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Active Learning based on Hierarchical Clustering
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Cheong Hee Park™

ABSTRACT

Active learning aims to improve the performance of a classification model by repeating the process to select the most helpful unlabeled

data and include it to the training set through labelling by expert. In this paper, we propose a method for active learning based on

hierarchical agglomerative clustering using Ward's linkage. The proposed method is able to construct a training set actively so as to

include at least one sample from each cluster and also to reflect the total data distribution by expanding the existing training set. While

most of existing active learning methods assume that an initial training set is given, the proposed method is applicable in both cases

when an initial training data is given or not given. Experimental results show the superiority of the proposed method.
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Input % : the number of samples to select

Output {sy,...,s;} : the set of the selected samples

1. Construct a dendrogram Z by performing hierarchical
clustering using Eq. (2)

2. From Z, find the location where k& clusters
G ..., G, are composed

3. for i=1 to k

4. s, =argmin,_ le—z, (z; is a centroid of )

T € Cf
5. end for

Fig. 3. AL-HAC Algorithm for composing an initial training set
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Table 1. data set

data samples features classes
usps 11,000 256 10
pendigit 10,992 16 10
segment 2,308 19 7
optdigits 5,620 64 10
isolet 7,798 256 26
51 £7| &8 Mol gl Aol Y vl
27) &9 APl QY A AGE WEE B
A, dests dlold AEe & 1058 10074 1074
A S7A7IM Adestar, A9k dHeolHE 7hAlal SVM
MLPE ol&3to] HAE wvlojHd tigh &7 AS=E 54
aHlth vheat 22 47le] daelFe] 4 Hlal skt

Input k : the number of samples to select

L : an initial training set

Output {sy,...,s;} © a set of the selected samples

1. Construct a dendrogram Z by performing hierarchical
clustering using Eq. (2)
2. From Z, find the location where k+1 clusters
C,...,C,y, are composed
add = 0
. while add < k

5. Remove the cluster to be splitted and add two new

~ W

clusters to S
6. if any one among two added clusters does not include
the elements of L,
then add = add + 1

. end while

N

8. select a representative element in each cluster of S
that does not include any element of L by using
Eq. (6)

Fig. 5. AL-HAC algorithm for extending an initial training set
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Fig. 9. Prediction Accuracy using MLP when an initial labeled set is given(one sample per class)
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