Leveraging Magnetic Drone
Technology for Shallow Water
UXO Detection

| Hydrography & Geophysics
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Why Drones?
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Goal of the survey

* Positional accuracy
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Deep Sparrow




Munitions

250lbs MC (+/-50kg) (British)

SC 50kg (+/- 25kg) (German)

3inch rocket (60lb) (British)
3.7inch Grenade (British)

25pdr (British) 2inch mortar Grenade (British)

12cm mortar (+/- 13kg) (German)

8cm mortar Grenade (German)

4.5-inch Grenade (British) 2 cm caliber projectile (German)

10.5 cm LFH Grenade (German)



Clearance survey

Inert items
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Munition Response

Horizontal Configuration, 3m altitude
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Munition Response

Vertical Configuration, 3m altitude
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Max. detection range

Lo Horizontal ) )
Item description . Vertical Gradient
Gradient

High-explosive bomb of 250lbs MC
(+/-50kg)

High-explosive bomb of 50kg SC (+/-
| 25kg) (German)

Battle head of 60lbs SAP of 3inch
rocket (British)

High-explosive grenade of 3.7inch
(British)

11m 7m

5m

3m

3m

598680

598700
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Small items
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2. Test Altitudes
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Hand grenade No. 36
Grenade of | Mills (British)
8cm mortar | ¥

(German)
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Initial data processing
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Lag test & Correction

No Lag Correction Lag Correction

- o AL s

on®

NOLOLOLNWOO 0
2 R nwnms0n0ows o nmom

AR, o
5 ORSbNn

Lag test Profiles
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—— TF_MAGO02_LP
— TF_MAGO1_LP

VG_RESIDUAL

VG _RESIDUAL




Pitch & Speed

TF_MAGO02_LP
TF_MAGO01_LP

VG_RESIDUAL

VG RESIDUAL

Velocity

Velocity

0504 110 115 120 125 130 135 140




Positional Accuracy
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ID

Control Point 90815.98

Check February 9t 90815.99

Check February 10t 90816.05
| Check February 21+t 90816.04

Check February 22 90816.03

Distance

[m]

475859.43
475859.48
475859.48
475859.47
475859.46




Range (nT)

Flights over water

2 Bft
3 Bft
3 Bft
4 Bft
3 Bft

Std Dev (nT)

9.8

direction
SW

Range (nT)  Std Dev (nT)

0.4m
0.8 m
1.0m
0.9m
0.6m
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Speed test
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Speed
[m/s]

2

3

n

G882 at 4 knots
(~*2 m/s)

Ground Sample Rate
[m]

0.0

0.0

0.0

Standard deviation

[m/s]

J.6 (+0.4
0.4 (0
J.0 (x0
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Conclusion & Lessons Learned

» A lag line is required during each flight, which is then used as a correction during the processing

» The speed of the drone was limited by safety & stability rather than aliasing issues (Vertical needed to fly slower)
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