Modeling the World

—

Jim Little
tthew
on Murray. .




Votlvaltion

= An agent needs a map to reason about
~actions
= Where am |? localization aids the agent to
begin reasoning with its location in'the map

= The map itself is an important artifact for use

@thers: stereo gives shiﬁe data,images.
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= Vision based”
= Build occupancy grid map of static features
In the environment (using stereo)

= Path planning on grid
= Detect dynamic obstacles using stereo and

» DBUmp sensors | —
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Oelr / Grid Map Exarnple

White : Empty space

Black: Obstacles
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known space
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= V|S|on (whlle—"rﬁmnsiatlon)

— [T obstacle detected
= Stop and signal supervisor

= |f obstacle persists over N number of seconds
— Update plan map, re-plan and continue

= Bum

gnal supervisor
= Update plan map, re-plan and continue



rinding People

= Construct occupancy grid probability map of
where people are standing

= Use the map to decide where to serve next
= Detect people using skin color segmentation
= Use stereo data to compute 3D position of

ﬂeople g
ﬁWGﬂW :
ecrease the probabilities overtime because

people move around




olor Image Skin Regions -?Frobabﬂity Map
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T rying to properls,uﬁ{erpret the uncertainty of
——s{eree-measurements INn surface reconstruction.

= The sensor elements considered are local patches
In the stereo image that create patchlets.

= These patchlets are fit to a plane and the
uncertainty of the plane in orientatien and position
Is determined from the stereo 3d points.
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Recognizing Panorelmel

= VI3 zzrww BrownranariDavidtiteowe

= Recognize oveﬁaﬁ:ﬁr:@m-an_unordered set of | |mages and
- automatically-stitch together

= SIFT features provide initial feature matching
= |mage blending at multiple scales hides the seams

Panorama of our lab automatically assembled from 143 images
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Input images




= The green regions are those grid ceIIs that have
~ occupancy of 60% or more. The floor is the usual
occupancy grid map generated using the volume
maps. The black pixels represent occupied
regions where at least one cell on the: velume
above it Is occupied. If none is occupied then the
pixel is set to white i.e., empty space. The blue

ines represent the f|eId of view. e
WMM-&M a desk with
puters to Its right.




Do Glokal

Save Map
Load Map

Advance " <- " -2

| M 1,961

‘eyz Found A (Lo 294y (R 281}

andmarks rri 139

latakbaze size j:ii: 1065

ot T = [ 0,000 0,000 0,000 1] ch odo -0, 008 0,026 0,000

ot B o= [ 1,000 0,000 0,000 0,000 1,000 0,000 ¢.)000 0,000 1,000 1

ot To =0 =0,026 0,000 -0,008

ot Ro =0 1,800 0,000 =0,8007 0,000 1,000 0,000 0,000 0,000 1,000 ]

‘ Roh 2,88 1,48 93,164
oF B2 IR Th-842 P67880% % 998 0,000 1.000 0.000 0,998 0,000 -0,055 3 PTi o 0

L = - + - + + + + + -,

ot Toz =[ -1.d77 0000 2 877 ] Est 0.00 93.16 0.00
ot Rog =0 -0.055 "4;0007°=0,9%38 0,000 1,000 0,000 0,998 0,000 -0,055 ] Est 0,00 0,00 0,00 per Frams
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Init

Localize

Time Wiegw

eyz Found hEEk Pl

andmarks b P

latakaze size il 14&

ot 1 = [ 0,000 0,000 0,000 ] ch odo O 0 0,000

ot R o= [ 1,000 "0.000 "0,000 0,000 1,000 0,000 0,000 0,000 1,000 I

ot To =[ =0,000 9,000 0,000 ]

ot Ro =0 1,800° 0,000 20,500 0,000 1,000 0,000 0,000 0,000 1,000 ]

‘ Roh -0,001 -0,001 0,000
oF B2 2R T390 67880 6%0d 0,000 1.000 0.000 0,000 0.000 1,000 3 i i

L = + + + + + + +

ot Tog =[ 0.000 0,000 0,000 ] Est 0.00 0,00 0,00

ot Rog =0 1.000 "0;0007 70,000 0,000 1,000 0,000 0,000 0,000 1,000 1 Est 0,00 0,00 0,00 per Frams
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latakbaze size j:ii: 14&

GE s b s nU0E DD 0 B0n ] ch odo O 0 0,000

ot R o= [ 1,000 "0.000 "0,000 0,000 1,000 0,000 0,000 0,000 1,000 I

ot To =[ =0,000 9,000 0,000 ]

ot Ro =0 1,800° 0,800 20,600 0,000 1,000 0,000 0,000 0,000 1,000 ]

‘ Rob -0,001 -0,001 0,000
oF B2 2R P-330 67880 6%0d 0,000 1.000 0.000 0,000 0,000 1,000 3 Al ey

L = + + + + + + +

ot Tog =[ 0.000 0,000 0,000 ] Est 0.00 0.00 0,00

ot Rog =0 1,000 "0;0007 70,000 0,000 1,000 0,000 0,000 0,000 1,000 1 Est 0,00 0,00 0,00 per Frams
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