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Band selection for hyperspectral imagery based on combination of
genetic algorithm and ant colony algorithm

Wang Liguo, Wei Fangjie

College of Information and Communications, Harbin Engineering University, Harbin 150001, China

Abstract: With the development of remote sensing technology and imaging spectrometer, hyperspectral remote sensing
images are widely used. However, the features of hyperspectral images have brought great difficulties for its classification
and identification. One important research question is “How to select a group of bands from hundreds of bands of
hyperspectral images, which are good for classification and identification?” In view of the above question, the existing band
selection methods are analyzed, and a new method of hyperspectral imagery band selection is proposed, which is combined
with genetic algorithm and ant colony algorithm. In the algorithm, the genetic algorithm is used to search for some better
solutions quickly which initialize the information list of the ant colony algorithm. Then, the ant colony algorithm can
effectively search for the best solution. In the part of the genetic algorithm, quaternary encoding is used, which makes
encoding /decoding and genetic operation simple and uses less memory. In the part of the ant colony algorithm, subspace
division is used to deal with hyperspectral images, reducing the search range of the ants. Which improves the search
efficiency, and reduces the correlation and redundancy of the output band of hyperspectral image. The algorithm makes
good use of the advantages of both genetic algorithm and ant colony algorithm and overcomes their defects, by consuming
less time and outperfoming restraining method for band selection. An AVIRIS image was used for experiment with the

proposed algorithm, which proves that this algorithm of hyperspectal dimension reduction is effective in terms of band
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selection performance and execution time consumption.

Key words: hyperspectral imagery; band selection; genetic algorithm; ant colony algorithm
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Table 1 The data of experiment

W4 Fx ZRFEA KL IUREA KL
Corn-notill 717 717
Corn-min 417 417
Grass/Pasture 249 248
Soybeans-notill 484 484
Soybeans-clean 307 307
Grass/Trees 374 373
Hay-windrowed 245 244
Soybeans-min 1234 1234
Woods 647 647

H1 3 AL SE A5 R 0] LUA AR SCREAS B 1Y By
DL B LA A N 5 B LU SR IR
PET BORESEIS B A B BEAH & PR RE, RN 2 i R
R J5 T, AR SCH- i A WSSO JRE s s R T O R0

F2 3R TH 3 FITEMELE
Table 2 The comparison of different methods of three kind of things

B AR U B T {5 H& OIF PENENT S EFTHA]
(=R7S WAL e M /10° /% /min
A N, +N,  (7,38,97,113,164) 0.583 7 1.5129 92.84 10
VG i X=R7 30 (6,38,101,117,162) 0.650 1 1.318 8 92.00 90
U =R 300 (10,56 ,85,149,163) 0.614 2 1.014 7 89.73 4
S TR 300 (14,42,90,127,162) 0.604 5 2.2116 92.62 10
READLIE ki 300 (13,52,102,121,165) 0.726 3 1.422 6 92.34 7
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Table 3 The comparison of different methods of five kind of things

I Bk AR bidE 1y 7 B & OIF SR iz THE ]
ok WL HE A /10° W5 BE/ % /min
PN RS N, +N, (25,39,84,129,162) 0.618 4 2.6123 82.93 12
WCRER 30 (34,42,62,129,178) 0.628 2 2.5396 82.57 129
hAEE 300 (20,42,63,128,155) 0.655 1 2.575 4 81.51 6
R REE R 300 (29,42,84,127,178) 0.628 3 3.144 8 82.61 11
FERR ik 300 (20,44 ,97,129,160) 0.623 9 2.2810 81.55 9
x4 9 YA TH 3 FAEMNEEE
Table 4 The comparison of different methods of nine kind of things
BBk S AR BB Ty 5 B4 OIF RN BT
=R7S WEL HE AHIM: /10° KR/ % /min
7R S N, +N, (20,42,87,131,162) 0.623 8 2.970 2 74.05 37
LGRS 30 (14,39,74,128,162) 0.6552 1.954 0 73.11 301
WAL 300 (28,40,62,117,164) 0.6752 2.349 0 73.71 15
PR R 300 (28,42,87,131,162) 0.629 5 3.096 6 73.77 31
RERIE K 300 (19,45,99,131,178) 0.650 1 1.862 9 73. 64 21
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Fig.2 Different algorithm optimal solution classification of three kinds of things
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Fig.3  Different algorithm optimal solution classification of five kinds of things
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Fig.4 Different algorithm optimal solution classification of nine kinds of things
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