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Abstract In many information processing tasks,individuals are easy to get a lot of unlabeled data,but labeling the unla-
beled data is quite time-consuming and usually expensive. As an important learning method in the field of machine lear-
ning,active learning reduces the cost of labeling data by selecting the most information data points to label. However,
most of the existing active learning algorithms are supervised method based on the classifier,not suitable for the sample
selection problem without any label information. Aiming at this problem,a novel unsupervised active learning algorithm
was proposed,called active learning based on adaptive sparse neighbors reconstruction, by learning from the optimal ex-
periment design and combining the adaptive sparse neighbors reconstruction. The proposed algorithm adaptively selects
the neighborhood scale according to different regional distribution of dataset, searches the sparse neighbors and calcu-
lates the reconstruct coefficients simultaneously,and can choose the most representative data points of the distribution
structure of dataset without any label information. Empirical results on both synthetic and real-world data sets show
that the proposed algorithm has high performance in classification accuracy and robustness under the same labeling
cost,
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Fig. 2 Comparison results of artifical dataset for LLR and ASNR

algorithms under different parameters
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Fig. 3 Partial images of Yale face dataset
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Table 1 Recognition accuracy of Yale dataset

(percentage of mean and standard deviation)
AR o R E
#H Random AOD TED LLR ASNR
5 15.3+3.6 16.8+2.1 12.9+2.0 16.1+2.4 16.7%£1.6
10 23.8+4.1 19.1+1.9 27.5+4.2 30.0%3.1 29.8+2.1
15 30.944.8 27.6+2.5 37.9+2.4 38.2%*3.6 38.0+2.5
20 35.94+5.7 31.7+3.0 42.6+2.8 44.1+£4.1 43.9+3.1
25 41.9+6.1 33.9%+3.6 47.4+2.9 51.9+3.5 52.3%2.5
30 46.4+5.7 38.3+3.7 52.5+3.2 58.144.1 58.7%3.1
35 50.6+5.6 43.6+2.8 56.6+4.6 63.94+3.7 64.2+2.6
40 54.5+5.3 45.1+2.9 61.5+4.7 66.5+3.3 67.6%3.2
45 57.44+5.7 46.7+2.9 62.8+4.3 69.34+3.6 69.5+2.6
50 60.0+5.5 48.2+3.1 63.7+4.5 70.4+3.0 71.2%3.2
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Table 2 Recognition accuracy of Yale dataset for LLLR and ASNR algorithms(percentage of mean and standard deviation)

#AHKE 5 10 15 20 30 35 40 45 50
LLR 13.545.4  28.644.7 33.4+4.7 39.244.9 46.8+5.2 53.445.4 58.246.4 61.246.9 62.3+7.0 63.2+7.2
ASNR 15.2+1.9 29.5+2.3 35.7+2.4 41.3%£2.5 48.4+2.7 55.1+2.9 60.5+2.4 64.6%1.4 67.2+1.7 68.4+1.4
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Fig. 4 Partial sample images of USPS handwritten font dataset
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Table 3 Recognition accuracy of USPS handwritten font dataset

(percentage of mean and standard deviation)

A 4k FE

#H Random AOD TED LLR ASNR
10 31.9+£4.1 32.0£5.1 37.84£3.3 39.3%+3.6 40.3*2.8
20 43.74+4.2 42.3%+4.8 51.1+£4.1 53.9%3.2 52.8+%3.2
30 50.8+£3.9 45.1£5.4 57.7+4.2 62.1%£1.9 61.94+2.9
40 57.5£3.7 48.2£4.8 62.5£3.9 67.2+2.2 66.94+2.4
50 61.9+£3.8 50.44£5.1 65.3+£3.3 70.5+2.4 71.0%2.6
60 65.0+3.4 53.2+5.0 68.4+3.2 73.2+1.9 74.1%2.0
70 67.7£3.2 54.7£4.5 70.3£2.5 74.6+=1.8 75.1%1.9
80 69.8+£3.0 55.8+t4.6 71.8+2.6 76.8%+1.6 77.0%1.8
90 71.5+2.8 58.3+4.2 74.4+2.5 77.9+1.8 78.2%1.6
100 72.9£2.5 59.6E£4.1 75.3%2.1 78.8+1.3 79.2%1.4
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FRUfE 22 . ASNR BIE RIS 80 A 2 10,20,40,80 B2 R J5

I RbR 22 . SCHR X HL 2 SR AN 4 B s, MR 4
[ AT LA M, ABSRL A 9 22 4k X LLR B33 1 5% ml L 38K,
FRvEDR 22 e/ R 4. 8, e KON 6. 25 T A A SCHR HE 9 ASNR
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Table 4 Recognition accuracy of LLLR and ASNR algorithms on USPS handwritten font dataset

(percentage of mean andstandard deviation)

HARHE 10 20 30 10 60 70 80 90 100
LLR 34.5+5.2 49.6+4.8 57.4%+4.9 62.31+4.8 64.2+5.1 67.4+5.2 68.7+5.4 70.8+5.9 71.6+6.0 72.616.2
ASNR 36.2+3.5 50.1%3.3 58.7%2.4 64.4%£2.2 66.6+2.7 68.1%£2.8 70.5%2.3 73.6x1.8 75.2%1.7 77.4%£1.6
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