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Visualization of Cross-View Multi-Object Tracking
for Surveillance Videos in Crossroad

LIU Cai-Hong ZHANG Lei HUANG Hua

(School o f Computer Science s Beijing Institute of Technology, Beijing 100081)

Abstract  Cross-view Multi-object tracking and displaying for large scene is a basic requirement
of surveillance video intelligent processing system. However, because of the limited field of view
of a single camera, it’s impossible to meet the exact requirement for long distance object track-
ing. In this paper, we propose an algorithm for visualization of cross-view multi-object tracking.
We try to combine object information from multiple views and achieve the goal of tracking object
in a wider field of view that is obtained by stitching the multiple views with overlapping areas.
The proposed algorithm mainly contains four steps: background stitching step, object detection
step, cross-view multi-object tracking step and visualization step. In the background stitching
step, at first, we need to know the mapping from each view to the reference view plane. But
there are too few feature points to find in the crossroad and we can’t find the corresponding
points with traditional methods that based on the feature point detection and matching. So we
present a half-interactive method to determine the corresponding points between each view and
reference view. The half-interactive method is based on geometrical information in background
image, such as the vanishing point, horizontal line. It’s easy to operate and reliable. And then
we can use the obtained point pairs to calculate the homography matrix, by which we can project

the camera image plane onto reference plane. Then the SPHP algorithm is adopted. It is on
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account of that the severe projective distortion is introduced into the images after the perspective
projection with the homography matrix and we use the SPHP algorithm to keep the perspective so
that we can get an as wider as possible field of view. At last, we stitch the calibrated background
images with linear fusion. Thus we get the mapping relation from each view to the stitching
view. In the object detection step, we detect the objects with ViBe background modeling
algorithm. For object detection, background subtraction is commonly used. One of most popular
algorithm for background subtraction method is Gaussian mixture model. But in this paper, the
ViBe algorithm is a more appropriate choice because it’s less noisy and more convenient to solve
the problem of ghost and the case when the object stops for a long time compared to the Gaussian
mixture model. Although the ViBe algorithm is suitable, it’s a pixel-level algorithm, and it is
sensitive to shadows. So in order to get more correct object detection information, we have to
remove the shadows to improve accuracy of object detection. Then, in the cross-view multi-object
tracking step, we can use the obtained mapping relation to find the location of every object in
reference view. And in each view, we achieve single-view multi-object tracking by Kalman filter.
Once we get the trajectory in each single view, to determine the same object in different views by
trajectory correspondence which uses the least mean square to matching the trajectory from different
views. Thus finally in the visualization step, we implement the cross-view multi-object tracking
and visualization algorithm. The experimental results demonstrate that our algorithm is efficient
to the persistent object tracking and visualization.

Keywords cross-view; multi-object tracking; homography; ViBe; Kalman filter; trajectory
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Background

Because of the limited field of view of a single camera,
it’s impossible to meet the exact requirement for long
distance object tracking. To solve this problem, we propose
an algorithm for visualization of multi-view multi-object
tracking based on view stitching for surveillance videos in
crossroad. And we can achieve the goal that visually display
the objects tracked in a common wider field of view which is
stitched by the views of several camera. This is the first time
we do something for this research subject. And to our
knowledge. there is no such research before.

This research is related to quite a few research fields,
mainly includes image stitching, object detection and multi-
view multi-object tracking. Then we will introduce these
three fields one by one.

At first, for image stitching, it’s a popular research
topic in recent years. The algorithm is much mature today
and the result stitched images is more and more natural with
fewer and fewer artifacts. But the proposed algorithms are
mainly based on feature point detection and matching, it’s
still not applicable in the case like our research that the
parallax between images is too big, even to 90 degrees, the
overlapping area is limited and feature information is too little.

Second, for object detection, the method most commonly

ZHANG Lei, born in 1981, Ph. D. , associate professor.
His research interests focus on computer graphics.
HUANG Hua, born in 1975, Ph.D., professor. His

research interests focus on image and video processing.

used is still background modeling and foreground detection,
such as the Gaussian mixture model and ViBe background
modeling algorithm and so on. The Gaussian mixture model
is still the most popular algorithm for background subtraction.
But there are still other methods that get specific object model
by training a lot of sample data. Comparing to the background
subtraction, these methods can get more accurate detection
result, but there are still limitation exists. First, these methods
usually need a lot of data to train. Second, they usually only
can train models for specific kind of object. They are not
universal for every kind of object.

The last is the multi-view multi-object tracking. It mainly
contains two kinds of methods: track-first method and fuse-
first method. Track-first methods perform tracking in each
camera and then project and link the resulting information on
other views. And the fuse-first methods project detection
information from each view to a common view and apply
tracking. In recently years, the research has focused on the
tracking-by-detection principle. In other words, they assumed
the detection information has obtained and tracking becomes
a data association problem. And recently they usually use the
detection information to construct a graph, and transform the

problem to be an optimization problem to solve.





