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TE Rt N B B LBR RGBT Ry 2 BN ZR AL - (A BSNE AT A A
TAEAHBE SRR B S E ] - BRAHE AR A A BHER ST - /(o Bk 3 5 ( Heart Rate Variability,

HRV) TR e g N AT e S i Ry e BB (R 2 BB EIEZ — -

AgiEma AT NBRBEREEAITER - H(bAg AB A LREHEFEM
s > Bt BB BN Ry &8 (Human Performance ) B35 (viREE&RHE 52 -
HrEmm 2 2 DEFEER 114 5 5 13 HE 18 HEEFS LB RRH
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5/14 (=)
0900 Fundamentals of Heart Rate Variability | Donald Moss
1100 Fundamentals of Heart Rate Variability II Fredric Shaffer
1300 Lunch
1430 Respiratory Anatomy and Physiology Inna Khazan
1530 Instrument Demonstration Inna Khazan
1630 Instrumentation Fredric Shaffer
1730 ANS Anatomy and Physiology Fredric Shaffer
1830 Session ends

5/15 (P4)
0900 Instrument Live Demonstration
1000 Anatomy of the Heart and the EKG
1130 Recognizing Arrhythmias and Correcting for Them
1230 Resonance & Systems
1330 Lunch

Richard Gevirtz &

1430 Frequency and Time Domain Analysis Paul Lehrer
1530 HRYV Brain Connections
1630 HRVB Protocol and Practical Issues
1730 HRVB Applications
1830 Session ends




at can Affect Schmidt
e —

YR R NN

Association for Applied Psychophysiology and Biofeedback
PO Box 461797, Aurora, CO 80046-1797

(800) 477-8892  info@aapborg www.aapb.org

ERTIFICATE ANCE

THIS IS TO VERIFY THAT

Yi-Hon L

(Insert Full Name)

HAS ATTENDED THE

AAPB 55th Annual Scientific Meeting:

Integrating Biofeedback into Healthcare Settings
May 14-17, 2025
San Diego Marriott Mission Valley
San Diego, California

IS5 CE Credits

L4

Leslie Shivers, Executive Director
Authorized Signature

WEDNESDAY

,May 14, 2025

9am-6:30pm: BCIA Heart Rate Variability Biofeedback Didactic Course - Part 1

THURSDAY 15,2025




= EBEKEE

AT REREHETEY 20 L2 2 (SEAFSIIANR) - EEREEEEZIN - IV
+ o JIER ~ HARBLEREFESE - B2 Ear 8 DA FERESR O ERES (40 £
PILEER  (RER O HEERBNGIR L ERERSE ) o A SRR AL B - GEERER - PRSI
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A PR LB ER R i N\ INBr 5= MR | SR A AE B AT ~ 22 B aTam QP R B e
TIMT e g A\ NSHISE P 2 w71 - B2 R E R BRI A E SRR > 20
AR ARG5Sk (5 R B8 QPR BRAE N B B OnIRRERTAS ~ (R TR (i
gl s AHRE A RE B FH R -

AR NHERIEILA S (irshhil > 0 B B A E R O ERE 5 BRI LR
EOERER © (R OELER - A\ RGNS BRI - SRS B 20 DL B
Z IR B S A A8 - T Lok SR BRI A A B B3R HAR SRR
FRER » JIRE R EREE 2B E e (£ - ot Donald Moss f#1 ~ Fredric Shaffer {#
181 Richard Gevirtz 155 3 (i 5 0 $E (35 B A O B0 AR B S0 A 2 [ B g
(AAPB) EJ% - Inna Khazan FHZAI T AAPB £ - FISREHATZLELT T -

[ . FERE, |

Donald Moss Fredric Shaffer Inna Khazan

Richard Gevirtz Paul Lehrer
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L DB EREANS

B

UBkE B2 (Heart Rate Variability, HRV ) » {435, 0 Bk 27 B3 i R fga B 0% s lsgns a3

{& ( The moment to moment change in the time intervals between adjacent heartbeats ) »
SUHIRIEAYE R » S TR THAR O kiE < B RS (Interbeat Interval, IBD) HYSE AR -
WlE 3-1 Ffow o MHER B Z iR LAZR) (Millisecond, ms) FEATL -
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- 792

- 763 B T s EKG Waveform
P ) . 18Iz

<< 318 <
- 2 S ,,‘

. 791

e
- b 4 *
* *

. 1160

L 1254

. 1347

. 1266

= 1290

. 1322

C 1252

. v v v v v v
o 0.5 1.0 1.5 2.0 2.5

= 1246

- ug Seconds

. 1229

3-1 A CoBk ] 2 iR ] PP s A



LB FRER (R

sRAMfE © (A ORI R — (B Z EifH ey > S Z I ~ R ZEH A
JEFAE— LR (Oscillation) Z¥H52 (& 3-2) - E{EfE B ARARLE 2 OBk
& IO AR SRR ~ BimsRe) I SRS e /) Z Beagflon « INIE - Lk
BFORI— A2 3R (Heart Rate, HR) A[F o LRI LY # 2 B8
REL > B K bpm (Beats Per Minute ) > /(aBk 88 SR AIFE — Bl ] Z AHAD LB Ay

HFEEIPE (Interbeat Interval, IBI) 88541 o

Simple Line Mean of Interbeat_Interval by Time

850

B00

Mean Interbeat_Interval

750

700
oo 10.00 2000 3000 40.00

DpkE R 7 B

LB FRE A B O ~ (5 ST TS 2 B (Resilience) ~ (LR
(Optimal Performance ) 7 {ERAH - SATH TR B AARTITELYY - R0 Phez
=Y EF - WAHEE  EROEEA © PSTRIEH AT S B
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SRR B EIENTR 2 F 2 - & A fa e B AL R B TER A B ZS » FEfT T
B R L SRR (8 3-3 5 ) » Forakfin TRIRHE IR MR Z PERSIEE - EERIR
UG ET —HHEA HIRE R 28 (ERER) - (FREE MEM SRR
K~ SRANHAR Z BRI ESE & Ao > AR S CrIRRE R I R RAR - LR P
a2 EEER A > BISCBAE L] F R AV 2 | - ML > B {ERE RE (T INT
oK H LA Eh 2 R PR AR SRR SRR AR, Lok B H ] 528 S
K (E 3-34) feERENEINT B L AEAE - BURHES/ MR KA TRIEF
| HHERET (Self-steering) ZHEJTIEE » fZZ Al (8 3-3 72)

Poor self-steering system representing low HRV Good self-steering system representing high HRV

Destination Destination

— Current

Wind gust —

Staring point Staring point

3-3 LB FREL H PGRENRE ) Bt S E

TEEEAHTTERE - Lk R N BG S8 B SR B S S P e AR Y & S PEER
% ( An emergent property of multiple interdependent regulatory systems ) » 3753535 £b £,
S LT 1 - (i HG o] R e R s S8 L B A R PR - 2RI = > NS IEER IR AL T B
DRER -~ I ~ M S R G RITRE A E IR AR B R B Rl R TIaE Z
& F AL ARG EAEE f/E & (Preforntal Cortex, PFC) ; Fij#HEE f7/E & L BLEA T HE4
THREZ 1A% (Amygdala ) fiélen 75 S m) RO (i EORIES - STaRE i E & T BA



Ill‘

8 ~ EELBLENIIIRE - I 3-4 FR OB R NBERAIBLEEDIRE I E 2 K 2
SZ R FEFHAL (Vagus Nerve ) 8L g 7 #HIAS BRI » S B OB Rz 1EE e S
{FAEAE G FHERETLEE (Neurocardiac Function ) o AR 578 25 B S 400 (5 G 1Y S 7 B
i fE BRI O E A B A P 5 AR 4 3 5| g5( HRV Biofeedback, HRVB )
Al SRR T OBk B N [E] E F SRR BB A ThRE (A - TR TT N SR
> & HRVB IR > R 1R AR -

Mapping the
Frontal-Vagal

3-4 RHSEL D g ] > AR {E EIR K

BESh - SEETEHH E 1970 FUREREE A B 2N IT 8 LB FOR B ~ 50 @
[EFAERRE - BAE() LBEERER AL LR R 25 RS (2) B
e Uk B B 0 i BB R BR T R 0Bk BR(R Y S SRS

! Kleiger, R. E., Miller, J. P., Bigger Ir, J. T., & Moss, A. J. (1987). Decreased heart rate variability and its
association with increased mortality after acute myocardial infarction. The American journal of

cardiology, 59(4), 256-262.

2 Huang, Y., Xie, et. al. (2024). Interplay of heart rate variability and resting heart rate on mortality in type
2 diabetes. Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 18(1), 102930.
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CJEpE (Risk of Mortality ) 5 (3) ABEATHFZE (Cohort Study) &5 » 7,099 &
fpE el E A AR R S MR - (OB AR > Y 9 FIRBHIS AT
SRS MEBZ %E 5 (4) BMERSHEREE (Chronic Fatigue Syndrome ) 77
5 ~ R kB R S AR B P Lk e R A B B R ([ 3-5) - 47 Pt
CaBIkEEE B PR EGER O » BELE MR R ~ RS 4248 - SRl B A i AT -
TEBEER b SR Ry — IR BRI AERH 2 B2 A A0 (Biomarker ) ©

Heart Rate Variability Measures

Mean RR SDRR RMSSD PNN50 LF HF LF/HF HFnu
PsQl
Sleep quality -.244% -.302% -.302* =.279* =.226 =.275% 174 -.203
Sleep latency =.047 -.190 -.190 =161 =124 =170 188 =.152
sleep SlEEF duration . -.223 -.290% -.295% -.251* -.180 =.320%* 213 -.216
Habitual sleep efficiency -.182 -.288% -.306% -.285% -.251% -.308% 284% -.249%
Sleep disturbances -.301% -286*% -.323%* -.201* -.226 -.275*% 303* -.283*
Sleeping medication -.261* -.LOT** -.385%* -.380** -.285% =.322%* 130 -.190
Daytime dysfunction =.297% =.394%% =.394%* -.385%* =.277* -.332%% 367%F =.403%*
Globalscore =.285% =.405%* =.409%* =.381*=* =.295* =.373%= 302% =.312%*
NCQ -.332%* -.378*%* - .409%* -.399%* -.250% -.358%* 341%% =.409**
FIS-40
Physical -.438%* - L42** - 4O4*¥ - .498%F =.326%* - .435%* 309* -.423%*
Fatigue Cognitive - 44Q%* - LGLE*F -.507%* -.512%*% -.322%% - .451%% 360%% -.L76%*
Psychosocial -.439% -.462** -.501%* -.502%* =337 -.438% 3245 —.431%*
Globalscore - A42R% -.460** -.504%% -.507%* -.332 - L43FF 332%* —.L43%*
HADS
- Anxiety -.334%% - 347%* - .379%* - 377%* -.273* -.339%* 137 -.283*
Anx.ety Depression =.371%* -.LOTF* - LLG*F - .435%% -.249% = 377%* 308*% —.Lagr*
Globalscore -.367%* -.390%* - .429%% = .422%* =27* -.372%* 236 -.384%%

3-5 LBk R ENS M 5 PR B Z SE R BRI

8 Schroeder, E. B., Liao, D., Chambless, L. E., Prineas, R. J., Evans, G. W., & Heiss, G. (2003).
Hypertension, blood pressure, and heart rate variability: the Atherosclerosis Risk in Communities (ARIC)

study. Hypertension, 42(6), 1106-1111.

4 Escorihuela, R. M., Capdevila, L., Castro, J. R., Zaragoza, M. C., Maurel, S., Alegre, J., & Castro-Marrero,
J. (2020). Reduced heart rate variability predicts fatigue severity in individuals with chronic fatigue

syndrome/myalgic encephalomyelitis. Journal of translational medicine, 18, 1-12.
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2. B A= B

DBBAE TR

BRIk FASERER AN By Lok Eh > SCASER 1 Lo A R AR o ol 50 e 118 [
HE(EHTER (Pumps) > FA72 ~ AR EIEIRFET TR » & X%, (Deoxygenated ) Il
WEG L (Right Atrium, RA) J7i Af 0% (Right Ventricle, RV) 1% - BEE I I%
ZRiEPEITRASACH (8 3-6 72) - &EHTHL RAGSCHAL - 24, (Oxygenated ) IR

Je0 7 (LeftAtrium, LA) » ZR1%#E AZE0hE (Left Ventricle, LV ) » FHEE/EVE

WikErE AR T) » & RMRFR A E 2 BHS (SEEEARN) (B 3-645) -

4 10

§ ﬁ I SUPERIOR
;" SUPERIOR \ l 1 PER BODY TR AV UPPER BODY
';:' Vi 10O M ¥ 10
3 LUNGS
R LUNGS =t
j ]L : 2
= i 4 P
g = © QY. © FROM
‘ LA LUNGS
FROM FROM e a
LUNGS LUNGS RA
, a AORTIC
Bl / VALVE
STRICUSPID 12 VALYE TRICUSPID Y v
b = A/
2 VALVE VALVI RV
s
2
? ; PULMONIC [ MITRAL
£ PULMONIC MITRAL VALVE istalnurse J VALVE
® VALVE VALV
INFERIOR
INFERIOR o VENA CAVA TO
VENA CAVA LOWER BODY

LOWLER BODY

[l 3-6 LR A MR 2 R R E

BB EE MIRTR 15 E B Aesl &k (IR Ol AR S e A 2 I > A LR
& 545 (SAnode) ] » &5 =4S (AVnode) FEI - RKEHNE OFER 0=

U %E (& 3-7) » DUCVEE[E (Electrocardiography, ECG or EKG ) &0 &R A
11



HI fEaRE - i — Ry e IR o 82 PQRST 7 - P RO F AL E

( Depolarization ) - JRE[LCFERAAAUHE » QRS IREFRIFOR O E LML IE - L=
Wk LEEAIES) 0 T MR 0= ZFHE (Repolarization) » SZBLCMEAE AT
Wedtz > BT — e (8 3-7) -

[T] pepotarization ] Repolarization

' R
e 2 l .
7\ P T
_ Qs /L
N (1) Atrial depolarization, initiated
by the SA node, causes the Q s
l P wave (@) Ventricular depolarization
. AV node R is complete.
> ) i
A "
Qg —_—
(2 with atrial depolarization Qg
complete, the impulse is () Ventricular repolarization
delayed at the AV node. begins at apex, causing the
R Twave.
R
T
_/P\ il N
Q. o}
(3) Ventricular depolarization S
begins at apex, causing the ‘ Ventricular repolarization
QRS complex. Atrial is complete.
repolarization occurs.

3-7 LR EE A B S RE R BN T [l (4

£ PQRST 57t > ROZHEARYIB 2RI (R spike) » SE OBEERR T EH
TEARAE LBk ] 2 IRF AT FERE a T SR A 25 8l - A0E] 3-8 Fior - I A EE B F 2 it s il
85 (Schmitt Trigger) 3¢E —BREEFIE(E - RO MEBkENEL ~ BABITELEE
[ IEER E R RIS > FHRFPRESE— (0 RORIERUR R R1 > S5 R Y
SRl Ry R2 > BIATEHRCEE —(EAR A B 2 B RERE (IBL 1) - BEAEECHR A R O
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i HISE(E % IBL 865 (IB12, IBI3...5%5) > {F RGN LB RR S IRTRT
ZETEEHE -

4 1Bl 1

3-8 AR kA Z el il (IBD) SEAETE

LGl

AR — B Cofig A BRER AT - ks B AR B S M A AR US4 ZR R MU B D - 8
IR M T SRR SR > P ER OIS i & LR LT R B e B > DU NSRS e
BAEDIRE RS > W H AR IERY R RGINRRELNE S Z RERIThRE B/ E SRR KAE - [FE4h -
MPIR TR kB SRR AR F DIRR > S Ll MR A TGRS A RN R A B -

R SEELINpIR FEFE AL FET SR (Inspiration ) ~ 55787 1|53, (Pause ) ~ 5@ ( Expiration ) ~
T IEREE 4 P8R (18] 3-8 ) IR HEI IR E AILAEE - RS - AR B o] Rk
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PERARL AL F T (ERD B PRl A SRR TROR - LR ZE A > SR Al
ARG ENE (18 3-9 72) -

Total Respiratory Cycle Time

adapted by John Balven from Stern, Ray, and Quigley (1991).

3-8 SRR R E

B N AR R Ry PR 2 RILIAET - (HE (ERS R N LR R B Il - W BB TR AE ~ &8
e S R BT AR RPEERE R ML S AGER » P AR R (E]
{52 FHRZHLIAEE (Accessory Muscles ) (& 3-9 45) -

Accessory Muscles
Exhalation ¢ Ny Inhalation (Courtesy of Charles Irvin, PhD) ({

& Diaphragm v

(Courtesy of Charles Irvin, PhD)

3-9 MR ARRH Z AL AEE
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sERlTE > IR ~ (REEAYRIR G U G S R D R AILIAEE - PRIAAE (6 A AL
AEFIPI Z) B B IR, (Over-breathing ) BAEEHAR (Hyperventilation) » 4554
AE(EZE R EENE (Alveoli) FERHGTT /T ACH » TREEIEZ S bk G
Ab - EAARERERITYE (Hypocapnia ) o {EBREZIME Y TEE - N T EHHR AR
Wz > (E A SR B EREE ~ SRR RBSIMIATE E I 2
([& 3-10) EEOEBERE T - B8R E N Ryt Z (& -

[ 3-10 KFETEIE R B IR AR T 2 bIRRE 2= R

B FE IR, B P HASR PR AE A BB RS s BE D (R SRR BRI R A - SRR ERAZ
IREE RIRATAE S BRI B Sl SRAEFE T - NS =R - (R T 2 (I8
MHFERER - (R B R ZEE— KR & 2 B BLEE/KAE - A SRS DR
JEERPR s R ERE ([8] 3-11) 5 pEAh > Bl B BN R TR R S e e B
TRATUSRAE I MO ARING 4258 B 5 O HE 2 B RSN - SERRIZ A B e R T IEH
TR ) ZBERMALURE - DS E IR A HRe E(E RORATHR(ERI -
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Situations where hyperventilation
and panic are common

* Public speaking (stress + vocal effort)
— Singing, playing wind instrument

* Mountain climbing (altitude sickness)

+ Severe anxiety and panic

+ Airplanes (common symptom in air crew,
fighter pilot training)

3-11 B FE IR AR > 5 B

A RAMI L LB B - S H £ A (Autonomic Nervous System, ANS )

PRk EFLE (Vagus Nerve) 2t - R T —H1 T B EMEEREE, —BF04d -

HEHE LR

NIRRT E A S e AR R 757 © SRS %48 (Sympathetic Nervous System,
SNS) EARIAZEi1H4X £4% (Para-sympathetic Nervous System, PNS ) - [iZ& G MH{E T

Bt taa & F - AEIRE iy Z P BB Ry (EEh ([8] 3-12) -

S RAHEE B 2 LR IR A B HCF RIS NS TE AT RE Z 4Bt > 40[E0HPT - Ea
BT B RIEL I > SR S e[ N 73 b 2 e A E > (5 B T E R ]
NEITH SRR EIR (LATEE) ~ BUEhEK-2E S (Fight or Flight Response ) B(PRHY
FEhikE (Active Avoidance ) FAE(E Ry o SoHMANHI RIS B ARG EA > 4]
B RS Zage Err PR E EE 2 (R A - (8 AN ARG B R EE A B~ (B
FZJE - BHFEEUR » ANRR&URR 5 TP LA E T REfE SR A StE b » TE(E R AT RFERN A
Ao E ] — B I AR S ME B TR
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RIS A S8 Al A ] SRS BCRAIRRE 2 AR BRI BUFER L ~ (e N (L BAE
EREEFIRE > WFESE - HAOOERR R E L > Ry ABe TR o i s 2 B
L - BRAEEEE AN Z BRRA) AL > SRS - Mgl B A R R - 2B L - A ~
PG EE L EHGE o HE T BREM] (Ventral ) Bdarfll (Dorsal ) /#5357 ([E
3-13) > REMISYSZEL NJAGRAITORE ~ 1L & S HFTRRE ZhRettRe - Bl A AR ED)
B FE(EZ 50 MBS REEINGE NEEZ T ~ ~E (Freezing) F4H)
kit (Passive Avoidance ) [ZFEFHRA® o HHFEHUT » BISCIRIIHAS S48 1F PRI R R
G R AR > &Y 1 ORI E SRS - Lo BBk Eh B (L A R 2 -

[l 3-12 ASH LR

5 Porges, S. W. (1995). Orienting in a defensive world: Mammalian modifications of our evolutionary

heritage. A polyvagal theory. Psychophysiology, 32(4), 301-318.
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Social Engagement_____

Ventral Vagus Nerve

\
e
=

Immobility — |4

Dorsal Vagus Nerve

3-13 ATRAEE S AR B 2R A 1AL 53 S

sEAT SR 50 - A FREE Z BRI R B 2 B B RS SOF e 7=
o —fkils > ABEEHEKR - Bo B REL B GRENE-RE - X
[ e B Ry 3 A S 2T b > EE AR KR B IER ~ U ~ PR ~ KB
B FIIEARE - EERRER RGNS - A LIRS A HE TIFZ
BEJI1ES - RZIELRSHIE IR > (Bl — e Z TR ] - £ 8 LA
K g E_ERIEIG 0 RS IR 28t Z #0075 AL > DU EISC IR 2 hRE
HIH] - AIRR IR AE A T RE AR -

Uz ~ kL E S S GOEE RIS RIS RS St 2 2R E theE A SR el -
IR Fs OBk SRR F B 2 — » J0ATHE "OBEAEREE | —EfFTAL - O e ER AR
FEE Z WA EE 545 (SAnode) ¥/ - HPFEREE# (Firing Rate) 494575 100

£ 110 X B H EHE ARG - Fral BRI R S0 (REHREE) 25 » Hk

® Brindle, R. C., Ginty, A. T., Phillips, A. C., & Carroll, D. (2014). A tale of two mechanisms: A meta-
analytic approach toward understanding the autonomic basis of cardiovascular reactivity to acute

psychological stress. Psychophysiology, 51(10), 964-976.
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BHARFHEE BT 60 £ 80 X - SRR TR - WIFTas i A A K
s B E AL O BB R AR SR © IRSRIR - BISCEHAE 2 (EEHIEE ) S0
BT 2 (F SR R At SRR B SR EAHEiPR (Vagal Withdrawal ) 41
[FIZREEHERRRH - SO AT B LRt (& 3-14) -

314 0%+ MR PTG 2 28

[z > kSRl o BRI A4 (ML) B0 BRETER 2 SRTZERHIIRE - 0[F)5
B WAE - Ol OB (8 3-15) -

3-15 002 ~ AR FA - G052 251
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R LTRSS S S
SRR PR IAE AT ST E) - FIS% (Synchronization ) K4 - E2
8% 2 PP B4 R 8% ( Respiratory Sinus Arrhythmia, RSA ) » 41 3-16 Ff 77 -
BIFIR BV LR RS (RSA) HRIHEE » IREITOR S L B IR A FLARIEISE - 0Bk
8 AR LA -

Respiratory Sinus Arthythmia

401
Exhale
20 A :
00:00 00 10 00:20 00:20 00:40
Time [mm:ss)

v

(& 3-16 PRI E M CMEAEE (RSA)

FEOBEE SRR N B (R e - vk BRI iR A= i (B2 ( Optimal Performance )
ZWER_E > (AR pir il h v A AR R T s AR BRI SR A - Hokz o BIAE (s AT
EMIR R (MET#E 6 K) - it NBOBELRARE @ 2 HRIRMAR
(Resonance Frequency, RF ) AYRFIERIRS » FEAEF A\ SFFE— Bty (0 A RIS
VIR T 2 - ST TP L LB AR (RF) Z LB FGJl 6 225 e L R
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Tt B > MM IIEEFRIR - R ISEE - A& 3-17 Fs » AB
{E34RAT (Pre-training) ~ I4R7% (Pre-training) > M (Baseline) Ll—H&IE#;

IR 53 H LBk B FOHEE o3 i _E RIS BB AN AR 2 BURE 8 -

Pre-Training (Basehne)
TramingValues @ o

e = j

— |

HF power shoulg

incre ase acro ss p re- HRV Biofeedback Training

training baselines over
successive training
sessions when clients Post-Training (Baselne)
breathe at normal

rates.

Post training, breathing at everyday @ L_.uL_
rates (12-18 BPM), there is minimal i

ictivity in the LF range.

3-17 LB ERAE N B8R B2 B

3. BUHIZRER

OBk R 7 B RL B S A LBk YRS R TP (IBD) > B ELLOBkEAE 2
PQRST ¥ iR R KA Ry IBLETRSHEEE > LURERIACKERE /48 2 AT (=M
RO A RHIES - DU AR HE(S OB Z AR M 2 BCHIEs BT 2 -

DHE Mz

21



L2 #E[E (Electrocardiography, ECG or EKG ) &M A S.LBEZ FRAEFREL - BE
E OB BER R m] RS Hops B A O BB B _E R A O R R A T AUGRIERS
fliFeor > B LA 3 S0 ERE (BE 3 ERCVHES) BlE RS20 O ElsE
fEEE Y RRNE (8 3-8) » WEMERSET R IBL > {E Ry ot QbR 7 BLr
8z -

AR EREHIEN ARRBEILE > 0457 BFhE (Wrist) ~ i 2 IEE il (Wrist-
To-Ankle ) ~ Fij& (Forearm ) ~ fg (Chest) & 4EHs (Lower Torso ) 2% 5 @ =

([E 3-18) » LUTNERBIS BT 2 B -

wrist wrist-to-ankle forearm

'. : hope

\. i
\/

3-18 L EEIE| RIS 5 BTG =0

® R (Wrist) : MEREEROGTZURREEM 2 FREEMATY (FEREENERMS ) - Hfr 1

fEAR AT LB e (Active Electrode) [EERYATHHE > 55 1 FRAT RS &l
22



(Reference Electrode ) 8155 2 {[& = B B AR [E] i 7>/ T o A B =URS (&
FP R & BT R B S B TR R EA 2 LB TE -

® T EHIER 2 (Wrist-To-Ankle ) : FEAHE UG FUR K L ENERARE L 7 Tl
FERNER > S5 R E G T - EREG VB T IR Z (64 > T2 2586 R
IERIEFIR 2 R » 2 AR BERCHIZS YA T R - M 20 2 FIENE & -

® IR (Forearm): HAEEH RN | (B EBBMER AR - 24 B
2 (LR RS ) SRS W - 75 52 R
T8 -

® gl (Chest): J5EBIEMSISHEME S HIT A MR (Coracoid
Process ) » S 2 (B EBEMERAIZ (Xiphoid Process) I  HAEE T
T (B2 B R B AL B 4 TR M B B AR
S5 2 T B R

® [iER: (Lower Torso) © A~ Z B E I E A4 (Sternal Angle) | » Fi{iE L&)
BRI HICE RS ET549 5 AN orka - W02 B AL S G IE P &R HISE HI
810 Ao ERR © AT AT [ER R O B B RS =2 TE AL AEE)
48 - [RINRFEREHED > 23 R BT = A I -

AR AT S R

A I BRI Es {4 (50 FH e B A i ] ( Photoplethysmography, PPG )#5¢ffi > #% LED
JEIRNEET 75 - RS OBk ED e A 2 ARIIAOEER IR & I B E e iR LT
OIRHERS > M A Ol Sty AR A 2 s A & > DU SRS Z IR Ry HHAD O

Bk B IR e (G5 TR0 (18] 3-19 ) - BCHISS B E R 5 - 21 H R R
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BB LIEE AN LS RRE e EGEISRIEET - Bles BT 2\ A HEHE
T RIS [ E HY T HE A > (ERGHIS A 2/ NRERED R T8 T EHERSE (] 3-
19 F)- SEENE - AR SR 2N T8 KT/ el & e I A
BARRENSE - IR AR ECHIEs U BB R - ZR0M > A M 8 Follss 72 T
B~ FROEB) SOn R BN I EEASR I - A1 B AHAL Lok Z Hr e P i
ST R - SRR L T IR S B 2 P A R Bl R R -

Pulse Wave
A \ Aniitude
\ f
’ A\ \ /- \ /[\ { \ o4
\ [\ .
\ \ [l \‘ \ 3
\ \ H [\
N ~ N \ '\
\ \ | 82
\ \ \ N

\ ’ Phctop(\ethysm graph (PF{G)Wav form: IBI\are me‘bsures \‘ | 51

f between pulses N / o \\_ ) :
56.479521) Epm0.253737 S=0.00 PS=0.00 AS=10.00 [Time Elapsed: 00:02:42 Challenge Level:2 !’T‘ =}

3-19 RAFIMME BHIES 2 BRCEENEE

4. RS B

MR G B B Ry BB BRI 2 EE AR - BRI AR P B R RS n] R i
R OBRERGETHEAVACIR > S ATPE B I RS2 B AR (L B IE TR FE AT L LB R
BIRIEIE > TR EIENE - AEERZEN o DU MEsR AR RE AT R 20 0 B I BR
PRI B EAAERE 2 FERnELpE H T = -

LB A B

24



OVEEH R THERGTRERE © 50/60 #iz2E)FAGETE - ALESETE - FEE)

{FEC RSB THE ~ B THES » e ReE IR R I 2 RlE - HEH

w0k b R sERRE T B 8RS Lk Missed Beat )BGAHS MLk ( Extra Beat )
([& 3-20) -

: | : Missed beat I
Raw EKG -,J*,/¥Au V/’»gf-wlk./umt,/‘p — 4N Raw EKG AN
I [ | Abnormally long 181+ —214—
| | | e Al BIS
| | |
| | |
| | | Beat by beat IBI
| | |
| | |
| | |
Beat by beat IBI : : :
! ! | 1813
| | -
I g | |
' 1812 |
| |

3-20 EEEE R aratat

®  50/60 FHZAFEIFENITTHE © (AfE—fik 50 2K 60 Bk FEIRLRES Z SRS AR EN
B O EEERSE EmES s HE (E 3-21) -

® JERIRTHHE (A5 1E O EEESE ENERE NS T B EE AN E
[FE - (EEERIREL L E BN SR EB A A: Z SR8 (& 3-21) -

® SEGEEN T BNLERERSELL AR E N S aegh (FE 4 S ikiman s -
{SE AR AE R A Ry LBa ST CBRIMCBE ) T BEARAS Lk Z B IR > O
RIGEFE ARG ([ 3-21) -

o EWHITE: RISHENEE TORHSEBEEUTE  URBA
¥

(Radiofrequency, RF) &5t » 8 HofE-HERoT 2 SEIREIRE (8] 3-21) -
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.r | |
el A \ e
WJ\H e e, 5 “’”‘MMH\MY L

ERMIR T ALE IR T4k

 ARBHTE Tt ik

[l 3-21 R - AR

O EEER RS TSR EATE TR BN RAE > ATERAU T
FEEE ¢ (1) BRI E N S8 ERE U Z BIRSRES BEE T- 5t TR E
BRI ORFF B S EEEE © (2) A ARBEENR B 2 d EARARIE EOREEA 2 R8s
(3) {EA s ArEkse -7 IR 25 (Noteh Filter ) THAE » iRF BRI G i AHENSTE A
PR 2 LB n] BB D SEIRER S TR T (4) SRR S S
BahEL 2 O EBENGT T - a Sy e 2 RIS B RO 20 (8] 3-18)
(&) FZWEL L EEEREEERR DA NE SR © (6) FOEEENES
R HERE 2 G R R B E N2 E S

P bl SRR B R P B R R O BB B ER 2 (R0 A LB SRR E R AT AR
fE5e H RS AT 5 2 ERHE S A IS R L Pk s aRa T L 2 alE > S PR ANE 3-
20 Z BT ME(E T LBk BRI AR B HE T TRE SRS IE - A0ACKERAE ST (5 ] Kubios
WA T HY Artifact Correction THEEACREIMIE(ESE (H 3-22) - AgEE 7 A HEGE
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O 240 A OBk R Mk S ( CardioPro Infiniti - HRV Analysis Module )

MBI A(NAEREREGETEYITRZIREE 2 SHIIEE - BafEifiE T -

“ Kubios HRV - H:\Documents\files. 13\Saybrook HRV course\ekg pvc.txt L.J@@
Fie View Help
88 8 Q00
File Info
File name: ekg pve b T T T T T T
Rec. date: xxhexhox A 1 [.\u
Rec. time: 06 XX XX
Channel label 13
Sampling rate (Hz):
Data length (humincs): 00.05:26 12 4
RR Interval Series Options L om0 7, ~ . ™
Artifact correction | Apply | Ll 7] W\MM"W/& S adds V% SN\ 1\\/»" «”\w,."”"’\ff‘/ s

e
Samples for analysis 1 bt

Sample 1

Start (homin:s) 00.00:00
Length (umincs) 00.05:26 o7l ]
Remove trend components Aifact
MEOd N none e} PAE 1 I 1 1 I L i
00:0000 00:00:50 00:01:40 mn%ab Ao 00:03:20 00:04:10 00:05:00

ime (hmin:s; R 7
Analysis Options ange (s) | 32
Frequency bands Detaults
VLF (H2) 0 - 004 -

VIEW RESULTS ime-Domain Frequency-Domain Nonlinear

o 5 M | ( J I l

3-22 L FEEFE LIRS

FH N EE AR ER L AT 2ot A S A B SN E
HE SR N 0 2B (R R Ry LR B SRR - B R SR T-alEh(E -
et S T ACE e ZREETACIR - NS AE R M i iE Seta 1 e O S R EE » e
TG 2 FERRC LD RE PR BR IFAG B0 - [EMERRS 5 kY R JRZ4RIE > DISETT

LR FRGT R  AE

R I 7 e S B

AT B AR 5 R AR Ry © 50/60 #fz2BEIRENSE ~ ZHIE B AGELT-H0
BIE ~ BEDURE bR FTHEINZ - 50/60 ik FIFERE T8 F a0 B E =
r—IEREER AR - 2B SRR BE R sl THEATE 3-23 For > BRI &
Feallz EEACH - IRBOCIREBRIERED LA - 2 PPG FHlssBHkmEL 2
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AR T8 HAR R I B S F R R - (RORELE Z e A R A =2

FHNFRBEEORIREE (W82 2 5 ) (1B Wk - i AR R 59 2 37 52 ([

3-23) -

T |l'||||m

il il l'l\

.u lnl'lll““!lf
i """W"'HI” \‘ \‘ ‘ ‘||‘|l'|)|'|||ll|||“)

1'\'1”"\‘ H 1

BHABTFH(LEER)

KB Z A ZHIEEARL

[l 3-23 ARA MR EANsH BTt iRs

A E R AR o3 B T st B R R e - R &

By » THE SR RS E %
 SHATE e

AR A&
% byt EEFEEEE DT SRR A
BE RGNS - ERCHIZSEE S ME IR E R IRAT © AR IR

ZHBRSEAERRES 23 [ELAE > BV AT op <2 A A I B i U T s B . -

5. LA R ATHUH R

QR BB IR 12 2 AR A Ok RIS I (IBD) &k} - BIVRI/E Ryt R Lok

BORZ BURFAEE - AIGRIERERTTR L - LB RR BT RO o3 B I8 (Time
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Domain ) ESHRIEI (Frequency Domain) 2 FEo0 T HA - 20 HHL A AL & 5T
ERER 0 AT

FRF Pl Bk AT

RFFEI SIS AT ] - REREIIER AT - R B sR tHAD LBk Z B feffEifs (1IBL) B
el 2 B2 5 > HE(L R LPEE RRIGHE - ORI AIIE | s 2 24 /Ky - HITE

12 F5 SDNN ~ RMSSD Eid pNN50 -

® SDNN ( Standard Deviation of Normal to Normal Intervals ) : $5F7A IF5 Lk
[l e I PR AR AR 7% - ot Normal to Normal Intervals f &858 3 H i BRER A 1T
& Z AR LBk R RZZRIERYR IR > SR R AHARIE S (Normal) /]2
RFfEIFEIR - SDNN LA RD Ry BRAL - RiRIak o T o e B T BB 2 A R A Lok
SERIE 2461 -

® RMSSD (Root Mean Square of the Successive Differences ) : $5HH#%R (k> fA%
ERIFREYIT TR » DLEZRD R BEAT - 3EATHE H RMSSD w] K2t Lok R 2Bk Bl
ZPREE » L SDNN B REERE(S E RIS RIATAS R4 2 shE A& - ¢
2R R TR BB Ry B B 5 SR 2 A8 Ry F R v S Al 2 o ks R
FFEHE (Vagally-mediated HRV ) » 55 HFIR » FHIY SDNN $5£% » RMSSD #5
AL ST PSR 2 59ME (Outliners ) BLEEEREZES » Busl By BaTd 0Bk

S B IETR AT - E%_ L 2R RMSSD F5£7 - JEZE/ D&M 5 0882 Ok
e

®  pNN5O0: (RFERTA AL LBk Z e fERE - HRF e R 2 2= 5L 50
ZMFTE Z H7rEE - pNNSO JREARIRC EHaE b B A R - S e B
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RMSSD B8 (HF) Shsisf 2 TEARRA - S0 pNNSO IR BB 5l
AP ST L BN B 5 e pNNSO RSP S MBI B e L

(RSA) ([6] 3-16) 2 %544 RMSSD 3 » #2 Bi%e & (Y [R4F{EFI RMSSD
BT RSA 2 fif -

SRR EUR TN ]

-

PEAR ISR > RIS I - (A FE R AR A, ok < ey e e P R R PR A 2
A PRI > DR IRA FERRR I EFTHE Z SEE AV - T ZIRSEE L (Power
Spectral Density, PSD) » A3 FILLE B LR EAHE IR 230 - E@H IR Z BB Ry
PP IR DIERVEIIE (ms*/Hz) > AHBRAE G (B R AR L B R 2 T
FROFT G Z HooEE o BEAh » IRRERERERA (nu) FoR > HOTTRER—RrEiH
B ZRRBIThER > PREMBAE (LF) BdEfH (HF ) Z @ HITRAVEEA -

SRR ERAE T LUSE S i R - R —E e DU RIREEH
REEFI A EOLsR - [ECREIR EAlH 7 EAFBEOURGTIRK - EEkiRRIH
TR Z o DB RN AL - BRI AT - THREANEIRESE - ml R lE e sk 2

OBEEE — SRR A [EPERAE R 2 gt (18 3-23) -
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Heart Rate

Variah: istributi OWer in component
ariabilj frequency bands (
8 llty HF), identifying th

.8, ULF, VLF, LF and
eir sources.

8] 3-23 LBk B ST

=3 e E J:F e z‘ 2 9 ?\ = A5 T \I“ = ﬁ \'EXN ,
ﬁ . 3-23 ﬁ} UE‘J'L\J\EE&%E\# <’$E\i5j/)ﬁ 7FJ {/ﬁ\H(*j j'-’ E\—l—" ‘E'EBEEIL%Z 3%1{. ] ] E
D - 7N oSN== = ) | ,f
HFEHE . i \% ency, VLF 3V
FEE{EAE (Ultra Low Frequency, ULF ) ~ f{AH ( Very Low Frequ
TR AT z*“;g‘:/@\} <5Ei5 é’j\
(Low Frequency, LF ) EL=48 (High Frequency, HF ) » [Tl 0ok 888 S SR 1,
%8 (Low Freq Y, sy
W y L

PTR8TH EBEE - At T

S x —PPEJ\\E';':/,?*SI‘
HEAE (ULF) @ HI5{E5 0.003 ffizz 2 sHag% » A RIFHERE L EREE
[ ) A * PR NI I \ \:ﬁ_\,\(:‘ /—_\E:
R > EE A 24 /N0 EEl (Holter Monitor ) B3I Bk &R ETT
j‘iﬁ’% \:;—;4 ’ L Y N M A A A \E éE{Ef%
H oo Al A AR (Circadian Rhythm ) IS5 38 67 558 R 45 HH
> ~ AR
FlZ HBHEE -

e =TT 5 22, /7, \2 \%%@fi%ﬂ%ﬁfﬁ

® H{ESH (VLF): {45 0.003 FFZZZE 0.04 FiZEZ TR » I st
——M%ﬂﬁ%ﬁﬁiﬂ’ﬁﬁ§¢@ﬁSﬁ%u£2®%§ﬂﬁﬂ°%
LUBEAR TR R SO A
TSR ME RS A ORI S TR R RS A RIS
AT RAREN L)

=1l R 2 5753 ‘F 5z o
= \/a a VV i W Hﬁc V& ‘$é§§,€§\“\ﬁ/§ ré Izq:
BE E N "f‘ ?EF[ 'JE % 1 1thdra al) )EEEZEEI J E

15 E . ><7—\E \%«é E&Ig/ D ( g
TR .L .



® (EJH (LF): {45 0.04 ffzi % 0.15 Bizk Zals IR - sERioR © BRI
BT RER SR S A R LB A RS S dr S E A T 2655 - ATiAa e
S E N BRI B EAREE T (EFEERSE IR A 2 2 S BRI A Rl 0
M SHESEENSREPRE SRIAR (Resonance Frequency ) /LS Bk 2 522
eI HIRREE 2 DU IRIERIPIR R (055788 6 ) » FOSHREE AT
SBSELRRY 0.1 Bhibf i BT SR e EPERa SR AR TR

3-24) 0

11001 - o -
1000
900
GOOT oo L
700
600
) IESSPURSPUIOE HUSUTION S
400
300
200

100

00 ot 02 03 04

3-24 FEIRAER Lk Bl oty 2 SHEE [

® S (HF): {445 0.15 HFZX % 0.40 Hhz2 2 SRR - SRR R S REHSR D)%
e B B S4By - B BEIERMREZ T 2 BISCEHaE &
JrEEN B ERT) (Vagal Tone ) - (AL > ESHENSRIIREEEE A B RIS R AHE
TR EEAERE © IEAh > BN B2 — B Z SRR L ISR > |
E RorPALHI SREICSLZ TE A » WHFERUR © SEBEEHIRIAR LR sk - 2
FAEIEHE MR GREREREA Z PR R ) T 2 SEaRFR - o] 23 A1E
3-17 1 Post-training [ 7%t & (Ll B 2 B Ry B E A B RERSR DI -

6. LphERR L F
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ARSI R LB E AR LB RRAYE LR - AR Eg R BIT AR L

E

Pl R E)

MELITAT(E ] - ERE R T -

Nunan % A7t 2010 EE75E 44 REEDIIT - 49A 21,438 AEHNEZHE - 28
LIS o8 Ry B MAAE 2 ph SRR B R AN 3-25 ¢

Berkoff 2 A e 1

o A ERE

1Bl (ms) 926 (90) | 785-1160 30
SDNN (ms) 50 (16) 32-93 27
RMSSD (ms) 42 (15) 19-75 15
LF (ms?/Hz) 519 (291) | 193-1009 35
LFnu 52 (10) 30-65 29
HF (ms?/Hz) 657 (777) | 83-3630 36
HFnu 40 (10) 16-60 30
LF/HF 2.8(2.6)| 1.11-11.6 25

Source: Nunan et al. (2010)
N = 21,438 from 44 studies that reported short-term
HRV values in healthy adults.

45 ZHEBEETH 2004 FERE BB IERT 2 A HE SR NE
Lol B AR BB R A e AL A ] 3-26 -

SDNN (ms) 70.12 (28.03) 70.90 (29.13)
RMSSD (ms) 71.44 (35.99) 77.43 (35.82)
pNN50 19.78 (9.46) 23.17 (10.27)
LF (ms2/Hz) 910.97 (915.31) |  731.79 (901.30)
LFnu 0.48 (0.19) 0.38 (0.18)
HF (ms?/Hz) 1020.00 (1016.20) | 1261.69 (1237.95)
HFnu 0.52 (0.19) 0.82 (0.18)
LF/HF 1.29 (1.17) 0.83 (0.85)
LF/HFnu 1.29 (1.17) 0.83 (0.85)

Source: Berkoff et al. (2007)
N = 145 elite track-and-field athletes

3-26 BN PR IR
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A2 S5 F2 AL Pk 5% (SDNN ~ RMSSD ) A ME B AR H3 1F 2 Ikt
ftER B EH - 40fE 3-27 -

Median (2nd percentile; 98th percentile) Median (2nd percentile; 98th percentile)
2 = 136 RMSSD n = 13,943

Age group Boys/men Girls/women Age group Boys/men Girls/women

(
{
(
(
(
{
(
(
)3 (21.1
(
(
(
(
(
{
(
(

307 MR MRS E M

7. SERAEEL PR R

ARTERES BRI N Bk 8 5 R 2 B IR E Rl eR077% - 2 HIRHR
ok > ERHERE NI 2 E e 2 AHE AR

(Resonance Frequency, RF) /[ Bk Il

Hilh 2 5 B R, — 6

sEBT SRR e > HARAR LB R R B 2 B IR Pl B Ok 2 FRT ek
WA ER Sy > e Fees Z m (REK Ry © Al Rl S M & By Lok B R Eh 2 A B s
ds - (SR m] SN E 2R E AR T A Z e KL R A IR
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HIBRER S5zl e R/ SR ARAR I AT 5 18 e g S e LR B HLP I B B IR TR
B R B S A MRS 2 R blalas -

SRS LB RIS ARIIRELY 3 R BP0/ A RIS K i
5L 4740 5rgE 2 60 J13E o JISIRBENELT

o FUEHEHE : NER/DEE ¢ A HEENSTEMN ([ 3-28) - fllSiF B B4
s ~ PRI LB Rl © Forh > SRV Lk ST (ARG R (5 IR
Bizees ([8 3-29) WaoE 2 A FIER - 5 E 75/l DLk en ik 2 7520 - &ilE
s LBk 2 S B Z FRENE S IR R - SIIGRETY LR e 25l AR
Al TARAE B RS IRPER > A0{5E F AR A (BRI RER S R e M T TR

(&l 3-30) > 1E R REHIRIFR LB EG R 2 PR PER RS -

Respiration Rate

1805 IRV PRIGRYe TRATRES

55.18 HF% 2556

> han

3-28 FlIR AT AAEA FIRAE
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O Bopiagmy matn gt wcn (ot 1Y e o coman o Smgemary oo et 5
SE— (9 Jewn Qutens Mpdews You e

- . .

2 - . Ay e .o mD

Resonance Frequency Assessment %

A

70.8

o om e

T olow e pacer

Breathing Pacer

Assessing...

3-29 MR iz ds

Baseline (HeartMath)

BEe EmEEEs . BEmEmEmmey A ESDsseesms.
= PO P— E— T 6/min (not resonance 'T ; 5.5/min (not resonance
: frequency) : ‘ 3 frequency)
LF LF LF
7
- T e — T T T TR
5/min (not resonance ‘ =t STy
( L 4.5/min **RESONANCE :
frequency) E | ‘ FREQUENCY** i
LF LF / g

3-30 HASRIAR Z L fife

1 Gl - 51825 IR RR i A Z S R R R A Tl ok
DUEEAANE 3-31 Z0pk ~ MRS RBIRE - SEETHSRAZ TP H2 tH A% T SR 2R
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S ¢ 52 DURCRE Z HE A T IR SR B SR SRR DA B (B 2 T

A& MEH5R - H SRR PR SRR & - R4 - nEiRH e s i)l N il s
FIEkGps H OB PR AT Z B A SRR AVF ISR H AR -

@Reviewing mode. Open Display session. Client: , 103. Screen: Recording Screen - HRY PT1 HR max-min & 3D - (Paul)
File Session Screens Edit Options View Help

0 [ e[| [ ) < 2 12(3]45 BeD-

HRV: Total power - Epoch means & 3D G:Abdom Resp Rate: 5,37 Mean: 549 A:EKG HeartRate: 76,13  PTT (ms):
3D Spectrum starts after 1:04 Max EKG Bl Peak 2mp: 2102.11

Breathing at resonance frequency produces high amplitude HRV oscillations at a

single frequency

T 44 . :
EKG Bl Peak Frdq  0.09  Currert EKG IBI Peak &mp:  1979.53 .
A Breathing
=z 40 B L
w 38
O
§1|538 36 .
£.009 T ¢
< 30g <
0 32 H
T4p :
1 3 c
¢
T 2 Mg, 28 t
ﬁquency 04 2 20)
2
VLF % : 3.00 LF %: 86.3 HF % : 101 24 Taaeas S 1.... .
Mean VLF % : Mean LF % : Mean HF % : 00:02:10 00:02:30 00.02:50 00:03:10 00:03:30 00.03:50
262 84.5 117 Skin Temp: HR Max - Min -- Current:
Curent VLF % Curtent LF % Currert HF % 1.00 38.88 =308
100 100 100 300
{ [ Skin Cond: HR Max - Min - Mean: 295
0 0 1.00 3047 00:0215 000245 000315 000345
1.0 : 11
L, Lo 1 T Ll { .H L J 110
90 bk bbb i bty Lol PR N R L (A 8 $ O /%0 LW N9 A PRY ¥ I.W 1 , LLL :
LA b | L U L WH ” ‘I" s '| 0s
10 . . . . . . . o 1ge

©Open session: 00:04:05,000

8] 3-31 SRR O R S aE

® 352 WIS - FISGEASE 1 K MEATGISR Bz b e ftaa 2l
Z IR ez LR A LERSE - LA AR (55 [ N HEf TP - M 5LA
#5 R B ok B R R~ 3114008 M A 3 ok 5 R B e OS2 5 7 e 2R AR
KellR B - WaFl A TSN R SR 2 T2 - 3SR s H AR (AR
FIIFE RE R _E ALY e PN B PR AR B ARV EsaIe - AR BRI 5 I ( F B4 L
VIRINFERE ST -
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SREE F AR LR SRR - BBt S 3 B © (1) JISE S /easoE
S R Z PPIRAEAR ¢ (2) S TELEITRHAGE 3 BRI La e Z PR [E

alll e R SRR S 2 LB R E A 2l B R IR - (3) kAT
FEIEE Z R RHARARR - HRANGRB AR i (5 [ A2 3R A TR/l - LAsR B0
PR - WEET A ER R R E LTSS ER S HAE -

8. LBk A RAT I \NFBZ B

LUR o3 HIERE Lok BRAETRATIAH B0 (EFE &1 (Mental Workload ) 5(d - LK
SPRAFR LR RO R A = R e B B A e -

LR R

OETEE AR BB B AN BSNERI B BN R BB L UERAESE A
NASA-TLX &RERaFb TE o TR EEN > EHAEES > BEASE
SRR BT NEFHEAEIR 52 N BRlRmER SR SR E R F A R
AT AR IR B i = 20 » AR BRER SR MRt O o) 1 B e P e B B s A MEE A
SR iy N DRI S AT B A E P AR BRER SR R Rl - 1F REe i B OB R A RS L
° sHANFT > BB B A FEGEE (Physiological Arousal ) F2JEEE A\ Ry &35
RIAFERRE LR (B 3-32) > e E BB HER B A TENEE - A0k
SARTFYIE > PR BRI TR E R B F RN 2 A BRGEE - 352 DI g P Al A= BFRGGREAR 1
EIRFTHR R 228 - SEETH SRR TP Y BRH — IR R RAF IS O A BRER ST
(International Journal of Psychophysiology ) Z B /5% > s IAN{A &G & HEAER

BB FREER - SHERTZE B B IRATR (I 2 OB ESE &L sl | -
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Optimal arousal Impaired

Strong  pptimal performance performance
because
of strong

. anxiety

PANIC

PERFORMANCE

Increasing attention
and interest

PHYSIOLOGICAL AROUSAL

3-32 APHMGIEER A S8R Z BH A

sRFMEART 7 B 55 8 (L RN ZE R R (T IREZHIE ) - SFIYEEHR 49.5 Bk ~ “F15
TRATHEE 28.5 4 - 2B AE SR B B e 1 e 6 I FLAT 22 4858 (FAA )Mike Monroney
FTZE LA 2R 737-800 FEEERE e G - 2R YR s — F N E %
fa OIS 2 A BB MK (LifeShirt) (f& 3-33) > HobLERE RIS (RE R AZ M
HRERE TR E - LRSS 2 BOREATE HEY 200 FEEE - AJEHE

WinCPRS 3 e s T/ LBk SR 7 RS B UIS AT

3-33 WHSEIEREL T B
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R SE AR H NS E R A AT B R IR A TR B - RE AR R
FAAHAT 2 B RETRRE > SRR FEAR 7 AR > AT FE e AE L s (o FH — i BE
FfESE » BRI B2 R 2 A FIB T B s 5 BE -

FAEIE R > 2B R TRE ~ TETHAMT T - DURES /R 18 THTR
B IEERs (I8 3-34 72) - (LB THRAEEY 90 2 110 778 - SIREH OB L
A A FRER SR E » 7 REFH] » PEMIBURE[LOEERAR - 2
A Z RN ER BRI A= 2B JaE > p8h 0 02 5 53 (8 3-34 ) - it
AN Z BB AE R B DL NASA-TLX SEFRMET O EEEARTE -

Flight tasks. Evaluator score ratings.
Takeoff phase 0 Failed task/crash
T1. Normal takeoff and departure to 5000’ (L) 1 Poor
T2. Takeoff with engine fire just after getting airborne (20-30’) (M) 2 Adequate
T3. Takeoff into a moderate to severe wind shear (H) 3 Good
T4. Takeoff with 600 visibility (L) 4 Excellent
T5. Lightweight takeoff with engine separation just after getting airborne (20-30") (M) 5 Outstanding

T6. Loss of brakes on taxi from gate to takeoff position (M)
In-flight phase
F1. Normal climb and acceleration from 8000 to 13,000’ (L)
F2. Descent from 10,000’ with severe wake turbulence resulting in a nose-low upset,
starting at 8000’ (H)
F3. Rapid depressurization at 35,000’ (H)
F4. Weather front system penetration (thunderstorms) at 25,000’ (L)
F5. Near miss at 10,000” (M)
Approach and landing phase
L1. Normal visual landing from 6NM (L)
2. Instrument landing with 1800’ visibility (L)
L3. Landing with disabled elevators (H)
L4. Landing into a moderate to severe wind shear (M)
L5. Low altitude severe wake turbulence encounter (200’) during approach (H)
L6. Landing with one main gear stuck up (H)
L7. Terrain avoidance warning (M)

[l 3-34 BEFE(sE I Z TRITER M E (RS SRR S P E

Rl 2 MR 52 2 NASA-TLX BRITEEE R A LPEERRIGRK - 20 A
A B B E AR RTHEAER (W) - RHFTERA C st &0

" Liu, H.H., Wu, T.T., 2003. Estimating the area under a receiver operating characteristic (ROC) curve for

repeated measures design. J. Stat. Softw. 12, 1-18.
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(e THRAISUR AR 17 NASA-TLX BRI LB R RIGETE - B0 ER

FRAU(E A NASA-TLX &R Z5HEEN

WIFEEERBUR
® LB EAREIRATRIE LRI ZARRH AT S RAUR ¢ A LBk R I PRy

B/ MEBLP{E (Minimum RRT and Mean RRI) © ~ FrA TEH 0Bk 2 FHRF
PERAEZE (SDNN) ~ (RAFER SR ELE (LF:HF) % 4 THE(E » B85
Bl B EFE 2 Z NETRAURIFFRIR B A R AERE - Hoo > AHAS Lk Z ey
[ bR E e MEL B P (B BRI (E R o B 2 SR B TR (B8 2
DERE(E R BT  ERIR 1 B 2 RS AR -

MHEERALEH NASA-TLX 8RS BIERENEMN S OEEEAEMZER - &
&ty NASA-TLX ERyHHLLPEE SRR - FrhlEfTA 1ILH LEEZ H
eI eI RRAYEEEZE (SDNN) » A BAEfRT I RERG A TN 02 3.7% > HABIR
ElE S VB EE AR Z AR - [EAN » AW e IR 3R & SR A e fe 5
IR A 23%ZHERER > AR OB EREME T~ RO FRAR

( Combined Moderate and Low Load Tasks ) HHEEHEH K -

sERNFoT | B EMZEEH BREN S OEEREN N AR BB R IERI N -
i A Ry siar R 2 B - AT Fesd sl Ok BRER LA & rT B E A AN A
ZERHE TGS - FEREERIA FERZ D EIF R A  SUERHE RIS

PRI B Eg i BoR 2 2 VSR R EIEBANE Z EHIEE -

8 RRI B[l 5425 Brs fET O Bk > IS RERSRE (Interbeat Interval, 1BI) o
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B i 2 TR 22 5 =2 A B FE A

AREREH S 1 T2 88 REHRFZEE G A RERRRHEE $.0 (Human
Performance Leading Center) » &0 883/ AR AEE 2 FIRARA L P2 231150
EAMEREREEEN R B 2 & WAF Rtet ARSI 2 H—T52 - 2

S T AR Lk S SR A S R B e B I A

113

ZAERNE > NERFSRAE TR R AR 2 A\ R SRR
TR - o SRR LB RIS E EZARIRGNEE & - LU B)EE SN FETRAT
Sl SRARAE 2 R - HE T e HE HRGNI R 1 B2 e Z G 22 B A R TREN 2 B
7 ABIVA EEh=OR N - B BB Tz s EiE AE A R EREME (CV-22)-
HEE R (HC-130) ~ iRt EE A (HH-60) 81 UH-1 HAMHE -

e EEMT 2 (S0 = HARAR R LB RGN ST 2 - AR EURTE A TGRE RG24
% EEEERARHS ~ SRR RIREE AL » DLRPIR 1 0 Bk A 3l 4k - F
SRHIRELY 8 2 10 X > Hopg 1 R AAERARTAS - #8 2 Stress Profile » 55 1 ZURy L
PRARZSETAS - 82 RF Assessment » FCERZEICE MR L 0 Bk HARAR AN 4K -

FLAELRFAG (Stress Profile) THHBFRLHE « LBEER ~ JFEL - ALEL - fe?
R ~ MR AR 6 fEEFAYL o SPAL AR AR ~ BRIV BIRRE T (BRTIIH) - DAKEES)
INRREE IR (WRIEH) Z B EEMN > Hrp BRI ~ WRASIHFEACE 3 K - BRI
ZaHEHEE R - LEIESE ~ BTThRE IS - DUREE B B 1Tl — R E R B
FZIRARIEEEE: (8 3-35)
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Stress Profile Report | | | 2/5/2024 Pre |

SWEAT (ns) Muscle Tension (uV)
s 1 =
T stren I I I I I P =swrens " i .
Strassor Rasovary Strassor Recovery Basaling Stranser Stresser Recovary Strasser Recovary
[P—— pr——
TEMPERATURE (°C) Heart Rate (Beats/Min)
- » 110 o o ,
- I I i i ' - I I I I I I I
.......... wor  Meowry  Swewor  Becowy  Srewor  Aecowary bsive Smemer  fwcomy  Sremsr Becowry  Sremer  Recowry
mmmmmm A% Normative Values: 60-50 8PM.
Heart Rate Variability (RMSSD*)
BREATHING RATE (Breaths/Ml’n] Lu)
g
i i i
| | i | ........... i
[re———v—
o Recovary Stressor  Recovery

Hormative Values: 13-15 BN

3-35 FLAEHRR L TH H BIE R

SRPEREFE ELAKERZBI 2 T7 2 > (R EIZ=Es (Pacer) 515G
2B DI ERRR M TP - WEER B 2 AR BERSR TEE e R > (6 F 2 51
GG ARAL LB HR R EREEE TR 2 (RMSSD) ~ LptiR&IEE (HRV
Amplitude ) EURSHTIZRENGE (LF Power) {E RSt TiEE (& 3-36) -

IR B ok HHRAR AT SR O7 AR B AERAZ B 2 T =W ] > B A i 25 i

8 77 SRR L R, — 6 -
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Resonant Frequency Assessment | _ | 11/25/2024

What is a Resonant Frequency Assessment and Why Does it Matter?

Are frequency sment identifies the specific breathing rate that optimally increases heart rate variability (HRV), a key indicator of
autonomic nervous system function and stress resilience. The resonant frequency, defined as the optimal breathing pace for enhancing HRV,
synchronizes the heart and breathing rates. Regular practice at this frequency enhances stress resilience, emotional well-being, and the
stability of the autonomic nervous system. This practice is crucial in high-stress scenarios, as it aids in maintaining composure, facilitating
clear decision-making, and reducing the impacts of stress on both the body and the mind.

Resonant Frequency Data Summary

Pacer HRV (RMSSD) HRV Amplitude LF Power
6.5 21.9 15.2 330
6.0 332 19.4 280
55 28.5 18.9 430
5.0 429 22.1 450
4.5 513 23.8 780

's Resonant Frequency
4.5 Breaths/Min

Recommended Breath Training Speeds
50% Inhale, 50% Exhale 40% Inhale, 60% Exhale
Inhale: 6.6, Exhale: 6.6 Inhale: 5.3, Exhale: 8.0

3-36 SEIRAERTAG T B O

B ER

ARSI OB A BN A BRI e (AAPB) B3 2 bk BRI IISRERE
g 2 0> AFAHESEILE > B OB R R - Rasats (SR
s ) BEREAEEE « O EEE R HEEL T « $T AR EHE ISR EIHE - fEE
HERN TR B R OB SRR AT SR Z RIEREART « A ISR AHRR il T

W\

® S EARIGRERWANE  BIUAEG LHEE R ER R H B TP S - DU
AEFER LB BRI BRI E AR TR &R ~ S5 FRr b2 -
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