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Selecting Training Images Using Underlying Common Classes
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Abstract: In this paper, we proposed a novel method to effectively select discriminative training samples
for local photo classification or management. We introduced a concept widely shared by most of photo
albums, underlying common classes, and based on this concept we catch more colorful and more charac-
teristic/discriminative training samples. We first learn valuable feature dimensions and adaptive sampling
methods from images of each single common class, and then apply acquired information/knowledge to target
local photos so that discriminative training samples can be found out. We have evaluated our proposed
method on 21,424 photos taken in daily life of a nursery school to solve two classification problems. Exper-
imental results show that our method is superior to not only randomly sample selecting method but also
traditional sample selecting method without introducing common classes. Since underlying common class we
depend on is a general concept, a wide range of application of proposed method can be expected.
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Fig. 1 Outline of our proposed method.
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Algorithm 1 Compute the discriminability list P
Require: training samples: D = {(fi, g:)}", gi € (c1...c7)

Require: number of data points in ¢;: n;
Require: element-wise multiplication: ®
Require: element-wise division: ©

1. m:= % >, fi {total mean of all samples}

2: St =31 (fi—m)®(fi—m) {total variance of all samples}

3: for t := 1 to num-class do

4 my = n% > ice, fi {mean for class c¢}

5. 07 = Y ieo, (fi —mu) ® (fi —my) {within-class variance
for class ¢t}

6: end for

7o Sw o= Z?zl o? {total within-class variance}

8: Sp := St — Sw {total between-class variance}

9: P:=Sp 0 Sw

10: return P
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Algorithm 2 Learn dimensions and selection method
(di, 57)

Require: training samples: D = {(fi, g:)} ¥,
Require: discriminability list: P
Require: selecting methods M
Require: evaluation function L(d, s, n)
1: for ¢t := 1 to num-class do

for n := num-pattl to num-patt2 do

3 L*:=0

4 for h := num-dimel to num-dime2 do

5 Add the first h elements of P, € P to d

6: Clustering on D with dimension set d

7 for all s in M do

8 Select n samples from resulting clusters by s
9 if L(d,s,n) > L* then

10: dy :==d
11: sy i=s
12: L*:=L
13: end if

14: end for

15: end for

16: end for

17:  Choose the most frequently appeared d} and s} as (d}, s})
18: end for
19: return (df,s})
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Algorithm 3 Select valuable training samples

Require: target local images: I = {f;} M,

Require: number of training samples to be selected: ny,

Require: discriminative dimensions for class ¢;: dj

Require: sample selection method for class ¢;: s}

1: Iy =D

2: for t = 1 to num-class do

3:  select dicriminative features I’ = {f/}M, based on d}
clustering on I’
obtain clustering result R;

: for all R; € (Rl RT) do

4
5
6: end for
7
8 n = ng /num-class
9

n := [n] {the maximal integer that does not exceed n}
10:  select n samples from R; by s; and put them into I},
11: Itr = ItrUIfl,T
12: end for

13: return I,
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Fig. 5 Summary of the experiment for verifying our proposed
method.
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Fig. 6 Some photos in a nursery school album.
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Table 1 Correspondences between photos and common classes.
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Fig. 7 Some examples of common class images.
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Fig. 8 Recognition accuracy of our proposed method and comparison with baseline

methods.
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Table 2 The results of common class learning.
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