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An Algorithm for Simultaneously Tracking Multiple Trajectories
Based on Context Free Grammar Model

Hiroaki SAKOE and Shin’ya TAKAHASHI

(Received December 21, 1998)

Abstract: An algorithm for tracking multiple trajectories in a noisy image based on a context free
grammar model is investigated. Individual target trajectories and their mutual relation are described in
terms of a context free grammar to form a model of trajectorics. A CYK based parsing algorithm is
proposed and an acceleration technique with beam search is incorporated into the parsing process. A
high performance and a high noise robustness of the algorithm were demonstrated by applying it to test
images and the effectiveness of beam search were shown through experiments.
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Fig.1 An image including multiple trajectories.
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Table 1  Examples of local behaviors of a single tra- Table 2  Examples of local behaviors between two tra-
jectory. Jjectories.
local behavior . . local behavior ]
of a single constraint conditions between two constraint conditions
. (A>0) . .
trajectory trajectories
ri continuous r—A<y<z+A S separate blank exists between
(default) I z1 and 2
T2 horizontal I y=zx S= parallel Yo — Y1 = Tz — X1
r3 monotonically T r—A<y<czx S< widening Yo — Y1 < Tp — X1
increasing 8> narrowing Y2 — Y1 > T2 — 1
r4 monotonically r<y<z+A Sx symmetry Ty — Y =Yz — T2
decreasing Sc branch 1< T2, Y1 =Y2 =Y
$5 merge T =zT2=2z, y1 < Y2
Table 3 Examples of local behaviors of two trajectories.
symbol | the number of | local behavior of | local behavior of local behavior
v € Vp | trajectories,k | the trajectory x; | the trajectory x2 | between trajectories z1 and z»
a 2 r3 r3 S— Or S«
b 2 4 rd $= Or S>
c 2 T2 T2 -
Terminal symbols a,b and c stand for the following local behaviors of trajectories: A symbol “a” means the trajectory

1 and 2 are monotonically increasing and their relation is widening or parallel; A symbol “b”means the trajectory 1

and 2 are monotonically decreasing and their relation is narrowing or parallel; A symbol “c”means the trajectories 1

and 2 are horizontal.
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Fig.2  An example of CFG model.
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Fig.5 Beam search effect for test images with binary

noise (b).
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Table 4 The rate of the successfully tracked images (%).

noise type of beam size R
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