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Fig. 2. Recognition rate as a function of log(Nr) using the three test images of Section IV. The recognition rate remains relatively constant
for 0.001 < Nr < 2. For Nr < 0.001 it begins a slow decline, which ends in a sudden drop to about 50% when Nr = 0. The rate also
drops when Nr is too large because too strong a prior decreases the effect of the actual training data, which is around 10000 samples for
this experiment.
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Fig. 3. Ferns vs Trees. A tree can be transformed into a Fern by performing the following steps. First, we constrain the tree to systematically
perform the same test across any given hierarchy level, which results in the same feature being evaluated independently of the path taken
to get to a particular node. Second, we do away with the hiearchical structure and simply store the feature values at each level. This means
applying a sequence of tests to the patch, which is what Ferns do.

IV. COMPARISON WITH RANDOMIZED TREES

As shown in Figures 3 and 4, Ferns can be considered as simplified trees. Whether or not this
simplification degrades their classification performance hinges on whether our randomly chosen binary
features are still appropriate in this context. In this section, we will show that they are indeed. In fact,
because our Naive Bayesian scheme outperforms the averaging of posteriors used to combine the output
of the decision trees [20], the Ferns are both simpler and more powerful.

To compare RTs and Ferns, we experimented with the three images of Figure 5. We warp each image
by repeatedly applying random affine deformations and detect Harris corners in the deformed images. We
then select the most stable 250 keypoints per image based on how many times they are detected in the
deformed versions to use in the following experiments and assign a unique class id to each of them. The
classification is done using patches that are 32 × 32 pixels in size.

Ferns differ from trees in two important respects: The probabilities are multiplied in a Naive-Bayesian
way instead of being averaged and the hierarchical structure is replaced by a flat one. To disentangle the
influence of these changes, we consider four different scenarios:

• Using Randomized Trees and averaging of class posterior distributions, as in [20],


