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Problem: controlling UAV Networks

(1 Wireless networks of Drones: Drones are wireless-capable flying nodes forming a full-stack
mesh network in the sky.
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(1 Network Control Problem: How to control a UAV Network in an elastic, programmable, and
optimized fashion?

Proposed Solution

J SwarmControl
A SDN-principled control framework for UAV

Drone-SDRs Numerical solution algorithms
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2) The control framework formulates and
distributes parametrized distributed control
problems to the Drones
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3) The Drones solve the distributed optimization
programs through the DPPS in a distributed
fashion achieving network optimality for the
dictated control behavior

networks 4 Control Framework h
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! Control Interface :
: Network Control Objective :
D ComponentS: ! (Metrics: Goodput, Latency, Reliability...) -:
° The Control Framework Network L__(_P_r?t?EO_IS_:_PtiY'_NI_éC_'_?ETg_'I?Pip_orE';)________________z:
* The Drone Programmable Protocol Stack (DPPS) Operator |{ Network Control Problem Construction | {Abstraction:
i Input: (Network Abstraction, Network Control Objective)H :
q ! Output: Centralized Network Control Problem : E E
J Workflow: S A
1) A Network Operator (NO) dictates the :{ Distributed Solution Algorithms Generation
. . | ) Distributed CP UAV 1 !
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Implementation

JThe Control Framework employs decomposition theory to convert the centrally-defined control
behavior into distributed control problems template scripts

JThe Drone Programmable Protocol Stack interprets the template scripts in real-time, solving the
distributed control problems with fresh network state parameters
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Hmmmmm - Optimization------ - # . @
def optimize(): parameter Script at
result = minimize( opt_var.phy L
- MSG.lambdax( getCharmel((optfvar.net.nextHop), kHW.Io_(_:j)*optfvar.phy
A coooos Optimization------ - # Template Script -iopt_var.net.nextHop.isRouteActivé *HW.min_snr+(MSR.noise+MSR.intf)
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result = minimize( opt_var.phy return result 5

- MSG.lambdax( getChannel((opt_var.net.nextHop),rogt__vaTIo__(j)*opt_var.phy

)), constraints) Hmmmmm - Optimization------- # Constant . @
return result def optimize(): parameter SCI'Ipl' at
result = minimize( opt_var.phy o
- MSG.lambdax*( getChanneI(,(optfvar.Ioc))*optfvar.phy
-1 H*HW.min_snr+(MSR.noise+MSR.intf) T

). Weggraints)
Constant parameter

return result

1) SwarmControl provides the Network Operator with a
unified abstraction of the distributed UAV Network
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2) It allows definition of complex control problems
through a central Control Framework
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3) It automatically transforms centrally-defined control
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4) Experimental evaluation proves its flexibility,
adaptability, and optimality (+159% network Th.)
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