4 23 %% 10 H A F R Vol. 23,No. 10
2003410 H ACTA ECOLOGICA SINICA Oct. ,2003

—— e e —————————

ETHREIFHRAEMSXRE

BB RILE.F48

(BT ARFE+RKBRIBER.EH SIE 230009

WE. B TEFREIEHNEARLE A EBE (GQC-RAGAPP) A RERMIIEERARLBE K
BIFES SR — BB B YR A 3R M B PR 456 BB, R4 R (B A9 K/ K AT X S
A BTSN, N BLHMEREHE#T GQC-RAGAPP R M TREIFFHE R LN
BRERTHNEREIEHARATASBEAR RBELRBAENSHE. LOHENGRRA, HEOFFHE
Wity GQC-RAGAPP MBI R F X RE M4 KM@ 47, & MU RESRR. TN TERIELHE,
EFEERBEBEESE N EXBETRERRIRESP.

QR RRER ;TR REI R BERE

Classification model of natural grassland quality based on

projection pursuit

JIN ]u—Liangg Zhang Li—Bing, Pan JiH-FEHg (College of Civil Engineering, Hefei University of
Technology»Hefei 230009,China). Acta Ecologica Sinica,2003,23(10):2184~2188.

Abstract; A new method based on projection pursuit for natural grassland quality classification, called
GQC-RAGAPP for short, is presented in this paper. The basic idea of GQC-RAGAPP model is to project
high dimension indexes of natural grassland quality classification to projective values in only one dimension
space, to describe classification structure by using a projective index function, to search the optimal
projective directions according to the projective index function, and to analyze the classification structure
characters of the high dimension data by the projective values. The problem to construct and optimize
projective index function is suggested to be optimized by using real coded accelerating genetic algorithm
developed by the authors, called RAGA for short.

The modeling of GQC-RAGAPP is the key in this paper, which includes four steps as following.

Step 1 is to standardize each index of natural grassland quality classification according to the minimum
and the maximum in the classification sample set.

Step 2 is to construct the projective index function, which aim is to synthesize many dimensions
sample data to one dimension z{i) named projective value with projective direction a, where a 1s an unit
length vector. The demands of the scattering characters of the projective values of 2 (i) are that Jocal
projective dots should be denseness, that it is best to condense the dots to some groups, and that the dot
groups should be dispersed. Based on the demands, a projective index function Q{a) is designed as Q(a)=
S5.D., where S, is the standard variance of 2(i), and D. is the local density.
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Step 3 is to optimize the projective index function so that the optimal projective direction ¢” can be
estimated. As a general kind of optimization methods based on the mechanics of natural selection and
natural genetics in biology. RAGA can be applied to deal with the optimal problem of maximizing the
projective index function Q(a) both easily and effectively.

Step 4 is to classify natural grassland samples according to the projective values z* (¢) of the samples,
which can be gained by substituting the optimal projective direction a* according to Step 3. The series of
{2* ({)} can be sorted orders from big to small. The bigger the value of z” (/) is, the better the natural
grassland quality is, based on which the sample set c:an: be classified.

The computation results of the case study can include four terms as following.

(1) In GQC-RAGAPP model, many classification indexes values of grassland samples can be
synthesized projection value with only one dimension, which indicates environmental comprehensive quality

of grassland samples.
(2) The grassland samples can be naturally classified according to the projection value of each

grassland sample.

(3)By using real coding based accelerating genetic algorithm developed by the authors, the modeling
of GQC-RAGAPP can be predigested the realized process of projection pursuit technique, and can
overcome the shortcoming. of large computation amount and difficulty of computer programming in
traditional projection pursuit methods.

(4) Applying GQC-RAGAPP model driven directly by samples data to classifying natural grassland
samples is simple and feasible, its computed result is steady, and its applicability and maneuverability is

good.
(5) GQC-RAGAPP model can be applied to classification and evaluation of nonlinear, non-normal

distribution and high dimensional index data in regional sustainable development study.
Key words: natural grassland; classification; evaluation; sustainable development; projection pursuit;

genetic algorithm
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G AR TFEAEHEBEFERTREYY. BMRBEXAEM IR ERNBRBEEE R {20,
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XN ARIER A 1. BMAE GQC-RAGAPP B M B HAE#ITHE. 1P  FRUTEME
Bk 0 $E AR R B Q) TR AL AL B AR M IEm iR R RA(D# TR,

EEELEHEEAEEERAARG.RG) . REOMX W ABRARNBREERRA. BH RAGA
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Table 1 The indexes values of the natural grassland samples data and their projection valves in a zone

wm MR ARAT  HE  SERRR REAAM  FRGR
FEG  MEE  KESR A% #Ekk  EEAK  RemER  oon  RXGX

No. %y /hmd (%) (%) % (hmrysy 2D R
1 8.0 D. 3815 50. 00 1. 80 &6. 0 3. b4 0. 074 0. 3795
2 6. 0 0.5115 48. 00 . 00 82.0 2- 87 0. 076 (. 3848
3 10. 0 0. 2340 47. 50 32.80 90, 5.91 0. 062 0. 3850
4 15. 0 0. 3930 45. 00 49, 60 g5, 0 3. 71 Q. 097 Q. 4372
5 15.0 (. 3435 42. 00 29. 80 85.0 4. 55 0. 070 0. 3842
6 25.0 0.1695 45. 00 1040, 00 98. ¢ 8. 60 0. 103 0. 5261
7 20, 0 0. 2870 43. 00 71. 20 g5. 0 h. 14 0. 096 0. 4523
8 25.0 0. 3089 43. 00 7h. 90 3.0 4. 97 0.113 0. 4563
5 30.0 (. 6089 42. 00 87.10 Q0. 0 2. 07 0. 160 0. 5031

10 25. 0 0. 5190 57. 98 60. 20 92. 0 2. 18 (. 185 0. 4707

11 25.0 0. 3362 40. 00 68. 20 85.0 4. BY 0. 100 0. 4248

12 25.0 (. 4425 40. 18 8. 77 04. 0 3. 65 0.121 0. 4776

13 25.0 0. 4800 45. 00 73. 90 1¢0. O 3. 086 Q. 144 d.5182

14 415. ¢ 1.0145 45. 00 86. 80 g4. 0 1. 44 0. 259 0. 5521

15 50.0 0. 6015 64. 61 95. 30 08.0 1. 68 0. 301 0. 6033

16 45. 0 0. 7809 43. 00 96. 00 92,0 1. 95 0. 230 (. 5581

17 40. 0 0.6135 47. 30 8Q. 70 g92. 0 2. 27 0. 209 0. 5075

18 55. 0 0. 5700 65. 00 100. 00 08. 0 1. 77 0. 315 0. 6236

19 50.0 . 6495 64. 50 100. 00 85.0 1. 57 0. 305 0. 6056

20 50. 0 0.4230 46. 00 8010 04. 0 3. 38 0. 214 0. 5037

21 50. 0 0. 6884 47. O 100. 00 g5, 0 2-03 0. 251 0. 5877

22 45. 0 0. 9203 56-16 31. 10 65. 0 1. 45 0. 285 0. 5472

23 70. 0 10. 0517 65. DU 84. 20 100. 0 o. 91 0. 406 O, 6381

24 80.0 1. 6035 64. 73 26. 70 1060. 0 Q.67 0. 476 0. 6033

25 850. 0 2. 0586 62. 04 82. 40 9R. 0 . 0.34 0. 551 0. 6877

20 0. O 5. 5350 G3. 00 87.70 a98. ¢ Q.12 (. 994 {. 9423

27 55. 0 3. 0450 55. 00 (. 00 g98. 0 {. 39 0. 500 0. 5672

28 70. 0 Z2- 8740 &g, 00 0. 00 98. 0 0. 28 0. 529 0. 5855

29 10. 0 0. 55495 50. Q0 0. 00 Q0. ¢ 2. 37 0. 104 0. 4064

30 a0. 4. 3635 5. 00 15. 15 99. ¢} .16 0. 862 0. 7622

31 80.0 1.1565 g5. 00 5. 50 08. 0 0. 62 0. 526 0.6110

R I1ABE1IEH.ORBFEER13514.22 5 23 WHEME " (O ¥ 0.144 5 0.259,0.285 5
0. 406, XU EENTEBER L. MEBFESH{1~13,29},{14~22}.{23~28.,30,31}X 3HHAHF S
FEROBEBAHTAEEAX . TUSNAMER IX. XIEXHBPENTALER B H0.0,0.2),
[0.2,0. )F1[0.4,1. 01, X 3 R EH AN M ABEHREL . BHEREANEAR. IREZHEXRE
WMEAHSRER XS5 TIRVB 1IOTHEELERR B, OKRCXEEHREVR RS S RN
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