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dE Sof, dutAE<l PPG HolEHE AlaAd & A$ 0.4~1.3Hz 7o Fu<¢ AES 71X dHolH

4
AAT AEE dgomiH ASH AAAL U A FL Az el Fak

ul. A7k 28] (Temporal Processing) ©@71(S15)

A4S FR2ZE WNeuro Filter) B9 Fu4= F37te
A2k 2] (Temporal Processing)E o] &3] o] L F
g T ARl gg velsel FEac

v}, A 5-A (Reconstruction) ©HA(S16)

2 T RS w2 BeNewro Filter) ] Fab PR ANE ol Gate] Lelsiha Lele 42
Ae DA FES o /E ol Bstel AA WAl F wolA @t FAYe] AFHE Fas A
2ol dol e wEel W & JES @

7814 2

A
A+ )@ < 8

Aol AolA, at Fael TE ulg goln, § (p = JPE AT £AY G4 Eulg gk ol 1

(]
g AE olv X ¥zt 3 g gheld.
Ab. Z ol 2} H 3} (Frame Difference Average) ©A|(S17)

gl Ao dloly #hs vl ARH(B0fps 7))ttt SAE = e A dHolE o 1:ze ol Wit Aol
& Adtste] ol AdEiek | el FaHom Ao Aol g& Adtete] dAAQL wAl A FE
Z3ch 7oA 1 Zelde He 1= mA F3 Y FS yERd

of. A%~ FE ¥ (Smoothing Filter) TA(S18)

FE @ A 2A4US dolHE FEIHUS W FAL dle weol=vt EFE] NS AAA dayAAY
gtel, y]el=(peak) H=ol ofgiwo] glo] wol=E AASIAL dola A= HFEE Fol= HolHE 7 A

SMA — Par +Pa—1 + 0+ PM—(n—1)
n

#9714 5

n {3
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2}, &d}old ¥ = 73(Sliding Peak Detection) ©7(S19, S20)

wol2E AAstL dola AEL Y sl¥ AHg @ HolEE wol 1z dola dHolHE 30x A7
(size)9] Y=9-(windows)E 7|-o2 AHH o R &HEto|d(sliding) AlA =4 & L dojgd Jas
23} A7 BPM(bit per minute) A& S Al¥k AW (PPG)EA FE3IT},

#8146

SPD = f(peak)!™™

A AelM [0, 1wn B0 AQE ofv], y & A 27loluh,

1.4 AMzAg

el HAelM FHEF PP6 o= QRS HE 48] FS F3 RpeakE AESHtH(Pan and Tompkins, 1985).
HAE9 R-peakEHE wo|ZE A9 AANH R-peak A9 zto]E o] &3 RRI (R-peak to R-peak
interval )& &% 3gtt. A4 25 1" (HRP, heart rhythm pattern) #241& 98] 2% A4 (BPM, beat
per minute)™ 60/RRIS %3] AAre 4 A, AHA RRIY EF HAES o]83] SDNN (standard deviation

m?l’o

normal to normal)S F&3 4 = Q).
Yot 2o HA4E S8 SAD A AR(PPG) HolHE RS #HE 2udES £8) R-peakS #EF 33t (Pan
& Tomplins, 1985). AZ=H R- A

peak™ W74 Auk 214 9] vlolHE AlQstar FdHA Auk 2149 ol
Z 7]50 2 R-peak Alol9] AlgF 3+AS AAFEFe] RRI (R-peak to R-peak Intervals) HIolEE F 53k},
RRI dleolgl= AAIE dolHzZ WHaaly] s8] 2 HzE 8= (re-sampling) 3}l FFT (Fast Furier
Transform) ¥21S %3] HRV (Heart Rate Variability) spectrum Ho|ElE FZ3}%tt. &% dolEHE LF
(very Low Frequency, 0.0033 - 0.04 Hz)W <7} HF (High Frequency, 0.15 - 0.4 Hz) Wi<de] 217 949)3kS A
Abatdar Zbzbel Szt (AR 1S FHE| [n LFY In HFE AAetelth. AXE 2k In LESE [n HFZEC] 9719
EHdez FHE HARo ZE2HEIY AEAA 48S FA stk A AsAY FgL AEd v 2
o] Z4ol| Z=A|E wpe} ),

\)

EEEE]

B oAgo| A ~3HU(Screen) A9 Ed AA(Viewing expression) Ej2=3E LE(Low engagement)®, L&l
™ (Face to Face) A9 =W (Imitation) B~ High engagement (HE) & A9 3}t}. BE glA~3
7te] dlolH & 7l (reference) F+3toll dju]sio] WzlsFo = ALbste] Z = ok A (Ratio of change)&

BT S

Jus)

task— reference
reference

< 100

Rateofchange=

2.1. RRI (R-peak to R-peak Intervals)

RRI ¥4 A3}, HEE 7]F(reference) ™H] RRIZ} FolstAl Z71stx (¢ = -3.099, p = .004), LE= 7]&
(reference) ™H] RRIZ} #ASI= S Houy FAXCEZ Fosix= &kth (r = 1.237, p = .226). W
st A4 HEZF LEo vl SAM o= st S7iste 23E glsklt (¢ = 7.248, p = .000). A
g T A= 259 =60l =AISkAT

2.2. A3t3t¥ (Normalized) HRV (/n LF & In HF)

A tatE (Normalized) HRV ¥4 A3}, HEE 7|&(reference) ©W¥] [n LF7} F98tA Z7tetgda (¢ = -7.128,
p = .000), LEx= 7|&(reference) WH| [n LF7} FY3A 7HAstsE A3E sttt (¢ = 4.026, p = .000).
A e B A= w70 EAEgIT.

L3, HEE= 7] (reference) WH] [n HF7} #-93HA 748G (¢ = 5.227, p = .000), LEXx 7|+ (reference)
] [n HF7F 23 A S71ehs 295 A8 (¢ = -5.900, p = .000). AAE B2 A7= =80l =A|8}
o
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Mok $AARNA In LFE IE7F LES) W8} SAMOE folsb] Sk AnE FA89m (¢ = 6.312, p
= .000), I[n HF= HEZ} LEO] H|3) EAIFoZ fostA #Aaste 238 &<ls 0
AA g BA AT 299} E100] £

In LFe} In HFS 9709 =w|ole)] Zt
of LF (azr A7) -W*Eﬂ e

3l HF (B AA) BAE7F Z7ksts Wekoz o539 1 LEE 713
(reference) T-7toll thu]d} (27 AAA) SAE7E S7F8ta WF (R 3 A) A5 gasts U

= ) o
o OBt AT %ﬁ@wf% %1139 El26] EAISHTH

EYE H7F E-volas Wty B4 AnE viFow 44 st 2 9gxle] RRI Wsks 4 A3E HES}
x19 we} F2Y3 Ay 21390 ZAE ubkel g, 7} 9829 dlolH FolA HESF LEE 728 5 3
4 S 2 AES oww hreshold) & AA3FtE. o]o] wha}, RRIY 7]¥(reference) TtH]

(t
=2 HE, v AS$-S LEE dgdstsE E-ujo) A2 HAA st

ZF FF A (AR Q] [n LFS}F [n HFS] Wisle 4 ZAyg HESF LE 7o uje} E2H"3
ukel Aok Zb E@ae] deoly FeolA HESF LEE 72 + dE Mg &

(threshold)o.2 A3}qltt. LESF HE dlol8] &, 7} dxs 7 3 Alele] S AAF 038S A
WHAAS Z-wo| A8 HAETE (Y = 0.56146 < X). olo] wat, n LF} [n HFY] reference thH]
o] Y = 0.56146+X2] 2A R} flof 9lowd HE, wje] H 95 LEE #dsdle E-dlolA~=2 HAI3.

T e E-vlo]laE FRete] =9=E HUley] 913 E-vlolaE AAsla FF E-vlolie E159] =4

E-loj~o] HILE HASs] A8, 15 9PArt 7&% 23 %M;}Oﬂﬁk E-wlo]x~ HAF A¥, RRI W
IS B3 EYSE UM AFolA HEE= 15 Ao 15 Ao)lA BNE HEE #9e9 1 LEE 15 Ao~ =
13 Alo]2~E LERE #dstal YA 2 AolA= HERE J&%o}% A3E L}E}lﬁi’iﬁ}. AA 8 A Aabs 2169

47+8t8 (Normalized) HRVE 71302 BQUEE §74g A3 HEE 15 Ao~ 5 15 Aol % HEZ B
39 LEE 15 Alo]A = 14 Ao A& LEE #Ausla x| 1 AolAE HEE #AustE A7E e, =
A3 A Axbe 2170 EAE upel 2ol

HF2o® HEE 15 Aolx F 15 Ao)x BT HEE oo 3} jom | HES] BF AHIEE= 100%= FHE
(15/15%100 = 100%). LE:= 15 Aol F 12 Alo|~S LEZ dehsla v A 3

Uelliglen, LEY 7 A= 80%= J&%Q"iv} (12/15*100 = 80%). A EYJE=] Wi H7t =
90%= A=Atk (27/30%100 = 90%) .

4. A&

2 e AdE S8 7Rte R A8y EQEE AFHoR Hrl & 4 v WHE Adksied a1 53

o] A, A+ Ao whel, RRI Ht(mean)d} A f3}e (Normaized) HRVE] In VFLS} [n HF7F EY=E H7)SH

71 Ak fFousk g S 8 ]O}Oﬂ‘:} AFEA ] SRV 2 AHYE dust & e A e 2o
o

5 2
(eel B, AR BAES} Res Svja).
&

2. AHEAENH HASHE n VFL (x gk o OF (v g W3k gk (o] Y = 0.5614#x°] 2o WA Hu
oo 9xEt= AS-
3. 47) F 7P E-wlelag W

= =
o1 2F WESA B A TP R

B oo A A4 BYE B7h g vive] mAlt AAl @404 g Rzl B BQEE
AAZreZ B7b & 4 vk, ol ALgAsh mulxzie] W e @Me] ohd, Azt AgAe] B4 A
of wheh chpa MEMS B AHEAS BUEE F A2 & Qb I AHAAS Asal 8 2 Aow
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