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Tab. 1 Eigenvector and eigenvalue of principal component analysis

AL 1] TM, M, TM; TM, TM; ™, FFIEAE
PCA, —0. 277374 —0. 208638 —0. 342325 —0. 134361 —0. 675972 —0. 536056 820. 220504
PCA; —0. 298833 —0.197134 —0. 190037 —0. 783727 0. 065948 0. 465989 55. 540073
PCA; —0. 527660 —0.312395 —0.479999 0. 469599 0. 410840 0. 065366 36. 437961
PCA4 0. 078888 —0. 034702 —0.112726 0. 372026 —0.593313 0. 699601 4. 394857
PCA; 0. 713772 —0. 141400 —0. 666386 —0. 085212 0.133792 —0. 036096 3.796746
PCAg —0. 199105 0. 893767 —0.399403 —0.039128 —0.001521 0. 021946 0.790237

AT TM ARG 6 S BEAMSEHUY 4 448
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Tab. 2 Serial number and name of the bands used ﬁ ﬂj{BZEX A ﬁ% ’ j\j T Jﬂi J fﬁl+§£ AR
e R MBITHICR R §) RARA ALY A
WETY S BB FR WEIT S BB FR , "
; = 5 DI B AL A AH S P /N ) 43 2 D 0], 418 13 38 B g3 it 8
1 1
, -~ . - S AP BIR1.2.5 BB A WEBE 5.6 WEEE: 7.8 BB
3 TM; 10 MVI 9,10 B 11 e Bes 12 e Bes 13 e B, srda i Bed
4 ™, 1 PCA, B REIA 221 B AR A X (D 43 51 A- B
5 TM; 12 PCA, & OIF {HIHER .2 4 g OIF (HHEFRT 45 SrA B
6 ™ 13 PCA; M 11,12, 13 P B = A F i & HAf
7 RVI | N Ae —= N s
MERFUN S = H B S OIF (E5K.
x3 FHEBHEXRBIER
Tab.3 Matrix of correlation coefficient of the 13 bands
ccj 1 2 3 4 5 6 7 8 9 10 11 12 13
1 1.000000 0.966968 0.949013 0.506898 0.827268 0.798670 —0. 668503 —0. 673350 —0. 595349 —0. 644705 —0. 887026 —0. 248678 —0. 355661
2 1..000000 0. 979926 0.531674 0.868522 0.836072 —0, 689275 —0. 692691 —0. 628850 —0. 673876 —0. 920573 —0. 226342 —0. 290523
3 1.000000 0. 478784 0.892892 0.875830 —0. 748443 —0. 753035 —0. 696066 —0. 739706 —0. 941703 —0. 136035 —0, 278309
4 1.000000 0.522906 0.342189  0.193936  0.209028 0.088343 0.141511 —0. 507049 —0. 769625 —0. 373521
5 1.000000 0. 963355 —0. 616309 —0. 607288 —0. 791022 —0. 744660 —0. 989486 0. 025120  0.126755
6 1. 000000 —0. 719324 —0. 719006 —0. 868184 —0. 836940 —0. 970838  0.219609 0. 024952
7 1.000000  0.988395  0.859240 0.946158  0.674326 —0. 415636  0.545099
8 1.000000  0.850131  0.940151  0.670682 —0. 422259  0.574819
9 1.000000  0.977101  0.787108 —0. 559352 0. 103691
10 1.000000 0. 766398 —0.525824 0. 292057
11 1..000000  0.000000 0. 000000
12 1.000000 0. 000000
13 1. 000000
*4 HEREASOIFESHRE
Tab. 4 OIF value and ordering of band combination
BEBAE OIF HErp BEBRAE OIF HEr BB G OIF HEr
5.12,13 217. 64028 1 3.5.12 35. 50950 16 3.5.13 27. 74558 31
6.12,13 119. 81643 2 1.11.13 35. 11059 17 4.5.11 27. 62833 32
3.12,13 57. 68119 3 3.11,13 34, 75264 18 3.6,13 27. 36078 33
5.11,12 54. 85600 4 4.11,12 34, 21476 19 3.6,12 27. 34689 34
6,11,13 50. 70286 5 7.11.12 33. 30325 20 9.11,12 26. 85842 35
5.11,13 48.59263 6 8.11.12 33. 09074 21 4.7.11 26. 49280 36
4.11,13 47.99727 7 10,11.13 32. 81951 22 1.5.13 26. 38590 37
6.11,12 43. 60172 8 1.5.12 32. 67137 23 4.5.12 26. 26402 38
4.6,13 39. 74685 9 4.5.13 32. 43868 24 4.9.11 26. 25703 39
1.11.12 39. 66492 10 2.11,13 32. 25639 25 4.8.11 26. 17815 40
3.11,12 39. 06561 11 2.5.12 29. 91878 26 1.6.13 26.12223 41
9.11.13 39. 00728 12 7.11,13 28. 60622 27 5.7.12 25. 75527 42
2.12,13 38. 65560 13 4.6,11 28. 59336 28 5.8.12 25. 68768 43
1.12.13 37.13893 14 10.11.12 27. 97825 29 4.10,11 25. 64788 44
2.11.12 36. 41890 15 8.11.13 27. 90050 30 1.6.12 25. 43231 45
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Fig. 1 Land use map of the extracted result by MLLC
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Tab. 5 Confusion matrix and precision of the
extracted result by MLC
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Fig. 2 Spectral characteristic of the endmembers
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Fig. 3 Poplar area ratio of the extracted result by LSU
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Image Recognition and Extraction of Poplar Plantation Based on MLC and
LSU . Case of Wen-an County of Hebei Province

ZHAO Yuluan'?, LI Xiubin', XIN Liangjie' , ZHANG Ying'*
(1. Institute of Geographic Sciences and Natural Resources Research , CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: China is actively implementing the fast-growing and high-yielding timber base construction pro-
gram in the past few years. There is an increasing number of poplar woodland in the North China Plain o-
ver the past decade, and the North China Plain is one of the major grain-producing areas in China. So the
expansion of poplar woodland may influence food security, which attracts more and more attention. The
area of poplar woodland is a key to the attention. We used TM band 1, band 2, band 3, band 4, band 5,
and band 7 of Landsat 5 as fundamental datum and preprocessed them, then produced a new data set of 13
bands by generating vegetation index and principal component analysis. At last, we chose band combina-
tion of visual interpretation by using optimum index factor (OIF) and extracted information of area of
poplar woodland by using maximum likelihood classification (MLC) and linear spectral unmixing (LSU),
The results showed that; (1) Visible red light, near-infrared, mid-infrared, canopy vegetation index, and
the first three principal components were dominant to the information extraction. (2) The 13 bands were

separated according to correlation coefficient of the bands and then OIF was computed, which can save
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work time, (3) The area of extracted pixels of poplar woodland by MIL.C was 11 259. 84ha, which accoun-
ted for 10. 95% of the research area. Through outdoor authentication, the precision of producer and user
was 84.07% and 93. 14 %, respectively, the outcome of classification and mapping was good. (4) LSU is
a sub-pixel technology. So the area of extracted pixels of poplar woodland by 1.LSU was better than that by
MILC in the area of surface fragmentation. The extracted area by 1.SU reached 11 259. 84ha, which in-
creased largely in the research area. And it accounted for 13. 33% of the research area. In a word, the two
ways complemented each other, which can supply a sample for the quickly investigation of poplar wood-

land and the research on land-use conflict between woodland and arable land.

Key words: MLC; LLSU; TM images; poplar plantation; image recognition



