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FERILPA B B I G By 7 IA Y E R IRKE R 2 — (1], A E#&
By (2, 3] 2B HLX BERRAE AT Z A RN T HE I, (ELIE A SRS T4 R0
RSN G R R dEE . AR, LS UIZRRPUR A & 5t EHE
SR T RS, BRI R Rt WRTEERM, TR ISRl DI RAE (4]
, EEEN DAL AE R KU (5] o BEAh, WLP S-S AE T KU 2 1k 3¢
(6] , XZEE TIRFR SRR E 2 . FEE BRI T 2UBOR A A AT,
RREEA AR SRR TR R H B 2R 2 R . AT SE e N T
REIR B T 3 Rtk T SR IR A AP AL (R S ISR AYZRER, A i s —
FeAs . AiiBh AL SCRpp A W iiA T SR GR, aT ALE AT B 8Bk, [t
AR A B B R AL . Sl SRL, R AR B R
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, UMY HITELRE P A 5635, JUHOR AR ES I P #Rsh 1. AR
BOMIEREER T (8] -l id MR EESE AT DASR TH2hAL 9, 10] , B H
i PREEAMLUE IR BRA (8 S TR O [11] o HE, sash RIS Ts
RN T 2RIk R B TR (12, 13, 14, 15, 16] KT st %
JAELE, BIan RGB-D AIHL, BR& T eI . A g odr sehefit 17—
POy AT S, FARIE RGB AIHL (U078 AETF-HLAI2E AR i o )
RBL) MEBEHMS. B, B a BEEBRER by, &
ZFEM 3D AAREEAIT (3D HPE) ASA AU S HUY) B 2R 5 il |
PEAT . AU TR E o i 2R 4R [17, 18, 19, 20, 21, 22] , &
17, EATR TR 1 5 RERARN o« RS0 % i 21 2 o 2 AR HB AR
FRAATE, THAEREATE, HP EMBIEIR . S T RoxX et i, ITITE 3D
HPE #7423, 24] TR ] DATERS i 4 b S AL h e U
S KBRS, XIS TR BRI AT A, X 2is
oA P AR . EREREE P& &Ja, (] 3D HPE #]
PR SV R AU s s (R R A SEBL B R B AL IR 27 D TR

TEASCH, FAHe T— T 2R sifE i - ) I3k . LiFT
e % BEHF @5 T Transformer, BEUERTZRMBIAIES TG A
SR BRAMRIR A 1 frs. NI RE &8sl s, Hrl T RE
NN IBER . AT EAR, LiFT 72205 S br B o 2 b
PRt Sy e A EA TR R 1 SR T A i S ER R A SR B
;Fgéfrr?é&% FATR NGRS Rk e 2 FETET 3.5 APl k. A
JTHRANR

o LiFT- the first 3D HPE skeleton based language-vision model capable
of performing exercise detection and repetition counting across hun-
dreds of exercises.

o« We demonstrate that our approach effectively captures fine-grained
relationships between motion segments and textual descriptions, un-
like methods that rely on global feature alignment. Through evalua-
tions on four publicly available datasets and few-shot fine-tuning ex-
periments, we show that our model generalizes to previously unseen
exercise classes, addressing a key challenge in real-world fitness appli-
cations.

o We assemble the Olympia dataset, which contains 7,618 annotated
videos for exercise detection and repetition counting.
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Figure 1: LiFT fMfid, Hrh RGB MifiliEk 3D HPE #df hy B 4L ¢ it 5. B ALBshipit
Bz B, B S5 — A S 55— A RS- . B A R — AR
" RER T %I B2 .

2. HIR LR

R SCRFEAITE , BRI S I R A B AL 55, (il
W JRBRT AT 30 Muzsh, T N TS AR st (kA AR
H T EANZA B ZFALBEIRE T . 1A, REBEE- G S HAET1E
S GBS ERE S LIRS TR, B E AT DAE Y AR 2 3B
BREFER R TIN . MHHZ T, FAIEE-E S ke 1 ohiashidt, &
L7 — AR AR H IS e ek O 58, Al bk 1 EERY
BRI IR

FATRVEA R S BUR TR RIS SO 1) SBOsll (038), 2) ER
SVETTEL, PAK 3) SRS IR AL

Table 1: WHUA XS, VA INIE SR ROk SRR EL .

Dataset Name Exercises
PHYTMO [25] 6

NOL-18 [26] 18
KIMORE [27] 5
UI-PRMD [28] 10

Fit3D [29] 47
Repcount [22] 6

| Olympia 1306 |

X OURBE AT 535, (AL T 3D HPE BOBCAY, sl fil &
%EE;BKW:E£43—~Qﬁ&E5§¢ SR 30, 31] . EEAIER (22, 32, 33] Sl
P [34] .

JUA A RBZA AT Z A0 B AT T 55, (HENREREHZ AR,
HAAEDT 30 AsifE LUt AT irah, I ROBT TR VER RS Ak ST AL T3k
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XEETTIRAEA RS R Z AR ROCR AL [35] WV B I R 1 2 2 I
RO KRS = A B IEAT IR SR R 7028 %7 RO T e T SR IO L
BUASRATAEE, BOHXMECAY RS 2 (SRS . e [36] H, SEEEAL
AR AR XS PUAS B EIEA T 70285 At AT o L I A i Y e SR T 1 SO 20
1z B T BASE SO AL 2 S B, XTCiR Y R B HUE iz sh 2 St
[EIAE, A [37] . PUE s st B SRR A A T 4. [29]
A ARG AR R PP R e, P S VRS R EA T E A
SR, AATRR T IEA AT SR A IR G 30 ahit. [26] rfEE @6
AR i B BERF AN S ARy B sl (i, ok, s, M) RVF
fiti 18 A ERIR BRI MR 7 ik 2N R s Tl e SR &
A7k, SIXETAME, AWM iZsh-iHE 5], o 3L
PERR B B Iz sh IR A G 0 T, FER0A e fE Bt iz ik

2.1. & F Transformer 847 i%

BB RAE SRR (LLMs) S 280t e | R ES M AZEE)
YEZ A 9 & [38, 39, 40] . kMM, ArfEH M) LLMs (Flan-T5-Base [41] ,
Vicuna/LLaMA 7B-v1.5 [42, 43] ) FTZEREMITEEE. EIMRAE TR
CHITTYE, R 4852 4 1) B B A A8 2 A dn i g g il — &R 5 sh A
FRic. IR EARTE S ARSI SCARRRIC [44, 45, 46] o SRJEH LLM
AT P AN B P SR AR, DAZE S SIERRICRISCARFRIE Z [ K R . ARHLEE
i R HE BRI SR, (e P AT SIE R SCAHI SCAR BN SERY AL . X 3
5, BE— RIS, AR AR SO B TIZ 45 > i SCAR A (3
VERISCA), RRZIRR . X8 T A [38, 39, 40] f#i ff HumanML3D [47] , iX &
—ANETEHRNEIEE, OR5E SR RSk ANz 8 (f7
L ES) . HASERBERE TR ZIZ A TR R, IR B EAE
AIFEEFPEE S 25> . BE4h, HumanML3D H g 283647 1) 2 i FAL B .
FUT A 1 1 1) 3 B 3 Aot A A IR ) 10 3 Bl 2 4R B, SRS (i T iz Bl 2
TR TE RS, EIEARZEINSE a2 dRE. &5, &
ZEAE t=0 BPAJUT 5% 2 ) x,y,2=(0,0,1) . BHRUL, IAMEE-1E
T ERIS T AR DR R — oz s B S IR R A28 . FRZ T,
BATG T EE R ERL, ENEGETEGER, HERSLER N A #T T0
fb, A 2 i A 2t .

3. Jiik
3.1. Ak

i 1 B, FATE e A MotionBERT [24] A RGB MBI I 3D
KEE, TR IUBAFR BT B R i — D —i “BIR7. iy
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Figure 2: (a) fi MotionBERT #5151 Human3.6M #X5¢ 6 515 (b) Szl
{ERHE Y M=64 NMIERBERER; (o) MIrAmshiEg e —RErasREG (),
R REF x, v, z frE (FT7).

Wit/ METTRE (1) B2 SRR R B ROk 2 ) B itz 2 5 H AR TE S AR
BEZ A KA. TENGR AR, B U 3 E A T RO BB A X 1>
55 . ISRV AS (o) ZMAEE )R, (b) MIEAHRET, LA (c) 3R

KT (48] , FATRFB R EshiR s EG . & S MEREsdE, —
NEARA (T, N, 3) ik, H T @ita2PmdcE, N 2 XRWiiE, &
DNRTAE—A 3D HE (2,y,2) AT TAEMAH Human3.6M [49] #%X,
BA N =17 k85, WK 2a fin. AT ANz sh b R R R
ETMER R RAME R 0N w = 3 XPEEEAT Y, BTS2
Won YR d € {x,y, 2}, BIRERTE ESZ Bz EEH Y. X
PR T OFIE AR ST . Xh b MNisahdE, BRI 1T AR
4. RATRHEaEEE o (R, B, Wi, 358, K&, i, &
Wi, Ao, AR, R, AW, AR, AE, (M, A28, A8, £k, [
W, HE, A, . — A sshidsie 8 C(t) = [ny,n,, ... ,np| , H
THRRWE] ¢ BT E, H P B2EEH R R E, B n e R
o XTI EE, AN MLESE (xy,2) AT 1D ZePEAE{E, ALY
BC() =[n,ng,...,ny) , B8 M =064 NYSRIENS, 0E 2D Fr
e AR 5 MEESE C'(1) EHEGER AR E Rz -, & XN

Ic ]R(Mx5)><T><3 5
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Table 2: Ja|ZEFIAH KALE .

Category Name Weight | Examples

Core Action 1.0 curl, squat, press, hinge

Spatial Adjective Variation | 1.0 alternating, wide, supine

Noun Variation 1.0 burpee, clamshell, skater, diamond
Body Part Noun 1.0 bicep, hamstring, shoulder
Temporal Adverb Variation | 0.4 slow, hold, eccentric, power
Equipment Noun 0.1 dumbbell, chair, wall, heavy
Combination Conjunction | 0.5 and, plus, with

Uncategorized 0.0 wacky, truffle, vogue

Integers 1.0 1,2, 3... 30

3.3. % X370

BRI B A IR R . A LB gAMbz e, filn
TR TR S e S 2R, AR R W ERAS T D R A B ST A4 R
an CPTATERERS” B CSM7 . —MRLEIE (B1an, 52) WA E A
(B522). ElEsiE (BKkES L), SEM B (GRS 2) 8UE%H
(m=20) k@i, AL, AW AEBRPE G8E (PN, 22"
) FIRRE TR R (k)

FATHRE B B A SRR (AN 1 3] 30) BATINZE Ao X AirdF 745>
frill, Hrh—AN g 2R T, DARESR T Bk, X LT
MAERE R — NSV, AR A P AR FE S B2 FRATR
AR 9 K2 —, R 2 i, Hop SRR B T — DB AR E .

FE MG SRR AR E . RS L H—HRAN: L =
{wi,we, ... wy}t , H m @AR% L PARREWEE. & LRV
BRI ME BRI A V = U, L « BDRBERG ST A
BCE S AT EE A W = {0,0.1,04,0.5,1} . #RIEHEEG, A4
il w eV PWHT—ME f:w—W o ISR R H X B33 7T DATE
ANFEAE B 5 kB, BANE w €V R — AN R I S . %
T2, FATE L TR (V] M Pdmibm iy, , HTR% Li
y; € {0,0.1,0.4,0.5, 1}V | Hrp:

o f(’lUj)? if Wj € Lz
Yij = 0, otherwise

Pl — PN R g, 20 RBUR R BT T
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VI
L =— Z Yij log ﬂi,j (1)
j=1

XN TIN5 25 FA A 1) 8 22 ) 14 7 25 SUIRHD K o

3.4. WA G

FATOE RS AT, il B BN G A B 28 VILT [50] K>
BENIES Z K FR. VILT 2AE ’AIE T SO b B IEFT FI 25
. FATRESE VILT A [48] iRy CLIP AR XS5, POy EET
CLIP BRI - 52 5] PR BB MISOR Z TRl 4 ik &R . X ATATER] 3 b
FEE. BT CLIP YERB-SCARFONGH UMK, B iR
A BB E TR Z [ AR EEX B . 2T, FA B o) VILT 78
S EAL G N B BE SR SR, fHBES R~ Tiash (izshik) A
B M Z TR G A, A 3 a R, X AT VILT Bl 2AL5
BT, He REis s 5T B R

1 VILT Zthyrp, SCRRIERIRATETT SR LZ HEE ) Z i —
i, X EHER R XIS RN H. o 1 VILT &k
BRSE 640 x 384 FATLAT AR MU FR A — Xz Bl b AT IR 1] R R
(A 25 FPS #] 12.5 FPS) . X ARVFIZ s RS Al el nl ik 51.2 Fb. B
640 x 384 /Nizgh IR T FEIEFE; 1, FREstaiEB.

FMIMKIHRINGZ L Hean e FATVNFNER V Wilaf 471 4538, %
TR AR 1749 ANGRATARZER) 441 ARy B DA W 227 al g BAZ KA
1 2 30 Z )RR . FEIZRITIE], AR AR — M TER) SR
B I, MAINAAE S A e M, WfESS 3.5 v . rledmyfmih g2 — 12
I A 1) &, AESR 3.3 E X

WmSERRENLIY H 80% YNSRI, 10% ANIEUEAIIAT 10% 4~ iR
W 58 A RS R A Transformer #220, R Adam L8
fERARE (MROE 5 AR o AT FRBER 5 x 107, it RN A
32, [ 4 BN T ZISURIR R R BB R, R A E R4 L
S ROR RS

3.5. HIE%

Olympia f& JUA A BEHREE (29, 51, 52, 53, 22| DA R IFIR{E S0 .
1K SO TP AT A [F] B BE S A A BE AR, B S st e R . Bk
ME, XEIITRE T 7,618 L.

Existing Datasets: Fit3D [29] J&— /M3 M U A R B A EEE
SKI AT NS . AT T 8 ASH A X R 5 > A28 A H A B 8 s
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PIZAAE . FEX 47 DRI, 17T DYERICH warmupX 25>, HAAR
KRG . BAVRE T warmupX A ZFR, HT SRR 2: ] 2 EkE )
Rt DA K s s ERIBE f1 . Fit3D Ha I 30 NI AN ZINEERZ T
5. NTHIMERE W2, RATZE5IA T — A28 EidadE [33] , H
6 FRARIA 25> B R IR BEA 2 A A8 AL T 5-11 IR X 2egh ) ffg: R
SEEAOREME . B EME . FRIOREE . S RF KBS, B, InfiniteRep
51] &G EdRsE, O3 10 R/ 100 MU0 (240, 288, BAT
FHEWE. B, AT, fAME . SESRHERS . OREME. TREE. BN, FRATA [34]
PIEPEEFEE T 8 NZIEM 5 MRGHLA T 4 NS (HpEY
R WAERL . B e WAER . FBE /NGRS . ANIELRIERS ) . MM-Fit [52] 4
10 MRS (RS, (FEME. WY EHE. . whiRMER RIS, ATENE
ML WS =S R . SRV . AR M T4¢ . JFE#k) . UCO [53]
8 10 N2 RRRIETC A TS, AP REIFEWE AL EER, RIE
B EER, AR ITC A TS, AR SCEATE, HE
R EER, 2SRRI ENG TR ER, R SCEE A EN A R, AKP
FEF G B, JERE AR ) .

Open-source: AT 7 N ANACUCERE THIEII, B BEM 10
B 45 srphongE, Bt 2,273 B, FRATI A BAARTE T BRI B TR B . 24
PRATE A A B RS — M. 5MEMEIREANR, XA
Hﬂi%ﬁ@%’ﬁ?ﬁ‘?%@?ﬁﬁgﬁ\ﬂfﬁéﬂﬁﬁiE‘J’Eé%&%, Flan, BEH= A
dﬂmgl]zi o

BAVMEH AT LR T BRES . A shia#hE e h sETE
(B, squats #%°4 squat). FEFEIPRE (FlU0 4, &, and’), {HER x4
HARAN, HARR R E AR (BN, Child’s pose) I HiEF49EHE (i
a1, push-up 484 pushup) . Frf FREA B PR ASH L L0 /NG I 2 TR
5., XTFREHZEARE (BN, arms 5 arm), ATASECHEE, HAE
MEEXTEWEREE. BE%Y B (L 220 left, rdl 4824 romanian
deadlift), FEREHIFEARE (Fl w raise, t press, x plank), $F44
B IE (B0 1-leg 45 single leg) .

A i) Olympia USTERA — D B9 BIVEFHRARE: L, Fongr>) R
FER R XTEAMIR, FRATAE ST RS £, 45 W AT 4
1) sl R BIA i) BRI SR MBI AFRe R IREL. FRATPAR
B X FUE L THMESH UM ESET K, flan, “HHFrreftask
MR CSERLT 2R DARI RGN ) )R ] E RO . X SeAR PR i
INTEANTEAE BER 5 W da, RATA 7,618 DNAERFIALAIE T 152,360
et 1] A ] 5 T

HNITER L L AL HE, S UL S MR ER G .
i MotionBERT ¥4k 3D S8 b5, AN UBIIIHE I 17 /> 4 5. 31X
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17 A B RR Human3 6M [49] #ak. BEJS, 086 A KBS R HH o
WEHE .

T BT BRI E R . X, RIRRAT
AMES IR A ik . T B8 R, R T S 3 R4
TAEREAIN “Z 4 (OBO) R4 (MAE) fENHHR. i
2 — AR R TN count,,,, 76PN X 5 YR count,
PR R A BB U L. 3Lk V7 Sk UBTR iE

AR R RN RS FLSA 2 P 4R 25 TR T b
B 2 /K B AT R R RS A0, Fel O I T R (5 e e

[EIORIRIIESS I y

MAE = % ; |count;t — count;red| (2)

W25, SR P HERR AT PR, RATRA “ERAaME R
IS, BEHZEIT BLEU [54] ff6hR, HhRAMEHZENES. A
A B logits z , FRATITHE softmax % g, = softmax(z;) , HPEA
TR U, IR TR IR w; BTN EA(S)E . &l 5 b s, HAEE
FERTHIE = = 0.05 (0F 9, 4251, B Py = {u, | 9, > 7) .

W G FoarEAR « ESSHESE, WRESREE N N, = PN G| « %
SIRIMER RSN Accuracy; = g, W5 ¢ PR, IRAMEHREL
SRR E N A A TP AR .

TAVIIE TABIAE SRR I A S T H RO TR HER . & 6 F52 T %
FREE 1) 4375 DA SO B B B MERfPE . o T PPAT R B A E R W)z sh i b K B
PRI, FATERE 6 a th2:ii] 1 ShVER I ERA 1 5 1z sh i 4 5 1 pR 450 ¢
o WU, HCERMEK RIS, BARHERTE T . KB 6 b FAiEE
Wi SR T PN RN B S DL I8 . B — A ARAE B 1 P iy e B, Gk
B+ HA B BCE W R, B, rg s HA B e . B
TEARZ AT DABLE B 20 AN BRI 7 = 0.05 B BUEE T, A
10 ) TARA 5 LSS A L A SRR B . TR AR S AR A A E AR 14
WSS BT TN, 20—k ESHEE N v, A —1ES0C
K. 7o, BAHERE 6 ¢ & d PR TERE P EE REW 1. s
RELEDT 5/ 10 KER, Sl TH LA E S SCEERA 5 3 10 IREE A
— 1y BT . FRATTRE 2 T BB E S EAS I A B A2 T H R i R
Kl 6 Hlien TR 19370 AR B BB e R PR . S T AR B AR AN [H]
FVEIAR K E TR, TRAOAER 6 a 2 T shyER e -5 sh Ve
RRKEZ B RERE R MU, BEERMER R, B
PR, B 6 b A riRYE H R R T A E AR A i A AR ELSE
RS 4 AN, BB ) THE S B K A LB iR %L, R A
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Motion Captions Vocabulary y. Multi-Class Predictions

]

dumbbell dead row arm 0

hammer bicep curl dumbbell 0 bicep .0114

overhead press dead 0 hammer .0011 )

burpee + squat reverse 0 fly 1.85E-5 =0.33=33%

warmup_19 lunge 0 10 1.17E-5
hammer 0 _shrug 8.39E-6
bicep 1 Qumplng 7.36E-6 [“overhead“ ] GT
curl 1
overhead 0 Counting Predictions ,.
press 0 {“shoulder ]pred
burpee 0 Label Confidence
N 0 =0.5=50%
squat 0 10 0.901
warmup_19 0

a) b) c)

Figure 5: a) fifl Jfl St S2ial{l 1 88 R BRI E AT 2 KB BIan, e iail,
“hammer”, K FALE 0, [H 3D HPE A, b) (LE) RRZADTIMZEIE
REERY, XIS B TRk 5y (FIE) SRS B BAR R B . c)
SOt T WS T 5822 2 iz S A A AR 2 TR L BT

FREE 7 = 0.05 , FIg AR AT 20 A~ B AL S VRS I Al
BEEHOX AT S B4k, E0—krELHmENE v, AE 1k
ETILE. WA, AHEE 6 c & d HER THIEEREE I 2. K
EAEPTE 5 KA 10 W EE AU AT E T8 LA s, RIDA 5 1 10
W h—WHI TR fEITELXRE T, B 6 c BnlRiEER IR
BROBEIN, AXRZEWAERE N X2 0] ATICRHG 2247 A [] Bsf 1) P 26 7 o
ZWWELR, HTEEATFHRKEGRST, G5 Eamss. REwig
TEFE B30, {2 OBO WERGZE T M. HERR R IRE A 1 DT D
WD, T RN BITE RN . XATEREAE L 5 B 10 YRR X
g Rk SR, BTAEARD, BRI > 10 B4 RASS R KT HE,

X BARPC T A A 5 B S A AE B S . FRATTTEEA AR AT LA Nz A
M HERRPE . ZAAE R R B SE _A iz R I ERf P 2 ok - UCO i
£ FIERMER 98.77% , MM-Fit &2 73.66% , Fit3D & 73.09% , DA
& InfiniteRep b2 69.75% o X FRIFZBAIAEA R )iz sh B 4 LR B
—E

FATEMHWEL T DA IEBRMERE . ST E EBRIR A PR, WEEIRREY
RANERZR, B0 “FHINRE Kb 5 “pzEshimmit 5258 . AL
P L ER BN (PO PT e B ONE. BN, BERURAE R EERAR I
“RIAR”, PR A AR AR AT 48 . A, Bialin g 2
R ZSTR], DO A — SR T R B A T S e R 2. FE

11
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Table 3: LiFT {5 RYdRYE FAOHAELE .

Results Detection OBO MAE
Olympia

uco 0.9877 1.0 0.0
Open Source 0.7982 0.687 1.50
MM-Fit 0.7366 0.979 0.126
Fit3D 0.7309 0.997 0.007
InfiniteRep 0.6975 0.779 0.772
RepCount 0.6078 0.593 2.167
Experiments

Fit3D (Fine-Tune) 0.89 996 0.131
RepCount (Few-Shot) 0.24 186 4.526
KIMORE (Zero-Shot) 2 0.208 — —
UI-PRMD (Zero-Shot) 0.167 647 1.892
UI-PRMD (Few-Shot (40)) 3 0.497 — —
UL-PRMD (Few-Shot (200)) 3 0.745 — —

XHL, FSES R R E AR, GIAE S PGl SR 258 T
TEAS SR, T ROR 2, BILRRAE DA 91.27% RYMERTERIN warmupX
RO, X IE TR R 1R B BRI SE Bk A T EAL, ik RERE A
B A RN .

N T BRI TRBIRZALRE Ty, FRAHE 4 A2JF AT R Ll
R, ARG, AT AR AT LA B, B IEAS Bi e ¢
XL E R EFEAR B EIATUING AT, BIEIEAL i A A R
HIRE RREAR NGB ARCBREA ], BIAE I RES0 A 5%
P, FANHE Fit3D ERERMIA, OBt S V2 RSB AT VF
Z B FAE RepCount 7R DREASES] - R 4 i f 2k
AR (6 Fty), HEMEHRAIFZHA. #ATE ULPRMD fIl KIMORE
Bl e EITAEAGE Sy, BOA X e B R ok FE AR AR, I HLAALFE
5 Olympia I GR%HE H i UL A e S S AN [ BB A BB0R . (UAE Fit3D
ERORFRATEIR, RATHE 1246 A EUIZRARRITAE 160 ASFEEAS_ B
e AL T B s I AR 89% FIR BT A4 4 99.6% OBO, H.

2KIMORE dataset has a single recorded motion for each exercise
3UI-PRMD has each exercise performed for 10 repetitions. During fine-tuning on this
data, the model learns to always predict 10.
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Exercise Detection Accuracy vs. Ground Truth Word Count
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MAE 7 0.13 o FA TR K BOT R N T B 2l & # AT 1 Frf
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A L. RepCount Bl tdi 7 AR B 8BR: IHEME . 5110
b JFABE. REE. BME. BUEGE. MENEA. FATHER 7Y, HoY
Bz — S AR AT RO HER VS AR S I ST (22] AE 18.9%
OBO fEHATEF T, FI%ixtiede (MAE) o 4.5, SBUFRR 24%
o X RepCount ¥fdeittrEttntha, HAVGHEHE, XMRRITERER
Bl . Bdia S v B ORI A S g AR U, SR LA AR,
AN ERIEAEREA TR, H HAER & BRI N A 1 2 BB 2L

MR A AR A BE S, FRATT S i 1 0 2K Sl Rl DA B B B )
5o WAAEMSERTNZRRITE DL T, ANSRARFX 2L T 5 0 2 o 2 ) v, A2y
SAFMAREEAT. FeAIEH T KIMORE, B44 5 Wi B
izl BRI I S T — 5. FATiEM T ULPRMD,
B 10 HE iz, Frfissh#iitty 7 10 RER . B Em el
WA 739y, OBO 2y 64.7% , MAE 4 1.96 . Oy 7@ PEAhREA, 3k
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Table 4: LiFT {354 ghFIE A 455

Exercise Identification Accuracy | Deviation
Baseline Single-Class 0.618 —
MotionBERT Multi-class 0.765 —
Mediapipe Multi-class 0.654 —
Repetition Counting OBO MAE
Baseline Single-Class 0.829 1.11
MotionBERT Multi-class 0.853 0.645
Mediapipe Multi-class 0.717 1.43

82.9% 4 85.3% o XZHURLZ I, RONANIE 733077k EAER i 2k I
MAGo BRI, FATTHH 0w APR ) 0 52 T B A 23 T B Sy TV E T 28 1)
OPNGHEESE YIS @

8.6.1. 3D AREBAET3T L

AT, TR A AR B LR PLRE 77, BN H Mediapipe M
RGB Wi 47 3D AREESATE. FoATTEH Mediapipe hit4s 0.10.20 [23]
. FAEHAERS N ST . fEXE, AT BARIC YA A A0
W 3D HPE, AT full’ £84, H i giuk Bl n] AFERS 348 H A
BT REFD 30 Wifr) 3 EE AL EEL SN . Mediapipe JGiEAS M E] A MotionBERT
FRAF Human3.6M &30 FPAEFE ) X4 SRR . BMEFIIOES . G, FRAT
AT B A WA e 2 R S AR AR T, A B RIZE B Z [R1 H
YESR IR, AR5 B B B 2 TB) i rh S A i . SRS IR S
5 3.§j4ﬁEF'?E*§i7EE"J MotionBERT &8 &S fili HAAHIE] . S5 R HERPE B R TE
7= 3 .,

A JEF, Mediapipe ) 3D HPE i 2 =T MotionBERT . ET I,
FAIFTT LiFT BLBIAEIN AN PEAG T, (8 B ARA5 10 B ARz sh &k, I
T HERR T BE X BAR. FEME A Mediapipe 28, FRATILE E iz 3
FITERPERRAR T 14.5% , 1 OBO SR TR T 15.9% . X5
TATHIH—2 A, Bifl TS — M imdimi s R 52
ATRERY, MMM I-E SR, FRATRHX —Fsh SE B BB MR AR i TAE,
AN T ZE e . #28h 4F 3D HPE.

BRI T EFEZ AR Szah it BRI @, BARFE SRR
P HIE, BIATREEEN —HER R — R, X AT RE 2 KR S s
Gt Bk, AT 3D AL ¥ER A K 2 Bk & () a0 mE
L BT ), XM ERERAR A AT A 3 R e R 2 A ME R . 56
=, WATIBIB M AR R R, R TRATAE 24 50 B 24 AT DAIE i A
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SN B SCRX — e FRATHED, MEERSHARY 3D HPE BIARSRATHY =
PRECEE 3D AT AT LASE IR 43 2V S AN B

e, BRANH St AR e B ik i Loz dT, AR Y
3D N (HPE) fil Mediapipe. LiFT #AURIE AR, FE
433 MB 1) RAM SAFAE G BN LR RUEAVURCE . ML, _BidH)
REE SRR E TR 25.6 GB /Y RAM 580K mfH. 272
WA E R Bl o BRI RiBE . R AR L TR dhii s BRy
SCip 3D HPE., FAZ s PPAl, DA AR DL i SR iz AL RE ) .
ik BERR iRy pE— 2D SR A AUTE AT SRS {E BB B b rE 1, R RER
SR ARl P R AR AIRCR .

4. g5k

X LA, A5 T — M R ZATSF iz s AL, RERSAER
ML EPATIs s A AT, s 1 DA k. BORBUA A
W R T—/ Nl iz sh R, (HIRNTAYEELE A SRS IE- 16 2R
AR AR E 2 18 5 Bt . AERCA APl BERO SRR Se il T iz k. dldAEZ A
NIFRRAEEE B AS PR, AT TR E C FIMUR R Y12 2 28 51
PR SRRHITERE, R TR & W Al 3 R

AT AR R, WAE-15 5 2 AT DA SO R 5 2 AT 554 3l 70
IR, M iz shaE BRI BE R B 45 A S B I Bl e R
32 RGB MU, AT IR T —Fp OO SR RFARI RS 5, 7]
PATEH e B RO R BEFAL A0S (0 P e Bl AL B i B 73
TH.
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