














TaBle 5. Erevamion Error Stamistics CalculaTeD From GPS CHeck Data: Mean Error (ME), Stanoarp DeviaTioN
oF ErrOR (STD), N METERS, AND THE PERCENTAGE OF EACH DEM TacGeD By THE ComParisON METHOD
As Gross Error UsiNG EACH Existing Daraser

% Error Points
IFSAR 0s SRT™M ME STD
Archival Default 5.6 34 6.1 1.10 1.71
Best predefined 3.3 1.9 6.0 1.15 1.59
Optimum 2.0 0.6 5.4 1.37 1.22
Commissioned Default 4.9 4.0 7.8 0.8 3.15
Best predefined 2.2 1.6 5.9 1.50 1.19
Uptimum 0.3 0.3 5.8 1.70 0.94
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Figure 3. Plots of predicted errors plotted on the x-axis (using (a) IFsAR, (b) Ordnance Survey, and
(c) sRT™M data) against observed elevation errors plotted on the yaxis (using GPS check points) for
elevation models generated from the archival imagery. In each case plots show the relationship for
surfaces generated using default, best pre-defined and optimum parameters.
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Figure 6. Sensitivity of commissioned DEM error to matching parameters. Parameters were perturbed from
their default value (in square brackets) over their reasonable range (in brackets). The resulting change in
gross error is measured as a percentage of the gross error with default values. Gross error is estimated
with error maps using data from: (a) IFSAR, (b) Ordnance Survey, and (C) SRTM.
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these datasets are extensively available at relatively low
cost making this technique widely applicable. The reduced
reliability of SRTM data (Figures 3 and 4) suggests that this
data is less suitable for use in DEM comparison error
mapping. It performed reasonably well at parameter opti-
mization, identifying the same trends as the other datasets.
However, the identifiablility of optima was reduced as a
result of poor surface representation in the SRTM data and
the identified optimum parameters often differed from those
identified using IFSAR or 0S data. The problems experienced

using SRTM data for Extant Optimization highlight a key
relationship between the resolution of the existing data, the
magnitude of the error threshold and the topographic
roughness of the surface. At their original resolution (50 m
for SRT™M) existing data represent a simplified form of the
surface. This data must then be interpolated to match the
resolution of the photogrammetric data, using bilinear
interpolation the new value is determined based on a
weighted distance average of the four nearest input cell
centers. If the topographic variability over an area equiva-

Tase 6. OpTMuM MATCHING PARAMETER VALUES FOR THE ARCHIVAL AND COMMISSIONED IMAGERY,
ESTIMATED USING EXTANT OPTIMIZATION WITH THE THREE EXISTING ELEVATION DATASETS

IFSAR, 0S, anD SRTM
Search Search Correlation Correlation
Window (x) Window (¥) Window Coefficient
Archival IFSAR 39 3 7 0.55
0s 39 3 7 0.55
SRTM 49 3 7 0.7
Commissioned IFSAR 54 1 7 0.6
0s 54 1 7 0.6
SRT™M 39 3 7 0.6
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