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Estimation method of forest canopy density
based on high resolution remote sensing data
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[ Abstract] Forest canopy density is an important parameter for studying forest ecosystem and understanding forest resources.
Traditional field measurement methods are inefficient and can only obtain some representative data in a small range, which is not
conducive to the study of spatial distribution and change of forest canopy density in a large area or region. In order to estimate forest
canopy density and analyze its correlation with remote sensing image factors, this paper takes Bakeshiying Town and Changshanyu
Town in Luanping County of Hebei Province as the research area, and uses high resolution GF-1 data, combined with SRTM DEM
data topographic factors, to invert forest canopy density in this area. On the basis of systematically analyzing and evaluating the
related literatures of forest canopy density at home and abroad, 14 factors, such as red band, near infrared band, brightness,
greenness and yellowness, are selected as independent variables to participate in the construction of three models: multi—variable
Stepwise Regression (MSR) , Random Forest (RF) and Cubist, and the canopy density is improved. The experimental results show
that the results of random forest and Cubist algorithm based on machine learning are better than those of traditional multiple stepwise
regression algorithm. The evaluation indexes show that Cubist regression algorithm has the best fitting effect in this research area.
Multivariate stepwise regression (MSR) algorithm is mature and simple, and widely used, but the model is unstable, the inversion
accuracy is not high, and it is not suitable for estimating canopy density in large areas; Random Forest (RF) can process large data
quickly, but the situation of overestimation and underestimation is serious, which increases the estimation error of canopy density;
Cubist is very successful in predicting continuous values, and uses the nearest neighbor sample to adjust the rules. The prediction
results show that the model is stable and can get more accurate prediction values, but it takes a long time to calculate.
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Fig. 1 Study of regional geographic location maps
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Fig. 2 Preprocessing results of multi-band data in the study area

22 BEGREE

N T AT ERS R ) 2 B R, BB 8 m
(22 BOr 2 m 14 O B AT R R G R T
TR A SR AT IR S AT XT L T 4
Fhih & B L ag 45 1, B, PC Bl & . Brovey @l & .
NNDiffuse Pan Sharpening ffi & Fll Gram —Schmidt
4. M Z T NNDiffuse Pan Sharpening Bl 4k B
RRH, SORTE M, A Ta) 3k B Rl & RCR A 181 3 B

(d) IES#IE E%R

(d) Orthorectification image



P lT e . T 03 EORSCHE B AR PAT A I 7 5 69

(a) PCRAA
(a) PC fusion

(b) Brovey fili &5

(b) Brovey fusion

(c) NNDiffuse Pan Sharpening fli & (d) Gram-Schmidt fli &
(c) NNDiffuse Pan Sharpening fusion (d) Gram—Schimidt fusion

B3 FAEEZEGMEER
Fig. 3 Image fusion results of different algorithms
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Tab. 1 Comparison of evaluation indicators of different fusion
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Fig. 4 Random forest supervised classification results
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Fig. 5 Calculation results of vegetation index
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Fig. 6 Computational results of transformation components of reel cap
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Fig. 7 Calculation results of topographic factors
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Tab. 2 Comparison of regression models
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Fig. 8 Distribution map of forest canopy density in the study area
in 2018
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