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Model Based vs. Image Based

ÅImage based methods work 

directly in the sensor space.

ÅNo metric model, topological 

graph used instead

ÅModel based methods 

develop a full 3D model 

of environment.

From ñTowards an Alternative GPS sensor in Dense 

Urban Environmentsò, Royer et al.
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Workspace Representation

ÅOur representation of the workspace is an 

undirected graph G = (V,E)

ïEach node is a pose in the workspace and stores 

the robot view at that pose

ïEdges between pairs of nodes for which straight 

line path is collision free

ïEdges optionally store rough internode 

displacements



II
IT

 H
y
d

e
ra

b
a

d

Experimental Platform

ÅDifferential drive robot, 
designed and built 
indigenously.

ÅEquipped with wheel 
encoders, sonar and pan 
tilt monocular camera.

ÅCheap (approx $250)

ÅOn board laptop for 
computation.

ÅFlea2 color camera

We would like to thank Mr. Sartaj Singh from CAIR, Bangalore for his help in building the robot platform.
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Localization
ÅQualitative location 

performed as an image 

search over graph

ÅMatching done with 

quantized SIFT features

ÅGraph image with most 

matches declared best 

match
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Path Planning

ÅPath between two points is a set of waypoint nodes 

in the graph

ÅPath chosen to minimize travel time

ÅSelected with Djikstraôs algorithm
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Path Execution

ÅVisual servoing can be for  

moving between waypoints

ÅWe use a look-and-move 

strategy

ïRough reconstruction made 

with 2 waypoints

ïPose of current view 

determined using P3P

ïRobot moves to waypoint in 

an R-T-R motion

Robot

Current Waypoint
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Path Execution

ÅVisual servoing can be for  

moving between waypoints

ÅWe use a look-and-move 

strategy

ïRough reconstruction made 

with 2 waypoints

ïPose of current view 

determined using P3P

ïRobot moves to waypoint in 

an R-T-R motion

World Points

Views used for 

reconstruction

ñAn Efficient Solution to the Five Point Relative Pose Problemò, D. Nister
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[R,t]

ñReview and analysis of solutions of the three point perspective pose estimation problemò, Haralick et al.
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Exploration
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Obstacle Detection With Camera

ÅFor a calibrated 

camera at a known 

height and angle to the 

floor plane, distance d 

to an obstacle on the 

floor can be calculated 

using a single image 

from image 

coordinates (x,y)
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Floor Plane Segmentation
ÅLoosely based on photo pop-up1

ÅMulti -cue segmentation

ïColor (Adaptive Histogram)

ïTexture

ïPerspective Cues

ñAutomatic Photo Popupò, Derek Hoiem, Alexi Efros, Martial Herbert
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Oversegment

ñEfficient Graph Based Segmentationò, Pedro Felzenszwalb
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