










It should be pointed out that while the range of differential x 
displacement which can be obtained in the second method using the 
modification shown in figure 4 permits the measurement of 70 mm chips (at 
a scale of approximately 1:3 000 000), the pantograph of the PG2 does not 
provide sufficient magnification to enable one to plot at a scale of 
1:250 000 from these film chips. It will be necessary to further modify 
the earth-curvature correction device to provide sufficient differential 
x displacement to permit mapping from the whole of a standard Landsat 
image at a scale of 1:250 000. Either the thickness of the plane parallel 
glass plate or its range of rotation or both of these must be increased. 
A total range of x displacement of about 0.7 mm at image scale is possible 
with the standard device whereas it needs to be increased to about 1.7 mm 
to permit the use of standard Landsat pictures. 

Tests 

Stereotop 

The feasibility of restitution with the Zeiss Stereotop has been 
tested by plotting hydrological details in a band 7 Landsat image of the 
Brisbane region on an existing 1:250 000 scale topographic map. A visual 
interpretation of the results indicated remarkably good agreement. 
(Clerici & Harley, 1979). 

Kern PG2 

A more stringent evaluation of the methods employing the Kern PG2 
was possible since model coordinates could be measured with the instrument 
used for the test. 

First method 

As test data for the first method hydrological detail in a band 7 
Landsat image and a topographic map at 1:250 000 were again used. 
"Absolute orientation", or matching of the image to the map, was obtained 
by introducing an approximate Z0 and approximate values for the x and y 
principal distances. The final values of Cx, cy and �~�K� were obtained 
by trial and error. Matching features rather than points proved to be more 
effective. Availability of recognizable features widely spaced along the 
instrument coordinates axes facilitates making the settings. 

map 

/ image line 

Figure 6 

+ �~� m = - l 

<A= area of figure) 
( L=length of line) 

Portions of three rivers were digitized by obtaining two sets of 
instrument coordinates, one by observing the image, the other by tracing 
corresponding detail on the map with the pantograph microscope. To 
obtain an estimate of how these two sets of data agreed, the area of the 
figure indicating mismatch between a plotted line and its equivalent on 
the map was divided by the length of the line as indicated in figure 6. 
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River Length digitized (*) 
Name (in km) m 

Brisbane - 45 0.19 

Bremer . - 18 0.18 

Pine - 9 0.19 

(*) m in mm at map scale 

The results obtained are given ~n the table. These are remarkably 
good results considering that the planimetric accuracy specifications of 
the map itself are ±0 . 3 mm at 10% level of significance. The results 
in the table include interpolation errors; however these were kept very 
small by over-sampling during digitization. 

Second method 

At the time of the tests the modifications necessary to increase the 
range of x-displacement of the parallel plate device had not been carried 
out. It was not therefore possible to repeat the map test at 1:250 000. 
With a standard rectangular grid (Wild AS) in the photocarrier an affine 
transformation was performed by the PG2 at a model:image scale of 
approximately 1:1; the shear angle was set at -0?55 and s at 1.004 0 
corresponding to typical Landsat values; 24 grid points were observed 
and an "absolute orientation" in plan was carried out numerically on the 
4 corner points only . The rms values of the deviations from the ideal 
values on all points were 15 ~ in both X and Y at image scale. 

Conclusions 

Both methods using the PG2 are shown to be sufficiently accurate for 
planimetric map revision at 1:250 000 . Although the second method 
described for the PG2 requires an engineering modification to the standard 
equipment it is more elegant than the other, and easier to use; while 
both are geometrically correct, the former depends on the elimination 
of X-parallax in the presence of some disturbing Y-parallax . However 
results of tests indicate that this can be effectively achieved and it 
has the great advantage that any PG2 may be used without modification. 
In the first method it is necessary to have two identical images of any 
scene to be measured; the second method permits the simultaneous 
viewing of a scene in a different spectral band. 

Restitution with the PG2 has significant advantages with respect to 
the Stereotop; for example, its superior optical system allows 
magnification of up to 8X, and its stable pantograph allows plotting of 
standard Landsat imagery at 1:250 000 . Of course the Stereotop is a 
relative inexpensive instrument which is perhaps more readily available 
to potential users of Landsat imagery such as geologists , geographers, 
soil scientists, foresters and others. 
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