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[1] AvatarPoser: Articulated Full-Body Pose Tracking from Sparse Motion Sensing, ECCV 2022.
[2] QuestSim: Human Motion Tracking from Sparse Sensors with Simulated Avatars, SIGGRAPH Asia 2022.
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Scalable Input Scenarios

Environment Pre-Scanned
i evice Initialization Phase

A variable number of
3DOF IMUs (Optional)

@
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Scalable Sparse Observations

7~ . Realtime Model Inference
Q on HMD Device

Driving an vatar on HMD in Real-time

6DoF of HMD and hand controllers + scalable IMUs on legs or pelvis + 3D environment from VR device + egocentric cameras of HMD

[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.

[2] HMD-Poser: On-Device Real-time Human Motion Tracking from Scalable Sparse Observations, CVPR 2024.

[3] EnvPoser: Environment-aware Realistic Human Motion Estimation from Sparse Observations with Uncertainty Modeling, CVPR 2025.
[4] EMHI: A Multimodal Egocentric Human Motion Dataset with HMD and Body-Worn IMUs, AAAI 2025.
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[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.
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[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.
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[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.
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*‘p#ﬂ"ﬁE ﬁmm St Method MPJRE MPJPE MPJVE Jitt G d Skate H-PE U-PE L-PE

- (EF3E tBLearnable Token A R ERERTI4FHIE mall e TR o e T
gzﬂ1ﬁ POSItIOn_‘ Rotatlonﬁlﬂ_ﬁﬂ %Q:I:A 1 Constant Token 6.97 9.00 31.21 3.80 12.02 0.36 1.55 3.71 18.26
2% —H=-AH Learnable Token 6.91 8.91 30.82 3.48 11.52 0.36 1.57 3.71 18.01
2]”)\E|F4 &%E_1 = Position 6.15 6.77 25.53 5.76 2.63 0.23 1.62 348 12.51
5 Rotation 6.00 7.48 26.41 3.77 2.48 0.26 1.92 3.62 14.21
Position Rotation Rotation + Position 5.90 6.71 23.97 4.42 2.60 0.22 1.71 3.51  12.30
| 1 Rotation + Position + EIF 5.86 6.60 23.57 4.10 2.46 021 1.69 352 1212

Table 6. Performance comparisons between our proposed method with different initial joint-level features. The best results are in bold, and
the second-best results are underlined.

Method MPJRE MPJPE MPIJVE Jitter Ground Skate H-PE U-PE L-PE
Ours + Basic Loss 6.09 7.50 32.53 8.98 3.66 0.35 3.11 3.93 13.76
+ Hand 5.87 6.90 29.07 6.88 3.73 0.33 1.58 3.51 1285
+ Hand + Motion 5.81 6.74 24.25 4.22 3.22 0.22 1.60 3.56 12.32
+ Hand + Motion + Physical 5.86 6.60 23.57 4.10 2.46 0.21 1.69 3.52  12.12

Table 7. Performance comparisons between our proposed method with different loss functions. * denotes our retrained AvatarPoser using
Position + Rotation Position + Rotation + EIF their public source code. The best results are in bold, and the second-best results are underlined.

Figure 5. Ablation study for our method with four different gen-

erated features for the second stage, in which the errors are color-

coded in red. Method MPJRE MPJPE MPIJVE Jitter Ground Skate H-PE U-PE L-PE
AvatarPoser 6.39 8.05 30.85 - - - - - -
= NSt . AvatarPoser-L* 5.95 7.80 30.82 6.89 3.83 032 429 419 14.12
;ﬂ*@%&l Emﬂ ) _ — e AvatarPoser-L* + Our Loss |  6.02 7.14 2392 341 2.51 021 182 354 1343
* ITHA\Motion/Physical LossfgieH EZ Ours + Our Loss 5.86 6.60 2357 410 246 021 1.69 352 1212
o /=\1'H_Jlfj_;£7]u )\?\2{ [] E’_\] Lo Ssmﬁgjﬁéﬂ;\&% Table 8. Architecture comparisons with AvatarPoser [10]. * denotes our retrained AvatarPoser using their public source code. AvatarPoser-

L denotes a larger version of AvatarPoser.

[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.



3. AvatarlLM
3.5 XJELECIE

Error Dataset | Method MPJRE MPIJIPE MPJVE
Ours Low i AyatarPoser Final IK 1780 1882 56.83
CoolMoves 9.20 18.77 139.17

CMU LoBSTr 12.51 12.96 49.94

VAE-HMD 6.53 13.04 51.69

AvatarPoser 5.93 8.37 35.76

Ours 5.34 7.75 26.54

Final IK 15.93 17.58 60.64

CoolMoves 7.93 13.30 134.77

LoBSTr 10.79 11.00 60.74

BMLub [ o aMD 534 969 51.80

AvatarPoser 4,92 7.04 43.70

Ours 4.71 6.49 36.96

Final IK 18.64 18.43 62.39

CoolMoves 0.47 17.90 140.61

LoBSTr 13.17 11.94 48.26

HDMOS 1 VAEHMD 645 1021 4007

AvatarPoser 6.39 8.05 30.85

Ours 5.86 6.60 23.57

Table 2. Evaluation results under Protocol 2.

Protocol Method MPJRE MPJPE MPJVE Jitter Ground Skate H-PE U-PE L-PE
1: E I:I./;S OTAT:T;% . | AvatarPoser™ 3.07 4.15 28.39 16.15 3.80 0.23 2.45 2.00 7.91
 MPJPE B%{EE 20~30% Ours 2.90 3.35 20.79 8.39 3.30 0.13 1.24 1.72 6.20
 MPJVE . Jitter @%’Z N B% 3 AvatarPoser* 4.56 6.44 34.45 11.15 2.95 0.32 3.70 293 12.59
« Ground Penetration/Skatin g% ' E E ;)EE ,/|\ Ours 4.30 4.93 26.17 7.19 2.17 0.21 145 2.27 9.59

Table 4. More metrics comparisons with AvatarPoser [ | 6] under Protocol 1 and Protocol 3. * denotes our retrained AvatarPoser using their
public source code.

[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.
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Method MPJRE MPJPE MPJVE Jitter Ground Skate H-PE U-PE L-PE
AvatarPoser™ 7.28 11.22 31.67 12.87 2.20 0.30 6.60 5.79 20.73
Ours 6.98 9.52 25.78 10.04 0.20 0.21 5.31 5.16 17.15

Table 5. Evaluation results on the real-captured data. * denotes our retrained AvatarPoser using their public source code.

AvatarPoser

= : ! e

[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.
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Figure 7. Failure cases on AMASS and real-captured data.

[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.
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¥ RESCRESIELIREFSEEE (EMHI)

EnvPoser

CVPR’25

6DoF of HMD and hand controllers

Scalable Input Scenarios

(a) HMD  (b) HMD+2IMUs (c) HMD+3IMUs

!
HMD (three 6DOFs)
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Realtime Model Inference
on HMD Device

A variable number of
3DOF IMUs (Optional)
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Scalable Sparse Observations

Driving an ﬁ;vatar onD in Rcal-t.ic

+ scalable IMUs on legs or pelvis

[1] Realistic Full-Body Tracking from Sparse Observations via Joint-Level Modeling, ICCV 2023.

[2] HMD-Poser: On-Device Real-time Human Motion Tracking from Scalable Sparse Observations, CVPR 2024.

Environment Pre-Scanned
in VR Device Initialization Phase

+ 3D environment from VR device

[3] EnvPoser: Environment-aware Realistic Human Motion Estimation from Sparse Observations with Uncertainty Modeling, CVPR 2025.
[4] EMHI: A Multimodal Egocentric Human Motion Dataset with HMD and Body-Worn IMUs, AAAI 2025.

EMHI (MEPoser)
AAAI'25

+ egocentric cameras of HMD
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