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From Smart Robotic Swarms to Autonomous Drone Hunters with
Onboard AI

Martin Saska*

I. EXTENDED ABSTRACT

The aim of the talk is to show new perspectives of smart
autonomous flying robots with onboard artificial intelligence.
Recent progress in drone technology and swarm intelligence
opens new opportunities for deployment of micro aerial
vehicles in our everyday lives. As examples, cooperating
groups of drones scanning hidden parts of historical buildings
interiors and the eagle. One flying robot hunting for unau-
thorized drones will be presented. Help us to dream up new
breathtaking drone applications and we will turn your visions
into reality. The invited talk was given at the Future Port
Prague, 18/31/8.

https://www.futureportprague.com/
festival/

II. RELATED WORK

For more information on the research of formation driving
approaches see [1], [2], [3], [4], [5]. [6], [7], [8], [9],
while swarm algorithms are described in [10], [11], [12],
[13], [14], [15], [16]. Relative localization among multiple
drones is proposed in [17], [18], [19], [20]. UAV control
design is described in [21], [22], [23], [24]. Algorithms for
visual navigation of robots can be found in [25], [26], [27].
Travelling salesman problem and orienteering problem are
solved for MAVs in [28], [29], [30]. Details concerning
the project of documentation of historical buildings can be
found in [31], [32]. An overview related to the MBZIRC
competition is presented in [33], [34], [35], [36].

REFERENCES

[1] M. Saska, V. Vonasek, T. Krajnik, and L. Preucil, “Coordination and
navigation of heterogeneous UAVs-UGVs teams localized by a hawk-
eye approach,” International Journal of Robotics Research, vol. 33,
no. 10, pp. 1393-1412, 2014.

[2] M. Saska, V. Spurny, and V. Vonasek, “Predictive control and sta-
bilization of nonholonomic formations with integrated spline-path
planning,” Robotics and Autonomous Systems, vol. 75, no. Part B,
pp. 379-397, 2016.

[3] M. Saska, T. Krajnik, V. Vonasek, Z. Kasl, V. Spurny, and L. Preucil,
“Fault-Tolerant Formation Driving Mechanism Designed for Hetero-
geneous MAVs-UGVs Groups,” Journal of Intelligent and Robotic
Systems, vol. 73, no. 1-4, pp. 603-622, 2014.

[4] M. Saska, Z. Kasl, and L. Preucil, “Motion Planning and Control of
Formations of Micro Aerial Vehicles,” in Proceedings of The 19th
World Congress of the International Federation of Automatic Control
(IFAC). TFAC, 2014.

[5] M. Saska, T. Baca, and D. Hert, “Formations of unmanned micro
aerial vehicles led by migrating virtual leader,” in /4th International
Conference on Control, Automation, Robotics and Vision (ICARCV),

2016.
The author is with the Department of Cybernetics, Faculty
of Electrical Engineering, Czech Technical University in Prague.

martin.saska@fel.cvut.cz

[6] M. Saska, V. Vonasek, T. Krajnik, and L. Preucil, “Coordination

and Navigation of Heterogeneous UAVs-UGVs Teams Localized by a

Hawk-Eye Approach,” in Proceedings of 2012 IEEE/RSJ International

Conference on Intelligent Robots and Systems (IROS), 2012.

V. Spurny, T. Baca, and M. Saska, “Complex manoeuvres of heteroge-

neous mav-ugv formations using a model predictive control,” in 2016

21st International Conference on Methods and Models in Automation

and Robotics (MMAR), 2016.

[8] M. Saska, J. Mejia, D. Stipanovic, V. Vonasek, K. Schilling, and
L. Preucil, “Control and Navigation in Manoeuvres of Formations of
Unmanned Mobile Vehicles,” European Journal of Control, vol. 19,
no. 2, pp. 157-171, March 2013.

[91 M. Saska, V. Vonasek, and L. Preucil, “Trajectory Planning and
Control for Airport Snow Sweeping by Autonomous Formations of
Ploughs,” Journal of Intelligent and Robotic Systems, vol. 72, no. 2,
pp. 239-261, 2013.

[10] D. Brandtner and M. Saska, “Coherent swarming of unmanned mi-
cro aerial vehicles with minimum computational and communication
requirements,” in ECMR, 2017.

[11] M. Saska, V. Vonasek, J. Chudoba, J. Thomas, G. Loianno, and V. Ku-
mar, “Swarm distribution and deployment for cooperative surveillance
by micro-aerial vehicles,” Journal of Intelligent & Robotic Systems.
First online., 2016.

[12] M. Saska, “MAV-swarms: unmanned aerial vehicles stabilized along a
given path using onboard relative localization,” in Proceedings of 2015
International Conference on Unmanned Aircraft Systems (ICUAS),
2015.

[13] M. Saska, J. Vakula, and L. Preucil, “Swarms of Micro Aerial Vehicles
Stabilized Under a Visual Relative Localization,” in Proceedings of
2014 IEEE International Conference on Robotics and Automation
(ICRA). 1IEEE, 2014.

[14] M. Saska, J. Chudoba, L. Preucil, J. Thomas, G. Loianno, A. Tresnak,
V. Vonasek, and V. Kumar, “Autonomous Deployment of Swarms of
Micro-Aerial Vehicles in Cooperative Surveillance,” in Proceedings
of 2014 International Conference on Unmanned Aircraft Systems
(ICUAS), 2014.

[15] M. Saska, J. Langr, and L. Preucil, “Plume Tracking by a Self-
stabilized Group of Micro Aerial Vehicles,” in Modelling and Sim-
ulation for Autonomous Systems, 2014.

[16] M. Saska, J. Chudoba, L. Preucil, J. Thomas, G. Loianno, A. Tresnak,
V. Vonasek, and V. Kumar, “Autonomous Deployment of Swarms of
Micro-Aerial Vehicles in Cooperative Surveillance,” in International
Conference on Unmanned Aircraft Systems (ICUAS), 2014.

[17] V. Walter, M. Saska, N. Staub, and A. Franchi, “Mutual localization
of uavs based on blinking ultraviolet markers and 3d time-position
hough transform,” in /JEEE CASE, 2018.

[18] V. Walter, M. Saska, and A. Franchi, “Fast mutual relative localization
of uavs using ultraviolet led markers,” in 2018 International Confer-
ence of Unmanned Aircraft System (ICUAS 2018), 2018.

[19] T. Krajnik, M. Nitsche, J. Faigl, P. Vanek, M. Saska, L. Preucil,
T. Duckett, and M. Mejail, “A practical multirobot localization sys-
tem,” Journal of Intelligent & Robotic Systems, vol. 76, no. 3-4, pp.
539-562, 2014.

[20] J. Faigl, T. Krajnik, J. Chudoba, L. Preucil, and M. Saska, “Low-Cost
Embedded System for Relative Localization in Robotic Swarms,” in
Proceedings of 2013 IEEE International Conference on Robotics and
Automation (ICRA), 2013.

[21] T. Baca, D. Hert, G. Loianno, M. Saska, and V. Kumar, “Model
predictive trajectory tracking and collision avoidance for reliable
outdoor deployment of unmanned aerial vehicles,” in 2018 IEEE/RSJ
International Conference on Intelligent Robots and Systems (IROS),
2018.

[22] T. Baca, G. Loianno, and M. Saska, “Embedded model predictive

[7

—


https://www.futureportprague.com/festival/
https://www.futureportprague.com/festival/

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

(31]

[32]

[33]

[34]

[35]

[36]

control of unmanned micro aerial vehicles,” in 2016 21st International
Conference on Methods and Models in Automation and Robotics
(MMAR), 2016.

M. Saska, T. Baca, J. Thomas, J. Chudoba, L. Preucil, T. Krajnik,
J. Faigl, G. Loianno, and V. Kumar, “System for deployment of groups
of unmanned micro aerial vehicles in GPS-denied environments using
onboard visual relative localization,” Autonomous Robots., vol. 41,
no. 4, pp. 919-944, 2017.

M. Saska, T. Krajnik, J. Faigl, V. Vonasek, and L. Preucil, “Low Cost
MAV Platform AR-Drone in Experimental Verifications of Methods
for Vision Based Autonomous Navigation,” in Proceedings of 2012
IEEE/RSJ International Conference on Intelligent Robots and Systems
(IROS), 2012.

J. Chudoba, M. Kulich, M. Saska, T. Baca, and L. Preucil, “Ex-
ploration and mapping technique suited for visual-features based
localization of mavs,” Journal of Intelligent & Robotic Systems. First
online., pp. 1-19, 2016.

J. Chudoba, M. Saska, T. Baca, and L. Preucil, “Localization and
stabilization of micro aerial vehicles based on visual features tracking,”
in Proceedings of 2014 2014 International Conference on Unmanned
Aircraft Systems (ICUAS), 2014.

M. Saska, T. Krajnik, J. Faigl, V. Vonasek, and L. Preucil, “Low Cost
MAV Platform AR-Drone in Experimental Verifications of Methods
for Vision Based Autonomous Navigation,” in JEEE/RSJ International
Conference on Intelligent Robots and Systems (IROS), 2012.

R. Pénicka, J. Faigl, P. Vana, and M. Saska, “Dubins orienteering
problem,” IEEE Robotics and Automation Letters, vol. 2, no. 2, pp.
1210-1217, 2017.

R. Pénicka, M. Saska, C. Reymann, and S. Lacroix, “Reactive dubins
traveling salesman problem for replanning of information gathering
by uavs,” in European Conference of Mobile Robotics (ECMR), 2017.
[Online]. Available: http://mrs.felk.cvut.cz/ecmr17rdtsp

R. Pénicka, J. Faigl, P. Vania, and M. Saska, “Dubins orienteering
problem with neighborhoods,” in 2017 International Conference on
Unmanned Aircraft Systems (ICUAS), 2017.

M. Saska, V. Kratky, V. Spurny, and T. Baca, “Documentation of dark
areas of large historical buildings by a formation of unmanned aerial
vehicles using model predictive control,” in IEEE ETFA, 2017.

M. Saska, “Large sensors with adaptive shape realised by self-
stabilised compact groups of micro aerial vehicles,” in ISRR, 2017.
V. Spurny, T. Baca, M. Saska, R. Penicka, T. Krajnik, J. Thomas,
D. Thakur, G. Loianno, and V. Kumar, “Cooperative Autonomous
Search, Grasping and Delivering in a Treasure Hunt Scenario by a
Team of UAVs,” Journal of Field Robotics, pp. 1-24, 2018.

G. Loianno, V. Spurny, T. Baca, J. Thomas, D. Thakur, T. Krajnik,
A. Zhou, A. Cho, M. Saska, and V. Kumar, “Localization, grasping,
and transportation of magnetic objects by a team of mavs in challeng-
ing desert like environments,” IEEE Robotics and Automation Letters,
2018.

P. Stépén, T. Krajnik, M. Petrlik, and M. Saska, “Vision techniques
for on-board detection, following and mapping of moving targets,”
Journal of Field Robotics, 2018.

T. Baca, P. Stepan, and M. Saska, “Autonomous landing on a moving
car with unmanned aerial vehicle,” in The European Conference on
Mobile Robotics (ECMR), 2017.


http://mrs.felk.cvut.cz/ecmr17rdtsp
https://www.researchgate.net/publication/329371866

	Extended Abstract
	Related work
	References

