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Firefighting system with water discharge multicopter suspended from fire
helicopter
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This study aims to develop a system for firefighting in high-rise building
fires by deploying a small multicopter equipped with a water nozzle suspended from a large
helicopter with a water tank. The nozzle multicopter approaches the fire to discharge water while
the tank helicopter keeping away from the fire. We achieved control of the nozzle multicopter
suspended by a 30-meter hose from a tank lifted by a crane, enabling water discharge by hydraulic
head of gravity. Additionally, we proposed a control method that targets the water discharge point

using image processing with deep learning to estimate the landing point of the water and a feedback
control that accounts for the delay from discharge to landing.



30

- Lifting part

Nicbils arainie > Hose and electricity cables

S

Resnetl18



61N

15
16
—=—1m
L =i=2m
14m/s 1 am
6m
2 )
z —4—10m
EW ——12m
10 5m/s T == 14.45m(ground)
;‘-;- 8
26
3
4
2 /N\T
0 i
sensor number
15 4

25A

Web
https://www.omu.ac. jp/eng/intelligent-systems/multicopter/index._html

ATC



Thrust force F

N ° at'5000min_i x %
4t X at 6000 min" s 1
X
X [ ]
x.o.
:.
of o L -
..’x
e O X
X
-4 xx
20 _io (I) 1I0 20 degree
Propeller pitch angle [degree]
10N 40A 50N
65A 100
500L/min
640 480
8m 50cmx 30cm

20 g
to
s 8
- ] _
7 > g % ‘L
@ 10 —git &
a | 1 :"‘g r ‘ﬁl
b il '
pY 4# . 5 o:
e PYES T
. BiElE
=15 25 50
B t[s]

25A
20 25A
536N 740L/min
244N
2
5 30cm
17.1%



Thermo Visible Light
Camera Camera

30



2023




