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The Irish TM (ITM) Coordinate System

ITM is the Irish Transverse Mercator Coordinate System, based on a Transverse
Mercator projection and optimised for the entire isle of Ireland, jointly created by the
Ordnance Survey of Ireland and the Ordnance Survey of Northern Ireland (OS] &
OSNI).

The ITM system was introduced as an improvement/replacement to the older Irish
Grid system. The Irish Grid system required raw GPS measurements to be
“translated” in order to produce Grid based coordinates (using coordinate
transformations and converters), however, this process introduces errors and
inaccuracies into the data, even when precise measurements are taken.

The new ITM system was created with the goal to fullfill various requirments such as;
e A fully GPS compatibile Coordinate System, allowing Grid coordinates to be
calculated from GPS measurements without translation errors.
e Minimal map distortion for the whole of Ireland.
e Backward compatibility — allowing existing surveys and maps to be compared
to/refferenced to the new Coordinate System.
e Coordinates values different enough to remove the chance of confusion
between the systems.
A customised Transverse Mercator projection with a signifacantly shifted false origin
to create different Coordinate values was chosen, with the parameters as shown in the
table below:

Coordinate System Irish Grid IT™

True Origin 8°00°00” W; 53°30°00” N | 8°00°00” W; 53°30°00” N
False Origin 200,000m W; 250,000m S | 600,000m W; 750,000m S
Ellipsoid Airy Modified GRS80

Scale Factor of C.M 1.000035 0.999820

ITM Information Links

The following links provide further information/tools regarding Irish Coordinate
Systems:
e Ordnance Survey of Ireland (OSI) — http://www.osi.ie/
e Ordnance Survey Northern Ireland (OSNI) — http://www.osni.gov.uk/
e Grid InQuest; Coordinate Converter tool for Great Britain and Ireland
http://www.qggsl.com/?product=gridinquest
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ITM .v. Irish Grid — onboard the instrument and in LGO

The Irish Grid system is a grid based reference system used in both Northern Ireland
in the Republic of Ireland, this Irish Grid has been in use since 1975, but in actual fact
the survey work the system is based on goes back over 170 years.

Due to the increase in avalability and accuracy of GPS the need for users of the a
Coordinate System to be able to switch between GPS measurements and the National
Grid system is large than ever before — The old Irish Grid system achieved this
through a transformation — initially a severn parameter transformation, the table below
shows the parameters of the initial seven parameter transformation

Shift Rotation
X —Value +482.530 m +1.042 "
Y — Value -130.596 m +0.214”
Z — Value + 564.557 m +0.631 "

Scale Factor | +8.150 ppm

More recently a polynomial transformation was created, this transformation improves
he accuracy of the initial seven parameter transformation and as such is used in
Quest’s Grid InQuest software (http://www.qgsl.com/?product=gridinquest) for
converting between WGS84 and Irish Grid.

However, even with the use of an improved polynomial transformation, converting
accurate GPS measurements into Irish Grid still allows for a loss of some accuracy
and integrity and seeing as the accuracy, integrity and repeatibility are key factors of a
Coordinate System the newer Transverse Mercator system was created.

When using the Irish Grid System either onboard a Leica instrument or in the Leica
Geo Office software the conversion method is the seven step transformation (using
the parameters stated above) — this transformation allows for observed WGS84
coordinates to be transformed to Eastings and Northings, however, in terms of height
it is only able to convert from WGS84 Ellipsoidal Heights to Local Ellipsoidal
heights, rather than Orthometric Heights tied to a local/National datum, which would
be a much more preffered solution.

In contrast when used onboard a Leica instrument or in LGO the ITM system not only
converts WGS84 coordinates into Eastings and Northings, but also the WGS84
Ellipsoidal Heights to a Orthometric Height, via the use of one of two Geoids. Both
Geoids are the OSGMO02 model, just with one utilised specifically for Republic of
Ireland and the other for Northern Ireland due to the different datums used, Belfast
Lough for OSNI and Malin Head for OSI.

Overall, due to the increased accuracy of conversion and the ability to calculate
Orthometric Heights it is reccommended to use the ITM system onboard and in LGO
rather than the older Irish Grid.

The following pages decribe the processes required to load ITM into LGO and onto

Leica instruments...
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A guide to installing ITM Coordinate Systems into Leica Geo Office

Step Instruction Screenshots

LEICA Geo Office

1 Fully install LGO Combined.

# Coordinate System Management

Open LGO and enter Management - Cortents Heme U

R + ] Coordinate Systems & Mone
Coordinate System... # (] Transfomations | € was 1984
+-{_] Ellipsoids
+- ] Projections
2 +-{_] State Plane Zones
+-] Geoids
+-{_] CSCS Models

...Then right click on the right hand side and
select to ‘Import Coordinate System’.

";'.; Import Coordinate System

In the “Import Coordinate System’ dialog | |~ e

Name: size | Type [

box, navigate to the folder containing the
Irish TM Coordinate System files...

3
Then select the TRFSET.DAT file, and | | | : -
click Open o] =1
Files of type: [&Fies ) -l Cancal
Now, in LGO Coordinate System | [ESaiEtR ittt
. - Cantants lame
Management two Irish TM Systems will | [l = coordnas systems | @ o
H H H & [ Transfarmations
be in the list of Coordinate Systems... B Cloeids 9;:5?15;‘9;1%@@
4 + [ Projections Trish TM (. Ireland)
+ ] State Plane Zones '
+-_] Geoids
...Then right click on the either of the ITM | [j* (£ 55 Modes
Coordinate Systems and select ‘properties’.
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Step Instruction Screenshots
The Coordinate System Properties . : :
. Coordinate System properties 1|@‘
should match the boxes opposite, make —
sure that the ‘Geoid Model’ is as below: T —
Transformation: None -
Coord System: Geoid Model: e ———
Rep. Ireland OSGMO2RI T
Prajection: sl -
N. Ireland OSGMO2NI e =
Proj. Type: ™
Geoid Modet: O5GMOZRI -
Once the ‘Properties’ box matches the T
screen image (shown right) press Ok to v
confirm and now the Coordinate System
5 is installed and ready to be used. L= L=t
Coordinate System properties E\g|
Note: if the Geoid model is not available, press G|
OK to close the box and then in the Coordinate Nane ich TH (. Tiland
System Management screen select ‘Geoids’ from Termater | ER El
the left hand menu... b S
P i Besiduals: [Nodstibuon <]
coors‘mem Memem ] Local Elipsoidt |GRS 1380 =]
+-[] Coordinate Systems Frojection Irish Th -
78 Terfomtions FoTws  TH
+ ] Projections GeoidModel  |OSGMOZNI =]
:%t \aneZDnes B Mo =
Nate: —
1 Last Modified: 08/09/2007 16:43:32
...Then right click in the right hand side window e
and select ‘New...” then proceed to step 6.
Enter the Name for the Geoid ‘OSGMO02
(Rl or NI)’, select the ‘GRS 1980’ | EHEERIEE 2%
Ellipsoid, set the Coordinate type to || /="
3 HAE Nt . Name |DSEMOZRI
Grid” then select the ‘" box to the right | | Lmerse | =
of ‘File Path’ and navigate to the folder | | ese \ =
6 | containing the Irish TM Coordinate | | ™™™ ‘:d
SyStem f| IeS e File Pty [C-\Documents and SatingsosiD ssktophirsh ITH] ||
Mote: ‘DSEMDZ (Rep. ieland)
Select the  OSGMO2NIl.gem — or || ‘W= [ommrEes
OSGMO2RI.gem file, then ‘OK” through [ o ] corca |
the dialog boxes.
The Geoid models will now be present in | g ,
. c 1y . . #"|Coordinate System Management
the ‘Geoids’ section of Coordinate | e e
System Management... : g Coordnaks Systems osGMoZHL
+ ransformations O5GMOZRI
+-_] Ellpsaids
7 H + rojections
..In the Coordinate System | |1 Sooree
Management screen select ‘Coordinate | |~ &8
Systems’ from the left hand menu and
repeat Steps 4 and 5.
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A guide to installing ITM Coordinate Systems into a System 1200

Step Instruction Screenshots

Make sure that the following Irish TM files | |07 "7 =0 .

Qe - y ST i

- il

are in the correct location on the CF-Card:

1 OSGMO2NI.gem ...:\Data\GPS\Geoid\
Trfset.Dat ....\DBX\
With the CF-Card back in the System 1200, E =
2 | from the ‘Main Menu’ navigate to | [*Svev 2 Pf;g;“--- e
“Tools’(6), to enter the “Tools Menu’... i,z -ffd; Dﬂ{
4 Convert.. 5 Config.. B Tools..
—at
CONT | [ | | | |
15:48 =0 o 2
GP51200 B oL

Format Hemory Device
Transfer Objects..
Upload System Files...

From the “Tools Menu’ select (2) ‘Transfer
3 | Objects’, to enter the ‘Transfer Objects | & riie'Viewr

menu,.“ Licence Keys
[afr
CONT | [ | | | |
it MR M
In the “Transfer Objects Menu’ select (03) Cotle 113 ts <

Configuration Sets

‘Coordinate Systems’ to be taken to the
04 Geoid Field Files

4 ‘Transfer Coord System’ screen, where | |os cses Fiold Files

coordinate systems can be uploaded to the | fo; Soeton Ran sontents

instrument... b5 I5 Hosts | .
A e

Set on the “Transfer Coord Systems’ screen:

‘From : CF Card’ 2038 U0 % > & @

‘TO . SyStem Ram’ Trr Coord Sem =

Then Press F3 - All to load both North and | |[Frem = CF Card 4

To : System RAH

Republic Irish TM Coordinate Systems to

: OSTICYISN: ish TH (N, Ireil
5 | the instrument.

Note: Ok any warning messages and accept to
overwrite files if prompted. AT ﬁl

Once this stage is complete the coordinate | eI Irau Eir ]
system will be ready for use.
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