




Figure 7: Figure shows views from cameras 1 and 2
stitched side by side. Robot appears in view of camera
1. Inset (in semi-transparent layer) shows robot loca-
tion on ground plane. The robot is performing global
localization.

Figure 8: Robot appears in view of camera 1. The robot
has finished global localization and is now doing position
tracking and begins patrol.

this new location.
These experiments demonstrate the ability of the

robot to use its autonomously calculated homography
to navigate to a person detected by the external cam-
eras. The system is correctly able to track the intruder in
either of the external cameras and use the calculated ho-
mography for the relevant camera to navigate the robot
to him. When the intruder moves between cameras, the
system is able to calculate a new ground plane position
for him and redirect the robot there.

8 Conclusion

A collaborative surveillance system has been presented
in this paper that utilizes a mobile robot to establish
a mapping between camera image planes and a ground
plane coordinate system. The robot is localized in the
image plane of the external cameras and is also localized
on a ground plane map. This simultaneous localization
gives the system a series of corresponding points on the

Figure 9: Robot continues patrol.

Figure 10: Intruder appears in view of camera 1. Inset
robot localization view shows, in addition to the robot’s
location, the path to the intruder on the ground plane.

Figure 11: Robot turns around and approaches intruder.

Figure 12: Intruder has now moved to camera 2. Robot
turns around. Inset shows path to new position of in-
truder.

Figure 13: Robot intercepts intruder.
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image and ground planes, which it uses to calculate a
homography or mapping between the two. The robot
starts navigating a series of pre-defined waypoints. As
soon as it enters the field of view of a camera, it com-
mences a visual servoing procedure that makes it orbit
the centre of the image and prevents it from leaving the
image margins. Once calibration is completed for one
camera, it proceeds to the next camera. Experiments in
this paper have been conducted with two cameras. Ten
experiments were conducted for both cameras where the
system-calculated homographies were compared with ho-
mographies calculated using ground truth points. The
error was determined to be half-metre or less; adequate
for navigating our robot to an intruder. Three further
experiments were carried out in which the robot success-
fully intercepted intruders using the calculated homo-
graphies. In one of the experiments, the intruder kept
moving between the two cameras and the system was
successfully able to make the robot pursue the intruder.
In future work, the accuracy of the robot detection in the
image plane will be improved, which will in turn improve
the accuracy of the homography. Also, our approaches
for people tracking from a moving panoramic camera
[Chakravarty and Jarvis, 2008] and a moving perspec-
tive camera [Chakravarty et al., 2006] will be integrated
into this system so that once the robot gets within the
vicinity of the intruder, on-board sensing could take over
the tracking.
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