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, , o , Formulation Quantitative results
Why: Relax the assumptions of unseen-object 6D pose estimation methods, by removing the need for 3D models
or video sequences showing the unseen object - Givenan object O presentin A and (), Oryon estimates T4 _, ¢, : the 6D pose of O in () with respectto A REAL275% Toyota-Light®
Method Mask
How: Leverage on pretrained Vision-Language Models . O is described by a textual prompt ‘T given by the user AR VSD MSSD MSPD ADD  mioU AR VSD MSSD MSPD ADD  mioU
O O 0O 0O Oracle 34.1 16.5 37.9 48.0 16.4 100.0 30.3 7.3 39.6 441 14.1 100.0
. . « Attraintime O € Oy,.,;, , at testtime O € , With in [ = J
: + A and () show different scenes, and are represented as RGBD images ours 244 122 273 338 128 06o | 272 57 o4 A6 39 68
Query image Reference Query image Reference (anchor) Oracle 260 155 317 308 134 1000 | 9.8 2.4 13.0  14.0 54 100.0
) W Method highlights ObjectMatch8 [OvSeg® | 149 91 188 168 78 564 | 92 26 121 130 53 755
[t l | | Ours | 224 141 279 252 132 665 | 83 22 105 121 38 68
- S || mage (" Fusion : Ei‘ﬁgl“fggfu‘r‘s:?gﬂ'gﬁlgf textual and Oracle | 465 321 509 567 349 1000 | 341 139 429 455 229  100.0
AW encoder | module 0 Oryon 0OVSeg® 26.4 18.3 29.4 31.5 17.2 26.4 29.2 11.9 36.8 38.9 18.9 75.5
\M segmentation mask for each scene A score +7.8 +9.5 +8.7 +2.6 +11.1 +10.1 | +3.1 +6.4 +21 +0.8 +11.0 -7.4
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PHop | Image Fusion - Match-based registration algorithm to Prombt influence on REAL275 Qualitative results
One/zerc_) shqt Open-vocabulary / encoder module " obtain the final object 6D pose P _
pose estimation ose estimation x t M Anchor GT ObjectMatch
methods P i [A — m Prompt Mask AR ADD  mioU | '
T open laptop | | encoder
Oracle | 38.6 21.5 100.0
l l ) No name

Ours 3.0 0.4 3.0

Ground-truth matches Feature optimization —— |oracle | 394 249 100.0
Misleading
Z 1 . Ours 254 145  56.4
I = - (MN — min dist(f;",
=Y 7 (dlst(f;x’fcy) ”P)+ 52 2Pl kEN; N Generic Oracle | 39.0 26.1 100.0
(i.)€P 1 @ Ours 30.0 19.0  63.0
Estimated 6D pose Estimated 6D pose + 2P| (I-LN - gg}\% dist(f; )) . oo Oracle | 465 349 1000
andar
. . . Mask optimization Ours | 32.2 243 66.5
@ 3D model or multiple views required for the unseen object @ Single RGBD reference view of the unseen object N P MO
Complex preprocessing procedures for evaluation Requires a textual description of the unseen object

S PEEPIER P © Req i J Example prompts

@ Detector/segmentortrained to localize the unseen object @ Joint localization and pose estimation Noname: A brown open object
Misleading; A white closed laptop
Dice mask loss £ Positive feature loss £ p Hardest-negative loss £ .

Benchmark examples Generic: A laptop

- Inference procedure | Standard: A brown open laptop

Our contributions

* Novel open-vocabulary formulation for unseen-object 6D pose estimation

Limitations and future works

"A yellow "A green
Novel architecture based on Visual-L Models to tackle this task P e Ta-q
* Novelarchitecture based on Visual-Language-Models to tackle this tas , o , , , ,
 Oryon requires camera intrinsics and depth information: a depth estimator could be used instead
« New benchmark of 4K images and 34 objects with textual annotations Il ';'m‘ , L - , , , ,
* Object textual description could be difficult to provide for some objects (e.g., industrial components)
———\U
"A black "A white and : - : : e s . .
A e et infer features and masks Filter features by mask, compute Unproject Obtain pose by point cloud - Prompt detail is limited by training data: an ad-hoc dataset could be generated by using LLMs
2D matches by nearest neighboor matches to 3D registration algorithm
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