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Optimizing the k-nearest neighbors technique for estimating Pinus densata

aboveground biomass based on remote sensing

XIE Fuming, ZI Li, SHU Qingtai
(College of Forestry, Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: For the traditional k-nearest neighbor (k-NN), there are insufficient problems that give the weight of
the feature variables equally when searching the nearest neighbor population units and a lack of weight vectors
for the feature variables. In this study, Shangri-la City, Yunnan Province, was selected as the research area, and
Pinus densata was taken as the research object. Based on 49 field data plots, 116 P. densata data samples, and
Landsat 8/Operational Land Imager (OLI) imaging, a genetic algorithm was used to optimize the k-nearest
neighbor model in the early stages, and the aboveground biomass of P. densata in the study area was estimated
at the pixel scale after the £-NN three parameters (k, t, and d) were repeatedly tested and optimized. Results
showed that accuracy of the £-NN model optimized by a genetic algorithm was better than the traditional £-NN
model. Before optimization, the root mean square error was 30.0 t-hm™, deviation was —0.418 t-hm™, and Ryg
was 54.8%; after optimization, the root mean square error was 24.0 t-hm=, deviation was —0.123 t-hm™, and
Rysgwas 43.7%. Finally, the estimated total aboveground biomass of P. densata in the study area was 0.89x107 t
based on the optimized £-NN model. [Ch, 7 fig. 6 tab. 20 ref. ]

Key words: forest mensuration; £-NN model; genetic algorithm; Landsat 8/OLI; aboveground biomass; Pinus
densata
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Table 1 A list of factors derived from remote sensing
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Table 2  Basic information of biomass measured data
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Table 3 Comparison of model accuracy under different level feature variables

FRIEAE 5 45 90 Hht &/(t-hm™) é/(t-hm™) R s/ %
5l 123 33.96 0.03 61.6
ITEY S 35 33.34 -2.70 63.6
&P 16 29.95 -0.42 54.8
e R ETE LIPS 51 34.52 0.01 62.6

32 WASHMRUEE

3.2.1 k-NN R A eBe & k-NN BRITE B 3 D EZASEC: PEANFRAE AR 523 [ A A0 i B 2
BHd,.,; TTERFMGIC p BT AR B 25 R 00 78 R AE 25 (8] LS A R0 228 SR RE AR Bk BIAUT % w,o
M CHIRICT 257 A4 B A& S W58, 8 k-NN RSB BE 26 S8R A B 42U, S5 PR A 2 R L
(70%) , FLUIEHRIEES (3.5%), LAKIIRIAESC A1 B4t (1.9%) , SOASBIF 5% 15 B RR FG B 2 A by R AE A% o
25 (A RUBE (PR A v o b (O 3530 5 A T 1~10, ASHIFIT 45 4 HH BE A 52 36 55090 e LA k=5, &l 3A.
k<5mf, HIRUORSRERG b RS R MI4R S, IFAE k=5 BB RS B k>5 B, BRI B R Wi R AR ¢ B IR
BT, R R R L (3), o G R 0~2 YA, R EDRS FE Y 52 /N (] 3B, AR
FHL2,

60 58r

A B
591 57T
581
S 57F S st
2561 g
54 54
55F 351
54 sql
53+
1 1 1 1 1 1 1 1 1 ] 5 3 1 1 1 1 ]
2072 4 6 8 1012 14 16 18 20 0 04 08 12 16 2.0
k t

B3 E-NNAZRRASE Mk Aot 49 TAC M 25

Figure 3 Change curve of model accuracy with the value of & and ¢

322 @R EASBOLA  BALRERANH RO R AR R R A, IR B AT A-NN
BB o 2R WA A TIUINORS JEE o 53k b 1 2 52 e 0 T T Sheffield 825005 T HAR , Hob i S BUEAE L
B ROAZI, REHE . Hob, B4 R TENE v(e, 0, &) FEE AR E(10, 30 5 50) 1
MR TR, R QRBORT S0y, i R R AR RB AL U BP AR, R TRE . £ 40
TR M B R R 2 B R ) £ T



520 TR AN N N = 1 2019 46 H 20 H

x4 BEEEANSHESEZRETILE

Table 4  Parameters and main functions of genetic algorithm
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Figure 4  Reduction of fitness value curve with the number of

generations in optimization of genetic algorithm
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Table 5 Values of the elements of the weight vector for feature variables for the 50th optimization (with upper bounds 0.5 and 50
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Table 6  Statistics of observations and model predictions of aboveground biomass of Pinus densata
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i 520 10.2 141.2 55.1 34.9
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Figure 5 Comparison of estimation accuracy of aboveground biomass of Pinus densata between k-NN and ik-NN model
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Figure 7  Spatial distribution of Pinus densata aboveground biomass in Shangri-la at the

pixel scale
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