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A Comparative Study of Maya HumanlK-Based AI Motion
Retargeting and Keyframe Animation: Stage-Level Production
Efficiency and Output Motion Quality
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Abstract

3D character animation has long relied on manual keyframing, but advances in deep learning-based pose
estimation have made low-cost pipelines combining Al markerless motion capture with retargeting practically
viable. This study empirically compares an Al motion retargeting pipeline based on Maya HumanlK with
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A Comparative Study of Maya HumanIK-Based AI Motion Retargeting and Keyframe Animation

conventional keyframe animation under identical conditions. Production time was decomposed by process
stage, and output quality was analyzed by combining quantitative indicators of joint motion continuity and
root motion stability with rubric-based expert evaluation. The results show that time gains concentrate in
the early stages and are offset during post-processing, while the quality advantage reverses by motion type,
with root motion stability emerging as a condition-independent weakness. This study contributes by
decomposing efficiency to the process-stage level and by locating the boundary of quality advantage in the
precision required of end-effector joints, though its findings remain dependent on a specific pose estimation
tool and limited in sample and task scope. Al retargeting thus relocates creative labor toward
post-production review rather than replacing it, making adoption a question of assignment.

Keyword : Al Motion Retargeting, Maya Humanlk, Keyframe Animation, Markerless Motion Capture,
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A Comparative Study of Maya HumanIK-Based AI Motion Retargeting and Keyframe Animation
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oto, 7t 28 79 o449 ofumo|d &=, HIALIZA Cl2E, 2|= ofL|H0|F 10210 THAUH
o 3l =AS LSt MA| =ME S2tIE ZUHM SEFOZ FHsiFon, HIR; 7t A
E2lEE ICC2K) = 914(95% CI [.862, .951]), =<2 W& L2HE2 Cronbach's a = 892%ALt [21].
AQRZ 1287 Tt HZ HAlo MR ME 7ttt s/ d=o=E ?“EIEH, PEEE S
HHrz Fyo § ot g AEoirt.
3.2 |tEq
3.2.1 AlZtaEd 2MZEn

& SYd gAY My 3 AR Al J[ESAs [E 1ot £t Z dol g2 FOXL 12
Yo| gts ZFX| B0 Lot 7[&SAHOICHN = 12).

[ 1) HHBE AQAZE TISEAESE 2, N-12)

[Table 1] Descriptive statistics for the overall process time

SHed 24 g M) | BEHX SD) | CV(%) | A7 *[cHgt
A (O|58%h | Al BIEFIE | 1840 3.33 18.1 132 246
7| =22 4730 7.11 15.0 36.5 612
B (98&%h | Al 2EFE | 3470 6.01 173 26.1 458
7| =22 98.30 13.49 13.7 78.4 124.3
C (H7I8%h | AL 2EFE | 67.20 10.24 15.2 513 84.7
7|=y 193.51 2548 13.2 152.8 241.6

-

r-|m

JERTEES:

= A 20 FE A —’Fiﬂf(F(l,ll) = 712,55, p < .001, n2, = .985), &%
SO FRINFQR,22) = 563.65, p < .001, = 981), & Q2019 H2EE(F(2,22) = 680.19, p <
001, nZ, = .984)0| 25F FOISIRALE %%i%“ Aro HIOIA Al ZAHQ 20 AZt2 M Rd 2F
[oXe)
Q0

oM 71=eyY RALLE FOISHA BJACHE 2]). EtA7|= Cohen's dz2 EISHRALCH [20].

[E 2] MZH &l 7F 49 A[ZH Xjo| HHY
2]

[Table 2] Comparison of process time between production methods
SHed t(11) p Cohen's dz | Wilcoxon p | HZE M(SD) | HZAE HY
A (O|33%) 2350 | <.001 -6.78 < .001 61.81% (1.93) 59.5-66.8%
B (953%) 2484 | <.001 717 <001 64.38% (1.84) 62.0-67.9%
C (A718%h 2728 | <.001 -7.87 <001 64.99% (1.53) 62.6-67.2%
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[Table 3] Time decomposition by process stage
SHed A T1 T2 T3 T4 A (m)

INCESEE)) Al E2|ERIY 1.5 32 8.5 52 184
R E= 16.5 14.2 114 52 473

B (955% Al 2|ERIY 25 5.1 16.3 10.8 347
7|=3 35.1 28.6 23.1 115 98.3

C (H7|S%h Al 2|ERIY 32 8.4 34.1 215 672
R E= 723 542 435 235 193.5

£ ECt T1 SHAo] BUEL 90.9-95.6%2, Al XA =H
X =
=

of o5t 2 Ao E2HS CHMSHHA A2 AXfel X|Cf |HO| /ULt
T2 S FA| 77.5-84.5%2 =2 BHES H0, HumanlK 7H2EH2I0|= 7|8t 2[EIAE Q| X5+
O] 21 AZE0|d CHH| R2IE FXISIACE B 13 CHAAM HAES 21.6294%2 524t
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=0| 37 THhol| ZS5tA BZSk= 0| ot 2t MEY(TI-T2)0 BE W, E3Y(13-TH M=
HX BY, #& 73, A2 22Y 89 78 A0 7|=2 Y Al Z2|Hof Fshe AlttE 2
e onsiLt o] FXRE Al AA L{EO| CHA RAMH|ME F E_IEL AT IHO|Z2tRlof M T3
7t XX|5H= HI%_ OIEE” 46.2%, S

47.
%75.F %’SEOH H|E1I3P04 "75} f 5

Hotels X™s %783_* Zifo|ny, AFEH10]
C

Y RIL-AY AT B2 KRS J|gSAc (B 492 2L Koo Fad AP0
2R K&t g 7PdE SFOHA ZOt0(Shapiro-Wilk, p < .05), HSEE ¢ AZI &N

o o oL
Wilcoxon F=2=¢ AGS0 E7[SHACK(E 5). & A8C| 2= 2ZE XBOAM ZX[SHRACH

|&||- I:é)l-)i! ol EII- EXFE %g Xl:E(N _ 12)

[Table 4] Quality indicators by production method and motion complexity

XY L4 X3 M(SD) £ &2o[Y M(SD) AQR M(SD)
A (Ol&33%h) | Al 2[EHE 12.40 (1.18) 1.20 (0.30) 4.60 (0.19)
R = 18.20 (1.01) 0.40 (0.11) 4.16 (0.26)
B (4332 | Al 2[EFIE 24.50 (1.65) 3.50 (0.50) 4.40 (0.18)
R = 29.10 (1.53) 0.90 (0.21) 3.88 (0.22)
C (Y718%hH | Al 2[EIE 4279 (2.40) 8.60 (1.16) 3.92 (0.21)
R = 35.60 (1.96) 1.49 (0.32) 436 (0.25)

% M2 T9] ams, & Z210[d 8 OAF T9] om, AQR 58 HE.

[E 5] HIZ &4 2t F2 Xo0] 43

[Table 5] Comparison of quality indicators between production methods

S 3 t(11) P Cohen's dz Wilcoxon p | M =H
SE] A -20.99 < .001 -6.06 < 001 Al
B -29.09 < .001 -8.40 < 001 Al
C 33.76 < .001 9.75 < 001 7|=
Z&etold A 8.12 < .001 235 < .001 7=y
B 20.42 < .001 5.89 < .001 7|=
C 28.20 < .001 8.14 < .001 7|=
AQR A 9.78 < .001 2.82 < 001 Al
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