Talk by Norbert Krüger

ABSTRACT 

Vision faces the problem of an extremely high degree of vagueness and 
uncertainty in its low level processes such as edge detection, optic 
flow analysis and stereo estimation. However, the human visual systems 
acquires visual representations which allow for actions with high 
precision and certainty within the 3D world under rather uncontrolled 
conditions. Humans can achieve the needed certainty and completeness 
by integrating visual information across visual and sensorial 
modalities. 
This integration is manifested in the huge connectivity 
between brain areas in which the different visual modalities are 
processed as well as in the large number of feedback connections 
between higher and lower cortical areas. 

The essential need for integrating information across 
modalities in addition to optimising single modalities has been 
recognised in the vision community after a long period of work on 
improving  single modalities. The power of modality fusion arises 
from the intrinsic relations given by deterministic and 
statistic regularities across visual modalities and across 
different sensors (e.g., haptic information and vision). 
Two important regularities in visual data with distinct properties 
are (1) motion (most importantly rigid body motion, RBM) and (2) 
statistical interdependencies between features such as collinearity and 
symmetry. 

In my talk I will introduce a multi-modal representation 
(see http://www.cn.stir.ac.uk/ComputerVision) 
that has been applied to the problem of visual scene analysis. 
This representation codes information in terms of local visual 
Primitives in a sparse and condensed way. The Primitives code 
orientation, grey value, colour, optic flow, stereo information 
as well as information about ``junction-ness'' or ``edge-ness''. 
They are motivated by hyper-column structures in the visual 
cortex. The Primitives initialise a disambiguation process that 
utilizes statistical and deterministic regularities. 

Besides its usefulness for computer vision our-multi modal 
representation have resulted in a new form of computer art, 
called `symbolic pointillism'. Finally, a haptic exploration 
of objects will be shown and its potential interaction with 
vision will be discussed.

