
RESULTS

UUV position estimation

• RSS (Received Signal Strength)

• ML (Maximum likelihood) estimation 

• Minimize value function using Gauss-Newton 

Search & Rescue – Underwater
Locating a UUV using a UAS and a hydrophone
Hampus Frick, Alexander Roser, Isac Lundin, David Andersson, Oscar Holm, Ken Dahl, Oskar Philipsson

Goal
Find a distressed UUV (Unmanned Underwater
Vehicle) transmitting a signal through an
emergency pinger.

Approach
Submerge a hydrophone attached to a UAS
(Unmanned Aerial System) at different locations
in the water area containing the UUV. Then,
process the received signal.

Environment

Emergency pinger
Emitted a pulse with a frequency of 45 kHz every
0.7 seconds.

The UAS flew autonomously to preselected
locations using QGroundControl, submerging
the hydrophone in every location. The mission
was successful with takeoff, maneuvering and
landing being performed gracefully.
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To find an Unmanned Underwater Vehicle (UUV), which can

travel many kilometers, who is stuck deep underwater can be

a very challenging task manually. This is what this project

aims to solve. With the help of an Unmanned Aerial System

(UAS), i.e. a drone, and a hydrophone one should be able to

send out the UAS over the water and locate the UUV in dis-

tress.

There are three different colors on the boxes, blue:

• Orange Bullet

• Gray Bullet

• Purple Bullet

Green:

• Orange Bullet

• Gray Bullet

• Purple Bullet

and (the impossible to spell) turquoise:

• Orange Bullet

• Gray Bullet

• Purple Bullet

Avoid using more than one set of colors, otherwise it might
confuse the reader. A box can be easily be made any size by

using a minipage environment:

...example

or side by side:

West side... ...or East side

Thepartner logo canbe changedby editing partnerlogo.tex.
The partner logo will show up on the right of the LiU logo

and an example is included inside partnerlogo.tex (LINK-

SIC logo). Try to match the height of the U in the LiU logo

to keep the lines simple. The partner logo can be removed by

having an empty partnerlogo.tex.

Nothing strange here..

a = b + c (3)

Should work as in old TeX-templates..

a

b

c

�%0(! +" ,+/0!. +*! +. 03+ (%*!/
Ũ10$+. 7 �* Ũ10$+. 8

Ũ�/0.��0
This is the poster template for the new LiU layout. It is by far
not as advanced and fancy as the beamer template created by
Clas Veibäck. It can have 0-4 colums set in the document-
class option.
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Morbi luctus, wisi viverra faucibus pretium, nibh est plac-
erat odio, nec commodowisi enim eget quam. Quisque libero
justo, consectetuer a, feugiat vitae, porttitor eu, libero. Sus-
pendisse sedmauris vitae elit sollicitudinmalesuada. Maece-
nas ultricies eros sit amet ante. Ut venenatis velit. Maecenas
sed mi eget dui varius euismod. Phasellus aliquet volutpat
odio. Vestibulum ante ipsum primis in faucibus orci luctus
et ultrices posuere cubilia Curae; Pellentesque sit amet pede
ac sem eleifend consectetuer. Nullam elementum, urna vel
imperdiet sodales, elit ipsum pharetra ligula, ac pretium ante
justo a nulla. Curabitur tristique arcu eu metus. Vestibulum
lectus. Proin mauris. Proin eu nunc eu urna hendrerit fau-
cibus. Aliquam auctor, pede consequat laoreet varius, eros
tellus scelerisque quam, pellentesque hendrerit ipsum dolor
sed augue. Nulla nec lacus.
Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel
justo vitae lacus tincidunt ultrices. Lorem ipsum dolor sit
amet, consectetuer adipiscing elit. In hac habitasse platea
dictumst. Integer tempus convallis augue. Etiam facili-
sis. Nunc elementum fermentum wisi. Aenean placerat. Ut

imperdiet, enim sed gravida sollicitudin, felis odio placerat
quam, ac pulvinar elit purus eget enim. Nunc vitae tortor.
Proin tempus nibh sit amet nisl. Vivamus quis tortor vitae
risus porta vehicula.
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Nulla malesuada porttitor diam. Donec felis erat, congue
non, volutpat at, tincidunt tristique, libero. Vivamus
viverra fermentum felis. Donec nonummy pellentesque ante.
Phasellus adipiscing semper elit. Proin fermentum massa ac
quam. Sed diam turpis, molestie vitae, placerat a, molestie
nec, leo. Maecenas lacinia. Nam ipsum ligula, eleifend at,
accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vi-
tae enim. Pellentesque tincidunt purus vel magna. Integer
non enim. Praesent euismod nunc eu purus. Donec biben-
dum quam in tellus. Nullam cursus pulvinar lectus. Donec et
mi. Nam vulputate metus eu enim. Vestibulum pellentesque
felis eu massa.
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Morbi luctus, wisi viverra faucibus pretium, nibh est plac-
erat odio, nec commodowisi enim eget quam. Quisque libero
justo, consectetuer a, feugiat vitae, porttitor eu, libero. Sus-
pendisse sedmauris vitae elit sollicitudinmalesuada. Maece-
nas ultricies eros sit amet ante. Ut venenatis velit. Maecenas
sed mi eget dui varius euismod. Phasellus aliquet volutpat
odio. Vestibulum ante ipsum primis in faucibus orci luctus
et ultrices posuere cubilia Curae; Pellentesque sit amet pede
ac sem eleifend consectetuer. Nullam elementum, urna vel
imperdiet sodales, elit ipsum pharetra ligula, ac pretium ante
justo a nulla. Curabitur tristique arcu eu metus. Vestibulum
lectus. Proin mauris. Proin eu nunc eu urna hendrerit fau-
cibus. Aliquam auctor, pede consequat laoreet varius, eros
tellus scelerisque quam, pellentesque hendrerit ipsum dolor
sed augue. Nulla nec lacus.
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Simulation
Using 3 data points
and ML estimation:

Real life
Using 4 data points 
and ML estimation:

Error: approx. 1m Error: approx. 25m

…
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