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Why RPE?

SHARED WORKSPACE 
ROBOTS + HUMANS

1

3D POSE OF HUMANS AND ROBOTS

• Analysis of interactions

• Anomaly detection

• Trajectory prediction

SURVEILLANCE SYSTEM WITH EXTERNAL CAMERAS
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Our setting

NO ACCESS TO ENCODER DATA
DISABLED OR REVOKED BY THIRD PARTIES

COMPUTER GRAPHICS & SIMULATORS
TRAINING DATA GENERATION

ROBOTICS
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SYNTHETIC TO REAL
TRAINING ON SYNTH AND TEST ON REAL

RGB-D OR DEPTH ONLY CAMERA DEVICES
PRECISE 3D SCENE INFORMATION
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Our approach – Data Acquisition
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Data Acquisition

Depth 
device

Collaborative 
robot
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SimBa Dataset
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Rethink Baxter
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SimBa Dataset
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SYNTHETIC REAL

+ Gazebo

• Over 350k RGB-D images
• Pick-n-place locations
• 16 robot joints
• Camera positions

+ Microsoft Kinect One

• Over 20k RGB-D images
• Camera positions
• 16 robot joints
• 20 pick-n-place sequences
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Our approach – Data Pre-processing
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Depth Image XYZ Image
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Our approach - SPDH
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Data Acquisition Data Pre-processing Model and SPDH

Depth 
device

Collaborative 
robot

Depth Image XYZ Image

Calib. parameters 

Pose Estimation
Model

SPDHCNN

uv
uz
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Drawn inspiration from Human Pose Estimation domain

HEATMAPS INTERPRETABILITY

Interpretability

2D Pose Estimation
CNN Model
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SEMI-PERSPECTIVE DECOUPLED HEATMAPS

Find alternative representation for 3D pose of articulated objects

Idea

UV SPACE UZ SPACE
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SPDH Computation

UV SPACE UZ SPACE

near joints = bigger σ
far joints = smaller σ

subspace of Z

subspace discretization (1 pixel = ΔZ)
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Fixed sigma
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SPDH Visualization
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Optical Center

intrinsic parameters
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Our approach – 3D Joints
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Data Acquisition Data Pre-processing Model and SPDH 3D Joints
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From SPDH to 3D pose

3D Joints Computation

UV SPACE UZ SPACE

uv coordinates of the gaussian peak
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z coordinate of the gaussian peak
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Quantitative Results
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Qualitative Results
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Ball pick-n-place real sequence
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Qualitative Results
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Cup pick-n-place real sequence
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Conclusion
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CONTRIBUTIONS

• Depth maps to reduce synth-to-real domain gap

• Semi-Perspective Decoupled Heatmaps (SPDH)

• SimBa dataset

Scan for project website:

https://aimagelab.ing.unimore.it/go/simba
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THANK YOU!
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