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Federated Avionics: Challenges b °* <8

= Communication costs

= Limited reactivity to high-frequency changes to mission
objectives

= Software & hardware upgrade/replacement costs
= Support for only simple & limited functionality

*Increased size, weight and power (S\WaP)
= Limits hardware + software redundancy


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

A step towards:
Integrated Modular Avionics



https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 8

A step towards:
. Integrated Modular Avionics
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Integrated Modular Avionics: Challenge

Temporal Spatial

= Run-time Interference
= Fault Propagation
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Integrated Avionics: Core Architecture
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A Novel Design Framework

Integrated Modular Avionics
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BOSTON
UNIVERSITY
lideteam.net/flying-drone-robot-with-two-propellers.html


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 20

®®

FlyOS: the IMA solution to Multicopter Avionics  «&

Distributed
System-on-a-Chip

Separation Kernel

BOSTON
UNIVERSITY
/Iwww slideteam.net/flying-drone-robot-with-two-propellers.html


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 21

®®

FlyOS: the IMA solution to Multicopter Avionics  «&
Distributed
System-on-a-Chip

4 )
! Isolated
Separation Kernel Regimes

\. J

BOSTON
UNIVERSITY
/Iwww slideteam.net/flying-drone-robot-with-two-propellers.html


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 22

®®

FlyOS: the IMA solution to Multicopter Avionics  «&
Distributed
System-on-a-Chip
( )

4 )
Symbiotic . Isolated
s eyl Separation Kernel Regimes

\_ J \_ J

BOSTON
UNIVERSITY
/Iwww slideteam.net/flying-drone-robot-with-two-propellers.html


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 23

®®

FlyOS: the IMA solution to Multicopter Avionics  «&
Distributed
System-on-a-Chip
(" )

4 )
Symbiotic . Isolated
s eyl Separation Kernel Regimes

. J \_ J

Minimal
Trusted Compute Base

BOSTON
UNIVERSITY
/Iwww slideteam.net/flying-drone-robot-with-two-propellers.html


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 24

®®

FlyOS: the IMA solution to Multicopter Avionics  «&
Distributed
System-on-a-Chip
(- )

4 )
Symbiotic . Isolated
Y sl Separation Kernel Regimes

\_ J \_ J

Minimal Explicit
Trusted Compute Base || Communication Channels

BOSTON
UNIVERSITY
/Iwww slideteam.net/flying-drone-robot-with-two-propellers.html



https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 25

FlyOS Architecture: Partitioning Hypervisor
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FlyOS Architecture: Partitioning Hypervisor
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FlyOS Architecture: Partitioning Hypervisor
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FlyOS Architecture: Partitioning Hypervisor
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FlyOS Architecture: Partitioning Hypervisor
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FlyOS Architecture: Partitioning Hypervisor
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FlyOS Architecture: Avionic Functions
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FlyOS : Experimental Scenarios

Manual Autonomous

Failover
Attitude Stabilization Face-image Recover Stable Flight
with an Detection (static) & after a Motor fault
External Disturbance Tracking (moving)

BOSTON
UNIVERSITY
p: eam.net/flying-drone-robot-with-two-propellers.html


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 56

- a
[CXO)
o _ -2

FlyOS : Experimental Scenarios

» »

Failover

Autonomous

Attitude Stabilization Face-image Recover Stable Flight
with an Detection (static) & after a Motor fault
External Disturbance Tracking (moving)

BOSTON
UNIVERSITY
p: eam.net/flying-drone-robot-with-two-propellers.html


https://www.slideteam.net/flying-drone-robot-with-two-propellers.html

05/2022 57

Il : Autonomous Tracking

Target Image

25
Yaw

......... Target
20 9

15

10

BOSTON
B UNIVERSITY

https://www.slideteam.net/flying-drone-robot-with-two-propellers.html



https://www.slideteam.net/flying-drone-robot-with-two-propellers.html




05/2022 58

Il : Autonomous Detection & Tracking
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FlyOS : Experimental Scenarios
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FlyOS: A Novel Framework e,
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