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R REEREEIRALFRALELR
% B4 g MBHACINR A KB Z 2| EH - £ BES)
B¢ % &( American College of Sports Medicine, ACSM )
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AR RE—FIEE o ke > SRSk E
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A BLASKRHSHESHEH A

FEM A2k F > ILA 23R ¥R ( time under
tension, TUT ) ey Sl 45 85 P ~ B i B R 1 8.k 8
Ve 4R 5B » T A At i B 1 & 2 movementtempo )
P — T BUTISEL - Wik % A8 IR R
I BEE A LA SR B SIR ISR
1R PR Y B R R & R DIk R L)
MAEAABBEE [7] - 2R » TUT 3R R AREARST
Schoenfeld % Auys&-ntrtath - & EREVEFFE T
PN 0.5-8 Fh0F > MLAB A LE R 7T AEART » MiB1Z Y
BREVEF G R — 2 A4 [8] - Bk TUT &
WA AR EVE B & BRI RIS E ohiBf2
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% XS A2 IR & Ay € 2445 [10]-

C. PPGandVO: 44

A AHEEE (oxygenuptake, VO: ) K& AR EE
B0 PAI R ARMEES  IHEESREH TR
2R S EHRERI ARHARNE KL 380,
it VO fEA HMRBEAE BN - FREARIKERR
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Ve AT - IMU #1 PPG 2 B R B FHAZE
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10. rAA24REET BB - (a) "2 BIE - (b) BF
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= B (f) "RhiReE > (o) "Béb R HR BRI
(hyeamgh & FHAL

ZRF AT T PNk E1E (wE 13
PR )2 T AR IR AR 5005 U T 3R 8234k
FE o AFFRARA Rk AR ( submaximal test )4 H
£mihB)Eey IRM » EERE 60-70% 1E& BB
SR G FT o 4T —ERAA B 1E o liRis EE AT 8
10 FEMERE » UAEREHIER RS 20 - B
mEE  FTRFATELH AT FRR 3-10 X -
2 E—F BT T RRZ AR ko 20kg T
FAR 8 R )e HiBAZE IRM 4555 (4o Epley
Brzycki X, ) 6 H 2% &2 IRM » BH 60-70%
IRM &2 1% EX AN INRFEEAOETREE o L%
BAREH VO @E » REH IMU B HkE &8
VERT W E » B %38 F AR F RS o T8GR
A E AT B8R & R\ K B ARG E &S Ey 12
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BRI HEE IR (Los SR I ) B2
REFEEG H F E D) 4 IABIR IG5 o
BRRBAE TR ER] VO82.8 R 4L BUFBALL R
HZRARIEEAE - b VO max I EAKLLE VO
proxy AR EZ KA . AN EAAHES B E
(%VO.max ) i — 2 S SRS B A fr 2 4
JERAMA o BB BB ERAR - TR A SHAERE
1 P T 22 AR T - AEIR s AE S| 4R A2 3R B BB
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6. &R

A e BESEIER

AR PTRE s Bty BAE A 1 Peak ‘\RF

Causal TCN-lite % BIiLSTM :#47tbé# o Peak 45.%& %
.44 rule-based countbaseline ; RF X, & #2 S/bA% 4%
%2 % ¥k ; Causal TCN-lite 4%, % 3] A #> temporal
segmentation #J causal convolution baseline ; BILSTM
R4 2 #E A A %) B35 ) B 3849 sequence modeling
baseline - TCN #& 4 ! % B » temporal action
segmentation » M BiLSTM T ] 84| B 8- ¥ Kk R &
AT IR - B il AF A AP RO LLE AR

A iEAE structured repetition-level output -
# 3.5 4E > Rep IoU-F1@50 % 87.40% » Phase IoU-
F1@50 i 71.60% > TUTMAE % 0.601 - Peak 22X
B A #4& 469 Count MAE > 124% 424242 count-level
output » #& %43t C/E phase segmentation =% phase
duration - #8## RF ~ Causal TCN-Lite #2 BiLSTM »
ARHF R k4 rep boundary ~ phase segmentation ¥
TUT estimation _EBRAF$4E 47 » B sk A&
IMU segmentation model » 4o0% 1 A>T o

& L AARATR BB AL U L i

Rep IoU- Phase loU- C/E Ratio

Model Count MAE F1@30 F1@30 MAE
Ours 0973 87.40% 71.60% 0.601
Peak 0927 74.80% NA NA
RF 1427 8240% 63.60% 1675
Causal TCN-Lite 3214 77.80% 67.10% 1238
BILSTM 2077 78.00% 62.70% 1331

FPEN 8 AT NRIIE PR S BFHT
REEREFFRENERRS] > Méd3R B A MBI EHUR
B BR SR B L IR R B B A -
sbsh s WAV B R0y BB AR E D R, - SRR
#4945 F % Shoulder A 12.5% #%&#]% Crunch - Row
A 7.1% #F % RDL ; Her % B2 B a2 Atk
1B 0% o $héE R BB » action recognition branch #E
RBT B 1EARE - %4514 4 action-conditioned
repetition refinement » % % 4 AEARIE T 2] 4R B 1 38 55
repetition segmentation #2 phase interpretation o 4% /i
T BMAE R E REMF LA pRRERAE R > BN
el 5 & P A S BT RN A B SR FI IR
BiF > ol 11 Ao o

11. 8 A&[BA) R ENVE LA AR

B.  VOFREE AR
ARE) VO: TRRBEAN MG — B E R Rk
( leave-one-subject-out, LOSO ) 3f& F 2 4% - Ari
449 Multiscale Blend #A):£2| it &3 - B4 R°=
0.7070 ~ MAE = 149 mL/kg/min & RMSE = 1.89
mL/kg/min » EHFr A B—RA - £+ » XGBoost( 120
s smooth45s ) & &I mfEe) BE—A » Mk %o
PR % AR e it » TRRIEAEE E— S B
TR R R 04 A B2 B3R AARR - A BhR
PR R B AR S AR M o ok 2 AT ©

% 2. 2 H s VOFaREA

Model R MAE RMSE MAE
Ours 0.7070 1.4901 1.8865 0.1576
XGBoost (120s, smooth45) 0.6862 1.5412 1.9526 0.1630
CatBoost (120s, smooth45) 0.5887 1.7925 22352 0.1896
ExtraTrees (120s, absolute) 0.5320 19214 23843 0.2032

ERFRRGEREZE TRY AR REHE
RREH BAE TR LR SR - RIH453045
AAa%R RPE 42 M > 5l RPES 67 B 5%
TRR A AR — 4R BRTRAR TR 4Rk S ALl -
s =, KA 2] MAE = 0.724 + Within +1
Accuracy = 88.6% » Z KRS MR G R ELET
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& 3. RERFHA LS A

Criteria Baek et al. [20] Thomas a';‘;lfm"mm Kingetal. [22] Smiley etal. [23] Ours
Exercise Types Bench press Bicep curl Preacher curl Cycling 8 exercises
ExerciseClassification No No No No 8-class
Fatigue Quantification Continuous RPE Multi-level RPE Binary RiR <2 High/low exertion Continuous RPE
Real-Time Capability Partial No Yes Partial Yes
Performance +1 RPE>93% +1 Acc.=85.9% Acc.=92.7% Acc.=783% +1Acc.=88.6%
Edge computing No No Yes No Yes
Feedback No No Yes No Yes

C  ERFEALR

BEGARKR S RAERR SRR T e —3R
{540 Baek etal. [20] &9 RPE FER|ERIFRIRIF > 12 81E
ReREE N ETH DR ES—RFRF R E
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AT R GA AT e BEIH © F—  RIITRAR
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BB BRI = B e 48 A 5

BEA A 70 7T RE e B — 2R L R IBRST 12 F IR
kG~ B—EE BT - Al s
EHEM ; AR R E R F m PPG/IMU - 8-class
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g2 &R RPE AR A R — 18 £330 FIEM
F19NERG % YR 5 FRAAESE
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