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Autonomous Fire-Fighting UAV

Description Challenges

The primary mission of the autonomous UAV is to search and identify a Accurate detection of fire sources using vision-based perception

fire on the wall of a building, fly close to the fire and spray suppressant Navigation and alignment against centre of fire

Fire extinguishing from aerial platform

Software Modelling

Two RoboChart controllers reflect partition between main computer
and Arduino that controls the pump and nozzle gimbal

liquid onto the fire. -

System Architecture
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High level systems diagram with main components and connections.
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Physical Modelling

. Modular RoboSim physical model

AL water bag . Parts reflect decomposition between

M600 platform, with GPS, IMU and
battery capacity sensors (shown), and
custom Payload with cameras, and nozzle

gimbal and water pump actuators

Nozzle attached to

a two-axis gimbal Onboard computer

10bar water pump

. Automatic generation of SDF for
simulation with Gazebo

Arduino Nano for pump

and gimbal control
3S LiPo battery

’ p-model
1m Carbon fibre arm uAv
hubThickness: real = 4.67cm
attach_main_frame_length: real = 32.4cm
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position: (0,0,0) attachment_height_uav-attach_main_frame_radius)
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drone: M600 payload: Payload

ROS-based simulation with Gazebo

hubThickness = hubThickness
attach_main_frame_length = attach_main_frame_length
attach_main_frame_radius = attach_main_frame_radius
attachment_height = attachment_height_uav

RoboSim physical model of the UAV

. Aim to use code generated from RoboSim
software model obtained via transtormation
from RoboChart, ensuring sound behaviour

t -model sitio (thd s,0,-hubThickness/2) rt
*..pa position: (hubRadius,0,-hubThickness/2) Ep mode pos orien n: (0,-10*PI/180,P1) ﬁ-Pa
LeftLeg: LandingGeaf orientation (0:sTUZRI/TE0:0) M600 RightLeg: LandingGea
hubThickness: real
arms: nat = 6
armZAngle: real = -8.0
propellerZAngle: real = 1.0
hubRadius: real = 16.812cm
[ body attachment: real = 1.9004cm
ttachment_height: real g
° ° L ° Pole ttachment_pole_radius: real = 0.5cm
estin erification | | e
gear Cylinder(length:6.28cm, radius: attach_side_frame_distance: real = 14.92cm
attachment_pole_radius) attach_side_frame_height: r | 0.68cm
ttach_side_frame_width: | =0.76cm
ttach_main_frame_radius: |
a:<1,2,4,5>@ [ [
Search-based a pPProac h to ex P lore postion: (U5 )
) (attachment*cos((a*(2*Pl/arms))+Pl)),
e position: (0,0,(-hubThickness/2)-attachment_height) a: [1,arms 1@
(attzlé:r?]aedr::*ssif\l(r;;i((zipﬁ’;/aal';rgjz:’+P|)) orlentation. (0,0,0) position: (hubRadius*cos(a*(2*Pl/arms)),
(attachment_height/2)) ! hubRadius*sin(a*(2*Pl/arms)),0)
and generate test cases from a |
U flink (2*Pl/arms))
. . MainFrame
igital mode I
position: (f¥a h d fame distance/2,0,0) position: (0,f* tt h mal fame length/2,0) *" [£EE
ori n: (-P1/2,0.0, o 0) oooooooooooo :(0,0,0)
arm: RotorArm
Conformance testing of the UAV's . .
O g MainFrameBody SideFrameBody
M M Cylinder(length: Box(attach_side_frame_distance, arm
e a\/l O u r a a | n St t e eX ecte attach_main_frame_length, radius: attach_side_frame_width,
attach_main_frame_radius) attach_side_frame_height)
one s
Scene in Gazebo u
. o . . . . mass: 9.6kg
[ )
. Il | | M [ l I
{1 sensor {14 sensor 14 sensor 3 body
to the software o latform. and ERSSpwemme| WY [Ey—— ub
/ / Cylinder(length:hubThickness, radius:hubRadius)

scenario

UAV model rendered in Gazebo
after importing generated SDF

ING'S

RoboSim physical model of the DJI M600
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