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Ensemble of Fuzzy Decision Tree for Efficient Indoor Space Recognition
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Abstract

In this paper, we expand the process of classification to an ensemble of fuzzy decision tree. For

indoor space recognition, many research use Boosted Tree, consists of Adaboost and decision tree.

The Boosted Tree extracts an optimal decision tree in stages. On each stage, Boosted Tree extracts

the good decision tree by minimizing the weighted error of classification. This decision tree performs

a hard decision. In most case, hard decision offer some error when they classify nearby a dividing

point. Therefore, We suggest an ensemble of fuzzy decision tree, which offer some flexibility to the

Boosted Tree algorithm as well as a high performance. In experimental results, we evaluate that the

accuracy of suggested methods improved about 13% than the traditional one.
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Fig. 3. Comparison between Decision Tree and Fuzzy
Decision Tree.
(a) Decision Tree. (b) Fuzzy Decision Tree.
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Fig. 4. Example of Soft Decision.
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Fig. 5. Data Distribution.
(a) Positive data. (b) Negative data.

2. Ensemble of Fuzzy Decision Tree
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Fig. 6. Relationship between data and tree
(a) Decision Tree. (b) Fuzzy Decision Tree.
(c) Fuzzy Decision Tree with Weight Map.
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I1l. Experimental Results
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Fig. 7.
(a) Train Database.

Image Database.
(b) Test Database.
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Fig. 8. Examples of Super—Pixel.
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Table 1. Feature of each Super—pixel

Feature Index
Region size rate in an image Location
Average of X Position in a Super—pixel Location
Average of Y Position in a Super—pixel Location
Average value of RGB Color
Average value of HSI Color
Difference of RGB Average value between an
: . Color
image and a Super—pixel
Difference of HSI Average value between an
. ) Color
image and a Super—pixel
The number of Edge pixel Edge
Average of Edge pixel Edge
Maximum bin value from the Gradient in Edge
pixel Edge
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Fig. 9. Indoor Space Recognition
(a) Original Image. (b) Traditional Method.
(c) Proposed Method.
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Fig. 10. Indoor Space Recognition with difference
between recognition and ground truth.
(a) Original image. (b) Ground truth.
(c) Traditional Method. (d) Proposed Method.
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Table 2. Comparison of Ceil Recognition

Boosted Tree Fuzzy Boosted Tree
TPR 85.07% 91.39%
FPR 14.93% 8.61%
TNR 81.53% 73.05%
FNR 18.47% 26.95%
Table 3. Comparison of Floor Recognition
Boosted Tree Fuzzy Boosted Tree
TPR 81.66% 90.67%
FPR 18.34% 9.33%
TNR 88.79% 78.57%
FNR 11.21% 21.43%

Table 4. Comparison of Wall Recognition

Boosted Tree Fuzzy Boosted Tree

TPR 76.52% 81.38%

FPR 23.48% 18.62%

TNR 26.94% 17.24%

FNR 73.06% 82.76%
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