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Overview

n NavDyn project : AutonomousVehicleNavigation
in DynamicEnvironments.

n LAFMI (FrenchMexicanLaboratoryin
Informatics)

n Two partners:
u Mexico : Centerfor IntelligentSystemsat

TecnológicodeMonterrey.
JoséL. Gordillo, Ph.D.

u France: Gravir Labat INRIA Rhône-Alpes,
eMotionproject.ThierryFraichard,Ph.D.
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(BTW, where is Monterre y?)

Monterrey, Nuevo León
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Outline

1. NavDyn project.

2. Currentstatus.

3. Work to do.
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The NavDyn Project
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Description

Theobjectiveof theprojectis thenavigationof
autonomousvehiclesin apartially know dynamic
environment,thatis, with �x edandmoving
obstacles,andunknown futurebehavior.

Thereare2 parts involved in thedesign:

n Reactivemotionplanningandnavigation,
developedby Gravir-INRIA team.

n Visual trackingof multipleobjects, developedby
CSI-Tecteam.
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Experimental setup

Mobile Camera

Autonomous vehicle

Environment objects
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Parts integration
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Expected applications

Mining

Parking
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Current status of the project
(Mexico' s side)
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Related work

Severalthesisaboutvisualtrackingandautonomous
vehicles:
n Visualtrackingof persons.
n Visualservoing to correcttrajectoriesof AV' s.
n Visualtrackingof multipleobjectswith mobile

camera.
n Methodologiesfor selectAV' scomponents.
n Techniquesfor AV' sdirectioncontrol.
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The problem

Weconsiderthatexistsanobject(mainelement)
which is trackedvisuallyby themobilecamera,and
keepsin thevisual�eld of thecamera.In addition,
thereareotherobjectsin theenvironment(secondary
elements), whicharein movementandwith unknown
behavior.

Theobjective:Brie�y , obtain usefuldata about
objects(asposition and velocity), and sendthat
information to the motion planner.
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Architecture of system
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Functional tasks

1. Tracking the main object:
n Pan-tilt camera(weuseonly panmotion).
n Meanshift algorithm(Comaniciuet.al.)
n Robustvisualtrackingindoorandoutdoor.

2. Detectionand tracking of newobjectsin the
envir onment:
n A priori environmentknowledge.
n Backgroundextractionoperator.
n Detectionof new elements.

3. Obtain information about objects:
n Position,velocity.
n Cameracalibration.
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Tracking the main object

It

D

Main object tracker
(mean shift algorithm)

Camera

0x81,0x01,
0x04,0x00,
0x02,0xFF.

COMMAND=

(x,y)img

Camera control

Command generator

(a, b)

R(       )q, a 
R(       )f, b

Camera kinematic
model (2 DOF)

Transform into
camera params

T(x,y) = (a, b)
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Mean shift algorithm (Comaniciu, et.al. )

1. Obtainthestatisticaldescriptionq̂u of theobject
of interest.

2. Getnext frame.

3. Obtainthestatisticaldescriptionp̂u of the
candidateobject

4. Calculatethemostprobablepositionof theobject
of interest,usingthemeanshift vector ŷ .

5. Move thepositionof candidateobjectaccordingto
ŷ andupdatep̂u.

6. If q̂u is enoughsimilar to p̂u, updatetheposition
of theobjectof interestandgo to step2.
Otherwise,go to 3.
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Mean shift algorithm (Comaniciu, et.al. )
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Mean shift algorithm (Comaniciu, et.al. )

n Themeanshift vector:
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n Similarity betweendistributions(Bhattacharyya
coef�cient):
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Detect and trac k new objects
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Backgr ound extractor operator
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Obtain inf ormation about objects

n Geometricperspectivemodelto convert pixel
coordinatesto realworld coordinates.

n Sensibleto lensdistortion.
n Ah-docsolution,soneedsto improve.
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Results

Watch!
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Work to do
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To-Do list

1. Initial developments.
n Analysisof requirementsto controlthenew

mobilecamera.
n Designandprogrammingthecontrolsystem.
n Integratethecameracontrolmodulewith the

system.
n Testwith thetrackingof oneobject.

2. Tracking multiple objects.
n Integrationof themultiple trackingmodule.
n Designof experimentsfor multiple tracking.
n Delivery the�rst prototype.
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To-Do list

3. Calibration and spatial information.
n Analysisof cameracalibrationrequirements.
n Selectandimplementthecalibrationmethod.
n Designexperimentsto obtainspatial

information.

4. Final releaseand report.
n Finaldebuggingof theprototype.
n Releasethe�nal prototype.
n Final report.
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Schedule

SCHEDULE

Apr il May June July

Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Initial developments

Tracking multiple objects

Calibration and spatial
information.

Final release and report.

SSIR'04
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And �nall y...

Thankyou!
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