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Abstract

Irt this paper, walproposed a new approach td trackl
thd object of interest using bi-model algorithm. The

cal region; 2] [Accurate: with good similarity] measure
ment, one pixel position accuracy can be reached; B] [n
sensitive to rotation: thid is becausd thel similarity meas
surement fis conducted om thel consecutivel framed and as

bi-model comprises a Jong term model and a short
term model to allow continuous fracking of|thd object
oflinterest] Td thd [similarity of the bi-model
and the candidate targets) an invariant spatiogram de
scriptor was proposed. Compared to the original spad
the new definition is invariant to rotation with

out sacrificing thd performance. The experiments on

such] the amount bf rotation between them fid small!

Onl thel bther hand, dynamid features face thd follow-
ing problems: [. [nitialization: how fd automatically)
select the pbject of interest in the 1s# frame? [If thd
object ftracking is wrong, how to restartl thd tracking?
2. [Low fframe Iratel how to find the next position ofl
the object if the object moves significantly? (possibly

datasets and the publicly available datasets verify
thd effectiveness of our proposed algorithm.

1. Introduction

Finding an objecq ofl interest in a vided surveillance
system requirey twad fypes ofl features: static features
anddynamic features. Statid features representthe fixed
properties of the object. Using these features, a classi-
fication jprocedure fis lused to find the object oflinterest.
For example, [Viola and Joned [6] used the haar-like fead
tures toljrepresent am object and the Ada-boost approach
fa classify the candidate] The dynamic featured utilizel
the current properties bflthe objecttd find the most sim
ilar object in thel following framel nd o update thel fead
tures with respect to the properties of the next status [1] j

Dynamic features will always be able to find “some
thing” to track but they are not able to ensure that th
object tracked is indeed the object of interest. On the
contrary, static features give us a chance to find “some-
thing” we are interested in but sometimes they will lose
the useful information due to classification errors.

Compared with static features, dynamic features
have the following advantages: 1. Efficient: this is be-
cause dynamic features capture the temporal informa-
tion. [Tracking starts from the pnearby positiong inl a lo4
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cannof predict the next position); B! |Accumulated er
rors: a tracking System) estimated thel similarity between
the two consecutive framed af fthe same timel up-
dates the imodel using features fin thel current frame to
find next position of the most similar object. Since th
model is updated for every frame, the errors may accuj
mulate after a sufficiently largel number of frames.

[n thidpaper, wepropose anew algorithm to robustly|
trackl thel object bf interest. Section 2 defines a rota-
tionl invariant spatiogram descriptor f0 measure similar
ity between two objects. Section/ 3 introduces a new bii
model] tracking algorithm which comprised along terml
model itd capture] static featured and & short terml model
to secure dynamid features of an object] [Experimentall
results will be given in section 4 and kection 5 concludes
this work.

2. Rotation invariant spatiogram descriptor
for object tracking

Spatiograms were proposed to augment the his-
ogram bins with the spatial means and covariances o
he bins [2]. It was successfully used for object tracking
and image retrieval [2, 4, 5].

The definition of the 2"? order spatiogram H =
{h2(b)} b=1:Nis shown in Eqn. 1 [2]:

B2(b) = )i, s} b=1:N ey












