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Problem Definition: 

We need an automatic formalization of a query in such a way that it is able to recognize the data stream coming from the respective sources. In one such case, if one of the sources is the Laser Radar, we need the query to include only the distance parameter since the other parameters cannot be judged using the laser radar. The transformational operator will thus include the media source and one of the various parameters required.

The following are the parameters which we can include 
1. Type of object, e.g. - Vehicle, truck, person, barrier etc 
2. Motion/ Stationary 
3. Color 
4. Direction 
5. Speed 
6. Any other parameter required 
We require the fusion operator in order to compare the results obtained in the transformational operator. It is also required that the results of the transformational operator are taken on a same time period. We also require an additional operator which can be used to combine results from the multimedia database and traditional database.

Proposed Design:-

Once we have the data stream ready, we would want to design a multimedia database in order to store the data coming from the data streams and to successfully retrieve it. The data from the data streams will basically consists of frames and we will have to extract the parameters from them and insert into the multimedia database. Once this is done, we can use the multimedia querying techniques for retrieval. 
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Each individual frame may be a part of the following:

1. Text

2. Images: color, black n white, maps, pictures etc.

3. Video: a sequence of images

4. Audio

5. Some type of combination of 2 or more parameters

We can assume that each frame has a unique identifier, such as a frame-id, which will help us in identification. This frame id will be a part of the data stream and can help us in identifying a source. Like for a frame which is a part of a video camera, can begin with, say 1, for laser radar, it can begin with 2 and so on. As mentioned earlier this will not only help us to identify a source but also in successful retrieval.
We can develop an algorithm which can extract information from the incoming data streams and insert it in to a multimedia database. New mathematical representations of video, image and object attributes that capture interesting features for retrieval can be developed. We can have a database which has the mathematical representations of the known objects such as a car; an airplane etc and can compare this with the incoming data streams in order to ‘identify’ an object. Thus we can assume that the incoming data stream will consists of
1. Frame id

2. X-Y-Z co-ordinates of the objects in the frame, object position
3. Single frame/part of a multiple frames
4. Object type

5. Time stamp

The problem with using co-ordinates to identify an object is that if the particular object is pictured using a zoom, it will appear much larger or smaller in size than required. 

Once we have the database ready, we can use the transformational and fusion operators to extract the required information.

An Example:

The Transformational operator for locating an object in a time period t1 to t2 from a source will be

(ype (object name) (xyz(*) 

( (T) T>t1 and T<t2 
(media_sources(source name) media_sources) 

If we replace the source with some other media source like the video camera, laser radar, etc we can query that source in order to find the required object.
Once we have the data from various sources, we can use the existing fusion operator to combine the results of the two or more sources obtained through the transformational operators as

(type,position, direction 
((motion(moving) (type(Object) 
(xy(*) 
( (T)T mod 10 = 0 and T>t1 and T <t2 
(media_sources (source 1)media_sources 

(type(Object) (xyz(*) 

( (T) T>t1 and T<t2 
(media_sources(source 2) media_sources) 







