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KEY CONTRIBUTIONS
❖ A novel image-based HMR model named D2A-HMR that

adeptly models the underlying distributions and inte-
grates pseudo-depth priors for efficient and accurate mesh
recovery.

❖ By leveraging a residual log-likehood approach, we re-
fine the model by learning the disparity between the un-
derlying predicted and ground truth distribution.

❖ Validation of the enhanced performance through the inte-
gration of pseudo-depth and distribution-aware modules
in HMR, shows robustness in complex pose scenarios.

METHODOLOGY
An end-to-end transformer architecture meticulously designed to minimize the disparity between distributions and incorpo-
rate scene-depth leveraging prior depth information.

LOSS FUNCTIONS
Distribution regularizer [1]:

LRLE = − logQ(µ̄g)− logGϕ(µ̄g)− log c+ log σ (1)

Overall objective function:

L = λdLRLE + λvLv + λ3DL3D + λ2DL2D + λsLsilh (2)

QUALITATIVE RESULTS ABLATION STUDY
❖ Pseudo-depth and distribution modeling evaluated on

3DPW dataset.

Depth Distribution mPJPE ↓ PA-mPJPE ↓
✓ 92.7 61.8

✓ 90.0 56.9
✓ ✓ 80.5 48.4

❖ Silhouette decoder and masked modeling evaluated on
3DPW dataset.

Silhouette Masked Modeling mPJPE ↓ PA-mPJPE ↓
✓ 89.5 62.2

✓ 84.7 51.4
✓ ✓ 80.5 48.4

QUANTITATIVE RESULTS
❖ Comparison on 3DPW and Human3.6M datasets.

Method Human3.6M 3DPW

mPJPE PA-mPJPE mPJPE PA-mPJPE

HMMR - 58.1 116.5 72.6
TCMR 62.3 41.1 95.0 55.8
VIBE 65.6 41.4 93.5 56.5

HMR 88.0 56.8 130.0 81.3
SPIN 62.5 41.1 96.9 59.2
PyMAF 57.7 40.5 92.8 58.9
ROMP - - 105.6 53.5
HMR-EFT 63.2 43.8 85.1 52.2
PARE 76.8 50.6 82.0 50.9

ProHMR - 41.2 95.1 59.5
Pose2Mesh 64.9 47.0 89.2 58.9
METRO 54.0 36.7 77.1 47.9

Ours 53.8 36.2 80.5 48.4

❖ Comparison on the MLBPitchDB dataset [2].

Method Acc. ↑ mPJPE ↓
HMR 65.9 61.3
SPIN 84.7 32.1
ProHMR 76.1 48.2
ROMP 77.4 48.9
METRO 81.5 37.8
PARE 84.0 33.7

Ours 87.9 30.6
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