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1 Purpose of Accuracy assessment

· To compare the performance of different classification methodologies

· To quantify the reliability of a thematic map product (quality checking)

2 Technical aspects

2.1 Methods of accuracy assessment

A literature search on accuracy assessment was performed at ITE to get an overview of available techniques and statistical methods. 

The summary of the results of an accuracy assessment are the accuracy report. Each map product should be accompanied by an accuracy report. Minimum requirements for an accuracy report are to provide the user with information about

(
geometric accuracy: standard deviation in x and y direction during co-registration;

(
classification accuracy: coefficient of agreement (CA) for training areas to assess their quality;

(
map accuracy: co-occurence matrix, class-specific errors of commission and of omission, overall accuracy and CA between classification and ground data.

An a priori coefficient of agreement for nominal data is ( (tau). It estimates the expected chance agreement from a priori knowledge about the expected class frequencies. If nothing is known a priori, each class is assumed to occur with equal probabilities.

An a posteriori coefficient of agreement is ( (kappa). It estimates the expected chance agreement from the observed marginal distributions of the co-occurrence matrix. 

Because the assumption of equal probabilities for all land cover classes is not justified in the case of the SIBERIA project (we know that there is more forest than water for example), ( is recommended for use.

Some image processing software packages (like PCI) offer accuracy assessment methods. However, the implementation of these methods is not flexible enough in some cases. To implement an accuracy assessment, a C programme (KAPPA.C) has been written to estimate (, (, their 95% confidence intervals, standard deviations and significance probabilities, and to print a co-occurence matrix between two 8 bit images. Another C programme (COMPARE2KAPPAS.C) has been completed to compare two coefficients of agreement and test the statistical significance of them being different. Both programmes can be downloaded from the password protected FTP server at Swansea.

2.2 A supervised classification at Ust-Ilimsk

The classification discussed below was the first we attempted to do. It is simplistic and serves for demonstration purposes of methods of accuracy assessment only.

2.2.1 Assessment of geometric accuracy

We have initially been working on the Ust-Ilimsk test site. All images and GIS layers were co-registered to ERS_32371_2421 (GEC product) using around ten ground control points. The intersection between GIS, ERS_32371_2421 and JERS_28593_201/202 is covering approximately 2800 km2. The following database in UTM geometry has been set up (Table 1). GIS variables represent the year 1991, and were recently updated to the requirements of the customers.

Table 1: Structure of the database of SAR images and GIS layers.

Database channel
Orbit and frame number

amplitude ERS-1 23/09/1997
32371_2421

amplitude ERS-2 24/09/1997
32371_2421

amplitude ERS-2 27/05/1998
32371_2421

1 day coherence 23-24/09/1997
32371_2421

amplitude JERS-1 04/05/1997
28593_201, 28593_202

amplitude JERS-1 31/07/1997
29911_202

forest type (coniferous, mixedwood, deciduous)


relative stocking (2 classes)


forest age (2 classes)


total growing stock per hectare (6 classes)


The standard deviation of the coordinate transformations in x- and y-direction varied between 21 m and 34 m, which is less than the pixel spacing of 50 m. Nearest neighbour resampling was used.

2.2.2 Assessment of classification accuracy

A first supervised maximum likelihood classification (classes: forest, non-forest, river) was undertaken using all satellite channels except the second JERS pass. The highest information content was found to be in L-band amplitude of JERS-1 and the C-band ERS coherence. The signature separability was measured by the Bhattacharrya distance (scaled to 0 ( B ( 2), and was greater than 1.94 for each pair of classes (very good separability). The overall accuracy of the training areas was 97.3% and (=0.95.

2.2.3 Assessment of map accuracy

The overall accuracy of the classification was 71.5%, ( = 0.75, s( = 0.00057. However, from the co-occurence matrix between the classification and the GIS (Table 2), the reason for this low overall accuracy lies in the low consumer's accuracy of non-forest (14.01%). A high proportion of forest classes in the GIS have been classified as non-forest. As the time lag between the GIS and the remote sensing data acquisition is 6-7 years, it is highly likely that new clearcuts have been made. The effects of misclassification and land use change combine in this co-occurence matrix and make it inadequate for an assessment of classification accuracy.

Table 2: Co-occurence matrix of pixels in the classified image and the GIS. Pixel spacing is 50 m.

           reference class

classified as
forest


non-forest


(
consumer's accuracy

forest


749 752
14 336
764 088
98.12%

non-forest


305 060
49 684
354 744
14.01%

(

1 054 812
64 020
1 118 832


producer's accuracy


71.08%
77.61%



3 Open questions

· How does the use of GEC or GTC products influence the accuracy of the produced map?

· How do we implement a methodology for accuracy assessment for a map given a time lag with the ground data of several years?

· How can we assess systematically which classification methodology yields the highest accuracy on several / all test sites?

· How do we assess the accuracy of the global map, given the restricted availability of ground data only for the test sites?
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