
Smart Video Surveillance
Mission, Solution, and Impact:
Surveillance cameras are installed in many places such as airports, parking lots, train 
stations and banks. In the past, the video imagery has been  mainly used as a forensic 
tool after an event. To take advantage of the video in realtime, a human  must monitor 
the system continuously in order to alert security officers if there is an emergency. 
Moreover, one person can only observe approximately four cameras

 

at a time with 
good accuracy of event detection. Therefore, this requires expensive human resources 
for realtime

 

video surveillance using current technology.

Object tracking aims to obtain a record of the trajectory of one

 

or more targets over 
time and space. By tracking various objects, the burden of detection by human 
sentinels is greatly alleviated. While this application scenario is important we want to 
examine how tracking can also be used in realtime

 

situations and applications where it 
can be integrated with other sensors. What is needed is a smart surveillance system that 
can analyze the video data automatically. By locating and tracking moving objects in a 
video sequence in realtime, we can develop a real-time alert system to enhance current 
surveillance techniques.

Once the step of object tracking is done successfully, it can then serve as a means for 
higher level interpretation such as semantic description of objects’

 

motions and their 
interactions. Our object tracking tools have been tested on video sequences with 
moving objects including humans and vehicles.

 

These tools can be deployed in many 
applications such as visual surveillance, road traffic control, human-computer interface, 
and video compression. 

Benefits:

 

Object tracking and 
location estimation are 
fundamental problems in the 
interpretation of surveillance 
imagery. We are developing 
fast light weight methods for 
smart surveillance systems 
with applications ranging from 
emergency response to border 
security to critical 
infrastructure security.

Results showing two humans (frame 10 on the left and frame 50 on

 

the right) being 
tracked over time and space. The estimated position is represented by dots in the 
figures.
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