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Abstract: Since the 1990s, a large number of trees in the Gudao forest area have been threatened by both the natural and human ef-
fects, which caused huge losses to the forestry development of the Yellow River Delta. Therefore, the more detailed and timely in-
formation of forests is required for improving the local forest management and ecosystem monitoring. Individual tree crown delinea-
tion has been demonstrated to be an efficient way to carry out forestry inventories at a fine scale, as the tree crown serves as the ba-
sic unit for biomass measurement, species recognition, or health monitoring, etc. The increasing availability and affordability of
high spatial resolution remote sensing images provides great potential for accurately characterizing the tree crown. Current tree
crown extraction methods based on the imagery were easily interfered by the background objects, especially when there were mix-
tures of trees, shrubs and grass. A conventional watershed segmentation approach could cause over-segmentation of the imagery be-
cause the branches in the imagery are similar to some small tree crowns in shape and scale. To overcome such issues, a new tree
crown extraction method based on the object-oriented extraction and the marker-controlled watershed segmentation with the mor-
phological filtering was presented in this paper to extract the individual tree crown from high spatial resolution image. Firstly, the
tree crown area was separated from the background using the object-oriented method. After that, the morphological opening and
closing operators were employed to smooth the image and remove the noises from the image. Then, we located the tree tops by de-
tecting the local maximum. These tree tops were recognized as markers for the subsequent segmentation. Finally, the tree crowns
were delineated through the marker-controlled watershed method. Based on the QuickBird image, we applied this method to the de-
ciduous tree crown delineation of Gudao forest area in the Yellow River Delta. Both the sparse forest area and the dense forest area
are tested in order to verify the universality and applicability. To evaluate the method proposed in this paper, we conducted a visual
interpretation based on the original images of two plots, and the resulted manually delineated crown maps were then regarded as the

Wefm B #A:2015-09-11; & H H #7 : 2015-12-17.

BT H : FZRHE S8R5 H (2013BAD05B03) ; 1 E R} 2 b fik -1 56 5 L 31351 H (XDA05050601) 5 [ 57 [ SR F) 2= 3k
I El (41023010.41271407),

VEB AN 38 5 A2(1992-) , 2, i -H-2E  BF5 05 17 g il S s FE A5 R R SR . E-mail: guoyushan14@mails.ucas.ac.cn

*EIEE :X'J%E(m?l—)v% L EIFFE R WFFE T ) o R S B B R GEAE PRI EE PN P 9 ST

E-mail: liugs@Ireis.ac.cn



1260 HoBk 5 BBk 2 R 2016 4F

reference maps. The delineation accuracies were assessed by comparing the spatial relationships of the automated delineated crowns
and the reference crowns. The results showed that the overall extraction accuracy is 87.8% for the sparse forest area, and 65.5% for the
dense forest area, which indicated that the tree crown extraction method proposed in this study is effective and promising.
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Fig.1 The flowchart of the method used in this study
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