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MSlI PLANET Terrain Data UTM Projection

Universal Transverse Mercator (UTM) Projection

The UTM projection dividesthe world into 60 zones or segments. Each zone covers 6 degrees of longitude.
Thefirst zone starts at theinternational date line and the numbers increase eastwards. At the center of each
zone is a central meridian, which is the measurement reference for that zone.

East-west grid lines are attached to the central meridian at right angles and follow great circle paths away
fromit. These arelinesof constant northing and do not follow parallels of latitude, since parallelsof latitude
arenot great circles. Finaly, north-south grid lines are draw as lines of constant easting.

UTM coordinates are relative to a particular zone number and are expressed as an easting or X coordinate
and anorthing or Y coordinate. The easting is the distance from the central meridian along the east west
grid lines using a positive east negative west sign convention. To avoid negative numbers, a false easting
of 500,000 metersis assigned to the central meridian.

The northing is the distance from the equator aong the north-south grid lines using a positive north - neg-
ative south sign convention. To avoid negative numbers in the southern hemisphere, a false northing of
10,000,000 meters is assigned to the equator. Thisfalse northing creates an ambiguity in this coordinate
system. Consider the UTM coordinates:

zone = 12, easting = 575 kilometers, northing = 5600 kilometers.
Using the WGS84 datum, this converts to:

latitude 50 32 49.64 N and longitude 109 56 29.12 W in the northern hemisphere
or
latitude 39 44 47.78 S and longitude 110 07 28.56 W in the southern hemisphere

To resolve this ambiguity, the Pathloss program adds the suffix N or Sto the UTM zone. e.g. 12N or 12S.
Thisfalse northing introduces an additional complication when aterrain database spansthe equator. North-
ings of 20 and 9980 kilometers represent points 20 kilometers north and south of the equator respectively.

Planet Terrain Database Description

The Planet terrain database format consists of regular array of elevations. Each elevation represents the av-
erage elevation in asquare cell. Thefileisarranged in rows running from west to east starting at either the
SW or NW corner of the file. Normally the elevations are stored as 2 byte integers. The byte order could
be INTEL (little endian) or SPARC (big endian)

The geo-referencing information is contained in two external files: anindex file and a projection file.
An example of aprojection fileis given below. The format will vary depending on the projection. This ex-
ample denotes aUTM projection in zone 18 using the WGS84 datum.

WGS- 84
18
UTM
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Theindex file defines the edges of the terrain database and specifiesthe cell size. One entry isprovided for
each file. An example of alinein an index fileis given below.

t ol ucal. hgt 384000 484050 2080200 2180250 50

Thisisinterpreted as

GoogaphicDefauts |
file name tolucal .hgt ~Datum
[Global Definition
west edge 384000 meters T |
east edge 48450 meters
Elipsoid WGES 84
south edge 2080200 meters Datum [w/G5 1384 =]
north edge 2180250 meters | Elipsaid
'S 24 =l
cell size 50 meters

— Latitude Longitude lze
The east and west edges aethe UTM easti ngs = Maorthemn Hemisphere |V'F “western Hemizphere |VF Dratum
and the north and south edges are the UTM " Southern Hemisphere " Elipsoid
northings.

' Eastern Hemizphere

[Gnd Coordinate System

ILlniversaI Tranzverse Mercator [UTM] j 5 et e FRrlimer |

Geographic DefaUItS Seconds Format

The first step isto set the datum or ellipsoid to  [Mearest 0.01 Second *]
correspond to the projection file. Select Config- I &llow Non Standard UTH Zones

ure - Geographic Defaults. Set the grid coordi-
nate system (projection) to UTM. Cancel | Help |

Configuration

The Pathloss program uses a generic terrain database reader which was developed for the L ogica Odyssey
file format. The Planet height files can be read directly. No file conversions are necessary. The setup pro-
cedureis described below:

Select Configure - Terrain Database and

then select Ocyssey UTM. Configue TemamDatabase |
Frirnary Secondary
Click the Setup Primary button to configure | ndyssey - UTH =l Mo Selection =]
the terrain database. :
Setup Primany | Setup Secondary |
Set directory Cancel | Help |
Click the Set Directory button and point to

the directory (folder) containing the Planet data files.
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UTM zone methods

In many cases, terrain datais supplied in a

singlefile. The east and west edges may ex-  Map File Directory

tend outside of the standard UTM zonebou- | H:%alberta_dems

daries. In these cases, the UTM zone must [ “TM =ane

be specified by either of the following two | £ Use standard UTM zanes in index

methods: " Use specified index file =]
% Use specified UTH zone [12M

Odyzzey - UTM |

Check the "Use specified index file" option
and then select the file from the drOdeWﬂ ™ Embedded buiding data
list. The UTM zone associated with the se- _

lected filewill be used and only the selected =~ _5®! Direstar: Index
file will be used even if theindex contains
multiplefiles.

Check the “Use specified UTM zone” and enter the zone number suffixed by N or S. If N or Sis not spec-
ified the zone will default to the northern hemisphere. The S suffix must be specified for the southern hem-
isphere

In all other cases use the “Use standard UTM zonesin index” option.

Embedded building data

Normally an elevation isinterpolated from the nearest four elevations to the point of interest. If the terrain
data contains embedded building or canopy data, check the “Embedded building data” option. The cell el-
evations will be used in this case.

Index
Click the Index button ~ Eles £dt Hep
to access the digital | MapMame | Bybes fpisel | Botomup | Byle ooder | Col size [m) | West edge Jm] | Scuth edge [kn] | =
mapindex. Datacanbe ! 2 False SPARC | 200 | SEE.O00 | B168.000
entered manually. Se- 2 | 20_2 haight ? False SPARC 200 55000 B165.000

" ' 3 | #0_3haight | ? False SPARC 200 |  SGEOMD | E145.000
lect Edit- Add on the 4 | 20_4 haight 2| False SPARC 200 565.000 149000 |~
Index menu bar and en- | | Lrl

ter thedataasshown on
the next page. Thisinformation is available from the Planet index files. When the data entry is complete
Click OK
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Two additional fields must be set di reCtIy on the Grid data entry Ml
form. There are: 0K Cancel
Bottomup  Thisfield determinesif thefile startsinthesouth | Map MName 20_1 height
west corner or thenorthwest corner. Doubleclick | Bites /pixel ¢
on thisfield to change the setting to true of false. = Cell size (m) £0.0
If the network background or terrainview isup- | “estedge (kmj 565.000
side down, then change thisfield. South edge (km) 8169.000
) ) ) ) ) Eastedge (km) 585.000
Byteorder  The is equwalgnt_to "big and little eqdlan" Dou-  "Narth edge (km) 8189 000
ble click on thisfield to change the field to UTH zane
SPARC (big endian) or INTEL (little endian)
Import Index
. . Define Fields |
A generalized text import feature can be custom- T _
ized to read Planet index files. Select Files- In- 'i_l A 1 U rEsbm s — il
dex to bring up the field definition dialog box. levese | ' meters Odyssey |
‘West edge I2 " kilometers e
Click the Planet button to obtain the default set- East edge [3 vte o &l
ingsfor Planet in : e
tings for Planet indexes, Sauth edge |4—  SPARC
Note that the “ Byte order” and “Bottom up” op- North edge [5 & NTEL
; ; ; Cell zize |
tions may have to be experimentally determined. T 2o | Bottom up—
Enter the UTM zone N or S suffix and check UTM zone [T21 * True
“Zonenumber”. A Planet index doesnotinclude |~ Fiid number £ False

the UTM zone number. If the UTM zoneisin-
cluded in the index file, enter the field number
for the UTM zone and check the“ Field number”
option.

The “Bytes per pixel setting is aways 2 and the
Edge units are always meters for Planet

Click OK and load the Planet index file.

&+ Zone number

I™ | Bemave st digit from east and west edges [Fauss Eiigern ol

o |

Bytes per pisel |2

Cancel | Help |
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Testing the Terrain Database Settings
Thisis best carried out in the Network mod-

ule. Create two sitesat the south west and LK I

north east corners of the extentsof theterrain 2% Lancel

databasefiles. Refer totheindex for theUTM _Site Narme B
coordinates. Select Files- New to clear the ~ =ectar nurber
display. Select Site Data - Site List andthen | &all Sign
select Edit - Add. Latitude 164427505

Enter the easting, northing and UTM zones.  Elayatian (m)
Thelatitude will be automatically determined ™ strycture Height (m AMEL)

When both sitesare on the display, select Site EaStmg(km) 565.000
Marthing (km) 8149.000
Data - Create background.
LITh zane 195

[ | coend and verify that the

Longitude 0B 23 24.67 WY

Sdlect Site Data - Color

5038.02 m elevation range is reasona-
ble.
25'
4297.94 m
30'
3557.85 m

I )
281777 m

Sealevel
Modata [ e

16° 45'
68° 25 20 15 10 5 68°

Possible Problems
The background is not generated

The file namesin the index file are not the same as the actual database files. The extensions may be
missing or different.

The UTM zones in the index file are not correct or the N-S suffix is missing

The UTM method iswrong. The zone is incorrectly specified or the N-S suffix is missing
The SPARC - INTEL setting iswrong

The map file directory isincorrectly set
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» Thefilecontains“no data’ elevations. These values are usually 9999 and the program will ignore
these.

Theelevations are not correct or the display isincomplete

* The SPARC - INTEL setting iswrong
Thedisplay isupside down. Thiswill bevery apparent if the database has several vertical tiles

* The bottom - up setting in the index iswrong

Equatorial Considerations

Terrain databases which span the equator require
gpecial consideration. Two index files are shown be-
low. Both of these consists of four terrain datafiles
covering an area of 20 kilometers by 20 kilometers.
Two of these files extend 20 kilometers above the
equator and the other two files extend 20 kilometers 0 ——Equator————10,000,000
below the equator.

+20,000 10,020,000

20 1 20 2

Thefirst index is referenced to the northern hemi- 20 3 20 4
sphere. The map edge northings are +20,000 meters, Bl B
0 and -20,000 meters. In this case, a northern hemi-
sphere UTM zone must be specified in both thein-  -20,000 9,980,000
dex and the UTM zone method

Northern Hemispher e Reference

20_1. hei ght 565000 585000 0 20000 20
20_2. hei ght 585000 605000 0 20000 20
20_3. hei ght 565000 585000 -20000 0 20
20_4. hei ght 585000 605000 -20000 0 20

The second index is referenced to the southern hemisphere. The northing of the equator is 10,000,000 me-
ters.The map edge northings are 9,980,000 meters, 10,000,000 meters and 10,020,000 meters. In this case,
a southern hemisphere UTM zone must be specified in both the index and the UTM zone method

Southern Hemisphere Reference

20_1. hei ght 565000 585000 10000000 10020000 20
20_2. hei ght 585000 605000 10000000 10020000 20
20_3. hei ght 565000 585000 9980000 10000000 20
20_4. hei ght 585000 605000 9980000 10000000 20
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