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ViSP + Python: Why?

Mature and modular C++ library

• Control laws, VS primitives

• Tracking algorithms

• Interface with sensors robots

Popular and flexible language

• Easy to learn

• Fast prototyping

• Access to other libraries
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Objectives

Accelerate research

• Spend less time on code
• More time for exploration
• Experiments

• Access to other resources
• Deep learning
• Plotting tools
• Other research projects

Increase ViSP usage

• Promote Rainbow’s research

• More users
• Feedback
• Bug reports
• Potential contributions
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Python bindings

Bindings: glue between C++ and Python

By hand? Okay for small libraries, not larger ones

• Boilerplate: tedious
• Constant evolution

• Changes to C++ API
• Interaction with Python users may change

• Solution: automatic bindings generation
• Common: OpenCV, Panda3D
• But still, library-specific
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Python bindings : Requirements

1. Unobtrusive
• Low impact on C++ sources
• Minimize effort from developers

2. Best effort
• Generate trivial API without any user input
• Rely on config for other cases
• Warn about potential issues

3. Configurable
• Tweak generation behavior
• Custom C++/Python code

4. Seamless Python API
• Documentation, autocompletion
• Python type support
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Generator

Heavy lifting done by 3rd party!

https://github.com/ned14/pcpp

https://cxxheaderparser.readthedocs.io/en/latest/

https://github.com/doxygen/doxygen

https://pybind11.readthedocs.io/en/stable/

https://github.com/ned14/pcpp
https://cxxheaderparser.readthedocs.io/en/latest/
https://github.com/doxygen/doxygen
https://pybind11.readthedocs.io/en/stable/
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Generation results

Statistics:
• 250+ classes
• 100+ enumerations
• 6k+ symbol definitions

Most of the API is generated

Remaining symbols reported to the developer

Some bindings are still handwritten
• Interface with NumPy
• Non trivial functions (heavy pointer use)
• Performance-critical methods
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Usage

NumPy/buffer representation: bridge to other APIs
• Matplotlib
• Pytorch
• Scikit…
• Realsense wrapper
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User friendliness

https://github.com/sizmailov/pybind11-stubgen

https://www.sphinx-doc.org/en/master/

Documentation: Sphinx
• Available online
• Autogenerated API reference
• Transition from C++ to Python
• Interface with NumPy and others
• Some examples, more coming

• IBVS
• PBVS
• Model-Based Tracker

Autocompletion: Pybind11-stubgen

https://github.com/sizmailov/pybind11-stubgen
https://www.sphinx-doc.org/en/master/
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Proof of concept

Centering task
• Look-at a car
• 2 DoFs: Pan-tilt camera
• Consider single feature: 2D point

• Desired: image center
• Current: center of car in image

How to get center of object?
• Compute bounding box with YoloV8
• Pretrained network
• Easy to use in Python

Servoing: ViSP modules vs and visual_features
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Proof of concept: simulation

Define input scene: ImageSimulator from ViSP
Planar scene: quick prototyping
Could be camera + robot combination
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Proof of concept: task definition



13

R
a
in
b
o
w

Proof of concept: servoing loop
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Proof of concept: results

ViSP + machine learning in Python

Leverages python libs
• Numpy
• Pytorch
• Pillow

Simple code: <200 lines
• Control loop: ~50 lines
• Plotting: ~50lines
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Next steps

Most of ViSP API available!

Scripts can use ViSP, but no inheritance
Interesting for
• Visual features
• From previous presentation

• New tracking features
• New rendering/postprocessing pipeline

More examples, more tutorials

Feedback is more than welcome!



Thank you!


