This procedure 

allowed for alignment of data files to within 1 second. 

[0075 ] Metronome breathing experiments were performed on a 

single subject with rates set at 0 . 2, 0.3, and 0 . 4 Hz (12, 18, 

and 24 Beats per Minute {BPM)) . The subject was asked to inhale 

with each beat.of the metronome. Metronome recordings were made 

for 2 minutes for each section. 

[007 6] For the measurements using the exemplary embodiment of 

these teachings, color changes of the finger were recorded using 

a Motorola Droid® (Motorola Mobility, Inc.) mobile phone . The 

palmar side of the left index finger was placed over the camera 

lens with the flash turned on. Subjects were instructed to rest 

their finger on the camera lens without pressing down with 

additional fore~, and to keep their finger still to reduce any 
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motion artifacts. Videos were recorded with 720x480 pixel 

resolution at a sampling rate of ~4.99 fps in . 3gpp file format. 

The .3gpp videos were conve~ted to Audi9-Video Interleave {AVI) 

format at 720x480 pixel resolution and 25 fps using Pazera Free 

3gp to AVI Converter 1.3 (http://www . pazera-software . com/). All 

further analysis was performed on the AVI videos in Matlab R2010b 

(The Mathworks Inc.} 

[0077] For experiments assessing HR, heart rate variability 

(HRV), and respiration rate, only the green band from the video 

recordings was used . A 50x50 pixel average of a region on the 

video signal at each frame was made for the green band. This 

signal is from herein referred to as GREEN. 

[0078) R-wave peak detection w~s performed for the EKG signal 

using a custom peak detection algorithm. Beats were detected for 

the GREEN signal using a conventional algorithm. Beat-beat 

intervals were computed, and cubic splined to 4 Hz to obtain the 

continuous HR for each signal (HREKG and HRGREEN). The power 

spectral density (PSD) of HR was computed using Welch periodogram 

method . 

[0079] A section 105 of an exemplary GREEN signal obtained 

during spontaneous breathing is shown in Fig. 2a . The pulse 

signal is similar to a traditional PPG signal obtained from a 

pulse-oximeter. Peak detection was performed to identify the HR 

signal, shown in Fig . 2b along with that obtained from an EKG 

atter R-wave peak detection. The mean±SD was 92.2±5.3 for HREKG 

and 92.3±5.9 for HRGREEN . 

[0080] The dynamics of the HR signals- HRGREEN 110, HREKG 120 

shown in Fig. 2b were assessed by frequency analysis (Fig. 2c). 

The dominant peak on both signals is seen to be at a low 

frequency <0.1 Hz . A second peak is seen on both signals in the 

sympathetic ra~ge (0 . 04 - 0 . 15 Hz), and a third peak at 

approximately 0.2 Hz is representative of the respiration rate . 
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Additional high frequency components are seen in HRGREEN 112 

compared to HREKG, possibly from the suboptimal low sampling 

frequency of the mobile phone recording . 

[0081] Respiration Rate Detection 

[0082] Freq~ency modulation (FM) and amplitude modulation {AM) 

sequences were extracted as described in K. H. Chon, S. Dash, and 

K. Ju, '\Estimation of respiratory rate from photoplethysmogram 

data using time-frequency spectral estimation," IEEE Trans Biomed 

Eng, vol. 56, no. 8, pp. 2054-63, .Aug, 2009 and in U.S . Patent 

Application Publication 20080287815, published on November 20, 

2008, corresponding to U.S. Patent Application No. 11/803,770, 

filed on May 16, 2007, both of which are incorporated by 

reference herein in their entirety for all purposes, and used to 

estimate the breathing rate (Fig . 3a&b) . Breathing rates were 

confirmed by taking the PSD of the respiration trace during 3 

periods of metronome breathing recorded with the metronome set at 

0.2, 0.3, and 0.4 Hz . Breathing rates from the respiration trace 

and GREEN signal using the FM sequence were estimated at the 

three metronome rates as 0 . 18 and 0.16, 0.30 and 0.32, and 0.40 

and 0 . 38 Hz, respectively. The PSDs of the FM sequence 210, 220, 

232 and respiration trace 212, 222, 230 for the three breathing 

rates are shown in Fig . 3c . 

[0083] Oxygen Saturation Detection 

(0084] In yet another instance, the physiological measurement 

is a measure of oxygen saturation . In one embodiment, the 

physiological indicator signal is acquired by 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. In that embodiment, the method of 

these teachings for obtaining a measure of oxygen saturation 

includes obtaining an average intensity of a red component and a 

blue component of the video images of the portion of the 
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subject's body, the average intensity of the red component and 

the average intensity of the b l ue component constituting DCRED 

and DCBLUE respectively, obtaining a standard deviation of the 

red component and the blue component, the standard deviation of 

the red component and the blu e component constituting ACRED and 

ACBLUE respectively, and obtaining the measure of oxygen 

saturation (Sp02) by 

[0 085] 

ACRED/ 

Sp02 = A - B / DCRED 
ACBwE/ 

/ DCBWE 

An exemplary embodiment of the measure of oxygen 

saturation is presented hereinbelow in order to further eluc idate 

these teachings. I t should be noted that these teachi ngs are not 

limited to the exemplary embodiment . 

[ 0 0 86] In order to compare the · exemplary embodiment of the 

present teachings to conventional methods, experi ments were 

performed to measure oxygen saturation. 

[0087] Breath holding experiments were performed to assess the 

impact of reduced oxygen saturati on on the optical recordings on 

two subjects. A commercial reflectance pulse - oximeter (Radical 

SETTM, Masimo) was placed o n the left ring finger to record 1 sec 

measurements of Sp02. The mobile phone camera lens was placed 

underneath the subjects' left index f i ngertip. A black cloth was 

p l aced around the finger on the camera lens to i sol ate the sensor 

from l ight emanating from the commercial p u lse - oximeter . The data 

files were aligned by starting the data logging of the pulse­

oximeter by verbal command af t er the mobile phone recording 

started, and using the audio file to determine the initiat ion 

time point. 
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(0088] Subjects were asked to breathe normally for 

approximately 30 seconds, exhale, and then to hold their breath 

till they felt · discomfort . Two consecutive breath holding periods 

were recorded for each subject. 

[0089] 

[ 0090 ] 

Oxygen Saturation Monitoring 

The ratio of RED and BLUE in the equation for SpO 

provided hereinabove was computed .and the A and B parameters were 

estimated for each subject using the commercial pulse - oximeter 
' 

Sp02 values as a reference. For the subject shown in Fig . 4a, A 

and Bin 

ACRED/ 
Sp02 = A - B 1 DC RED 

ACBwE/ 
/ DCBWE 

were determined to be 154.5 and 

220.3, respectively, and for the subject in Fig . 4b, A and B were 

determined to be 155.7 and 265.5. (In Figs. 4a and 4b, 

measurements from the pulse oxymeter are labeled 310, 312, while 

measurements from these teachings are labeled 320, 322. It can be 

observed in Fig. 4a, 4b that Sp02 decreases monitored with the 

commercial pulse-oximeter appear to cause decreases in our 

computed Sp02 value obtained from the mobile phone recording . For 

the subject in Fig. 4a, a minimum Sp02 level of 84% was recorded 

from the commercial pulse - oximeter and a minimum of 81% was 

computed with 

AC in RED 

Sp02 = A-B DCRi:.'D . 
ACswE / 

- -;;nc8lur, 

[0091) It should be noted that, although offline analysis we 

performed in the above exemplary embodiments, given the current 

processing power available in mobile phones (currently 1GHz dual­

core processors available), performing the analysis directly on a 

mobile phone is within the scope of these teachings. 
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[0092] 

[0093] 

Blood Loss Detection 

In a further instance, the physiological measurement is 

a measure of blood loss . One embodiment of the method for 

obtaining a measure of blood loss includes obtaining time­

frequency spectrum of the physiological indicator signal 

utilizing variable frequency complex demodulation (VFCDM), 

obtaining the amplitude modulation (AM) series from a set of the 

largest instantaneous amplitude a~ each time sample within the 

heart rate frequency band of the time- frequency spectrum and 

determining whether .the amplitude modulation decreases, a 

decrease in the amplitude modulation indicating blood volume loss 

in the subject. 

[00 94] An exemplary embodiment of the method for obtaining a 

measure of blood loss is disclosed in U.S. Provisional 

Application Ser . No. 61/434,856, filed January 21, 2011, 

entitled, SYSTEM AND METHOD FOR THE DETECTION OF BLOOD VOLUME 

LOSsn and in Nandakumar Selvaraj, Christopher G. Scully, Kirk H. 

Shelley, David G. Silverman, and Ki H. Chon, Early Detection of 

Spontaneous Blood Loss using Amplttude Modulation of 

Photoplethysmogram, 33rd Annual International Conference of the 

IEEE EMBS Boston, Massachusetts USA, August 30 - September 3, 

2011, both of which are incorporated by reference herein in their 

entirety for all purposes. 

[0095] Other embodiments of the method for obtaining a measure 

of blood loss are disclosed in WIPO International Publication No. 

WO 2011/050066 A2, entitled uApparatus And Method For Respiratory 

Rate Detection And Early Detection Of Blood Loss Volume, 11 

published on April 28, 2011, which is incorporated by reference 

herein in its entirety for all purposes. 

[0096] 

[0097] 

Atrial Fibrillation Detection 

In a further instance, the physiological measurement is 

a measure of atrial fibrillation . One embodiment of the method 
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for obtaining a measure of atrial fibrillation includes obtaining 

a time-varying coherence function by multiplying two time-varying 

transfer functions (TVFTs), the two time-varying transfer 

functions obtained using two adjacent data segments with one data 

segment as inp~t signal and the other data segment as output to 

produce the first TVTF, the second TVTF is produced by reversing 

the input and output signals and determining whether the time­

varying coherence function (TVCF) is less than a predetermined 

quantity . In another embodiment, determining whether the time­

varying coherence function is less than the predetermined 

quantity includes obtaining one or more indicators of atrial 

fibrillation and determining whether the one or more indicators 

of atrial fibrillation exceed predetermined thresholds. In one 

instance, the one or more indicators of atrial fibrillation 

include a variance of the time-varying coherence function. In 

another instan9e, the one or more indicators of atrial 

fibrillation also include Shannon entropy. In yet another 

instance, the predetermined thresholds are determined using 

receiver operator characteristic (ROC) analysis. 

[0098] In the embodiment of the method for obtaining a measure 

of atrial fibrillation disclosed hereinabove, the TVCF is 

estimated by the multiplication of two time-varying transfer 

functions (TVTFs). The two TVTFs are obtained using two adjacent 

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

other data segment as the output to produce the first TVTF; the 

second TVTF is produced by reversing the input and output 

signals . It has been found that the resultant TVCF between two 

adjacent normal sinus rhythm segments show high coherence values 

(near 1) throughout the entire frequency range. However, if 

either or both segments partially or fully contain AF, the 

resultant TVCF is significantly lower than 1. When TVCF was 

combined with Shannon entropy (SE), even more accurate AF 
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detection rate of 97 . 9% are obtained for the MIT-BIH Atrial 

Fibrillation (AF) database (n=23) with 128 beat segments. 

[ 0099 ] In the embodiment discl osed herein above, the TVCF is 

obtained by the multiplication of the two time-varying transfer 

functions. To demonstrate the use of the TVTF in obtaining the 

TVCF, the TVCF is first defined via the nonparametric time­

frequency spectra as 

(12) 

where 5:JQ.(t,D and Syx(t,f) represent the time-frequency cross­

spectrum, and Sxx(t,f) and Syy(t:,f) represent the auto spectra of the 

two signals x and y, respectively. Specifically, the first term 

in Eq . (12) is the coherence function when xis considered as the 

input and y as the output . Similarly, the second term in Eq. (12) 

is the coherence function when y is considered as the input and x 

as the output._For a linear time varying {TV) system with x as 

the input and y as the output, the TVTF in terms of time ­

frequency spectra can be obtained as 

(13) 

where R.x, JJt,n is the TVTF from the input x to the output y 

signal. Similarly, for a linear TV system with y as the input and 

x as the output, the TVTF can be obtained as 

(14) 

(00 1 00] Thus, the time-varying magnitude ly(t,f)l:z is obtained by 

multiplying the two transfer functions, 
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(15) 

[00101] Given the relationship of (15), a high resolution TVCF 

can be obtained from ARMA models: 

Pi Q~ 

}'(n) = - L a(n, Oy(n -0 + I b(n,j)x(n - j) ( 16 -1) 
i=1 j=O 

F,. Q. 

x(n) =-L a(,z,i)x(n- i) + 2,/l(n,Jjy(n-J') 
i=1 j=O 

(16-2) 

where (16-1) represents y(n) as the output and x(n) as the input. 

Similarly, (16-2) represents x(n) as the output and y(n) as the 

input . Given the ARMA models of (-16), the two transfer functions 

of (15) can be obtained as 

( 1 7) 

[00102] Finally, the TVCF can be obtained by multiplying the 

two transfer functions as described in (17). For the parameter 

estimation, the time-varying optimal parameter search (TVOPS) 

criterion can be used, which has been shown to be accurate when 

applied to many diverse physiological signals. For the 

physiological signals considered, the TVOPS has been shown to be 

more accurate than the AIC, minimum description length (MDL) and 

the fast orthogonal search criterion. For TVOPS, time-varying 

coefficients are expanded onto a set of basis functions. It has 

been previously demonstrated that Legendre polynomials are a good 
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choice for capturing dynamics that are smoothly changing with 

time . 

[00103] 

[00104] 

AF Detection: Variance of TVCF 

For AF detection, two adjacent beat segments with the 

length denoted as seg has been formulated using the following 

ARMA models: 

P, Q., 

Si+1:i+se.9(n) = - L a:(n, i)Si+~+ug(n-i) + I b(n,J)Siue9+1:.,i+2-s:.eJ.n - ]) 

i=1 jmO 

;,. Qi 
(18) 

Si+ug+1:l+2-seo(~) = - ~ a(n~0St+ng+l..:i+:2·.wg(n-i) + 2P(n,J)S1+1:t+seg(n- JJ 
L: t i ~o 

where S1+1:t+ssgW and St+.r.ea-r1.:i-1-z·~g(·n) are two adjacent RR interval 

time series from the (i+l)~ to th~ (i+seg)th and from the 

(i+seg+l) th to the (i+2-seg) ch, respectively. By substituting (18) 

into (17) 1 the two transfer functions are obtained, and the TVCF 

is obtained by multiplication of the two TVCFs. 

[00105] An exemplary embodiment.of the measure of atrial 

fibrillation is presented hereinbelow in order to further 

elucidate these teachings. It should be noted that these 

teachings are not limited to the exemplary embodiment. 

[00106] The detection algorithm was tested on four databases 

using 128 beat segments: the MIT- BIH AF database, the MIT- BIH 

normal sinus rhythm {NSR) database (n=l8} 1 the MIT-BIH Arrhythmia 

database (n=48), and a clinical 24-hour Holter AF database 

(n=15) . 

[00107] In order to illustrate AF detection, the TVCF are 

calculated using ARMA (P1=5,Q1 =5 ) with the first order Legendre 

function for subject 8455 of the MIT-BIH AF database . The first 

order of Legendre polynomials was used as this choice resulted in 

the best accuracy for the MIT-BIH AF database (N=23) . The 
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optimal ARMA model order was found to be Pl=S and Ql=S with 

seg=l28, which will be explained in detail in the proceeding 

section. A 128 beat segment was used which was then shifted by 

128 beats. A 64 point FFT was used, which resulted in a 

frequency resolution of 0.0156 Hz. Figure 5 shows the resultant 

TVCFs accordin§ to each beat and normalized frequency (assuming a 

Nyquist frequency of 0.5 Hz). As shown in Figure 5, the. TVCF 

values are close to one throughout the entire frequency range for 

the two adjacent normal sinus rhythm (NSR) data segments. 

However, the TVCF values significantly decreased when either or 

both segments partially or fully contained AF. 

[00108] As shown in Figure 5, it is observed that the TVCF 

values are highly varying for different frequencies when the 

patient is in AF. That is, high frequencies tend to have lower 

coherence values than lower frequ~ncies, in AF (see Figures 6a, 

6b). To illustrate this phenomenon in more detail, some of the 

TVCF values are shown selected at various frequencies from Figure 

5 as a function of time in Figure 6(a) . Figure 6(b) shows the 

corresponding average values of TVCF according to each normalized 

frequency and each 128-beat segment for both the AF and NSR 

databases. It is noted that for AF data, TVCF values start close 

to one at low frequencies but they drop to low values quickly as 

the frequency increases . However, for NSR data, the TVCFs are 

nearly constant (slightly decreasing) at near unit values for all 

frequencies. This can be explained by the fact that the selected 

ARMA model terms for AF include l~rgely self and its delay of one 

lag terms (e.g. x(n), x(n- 1), y(n) and y(n-1)), as expected, 

thus, TVCF values will be high only at the low frequencies and 

become lower as frequencies increase. Also note in the left 

panel of Figure 6, it is observed that the variance of TVCF 

values is significantly high for AF but nearly constant for NSR. 
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[0 0 1 09] Based on the latter observation as described above, AF 

detection is performed by examining the variance of TVCF through 

the entire frequency range . For each beat, the variance of TVCF 

values, termed the frequency variations (FV), is calculated 

among all frequencies. Using FV-TVCF, the AF detection 

performance was investigated on the entire MIT-BIH AF database. 

(00110 ] Referring now to Figures 7A and 3B, FV-TVCF values and 

true AF annotation for three representative subjects 4048, 735 

and 7162 of the MIT-BIH AF database are shown. In Figure 7(a), 

the data set 4048 contains seven AF episodes with lengths of 206, 

66, 37, 34, 388, 40 and 42 beats, _and the values of FV- TVCF 

increase in the beats where AF occurs. In Figs. 7(b), the data 

set 735 contains one AF episode with a length of 332 beats 

whereas for the dataset 7162, AF episodes persist for the entire 

time segment shown. The FV-TVCF values ref l ect this by never 

returning to a value of zero . 

[00111] Ectopic Beat Elimination and Shannon Entropy 

Combination 

[0 0112] A NSR segment including premature or ectopic beats may 

also result in lower TVCF values. In order to reduce the effect 

of the premature and ectopic beats, we e l iminated outliers and 

filtered ectopic beats. To summa~ize, p r emature or ectopic beats 

can be recognized by their signature short-long RR sequence 

between normal ' RR intervals . For each RR interval i n the time 

series, the ratio RR(i)/RR{i-1) was computed, where RR(i) is the 

ith beat, and eliminated RR(i) and RR(i+l) when the following 

three conditions were satisfied: 1 ) RR(i)/RR(i-l)<percl, 2) 

RR{i+l)/RR{i)>perc99 and 3) RR{i+l)/RR(i+2)>perc25, where percl, 

perc25 and perc99 are the 1st, 25th and 99th percentiles based on 

a histogram of the RR interval values, respectively. 

[001 13 ] Shannon entropy (SE) as in (19) was also combined with 

FV-TVCF, to increase the accuracy of AF detection. SE has been 
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shown to be a robust de t ector of AF and is estimated according to 

the following calculation : 

(19) 

(00114 ] Note that Nbrn was selected for the best accuracy 

according to segment lengths while Nb[n = 16 was selected. 

[ 0 0 115] 

[001 16 ] 

Detector Optimization 

In one embodiment, the condition for AF detection can 

be given by a simple logical AND condition : 

• If (FV ~ THw.,) AND (SE ;? TH:i,), then classify it as AF. 

• Else classify it as non-AF . 

[00 117] TH'wi.r .and THse are the threshold values of the variance 

and the Shannon entropy, respectively, and are selected based on 

the best accuracy; specifically, we used receiver operator 

characteristic (ROC) analyses. For each combination of TRv~r and 

TH:;&, the number of True Positives · (TP), True Negatives (TN}, 

False Positives (FP) and False Negatives (FN) were found, and used 

the accuracy (TP+TN)/(TP+TN+FP+FN) on the MIT-BIH AF database. In 

addi tion, the sensitivity TP/(TP+FN) and specificity TN/(TN+FP) 

were calculated. The procedure was repeated by changing the order 

of ARMA model and the lengths of ~egrnents. Note that the ARMA 

model order was restricted by setting Pl=Ql . After finding the 

values of THvar 'and THsE with each different n umber of model orders 

and lengths of segments, the same parameters were applied to the 

databases from MIT- BI H and the clinical AF database . 

[ 0011 8 ] In another embodiment of the method for obtaining a 

measure of atrial fibrillation, the method, using the Root Mean 

Square of Succ~ssive Di fferences (RMSSD), disclosed in United 

States Patent Application No. 20110166466, entitled RR I NTERVAL 

MONITORING METHOD AND BLOOD PRESSURE CUFF UTILIZING SAME, 

30 



Petitioner Ex-1004, 0031Petitioner Ex-1004, 0031

Attorney Docket No. 30210-201 

pu blished on Jul y 7, 2011, which is incorporated by reference 

herein is entirety for a l l purposes, is appl ied . 

[ 0011 9] In one or more embodime~ts, the system of these 

teachings for physiological parameter monitoring includes a 

physiological indicator signal sensing component (sensor) and a 

mobile communication device having an analysis component 

analyzing the physiological i ndicator signal to obtain 

measurements of one or more physiological parameters and a motion 

artifact detection component detecting effects of motion 

artifacts in the measurements of the one or more physiological 

parameters . 

(00 12 0 ] In one instance, the mobile communication device 

includes one or more processor s and one or more computer usable 

media, where the computer usable media has computer readable code 

embodied therein that causes the processor to analyze the 

physiological indicator signal to obtain measurements of one or 

more physiological parameters and to detect effects of motion 

artifacts in the measurements of the one or more physiological 

parameters . In one or more embodiments, the computer readable 

code causes the processor to implement the methods described 

hereinabove. 

[ 0 0121i I t should be noted that other embodiments of the mobile 

communication device, such as the use of ASICs or PPGAs in order 

to implement the analysis component and/or the motion artifact 

detection component are within the scope of these teachings . 

[00122] Fig. 8 is a block diagram representation of one 

embodiment of the system of these teachings. Referring to Fig. 8, 

in the embodiment shown therein, a mobile communication system 

280 includes a processor 250 and one or more memories 260. A 

physiological indicator signal sensing component (sensor) 270 

suppl i es a physiol ogical indicators signal to the mobile 

communication device 280. The sensor 270 can be a 
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photoplethysmographic (PPG) sensor or an electrocardiogram (EKG) 

sensor. In the embodiment shown in Fig . 8, a camera 265, where 

the camera as an objectiv e lens 267, can also supply . the 

physiological indicators signal to the mobile communication 

device 280 . The one or more memories 260 have computer usable 

code embodied therein that causes the processor 250 to that 

causes the processor to analyze the physiological indicator 

signal to obtain measurements of one or more physiological 

parameters and to.detect effects of motion artifacts in the 

measurements of the one or more physiological parameters. In one 

or more instances, the computer readable code causes the 

processor 250 to perform the implement the methods described 

hereinabove . 

[ 00 123) The one or more memories 260 represent one embodiment 

of computer usable media having computer readable code embodied 

therein that causes a processor to implement the methods of these 

teachings. Embodiments of the method of these teachings are 

described hereinabove and the computer readable code can cause a 

processor to implement those embodiments. 

[00124) In the embodiment shown in Fig. 8, the mobile 

communication device 280 also includes an antenna 265 that 

enables communications through one or more of a variety of 

wireless protocols or over wireless networks. It should be noted 

that, although the sensor 270 is shown as being directly 

connected to the mobile communication device 280, embodiments in 

which the sensor 270 provides the _physiological indicators signal 

to the mobile communication device 280 through a wireless 

connection are · also within the scope of these teachings . 

(00125] For the purposes of describing and defining the present 

teachings, it is noted that the term 11 substantially11 is utilized 

herein to represent the inherent degree of uncertainty that may 

be attributed to any quantitative .comparison, value, measurement, 
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or other representation. The term irsubstantially" is also 

utilized herein to represent the degree by which a quantitative 

representation may vary from a stated reference without resulting 

in a change in the basic function of the subject matter at issue. 

[00126] Elements and components described herein may be further 

divided into additional components or joined together to form 

fewer components for performing the same functions. 

[00127] Each computer program may be implemented in any 

programming language, such as assembly language, machine 

language, a high-level procedural programming language, or an 

object-oriented programming langu~ge. The programming language 

may be a compiled or interpreted programming language. 

[00128] Each · computer program may be implemented in a computer 

program product tangibly embodied in a computer- readable storage 

device for execution by a computer processor. Method steps of 

the invention may be performed by a computer processor executing 

a program tangibly embodied on a computer-readable medium to 

perform functions of the invention by operating on input and 

generating output. 

[00129] Common forms of computer - readable media include, for 

example, a floppy disk, a flexible disk, hard disk, magnetic 

tape, or any other magnetic mediu~, a CDROM, any other optical 

medium, any physical medium with patterns of holes, a RAM, a 

PROM, and EPROM, a FLASH-EPROM, any other memory chip or 

cartridge, all of which are non-transitory. As stated in the 

USPTO 2005 Interim Guidelines for Examination of Patent 

Applications for Patent Subject Matter Eligibility, 1300 Off. 

Gaz. Pat. Office 142 (Nov . 22, 2005), "On the other hand, from a 

technological standpoint, a signal encoded with functional 

descriptive material is similar to a computer- readable memory 

encoded with functional descriptive material, in that they both 

create a functional interrelationship with a computer . In other 
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words, a computer is able to execute the encoded functions, 

regardless of whether the format is a disk or a signal." 

[00130] Although the invention has been described with respect 

to various embodiments, it should be realized these teachings are 

also capable of a wide variety of further and other embodiments 

within the spirit and scope of the appended claims . 

[00131] What is claimed is: 
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CLAIMS 

1. A method for physiological parameter monitoring, the method 

comprising: 

providing,a physiological indicator signal to a mobile 

communication device; 

analyzing, using the mobile communications device, the 

physiological indicator signal to obtain measurements of 

one or more physiological parameters; and 

detecting, using the mobile communications device, effects 

of motion artifacts in the measurements of the one or more 

physiological parameters and deciding whether to retain the 

measurements. 

2 . The method of claim 1 wherein the step of detecting effects 

of motion artifacts in the measurements comprises: 

a. preprocessing a segment from the measurement of one 

physiological parameter; 

b. obtaining a value of at least one indicator of 

volatility for the preprocessed segment; 

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 indicates noise/motion 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 

volatility is less than · a predetermined threshold and 

another segment is available. 

35 



Petitioner Ex-1004, 0036Petitioner Ex-1004, 0036

Attorney Docket No. 30210-201 

3. The method of claim 2 wherein said at least one indicator 

of volatility comprises kurtosis. 

4. The method of claim 2 wherein said at least one indicator 

of volatility comprises Shannon entropy. 

5. The method of claim 2 wherein said at least one measure of 

volatility comprises kurtosis and Shannon entropy . 

6. The method of claim 2 wherein the predetermined threshold 

is determined using receiver operator characteristic (ROC) 

analysis. 

7. The method of claim 1 whereiD providing a physiological 

indicator signal comprises: 

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. 

8. The method of claim 1 wherein providing a physiological 

indicator signal comprises obtaining a signal from a 

physiological monitoring sensor. 

9. The method of claim 8 wherein the physiological monitoring 

sensor is a photoplethysmographic . (PPG) 

electrocardiogram sensor . 

sensor or an 

10. The method of claim 1 wherein the one or more physiological 

measurements comprise heart rate and heart rate 

variability. 
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11 . The method of claim 10 wherein obtaining measurements of 

heart rate and heart rate variability comprise: 

determining beats for the physiological indicator signal; 

determining beat to beat intervals; and 

applying a cubic spline algorithm to obtain a substantially 

continuous beat to beat interval signal indicative of heart 

rate . 

12. The method of claim 1 wherein the one or more physiological 

measurements comprise respiratory rate. 

13. The method of claim 12 wherein measurement of respiratory 

rate comprises: 

obtaining time-frequency spectrum of the physiological 

indicator signal utilizing variable frequency complex 

demodulation (VFCDM); and 

obtaining respiratory rates by extracting a frequency 

component that has a largest amplitude for each time point 

at a heart rate frequency band. 

14. The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of oxygen saturation. 

15. The method of claim 14 wherein providing a physiological 

indicator signal comprises: 

placing a _portion of a subject's body over an objective lens 

of a camera in a mobile communication device; and 
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obtaining video images of the portion of the subject's body, 

and 

wherein 09tai n i ng the measure of oxygen saturation 

comprises : 

obtaining an average intensity of a red component and a 

blue component of the video images of the portion of the 

subject's body; the average intensity of the red component 

and the average intensity of the blue ~omponent 

constituting DCRED and DCBLUE respectively; 

obtaining a standard deviation of the red component and the 

b l ue component; the standard deviation of the red component 

and the blue component constituting ACRED and ACBLUE 

respectiv~ly; and 

obtaining the measure of oxygen saturation (Sp02) by 

ACRED/ 
Sp02= A - B ;DCREI) . 

ACewE / 
JDCBJ.UE 

16. The method of c l aim 1 wherein the one or more physiological 

measurements comprise a measure of blood loss. 

17. The method of claim 16 wherein obtaining the measure of 

blood loss comprises: 

obtaining time- fr~quency spectrum of the physiological 

i ndicator signal utilizing variable frequency complex 

demodulation (VFCDM) ; 
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obtaining the amplitude modulation (AM) series from a set 

of the largest instantaneous amplitude at each time sample 

within the heart rate frequency band of the time-frequency 

spectrum; and 

determining whether the amplitude modulation decreases; a 

decrease in the amplitude modulation indicating blood 

volume loss in subject. 

18. The method of claim 1 wherein the one or more physiological 

measurements comprise a measure of atrial fibrillation . 

19 . The method of· claim 18 wherein obtaining the measure of 

atrial fibrillation comprises: 

obtaining.a time-varying coherence function by multiplying 

two time-varying transfer functions (TVFTs), the two 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 i s produced by reversing the i nput and output 

signals; and 

determining whether the time-varying coherence function is 

less than a predetermined quantity . 

20 . The method of claim 19 wherein determining whether the 

time-varying coherence function is less than the 

predetermined quantity comprises: 

obtaining one or more indicators of atrial fibrillation; 

and 
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determining whether the one or more indicators of atrial 

fibrillation exceed predetermined thresholds. 

21. The method of claim 20 wherein the one or more indicators 

of atrial fibrillation comprise a variance of the time­

varying coherence function. 

22. The method of claim 21 wherein the one or more indicators 

of atrial fibrillation also comprise Shannon entropy. 

23. The method of claim 20 wherein the predetermined thresholds 

are determined using receiver operator characteristic (ROC) 

analysis. 

24. A system for physiological parameter monitoring, the system 

comprising: 

a physiological indicator signal sensing component; and a 

mobile communication device comprising: 

an analysis component analyz~ng the physiological 

indicator signal to obtain measurements of one or more 

physiological parameter~; and 

a motion artifact dete·ction component detecting effects 

of motion artifacts in the measurements of the one or 

more physiological parameters. 

25 . The system of claim 24 whe.rein the mobile communications 

device comprises: 

at least one processor; and 

at least one computer usable medium, the computer usable 

medium having computer readable code embodied therein, the 
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computer readable code causing the at least one processor 

to: 

analyze the physiological indicator signal to obtain 

measurement$ of one or more physiological parameters; 

and 

detect effects of motion artifacts in the measurements 

of the one or more physiological parameters. 

26. The system of claim 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 segment from the measurement of one 

physiological parameter; 

b. obtain a value of at least one indicator of volatility 

for the preprocessed segment; 

c. include the segment in 9nalyses of physiological 

measurements, if comparison of the value of the at 

least one indicator of volatility with a predetermined 

threshold indicates noise/motion artifacts are not 

present; 

d. select 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. 

27. The system of claim 26 wherein said at least one indicator 

of volatility comprises kurtosis. 

28. The system of claim 26 wherein said at least one indicator 

of volatility comprises Shannon entropy. 
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29 . The system of claim 26 wherein said at l east one measure of 

volatility comprises kurtosis and Shannon entropy. 

30. The system of claim 26 wherein the predetermined threshold 

is determined using receiver operator characteristic (ROC) 

analysis. 

31 . The system o f claim 2 4 wherein the physiological indicator 

signal sensing component comprises an image acquisition 

component, said acquisition component capable of acquiring a 

number of frames, each frame acquired at a predetermined 

time. 

32 . The system of claim 31 wherein the mobile communications 

device comprises said image acquisition component. 

33. The system of claim 24 wherein the physiological indicator 

signal sensing component comprises a physiological 

monitoring sensor. 

34 . The system of claim 33 wherein the physiological monitoring 

sensor i s a photoplethysmographi c (PPG) sensor or an 

electrocardiogram sensor. 

35. The system of claim 25 wherein the physiological indicator 

s i gnal sensing component comprises an image acquisition 

component, said acquisition component capable of acquiring a 

number of frames, each frame acqui red at a predetermined 

time ; wherein said image acquisition component acquires a 

color image having red, green and blue components ; wherein 

one or more physiol ogical measurements comprise a measure 
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of oxygen saturation; and wherein the computer readable 

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

physiological indicator sign~l, causes the at least one 

processor to: 

obtain an average intensity of a red component and a blue 

component of the images of a portion of a subject's body; 

the average intensity of the red component and the average 

intensity of the blue component constituting DCRED and DCaLUE 

respectively; 

obtain a standard deviation of the red component and the 

blue component; the standard deviation of the red component 

and the blue component const~tuting ACRED and ACatus 

respectively; and 

obtain the measure of oxygen saturation by 

ACRwl 
Sp02 = A - B I DC RED 

A(:BWRI 
/ DCBWE 

36. The system of claim 25 wherein the one or more 

physiological measurements comprise heart rate and heart 

rate variability;· and wherein the computer readable code, 

in causing the at least one processor to analyze the 

physiological indicator signal, causes the at least one 

processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 
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apply a cHbic spline algorithm to obtain a substantially 

continuous beat to beat interval signal indicative of heart 

rate. 

37. The system of claim 25 wherein the one or more 

physiological measurements comprise respiratory rate; and 

wherein the computer readable code, in causing the at least 

one processor to analyze the physiological indicator 

signal, causes the at least one processor to: 

obtain time-frequency spectrum of the physiological 

indicator·signal utilizing variable frequency complex 

demodulation {VFCDM); and 

obtain respiratory rates by extracting a frequency 

component that has a largest·amplitude for each time point 

at a heart rate frequency band. 

38. The system of claim 25 wherein the one or more 

physiological measurements comprise a measure of blood 

loss; and wherein the computer readable code, in causing 

the at least one processor to analyze the physiological 

indicator·signal, causes the at least one processor to: 

obtain time-frequency spectrum of the physiological 

indicator signal utilizing variable frequency complex 

demodulation (VFCDM); 

obtain the amplitude modulation {AM) series from set of the 

largest instantaneous amplitude at each time sample within · 

the heart rate frequency band of the time-frequency 

spectrum; and 
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determine whether the amplitude modulation decreases; a 

decrease in the amplitude modulation indicating blood 

volume loss in subject. 

39. The system of claim 25 wherein the one or more 

physiological measurements comprise a measure of atrial 

fibrillation; and wherein the computer readable code, in 

causing the at least one processor to analyze the 

physiological indicator signal, causes the at least one 

processor to: 

obtain a time-varying coherence function by multiplying two 

time-varying transfer functions (TVFTs), the two 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 pr~duce the first TVTF; the second 

TVTF is produced by reversing the input and output signals; 

and 

determine whether the time-varying coherence function is 

less than a predetermined quantity. 

40 . The system of claim 39 wherein the computer readable code, 

in causing the at least one processor to determine whether 

the time-varying coherence function is less than the 

predetermined quantity, causes the at least one processor 

to: 

obtain one or more indicators of atrial fibrillation; and 

determine whether the one or more indicators of atrial 

fibrillation exceed predetermined thresholds. 

45 



Petitioner Ex-1004, 0046Petitioner Ex-1004, 0046

Attorney Docket No. 30210-201 

41 . The system of claim 40 wherein the one or more indicators 

of atrial fibrillation comprise a variance of the time ­

varying coherence function . 

42 . The system of claim 41 wherein the one or more indicators 

of atrial fibrillation also comprise Shannon entropy. 

43. The system of claim 41 wherein the predetermined thresholds 

are determined using receiver operator characteristic (ROC) 

analysis . 

44. A computer usable medium having computer readable code 

embodied therein, the computer readable code causing at 

least one , processor to: 

analyze a physiological indicator signal to obtain 

measurements of one or more physiological parameters; and 

detect effects of motion artifacts in the measurements of 

the one or more physiological parameters . 

45. The computer usable medium of claim 44 wherein the 

physiological indicator sign~l comprises a video color image 

having red, green and blue components, the video color image 

being an image obtained 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 readable code, in causing the at least 

one processor to analyze the .physiological indicator 

signal, causes the at least one processor to: 
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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 component 

constituting DCRED and DCnLUE respectively; 

obtain a standard deviation of the red component and the 

blue component; the standard deviation of the red component 

and the blue component constituting ACREo and ACnLuE 

respectively; and 

obtain the measure of oxygen saturation by 

AC RED/ 
Sp02 =A-B l DCuED 

ACBwE / 
/DC BLUE 

46. The computer usable medium of claim 44 wherein the one or 

more physiological measurements comprise heart rate and 

heart rate variability; and wherein the computer readable 

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

physiological indicator signal, causes the at least one 

processor to: 

determine beats for the physiological indicator signal; 

determine beat to beat intervals; and 

apply a cubic spline algorithm to obtain a s.ubstantially 

cqntinuous beat to beat interval signal indicative of heart 

rate . 
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47 . The computer usable medium of claim 44 wherein the one or 

more physiological measurements comprise respiratory rate; 

and wherein the computer readable code, in causing the at 

least one processor to analyze the physiological indicator 

signal, causes the at least 9ne processor to: 

obtain time-frequency spectrum of the physiological 

indicator signal utilizing variable frequency complex 

demodulation (VFCDM); and 

obtain respiratory rates by extracting a frequency 

component that has a largest amplitude for each time point 

at a heart rate frequency band. 

48 . The computer usable medium of claim 44 wherein the one or 

more physiological measureme~ts comprise a measure of blood 

loss; and wherein the computer readable code, in causing 

the at least one processor to analyze the physiological 

indicator signal, causes the at least one processor to: 

obtain time-frequency spectrum of the physiological 

indicator signal utilizing variable frequency complex 

demodulation (VFCDM); 

obtain the amplitude modulation (AM) series from set of the 

largest instantaneous amplitude at each time sample within 

the heart rate frequency band of the time- frequency 

spectrum; and 

determine·whether the amplitude modulation decreases; a 

decrease in the amplitude modulation indicating blood 

volume loss in subject. 
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49 . The computer usable medium of claim 44 wherein the one or 

more physiological measurements comprise a measure of . 
atrial fibrillation; and wherein the computer readable 

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

physiological indicator signal, causes the at least one 

processor to: 

obtain a time-varying coherence function by multiplying two 

time-varying transfer functions (TVFTs), the two 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 by reversing the input and output signals; 

and 

determine whether the time-varying coherence function is 

less than a predetermined qu~ntity. 

50. The computer usable medium of claim 44 wherein the computer 

readable code, in causing the at least one processor to 

determine whether the time-varying coherence function is 

less than the predetermined quantity, causes the at 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. 

51 . The computer usable medium of claim 50 wherein the one or 

more indicators of atrial fibrillation comprise a variance 

of the time-varying coherence function. 
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52. The computer usable medium of claim 51 wherein the one or 

more indicators of atrial fibrillation also comprise 

Shannon entropy . 

53. The computer usable medium of claim 50 wherein the 

predetermined thresholds are determined using receiver 

operator characteristic (ROC) analysis. 
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ABSTRACT OF THE DISCLOSURE 

Systems and methods that enable physiological monitoring 

with a mobile communication device and that allow detection of 

motion artifacts so that the results reported are of acceptable 

quality are disclosed. 
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D U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 

subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application . Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Enter either Customer Number or complete the Representative Name section below. If both sections 
are completed the Customer Number will be used for the Representative Information during processing. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 30210-201 
Application Data Sheet 37 CFR 1.76 
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Title of Invention PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION DEVICE 

Customer Number 26486 
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This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121 , or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification . 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 
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Prior Application Status Pending I Remove I 
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Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Present non provisional of 61/434856 2011-01-21 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 
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Foreign Priority Information: 
This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is 
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b) 
and 37 CFR 1.55(a). 
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Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed 
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Additional Foreign Priority Data may be generated within this form by selecting the I I Add 
Add button. 

Assignee Information: 
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 
of the CFR to have an assignment recorded in the Office. 
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If the Assignee is an Organization check here. D 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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City State/Province 
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A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 
CFR 1.4(d) for the form of the signature . 

Signature /Orlando Lopez/ Date (YYYY-MM-DD) 2012-01-20 

First Name Orlando [ Last Name I Lopez Registration Number 46880 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) anc 
the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether 
the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, a~ 
a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
to 35 U.S. C. 122(b) or issuance of a patent pursuant to 35 U.S. C. 151 . Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.2.2 



Petitioner Ex-1004, 0067Petitioner Ex-1004, 0067

Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
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New International Application Filed with the USPTO as a Receiving Office 
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an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
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Date Mailed: 02/14/2012 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course_ Applicant will be notified as to the results of the examination . Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant(s) 
Ki H. Chon, Worcester, MA; 
Jinseok Lee, Worcester, MA; 
Nandakumar Selvaraj , Worcester, MA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 61 /434,862 01 /21 /2011 
and claims benefit of 61 /512, 199 07/27/2011 
and claims benefit of 61 /434,856 01 /21 /2011 
and claims benefit of 61 /566,329 12/02/2011 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information .) 

If Required, Foreign Filing License Granted: 02/09/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/354,941 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
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Title 

PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION DEVICE 

Preliminary Class 

514 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto .gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents. trademarks and copyrights). you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1 -866-999-4158). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met. regardless of whether or not a license may be required as 

page 2 of 3 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774) ; the Office of Foreign AssetsControl , Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181 , the licensee may foreign file the application pursuant to 37 CFR 5.15(b) . 

Se/ectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

page 3 of 3 
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ur-1·r1m S'l' .\Tls.'i Dl•:PA ll'l'M l, '<T 01' COMM I•: RCE 
Uni ted States Patent ond T .radernark Office 
Addi.,,.COMM ISSIO>TER FOR PATENTS 

PO Box 1450 
Al<xarulrin, V"ug,nm ll3 1l- l HO 
\\'\~n·.us:plo.go,• 

APPLI ATION I BER FTR T NAMED APPLI NT ATIY. DO KET NO.rrJTLE 

13/354,941 01/20/2012 Ki II. Chon 30210-201 
CONFIRMATION NO. 9133 

FORMALITIES LETTER 26486 
BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

111111111111111111111 m~~~~~1m1!~uniiu1 H1 111111111111111 

Date Mailed: 02/14/2012 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A surcharge (for late submission of filing fee, search fee , examination fee or oath or declaration) as set forth in 
37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be submitted. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is $65 for a small entity 
• $65 Surcharge. 

page 1 of 2 
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Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1 450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/heh in/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or {571) 272-4200, or 1-888-786-0101 

page 2 of 2 



Petitioner Ex-1004, 0082Petitioner Ex-1004, 0082

Attorney Docket No. 30210-201 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): Ki H. Chon et al. Examiner: TBD 
Serial Number: 13/354,941 Group Art Unit: TBD 
Filed: January 20, 2012 Confim1ation No. 9133 
Title: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 

COMMUNICATION DEVICE 

To: Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Bums & Levinson LLP 
125 Summer Street 
Boston, MA 02110 
(617) 345-3000 

RESPONSE TO NOTICE TO FILE MISSING PARTS 
OF NONPROVISIONAL APPLICATION 

Sir: 

In response to the Notice to File Missing Parts dated February 14, 2012, Applicants 

enclose herewith an executed Declaration/Power of Attorney by the inventors Ki H. Chon. 

Jinseok Lee and Nandakumar Selvaraj. 

The Director of Patents and Trademarks is hereby authorized to charge the small entity 

late declaration fee, and any deficiencies, or to credit any overpayments, to Deposit Account No. 

03-2410, Order No. 30210-201. 

Dated: April 11,2012 

Respectfully submitted, 
Ki H. Chon et al., Applicants 

By: M~SA~ 
Marlo Schepper Grolnic 
Reg. No. 57,194 
Agent for Applicants 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION 
Invention DEVICE 

As the below named inventor(s), I/we declare that: 

This declaration is directed to: 

0 The attached application, or 

[8l Application No. ----'-13:.:./,,,_35=-4~.9=-4:...:1 ___________ filed on ---=Ja=n=u=ary'-'--"2=0-'--', 2=0'-"1=2 __ _ 
D As amended on - - -------- - Of applicable); 

I/we believe that I/we am/are the original and first inventor(s} of the subject matter which is claimed and for which a 
patent is sought; 

I/we have reviewed and understand the contents of the above-identifie<l appflcation, including the claims, as amended 
by any amendment specifically referred to above; 

I/we acknowledge the duty to disclo.se to the United States Patent and Trademark Office all information known to me/us 
to be material to palentab~ity as defined in 37 CFR 1.56, including for continuation-in-part applications, material 
informaiion which became available between the filing date of the prior application a.nd lhe national or PCT 
International filing date of the continuation-In-part application. 

All statements: made herein o.f my/our knowledgei are true, all stalements made herein on .information arid belief are 
believed to be true. and further that th8$e statements were made with the knowledge that'wilfful false statements and 
the like are punishable by fine or fmprisonmenl, or bolh, under 18 U.S.C. 1001, and may jeopardize the validity of the 
a lication or an atent issuin thereon. 

POWER OF ATTORNEY 

I hereby revoke all previous powers of altomey given in the above-identified application. 

I hereby appoint: 

PRACTITIONERS ASSOCIATED WITH CUSTOMER NUMBER 26486 

as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all business in the 
United States Patent and Trademark Office connected therewith. 

Please recognize or change the correspondence address for the above-identified application to the address associated 
with the above-mentioned customer number. 

Full Name of lnventor{s) 

Inventor One: - ---'K~i""'H...,_. C ......... ho ___ rr-'-------- -
Signature: ____ _..,,/o.,-· ,... ·-···---.... /'"" •• ""'·-1_· - ....... ' ~·· --· .,./ .....,· .,....__· ~ --. 

.:' ~ ,. 
Jnventor Two: ___ ..,.J ___ in"'"s""'ec..=o"'"'k'"'L=ec..=e ___ .,,,_C=~"""'":;r __ _ 

-~~~ Signature: ~~ 
.,.,,-7 

Inventor Three: ___ N-'a"""n'"'d'"'a'""k=u ...... m .... a ___ r __ S __ e""lv __ a ..... ra__,j _ __ _ 

Signature: ----------------

Page 1 of 1 

Citizen of: US 
i . I 

Date: ___ .c.,_1' ""'1_' ... 6...., ..... 1..,_/-'2=.'-·~----
: I 

Citizen of: Ui 
Date: 4/ / 12 

f I f 

Citizen of: us 

Date:-- -----------

01675895.DOC\ 
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DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION 
DEVICE 

As the below named inventor(s), I/we declare that 

This declaration is directed to; 

D The attached application, or 

[8J Application No. ------'-13=/3..:.54:...,.,.9"-4"-'1'---- --------tiled on 0 As amended on ___________ (if applicable); 
January 20, 201-=2'----

I/we believe that I/we am/are the original and first inventor(s) of the subject matter which is claimed and !or which a 
patent Is sought; 

rrwe have reviewed and understand the contents of the above-Identified application, including the claims, as amended 
by any amendment specifically referred to above; 

I/we acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me/us 
to be material to patentabifity as defined in -37 CFR 1.56. including for continuation-In-part applications, material 
infor~c_ltion which became available between the filing date of the prior application and the national or PCT 
International filing date of the continuation-in-part application. 

AU statements made herein of my/our knowledge ar~ true, all statements made herein on information and belief are 
believed to be true. and further that these statements were made with the knowledge that willful false statements and 
the like are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the validity of the 
a lication or an . atent issuln thereon. 

POWER OF ATTORNEY 

I heteby revoke all previous powers of attorney given in the above-identified application. 

I hereby appoint: 

PRACTITIONERS ASSOCIATED WITH CUSTOMER NUMBER 26486 

as my/our attorney(s) or agent(s) to prosecute the application idemi1ied above. and to transact all business in the 
United States Patent and Trademark Office connected therewith. 

Please recognize or change the correspondence address for the above-identilied application to the address associated 
with the above·mentiooed customer number. 

Full Name of lnventor(s) 

Inventor One: Kl H. Chon Citizen of : us 

Signature: ----------- ----- Date:------ ------

Inventor Two: ___ .... J, ... in ... s=e=o=k,_,L=e=e"---- ----- Citizen of: __ u=-s=---------
Slgnature: Date : ------ ------

Inventor Three: --~N-=a;--n--=d.,,.ak=.;;u,..m_a-1-~...._,,;.lv""a::c.ra-=-I.__ __ _ 

Signature: ___ _._.c1?J ..... 1-..... , _(+f'----~,,_~~..,.LJ ..... ...... _'_ ... ~ ____ --... 
Citizen of: __ u=-s=---------
Date: _ __ Q±_{Qi)..M-r"( &.,_' -'---

Page 1 of 1 
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Electronic Patent Application Fee Transmittal 

Application Number: 13354941 

Filing Date: 20-Jan-2012 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: Ki H. Chon 

Filer: Marlo M. Schepper 

Attorney Docket Number: 30210-201 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Late filing fee for oath or declaration 2051 1 65 65 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Total in USO($) 65 
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Electronic Acknowledgement Receipt 

EFS ID: 12513738 

Application Number: 13354941 

International Application Number: 

Confirmation Number: 9133 

Title of Invention: PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: KiH.Chon 

Customer Number: 26486 

Filer: Marlo M. Schepper 

Filer Authorized By: 

Attorney Docket Number: 30210-201 

Receipt Date: 11-APR-2012 

Filing Date: 20-JAN-2012 

Time Stamp: 09:57:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

PaymentType Deposit Account 

Payment was successfully received in RAM $65 

RAM confirmation Number 7689 

Deposit Account 032410 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F .R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F .R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

107196 

1 01702089.PDF yes 3 
Oloo56>4l<J446d9dl0cll4•86b7>4bo3oda 

l5fd9 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Applicant Response to Pre-Exam Formalities Notice 1 1 

Oath or Declaration filed 2 3 

Warnings: 

Information: 

30346 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
faS2J7eJMOcc586 11 767c79fd659 187<:<1cf 

008 

Warnings: 

Information: 

Total Files Size (in bytes) 137542 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Aeelications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Aeelication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Aeelication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT APPLICATION FEE DETERMINATION RECORD Appli cation or Docket Number 

Substitute for Form PT0-875 13/354,941 

APPLICATION AS FILED - PART I OTHER THAN 

!Column 1) !Column 21 SMALL ENTITY OR SMALL ENTITY 

FOR N UMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
N / A N /A N /A 95 N/A 

(37 CFR 1. IS(a). (b). or (c)) 

SEARCH FEE N/A N/A N/A 310 N / A (37 CFR 1, 16(k), (ii, or (m)) 

EXAMINATION FEE N/A N /A N/A 125 N / A 
(37 CFR 1.16(0), (p). or (q)) 

TOTAL CLAIMS 53 minus 20= 33 X 30 = 990 OR 
(37 CFR 1. 16(i)) 

INDEPENDENT CLAIMS 3 minus 3 "" X 125 = 0.00 
(37 CFR 1. 16(h)) 

If 1he specifica1ion and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $310 ($155 for small entity) for each additional 0.00 
(37 CFR 1. 16(s)) 50 sheets or fraction thereof. See 35 U .S .C . 

41(a)(l)(G) and 37 CFR 1 .16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1. 16(j)) 0.00 

•· If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 1520 TOTAL 

APPLIC A TION A S A MEND E D - P A RT II 

OTHER T HAN 

(Column 1) !Column 2) (Column 3) SMALL ENTITY OR SMA LL ENT ITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEEi$) FEE($) 
I- AMENDMENT PAID FOR z 
w Tolal Mime 

.. = OR '.2 (37 CFA 1.16(ij) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37 CF A I. 16(hl) 

'.2 Application Size Fee 137 CFR 1. 16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL 

RATE(SI 
ADDITIONAL 

rn AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Monus .. = X = OR '.2 (37 CFA 1.16(1)) 

X = 

0 Independent Mime ... = z X = OR X = w (37 CFA 1.16(h)) 

'.2 Application Size Fee (37 CFR 1. 16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

• If the entry in column 1 is less than the entry in cclumn 2, write "O" in column 3. 
•• If the "H ighest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" !Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED S 1ATES Pxm T AND TRADEMARK OFF ICE 
ur-1·r1m S'l' .\Tls.'i Dl•:PA ll'l'M l, '<T 01' COMM I•: RCE 
Uni ted States Pa t e nt ond T.radern ark Office 
Addi.,,.COMM ISSIO>TER FOR PATENTS 

PO Box 1450 
Al<xarulrin, V"ug,nm ll3 1l- l HO 
\\'\~n·.us:plo.go,• 

APPLICATION 
NUMBER 

FILING or 
37l (c)DATE 

GR! ART 
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

13/354,941 01/20/2012 1629 1585 30210-201 53 3 

26486 
BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

CONFIRMATION NO. 9133 

UPDATED FILING RECEIPT 

Date Mailed: 04/1 9/2012 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course_ Applicant will be notified as to the results of the examination . Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant(s) 
Ki H. Chon, Worcester, MA; 
Jinseok Lee, Worcester, MA; 
Nandakumar Selvaraj , Worcester, MA; 

Power of Attorney: The patent practitioners associated with Customer Number 26486 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 61 /434,862 01 /21 /2011 
and claims benefit of 61 /512, 199 07/27/2011 
and claims benefit of 61 /434,856 01 /21 /2011 
and claims benefit of 61 /566,329 12/02/2011 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information .) 

If Required, Foreign Filing License Granted: 02/09/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/354,941 

Projected Publication Date: 07/26/2012 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
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Title 

PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION DEVICE 

Preliminary Class 

514 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto .gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents. trademarks and copyrights). you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1 -866-999-4158). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met. regardless of whether or not a license may be required as 

page 2 of 3 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774) ; the Office of Foreign AssetsControl , Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181 , the licensee may foreign file the application pursuant to 37 CFR 5.15(b) . 

Se/ectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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APPLI ATION I BER 

13/354,941 

26486 
BURNS & LEVINSON, LLP 
125 SUMMER STREET 
BOSTON, MA 02110 

01/20/2012 

ur-1·r1m S'l' .\Tls.'i Dl•:PA ll'l'M l, '<T 01' COMM I•: RCE 
Uni ted States Patent ond T .radernark Office 
Addi.,,.COMM ISSIO>TER FOR PATENTS 

PO Box 1450 
Al<xarulrin, V"ug,nm ll3 1l- l HO 
\\'\~n·.us:plo.go,• 

FTR T NAMED APPLI NT ATIY. DO KET NO.rrJTLE 

Ki II. Chon 30210-201 
CONFIRMATION NO. 9133 

PUBLICATION NOTICE 

111111111111111111111 m~~~~~1m1!~HI! ~~ ~Ul 11~11111111111 ~ 1111 

Title:PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE COMMUNICATION DEVICE 

Publication No.US-2012-019094 7-A 1 
Publication Date:07/26/2012 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records . The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managmenl, Application A sistance Unit (571) 272-4000, or (57 1) 272-4200, or 1-888-7 6-0101 
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Doc code: IDS PTO/SB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 13354941 

Filing Date 2012-01-20 

IN FORMATION DISCLOSURE First Named Inventor I Ki H. Chon et al. 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 30210-201 (US) 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 7254425 82 2007-08-07 Michael G. Lowery et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20060135860 A1 2006-06-22 Clark Baker et al. 

2 20070078316 A1 2007-04-05 Hoarau Carine et al. 

3 20100030088 A1 2010-02-04 Carney James Kevin et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 D 
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Application Number 13354941 

Filing Date 2012-01 -20 

IN FORMATION DISCLOSURE First Named Inventor I Ki H. Chon et al. 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 30210-201 (US) 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate}, title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s}, T5 
publisher, city and/or country where published. 

1 
International Search Report dated June 28, 2012 from co-pending PCT/US2012/022049, filed on January 20, 2012, D which claims the benefit of U.S. Provisional Application Serial No. 61/434,856, filed on January 21 , 2011 . 

Written Opinion from the International Searching Authority from co-pending PCT/US2012/022049, filed on 
2 January 20, 2012, which claims the benefit of U.S. Provisional Application Serial No. 61/434,856, filed on D 

January 21 , 2011 . 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered . Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901 .04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached . 
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Application Number 13354941 

Filing Date 2012-01-20 

IN FORMATION DISCLOSURE First Named Inventor I Ki H. Chon et al. 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 30210-201 (US) 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

[8J A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Orlando Lopez/ Date (YYYY-MM-DD) 2012-09-10 

Name/Print Orlando Lopez Registration Number 46880 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual , to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U .S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFS ID: 13695365 

Application Number: 13354941 

International Application Number: 

Confirmation Number: 9133 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: KiH.Chon 

Customer Number: 26486 

Filer: Marlo Schepper Grolnic 

Filer Authorized By: 

Attorney Docket Number: 30210-201 

Receipt Date: 10-SEP-2012 

Filing Date: 20-JAN-2012 

Time Stamp: 11:44:45 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

448567 

1 201 SplDS.pdf yes 8 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal letter 1 1 

Other Reference-Patent or Application Document 2 4 

Other Reference-Patent or Application Document 5 8 

Warnings: 

Information: 

612661 

2 
Information Disclosure Statement (IDS) 

201 lDSxx.pdf no 4 
Form(SB08) 

6d3d5bl904f 142"1fl98bf8b917979&efl I 
ddce 

Warnings: 

Information: 

Total Files Size {in bytes) 1061228 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Do(:ket No.: 302]0-201 (US) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s): Ki H. Chon et al. Applicanti{}wner: Worcester Polytechnic Institute 
U.S. Pat. Appl. Ser. No.: 13/354,941 Group Art Unit: 1629 
Filing Date: January 20, 2012 Priority Date: January 21 , 201 l 
Confim1ation No.: 9133 Examiner: Not Yet Assigned 
Entitled: PHYSIOLOGICAL PAR,:\METER MONITORING WITH A JV10B1LE 
COMMUNICATION DEVICE 

To: MaH Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313~1450 

Bums & Levinson LLP 
125 Summer Street 
Boston, MA 02110 
(617) 345-3000 

lNlrORMAI!!1!~L))lSCL0SURE STATEMENT 

Dear Sir/Madam; 

This Information Disclosure Statement (Form PTO/SBi08a) (including copies of non­

patent literature) is submitted. under 37 C.FR l .97(b)(3), before the mailing of a first offict'. action 

on the merits. 

In view thereof, no fee is .required. However, in the event foes are required, please charge 

any tmderpayment of fees or credit any overpayment of fees to Deposit Account No. 03-2410, 

Attorney Docket No.: 30210-201 US. 

The following infom1ation is presented in the event that a call may be deemed desirable 

by the Examiner: 

DR. ORLANDO LOPEZ, ESQ. (617) 345-3243 

By: 

RespectfuHy submitted, 
\Vorcester Polytechnic fostitute/A_p_plicant 

/ -~-7 , .... •\,.-·,·''., .. ,.,······· 
~~ 7 ,/./7 /',,./ t,·./'l ;.~"' ' ;~~· 

- ---·· ............................. ~;~ .......................................... .. . ......... . 

Dr. Orlando Lopez, Esq. 
Reg. No. ; 46,880 
.Attorney for Applicant 
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PCT/US2012i02'2049 
PATENT COOPE.RATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT ArHclt 111 and Rults 43 and 44) 

302i().201 PCT ACTION M well ar., where ;;pplici.ble, item 5 t>s<low. j r
Ar,plicr:1' .. t's or ,ig~i~;·ruc~;i;..-:m;e . r~~~;·l¥URT~;,;---··-- -;:;:;rm PCT/!S;:;;;-----·----j 
l»•m.sfo"" ,ppl~So, . • -r-•i;;;;I OH,, d,to (da,t,;,,,;,/ij,,,) r· (E-;ji~st) Priority Or,ie (d(v'!mcmhl;'rnl'..11 

l PCT/US2012/022049 20 JANUARY 2012 (20.01.2012) 21 JANUARY 201 i (21.0i.2.0J !) ! 
j Ap;>licMI"""____ ----·----,- -------- .... ,..._.,,,, •. ,.____________ .... ,.......... -1 

I WORCESTER POLYTECHNIC INSTITUTE ei. al j 
!..-.,._, '"""'"''''"''"""-""' ·"'''"- .. .._,_. ...... ---·--·-··--··""'"•• _._. ...... ., ......... - _ _. ... , ....... --.----•.-·J 

( Thi~ intcrrmtional s;;;;_~l~~:;~rt has been pre;>*re!l by this lnt~.m,1ticn;.l·Senrchi.:ig t\utho;it>· a~:<l is trnnsmittcd ;;:·;~ appHc;;~~;;~ing I 
1 to Artkle J a. A ct!py is being tran~mitteC to U-,, intcrnatjona.! Bure(u.?. 

TI;i, E!Hcrnntior.ial scnrch report com;is!s cf a r.otal of 3 sheets . 

. -.. - -- ' .... ---------· -·----· 
1 L Blilsls of ,he report 
i a. With r~gard to the 1angu~ge,, thi~ ir~te,:nationa! sc~,rch was cnrried (H.l\ on th~ t\m:is of: 

lZ! th.: internalir.mal &pplicatim1 in foe !imgunge in which it was filed 

D :i tr~s'.~!iorfu11,f:~c 1d·n~em~ti1mitl ~ppli..:i;i.cn !nt~- -.--h .. (0R' . 
1
~,. , _, 

21 1
~ :',·hich is the lr:n31mgeof:1 

trans.1n,tor: ·:-rn~n~ "or (lj~ p;.uyg_1s<:s <h un~nl&,tfinn! ~e2rc u.i~S L. . .>{ o i ani: . .. . 1. o J, 

b. 0 Thi;; in!<:rr.ational search repon h;is been ,)st!'lblisbed teking into acocu..'lt th~-rect.ific:ition M 11n o!Jvious m!W1kt 

autbodz~d by er mi,ified to thi, Authority u,.der Re.!:: 91 (R:.ik 4.3.6bis(n)). 

c. D With regard t•J any nm:!~otidc f:nu/er nmim; udtl s~ri.uen..:e disclosed in file intema!ioual ~plica:ion, set: Box. No. I. 

2. L_] Certain el:iim~ w~rt fou£1d uniearchi1ble (See Box No. H) 

3. [] U;;!ty M ln'\-'entiun is !?.cldng (See !iox No. Ul) 

4. Wii.h regard ;o the tmc, 

(8J the text ls opr,roved as sulm1itted by the &;>;>licar,t. 

[J the tm<t has be-1:r. !stab!ishcd by this Authority to read a, follows: 

5. With regard tc the atmrati, 

~ the t~.xt is appmved r:s submit;cd by the applicm;. 

0 thi!-u:x, has ~en e,tnbli.,hec~ accordillg to Ruie 38.2, by ihls Alltho;i\y a, i, appears ir. Bex Ne. lV. The applicant 

1 may. within m;e month from the dnte of.nailing of!hia intemntional search repo1~. ,itbmitocmments to th.is Authority. I fi. Wi:th regard to the dmwing,, 

I a. the figure of the dri1wh1gs to bf; p1.1blished with tht' abstract is Figure No. I 

, ~ ,1s sugges,oo by the ~pplicant. 

l D ,1s ~ele,;;.!ed by this Alithority, bec;i:.ll;e the f.i:>J:,li.crmt failed to ;uggest r: figcrc. I ···- D r.s sclecled by this A\lth.ority, became th;s figure heHer charac!crit.es the irivt.n,ior.. 

L. .... ~-9 none ~-~~~:~.-~gure is to be p~:.::~~vith ilic i~stnwt. » .. , •. ___ l 
f'onn PCT!!SAtl 10 (first she~t) (foly 2009} 
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jlt1tcmn,i;;;~;;~!ic.~t!on No. 
j PCT/US2012/022049 

A. _ .. Cl~Ass11?if~ATI0N oiF'CSultJECTMATTER ......... -------............................... __ ....,..._ .... ""'" __ · ___ __, 

A6!B 5/02(2086,fll}i, A61B 5/{}452()006,01)~ A61.8 S/l4.H(J,fJiJ6JJ1)i1 Ho.fB. 7/Z4(2fHJ6.tJl}i 

l'~'\~lim:,mtMiOl\ si~rl*t.lil ether 1ha.-1 mmimuixtiiii~:un;ema;iNl t,, !he ex!t\Bt.lbt S\ICh dccl!rr:e!lt.'i a~~lii;.i~ !he lkk')s ~i.,~rdliA'f 
l Korean 1..dHty modds &r.d a;:,pli1,:1ttivm for utility models 
! JapJll?SC u!ility modeis ll!,d applicalious for utili(y models 
: 

•• ••••••• •••••••""-.- "'"-""'-" ....._•••••••••• ,..,,.,,..,_.,._.;,,"• • • •·•" ,,,..,.,,,.. .. -..,,o• oh .o '"-•.-•••"••·•• .. ---,....-.. .... ..., .... ............,. .~. •••~ 

f..k,~tronic d?iz bsse coa~:ift,«l daring foe internmicnal seard1 {i:«m~. c;f dala basr; ond, where pr~,:ticabk., sc:w,,h t;inns uacd) 
tKOMPASS(KlPO imema!) & Keywords: physiolo11,cal, tcr,~or, motion t\ltifaci, di~cord 

X 

V . 
X 

v US 200S··01358f.i0 .Al (CL.ARK BAKER et ('II.) :t? June 2005 
See abstrnc ; , paragtaµhs [Zl021l·{(JCZ6). (0>'.)43]. [005?}-[00591. claims 1··28 , 
and f igurcs J .• 2. 

,~ OS 200'7--0f/16315 Al (HOAR,~U Cs\J<.!NF. et ~!. ) Gt1 April 2007 
Se~ :),Ostrc><'t. pr:rngraphs f00471---lt1052]. cl elms 4'"lt4S, nnd ftgcr es "{-9. 

·,/ US 7254425 82 ((MJCHAEL G. LOWER\' et ai.) 07 Augu;;l 2007 
~1; abstrnc t , colu.11r. 4 . li nes Sl··67. and da;ir.s 1-1;,: . 

44 

44 

D FwH,i!." documents arc fwteo iil the continualion of Box C, Sx paten! family .i1H1ex. 

Si~iill caiegoriesof cite;; <locuments:" , . -------···--···-,-.T-,.-i~-1c-r-,l-.o-cu_r_ll;;;;P;;~°ii',;w-r-.f!-c-rt-h;i;,l;;~fj~~;l Jilit,i dale ;·p;;;;i-ty-
,:<;cumem d~linmg :he genl'iili sta,e !lfll'>e an wi:fo:: is nc! ,:vr1si<.ic:r¢d rfat~ ~mi net in conf:icl wi!I, the app!ic;;tion bu. cilcd ,c umlenaimd 
,~ l>e c,fpM:~u!e, relev11.'le<> fu.:: principle or thro1y :m<krlyir,r, !he inve::tior, 
cadie: ~;pHeaticn t:r paten\ tut pu?:-Hs.hcd en <1: ~"1(r the tnic.n~~?icn?-i 1'Xl' <locum~nt of na.-'ticul~r rei-:Ytv1<;c: the da.ie>!d lnvr;~tillH c&nnot be: 
flHng daa~ cc,t1sid~r~1 n;.;,.c; or c&'\not h~ <;{1nsiden:d to invotv~ :,,n h;vemivc 
dxtim~nt wh:vt, me.y threw doi:hts o~ pr!nrify ciaim(!:) or which is Step whcu the ,!oci.lm~mt i:i tak~r. ~ton!! 
cite,J to esi?.bli~b the puh,,~aticn date ._,f ci!~tinn c1 otht.r •y• dcc~menl ,,f i"ltlic1,l~r re!evar.c;:; !he cl~i,::e!l mvenim, c~~~t>l be 
sped ~: :-:;.,son (t-..~ sp:~~i;ied} eor.sidered ;(.\ lnvotv~ ru1 i:w~ntive ~t~ when the d•x:umtnt l$ 

"0' doctun~nt referring t\1 im ornl disdos~r~. i:se, t~x.hjbi?i~:1 or o:het \'1',mbmed vli lb cnti or more other :::.:ch d~cvmtnts.~a(h combi~s:icn 
b,:ing obv,ous ;,; e p~rson sin!le<i in !he al\ 
clt)ctimeut me.mbe:- of lh¢ ~na,<; r,~em f~mily 
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PATENT COOPERATION TREATY 
... ~· .. -

From :he 
INTERNATlONAL SEARCH;NG AUTHOR!TY 

[;'~r==:· , PCT ,.,..·, 

I :URNS & LEV)NSON, LLP 125 SUMMER STREET / WRlTI'EN UPJNlON OF THE 
I BOSTON tvfA 01.J lO USA L"1T:!,:RNAT10NAL SEA}KfHNG ,\UTHO'.iHTY 

I i (l'CT Rule '33bfa.l) 

L J 
Date nfma;llmi. · -

_____ ............... ------·-----........... ____ : (ctay.tmonth,'.wa,:) 28 JUNE 2012 (28,0fi,2012} ·r----------'··~ ------",, ... ________ ........, ............. ---...-....... ~,-...·······h------
· Applicant';; or agt1nt's iik refere:1ce 

30210-WlPCT Soc parr.graph Z b::t:>w 

~t;;;~ti,:,~~ ... ~"i-,r-,1-1c_a_t,-.,-,-n-t-_J_o_. --·"""'"]1ntemaiioaa! filing ·d;t;:,day/m,:;rJiv)·ear) ... ..,,.1 Priority dalc(rl;y'J;;wnJ.hlyem~ 

PC'E,l~~~~l~/0~~049 ..... _2J_JANUARY:"012 (20.0l.:OU} ., . 21_.rANlJARV20:!.?1.01.201n 
f),~~mMs.Jn;ir 1>ntc1,t .\:..·lns~i b:.:,liC·ti J lfJ~·.'._), or k~>l.l1, 11~tl(,1mt J;1,sl1Emlm1r ~H4 IP~,. · 

j AMH 51!!2(2006.f)J)i,A61lJ J/0452(W06.i)l)l, A.61B Sll4S5(2Ni6.0l)~ H01B 7/U(20{}6.01)1 

t::~ESTER POLYTE~;INIC::~UTE :::- -.-----·-------w-------··----··=·· ...... - .. 
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G,~~1:;~:~~~~~:;~-~--,-11-t>-tir:-.~---h~~~~::~::··~:;::L~!~ to \he-~~~~~:~~:::. :::::it::::r:.s:::n::s:::: =:::·:.:::··-:.,.::_...;-:: •• ::::.::.:::::::::::::==:::· , .- , ----, --- .. , .-----·--1.· 
I (XJ Box Nn. J Basis ofthc ,)pinion 
I r~ \ 
l ~ Bor. No. l! F',iori,y I 

;_; Box No. Ill No11-es(abtishment ,,f opinion with regard to nov::lty. invcntivo step &ml iud,rntrial 11pplfonhility 

D. ''-o.vN". l" i ,, ., ~· , L.<1ci< Mimity of invention 

~ Box No. V Rer,soned stet¢tr1CM under Rule 43bls.1 (a)(i) with regercJ to novelty. inventive step or ind\Jslri&l appl:c:ibi!ity: 
citations ond explanations s.ippnrti.ng such stateme1:t 

D 1.k,>: No. VI Cr:r,&in do;;mnents ciu:.d 

0 HoxNo. Vll 

0 Box No. vm Certain obscrvotions on the iuternuHona! ,pplica,i,~n 

2. FURTHER AC1.lON 
lf a demand for h1ten1ath.:r,n~ preHmhl3.);' ex:1tnjnati-on is made, tftis opinion \vin be Ct'(llSidered to h~ a writte~ opinion: of tht': 

lnteniationat Preliminmy Exumini::g Authority ("l?EA") except that ,his <loc~ r:N apply wb,;;re the applic:•.nt chooses mi Au;JK1rl!y 
other than this one to be ;J1e !PEA and lhe dw,cn !PE.A his r,otifkd 1he ln!cm;il.ionru Bu:tau untler Rule 66. lbis(b) thr,t written 
,,pininns ofth:s tnternati.-,::m! Searching Authority wil! not be so considered. 

lfthis opinion i:., as pmvided abnve, considered ,;i he 11 written o;,inio,; oft.he /PEA, the 3pp!ic;r.nt i:; invited lo snbtriit :o the 
IPEA <1 written reply icgethcr, ·,vu.ere <1<pprnpriatc, with ame;1dmen,s, bcfr.m~ th¢ expiration of 3 mor,th~ from the d;;,~ of!T,niling 
ofFnnn PCT/!Si\1220 or i>cfotc lhc cxpmJtion nf22 momh~ frrnr. the pdmity <l;m::, w:,(ohever expire, later 
For fufthor options, s,~ l'nrm PCT.11SA!22(). 

21 .HJNE1012 (27.06.?.0l2) KIM Toe Hoon 

Telephom~ No.82-47.-48 l ·5128 
' .. , .... ... ----

Ferm PCT/lSA/23 i (cov1t., sh;:.<:t) ( foly 20 J l} 
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WRl'n'EN OPINION OF THE ~;~il,.m.1i applkatio;·1~;.·-···---·, 
INTERNATI0NALSEARCHINGAU1TH)RJ'l'Y ~CT/US20l2/022049 1 

Box No. I B:uii 1;.I' thi~ .?,,~~~!.~~M----- . . . ~ . - ...... ,---··· --·-~ 
l. With reg,;rd to tlvt h;nguage, 1his cpinh~n has been c:m1lilished CJl the basis 0f : I 

D n trans.!ation of the iniermition('l.l npplicatfon !nto , ... -v............... . .. - ... _ .......... , whieh is the !anguage of a 
translation forn1;;hed for the pt!rpo,es ofintcrr1a1ional sr.arch (Ru!!ls 12.3(a) and 23.i(b)) 

2. D This ,>phihs, has been established takh13 into zccnunt the rectificijlfon u( ;;n obvious mist11kr authori:m! by or notified 
to ;his Au!hori;y \tl\<'ler R11!e 91 {Ru:c 4Jbi.d(a)) 

3. With regard to any nucleotide Nml!tw smh10 add ~tquence disclos~d in foe ifl!<:r;1&iion:1l applie<1ticr., !his ,)'riinion h?.s b~;n 
.:btl\b!isticd flll the be.sis of: 

a. a sequence listing fileJ or furnished 
r .. ··i 
,..,_ <)ll pnper 

CJ in elcc!mnic fonu 

b. till~~ of filing or fumishinf; 

LJ ,,tint11i11cd m the i:itematiunNI apµli;mt!on a, filcc. 

[ ] filed uigeiher will, ;he internatic~ci a;,plication in electronic foun. 

[] fornist!~.d subsequently t<; tlus Autllmity for !lie pur11oses of scardi. 

4. 0 l!i ~Jililion, in I.he ,:r.sc tho; mor~ than mic v~rskm or copy cfa scqucn,:c listing has been filed or fumisht<.l, the required 

,ta~meni$ th&: the info:111atim1 ill the ~uhsequcnl or mlditimml ccpics i, kkm,ic.;1 to th!\! in the appiicr.,ion a:: filed or dr;es 
net go t;,;you,l !he app!i-;atinn a, filed, ,,s app,,1p,iatc, were forn!she:.t 

5. Acdlti,mal con)ments: 

i 

-----------·----·-------

I 
____ , ....... _ _ .! 

Ferm PCT/ISA/237 (Box No. l){ Ju.!y 2011) 
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1u.,,_,.--...... .,., ......... ,..,_ .. ~.._,,0 ... ·h•·•·----
wmTTgN OPINION OF THE 

lNn:RNATIONAL SEARCHING AUTHORJTY 
t 

lntemetional applic3tion No. 

--·~···· _PC'ffUS2012/°,22049 __ _ 

Box No, V Reasoned statement under Rule 43hb.1(~)(1} wl!b regard to riovelty, invrnti1·c step or lnd1mrii.l :1pplicah!Hty; 
dtMions :rnd txpl:mr.tions ~urporting mdi ~fat4:mtnt 

Novelty (N) C!aims !.:E:.?:.-_~-_4J_.4_5_-s2 .............. __. ..... w.·.····-----···""""···--- YES 
Claims 24,44 ----·· ............. _____ _ 

Inventive step (IS) Claims 2.-23,25·43,45-53 Y'ES -----·-·----··------··-··~···· ·--------· -~--······· · 
Clt.ims 

lncustrial applicability (IA) Cia:ms 1-53 --·------····------------~···>·····-----

2, Cit11tions Mil explanations , 

;)1: US !W10··0030i.ii3i3 Al (CARNEY JAM~S KEYni :,, al.) 04 Ft:.hrua~y :}OH; 
C2: US 200f,-{)l35S50 Al (CLARK BAKER e, ~: .) 22 Jun~ 2000 
[}3: US 20:.}?··007&315 Al (llOARAil CARJNS et:,;.) 05 April 2007 
1}1. US 7254425 B2 ((MiCHilliL G. LOWE!?Y et ai .) 07 Augt!~l Z007 

2. 1 Novelty and Inventive Step 
2. l . t Claim l 

YES 

D1 , •Nhlch ls considered io be the ciosest prior art to the subject matter oi claim 1, discloses 
monitoring one er more physlologlcal oarameters of patient. detecting an aneriai pulse of tl1e 
oallent based on at feast one of the first or second electricai signals irorn the !MD, and 
determining whether a detected pulse is a true arteriai pulse or a spurious pulse. Claim 1 differs 
from D 1 In deciding vvt1E,!~:er to retain the measurements. However. D2 discloses that the 
measured physlolO{i lca! value is sent to be displayed by the device's monitor. if tt1e value is at 
least equal to the tr1rosholci. Accordingly. ciairn 1 would h~!I/€! i)een obvious over D 1 in view of 
02. Therefore. ciaim ! lacks an inventive step under PC1 Article 33(3). 

2. 1 .2 Cla1ms 2·-23 
The additional featur~is of clalrns 2-23 which are dependent on claim 1, are not dlsclcsed !n any 
of Fie prior art documents. nor are tney obvious to a person sk!i!e6 Ir: the art by the docl1rnents. 
Accordingly. claims 2··23 are novel and Involve an inventive step under PCT Article 33(2) and 
33{3). 

2. 'I .~{ Claim 24 
D1. wh1ch is considered to r{ipresent the rnost relevant stale of lhe art, discloses an implanted 
medical device to monitor one er more priyslolog!cal parameters of palier.:. an IMO 
communkating wilh external device. and a processor oi extemal device receiving signals from 
optical :'Jl)11So!~ ,,i.n(i det~H!)'lilw WtH3ti'fsr a detected pulse is a Hue arterial pulse or a spurious 
pulse. whsrnin the il'nPbnte<i device deluets an arterial pulse Gt the patieni and rr.offon artifacts 
cause i.J~)lii~a·1 S:~n~:ore t-r) generate skiri9.!$ indicating spurlous pulse. As all of l~:e features of 
cialm .2,i a;~ gi$cki$e~i in 1)1. thiu d~im is anticipated by D1. Therefore. ciairn 24 !acl,s novelty 
under PCT Article 33(2). 

2. 1.4 Ciaims 25-43 
The additional features of cla!rns 25··43 which Etrn dependent on claim 2-1, sro not disc1osed in 
any of the prior art documents, nor are they obvious !o a person skliled in tt1e art by the 
docurnents. Accordingiy, claims 25-43 am novel and involvo an inventive steo under PCT Article 

: 33(2} and 33(3} . I Continued on Supplementel Box 

L ··---······· 
Fom1 PCT/!SN237 {Box No. V) (July 2{H l) 
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WRITTEN OPINION OF THE 
lNTER.!'iATIONAL SEARCHING AUTHORITY 

~-----------------------------················-··········--
Sop.p!emen!al Box 

In case tht .<p~c~ in 11ny o( th,~ prnr.ed!!lg boxes h not s1iffitic»!, 
Co.mim.rnfiou cf: 

2.1.5 Claim 44 
Di. •Nh!ch is considere<i to represent the most relevant state oi tt1e art, discloses an implanted 
medical device to detect an arterial pulse· ol the patient based on at least one of the lirst or 
seco:10 eiectrlcal signals from the IMD and a processor oi e.:<terr:al dm1ice receiving signals from 
optica! sensors a.nd determine whet1·1er a detected puise is a true arteria! puise or a spurious 
puise. As all o! the featurns oi claim 44 are disclose cl in D L ti1ls clalm is anticipated by D L D2-
D4 aiso oisdose all of the features of claim 44. Trlereiorn. claim 44 lacks novelty under PCT 
.A.rticlo 33(2). 

2, 1.6 C!airns 45-53 
The additions.! features of cla!rns 45-53 wr,ich arn d0penom1t on cla!m 44, are not disclosed In 
any of tho prior arl docum0nts, nor are ihey obvious to a person sl<.iiled in tt1e art by !he 
documents. Accordingly, claims 45-53 are novel an<l involve an inventive step under PCT Artid0 
33(2) and 33(3). 

2.2 1ndustriaf ,<\ppiicabl!ity 
Claims l -53 are indusiriaily applicable under PCT Article 33(4). 

• •••••••••••••,••""""""·--·---------------·,._ ......................... A ».-•• •• ...... ·------••••••·-------· 

f'orm PCT/JS1V237 (Si.lpp!cmcntal Box) {July 20 l l) 



Petitioner Ex-1004, 0108Petitioner Ex-1004, 0108

U ITED S TATES PATE T AND TRADEMARK O FFICE 

APPL! T ION NO. FILING DATE FIRST NAMED lNV fTO 

13/354,941 01/20/2012 Ki H. Chon 

264ll6 7 5 90 09/11 /20 I 3 

BUR S & LEVINSON, LLP 
125 SUMMER TI ET 
BOSTON, MA 02110 

UNITED STA TES DEPARTMENT OF OMMERCE 
United Stales Patent and Trademark Office 
Address: OMMI !ONER FOR f)ATENT 

P.O. Box 1450 
Ak=dria. Virginia 22313-1450 
wv,.rw.usplo.gov 

ONARMATION NO. 

30210-201 9133 

EXAMINER 

Lill, CHU CHUAN 

ART UNIT PAPER BER 

3777 

NOTIFICATION DATE DELIVERY MODE 

09/1 l/20]3 ELECI'RONI 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

dock ting@burnslev.com 

PTOL-90A (Rev. 04/07) 



Petitioner Ex-1004, 0109

Petitioner Ex-1004, 0109

Office Action Summary 

Application No. 
13/354,941 

Examiner 
CHU CHUAN (JJ) LIU 

Applicant(s) 
CHON ET AL. 

Art Unit 
3777 

AIA (First Inventor to File) 
status 

No 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXP IRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1. 136(a). In no event, however. may a reply be timely filed 
after SIX (6) MONTHS from the mail ing date of this communication. 
If NO period for reply is specified above, the maximum statutory period wil l apply and wil l expi re SIX (6) MONTHS from the mai ling date of this communication. 
Failure to reply within the set or extended period for rep ly wi ll , by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mail ing date of this communication. even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )1:8] Responsive to com mun icatio n( s) filed on O 1120/2012. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 
__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 
5)1:8] Claim(s) 1-53 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)0 Claim(s) __ is/are rejected. 

8)0 Claim(s) __ is/are objected to . 

9)1:8] Claim(s) 1-53 are subject to restriction and/or election requirement. 

• If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

httpJ/lw,1w.usoto.qovtpatents/init events/pph/index.isp or send an inquiry to PPHfeedback@)uspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a)O All b)O Some * c)O None of the : 

1.0 
2.0 

3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 

Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)) . 
• See the attached detailed Office action for a list of the certified copies not received. 
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Application/Control Number: 13/354,941 

Art Unit: 3777 

DETAILED ACTION 

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

provisions. 

Election/Restrictions 

Page 2 

2. Claim(s) 1, 24 and 44 are generic to the following disclosed patentably distinct 

species: physiological measurements of image/ video image; PPG; electrocardiogram; 

heart rate; respiratory; oxygen saturation; blood loss; and atrial fibrillation. The species 

are independent or distinct because as disclosed the different species have mutually 

exclusive characteristics for each identified species. In addition, these species are not 

obvious variants of each other based on the current record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or 

a single grouping of patentably indistinct species, for prosecution on the merits to which 

the claims shall be restricted if no generic claim is finally held to be allowable. 

There is a search and/or examination burden for the patentably distinct species 

as set forth above because at least the following reason(s) apply: 

• the species or groupings of patentably indistinct species have acquired a 
separate status in the art in view of their different classification 

• the species or groupings of patentably indistinct species have acquired a 
separate status in the art due to their recognized divergent subject matter 

• the species or groupings of patentably indistinct species require a different field 
of search (e.g. , searching different classes/subclasses or electronic resources, or 
employing different search strategies or search queries). 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species or a grouping of patentably indistinct species 
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Page 3 

to be examined even though the requirement may be traversed (37 CFR 1.143) and 

(ii) identification of the claims encompassing the elected species or grouping of 

patentably indistinct species, including any claims subsequently added. An argument 

that a claim is allowable or that all claims are generic is considered nonresponsive 

unless accompanied by an election. 

The election may be made with or without traverse. To preserve a right to 

petition, the election must be made with traverse. If the reply does not distinctly and 

specifically point out supposed errors in the election of species requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable on the elected 

species or grouping of patentably indistinct species. 

Should applicant traverse on the ground that the species, or groupings of 

patentably indistinct species from which election is required, are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing the 

species to be obvious variants or clearly admit on the record that th is is the case. In 

either instance, if the examiner finds one of the species unpatentable over the prior art, 

the evidence or admission may be used in a rejection under 35 U.S.C. 103 or pre-AIA 

35 U.S.C. 103(a) of the other species. 
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Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the limitations 

of an allowable generic claim as provided by 37 CFR 1.141. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 7:00am~3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tse Chen can be reached on (571 )272-3672. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chu Chuan Liu/ 
Examiner, Art Unit 3777 

/Tse Chen/ 
Supervisory Patent Examiner, Art Unit 3777 
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IN THE UNITED STATES PA.TENT AND TRADE:tvfARK OFFICE 

Applicant: Ki H. Chon et aL Examiner; LIU, CHU CHUAN 
Serial Number: l 3/354,941 Group Art Unit: 3777 
Filed: 01-20-20 .12 Confirmation No. 9133 
Title: PHYSIOLOGICAL PARAMETER MONITORIT·~G 'NJTH A MOBILE 

COMMJ:JNICATION DEVICE 

TO: Mail S top A.rm~ndment 
Comrnissioner for Patents 
P.O. Box 145(L 
Alexandria, VA 22313-1450 

Sir: 

BORNS & LEVINSON, LLP 
125 Summer Sc 
Boston, MA 02110 
(617) 345-3243 

In response to a requirement for rcstricUon under 35 U.S,C. 121 dated September 11, 

2013, Applicants traverse the rejection but make the following provisional election of tbe atr.h.l 

Amcndn:tents to the Claims begin on page 2 of this paper. 

Remarks begin on page 16 of this paper. 
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!\pplic,itkm Serieil N(1. 13/354,941 
Resp(1:1s,~ to Restrictioi~ Rcqtiirem~nt dtd. iOil 0/l 3 
Response to Offic:e Action of 9/t J/2013 

This .li.sling of daims replaces all prior versions and listings of the claims. 

1.' , ,r- • ' " A · i j ,. \ • j • 1 ' • h h ' • • \. vngman ·"' mel!W( .ror p.)ysio og1c8. parameter monrtorrng, t .e rnet ,.oa compnsrng: 

2 .. 

providing a physlologlcal indicator signal to a mobile communication device; 

' . . · 1 b' l • • • • h l . . . ' . r1 . . ' amuyzmg, usmg r 1e mo He eommunH.:al;ons (le.vice. t e p 1ysioiog1cai m...i1cawr s1gnw to 

oblain :rneasmernents of one or more physiological parameters; and 

detecting, using the rnobik~ communications device, cffocts of motion artifiH.:ts in the 

rneasuremenis of the one or more nhysiological parameters and decidinr!, whether to 
.\ •' V 

retain the measurements. 

rr}r1·g·1~al) 'I~h.1•"' •n"'thv""' of '' 11·<'lin·, l u,j.,.,,.f'; n t·h0 "t,,.l., ,)fd0t"'c~ll.l"1D' ,,ft:,r·t~ v·,+' 1~i1,-~11'0:-• •..i ,·,'i·t'::.,,;" ,, ... ·' .;.,c;. • ",.l v : ... u .,.. 1i,, . .. t.,. Y'r .. , . .t-. , ,tv ~''""l' ,. V ~1-.' · • 5 w .!..(o,· - ... 1.> • · ..,. ., .t. -..,,, ,. ' "~"'"""·' 

in lhe measurements comprises: 

a. . .c. • - ' • I • ' preprocessmg a segment .u:om tne measu.rernent ot one pnysw .og1car parameter; 

b. obtaininrt a value of at least one indicator of volatilitv for the preprocessed 
-, r • 

segment~ 

c. including the seg1nent in imaiyses of physiological measurements, if comparison 

of the value oft.he at least one indlcator of volatility with u predeten:nined 

d. Se,f<>nt~ngJ "Jl ')i Jie.1• ,·, ,~1.n1··~r1t .. ,f r}1° ~·t'gnai i~l'"'1n •11<> pl'''Sl0 

')l')'YJ: "''J ! j"'Yl ,:.•> <.'l '1'<>rr1"'"'t ·~1~ .. 1 , ,,.•,t~ _. t:.4 .,\. , • • , " '-· t,A.l'-• • '- C..>., .. v ..._, .. ,.<.,,. . Vi t.. W J.) \_. \_.E'., \.,( ,. . o l1.t,,., ( ~ . . , .~. o;;,;.., , ........ d (.; ,,.,. 

d. ( ' . " l 1 4' l ' . -1' I.' l ·1· . ' prncee mg to step a;, ir t 1e va l,e OJ t ,e st ,east one Ul(dc.ator CH vo at1 rty is Jess 

than a pre<lctermi.ned threshold and another segment is avt~i1able. 

3.. (Original) Th(~ method of clairn 2 wherein said at kast one indicator of volatility 

comprises kurtosis. 

2 
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4 . ,,10rirrinan The method of claim 2 wherei.n safri at least one indicator of vr; latilitv 
'J , .l 

comprises Shannon entropy. 

5, (Original) The method of ddm 2 wherein said flt least one measure of volatility 

6. (Or.iginal) The method of claim 2 wherein the predetermined threshold is determined 

7, (C)riginat) The method of c.lairn 1 'vVherein providing a physiological indicator signal 

compnses: 

communication device: and 

obtaining video images of the portion of the subject's body. 

8.. (Original) Tbe method of claim 1 \Vherein providing a physiological indicator signal 

comprises obtaining a signal from a physiologic.al monitoring sensor. 

9. 

l 0. (Original) The method of claim 1 wherein the one or more physiological rneasuremcnts 

Cf)r1~""r:s .... 1~naa·t r'ji(-> ,,1n;l he<>1·t· 1·:>.f"' v,.,,.;~;...1··1·tv . . "'l-' 1,., v . .... \... ....... .,. (. \.,;.• o;. • .,, , A · µ ,., ..... 'l,v w ... ~ ... '"v ~ -..../, 

11 . (Original) The method of claim 10 wherein obtaining measurernents of hean rate and 

heart rate variability comprise: 

'"'etern1i 11i:}') bC<"t, f:v.'r /l)<>: r)!'J'<f<'l
0

0l<)ffl, <"•:>l 1'11d;1..'Ptr.)r "'J.(1 ~·l~:j• \.~ ...... •' ..... b : ,,. , \.J .,, l . ) ., . \. . ::;:;. vµ~ .. i. ' "4-,'- • t..;i t:-:· .-,.. ' 

determining beat to beat intervals; and 

3 
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applying a cubic spline algorithm to obtain a substrntiaily continuous beat to beat intervt~l 

signal indicative of beart rate, 

12, (Original) The niethod of ciaim 1 v,1herein the one or more physiological Jneasuremcnts 

comprise respiratory rate . 

1 ~ re) ' . 1 · ··['i ' - c- I . 1" i ' ... . . J. '·. ngmu ) .ie metnod or c aim 1, Wtierdn measttrement o.,_ resp,rntory rate. compnse~: 

obtainirnr thm.:-freouencv si)ectrurn of the nhvsiolor1,ical indicator si tnrnl ntil izirH?, variable .... ' •' t .... ol t: ...... .._, 

frequency complex demodulation (VFCDM); and 

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

14. (Original) The method of clairn 1 wherein the one or more physiological measurements 

comprise a measure of oxygen saturation. 

15. (Original) The method of claim 14 ~Nherein providing a physiological indicator signaJ 

comprises: 

communicatnn device; m1d 

-. 'bt,,1·" :r.o y;,J,,.O i•r, ·:i oe· ~ ,~f th"' po•·t;n1-: ci-f-' (k" s··,·11-·,ie<•.t," hO"'" :.1 r>r f \, 1-W i..\.J.'-:.c; • .. ,,J._, >.J A(+t;~ ,. ,) »l\.' J. J."" • .•. W.1. ..... • t, l_,J •\,, ",) \.I Yl) ~;j;.,. 

wherein obtaining the rneas;,.ire of oxygen satmation comprises: 

obtain in~ an avcraue intcnsitv of a red comnonent and a blue cornnonent of the video ... , Q .,. , A _. 

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

and the average intensity of tht~ b!ne component constituting DCRrn and DCL,U..is 

res pee ti vely; 

4 
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obtaining a standard deviation of the rt~d component and the biue corciponcnt; the 

standard deviation of the red component and the blue component constituting AC1u::r.: and 

n'1:)!i.,1'•11'nc; 1·1-.<> rn;•q(;i :re of·' ')X"fi"'''J s::st>it·a·tin1~ 1'-Sp02'i bv "' -.. ... ,- i. t') ,. •'-' v~ .. ,- v,.-.. . \.., ; C•'"",. • i-4.,.\ • ,.,,. • '• .. • Jo • ., 

16. (Original) The method of clairn J wherein the one or more physiological measurements 

co1:1prise a rneasure of blood ioss. 

J7 \'(),·1',v1'1"'llJ' '['1...e i-net·l·int·l n+'c.la''1' 110· \Hl~Cl'""l
0

l~ c1br,,;,..,: ,1g1 i·}1°, l'''',.""lll'"' of!)l"t)d I('!'<'-' • & 6 H, iJ , AV "' ,., ., ,; ! ,_ Lt t '<V • V • ~(i. . ,\ ), L,- • ~ o\.· Ah • .,(A .. > .._. .o. • \) .... t • ... u 

cornpr-ises: 

.freque.ncy cmnplex demodulation (VFCDM); 

obwining the arnpEtude modulation (AIVI) series fro1n a set of the largest instantaneous 

im1p!itude at each time sampie within lbe heart rate frequency band of the time­

frequency spectn-1m; and 

l • . h ' . ,. ' . ! . . l . . !' ' c.,etermming w .ern0r Hie r:u,1put.uoe 1no,tu atmn cecrcases; a c ecreuse rn Hie amp.itue:e 

modulation indicating blood volume loss in subject. 

18. (Original) Tbe. method of claim 1 wherein the one or more pbysioiogical rneisurements 

comprise a r:neasure of atrial fibrillation. 

l 9. (Original) The method of .:..~l.aim 18 wherein obtaining the measure of atrial fibrillation 

comprises; 

5 
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obtaining a time-varying coherence function by multiplying two time~varying transfer 

to produce the first TVTF; the second TVTF is produced by reversing the 1nput. and 

deterrnlnlng ~Nbether the tirne-varying coherence function is less than a predetermined 

quantity. 

20. (Original) The im{hod of claim 19 v.fa.:rein determining ·whether the tirne-vatying 
. ,. ' . . . l ' ' • . . coherence rurh~U.on 1s less than t :e pre(tetern-u.neo quant1ty C{lH'lJJrise.s: 

,.,r.,t·cr"'l'l;r1<?l (Y s,,l,..,fJ,er i'l1" ,·,r,e· <)•' l'"'O?'~ ;q,.;;"~'i ')"<' ;3f pfr;,.:,1 Hhri ll~t1'0:1 ·"'X''"''(.\ '4V , t : . ,,. ., A• b {v:i,..;, •. "- t t.. \.· v .! ~ ... >. .t;o """' ,d .\..)l.v..-. .. .. \..:1 .. '), .• ;;..;;., . :,"~~l . . ...... ... \A '-• • v, v,,~. ~ 

predetern·dned thresholds. 

') i 
..;.. ' : (\'')1·•oi' r,(r: i\ T}1~ 1"1Ptl,orl o·f ,,),:irn ·"){\ '1>•11::-, :·r-.:n !1n<> v"r'·" ():· 'i'"'('""' 1' 11riit'•,101·, ')''' ~:ri·;ol fih1·1'lji,t;v .... r. 

'

. 1- ...... • • t ... . f ~ . ...... lr, .... ... ,!. .,. v"<~ . ).l- &\.! (V.o. ..,.,,.,\,.• {.i: ... '),,.. t.V "--· ~ • {A ,J.J \,.I ~~ ... v,~t.--· -.. \ J. ~.,. •• .....: ... ~ ... i4 " ,.;s...... I - , 

c.onrnrise a vtiriance of the Ur:ne-varyirw, coherence function. 
I, ~ ...... 

22. (()righ1a1) 'I"he inethod of c.lairn 21 \Vherein the one or n1orc indicators of atrial fibrillation 

24, 

( 
- • • '\ 'r' i l 4' • • "'>" ' ' ' d . l . ' 'd ..3 • • Orwma.1 1 d1e meti1oc oi cimm ~u wnere.m tne pre etermmec iJ1resno, -s are ,1etermmcz1 

\,,/ .. . 

'l~J·r.o r"'C"";V''"" nper··,·tcir <'1.1"''''-lC1 eri'sfic (I"<-OC'"'i ~;n<'•1v<::·•·~ ......... ""O \.; \..·S. v .:. \.J' t,;.l . V -~'1•.'l.•,'o• · l, ... ':.t . \ ·" .• _ .. .,,~ - ,/•.,,,.'I. ,~ 

1 . ' . ' . j' . . ' d . . . . . cl . a p 1ys1otogica1 tn( 1cator stgnai se11s1ng t:olr11.1onent; an\,. a 1r1otnie cornrntrru eatH)11 r C\.'IC<:~ 

comprising: 

1 • • 1 . ' 1 . . . ' • ,. . I b . an a.na.ys1s componcm ana yzmg tne p11ys1oiog1c:a, maicator s1gna too, tarn 

6 
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a rn0tion artifact deted1on component detecting effects of inotion sdfacts in lhe 

rnez:.surements of the one or more physioiogicai parameters. 

? - . ) . . . \ .... 1 A' • • " ' ' T ' " • • d . . .,:). ({ ngmai1 1 1e systein o, Clmm .£4 wnerem t:1e rnooiw commurncat1ons evic.e compnses: 

at !east one processor; and 

at least one computer usabie medium, the cornputer usable medium h~.ving computer 

readable c.ode embodied therein, the computer readabk code causing the rn least one 

processor to: 

anaiyze the physio!ogical indicawr s1gnal lo obtain measurerncms c>f one or more 

detect effocts of n-iotion artifi-1c(s in the measurements of the one or more 

physiologkal pa.rnrneters. 

(Original) The system of claim 25 wherein the computer readable code: in causing the a, 

least one processor to detect effect.s of motion artifacts, causes the at least one processor 

to: 
1 ,, ·1 ~ 1·· ' . ' . ' • a. preprocess a segrne.rh trom i 1e rneasuremen~ o one pn.ys101og1ca, parnrne(er; 

b. obtain a value of at least one indicator of voJ.atility for the p.reprncessed segm<.mt; 

c, include th.e segn,ent in arH.dyses of physioiogica] 1neasuren1ents? if e(HT1TJztris<..fn or 

the vah.,e of the al least one indicator of volatility with a predeterrnlned threshold 

indicates r,oise/rnotion artifacts are not present; 

d. select another segment of the signal from tht! physiologieal rm:asmement and 

than a predetennincd threshold and another s~~gmcnt is uvuiiab1e. 

27. (01igina!) The system of da.im, 26 wherein sajd at least one indii.~alor of Vi.';fatiiity 

cotnJ.=,rises kl1rtosis. 

,., 
I 
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28. (Oridnan The svstem of claim 26 wherein said at ltiast one indicator of voiatilitv 
~ .,I V .., 

comprises Shannon entropy. 

29. (Original) The syste.m of dai.m 26 wberein said at !east one measure of vol.:itility 

comprises kurtosis and Shannon entropy, 

'V' ... ~,. (Originai) The system of claim 26 wherein the predetermined threshold is det{;rn1ined 

3 l. rorhzinaD The s~1stern of claim 24 v.:here.in the nhysio!oa,ical indicator simw.l sensing: \. o.;, ,I ,.:r ... • ..... '~" .... 

component <.:ornprises an image acquisition component, Sk1id acquisition component 

32. (Original) The system of claim 31 wherein the mobile communications device comprises 

said image acquisition comprment. 

33.. (Original) The system of clahn 24 wherein the physiolog1cal indicator signal sensing 

component cornµrises a physiological monitoring sensor. 

34. (Origirmi) The systeu1 of dairn 33 where.in the physiologka! monitoring sensor is a 

photop!ethysmographic (PPG) sensor or an el.ectrocardiogram sensor. 

J). (Original) The system of clain1 25 vvherein the physiological. indic.Mor signa! sensing 

component. comprises an 1mage acquisition component, said acquisition component 

capable of acquiring a number of frames, eaGb fh,me acquired at a predeterrnined time; 

vvb.erein said image acquisition component acquires a color image having red, green and 

of OXVf.Wn saturation: and vvherein th.~ com miter readable cod.e, in causin2. =.he at least one 
~ ..... , : 1 .. , 

8 
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36. 

processor to analyze the physiological indicator sign.al, causes the at least one processor 

obtain an average intensity of a red component and a blue component of the images of a 
·. t~ ' . ·' . d .• ' . . t' 1 . . pornon o · a sun.iect s bo y; 1.,1e average intensity ot ne re{ component and u1e averngc 

intensity of the blue coinponent constituting DC1<-rn ,rnd DC81..ur: respectively; 

res pee ti vely; and 

comprise heart rnte and heart rate variability; mid V/herein the computer readab1e code, in 

c~rnsing the at least one processor to anaJyze the physiological indicator signal, causes tk: 

at least one processor to: 

determine beats for the physiological indicator signal; 

deterrn.ine beat to beat intervals; and 

' '. •• < • • \. • • • ·1 . b b . l app,y a cubic sp1me a1gontnm to ootam <'l s1rnstant1al y contmuous ea1 to eat rnterv~ 

sigr1al ir1dicative of 11eart rate . 

37. (Origina!) The system of dalrn 25 wherein the one or more physiologic.al measurements 

9 
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38. 

39~ 

one processor to analyze the physioiogkul indicator signal, causes the at kwrt one 

processor to: 

obtain Lirno-frequency spedrum of the physiological indicator signal uU.li2.ing variable 

freque.ncy complex demoduhttion (VFCDM); and 

for each time point ut a heart H.tte frequency band. 

f(·J·r;,1;11~•1) Tj1° ,·~1,('"f~'l nf'<,J~,;1·1·' ·'),:: Wll"''·e:n t11f"· <)n" n1· mo1··e n'nv<>:ql(}<l.J'"' 1 1·n,·a· "llrel1'"'!1f·" ' !c,! .. v1,:/ .i. "-• >.;J_}..._ '\.-' • \ .ll -'A,-,.L ).} -~ A WA · ~ A"'', V '-.J .. r'A ,/ \,)I,'-' J. -t.:, V(.: i A .... •> t\..• .... .._] 

co.mprise a measure of blood loss~ and wherein the cornputer readable code, in causing 

the at least one processor to ana!yz.e the physiological indicator signal., ea.uses the at least 

one processor to: 

obtain time-frequency spectrum of the physiological indicator signd utilizing variable 

).' • • • 1 · ,~-'"'C'"""l> r· ,requency compiex aernorn.i at,on :_,..; r ~Uh'); 

obtuin the ampLitud.e modulation (A.tvl) series from set of the largest jnsta.ntaneous 

am:plitude at each time sample ·1Nhhin the heart ratt; frequency band of tht'. tin1e-

frequency spectrum; m1d 

determine whether the amplitude rnodulation decreases; a decrease in the arnplitude 

i . . . 1 · . l I ' · I · ' · mo( uiation rnc icatmg ,; C>OCJ volume oss in suoJect. 

(Oriir,inu.l/) The svstem of claim 25 wherein the one or more nhvsio1ogical :neasureinems . ·- .. ... ~· 

comprise a measure of atrial fibrillation; and \:\/herein the computer re,.tdable code, in 

causing the at ieast one processor to analyze the physiological indicator signal, causes the 

at least one proc.essor lo: 

lO 
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fi.mctions (TVFTs), the two time-varying transfor functions obtained using two adjacent 

data segments with one data segment us 1npul signal and the other data segment as output 

lo l")''i'd,. ,,,, {·'n1, ljr.,;· TV'T'F· th"' S'"C·'"1d 1·-V~f:C:· '" n•·c;r!1.v•prl h'lt :·ec•e.1·si•1n i)1'-' 1'nnt:~ ::,n,1' ..,.1,,..,> \ )VV ~ V j, ·,V"- • Y AA), A'-.t • ._.. \.IJ,Y A a~,) J.i "' o\., t,,r\,~ V)" Y , , A t;, ._ • 'V ..,,,}., , ,._ ~o.?-.. 

ot1tput signals; and 

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

quantity. 

40, (Original) The sysiem of claim 39 wherein the cornputer readable code1 in causing the at 

least one processor to determine whether the timeuvarying coherence function is less tiwn 
· 1 < > • < • • ( tl I L t t 1e prcW.?.termmeG quanu,y, cr:;uges .1e at ieas; one processor .o: 

obtain one or nwre indicators of atrial fibrillation; and 

detern1ine whether the one or more indicators of atrial fibrillatioJ: exceed prc<.kti:.~rmined 

thresholds. 

41. (Odginal) The system of claim 40 wherein the one or more indicators of' atriu/ fibrillation 

comprise a variance of the time-varying coherence function. 

42. 

also comprise Shannon entropy. 

4,~ ..... '() ' . 1· 'fh " . ' " ' . . ' ' . d ·, . 1 " ' • • t ngma ) .,e system or c1a1m "!- 1 \-Vl1crcm tne prccietermme .. trirt:sho.ds are ceterm:nea 

44. (Orlginai) A computer usable rnedium having computer readable code embodied therein, 

vt· he. 1'01"' nt:• r-•r ,. ... ~,{i,J')1 <-> ''(),..;.,. ">'l :s,: ,1n "'t l,, ~·st "l"" 1"r.,r<>s:.::r'r t,)· >..- .,., .... , -."I.."' " t. vt:r1-~~t.t .. 4..,,.: , , ,+~ """~ ..... -,,.. t> <.,J. '-'Vo !.. v :v ..;"vv, . w .. , ,, • 

! 1 
• .l 
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analyz.e a physiological indicator signal i.o obtain measurements of one or rnore 

physio1ogical parameters; and 

45. (Original) The computer usab]e rnedium of cluirn 44 wherein the physiological hdicator 

signal comprises ~ video ~:olor image having red, green and blue components, the video 

c,r)·i,·,r :111;1.-;,:, heir10 '-ll~ ;!V:;.l:)i> obt·q•·,·1<•,11 f;·,·-.:·,·, ()f ~; r"1'•!':'i()l1 of~ ~:Jh:i'f'1 ' s h(~'l v· \l'' 1'.,l ''-'
0

!l'' :!1"' ~' •'" ,. •'"•'e""' \., 1t, t) {. ";,. i(""'OV t,.,! '-.•<..,.. o (V.(j , .-,, J-"''-'• .. . ,. ,- '-" -..;., VJV.._,4, '-'"-''°'" J ~ v,,,,,. \., t 'I. •'-' 

measurements of one or more phvsiolog-ical narameters comprise a measure of cxv!Ien •· V y' , r -..-

saturation; and wherein the computer readable code, in causing the at least one processor 

obtajn 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 ibe red compoiwnt and the 

obtain a standard deviation of the red component and the blue component; the s(<mdm·d 

deviation of lhe red com.ponent and the blue component constituting ACru:o and ACuu,r: 

respectively; and 

obtain tho measut'e of oxygen saturation by 

46. (Original) The eomputer usable medium of dai.m 44 wherein the one or more 

physiological measurements comprise heart rate and heart rnw variability; and wherein 

physiologica1 irn:!jcator signaL causes the at least one processor to: 

1 ') "' 
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determine beats for the physiol.ogkal indicator signal; 

determine beat to beat intervals; and 

' 1 . ,. I ··1 b . ' . 1· . . · 1 • l ann,v a c.u\::ilc spnnc a ;.wnt 1m t.o o tam a Slrnstantrn. !v contmucus beat to ~1cht rnterva 
,- J. ~ ..... ,/ 

signal indic.ative of heart l'ate. 

47. (Original) The Gomputer usah!e medillm of daim 44 wherein the one or more 
t • 1 , • , • .. , ,..s " ~ 1 pnys101og1cai measuremcnrs compnsc re.spJ.ratory rate; an1., \Nnerem tnc compDter 

readable code, in causing the at !east one processor to analyze the physiological indicatoi· 

signal, causes the at least one processor to: 

obt<'.lin time····frequency spec.trum of the physiological indicator signal utilizing varh,ble 

frequency con1pkx demodulation (VFCDJVJ'); and 

obtain resoiratorv rates by exmwting a frecrne.nev comoonent that has a IarQest amp-litude 
... l" ,r A. V A .__, 

for each tin1e point at a heJrt rate frequency band . 

.. '18. ('-) . ' I' T' '1 .J ' f 1 • 4' ' . l" ~ \. ngina .i . ne <.:omputer tisao e meurnm o c.aim · 4 wnerem ne one or more 

.._l·1,·:-:ici)oL' 'ics>.1 r:1;~(l,') :-rer11"'l"t'< ··0'11n1·1·s,, i'l lTI<'\R~) ,:•r-: of bl-io,J lc1s:.:· 'lJ 'd ,vh,~,·e-i:1'1 the ,~,- ,1~·int1tr-··1· fl )vt "") ,,.,~, • A .._,,~ , . , ,.,, , \-'A ._, T' J •JI_., , \,,,, • ., • .,\.,.,..''-"')."\. _., ;\_; ,3 I, W} l. ?',,, l .,J..,,_.10. , A• ...... I ( J' ,,..._, 

signal, causes the al le,ist one processor to: 

obtain time---frcquency spettrum of the physiological indicator signal utilizing vm'iabie 

i-'1·,•,Y,l"n"v ' '01·r1 ,Jl~·x ,.J,,_,...,,..,,··l t:l , .. 1 •o·r1 ( \rJ;'('J-)M)· .l v-..1 "-'" v; \,,; . a.;. ..,.,, • . l,,.ot,. ,._ ,,~,A • v ,.. . ....,;, 

obtain the amplitude rnodulation (A!vl) sehes frorn set of the largest instantaneous 

ttrnpiitude at f;ach time sample within tbe heart rate frequenc.y band of the time·-

frequency speGtrnm; <1.nd 
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I . l ' ' " ' . 1 ~· . J • • ! · d c etcrmme w 1etner tn.e arnputu.ae mod.u ll\.lOn aecreases; a oecreasc rn u-ie mnp1itu· e 

rnodulation lndicatimt blood volume !oss in subiect. 
V • 

49. (Original) The Gomput.r:r us[1b!e rnedium of d;;1im 44 wh~refri the one or more 

physiofogica! measurements cornprbe a meastire of atria! fibri!laUon; and \Yh-.:rnin ihe 

. d' . . ' .1,. l . m 1caror s1gna1, causes tl!e ,~t east one processnr m: 

obtain il time--varvirn1 coiwrf;nce function bv rnultiplvin,1 two time--varyi,w lr:?:m:fer 
.., 0 ,; 1/1 0 ........ 

flmeUons (TVFTs), the tv10 time-varying transfer fonetions obtained w,ing two adjacent 

data segments with one data segment as input s.ignal and the other data segment as output 

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

output signals; and 

delerrnine whether the time--varving coherence function is le:)s than a nredeterrnined , . 
quantity. 

50. (Original) The computer usable mediurn of elairn 44 wherein the computer rcmfable code, 

function is less than the predetermined quantity, causes the at least one pro.:.;essor to: 

obtain one or more indic.ators of atrial fibrillation; 

thresholds. 

:i L (Original) The computer usable medium of claim 50 wherein the one or rnnre indicators 

of atrial .fibrillation comprise a varhmce of the time-varving coherence function. 
• J -

52, (Original) The computer usable rne&rnn of daim 51 wherein the one or n10re indicators 

of atriai fibrillation also comprise Shannon entropy. 
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are detennined using receiver operator cbaracteristic (ROC) analysis. 
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REMARKS 
... " ' ' I' . ,-l l r· r.'· ' • l 3 S . J • ,., (~ • 3 . . . 1·\ppllcants nave caretu 1y rev1ewe" t 1e ,J;nce Actwn c atezi , epternber . i, "'; l. , and H°lls 

response addresses the Examiner's concerns. 

I. STATUS OF THE CLAIMS 

Claims 1 -53 \vere subject to an elec.tion/restriction requirernent. 

II. THE RESTRICTION REQUfREMENT 

1n the Offo.'.e Action, the Examiner restricts the claims as folfov;s: 

The Examiner. finds that d~irr1s 1, 24 and 44 are generic and has asked the AppEcants to 

select a species from. physiological measurements of image/vidc:o image; PPG; 

e1ectrocardiogr::un; heart n:.w; respiratory; oxygen saturation; blood loss; and at-rial fibr-iHation. 

• '· f [' ' i·) • ' n · ,. l · b ' Applicant rcspect..u 1y traverses trie ,estnct1on r,equiremem. :ror t 1e reasons given eiow. 

(Since the restriction requirement is being traversed, the listing of the claims follows the 

l " l i I . ' l ' 1· . 1 
• 

1 
' ' "(_T • I nomenc ature tor mnen( e( c anns ann no c auns are. 1steo as witncinn,vn.J 110vvcver, as requirec 

under 37 CFR 1.143, to complete the response, Applicant provisionally elects the atrial 

fibriHation spedes, Claims 1-9, 18-23, 24~34, 39A3, 44 and 49~53. 

'I"'i·J·~· J~:,,·u· fY1·'1r1er s~.:.i~o:: ti",''t the <;"'e1'l,"'" >•re ind0 -n!"nd~1,t nr dt'sr1·1·ct hPCi'l'l"r.. '·l'-' di,;:,,,!n5»(~ t!-,r., • \., .• A • .• • ,. $,~\.-"-•> t1 + • . , ,. fJ ...,. V . > - A v 1.,v "' .... ,:,,,. .,. , • ,.,.,.. • ....... ~>\..· 4,. u ..... ~vvt~· v ,. ... »:v 

different species have mutually exclusive charncteristks for e<1ch identified species. The first 

, ') ' ' • 1 • ' f'. . 'd . r. ' J)P(' gene.nc. 1:,otn pnyswiogicai rnea-;urcmcnts o 1magc!V, eo 1mage measure o,. images nnn ; are 

1""'''t·'nor•·~ f'or· ,·11")"l'({1'"'t'' ~· "'1~~"''')'(H'i"<0
•1 i 1·-·,d'1,··qi·Ar ,:,/griaJ n•1d '1·lP("3'· io:: '"'e n·t' t,x::~j evempla1·,'/· .. .1. ... v ~ ""'..,. .z.,u ;,- \.,Y • 115 v\, y 1..;""1-"'-·~ ,e,-,v .., . .t..,;. v-. .. ,.,., . "'" .. -....1.. • . •~> , .-... : ,., . "~'I".. ,,. ·" ... -'" 

methods recited in the claim. (Choosing PPG as a species would require splitting a chiim 

limirntion in half.) Since the physiological indicators signal for al.l of the physiologkal 

measurements, electrocardiogram; heart rate; respiratory; oxygen saturation; b!ood !oss; and 

atria! fibriliation, can be obtained by either image/video irnage measure ofir.miges or by a sensor, 

PPG being an exmnple of the sensor, the physiological meastJrements are connected to the L1rst 

two purported species, mc'.asurement obtain by either image/video image measure of images or 

by a sensor, the physiological rneasurements are connected in design ~nd operation under the 

16 
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disdosurt: nnd~ therefore physiological measmemems of'image!video irnage and PPG are not 

separate species. MPEP 806J}4 (b). 

Claims 1, 24 and 44 arc generic. Claims 2~9 are dependent on claim 1; Claims 25-34 are 

physiological r:neasurements in the spec.ies. Since daims 1, 24 and 44 are independent clairns, 

c!air.ns l, 24 and 44 do not require material elements additional to those the species claims, and 
1 ' ' • l • • 'I I I' • .. f • • ' d ' • ) I • eac,1 oJ' tne :mecic:s c aims rec11..ures ah t 1e 1mitar1ons o tne mctepen ent I rtenenc c aim. /\s 

! ... , ~ 

such, cf aims l, 24 and 44 are gt~neric. (The definition of the generic ch-:im is " a generiG ciairn 

should require no material clement additional to those required by the species claims, and each of 

:·h,.,. ·~""''' .j<"s ,, lp ·1,·nc: ynl''~i !'•'·1.·1i:1'1·1:.. "ll t·h,:. l;n~ '1i···t1' -~.-i<' o· f !J~o oe·11,:.ri,, ,,1a1'1•1 "'\ '1-c1PPP Pf\6 ('i,ci {d) "'· ' ...... vt-,JVV vv v{,...{ t" 'v L, ·'-V, V ~ Va • . , V • , ... ( .. \_._i,w _.. .. ·'-· b v 1 .. , 1 V I, > / ,& Y ;,.,.J o,., .v f , ..... ,., 

·1·1 ' ' d d ' . • • t' tl . . d ' . . .-ie remainmg epen ent c1mms are aepenaent on one o )e generic !th epenoent cia,ms. 

Restriction of m1y of those dependent claims is really restriction •.vithin a single claim since a 

dependent claim incorporates the iimitmions of the independent dalm .. However, it ls established 

1 t' ' [)' " 1-, U'"'Pl'O' j' , . . . h' ' ' ' , ~ aw · nat tne irector 01 t11e ,s nas no<. 1scretmn to restrict wit. m a smg,e c,mm. ln. re 

·n;,,_\)"'f' ")t't) 1~ .. ),, t 15~· ,1.S 0 re(' p A 1 0'7t.'' · 1'1'' ··~· I·I0 •·0 •• ')Qij'' V '1d <t6I A6'1 {{., (" j) • '()']O\ . . J):_~:-~-~--:J."a'ov .L..,: 1' ..... ~ ... o\ · ... .,. ... 1./,0j,1.t tv .(.e.(~.;:;, ... u ,. ,.::,. .. )-1' ,.,'-"•'-·~ . f\, .~ . . o;, 

r\s the Court state<} in \Veber~ 

~ s a.- ,,,~et·a! "'l''"·"\ .... ,r.! ,t~('l'\ ,'7,t~ at'·)1: ...... " ... t :,l, ... -. a .. :01",l- f-n J,a•10. P"""h .-.'fa.'1"'1 "'X"rn;, ... ::.,rj "" !'\ ,. ' cf¥ l ' F \.l~A,;:,,", ., (.«: ti} JJi.iu;J,. t.(.\~ 1151,\ -~' ' \v wt<vH :,,{! :l ...... {.lJ ,HJ~<.. ,.1;) 

the merits. If an appfr:ant submits a number of claims, it may vvel l be that 
pursuant to t, proper restriction requirement, those claims wiH be dispersed to a 
number of applications. Such action would not affe~.t the rjgbt of the app}ic~1nt 
evt~ntually to have each of the claims examined in the form he considers to best 
define his invention. Jf, however, a single clairn is required to be divided up and 
presented in several applications, that dalm would never be considered on its 
merils. The tota.litv of the resultirn.! fram-,'1entary dair:ns would not neccssarilv be 

~ V ._., v r 

t 'j"<> P<"'1 Jt' vaJent of t~1°" :·,r• ' f; l}"' '1 '' laJ' ,.,... l~'u,•tJ-e,• ~ -j' '~•'•P the "' :b0·o<-1e•·,:, <'I.;[)' ll•': 1-,.,:. do ('J v,,:,,J ... (V '·'"}·"' ... A t ., V ,,.,e,:A a ~ - .. t .i.J~' "- ,., .,.,, t,.. tA ..... _ ·" ,:;t..,t b'-'! t\...\ "'"' \, "' \.h ... V t Av, .. 

by the examiner rather than by the applicant, H is not inconceivable Umt a number 
of the·· fr,~'}'11e....,;o;; v 1011ld not b,., ,.;.,._,c,.=b"'d ::1 tiF, S""'ci.;ci:iticir1 

.,;,,.l .l.tt<•f.:>.! l.i. .. ..., \ -.. ~ , '\,,., '-'tV~> ,.,. IV !. .. l V ... pv vl.! ~,\. •. .,., 

In re Weber. 580 F. 2d at 458. 

The .W.fb~r court, although recognizing that the Office needs to be a.hie to manage 

ex~m1iner workloads at the searching done per patent application, held that the applicant's 

statuto.rv r.ir.:ht to dairn his invention as he saw fit under sec.fam 112 tn:imped the tidministrnt.ive ' ~ . 

interest of the Office. 

1 7 



Petitioner Ex-1004, 0130Petitioner Ex-1004, 0130

Appl icnnm: Serhl No. 13/3 54, 94 ! 
Response lo Restriction Requi,cmem dtd. 10/J Ot l3 
Response to Office Action ol'9/ ! l/2GU 

As such, ihe rcstric(ion of the dependent claims according to species is conrnwy w 1m-v 

and should be rernovcd. 

t·}-,,.,. i1~\t"":11t1!1J.'l~ ;> :e"t·,,rt 1/lll ,rpr.;-p 8flli (''<) ~1·1·:(•e ?he· <.~eq~-r1' ,-, --lat'ins !Til'''t 'h,.,. r.•x'~:inin;>;i \.''l·,i, ~·i·i,·J o-,•o :JV • • '-" .,d •V\..n,J)); ,., _..;_ . .,,\_q . j.),.1c"'--' 1-W ., .,.. t, ·LV~W-V ,..3 . : ,t.~ VVl;..• ,Q.. ;.,o , .,'-, ,v,.L .. ~. , (.t.2',,, 

(' ·1 . . . . !l l :l l 1 . l . ' . 'l -~ . ' . ~ . part o;: t ·:e mve11t1on prov1s1onauy e ccte( li.nt, t 10 genenc c a1rns corntHne ai r,1e 1aent11ymg 

. l . . , ~ f l . , , . .. ,, • . . < ' • • • ' J'' . l . 
i(. t~ntrry eact1 CJ: tne spe.c!es. 1 nererore!- £1t1'!·1ng searci1ea tne gener:-c c~turrts1 tne ::,xa1T11ner vv"t)U c 

application c~m be made without serious hurden," it must be examined 0:1 tbe merits. t\1PEP 

803). 

action on the merits of dain18 1-53 in a single application is now in order. 

IIL CONCLUSION 

should be withdrawn. 

t·],:-ti f~~;><; <>J·"' re.--11 11·1··e;-t f~,, T)i,·:-·c.tr)!' n~:, ·j>u-;;~,··1t~ all(' '1',,,,,{"l"l·'i~'"'·-l,,, '''° 11er•.:[-ny·· '~l1 t1)(1"t'..,.,,,,.~ tC1 Ch'->l' !Y0 
, : . . .. . , ... , ... ~ IA , . ''t"... ,J., ... tlw ~- .. ~ ...... - ~ .. J. t:,>. ... .... ... )., , ., .,,,A, .• , .. ~. ,A, ,).\} i -. , t. .w I ....... )\,J. • • l .C..Jv•,..J _,,tr::>'' 

such fees, or to credit any overpayments, to Deposit Account No, 03-24 t O (Ordel' No. 302.10~ 

20!). 
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1,, f' 1' . . " . . · . h · 'h 'I 1" ' ' ' • ' • ne ·o wwmg mrorma.twn ts presented m t e {}Vent ~ ,at a cai may oe aeemeG cwsm.wle 

by the Exuminer: 

ORLANDO LOPEZ (617) 345-3000. 

Respectfully submitted, 

Dated; October 10, 2013 By: 

/ /;·~y ;·,.,,,..,.,,,. ....... ,,...-~····· 

1:i1 ?-/C /// 
·-···········-'--···-/ .. , __ ._ ............... .... , .......................... . 
Orlando Lopez 
Reg. No. 46!880 
A H(·l~'TI""Y fnl' f);.i·•r-•:1t />onli1"->·ti,·,r\ (!'VP'"l'~ !'i.\,l, .•• V .i.,. ~"~'°''"".,. .: '\..,, J:' .,.,~( .,.,. ·" l' , ;..,.,,,. 
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DETAILED ACTION 

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

provisions. 

2. The response to Election/ Restriction filed on 10/10/2013 is acknowledged. 

Page 2 

3. Applicant provisional elected claims 1-9, 18-34, 39-44 and 49-53. In the 

response, applicant traversed the restriction requirement with arguments. However, 

applicant indicates that the physiological measurements, ECG, heart rate, respiratory 

rate, oxygen saturation, blood loss and atrial fibrillation can be obtained by either image/ 

video image or by a sensor (PPG). These physiological measurements are obtained by 

different type of sensors or detecting methods (optical, electrical, or others). Therefore, 

the species are independent or distinct because as disclosed the different species have 

mutually exclusive characteristics for each identified species. The restriction is hereby 

maintained by the reasons of record. 

4. Claims 1-53 are pending for examination and claims 10-17, 35-38 and 45-48 are 

withdrawn from further consideration pursuant to 37 CFR 1.142(b) as being drawn to a 

nonelected inventions. 

Claim Rejections - 35 USC§ 101 

5. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 
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6. Claim 44 and 49-53 are rejected under 35 U.S.C. 101 because the claimed 

invention is directed to non-statutory subject matter. The claims are directed to signal 

per se, which does not fall into the categories of ''process", "machine", "manufacture" 

and "composition of matter". Referring to claim 44, claim 44 recites the limitation, "A 

computer readable medium", which directs the claim to "computer readable medium 

having computer readable code". The broadest reasonable interpretation of this phrase 

includes non-transitory embodiments, such as memory elements (ROM, RAM) and 

memory media (CDs) as well as transitory embodiments, such as carrier waves 

encoded with the software steps. However, transitory forms of signals are not statutory 

(In re Nuijten, 84 USPQ2d 1495). A claim that covers both statutory and non-statutory 

embodiments embraces subject matter that is improperly directed to non-statutory 

subject matter. Applicant can amend the limitation to "A non-transitory computer 

readable medium" to overcome the rejection. 

Claim Rejections - 35 USC § 1021 103 

7. 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. 

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

for all obviousness rejections set forth in this Office action: 
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102(b) as anticipated by Kimball (USPN 6,879,850) or, in the alternative, under pre-AIA 

35 U.S.C. 103(a) as obvious over Lichter et al. (USPN 6,159,147). In regard to claims 1, 

24-25 and 44, Kimball discloses a method and an apparatus for physiological parameter 

monitoring (abstract; Col 1 line 54-Col 2 line 53; Figs. 1-13), the method comprising: 

providing a physiological indicator signal (Figs. 1-8 and 10-13 and associated 

descriptions) to a mobile communication device (Figs. 1, 4 and 6); analyzing, using the 

mobile communications device, the physiological indicator signal to obtain 

measurements of one or more physiological parameters (oxygen saturation, Col 1 line 

54-Col 2 line 53; Figs. 1-13); and detecting, using the mobile communications device, 

effects of motion artifacts in the measurements of the one or more physiological 

parameters and deciding whether to retain the measurements (Col 13 line 63 - Col 14 

line 55). 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 Kimball 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). Kimball teaches different 

types of sensors can be connected to the device and provide data for analysis (Figs. 1-8 

and 10-13 and associated descriptions). Therefore, it would have been obvious to one 
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with ordinary skill in the art at the time of the invention was made to modify the method 

and the apparatus (Kimball) to incorporate the mobile communications device (Lichter) 

in order to obtain more physiological data from a plurality sensors applied to a patient. 

In regard to claims 2 and 26, Kimball discloses the step of detecting effects of 

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

measurement of one physiological parameter (obtaining pulse-ox signal, Figs. 2, 4, 6, 7, 

1 O and 13; Col 6 line 57 - Col 7 line 9; Col 9 lines 40-61; Col 12 line 41 - Col 13 line 

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

segment (motion, Fig. 11 ); 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 indicates noise/motion artifacts are not present (Fig. 11 and 

Col 13 line 63 - Col 14 line 55); 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 (Fig. 11 and Col 13 line 63- Col 14 line 55). 

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

indicator signal comprises obtaining a signal from a PPG sensor (abstract, Figs. 1-8 and 

10-13 and associated descriptions). 

Claim Rejections - 35 USC§ 103 

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

unpatentable over Kimball as applied to claims 1, 24 and 44 above, and further in view 
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of Addison et al. (USPGPUB 2005/0070774). In regard to claims 3-5 and 27-29, Kimball 

discloses all the claimed limitations except said at least one measure of volatility 

comprises kurtosis and Shannon entropy. Addison teaches a wavelet analysis for 

disassociation of artefacts from the signal detected by a pulse oximeter (abstract) 

comprises the use of kurtosis and entropy analyses ([011 O]). It is known in the art that 

many types of entropies can be utilized in wavelet analysis as evidenced by [0048] of 

Sarkela (USPGPUB 2007/0197930). 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 (Kimball) to 

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

motion artifacts contained in the detected physiological signals. 

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

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

and 44 above, and further in view of Echauz et al. (USPN 6,678,548). In regard to 

claims 6, 30, and 53, Kimball 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 
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ordinary skill in the art at the time of the invention was made to modify the method and 

the apparatus (Kimball as modified by Addison) to incorporate the ROC determined 

threshold (Echauz) in order to better removing/ reducing the noise content of the 

detected signals. 

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

unpatentable over Kimball as applied to claim 1 above, and further in view of Jacobsen 

et al. (USPN 6,198,394). In regard to claims 7 and 31-32, Kimball 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 (Kimball) 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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13. Claims 18-22, 39-42, and 49-52 are rejected under pre-AIA 35 U.S.C. 103(a) as 

being unpatentable over Kimball as applied to claim 1 above, and further in view of 

Zhang (USPGPUB 2009/0112110). In regard to claim 18, Kimball discloses the 

measurement of ECG signals 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 (Kimball) 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, Kimball 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]), adaptive 

thresholds ([0036]), detecting threshold ([0041-0042]) 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). 

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. 

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

unpatentable over the combination of Kimball 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, Kimball 

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 (Kimball as modified 

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

removing/ reducing the noise content of the detected signals. 

Double Patenting 

1 . The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Longi, 759 F.2d 887,225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the appl ication will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

2. Claims 1, 18-23, 24-25, 39-43, 44, and 49-53 are provisionally rejected on the 

ground of nonstatutory double patenting as being unpatentable over claims 1-26 of 

copending Application No. 13/684,979. Although the claims at issue are not identical, 

they are not patentably distinct from each other. In regard to claims 1, 18-23, 24-25, 39-

43, 44, and 49-53, claims 1-16 of '812 recite similar cla im limitations except a noise 

analysis processing of the received physiological signals. However, noise reduction 

processes are well known in the art. Therefore, it would have been obvious to one with 
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ordinary skill in the art at the time of the invention was made to modify the method and 

the apparatus in incorporate a noise reduction processes in order to obtain optimal 

detection. 

3. Claims 1, 24-25, and 44 are provisionally rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 1-5, 12-14, and 17-20 of copending 

Application No. 13/823,812. Although the claims at issue are not identical, they are not 

patentably distinct from each other because claims 1-5, 12-14, and 17-20 of '812 recite 

similar claim limitations. 

This is a provisional nonstatutory double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CHU CHUAN (JJ) LIU whose telephone number is 

(571 )270-5507. The examiner can normally be reached on M-TH 7:00am-3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tse Chen can be reached on (571 )272-3672. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chu Chuan Liu/ 
Examiner, Art Unit 3777 

/Tse Chen/ 
Supervisory Patent Examiner, Art Unit 3777 
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general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regard ing patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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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. 
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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 
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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 
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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 
Response to Office Action <ltd. li24/l4 
Response to Office Action of l lil/13 

_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. 

2 
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Application Serial No. D/354,94 ! 
Response to Offi<:e Action dtd. 1/24/l 4 
Response to Offi<:e Action of l l /1 ID 

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 
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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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Application Serial No. 13/354,94 l 
Response to Ofilce Adon did. 1!24/J 4 
R~sponse to Office Adon of l l/l/1.3 

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. 
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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: 
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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. 

16 



Petitioner Ex-1004, 0175Petitioner Ex-1004, 0175

Applkution Seda! No. l 3/3 54,941 
R~sponse to Office Action dtd.. i /24/14 
Response to Office Acton of 1 i / l / ! 3 

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~·¥.~~~~:~~~~: ....... ·---·-····---·· ... , .................... .. ·--····----- · 



Petitioner Ex-1004, 0181Petitioner Ex-1004, 0181

Application Serial No. lJ/354,94 1 
Response to Offke Action d£d. 1/24/14 
Response to Oiuce Action of l l/lil3 

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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C" • ...,.,,., . ............................ ,.H,. .. .. _...v••• ••••••••• .. , .... ,,,, , ,,,,,,,,,uu,, ____ . ___ , ...... .,.,,.,.,, .,.,,,...._.,..,._. -.,.,.,,1·· ••••H•••••••"••o , ,-.,.,,,,,,.-.,.,., __ .,.,.,..., .. .,,,.,. .. ,,. .... ,..,.,._..,,._ .. ,, ••-•••••••• • ••••• •••••••h~,,..............,.,......,.,,-,,.,. , ......_.,.._, 

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 ...................... ___ ............ _ .... . 
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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 

26 



Petitioner Ex-1004, 0185Petitioner Ex-1004, 0185

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 



Petitioner Ex-1004, 0186Petitioner Ex-1004, 0186

Electronic Acknowledgement Receipt 

EFS ID: 18017474 

Application Number: 13354941 

International Application Number: 

Confirmation Number: 9133 

Title of Invention: 
PHYSIOLOGICAL PARAMETER MONITORING WITH A MOBILE 
COMMUNICATION DEVICE 

First Named Inventor/Applicant Name: KiH.Chon 

Customer Number: 26486 

Filer: Marlo Schepper Grolnic 

Filer Authorized By: 

Attorney Docket Number: 30210-201 

Receipt Date: 24-JAN-2014 

Filing Date: 20-JAN-2012 

Time Stamp: 14:38:06 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1342901 

1 201 ROASS.pdf yes 27 
17<id1'-406eabbb227«'9<9/ l<if477fM6"4 

11'91 



Petitioner Ex-1004, 0187Petitioner Ex-1004, 0187

Multi part Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req . Reconsideration-After Non-Fina l Reject 1 1 

Claims 2 15 

Appl icant Argume nts/Rema rks Made in an Amendment 16 26 

Applicant summary of in terview w it h examine r 27 27 

Warnings: 

Information: 

Total Files Size {in bytes) 1342901 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Aeelications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Aeelication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Aeelication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



Petitioner Ex-1004, 0188Petitioner Ex-1004, 0188

PTOISB/06109-1 1) 
Approved lor use through 1131/2014 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons a re required to resoond lo a collection of information unless it displays a valid OMS conlrol number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Fi ling Date 

Substitute for Fom, PT0-875 13/354,941 01/20/2012 D To be Mailed 

ENTITY: D LARGE [8J SMALL D MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) 

D BASIC FEE 
(37 CFR 1.16(a). (bl , or /ell 

NIA NI A NIA 

D SEARCH FEE 
137 CFR 1. t61kl . m. or lml\ 

NIA NIA NIA 

D EXAMINATION FEE NIA 
(37 CFR 1.16(0), (p), or la \\ 

NIA NI A 

TOTAL CLAIMS 
minus 20 = (37CFR 1.1 B(i\l X S = 

INDEPENDENT CLAIMS 
minus 3 = ' (37 CFR 1.1 6(h)l X $ = 

If the specification and drawings exceed 100 sheets 

0 APPLICATION SIZE FEE 
of paper, the applicatio n size fee due is $310 ($155 
fo r small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fract ion t hereof. See 35 U.S.C . 41 (a)(1 )(G) and 37 
C FR 1.16(s). 

D MU L Tl P LE DEPENDENT CLAIM PRESENT (37 CFR 1.1 BG)) 

• If lhe difference in column 1 is less than zero, enter ·o· in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

01 /24/2014 REMAINING NUMBER 
PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

f- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
llJ 

Total (37 CFfl :;§: r.rSfill · 53 Minus .. 53 = 0 X s40 = 0 
0 

Independent z . 3 Minus ···3 = 0 X s210 = 0 
llJ 

137 CFR 1.16/hl\ 

:;§: D Application Size Fee (37 CFR t .16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR t .1601) 

TOTAL ADD 'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NU MBER 

PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f-
AMENDMENT PAID FOR 

z Total (37 CFfl . Minus .. 
= X $ = llJ 1.I S(i)) 

:;§: Independent . Minus . .. 
= X $ ~ 

0 /37 CFR 1.16/hl\ 

z D Application Size Fee (37 CFR 1. 1 6(s)) llJ 
:;§: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16W) <( 

TOTAL ADD 'L FEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. LIE 
•• If the "Highest Number Previously Paid For IN THIS SPACE is less than 20, enter "20". /JACQUELINE COUPLIN/ 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s requ ired by 37 CFR 1.16. The information 1s required to obtarn or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
prepari ng, and submnting the completed application form to the USPTO. Time will vary depending upon the individual case. Any oomments on the amount of time you 
require to complete this lorm and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES O R COMPLETED FOR MS TO TH IS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form. call 1-800-PT0-9199 and select option 2 



Petitioner Ex-1004, 0189Petitioner Ex-1004, 0189

U ITED S TATES PATE T AND TRADEMARK O FFICE 

APPL! T ION NO. FILING D ATE FIRST NAMED lNV fTO 

13/354,941 01/20/2012 Ki H. Chon 

264ll6 7590 03/21 /2014 

BUR S & LEVINSON, LLP 
125 SUMMER TI ET 
BOSTON, MA 02110 

UNITED STA TES DEPARTMENT OF OMME RCE 
United Stales Patent and Trademark Office 
Address: OMMI !ONER FOR f)ATENT 

P.O. Box 1450 
Ak=dria. Virginia 22313-1450 
wv,.rw.usplo.gov 

ONAR MATION NO. 

30210-201 9133 

EXAM INER 

Lill, CHU CHUAN 

ART UNIT PAPER BER 

3777 

NOTIFICATION DATE DELIVERY MODE 

03/2 l/2014 ELECI'RONI 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

dock ting@burnslev.com 

PTOL-90A (Rev. 04/07) 



Petitioner Ex-1004, 0190

Petitioner Ex-1004, 0190

Office Action Summary 

Application No. 
13/354,941 

Examiner 
CHU CHUAN (JJ) LIU 

Applicant(s) 
CHON ET AL. 

Art Unit 
3777 

AIA (First Inventor to File) 
Status 

No 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1. 136(a). In no event, however. may a reply be timely filed 
after SIX (6) MONTHS from the mai ling date of this communication. 
If NO period for reply is specified above, the maximum statutory period wi ll apply and wil l expi re SIX (6) MONTHS lrom the mailing date ol this communication . 
Failure to reply within the set or extended period for reply wil l, by statute, cause the application to become ABANDONED (35 U.S C. § 133). 
Any reply received by the Office later than three months after the mail ing date of this communication. even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )C8:I Responsive to communication(s) filed on 01/24/2014. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)C8:I This action is FINAL. 2b)O This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)C8:I Claim(s) 1-53 is/are pending in the application. 

5a) Of the above claim(s) 10-17,35-38 and 45-48 is/are withdrawn from consideration . 

6)0 Claim(s) __ is/are allowed. 

7)C8:I Claim(s) 1-9, 18-34, 39-44 and 49-53 is/are rejected . 
8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

• If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://lw,1w.us0to.qov/patents/init events/ppi1iinclex. jsp or send an inquiry to PPHfeedback(,@uspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 
2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)) . 
*" See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) C8:J Notice of References Cited (PT0-892) 

2) 0 Information Disclosure Statement(s) (PTO/S8/08a and/or PTO/S8/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PT0-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part ol Paper No./Mail Date 20140311 



Petitioner Ex-1004, 0191Petitioner Ex-1004, 0191

Application/Control Number: 13/354,941 

Art Unit: 3777 

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. 



Petitioner Ex-1004, 0196Petitioner Ex-1004, 0196

Application/Control Number: 13/354,941 

Art Unit: 3777 

Page 7 

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 




