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Method: FinePOSE

3D Human Pose Estimation (3D HPE) is a task to estimate the 3D
bodyjomts and bones from 2D images or videos.

3DHPE is challenging because of its uncertainty (depth ambiguity)
and complexity (complex human body structure).

Most methods ignore the capability of coupling accessible texts
and naturally feasible human knowledge, missing out on valuable
implicit supervision to guide the 3D HPE task.

Previous efforts often neglect fine-grained guidance hidden in
different human body parts.

Contributions

B We propose FinePOSE, a new fine-grained part-aware prompt
learning mechanism coupled with diffusion models.

B Our FinePOSE encodes multi-granularity information and
establishes fine-grained communications between learnable part-
aware prompts and poses.

B Extensive experiments illustrate that our approach obtains
substantial improvements and achieves the state-of-the-art.

Diffusion Model-based 3D HPE

Diffusion Process
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B Fine-grained Part-aware Prompt Learning (FPP)

The FPP block encodes three kinds

pose, including action class, coarse-
like “person, head, body, arms, legs”

of information about the human
and fine-grained parts of humans
, and kinematic information

“speed”, and integrates them with pose features for serving

subsequent processes.
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B Fine-grained Prompt-pose Communication (FPC)

The FPC block injects fine-grained

part-aware prompt embedding into

noise 3D poses to establish fine-grained communications between
learnable part-aware prompts and poses for enhancing the denoising

capability.
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B Prompt-driven timestamp Styli

ization (PTS)

Method / MPJPE |

Human3.6M (DET)

Dir. Disc. Eat Greet Phone Photo Posc Pur  Sit  SitD. Smokc Wait WalkD. Walk WalkT. Avg
TCN[29] 452 467 433 456 481 S50 446 443 ST3 658 41 440 490 328 339 468
SRNet [51] 466 471 430 416 458 496 465 400 34 OL1 461 426 431 315 326 448
RIE[32] 408 445 414 427 463 556 418 419 537 608 450 415 448 308 319 443
Anatomy [6] 414 435 400 429 466 SO 417 423 539 602 454 417 460 315 327 44l
P-STMO [33] 389 427 404 411 456 497 409 399 555 594 449 422 427 294 294 428
MixSTE [52] 367 300 365 394 402 449 308 369 479 548 396 378 393 297 306 398
PoscFormerV2 [54] - - E E - E . - - - - - - - - a2
MHFormer [19] 302 43.0 40 409 449 512 406 413 535 603 437 4L1 438 208 306 430
Diffpose [10] 332 366 330 356 376 451 357 355 464 499 373 356 365 244 241 369
GLA-GCN[48] 413 443 408 418 459 541 421 415 578 629 450 428 459 204 200 444
ActionPrompt [55]  37.7 402 398 406 431 480 388 389 508 632 420 400 420 305 316 418
MotionBERT [59] 361 37.5 358 321 403 463 36 353 469 539 305 363 358 251 253 315
D3DP [34] 330 348 317 331 375 437 348 336 457 478 370 350 350 243 241 354
FinePOSE (Ours) 314 315 288 207 343 365 292 30.0 420 425 333 319 314 226 227 319
(16) (33) (29) (24 (32 (12) (56 (36) (37 (53) (37) (3 (36 (17) (14 (35)
INE. an3.6M 3
Method v MPI-INF-3DHP o X Human3.6M (GT)
PCK| AUCT MPIPE | Detector ~ MPJPE|  P-MPJPE |
TCN[29] 81 8.0 519 §4.0 TCN [29] 243 a1 378 /
Anatomy [6] 81 879 540 788 Anatomy [6] A3 GT a2
P-STMO [33] 81 979 758 322 E;ST_‘\".’ 1331 % 2; 22 :
MixSTE [52] 27 944 665 549 MaSTE[) . 2 216
S , PoscFormerV2[54] 243 GT 355
PoseFormerV2 [54] 81 97.9 788 278 MHForme: el s 05 f
e o o1s 633 =0 MHFormer [19] 331 GT 30.5
MHF'"”'“’,“ /] o - oo Diffpose [10] 243 GT 189 /
Diffpose [10] 890 759 291 GLA-GCN [48] 243 GT 210 176
GLA-GCN [48] 81 985 79.1 27.8 ActionPrompt [55] 243 GT 27 /
D3DP [34] 243 980  T79.1 28.1 MotionBERT [59] 243 GT 169
FinePOSE (Ours) 243 987 797 268 D3DP [34] 243 GT 184 /
(#02) (+0.6)  (-1.0) FinePOSE (Ours) 243 GT 16.7 12.7
(-0.2) -49)
- EgoHumans ) - -
Method /MPIPE | — : MPJPE: mean per joint position error.
Tag Lego Fenc Avg
D3DP (3] 07 90 466 354 PCK: percentage of correct keypoint.
FinePOSE (Ours) 26.7 46.2 343

(-2.3) (-0.4) -1.1)

AUC: area under curve.

Visualization

The 3D poses predicted by FinePOSE match better with ground-truth
3D poses than other methods.
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The PTS block introduces the timestamp coupled with fine-grained
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part-aware prompt embedding into the denoising process to enhance
its adaptability and refine the prediction at each noise level.
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