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AGENDA

• Task description

• 3D detection pipeline

• Synthetic data generation

• Depth estimation + surface normals

• Learning 3D detection

• Results
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3D OBJECT DETECTION FROM STEREO
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No 3D models required

Only stereo imagesLeft stereo Right stereo

𝑅𝑐𝑎𝑚2𝑜𝑏𝑗 ∈ ℝ3𝑥3

𝑡𝑐𝑎𝑚2𝑜𝑏𝑗 ∈ ℝ
3𝑥1

𝑑𝑜𝑏𝑗 ∈ ℝ
3𝑥1 ?
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CHALLENGES

• Unseen objects

• Appearance variations

• Symmetries

• Textureless objects

• Pose annotations for training data

• Synth-to-Real gap

TableTop dataset [1]

Own tabletop evaluation imagesPrimitivePose: Unseen 3D Object Detection 6



3D BOUNDING BOX DETECTION PIPELINE
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3D BOUNDING BOX DETECTION PIPELINE
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SYNTHETIC DATA GENERATION

1421.08.2024

• Blender to render synthetic stereo images

• 3D primitives

• Obtain GT 6D pose, object size, occlusion 

etc.

• Overcomes data sparsity but what about 

synth-to-real gap?
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DEPTH ESTIMATION AND SURFACE NORMALS
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• Stereo model (AANet [2]) for disparity

• „Real“ stereo-matcher on synthetic images 

delivers close-to-real disparity maps [3]

• Obtain surface normal images from disparity

• Disparity-scaled surface normal images 

preserve depth information as well
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LEARNING 3D OBJECT DETECTION
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• Objects as points (CenterNet [4]) extended for 3D detection 

or

or

Relative angles

Object dimensions

Center depthPrimitivePose: Unseen 3D Object Detection



REAL 3D OBJECT POSE ANNOTATION

• Annotate 6DoF pose of arbitrary objects from RGB images (uncalibrated)

https://github.com/vindicate-git/PrimitivePose-Annotation-Tool 17
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UNSEEN OBJECT 3D DETECTION
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RESULTS ON OUR TABLETOP DATASET

• Correct pose if rotational error 𝑒𝑟𝑜𝑡 [5] is below a certain threshold

• Compare to PoseCNN [6], very popular method trained on YCB objects

• Also report 3D IoU of 3D bounding boxes

• Quantitatively, simple disparity δ is best model input

• Disparity-scaled surface normals 𝒩δ−𝑠 are second -> depth information
PrimitivePose: Unseen 3D Object Detection
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FAILURE CASES

• Non-compact objects

• Symmetry due to self-occlusion

• Object cavities
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RESULTS ON STIOS DATASET [7]
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RESULTS ON STIOS DATASET [7]

 

• 8 different environments with YCB objects

• Different object configurations

• Provides stereo images and semantic masks but no pose annotations
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RESULTS ON STIOS DATASET [7]

 

• 8 different environments with YCB objects

• Different object configurations

• Provides stereo images and semantic masks but no pose annotations

• Problems with maximum disparity

• Acceptable results but dataset transfer is always hard
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MAIN CONTRIBUTIONS

• Stereo-based, real-time 3D object detection

• Learned from synthetic data, no pose-

    annotated images required

• Generalizes reasonably to other environments

• Toolkit for pose annotation of objects from 

    monocular, uncalibrated camera images
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THANK YOU
Andreas Kriegler, Csaba Beleznai, Markus Murschitz, Kai Göbel, 
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