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SAUC’E Competition

Student Autonomous Underwater Challenge Europe

ObjectsObjects to to detectdetect
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SAUC’E Competition

Student Autonomous Underwater Challenge Europe
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Mechanical design
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Electronics

Sauc’isse
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Desining the inside
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Embedded software

Sensor & Actuator
Management Algorithms

Intelligence

C/C++ Code
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Simulator

To be tested by the simulator

Reliable part

Sensor & Actuator

Management Algorithms

Intelligence

C/C++ Code
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Algorithms 

Sensor & Actuator
Management Algorithms

Intelligence

C/C++ Code
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Algorithms : Localization -> Z

Compute depth (z)1 donnée pression

Depth
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Algorithms : Localization -> XY

Sonar data + compass eading � find position in the plane 



20/04/2011 Nafips conference : robust robot localization using set 

membership methods

12

How to localize
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How to localize
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How to localize
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Context : underwater robot localization

Localization : 

� Map (structured environment, binary image)

� Pose (X, Y, Heading)

� Measurements (sonar and magnetic heading)
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Context : underwater robot localization

Localization : 

� Map (structured environment, binary image)

� Pose (X, Y, Heading)

� Measurements (sonar and magnetic heading)

∀d i,αi,θi ∈ Correct_Measures

x, y,θ ∈ Pose,∃xmap, ymap ∈ Map

x, y,θ = Hd i,αi,θi, xmap, ymap
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Solving a system of equations

• Consider the following system of equation (Constraint Satisfaction 
Problem)

f1x1 ,x 2 , . . . ,x n = 0

f2x1 ,x 2 , . . . ,x n = 0

. . .

fm x 1 ,x 2 , . . . ,x n = 0

x = x 1 ,x 2 , . . . ,x n ∈ Rn

X1 = f 1
−10

X2 = f 2
−10

. . .

Xm = f m
−10.

  #   

  #   

  #   

  #   

Compute the 

solution set for 

each equation

Software demonstration
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Solving is intersecting

f 1x, y = 0

f 2x, y = 0

f 3x, y = 0

x,y ∈ R2

S = ⋂
i∈0..n

Xi



20/04/2011 Nafips conference : robust robot localization using set 

membership methods

19

Relaxed intersection

i∈0..n

q

⋂ X i = x ∈ Rm ,∃I ⊂ 1, . . ,n,

cardI =n − q,∀i ∈ I,x ∈ Xi

relaxed intersection illustration on R2 sets

Sq =

f1x,y = 0

f2x,y = 0

f3x,y = 0

f4x,y = 0

f5x,y = 0

x, y ∈ R2
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Example
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Example

Setting up the equations

System of equations (CSP)

For each measurement

d = d i cosθ + α i

d − d1 cosθ + α1 = 0

d − d2 cosθ + α2 = 0

. . .

d − dm cosθ + αm  = 0

d ∈ 0,∞,
θ ∈ − π

2
, π

2
.

« Constraint »
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Software demonstration

Setting up the equations

System of equations (CSP)

For each measurement

d = d i cosθ + α i

d − d1 cosθ + α1 = 0

d − d2 cosθ + α2 = 0

. . .

d − dm cosθ + αm  = 0

d ∈ 0,∞,
θ ∈ − π

2
, π

2
.

« Constraint »

>>DEMO<<>>DEMO<<
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Localization : XY : Example

� Using Girona University dataset to compute the trajectory their robot made 

Girona University

Ictineu AUV
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Localisation : XY : Exemple

Global localizationDynamic localization
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Localization : XY

Global
Localization

• N Sonar data
• 1 compass data (x,y)

Takes several seconds

Dynamic
Localization

• 1 Sonar data
• 1 compass data
• thruster command

(x,y)

Realtime but not 100% reliable
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Image processing 

Color detection algorithms

Image processing
image • Number of pixels with specific color

• Their center

Neuirobot
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Sensor Management

Intelligence

Sensor & Actuator
Management Algorithms

Intelligence

C/C++ Code
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Sensor management

OS : Windows XP

Driver
Sensor 1

C code for 
Sensor 1

Driver
Sensor 2

C code for 
Sensor 2

<thread> <thread>
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Intelligence

Sensor & Actuator
Management Algorithms

Intelligence

C/C++ Code
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Intelligence

Execution Script
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Intelligence

Statecharts
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Human machine interface

User
PC  HMI+ProgramTeleoperation &

configuration 
by WIFI

(Or ethernet)

Use remote
desktop connection

Autonomous mode Teleoperation mode
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It works !!!

• Videos Aller Retour
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End

• Questions


