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What | am going to Talk about

Easy introduction to Obstacle Avoidance
A Follow Lojzo on his journey to Pub
A Obstacle Avoidance challenges related to Everyday situation

Obstacle avoidance framework
A Brief introduction to obstacle avoidance framework
AWhat are components how they work together ?

Some results

A Framework performance comparison with other methods
Alntruder avoidance (Reactive level)

A Static obstacle avoidance (Reactive level)

Actual challenges
A Weather incorporation into obstacle avoidance, Rules of the Air
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Global research topic

Obstacle avoidance for UAV/UAS/RPAS systems:

Given:

A partially known world, changing weather, information sources
A mission plan,

A small UAV equipped with a LIDAR and ADS-B sensors

A Safe and robust approach to real-time reactive obstacle avoidance
- small computational footprint
- guarantees safe path
- guarantees turn return checkpoint

A Main applications:
- terrain avoidance for low altitude flights
- avoidance of intruders
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Easy introduction to Obstacle Avoidance
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How to get to a pub ?
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No problem, | know a map of my surroundings
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Forget your map, know PUB location

You are in front of your Home

You can sense some of your
surroundings
(Field of Vision)

You know where
is PUB ,
(GPS) -
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| get to the first intersection, now what ?
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“ You know where
is PUB
(GPS)
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You will probably

apply some sort of
COST FUNCTION in
your decision
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Look around, get know to your surroundings

This patch can get me closer to PUB,

(Other sightings NOT so useful)

You know where
is PUB
(GPS)
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Walk a little more, get closer to PUB
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?assed trajectory

Deicisiion point .

“ You know where
is PUB
(GPS)
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Now | can see the PUB
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You know where

. is PUB
| can see free way to PUB ‘- ()

(Other sightings are scrapped) .
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| can finally enjoy the Cola with my friends

You know where
is PUB
(GPS)
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You are NOT alone on the streets !

Y

27

| ) A f‘f\/4r‘*‘—:‘f’—’~“~
IV IV Ol T I
\ | H ; i » -
" - - ares )
YVYIlIE ) jou ale I °) _U_\ \- ) W ruvo
-
AV /o a ‘ = (e L]
‘\/\/‘\.\d MNneeu WV V€ Ga L__\_/Lv \,__./\/\,_L
O el - lal/-
| AN % SF3fY Fﬁ )y N aloell ]
WAl il Il WO VUNI
a L mdl a Y r | »\.-— = L_
_/\/\/\,_\,_\4\/ LA AL L _\\.J, L 1} _\/___
OAMMNMACGA TO {0 ] ol olts R &R0 2]
A LLLLEA S A A A0 A A B OUICI PpCUpPIC

© 2018 by Honeywell International Inc. All rights reserved.

MarineUAS - Innovative Training Network on Autonomous Unmanned Aerial Systems for Marine and Coastal Monitoring
This proiect has received fundina from European Union's Horizon 2020 research and innovation nroaramme. under the Marie Sklodowska-Curie arant aareement No 642153

[3] Adversarial:

You need to implement:
Reactive obstacle avoidance

You can assume:

1. Position of Adversary

2. Its Velocity vector

3. Own position and velocity

European
Commission

| Honeywell

THE POWER OF CONNECTED



Multiple source of information T Data Fusion
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[4] Data Fusion:

You need to implement:
Decisions under uncertainty
1. Determine what is truth

2. Consider all information
3. Rank your sources worth
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Gopniks & Babushkas T Static restriction areas
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[5] Static restrictions:

1. Breakable — You can tell your
grand mother you were on
your way to local church

2. Unbreakable - Gopniks will
beat you anyway

Try to avoid all restricted areas
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Try to avoid static restrictions areas !

[5] Static restrictions:
Try to avoid them (KW evolution omitted)

1. Gopnik Squat Area — unbreakable, must avoid
2. Babushkas — breakable, but you have no excuse

Babushka Vigilante

: ) Groups
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How about weather ?

[6] Weather:

-
9

it you aon't treat her well

\:Jlﬂ.\:@ with sickness for 7 d

lav winter cold harsh mistress,

sne will

ays
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6] Weather:

Weather can impact energy
consumption

Weather is changing with time
Decision making with additional
layer

Impact on your eyes and ears
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Rat her get caught,
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Snowstorm

| will explain
somehow...

Babushka Vigilante
Groups
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Gopnik Squat Area

Heatwave
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Keep good manners !
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1. You stick to written
and unwritten rules
during your
commuting to PUB

Rules are necessary
for succesfull
integration into
traffic, society, air
space
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After going all this challenges, you can finally
enjoy that nice cola with frien

d B

UAV wants To chat

- /

| Look at your phone

ad

© 2018 by Honeywell International Inc. All rights reserved. m
MarineUAS - Innovative Training Network on Autonomous Unmanned Aerial Systems for Marine and Coastal Monitoring
This proiect has received fundina from European Union's Horizon 2020 research and innovation nroaramme. under the Marie Sklodowska-Curie arant aareement No 642153

E
Commission
THE POWER OF CONNECTED



A |1 ttle chat with UAVE

Well Lojzo that is nice story, but how is it going to help
me to avoid obstacles and execute mission?

You can use same principles of preemptive and reactive obstacle
avoidance in your case

No, we can use Mathematics (Slavic magic) and my implementation
Skills (Coffee) to make you safe

Some kind of elaborate Framework covering:
[1] Path planning, [2] Evolving world, [3] Adversarial, [4] Data fusion,
[6] Static restrictions, [6] Weather, [7] Rules
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Obstacle Avoidance Framework
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