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Abstract

Object-based image analysis (OBIA) is increasing viewed as a more valid classification method than
the traditional pixel-based method in recent years. In order to make comparisons of the two methods, in
this study we applied OBIA with a Landsat image to implement land-cover classification in the Hengchun
Peninsula of Taiwan. The OBIA approach involved segmentation of image data into objects at an
agreeable scale level. Then objects were categorized using training set and the nearest neighbor algorithm.
On the other hand, pixel-based classification was used in a maximum likelihood (MLC) algorithm. An
accuracy assessment on both classifications using confusion matrices were undertaken based on 770
reference sites. A comparison of the results demonstrated a statistically significantly higher overall
accuracy with OBIA over the MLC. The results suggest that OBIA can satisfactorily extract land
information and explicit spatial patterns, and in particular vegetation from satellite imagery.
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Fig. 1. Location of the studied area.
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Fig. 2. Workflow of this study.
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Table 1. Description of the land-cover classification in the study

Classified class

Description

Vegetation is generally stable and has a dense canopy of trees with

Closed vegetation

interlocking branches.

Most of the vegetation canopy shows partial loss of foliage during

Semi-deciduous vegetation

the dry season of the year.

Mixed vegetation

Built-up/bare land

Mixed closed and secondary vegetation.

Building, road, beach and rock. Mixed built-up and bare land.

Herbaceous, shrub and fallow during the dry season of the year.

Grass/fallow

Mixed grass and fallow.

Farmland

Paddy and dry farming.

Water Reservoirs, lakes and coastal water.
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Fig. 3. Examples of the image segmentation output for the Landsat image at scale values (a) 5, (b) 10, (c)

15 and (d) 20.
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Table 2. Comparison of accuracy assessment results between different classification methods

Classified class OBIA MLC
PA (%) UA (%) PA (%) UA (%)

Closed vegetation 87.50 80.53 79.70 77.03
Secondary vegetation 78.68 80.45 72.33 76.16
Mixed vegetation 72.09 86.11 70.09 76.53
Built-up/bare land 85.50 84.85 84.88 82.02
Grass/fallow 94.87 92.50 91.67 88.71
Farmland 89.80 81.48 86.61 80.83
Water 89.74 94.59 86.36 92.68
Overall accuracy (%) 84.03 79.74

OBIA=object-based image analysis; MLC=maximum likelihood classification; PA=producer’s accuracy;

UA=user’s accuracy

K 3. UG Bt i KR B 2 Z e i R
Table 3. Comparison of statistics from Z-test for OBIA and MLC

Method Kappa statistic

Z-value for Kappas p-value

OBIA 0.81
MLC 0.75

3.44 <0.0005
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