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Fig. 4. Tracking a template on a planar object.
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Fig. 5. Tracking a template on the back of a car.

experiment, we track a (43×43) template on the back of a
car with a camera mounted on another car (see Figure 5(a)
to (e)). Again, the tracking is accurately performed (see
Figure 5(f) to (j)) in spite of the template changes due to
people movement that we can see through the window of
the car.

VIII. CONCLUSION

In this paper, we have proposed a real-time algorithm for
tracking planar targets. We perform an efficient second-
order approximation of the error using only first order
derivatives (the ESM algorithm). This avoids the compu-
tation of the Hessian of the cost function. At the same
time, the second order approximation allows the tracking
algorithm to achieve a high convergence rate. This is
very important if we want to track objects in real-time.
Despite the ESM algorithm deals only with changes of
the template due to the 3D motion of the plane, it can be
extended in order to take into account illumination changes
or transformed into a robust algorithm in order to take into
account partial occlusions.
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