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Snap Control Points to Elements or Reference Grid

The Georeference process in TNTmips provides several different
modes for adding or editing control points. These modes are de-
signed to assist you in placing the points. For example, when you
are georeferencing to areference object, the default modeis Esti-
matefrom Model. When adding control pointsinthismode, initially
positioning the crosshairsin the input view not only setsthe input
coordinatesfor the point, it automatically computes candidate map
coordinates based on the current point set and model (when there
are sufficient pointsto compute asolution) and shows these coor-
dinates in the control point list. You can override these automatic
coordinates ssmply by moving the crosshair in the reference view
or by editing thecoordinatefields. Conversely, placing the crosshair
in the reference view sets the map coordinates and computes esti-
mated object coordinates.

Several other helper modesfor placing control pointsareaso avail-
able. You can snap individual control points to elements in an
input or reference geometric object (vector, CAD, or shape). Sepa-
rate options are available to snap to the nearest line or point and to
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snap to the nearest line vertex. You can also set up a virtual map
grid in any map coordinate system and snap control points to the
nearest grid intersection. This latter option does not require a
reference object, and ismost appropriate when georeferencing map
sheetsthat include map grid lines or tick marks.

These modesfor adding or editing control points are set separately
for the input and reference object using icon buttons in the Input
and Reference sections of thetoolbar on the Georeference window,
asillustrated above. Theindividual snap options are described in
more detail and illustrated below and on the reverse.
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You can use the Shap to End or Point
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modeto snap to the ends of line elements
(nodes) or pointsin an input geometric
object and/or in areference geometric ob-
ject. (The Snap to End or Point icon
button is active for both input and refer-
ence if both are geometric objects.) A

— reference geometric object can bein any
) \-/ coordinate reference system, which need

not match the reference system being
used for the control points. Thismodeis
particularly useful with reference geomet-
ric objects depicting intersecting line
—  features, such as road or stream net-
works.

The illustrations above show an ASTER satellite image (in Input View, left) being georeferenced
using a shapefile of state roads (in Reference View, right). Anew control point is being added
with the Reference object mode set to Snap to End or Point (input is in default Estimate from
Model mode). With these settings, manually positioning the Input View crosshairs tool on a
highway intersection (leftillustration) results in the reference crosshairs automatically snap-
ping to the nearest road intersection (coincident line ends) in the reference shape object. The
accepted control pointis illustrated below left. Its map coordinates are shown in color in the
control point list (for the duration of the current session) and its source is described by a
ToolTip (below).
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|I0] Colunn| Rou | Easting Horthing Longitude Latitude | Residual (c}| |}

{ 1 781,67 431,14 345745,608  4457941,800  76,B13898 H 40257732 N 1.02
( 2 4439.63 167.03 400271,681  4450634,.453 76171755 H 40200726 H 0,27
( 3 3357.96 3319.45 383303.203 4405308600  76.363030 W 33.795133 N 0,62
o 4 1023.52 3969,90 33B533.729  A405200.013 76885538 M 39781440 N 0,50
{ 5 2365.80 1999.75% 364237180  A4IO0ET.2EF  TE.590EFI H 40009895 N 0,56
( 6 2615.33 3520.98 363249.684  4406947.209 76.597394 H 39.801507 N 1.35
( 7 956,30 2496.32 342020858  4427061.117 76850122 W 39.978960 N 0,55
( 8 3553.06 1048.18 34562657  4440438.651 76354445 M 40106336 M 0,08
{ 9 2231.45 845,62 365753.291  4447425.648  TE.576519 H 40, 1EE4TE N 1.13
( 10 1467.83 984,13 354120,190  4447704.715  T6.713139 H A0,167044 H 1.15
{ 11 3609.45 2297.83 381581.401  4421910.265 76.386033 M 33.939034 N 0,37
( 12 1814.77 2850.88 353555.216  4419244.317  76.713343 M 33.910640 N 0.74
{ 13 1354.75 2490.21 347892615  4425928.712 76781124 M 39,.969839 N 0,24
( 14 294606 234,13 \3?‘]136.358 4454234, 555 76.432434 U 40,229686 N 0,98
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Snap to End or Point mode automatically
snapsthe control point in the designated
View to the nearest line endpoint or point
element when the crosshairs tool in the
other view is manually positioned. The
exampleillustrated to theleft showsanew
control point being added to an input
raster using this mode for a reference
shapefile depicting a road network.
When the point is manually placed on
the image in the Input View using the
crosshairstool, the crosshairstool in the
Reference view isautomatically snapped
tothe nearest lineend (inthiscasearoad
intersection) to provide the necessary
map coordinatesfor the new point. Note
that in this case a number of different
nearby crosshairs positions in the Input
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View yield the same snapped map coordi-
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nates; correct placement of the input
crosshairs on theimageis your responsibil-
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ity. If the Snapto End or Point modeisused
simultaneously for both input and reference
geometric objects, both input and reference
crosshairs automatically snap to the nearest
corresponding features when either tool is
manually repositioned.
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You can also use the Snap to End or Point
modewhen editing control points(e.g. points
that were manually placed). In Edit mode,
you must manually reposition the crosshairs
tool in the view for which snappingissetin
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order to trigger the snapping action.

Snap to Vertex

The Shap to Vertex modeisavailablefor in-
put and/or reference geometric objects. Its
operation is similar to the Snap to End or
Point mode, except that it snaps the
crosshairs tool in the specified view to the
nearest linevertex. Thismodeismost useful

The illustrations above show an orthoimage of a rural county (in
Input View, left) being georeferenced using a shapefile of agricul-
tural field boundaries (in Reference View, right). A new control
point is being added with the Reference object mode set to Snap to
Vertex. Manually placing the crosshairs tool in the Input View
results in the Reference View crosshairs tool automatically
snapping to the nearest vertex at the corner of a field. The
accepted control pointis illustrated to the left and shown in the
control point list below.

for geometric objects with many non-inter-
secting polygons, such as agricultural field
boundaries, building footprints, and street
curb lines (block boundaries) in which you
can use sharp corners of polygons (which
may or may not be line ends) as reference

positions. Anexample using agricultural field boundariesin arefer-
ence shapefileisillustrated to the right.

Snap to Map Grid Intersections

The Shap to Grid mode is available on the Reference toolbar for
any type of input object. For input objects that include map grid
lines or grid intersection tick marks, such as scanned topographic
maps, you can use this mode to quickly snap map coordinates to
the nearest grid intersection. Using this mode requires enough
previously entered control points to compute a solution to the
registration model.

Turning on the Snap to Grid mode automatically opens the Snap
Grid window that you use
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| I0|  Column| Rou | Eastl Hor this itude Latitude | Residual {c}|[1
o 1 0,00 0,00 710554000 4523139,000 96502867 M 40,B32272 N 2,07
2 0,00 37187.00 710554000 4485952000  96.515326 M 40,497580 W 2.29
‘{ 3 70480,00 37187 .00 TE1034,000 4485952 , 000 95684773 W 40 476723 W 2.68
o 4 7048000 0,00 TBLOZA,000 4523139000  95,66B165 M 40,B11168 N 2,95
W 5 45449.25 2004751  755993.363 4503091.419  95.9726812 W 40639008 W 8.91
o 6 11902,17  25148,82  722466.855 4499994540  96.369939 W 40.620848 N 10.33
7 35613,67  5063,36  746167,993 4517270381  96,083290 M 40, 769563 N 4,49
o B 3327689 31678.44 _ 743826.000 4491261.165  96.121066 M 40,536245 H 2.58
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map grid. You set the map grid's coordinate reference system,
which may differ from the reference system being used for the
control points, and set the grid line spacing interval in both east-
west and north-south directions.

Once the virtual grid is established, placing the crosshairs tool in
the Input View automatically setsthat control point’s map coordi-
nates to the nearest virtual grid intersection. Correct placement of
the point relative to the input object is your responsibility.
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[ 10]  Colunn] Rou | Easl..lrmi Horthing | Longitude|  Latitude[Residual (c) [T
L 1 B08.41  9070,77 778000000 9558000000 143.503557 £ 3.995004 5 1.53
W 2 909307  9053.90  BO5000,000 9558000000 143746528 £ 3,994224 § 1.66
« 3 907452 553,63 805000000 9585000,000 143,745741 £ 3,750241 S 1,00
4 587.06 569.53  770000.000 9505000.000 143.502839 € 3.750973 S 0.61
o 15 530404 150371 793000.000 9582000000 143.637672 £ 3.777687 § 1.24
o 16 BA59.16  4646.75  803000.000 S572000.000  143.728120 £ 3.867773 § 3,52
( 17 657598 111,43 797000000 9561000,000 143674454 E  3,967352 S 2,59
«  2488,00  BB61.22 _ 7BAD00.000  9565000,000  143,557360 E  3.931572 S 1,07
[Predicted from Hodel Solution; Snapped to Reference Grid)

The illustration to the left shows a scanned topographic map that
includes grid lines in the Australian Map Grid with 1,000-meter spacing.
This map is being georeferenced with the aid of the Snap to Grid
feature. The Snap Grid dialog window (above left) is used to set the
coordinate reference system for the map grid and east-west and
north-south grid spacing. Placing the crosshairs tool on or near a grid
line intersection automatically sets map coordinates from the nearest
grid intersection in the virtual map grid (as shown by the map coordi-
nates in the control point list illustrated above). Only the image
coordinates require manual adjustment to provide correct registration.
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