


Image Shape

Deformable
Model

Image Forces



1) Extract image features

2) Hypothesize 
correspondence

3) Solve for object pose

4) Verify hypothesis



initial frame: active
contour initialized to
object boundary

previous contour placed in next 
frame is attracted to new object 
position

active contour settles on 
new object boundary

object need not be rigid



model pose is known
in initial frame

as object moves, model 
features are searched for 
at locations predicted 
from previous frame

error between actual 
and predicted feature 
locations is used to 
update model position





1. Block 2. Tapered
    block

3. Pyramid 4. Bent
    Block

5. Cylinder

6. Tapered
    Cylinder

7. Cone 8. Barrel 9. Ellipsoid 10. Bent
      Cylinder



Boundary 
Groups

Faces

Aspects

Primitives

Upward links indicate possible 
parent faces of boundary groups, 
while downward links indicate possible 
component boundary groups in faces.

Upward links indicate possible 
parent primitives of aspects, while 
downward links indicate possible 
aspects of primitives

Upward links indicate possible 
parent aspects of faces, while 
downward links indicate possible
component faces in aspects.

Aspect 
Hierarchy











Convert 2!D 
Image Forces to 
3!D Model 
Forces

Recovered 
Aspect

Projected
Model

Deformable
Model









current node

adaptive adjacency graph
(active countour network)

aspect prediction graph (APG)

Symbolic Tracker

Image Tracker

detection of
diminishing face
signals movement
to new node in
APG

node transition alters
network structure to reflect
impending aspect change







Map short!range forces 
to 3!D forces that update 
model shape and pose














