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Calibrating Bitmap Corners from Points Within the Map in Surfer 7

When using an image as a base map in Surfer, the bitmap is not ref-
erenced in real world (or map) coordinates, but referenced in pixel
coordinates. You can calibrate the image in map coordinates if you
know the coordinates of the lower left and upper right corners of the
image. Often, the coordinates of these corner points are unknown. If
you know the map coordinates of two points anywhere on the image,
you can calculate the map coordinates of the corner points. You can
use the calculated values to reference your image.
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Base map of St. John,
Colorado in pixel units.
Two points with known
map  coordinates are
P labeled P; and P,. The

i ok corner points are labeled

AT A;and A,
Consider the map above. Points P, and P, have known map coordi-
nates of (m;, n;) and (m,, n,), respectively. These two coordinate
points can be used to mathematically determine the map coordinates
of the corner points A; (m,,;,, M) a0d A5 (M4, Hay) Using the fol-
lowing equations:
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where:

(my, n;) and (m,, n,) = map coordinates of P; and P,.

(Mypyipy Moin) a0 (1,1, 1,0) = Map coordinates of 4, and 4,
(x;, y;) and (x,, y,) = pixel coordinates of P; and P,.

(Xie Vinin) a0 (X000 Vo) = Pixel coordinates of A; and 4.

The map coordinates of P, and P, are known to be (-105.91058,

39.55910) and (-105.86758, 39.58019), respectively. You can deter-
mine the pixel coordinates of 4; (X, Vmin) A0d 45 (X,00Vmax) bY dOu-

ble clicking on the map. The pixel coordinates are displayed in the
Base Map dialog box.
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The pixel coordinates of P; and P, are determined by digitizing these
two points. You digitize the points by selecting the map and choos-
ing the Map | Digitize command. The cursor will turn into a cross
hair. Move the cross hair to the center of P; and click the left button
on the mouse. Once you click on the map, a window labeled digit.bln

opens and stores the coordinates of P;. Repeat these steps for P,.
2| The pixel coordinates of

43.7383333333, 71.5633333333 |
721.548333333, 503.948333333] P (x5, ) and P; (x5, y,)

are displayed in the
] .| digit.bln window.

Insert these values into the equations above:
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=-105.91335

J9.58019 - 39.535910
03.84833 - 71.56333
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=39.55561

Moo= 39.55910 - ((71.5633 - 0)+ 5

-103.86738 - (-}95‘91058))

m, = -105.86758 + (805 - 721.5483)« L2020 CLI2

=-105.8623

39.58019 - 39.55910

n =39.55910 + ((595 - 503'84&'56‘3.34833 - 71.36333

.

=39.58463

Once the map coordinates are determined for the corners of the image
using the equations above, double click on the map to open the Base
Map dialog box. Replace the pixel coordinates with the correct map
coordinates. The coordinates may require minor adjustment to cor-
rect for the relatively low screen resolution. The resulting map is dis-
played below.
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Enter the calculated map coordi-
nates in the Base Map dialog
box.
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St. John base map displayed with map
coordinates (latitude / longitude
degrees).
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