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Outline

o qu? goal image

e What’s inside?
* What next?
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@) Why? N

* Motivations

* Cooperation with companies LINNYERSY TET

ZIELONOGORSK]
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e Support the local University
* Find a new direction
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* OOS (on-orbit servicing)

* FF (formation flying)

RDL (rendez vous, descent, landing)

ADR (active debris removal)

Space application
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* PVN (planetary vehicle navigation)
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Space applications

* RDL (rendez vous, descent, landing)
* OOS (on-orbit servicing)

* ADR (active debris removal)

* FF (formation flying)

* PVN (planetary vehicle navigation)
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Reward

e Every autonomously moving object

* Hazardous environment guide

“Regular” applications

 Vacuum cleaner €& car

Non-Visual sensory only

Depth + Non-Visual sensory
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What’s inside?

* Visual navigation algorithms

* Learning environments/scene databases

e Hardware

e Cameras

e Calculation units
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@) Visual navigation algorithms N

* Presentation of the latest and the most effective algorithms:
* Exploration algorithms
* Obstacle detection algorithms
* Comparison of performance

* Based on the articles published in 2020 — 2022 I% ,
* Mostly algorithms, which are supported with a glthub rep05|tory
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@) Visual navigation algorithms N

* Presentation of the latest and the most effective algorithms:
 Exploration algorithms
* Obstacle detection algorithms
* Comparison of performance

* Based on the articles published in 2020 — 2022 I% :
* Mostly algorithms, which are supported with a glthub rep05|tory
o Problem with the comparison
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@) Learning environments

* The latest or the most widespread environments
 Section including quality and application

* Virtual and real images

* Indoor and outdoor

e Simple and realistic texture

* The biggest section
e Useful for developers

* Performance comparison
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®) Hardware m

* Description of visual hardware and supporting sensors
* Short overview of single-board computers

e Overview of stereo camera sets with parameters
* Description of software and compatibility
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®) Benefits

* Companies

* Free knowledge
* Lower investment risks
* Cost reduction
* University
* New students
* Region
* Innovation indicator
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@) New direction m

* Building vision system

Motion Capture

° C
Rover & e -

* Manipulator

Robotic Arm

* Creating a scene database
for space applications

* New way of algorithms T
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Conclusions

* Free, organized knowledge s PR
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SpaceRegion W

Thank you

Contact: mrapala@cbk.waw.pl

EUROPAISCHE UNION K UNIA EUROPEJSKA BB-PL
Europaischer Fonds fur * * Europejski Fundusz INTERREG VA
regionale Entwicklung Fagn Rozwoju Regionalnego 2014-2020

"Barrieren reduzieren - gemeinsame Starken nutzen" /,Redukowac bariery — wspoélnie wykorzystywac silne strony”




1.

N

Bibliography

L. Mezghani et al., ,Memory-Augmented Reinforcement Learning for Image-Goal Navigation”, ArXiv, vol. abs/2101.05181, 2021.

https://pl.linkedin.com/school/u-z/

Advanced Concepts Team of the European Space Agency, Pose Estimation Challenge - One camera, one image, one pose. https://kelvins.esa.int/satellite-pose-
estimation-challenge/, Accessed: 14.03.2022, 2019.

F. Xia et al., ,Gibson Env: Real-World Perception for Embodied Agents”, in 2018 IEEE/CVF Conference on Computer Vision and Pattern Recognition, 2018, pp. 9068—
9079. DOI: 10.1109/CVPR. 2018.00945.

S. Brahmbhatt and J. Hays, ,DeepNav: Learning to Navigate Large Cities”, in 2017 IEEE Conference on Computer Vision and Pattern Recognition (CVPR), Los
Alamitos, CA, USA: IEEE Computer Society, Jul. 2017, pp. 3087-3096. DOI: 10.1109/CVPR. 2017.329. [Online]. Available:
https://doi.ieeecomputersociety.org/10.1109/CVPR.2017.329.

regionale Entwicklung Pk Rozwoju Regionalnego 2014-2020

EUROPAISCHE UNION [IEEE UNIA EUROPEJSKA " BB-PL
Européaischer Fonds fUr s * Europejski Fundusz INTERREGVA

16
"Barrieren reduzieren - gemeinsame Starken nutzen" /,Redukowac bariery — wspoélnie wykorzystywac silne strony”


https://kelvins.esa.int/satellite-pose-estimation-challenge/
https://doi.ieeecomputersociety/

