Point-to-Point Visibility (Intervisibility)

Intervisibility and viewpoint analysis Mertical Mappemake use of elevation grid files to determine
visual exposure relationships within a map area. Intervisibility is defined as the ability to see in a
direct line of sight from one position on the earth’s surface to another, considering the intervening
terrain.

The Point-to-Point Visibility function inVertical Mapperallows the user to specify a line across an
elevation grid file (digital elevation model) for the calculation of intervisibility. The calculation
returns an answer that is both simple in response: “the two points ARE/ARE NOT intervisible”; and
more complex: “this is the height that one of the two points would have to be raised to become
visible”, or “this is the height that one of the two points could be lowered and be visible”. For an
instructional lesson oRoint-to-Point Intervisibilityrefer to Lesson 9 of tHastallation and
Tutorialsmanual

ThePoint-to-Point Visibilitytool is designed either to select a line representing the line of sight path
from a MapInfo Map window or to generate a line of sight path directly in the Map window.

-

1 From theVertical MapperButtonPad, select thﬂ tool. With the left mouse button held
down, draw the line of sight path in the Map window of the open elevation grid file, where the line
direction corresponds to the direction of sight, i.e. the “looking from” position is the start of the
line. Once the line is drawn, tikoint-to-Point Visibility dialogue box will automatically appear.

» Alternately, the user may select theint-to-Point Visibilitycommand directly from thC= t
drop-down menu. This brings up tReint-to-Point Visibility dialogue box immediately followed
by a dialogue prompting the user to select a line from the Map window.
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2 TheViewing Parameterssection of the dialogue box offers settings that control the intervisibility
calculation for each endpoint of the line.

1 Itis possible to enter an X and Y coordinate as well as an offset height above the surface at
both the'Looking From” and the'Looking To” view point positions. This setting allows
users to add a value to the “From” point that represents, for example, the height of a



transmission tower. Similarly, a height value may be added to the “To” site that represents,
for example, the height of a receiver. A user trying to measure line of sight from a
transmitting antenna to a receiving car antenna may wish to add a value of 120 metres to the
“From” point to represent the height of the transmission tower. Adding 1.5 metres to the

“To” point approximates the height of the car antenna above the surface of the ground.

2 AnEarth Curvature Modelcan be selected from the drop-down list. Earth curvature must be
taken into account for most line of sight calculatioN®rmal Earth Curvatureis calculated
using an oblate spheroid model. ®i@ Earth Curvaturemodel allows radio frequency
engineers to model the slight curvature of a radio wave as it travels over the earth’s surface
due to diffraction effectsNo Earth Curvaturecorrection may also be selected.

3 TheNumber of Samplesetting controls the number of points along the line of sight from
which the intervisibility calculation is made and therefore the number of points that will be
plotted in the line of sight graph. A valueldfOis considered appropriate for most
calculations, however, the greater this value, the more detail is added to the graphed profile.

* Once the user is satisfied with tewing Parametersselecting th&olvebutton will initiate the
Point-to-Pointcalculation.
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1 ThePoint-to-Point Solutiondialogue box is a graphical representation of the line of sight
calculation. Two lines of cross section are constructed/ertical MapperGraph Window

along the line of visibility.

1.
1 The Relative Elevation (red) represents the surface topography along the line of sight, while the



Relative Viewable Elevation (green) represents the line of visibility. Where the two lines are
coincident, that section of topography is visible from the “From” point.

Immediately below the graph is a written description of the relationship between the “From” and
“To” points of the line of sight path. If the two endpoints of the ARE intervisible, the

dialogue will report how the “From:” and “To” heights could be adjusted and still remain visible.
If the line endpoints alOT intervisible the dialogue will report the corrections necessary to
produce intervisibility.

3. Selecting th&olvebutton initiates a new calculation every time a different line of sight path is
constructed using theoint-to-Pointtool.

Two other options are available in tReint-to-Point Visibilitydialogue.

Checking th&€Create Results Tablbox saves all of the graphed information to a Maplnfo table,
which can be viewed in a Browser window.

2. Checking thé’lot On Mapbox before selecting tHgolvebutton will result in the construction of

a line plot in the Map window. The line plot traces the extent of the line of sight and indicates,
using colour, the intervals between the endpoints that are visible (green) and obstructed (red)
relative to the direction of sight. Line plots are saved as individual Maplinfo .TAB files using
default file namessubdirVMLineX.tab). As subsequent lines are chosen and solved, new files
are saved with incremental numbers in the file name.
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Note: ThePoint-to-Point Visibilityfunction is only appropriate for use on a grid file
which has, as its Z-value, a unit of elevation (feet or metres). Yfidvesheccommand
encounters a grid file where the unit type is not recognized as being a unit of elevatign
measurement, the following warning will occur and the user will be unable to proceed with

the command.

Error

'our Grid Units are not Meters or Feet!
Puoint-to-Paint requires a and unit of keters or Feet.




