Computer Vision Research

Shishir K. Shah
Quantitative Imaging Laboratory
University of Houston
http://qil.uh.edu
sshah@central.uh.edu

QiL

&\




Computer Vision

 What is Computer Vision?
— to know what is where, by looking.” (Marr)

— to understand a single image of a scene, locate and identify
objects, their structure, and spatial arrangements, and
relationships with other objects

— Biological vision system as a model
* Images and videos are everywhere — virtual eyes

* Challenge is to distill relevant and intelligent information
from the vast amount of spatio-temporal data and
enable “interesting” applications

e Fascinating science at the interface of computer science,
engineering, mathematics, physics, psychology,
physiology, sociology, ...
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Research Interests

* Object Detection & Tracking

« Human Activity Analysis

* Object Recognition

3D from Motion

 Probabillistic Inference
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Human (Object) Motion Understanding

Crossing




Human Motion: Model to Prediction

* Multi-person tracking provides a consistent inference of the motion of all
persons in an image sequence.
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Model Local Behavior

 Model short-term motion through multiple hypothesized
intents: Repulse or Attract

 The motion of humans can be treated as the sum of attraction
and repulsion forces.
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Challenging Research

Semantic Scene Labeling

— Develop methods to segment and annotate imaged scene
guided by task specific constraints

Object Detection

— Develop generative and discriminative representation models
that encode both morphometric and spatial relationships

Context-aware Object Tracking

— Develop motion models that integrate spatial context and object
interactions

Activity Recognition

— Develop generative models for spatio-temporal encoding that
can provide discriminative value to identify various human,
human-human, and human-object actions
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