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The following multivariate
. . 3
analyses will automatically B —a— )
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perform \)2 2020-00-207 10-25-34- 71467
. Multiple regression IS , Check [ | agree to
| oSl T ~ reuse... | and enter your
Analysis .. = ¢ ID and password.
. Principal component - : '
. iv. of Advanced Information Technology,
anaIyS|S lerscience Center, Tohoku University
. Factor analysis
Japanese
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@ Mirror Magical (Display Results) X - - - X
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Mirror Magical, ID : 2001

Total number of measurments:118 Select what kind of
# Start time; 2020 v |year |7 v month |3 v lday |13 v jr|23 v |min |3+ |sec [ Resume original strat time | ) data to analyze
# End time; 2020 v year |10 v month |4 v (day |22 v hr|9 v |min|47 v|sec  [Resume original end tme |
® Over signal to noize ratio (SNR):, )
@All data

(OOnly data with file name :mirror-Date-* (Shot with Mirror Magical)
(OExcluding with file name :mirror-Date-* (Shot with other methods)
(O Data cahecked below ‘

e Select variables: [ciick to Open or Hide]

Order of moving average: , Number of Common factors: , Method of rotation:

List of recorded data is
‘ Show history satisfying the above conditions shown

| Measure video pulses |

| Logout to delete intermediate files |

Access to csv files and show figures... \

[1]
#118th: 2020yeari0month4day 22hr9mind7sec: mirror-2020-10-04T22-00-59-9637 [Click to Open or Hide]

[2]
#117th: 2020yeariOmonth4day 18hr25mindsec: FERAmMIrror-2020-09-29T10-25-34-7467 [Click to Open or Hide]




Q Mirror Magical (Display Results) X - - - X
< C' @& mirror-magical.net/English/mirror_Show_Past_ The Inlt_lal_ value of the threSh_OId of Q Yy ” (]
_ . _ SN-Ratio is 0.75. Increase this value
o7 @ xF7Ez025-.. [ MediaStream Recor.. @) Meg hStream Recor... »

to analyze data that has little noise.

Total number of measurments:118

In order to unify the shooting conditions and
LEWEHEERTLE  maintain the order of the shooting times, it is
g% min 47 v sec [ Resume original end tme best to select only th
Mirror Magical".

¢ Start time:‘ 2020 v ‘year‘? v ‘month ‘3 v |day‘13 v ‘hr 23 v |naé

+ End time:‘ 2020 ~ |year ‘ 10 v~ ‘month day
@ Over signal to noize ratio (SNFS).:‘}

(OAIl data
@Only data with file name :mirror-Date-* (Shot with Mirror Magical) Number of common factors when factor analysis performs
(OExcluding with file name :mirror-Date-* (Shot with other methods) S Number Of common faCtorS Number Of Variables X

(O Data cahecked below

e Select variables: [ciick to Open or Hide]

Order of moving average: 1 ~ |, Number of Common factors:|3 + |, Method of rotation:

Promax v

‘ Show history satisfying the abo

Method of rotation in factor analysis.

| Measure video pulses |

Order of moving average

Sel ect -No°, proma? i

| Logout to delete intermediate files |

Access to csv files and show figures...

[1]
#118th: 2020yeariOmonth4day 22hr9mind7sec: mirror-2020-10-04T22-00-59-9637 [Click to Open or Hide]

[2] 4

#117th: 2020yeari0month4day 18hr25mindsec: FEFmMirror-2020-09-29T10-25-34-7467Z [Click to Open or Hide] v
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Mirror Magical, ID : 2001

Total number of measurments:118

¢ Start time:‘ 2020 ~ ‘year‘? v ‘month ‘3 v |day ‘ 13 v ‘hr‘ZS v ‘min ‘3 v ‘sec | Resume original strat time |

# End time; 2020 v year |10 v month |4 v (day|22 v hr|9 v |min|47 v [sec  [Resume original end tme |

@ Qver signal to noize ratio (SNR):,
(OAIl data
@ Only data with file name :mirror-Date-* (Shot with Mirror Magical)

(OExcluding with file name :mirror-Date-* (Shot with other methods) Click to select variables to analyze
(O Data cahecked below

.',"0 SE'ECt va rlables [Click to Open or Hlde]_

“

Order of moving average: , Number of Common factors: , Method of rotation:

‘ Show history satisfying the above conditions ‘

| Measure video pulses |

| Logout to delete intermediate files |

Access to csv files and show figures...

[1]
#118th: 2020yeari0month4day 22hr9mind7sec: mirror-2020-10-04T22-00-59-963Z [Click to Open or Hide]

5
#117th: 2020yeariOmonth4day 18hr25mindsec: FERmMIrror-2020-09-29T10-25-34-7467 [Click to Open or Hide] v
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e Select variables: [ciick to Open or Hide] Check and select multiple explanatory variables for
B The time history of the variables checked below will be shown as a line mU|t|p|e I‘egreSSion analySiS.
B Multivariate analysis is automatically performed to estimate.ca
m If the number of explanatory variables is ona .
m If the number of past data | e number of checked variables, principal component analysis and factor analysis are automatically performed.
[Explanatory varj Objective variable)
eart rate HR — ()
fpPulse amplitude PA — ()
()Distortion time DT — @

Difference from the fundamental wave of the va Select one objective variable for multiple regression analysis
[JsN-Ratio(excluding LF) ~> O with the radio button.

Signal-to-noise ratio (larger is more like a pulse wave)
[ JLF components(Cardiac period) = ()
The magnitude of LF component of the cardiac period (0.04Hz~0.15Hz)
[ JHF components(Cardiac period) —» ()
The magnitude of HF component of the cardiac period (0.15Hz~0.4Hz)
4ALF/HF(Cardiac period) = () Ratio of LF component to HF component
(_JIn(LF/HF)(Cardiac period) = ()
Natural logarithm of LF/HF
4 cvRrRR(Cardiac period) = () Percentage of standard deviation to mean cardiac period
[ JLF components(Pulse amplitude) — ()
The magnitude of LF component of the pulse wave amplitude (0.08Hz~0.15Hz)
[ JHF components(Pulse amplitude) = ()
The magnitude of HF component of the pulse wave amplitude (0.15Hz~0.4Hz)
(" JLF/HF(Pulse amplitude) = ()
Ratio of LF component to HF component
4 upa=In(LF/HF)(Pulse amplitude) = () Natural logarithm of LF/HF (0.08Hz~0.15Hz) 6

around 70 bpm for adults at rest
Mean value of pulse wave

A CVRR(Pulse amplitude) — () Percentage of standard deviation to mean pulse wave amplitude -



Q Mirror Magical (Display Results) X + - X
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Natural logarithm of LF/HF -
4 cVvRrRR(Cardiac period) = () Percentage of standard deviation to mean cardiac period

(JLF components(Pulse amplitude) — ()

The magnitude of LF component of the pulse wave amplitude (0.08Hz~0.15Hz)
[ JHF components(Pulse amplitude) = ()

The magnitude of HF component of the pulse wave amplitude (0.15Hz~0.4Hz)
(" JLF/HF(Pulse amplitude) = ()

Ratio of LF component to HF component Click when you have finished selecting variables
3 upa=In(LF/HF)(Pulse amplitude) = (O Natural logarithm of]
A CVRR(Pulse amplitude) = () Percentage of standard deviation to mean p
(JAutonomic nervous age — ()

Autonomic nervous age=72.6—5.37xCVRR(cardiac period)—7.29Xpp

[ JrRadius of main axis of Lorentz plot(x: current beat, y: next beat) — (4
[ ]contribution of main axis of Lorentz plot(x: current beat, y: next k
(_JAngle of main axis of Lorentz plot(x: current beat, y: next beag
Een adjacent beats) — ()

Ence between adjacent beats) — ()
ce between adjacent beats) — ()

(JRadius of main axis of Lorentz plot(x: current beat, y: diffey
[ ]contribution of main axis of Lorentz plot(x: current bea
([ JAngle of main axis of Lorentz plot(x: current beat, y;

ors: , Method of rotation:

Order of moving average: , Number of Commaojg

‘it'ﬁ‘l_}_qw history satisfying the above conditior]_s_’f_'_'.':

| Measure video pulses |

| Logout to delete intermediate files |

Access to csv files and show figures...

[1] v
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Total number of measurments:118

The categories of selected
data are shown.

‘ Show history again after reseting the conditions

| Measure video pulses |

| Logout to delete intermediate files |

Selected variables and results \

- Order of moving average:1

- SN-Ratio is over 0.8 ’

- Start time: 2020year, 7month, 3day, 13hour, 23min, 3sec, End time: 2020year, 10month ,4day, 22hour, 9min, 47sec

- File name is mirror-Date-* (Shot with the Mirror Magical)

The objective and explanatory
are displayed. variables for multiple
Variables for regression analysis---------- ‘ regreSSion analySiS are shown.

Objective variable=Distortion time DT
Explanatory variable(1)=Heart rate HR
Explanatory variable(2)=Pulse amplitude PA
Explanatory variable(3)=LF/HF(Cardiac period) )
Explanatory variable(4)=CVRR(Cardiac period)
Explanatory variable(5)=ppa=In(LF/HF)(Pulse amplitude)

Explanatory variable(6)=CVRR(Pulse amplitude)

The number of data that meets the categories is shown.
Analyzed data: 75, Excluded data: 43, Total data: 118

LV LLbd i L)Ll Objective variable | | ) L L LIl LLd 8

I 1 Nictartinm firma DT el | 1 Mavinm Avaramad T2 "% Catimataes Af Raw Nata % Catimatas ~f Mavina Avaramad Dats



Q Mirror Magical (Display Results) X 1

< e e  The objective variable, its estimated value, and the time

77y @ xF7=Ez025-. [ MediaStream Recor... @ Media Recd Serles Of each m0V|ng average Value are dlsplayed
Analyzed data: 75, Excluded data: 43, Total data: 118

VLIVl L] Objective Variable | L J L L L UL L L L

[ Distortion time DT [ms] [_] Moving Averaged : """} Estimates of Raw Data :
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Click the legend part and the
corresponding graph disappears

Click the legend part and the Lt Data.php#History
COrreSpOndlng gl’aph dlsappears Media Recorder APL... & msn
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Q Mirror Magical (Display Results) X 1

The explanatory variables and the time
series of their moving averages are
displayed.

< C @ mirror-magical.net/English/mirror_Show_Past_Data.php#History

77y @ x77E220R%-.. [ MediaStream Recor.. @ Media Recorder APL.. G msn - Googlé

ULV iVl L] Explanatory variable (1) L Ly L4yl

[] Heart rate HR [bpm] [_] Moving average
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A
.‘_‘_'_::::::---Results of Regression Analysis----------- [Click to Open or Hia:e']""_'_';,
--------- Results of Principal Component Analysis---------[Click to Open or Hide]
--------- Results of Factor Analysis-----------[Click to Open or Hide]
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@ Mirror Magical (Display Results)

< c @ mirror-magical.net/English/mirror_Show_Past_Data.php#History

B 7TU B ATATEEROREH-...

Regression Analysis...

x +

n MediaStream Recor...

- Function name in R-language: Im()

Coefficient of estimation formula

---------- [Click to Open or Hide]

*
4 .

@ Media Recorder API...

Objective: Distortion time DT|| [ms] Estimate|Std. Error|jt valuefpr(> |t|3:
(Intercept)|| [ms] 51.9 16.8 3.09_!m 0.00291

Heart rate HR|| [bpm] -0.155 0.189 -0.82_5 0.413

Pulse amplitude PA|| [grad.] 41.1 9.63|| 4.26|6.33e-5
LF/HF(Cardiac period)| [-] 0.309 0.42| 0.735| 0.465
CVRR(Cardiac period)|| [%] -0.394 0.86 -0.45% 0.648
UPA=In(LF/HF)(Pulse amplitude)| [-] 1.03 1.15] 0.894] 0.374
CVRR(Pulse amplitude)| [%] -0.454 0.341)| -1.33 o 0.18.8

Estimated value ofDistortion time DT =

51.9

+ (-0.155) x Heart rate HR
+ 41.1 x Pulse amplitude PA
+ 0.309 x LF/HF(Cardiac period)
+ (-0.394) x CVRR(Cardiac period)
+ 1.03 x pPA=In(LF/HF)(Pulse amplitude)
+ (-0.454) x CVRR(Pulse amplitude)

Multiple correlationcoefficient:

Number of Data: n 75

Multi. Corr. Coeff.: R||0.574

Multi. Corr. Coeff.-squared: R?| 0.33
Multi. Corr. Coeff.(Adjusted): R|| 0.52

* -
*as?

G msn - Google B %R

The smaller the p value, the

more significant the variable.

The formula for estimating the
objective variable from the

explanatory variables is shown.

13
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e

+ 0.309 x LF/HF(Cardiac period)

+ (-0.394) x CVRR(Cardiac period)

+ 1.03 x pPA=In(LF/HF)(Pulse amplitude)

+ (-0.454) x CVRR(Pulse amplitude)
Multiple correlationcoefficient:

The larger the multiple correlation coefficient,

the higher the accuracy of estimation.

Multi. Corr. Coeff.(Adjusted)-squared: R%(0.271
AIC[

Number of Data: n .': 75]%

Multi. Corr. Coeff.: RF0.574]| %

Multi. Corr. Coeff.-squared: Rz 0.33
Multi. Corr. Coeff.(Adjusted): F:m 0.52

( 1 data was/were excluded from the begining and the ending data)
Coefficient of estimation formula

Similar results are displayed

Estimated value ofDistortion time DT =

27.3

Objective: Distortion time DT|| [ms] Estimate|Std. Error||t value|Pr(z=|t|) .

(Intercept)|| [ms] 27.3 13.4|| 2.04| 0.0451 for mOVIng averaged ValueS
Heart rate HR|| [bpm] 0.0138 0.147)0.0937| 0.926
Pulse amplitude PA|| [grad.] 54.5 8.2| 6.65|6.82e-9
LF/HF(Cardiac period)|| [-] 0.998 0.384 2.6\ 0.0115
CVRR(Cardiac period)|| [%] -0.803 0.747| -1.07| 0.286
UPA=In(LF/HF)(Pulse amplitude)| [-] 1.09 0.977| 1.11 0.27
CVRR(Pulse amplitude)| [%] -0.211 0.297| -0.71 0.48

14




Q Mirror Magical (Display Results) X + - X
< C' @& mirror-magical.net/English/mirror_Show_Past_Data.php#History Q ” (! )
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Multiple correlafioncoefﬁcient: - Exp|anation of regression
Number of Data: nj /3 analysis using R-language
Multi. Corr. Coeff.: R||0.736 . .

IS here, but in Japanese

Multi. Corr. Coeff.-squared: R2|[0.541

Multi. Corr. Coeff.(Adjusted): R||0.707

Multi. Corr. Coeff.(Adjusted)-squared: RZ| 0.5
AIC|| 468

Z2EZwk: R BEAFSTEN~N_—177)L 6.1 FEEBES)L] p.187 : https://cran.r-project.org/doc/contrib/manuals-jp/Mase-Rstatman. pdf

--------- Results of Principal Component Analysis---------[Click to Open or Hide

L]
llll.......

Ly ]

l‘:'
LA

........IIIIIIIIIIIIIIIIIIIIII --------- llIIIIIIIllllllllllIlllIllI----

Click to show the results of
principal component analysis

--------- Results of Factor Analysis-----------[Click to Open or Hide]

15
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--------- Results of Principal Component Analysis---------[Click to Open or Hide]

Number of each

Principal Component Analysis. . .

principal
- Function name in R-languatge: prcomp() Component
- Normalize (using correlation matrix)
Number_of_Columns: .
= Vector representing the
[mportance: lllIlllIllllllllll IIIIIII SEEEEEEEEEEEEEER N Coordinates Of eaCh
pieererenn, SRGL | PCZ| PC3| Pca|  PCS|  pce| Pl principal component
+, Standard deviation[* 1.44|  1.22 " 104]°0:009[ " U.778] "0.681] 0.665

Proportion of Variance| 0.298] 0.213| 0.155] 0.118|| 0.0865| 0.0663] 0.0632
Cumulative Proportion|| 0.298| 0.511| 0.666| 0.784 0.871|| 0.937 1
Eigen_Vector:

PC1 PC2 pc3| Pc4 pcs| pPce|  PC7
Distortion.time.DT[ms]| 0.483| -0.342| 0.0026| -0.28| 0.372|| -0.122| 0.647
Heart.rate.HR[bpm]|-0.438|-0.0543| -0.478|-0.172| 0.704|| -0.107| -0.2 Factor Ioadlng = vector

Pulse.amplitude.PA[grad.]| 0.432| -0.428 0.268(-0.131 0.196 0.07|| -0.706 representlng the Coordlnates Of

LF/HF(Cardiac period)[-].| -0.19| -0.536| -0.367||-0.389|| -0.558| -0.279|-0.0414 eaCh rInC| al component
CVRR(Cardiac period)[%]|-0.355|| -0.543 0.12) 0.243 0.037| 0.685| 0.191 p p p

LPA.IN(LF/HF)(Pulse amplitude)[-].| 0.284] -0.228|] -0.461] 0.778|-0.00596[ -0.219[-0.0313 _square root of eigenvalue
CVRR(Pulse amplitude)[%]]-0.382] -0.252] 0.581] 0.242] 0.123[ -0.612] 0.0682
Factor_lLoadings:

PC1 PC2 PC3| PC4 PC5 PC6 PC7
Distortion.time.DT[ms]|| 0.697| -0.418(0.00271|-0.255 0.289|-0.0834 0.43
Heart.rate.HR[bpm]||-0.632||-0.0664| -0.498|-0.157 0.548|-0.0732| -0.133
Pulse.amplitude.PA[grad.]| 0.624| -0.522 0.28(-0.119 0.153|| 0.0477| -0.469




Q Mirror Magical (Display Results) X + - X
< c @ mirror-magical.net/English/mirror_Show_Past_Data.php#History Q ” (! )
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Pulse.amplitude.PA|grad. ]| 0.624| -0.522 0.28|-0.119 0.153| 0.04//| -0.469 -
LF/HF(Cardiac period)[-].|-0.274| -0.654| -0.382|-0.354| -0.434| -0.19|-0.0275
CVRR(Cardiac period)[%]|-0.512|| -0.663|| 0.125|| 0.221| 0.0288| 0.466| 0.127
pPA.In(LF/HF)(Pulse amplitude)[-].|| 0.41| -0.278| -0.481| 0.707|-0.00464| -0.149||-0.0208
CVRR(Pulse amplitude)[%]|-0.552|| -0.308| 0.606| 0.22| 0.0954| -0.417| 0.0454

Z2EZw@k: R BEARSTE~N_—177)L 5.2 M9 9#r] p.161 : https://cran.r-project.org/doc/contrib/manuals-jp/Mase-Rstatman.pdf

Square Root of Eigenvalues
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LLLLLLLLLLLLLL Factcor Loadings Dsitribution (PC 1-PC 2)

4
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e

B Mirror Magical (Displa . . . . . . . B X
Distribution of factor loadings on the first principal
C i component -second principal component plane ax VO
BT R ATFATEEN 4 {:, MediaStream Recor... »
1LLLLLLLLLLLL | Facteor Loadings Dsitribution (PC1-PC2) || [[[[|[ll1]1]] -

PC 2

03 CVRR(Pulse inplitude)[%]

-0.4 Distortion.'wne.DT[n

I PC 1vs.PC2

0
Heart ratgHR[bpr] The larger the absolute value,
- the greater the contribution to
the principal component.
-0.2

pPA.In(LF/HF)(Pt‘se amplitude)[-].

-0.5

Pulse.amplitade.PA[grad.]

-0.6

CVRR(Cardigg pbfidHfigrdige period)[-].

-0.7

-0.8 -0.6 04 -0.2 0 0.2 0.4 0.6 0.8 1 8
PC 1



11LLLLLLLLLL L Facteor Loadings Dsitribution (PC 1-PC 3) | [ ||| 1111111]

B PC1vs.PC3

Distortion .t‘me.DT[n

,,,,,, 1111111} Factcor Loadings Dsitribution (PC1-PC 2) [ | |L|1|L1111L]
Hl PC 1vs.PC2 0.1
Heart‘rat%HR[bpm] o
Distribution of factor loadings on st g e
the 1st principal component -2nd
principal component plane

pPA,In(LF/HF)(Pl‘sE amplitude)[-].
CVRR(Pulse inplitude)[%]

]
o]
o
-0.4 Distort'\un.“'ne.DT[n
0.5 Pulse,amp\it&je,PA[grad,]
0.6
OJRR(Cardi* péﬁéﬂﬁ%ﬁmw period)[-].
07
-0.8 0.6 -0.4 02 0 0.2 04 0.6 0.8

PC1

If there are two variables selected,
only the 1st principal component -2nd
principal component plane will be
displayed.

Even if the selected variable is 4 or
more, it will not be displayed after the

4th principal component.

PC3

PC3

pPA.In(LF/HF)(PAase amplitude)[-].

.03 CVRR(Pulse %mplitude)[%]

D|Str|but|on Of factor 05 Pulse.amplit&de.PA[grad.]
loadings on the first
p-nn(-:lpal component -3rd - S —
principal component plane

L1LLLILLLLLLLL Factecor Loadings Dsitribution (PC 2-PC 3) [[|[|111l]111]

M PC2vs. PC3

0.8
CVRR(Pulse litude)[%
0s ( i )[%]
04
Pulse.amplitgje.PA[grad.]
0.2
CVRR(CardT* period)[%]
N Dlstcrtlon.tgne.DT[ms]
-0.2
LF/HF(Cardiac period)[-].
-0.4
Heart_mt%HR[bpm] pPA.In(LF/HF)(PAase amplitude)[-1.
-0.6
0.8 -0.6 04 -0.2 0 0.2 0.4 0.6 0.8

PC 2

PC1

Distribution of factor
loadings on the 2nd

principal component -3rd
principal component plane
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@ Mirror Magical (Display Results) X + - X
< C' @& mirror-magical.net/English/mirror_Show_Past_Data.php#History Q W ” (! )
HT7TU W ATATEZRORS-. n MediaStream Recor... (@ Media Recorder APl... & msn - Google % @ MediaRecorder exa... 1:, MediaStream Recor... »

-0.5
Heart.rate.HR[bpm i -
06 o [bpm] UPA.In(LF/HF) (Pygse amplitude)[-].
-0.7 |
-0.8 -0.6 -0.4 -0.2 0 0.2 04 0.6 0.8
PC2
o."'“: ------- Results of Factor Analysis----------- [Click to Open or H|d.e.]. "'_'

Click to show results from factor analysis

Show history again after reseting the conditions

Access to csv files and show figures...

[1]
#118th: 2020yeari0month4day 22hr9mind7sec: mirror-2020-10-04T22-00-59-9637 [Click to Open or Hide]

(2]
#117th: 2020yeari0month4day 18hr25mindsec: FFEAmirror-2020-09-29T10-25-34-7467  [Click to Open or Hide]

. 20

#116th: 2020veariOmonth2day 11hrieéminS3sec: mirror-2020-10-02T11-16-27-9537 [Click to Open or Hide] 7



@ Mirror Magical (Display Results) X +

< c @ mirror-magical.net/English/mirror_Show_Past_Data.php#History

77y @ xF7=z0%5-. [ MediaStream Recor..

--------- Results of Factor Analysis-----------[Click to Open or Hide]

Factor Analysis...
- Function name in R-language: factanal()
- Number of common factors:3

- Rotaion method:Promax

@ Media Reco

Eigen values:

1 2.08

2 1.49

3 1.09

4 0.826

5 0.605

6 0.464

7 0.442

Analysis: factanal

Rotation: promax

Method: mle

Factors: 3

Data size: 75

Loadings:

Factorl Factor2||Factor3
Distortion.time.DT[ms] 0.645|| -0.129/|0.0608
Heart.rate.HR[bpm] -0.404| -0.106|| 0.404
Pulse.amplitude.PA[grad.] 0.83|| 0.103]0.0535
LF/HF(Cardiac period)[-]. 0.0999|| -0.105|| 0.658
DD Cardias narinadI\T06T n necal n 21al 0 cac

rsa

Number of common factors
Promax rotation(oblique coordinate)
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@ Mirror Magical (Display Results) X + - X
< c @ mirror-magical.net/English/mirror_Show_Past_Data.php#History Q ” (! )
HT7TU W ATATEZRORS-. n MediaStream Recor... (@ Media Recorder APl... & msn - Google 8% @ MediaRecorder exa... 1:, MediaStream Recor... »
- —~ N
Loadings:
Factorl Factor2||Factor3 \
Distortion.time.DT[ms] 0.645| -0.129(/0.0608 .
Heart.rate.HR[bpm] -0.404| -0.106| 0.404 Rate Of eaCh Va“able
Pulse.amplitude.PA[grad.] 0.83 0.103[0.0535 explaining the variance of
LF/HF(Cardiac period)[-]. 0.0999|| -0.105|| 0.658 eaCh factor
CVRR(Cardiac period)[%] 0.0859|| 0.316| 0.535
HPA.IN(LF/HF)(Pulse amplitude)[-]. 0.23| -0.219| 0.118
CVRR(Pulse amplitude)[%] 0.052| 0.901||0.0446
SS_loadings 1.34| 1.01] 0.904
Proportion_Var 0.191|| 0.144|| 0.129 Corre|ati0n among factors
Cumulative_Var]| 0.191] 0.336] 0.465| }
Factor_Correlations:
Factorl||Factor2|Factor3
Factorl 1) -0.281) 0.291
Factor2 -0.281 1) -0.183
Factor3 0.291| -0.183 1
Uniquenesses:
Distortion.time.DT{ms] 0536 ) Uniqueness of each variable
Heart.rate.HR[bpm] 0.652 (The larger the value, the stronger
Pulse.amplitude.PA[grad.] 0.359 :
LF/HF(Cardiac period)[-]. 0.605 ) the uniqueness)
CVRR(Cardiac period)[%] 0.541
pPA.IN(LF/HF)(Pulse amplitude)[-]. 0.882
CVRR(Pulse amplitude)[%] 0.187 J

Rotat_Matrix: 2 2
vi| v2|  v3




Q Mirror Magical (Display Results) X +

< C' @& mirror-magical.net/English/mirror_Show_Past_Data.php#History Rotation matrix when rotating each
B 7TU B ATATEEROREH-... n MediaStream Recor... (@ Media Recorder APl... & msn - Google B3 faCtor Coordlnate

| CVRR(Cardiac period)[%]| 0.541
HPA.IN(LF/HF)(Pulse amplitude)[-]. 0.882
CVRR(Pulse amplitude)[%] 0.187

Rotat_Matrix:

V1 V2 V3
0.863 -0.182 0.18
0.437 1.03|| 0.108
0475 Chi-squared statistic on the null hypothesis
Result:

that the variance of the factor model is equal
to the variance of the data

Test of the hypothesis that 3 factors are sufficient.

Chi-squared statisitic: |

Dgree of freedom: | 3

0.831 >= 0.05
p-value of chi-squared statistic:||Null hypothesis : Not rejected
— The model holds.

EEVEL: R BAKETEzI~_"17JL 5.3 AF5#] p.168 : https://cran.r-project.org

als-jp/Mase-Rstatman. pdf

LLLLLLLLLLLLLL Eigenvalues of Correlation Matrix | [11111111LLLY

| | Eigenvalues

22 | Thep-val ue when this w2 statist]
“0 Null hypothesis is not rejected if p -value is 0.05 or higher

18 . A model of the number of
1.6

| 23



Q Mirror Magical (Display Results) X +
&

=y .
: Determine the number of common factors based

on the factors that have dominant eigenvalues.

s

hse-Rstatman. pdf

LLLLLLLLLLLLLL Eigenvalues of Correlation Matrix | [111111LILLLL

|| Eigenvalues

2.2
2.0 .
1.8
1.6
1.4
1.2
D) o e e e A
0.8
0.6 -
04 !

1 2 3 4 5 6 7

11111111111 | Factor Dsitribution (Factor 1-Factor2) [[[[[[]1]1]]l]]
- Il Factor 1 v.s. Factor 2
CVRR(Pulse %nplitude)[%]
0.8

@ MediaRecorder exa...

-

a v P o

1:, MediaStream Recor...

X

»
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3T

WL L B (B1EF-H287F) L WL 4 L EFH® (F1EF-FE3EF) 111l L 4

10 A R D|Str|but|on Of factor " -%m?.:fislq:
loadings in the 1st -2nd e

0s | T, faCtor plane 0.6 CVRR(‘D@E%)[_]
, % e "
. 3 ,D}Hﬁ-w{[bpm] ‘‘‘‘‘‘‘‘‘‘‘‘‘
P70 I SR R n—— o
. . N R
CVRR( L) -]
by o 0.3
IR A E]
o "..,..' ::- .::. ::: ] ] . o T e
iR R {bpm] LF/HF( L‘EF%)H ARSI Distribution of factor - |I'\(LF/HFJ(MBZ}ME)[] .........................
N PAJn(LF/HQ(m&;Mm)[] ............................. IOadingS in the lst 1:..:] rd o .C.VRR(WEME)[ Ia’m%m[mﬂjim‘ﬁf"“ﬁ] .‘
A factor plane ................................................
0.4 0. 0.4 02 0 0.2 04 e gt 1.0
-0.6 04 -0.2 0 0.2 04 0.6 0.8 1.0 e
EART E1RT
VLI BF57 (E2EF-HEIBF) 111U L DISthbUtIOﬂ Of faCtOI’ /Distribution .............. ﬁ?ﬁf_gﬁjﬁ_ﬁ_ﬁ_z_!ﬁ_,_,‘ ...........
O B E2T vs. BT . . when the 10 R o K
T , loadings in the 2nd -3rd e
,L/ (@00 09
0 S factor plane common factors H
g CVRR(LGRIR-] ™, is 2
05 .
: e B 5 In 3D Space’ there IS a (In this example, b
e possibility that it can be i‘orr':lorggLV;’g?tgrs g SA—-
........... k04 LF!HF(-L*HMW)I:‘]N.,;‘
03 Separated into a pu|se wave also holds) oaf f e T
" .DIB!&.“R[nnm] ............................... |
P amplitude group (red frame) R T e
S e . . UPAIN(LE/HE RN
§ AN/ - and a heart rate interval group o Ramnion]
10 W PALEE] CYRR(IFgH=#R) » R ;
Z 3RS DT[ms r ry P 5 PR TR - S
e (puple frame) e

-
L.
04 -0.2 0 0.2 04 06 0.8 1.0 b
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® Mirror Magical (Display Results) X 4 - X
< C @ mirror-magical.net/English/mirror_Show_Past_Data.php#History QA w 'b o
o7y R xF7Ez025-. [ MediaStream Recor.. @ Media Recorder APl... & msn - Google % @ MediaRecorder exa... (o MediaStream Recor...  »
Pulse.amplit&de.PA[grad.] T e ]
Click to return to the page 3
%2 o 0 0.1 0.2 03 04 05 06 and reset

Factor 2

‘2::__L8how history again after reseting the conditions .

Access to csv files and show figures...

[1]
#118th: 2020yeari0month4day 22hr9mind7sec: mirror-2020-10-04T22-00-59-9637 [Click to Open or Hide]

[2]
#117th: 2020yeari0Omonth4day 18hr25mindsec: FEMmIirror-2020-09-29T10-25-34-746Z  [Click to Open or Hide]

[3]
#116th: 2020yeari0Omonth2day 11hriémin53sec: mirror-2020-10-02T11-16-27-9537 [Click to Open ar Hide]

[4]
#115th: 2020year9month30day 14hrs51min2isec: HHE UM (Efd=) 2020-7-29 [Click to Open or Hide]

[5]
#114th: 2020year9month30day 14hr50mindsec: HF UM (BfF=) 2020-7-29 [Click to Open or Hide]

(6]
#113th: 2020year9month30day 11hr51min22sec: mirror-2020-09-30T11-51-00-673Z [Click to Open or Hide]

[7]
#112th: 2020year9month30day 11hr23min23sec: &3LL.2020-7-29 [Click to Open or Hide]



@ Mirror Magical (Display Results) X +

< C @ mirror-magical.net/English/mirror_Show_Past_Data.php#History
o7y R xF7Ez025-. [ MediaStream Recor.. @ Media Recorder APl... & msn - Google 2% @ MediaRecorder exa..
ot % i "'I""‘“"“")‘L i |
Pulse.amplit&de.PA[grad.]
-0.2
-0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Factor 2

Show history again after reseting the conditions

Access to csv files and show figures...

[1]
#118th: 2020yeari0month4day 22hr9mind7sec: mirror-2020-10-04T22-00-59-9637 [Click to Open or Hide]

[2]

#117th: 2020yeariOmonth4day 18hr25mindsec: FEMmirror-2020-09-29T10-25-34-746Z  [Click to Open or Hide

3 -----lllIllllllIlllIlIlllllllllIIIIIIIIIIIIIIIIIIIIIIIIllllIIIIIIIIIIIIlllllllllllllllllllll............

L L
...

[4]
#115th: 2020year9month30day 14hrs51min2isec: HHE UM (Efd=) 2020-7-29 [Click to Open or Hide]

[5]
#114th: 2020year9month30day 14hr50mindsec: HF UM (BfF=) 2020-7-29 [Click to Open or Hide]

(6]
#113th: 2020year9month30day 11hr51min22sec: mirror-2020-09-30T11-51-00-673Z [Click to Open or Hide]

[7]
#112th: 2020year9month30day 11hr23min23sec: &3LL.2020-7-29 [Click to Open or Hide]

a v P o

'.:, MediaStream Recor...

Click to see details of this data

22" #116th: 2020year10month2day 11hriémin53sec: mirror-2020-10-02T11-16-27-953Z [Click to Open or Hide].._'_'_':
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Q Mirror Magical (Display Results) X +

< C @ mirror-magical.net/English/mirror_Show_Past_Data.php#History

(3]

77U B 374 7EZ0OZH-.. [ MediaStream Recor.. (@ Media Recorder APIl.. & msn - Google 2%

#116th: 2020yeari0month2day 11hriémin53sec: mirror-2020-10-02T11-16-27-9537 [Click to Open or Hide]

‘ Show radar chart and mean values ‘

Delete this data

Mean values of variables...

Distortion time
DT [ms]

Video pulse Fundamental’l‘
wave

Pulse
amplitude
PA [grad.]

san u.u?}.‘u a

D

Cardiac
period .
FFI/[ms] 1 i

L
v

- X

a v P o

@ MediaRecorder exa... '.:, MediaStream Recor... »

The mean value of
each variable in this
data is displayed

Variable name

Mean value

Unit

SD

Heart rate HR
around 70 bpm for adults at rest
HR[bpm]=60000/FFI[ms]

70

bpm

+6.64

Pulse amplitude PA
Mean value of pulse wave amplitude (difference between peak and valley)
— The larger it is, the better the blood circulation
(When the camera exposure and lighting environment are constant.)

0.527

grad.

+0.0967

Distortion time DT

— There is a correlation that the longer the blood pressure, the lower the blood pressure.
[Patent No.6620999]

Difference from the fundamental wave of the valley time that correlates with blood pressure.

74.1

+50.2

SN-Ratio(excluding LF)
Signal-to-noise ratio (larger is more like a pulse wave)

N 70

4N N0

28



@ Mirror Magical (Display Results) X +
< c @ mirror-magical.net/English/mirror_Show_Past_Data.php#History

77) @ xF7Ez025-. [ Mediastream Recor.. @ Media Recorder API...

(3]
#1161, 2030yeard-Omonth2day.l1 tl_r_1_6min 53sec:
‘.‘,.l Show radar chart and mean values

Delete this data

Mean values of variables...

Distortion time
DT [ms]

Video pulse Fundamental’*‘
wave

Pulse
amplitude
PA [grad.]

sssbassns AT

D

Cardiac
period .
FFI/[ms] 1 i

L
v

Click to redisplay the analysis result of
this data (radar chart, etc.)

02T11-16-27-9537 [Click to Open ar Hide]

Click to delete this data from the database.

Variable name

Mean value

Unit

SD

Heart rate HR
around 70 bpm for adults at rest
HR[bpm]=60000/FFI[ms]

70

bpm

+6.64

Pulse amplitude PA
Mean value of pulse wave amplitude (difference between peak and valley)
— The larger it is, the better the blood circulation
(When the camera exposure and lighting environment are constant.)

0.527

grad.

+0.0967

Distortion time DT

— There is a correlation that the longer the blood pressure, the lower the blood pressure.
[Patent No.6620999]

Difference from the fundamental wave of the valley time that correlates with blood pressure.

74.1

+50.2

SN-Ratio(excluding LF)
Signal-to-noise ratio (larger is more like a pulse wave)

N 70

4N N0
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Q' Mirror Magical (Display Results) X = B X
< — C & mirror-magical.net/English/mirror_Show_Past_Data.php#date_1 Q ¥ 9 \0

- XTAT7TEZDRER-... u MediaStream Recor... (@ Media Recorder APl.. & msn - Google &% @ MediaRecorder exa... 0 MediaStream Recor... »

i 77U
#117th: 2020yeari0month4day 18hr25mindsec: 7 ERAmIrror-2020-09-29T10-25-34-746Z  [Click to Open or Hide] a

Fig. 1 : Video pulse [grad.] (Upper: Raw data, Lower: Band-pass filtered) 3 O

A | »



n Mirror Magical (Display Results) X + - X
<« - C @ mirror-magical.net/English/mirror_Show_Past_Data.php#date_1 Q 9 (" ]

. ATATEZEDTER-... n MediaStream Recor... (@ Media Recorder APl... & msn - Google &3 @ MediaRecorder exa... Q MediaStream Recor... »

L)

Heort rate(Distal}:200bpm I

Dist. Time(Digtal):200ms

Fig. 2 : Heart Rate, HR [bpm](Upper) and Distortion Time, DT [ms](Lower)




' Mirror Magical (Display Results) X + — %
< —> C @& mirror-magical.net/English/mirror_Show_Past_Data.php#date_1 Q W ﬁ &
2t 77 - XTATEZDRLER-... n MediaStream Recor... (@ Media Recorder APl... & msn - Google 8% @ MediaRecorder exa... 1,:‘ MediaStream Recor... »

The Talue iomr

Make sure that the measurement accuracy is
sufficient. It is desirable that the minimum
value of the SN ratio is 0.7 or more.

Fig. 3 : Signal-to-Noise Ratio (The minimum value should be over 0.7.)

« e »



Q' Mirror Magical (Display Results) X =

& 2> C @ mirror-magical.net/English/mirror_Show_Past_Data.php#date_1

s2r 7Y . ATATEZEDRER-... u MediaStream Recor... (@ Media Recorder API.. & msn - Google &% @ MediaRecorder exa...

Fig. 4 : Lorentz plot ( Left: FFI(k) v.s. FFI(k+1), Right: FFI(k) v.s. FFI(k+1)-FFI(k) )

« D

= X
Qa v PO
0 MediaStream Recor... »
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L;% Mirror Magical (Display Results) X + '— X

< —> C @& mirror-magical.net/English/mirror_Show_Past_Data.php#date_1 Q 9 ']

7T @ ATFTERORE-.. n MediaStream Recor... (@ Media Recorder APl.. & msn - Google &3 @ MediaRecorder exa... 1; MediaStream Recor... »

[

t 70bn
arge -}‘-)

Low m 13] ent

Fig. 5: Radar chart

| Hide radar chart and mean values

Delete this data

Mean values of variables...

« e »




Q Mirror Magical (Display Results) X + - X
< C & mirror-magical.net/English/mirror_Show_Past_Data.php#date_1 Q Y 'b (]
7Y W ATATERORE-.. n MediaStream Recor... (@) Media Recorder APl... & msn - Google 8% @ MediaRecorder exa... '.:, MediaStream Recor... »

Parameters in measuring...

. Powers
Qutlier
Order of . of two
High Automatic Trimmed exclusion for the
e . Original ROI 9 Low cutoff rate of Resampling Fr
Identification N - Input . cutoff band e mean . length
Analysis time: file assignment frequency: Stabilization:|| Trimmed frequency: |freque
number: type: frequency: frequency filter: of the
name: method: [Hz ] ) mean R [Hz ] [fps
[Hz ] adjustment: [sample| .. analysis
filter:[%
] ] data
window:
TER
mirror-
2020- .
2001 2020/10/4_18:25:4/09- Video |Face 2 0.8 Not applied ||Applied 7 25 7 10.24 30
- file |detection ' PP PP )
29T10-
25-34-
74672

csv files...

Click each following item to download the corresponding csv file.

*::: (1)Wave forms _::t
yeNRate T
(3)Beat to beat data
(4)Distortion time

(5)Autonomic nervous indices(Cardiac period)

Click to download the
corresponding csv file

(6)Autonomic nervous indices(Pulse amplitude)

(7)Mean values
(9)Parameters
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Q Mirror Magical (Display Results) X + - X
< C & mirror-magical.net/English/mirror_Show_Past_Data.php#date_1 Q 'b (]
HT7TU W ATATEZRORS-. n MediaStream Recor... (@ Media Recorder APl... & msn - Google 8% @ MediaRecorder exa... & MediaStream Recor... »

Parameters in measuring...
Qutlier Powers
Order of . of two
High Automatic Trimmed exclusion for the
e . Original ROI 9 Low cutoff rate of Resampling Fr
Identification N - Input . cutoff band e mean . length
Analysis time: file assignment frequency: Stabilization:|| Trimmed frequency: |freque
number: type: frequency: frequency filter: of the
name: method: [Hz ] ) mean R [Hz ] [fps
[Hz ] adjustment: [sample| .. analysis
filter:[%
] ] data
window:
TER
mirror-
2020- .
2001 2020/10/4_18:25:4/09- Video |Face 2 0.8 Not lied |Applied 7 25 7 10.24 30
- file |detection ' ot applie ppiie )
29T10-
25-34-
74672
csv files... e
Open the downloaded file in
Click each following item to download the corresponding csv file.
Excel
(1)Wave forms
(2)SN-Ratio
(3)Beat to beat data
(4)Distortion time
(5)Autonomic nervous indices(Cardiac period)
(6)Autonomic nervous indices(Pulse amplitude)
(71Mean values
] 3
B 200142020Y10M4...csv ~ ~ ‘:' IANTRT X

36



H ©- s 2001~2020Y9M5D12h15m15s_mirror-2020-09-05T12-13-27- -

7L k=LA A R-SL(FIN B 74 KRB O ®r AL T &R Q @sLEeh

5571 Jr v
A B | C | D E | F | G | H | | | J | K | L | M | N | 0 | P | Q ~“f

1 |Time[s] |Red Green Blue Chromina Chromina Polyn F Polyn & B Foots G supp. fluct.
2 | 0.000333| 127.6325 157.7646 159.7704| 0.455372 -0.17629 0 -0.20046 1 0.7754

3 | 0.033667|127.5806 1577 _ © _ e
4 0.067|127.6306 157.¢ - Video Pulse Signal .

i [gradation] [gradation] p
5 1 0.100333| 127.5924 157.¢ 160.5 128 &

6 | 0.133667| 127.648 157.¢ —Green —Blue ——Red

— 160 127.8 Y
7 0.167| 127.7265 157.¢ |
8 | 0.200333] 127.7826 157.¢ 159.5 - 127.6
9 | 0.233667| 127.7445 157.¢

— 159 127.4
10 0.267| 127.6392 157
11 | 0.300333| 127.6891 157.¢ s 158.5 127.2
12 | 0.333667| 127.6955 157.¢ . s

— ) BT s 127 o
13 0.367| 127.6325 157.5
14 | 0.400333| 127.7033 157 157.5 126.8
15 | 0.433667| 127.6065 157.7 M

— . 157 . 126.6
16 0.467| 127.5644 157.7 MV W
17 | 0.500333| 127.6502 157.¢ 156.5 126.4
18 | 0.533667| 127.5602 157.¢

- 156 126.2
19 0.567| 127.6451 157.¢ 0 5 10 15 20 25 30

C .
20_ 0.600333| 127.5807 157.F Time [S]
21| 0.633667| 127.5795 157.F
22 0.667| 127.6065 157.Z
23_ 27221 127 E78] 157 Ohmr—r=o=wxoasrrrreraor T T TR O T o ~rrn ) T ) g
2001~2020Y9M5D12h15m15s_mirror- | @ 4 » r

#Eer M T19: 114.5988922 F—HOMEEN: 3592 &5t 411180.8253 HH ] | + 100%



The case of a correlation diagram between

1 variable and 1 variable
(Simple regression analysis)

38



@ Mirror Magical (Display Results) X +

— X
< C' @& mirror-magical.net/English/mirror_Show_Past_Data.php#History Q W 'b (! )
77y 8 T 7E2075-.. ] MediaStream Recor.. @ Media Recorder APl.. G msn - Google 2% @ MediaRecorder exa.. (o MediaStream Recor... »

e Select variables: [click to Open or Hide]

m The time history of the variables checked below will be shown as a line graph. Se|eCt one ObjeCtive Val‘iab|e

® Multivariate analysis is automatically performed to estimate one objective variable from multiple explanatory varj and one explanatory Val’iable
m If the number of explanatory variables is one, the corresponding correlation figure will be shown.

m If the number of past data is larger than the number of checked variables, principal

[Explanatory variable] ---> (Objective variable)
[ JHeart rate HR — ()

. ...--a‘rb'lfﬁr'j'ﬂ}'bb'l'h'foradults at rest

.
P

o 4 Pulse amplitude PA — O

Mean value of pulse wave am ﬂlltude (difference between peak and valley)
., (_|Distortion time DT — @ ot

""D’lﬁ‘e'reme fFrem ﬁTé'f'undamental wave of the valley time that correlates with blood pressure.
(_JSN-Ratio(excluding LF) — ()

Signal-to-noise ratio (larger is more like a pulse wave)
(_JLF components(Cardiac period) = ()

The magnltude of LF component of the cardiac period (0.04Hz~0.15Hz)

DY N R S L L

-n
Ll AN

%o

Order of moving average: , Number of Common factors: , Method of rotation:

l....

1.S_ppw history satisfying the above conditions- X

| Measure video pulses |

| Logout to delete intermediate files |

Access to csv files and show figures...

L |

4
8] 200142020Y10M4...csv  ~ IANTRT X 39



@ Mirror Magical (Display Results) X + — X
The objective variable, its estimated value, explanatory variable, objective variable [moving average], its

estimated value, and explanatory variable [moving average] are displayed.

L1LlLlLLLLL1 L 1L L Objective variable (left) and Explanatory variable (right) L L L L L L L LL L L L L L

e —

Objective variable:Distortion time DT [ms] T~ "I Moving average, * * Estimates (Raw Data
J g g : .

o [ Explanatory Variables:Pulse amplitude PA [grad.] I~ "1 Moving Averaged .

Distortion time DT [ms]

[‘peub] vd apnyjdwe asind

30 L) 0.4
20 03
2 ~ 3 ~ N ~ N ~ X
r\;J "g) "bQ r\:’J o;\\ -";b m']? '{} ’\‘}\Q
o3 P & A® ¥ S X &
ﬂJ,'\ o el A . N Q’\ N e N 2
\Y o N r % < ‘ a’ g
S a2 S A & -f\tb {S?J \9':“ .-_,;1'
N & S & S > & & »
& $ & $ & $ § $ &
< ~ N N @ N N N A
N < - © < < < <
% N & o9 A > 20 GV &
% Y & e 3 * % o
w
4 »

8] 200142020Y10M4...csv  ~ IANTRT X 40



By clicking on the legend of unwanted variables,

Objective variable: strain time, its estimated value, explanatory variable: only pulse wave amplitude is displayed.



