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Visual Query Processing of Video Databases Based
on Spatio-temporal Quantification

YAHE L1t and YUZURU TANAKAt

Most existing systems for searching video sequences for specified ones only handle descrip-
tions of the spatial relationships between video objects within a single frame of the video. This
paper introduces a method for expressing the temporal changes of these spatial relationships
in a video clip. By defining a sequence of binary spatial relationship types to express the
spatio-temporal relationship between two video objects in a video clip, a query representing
a desired sequence of spatial relationships can be specified as a regular expression over a set
of different binary spatial relationship types. Queries are visually specified as a regular ex-
pression, then translated into SQL. We describe both an algorithm for this translation and a
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prototype system implementation.
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Fig. 1 The spatio-temporal relationship among objects on video.
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Table 1 The record structures to store spatio-temporal properties of each video object.
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Fig. 2 Different types of binary spatial relationhships.
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Fig. 3 The spatial relationship between two objects that
are apart from each other.
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= CREATE TABLE R(Sid, FMin,FMax) (1)
AS SELECT R;.Sceneld AS Sid,
R;.FrameNo AS FMin,
Ri.FrameNo AS FMax
FROM Reference Ri, Reference R2
WHERE R;.ObjectName = a
AND R».ObjectName = b
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Table2 Two relations R; and R respectively satisfying o and 8, and the
relation R that satisfies o - 3.

Sid FMin FMax Sid FMin FMax Sid FMin FMax
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Fig. 4 Binary spatial relationships and a sequence of
them.
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Table 3 The intermediate relation and the result relation for the example query processing.

Sid  FMin FMax
011 030 031
011 032 033
011 035 036

@ TL—Li—F KR,

Sid FMin FMax

011 030 {033

o011 032 |033
o1 035 036
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Fig. 5 Regular expression pads for the union, the concate-
nation, and the transtive closure operations.
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Fig. 6 A visual query interface.
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Fig. 7 An operation tree.

Condition(Al) :
Ri.LocationX + R;.Size < Ra.LocationX
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< Ri.LocationX + R;.Size
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R2.LocationX + Rs.Size < R;.LocationX
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Fig. 8 The support tool to specify reference frames.
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