Trimble 3600 Zeiss Elta

Special & Professional Software User Guide

Trimble.

Part no.: 571 703 021






Introduction

This manual is the second part of the Trimble
3600 Zeiss Elta user manual. It includes the de-
scription of the application programs of the soft-
ware packages Special and Professional.

We would like to wish you every success in your
work with your Trimble 3600. If you need any
help, we will be glad to be of assistance.

Yours

rimble

ZSP Geodetic Systems GmbH
Carl-Zeiss-Promenade 10
D-07745 Jena

Tel.: ++49 3641 64-3200
Fax: ++49 3641 64 3229
E-Mail: surveying@zspjena.de
http://www.trimble.com|

Y~
@

User Manual Trimble 3600
Zeiss Eltas 2™ Part

Software Packages Special and Professional

Edition 1: 15.02.2001

Act. Software Release: ~ V1.40

Cat. No.: 571 703 021



http://www.trimble.com/

4 Coordinates Traverse

.................................................. 4-2

NEW TraVeISE ...ccvvvveiieeeieeiiiiiiieeeeeeeeniinnns 4-2
CoNtiNUE TraVerSe ...ccovvveeeeiiiieeeeiieee e 4-3
Measure Traverse .........cccccceeeeeemmnnnnnnnnnnnns 4-4
End Traverse .......cccceeeeeeeeeeiiieee 4-9
Traverse Adjustment ...........ccccceeeviiinnee 4-10
Error MesSages. .....oovevvveveeviniinneeeeeeeennnnn, 4-14
Important NOtes ..........cceevvviinieiiieeinnnnnn, 4-14
Intersection of LiNes.........cccoevvvveiinnenes 4-17
Line Configuration .........cccccccoviiiiieennenn. 4-17
Measuring in a Local System .................. 4-19
Measuring in a Coordinate System......... 4-23
Error Messages.......ocoovvveeeeieeeeeie e, 4-24
Intersection Of ArcS........ococveviiiiiiinnenes 4-25
Arc Configuration ............cccoeeeeeeriiinns 4-25
Measuring in a Local System .................. 4-28
Measuring in a Coordinate System......... 4-32
Error Messages........oooeeeeeeeeieiieieeeeeeee, 4-33
Transformations..............co.coveiiiinnanns 4-35
Helmert Transformation ......................... 4-35
Define Transformation Parameters ......... 4-36
Transform from System B -> A ............. 4-38
Transform from System A->B .............. 4-41
Distance and offset ..........cccccevviverennnnen. 4-42
Transformation on aline.........cccoceeeee 4-45
RoadLine Lite.........ccevviviiiiiiiiiiiiiiineeeeenn 4-47
Definition of a Line.......ccccoeeviiiiiiiiiienennn, 4-48
Definition of an Arc........cccceeeeiiiiiiiiieennn. 4-49
Definition of a Spiral ............cccccvvvveneeenn. 4-50

Definition of the Start and End Stations . 4-51



Measurement of POINtS ............ccceevveeenee 4-51
Setting Out of the RoadLine elements.... 4-53

Detail POINtS......ccouiiiiiiiiiiiiee 4-55
Verification POINtS .........ccocvvirrevinneennen, 4-55
Recording Verification Points.................. 4-57
Error Messages Verification Points.......... 4-59

S Adva:nce_d Multiple ROUNDS.........c.cceeuveiiieeinenn 5-2
Applications Preparation ............cccceeeveeeeeeeeeerisnenennn, 5-3
Measuring the first half round.................. 5-4

Measuring in two faces..........cccccceeeeennnne 5-5

Result DisSplay .........coeuvvveeeeeieiiiiiieeeeeeene 5-7

BD Plane ....cccuiiiiiiiiee e 5-9
Working in a local system ...................... 5-10
Measure in a coordinate system............. 5-13

Area Calculation............cccooeiiiiiins 5-15
Calculation ..........oocvevieienecnee e 5-16
CUIMNVES ...coiiiiiiiiiiitiieteeeeeeeeee 5-17
Error Messages........oooeeeeeeeieeiieie e, 5-19

Connecting Distances...........ccc.cceuueeeen.. 5-21
Local SyStem .......ccvvvvvviiieeee e 5-22
Coordinate System.........ccccceveeeeevicnnnnn, 5-25
EXit Program .........oocccveieeeieeiiiiiieeeeeenn 5-27
Error Messages. ..., 5-27




8 Configuration Configuration Coordinates .................... 8-2
Programs Detail POINES........ooveeeeeeeeeeeeeeeeeee e 8-2

L A=) = P 8-4

INtErsections ........cccvvveeeeeee e 8-4
Helmert-Transformation..............cccccuvvune. 8-4

Configuration Special ............ccccoceeevnnnnn. 8-6

Multiple ROUNMS.......oevvvveeeiiiiiiiiieeeeeeene 8-6



il Coordinates

[S Coordinates |[FROJECT |
Detail Points 1 Transfornation 1)
ESetting Out = RoadLine Lite 7
ntersec - ines 49

Intersect Arcs o

The programs Traverse, Intersections of Lines and
Arcs, Transformation and Roadline Lite are imple-
mented in the instrument software packages Spe-
cial and Professional. These programs are useful
tools for the daily surveyors practical work in the
field.

Traverse

Intersections of Lines

Intersections of Arcs

Transformation

Roadline Lite

Detail Points
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Traverse
S [THVERE

Detail Points 1 Transfornation 1)
Traverse 3 ESetting Out = RoadLine Lite 7
ntersect . ines 49

Measurement of a Traverse Intersect Ares 3
through back and fore-
sights, and computation
with a choice of adjust-
ments. During the Traverse
measurement it is possible
to measure detail points
(side shots) which can also
be corrected at the adjust-

ment stage. _
) e ’ \\ Detaﬁ Point
ABP \'\
A BP
&5 1 < TP £ 20 It is possible to measure from a start point S, up to

a maximum of 20 Traverse Points TP and close on
an end point E. The Stationing at S or E can incor-
porate up to 20 backsight points BP.

New Traverse

After program start, the computer searches for a
current Traverse. If no traverse is found then a new
traverse is initialised and the first step is to input
the actual instrument height and the first backsight
target height (other parameters can also be con-
trolled at this point):

[Input of Paraneters |

Inst.  ELEEEn Tenp. : 20 “C
Refl. : 1.695 n Press ! 1013 hPa
R.Tup : [ETOEVEE

Add.C 0.000 n PrisnC: 33 mn
Ecale @ 1.000000 PPM H a

to confirm and record the parameter inpui.
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Traverse

One can then choose the method of Stationing
(coordinate and orientation) of the Start Point:

[Etationing Start point |(TRAVERSE |
Etationing on a known point 1
rea ationing
Use current Stationing 3
(BN Stationing The methods for Stationing on a known point and
Free Stationing are described in the Stationing
chapter.

If there is no Height Stationing then the traverse
will be computed without heights and the height
softkey will show Zoff .

(BN Measure Traverse After Stationing, the traverse will begin with the
measurement of the foresight to the first Traverse
Point TP,.

Continue Traverse

If after the program start an unfinished Traverse is
found, then the program will ask if you wish to
continue the existing traverse:

[Traverse

Use exsisting Traverse 7

ECEN Ho |
BA| Measure Traverse Ml To go further with continuing the exisiting
. unfinished traverse ,
(A Finish Traverse

Then the unfinished traverse will be de-
leted after confirmation:

[Traverse

Delete existing Traverse 7

[Ves NICH
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Traverse

R New Traverse

Measure Traverse

AGCEll the Traverse will be deleted, and cannot
be continued at a later date. However,
The measure data will remain in the
Project file. A new traverse will be initial-
ised.

The unfinished traverse will not be de-
leted. Return to Coordinates Menu.

Station Menu Start Point

Further foresight measurem. 1

Further measurements can
be chosen. 2 face measure-
ment is also possible.

4-4

After Stationing on the Start Point S the traverse
will continue via the foresight measurement to the
first Traverse point TP :

[Traverse Foresight 1 |lAadr : 180 |
= 1. ooooom HD 57 iz m

ih 1.255 m ||Hz 15, S&44 zon v l
th 1,55 m || S0.zEs m

1001 TPOT7. 10 ﬁ -l
{————PMr————— »{———Info-————3%

1 JZFon ] JInic]  JInet]code] ] o2 |

to input the reflector height (also possible
via the Inpt softkey.

or @ to measure the foresighto TP,.

After the measurement comes the Traverse Menu:

[Traverse Ztart Point ][ TRAUERSE |

Further foresight ne nents
Measure Detal F
UView Traverse

Finish Trawverse Point

S5
5. 1

Measuring further points to the traverse point TP.

[FURTHER MEASUREMENTS |

2-Face-Measure on
Round Humber | &

B select On/ Off.



Traverse

or @ to start further measurements.

After measurement, the residuals to the mean
measurement will be displayed:

YRS Futher Measure- [Residuals at Start Point |[TRAVERSE |
Hr. wHD I ] vHz [9onl vhiml
ment 0.0000
. 0 .oo03 .
. 3 0 .000 -0.0001 -0.001
Point on/off 3 -0.001 -0.0003 0.001

| Jrore] P JDet ) ] | CiaJrsit] ] ]
Delete Measure- ]
ment By select more measurement with the softkey Mo-

re then the round count will be reset to 1.

I+
T

Cfg Configuration )
By more measurements of the fore and backsights

of Traverse points it is possible to achieve an im-
proved accuracy of the Traverse points.

M Result of the coor- [Hext Point I

4440403 AZ3 m

=

dinate of the fore- B 5640434.724 m
] ) z 270,487 m
SEﬂ1PTP anter“n Re- 1001 TPO7.1
It X ————PNr————— y{———Info————>
su )' ress any key to continue. ..

This is the interim coordinate result as calculated
from the FS measurement. The end result is only
possible after a BS measurement to this point ( and
any required adjustment at closing).

or 339 to go back to the TP menu.

Measure Detail Points 2 [51 Detail Points |[Adr: 195 |
1. BEE0En u GaGPEPI 422 m

=
To measure detail points i 1as2 m ||z _566@3?33353 n Z J’
(side shots) for the station 7010 e JSide shotll 1 [
point. [Ficde] Fec ] Ton JE-AC]Ecc JHidE [ Tret]code] ] 52 ]
(B8 Coordinates Handling/functionality as by Detail points.

Detail Points
or ® to measure a detail point.

Detail points can be later adjusted like the traverse
points TP,. Detail Points measured on start point S
or on traverse end point E will not be adjusted.
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Traverse

View Traverse 3 [Traverse Coordinates ][ TRAUVERSE
MNr. ¥YIm] HIn] ZInl

Display of the traverse up to

0. 6
9.993

Z  4449765.826 5640531.970 26

this point. 3 4449753.036 5640617.948 269.805
IEI=TE= I I N S S S S R —_——
Toggle the results Display of the TP coordinates.
[Travers Angle+Distance ][ TRAVERSE |

Hr. ERLm] wiligonl EULn]

ER Horizontal distance of backsight in [m]

EV Horizontal distance of foresight in [m]
w internal angle in [gon]
[Traverse Foresight ][ TRAVERSE |

Hr. HDILm] Hz[aon] hinl

. U .74 . B
= 86 .920 390.353936 —-0.194

EEEEN EETT I I S S S S S —_——

Toggles between HD Horizontal distance - mean value in [m]
fqresight and back- Hz Hz_ - mean value in [gon] _
sight h Height difference - mean value in [m]

Finish Traverse Point 4 [Traverse |[TRAVERSE |

Continue to next Trawverse Point 1

Change the traverse point, ontinue to End Foin
with selection of next TP or
the End Point EP.

Choose 1: The next Station Point is a TP.
Choose 2: The next Station Point is the End Point E.

After moving the instrument the program goes
further with the backsight to the Start Point:

[Backsight Ztart |[Aadr : 196 |
= L oloiolololo] HO EF. 813 m

ih 1.685 m ||Hz 215 Sd44 Fon v l
th 1.555 m ||k o275 m

HFroso0 TP7TL ﬁ -l
{————PHr————— 3¢{-———Info————%

I N TN . Y . ST RN .
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Traverse

It is normal practice to swap the instrument and
target by unclamping the tribrachs. The instru-

ment height and target height of the backsight

measurement will be automatically set.

or Inpt to change any of these values if
necessary.

or @ to measure the backsight to the
previous station (in this example it is the Start
Point).

After the backsight measurement it is necessary to
measure the foresight to the next TP:

¢ Attention !

Do not forget to input the reflector height of
the foresight measurement!

[Traverse Foresight 2 [Adr: 198 |
= 1. 000000 HD 121.25% m

ih 1.655 m ||Hz 4B F4EE D0 e l
th 1850 m ||k i SEE m

1002 TPO7 .20 ﬁ =l
{————PHr————— »{———Info————»

1 Jzen | Jindc] JIeet]code] ] o2 ]
to input the reflectorheight of the foresight.
or @ to measure the foresight.

Afterwards he Traverse Point menu will be dis-

played for TP;:

Traverse Point menu [Traverse Point 1 ][ TRAUERSE |
Further measuremnents 1
Measure Detal Foints/ 3 1de shots
UView Traverse 3
Finish Trawverse Point 4

It is possible to finish the Traverse Point here. Al-
though further (additional) measurements are
possible for foresight and bachsight measurement
as well as detail point (side shots).

4-7



Traverse

[Z33 is possible in every
menu.

4-8

To finish the traverse point and continue to the
next, the station point needs to be changed. At
this stage it is possible to exit the traverse program
- this will allow the instrument to be turned off.

[ to leave the program or

BZW next station point

You must then confirm that the current Traverse
Point and foresight coordinates are to be stored
and used for the next Station Point.

[Traverse

Use current Stationing ?

[Ves NICH

The TP will not be stored as a station and
the program will return to the Traverse
Point Menu for further measurement.

Yes The TP will be stored. Further with:

[Traverse ][ TRAUERSE |
Exit Trawverse Progran 1
Direc o e next poin

At this point it is possible to exit the Traverse

To this menu you will come from every menu in
the program by pressing [Z59.

The continuation of the traverse is possible imme-
diately or at a later time. It is possible to turn off
the instrument, and restart at a later time. After a
new start the instrument program will return to
this point.



Traverse

End Traverse

To choose the next station point as the End Point

of the traverse. After the backsight measurement
to the previous TP comes the End Point Menu:

Station Menu End Point [Traverse End Point [ TRAVUERSE |

Further backsight measurenents
ationing on a known Foin
Free Stationing

Open Trawverse
Display Traverse

™

(L0

[Z39 to exit this menu and to save the selected
,»End Point* as a normal Traverse Point. Then the
program goes on with ,Exit Traverse* or ,,Direct to
the next point* to continue traverse measurement.

Further backsight measure. 1 At the End Point E of the traverse it is possible to
make further backsight measurement (no foresight
measurements are possible).

It is possible to finish the traverse without closing

on a point of known coordinates and directions.

Stat. on a known Point 2 In order to correctly control and adjust the traverse,

it is necessary to close on a known coordinate and
direction either by stationing on a known point or
by free stationing. You need to confirm the con-
tinuation of the end point by:

By stationing on a known
point it is possible to acci-
dentally select the interim
result of the end point as

the known point from the (Traverse — |
project data, thus providing tse current stationina 2
a false adjustment. [ ves NIEH

E will not be stored as the end point, and

- o the program will not go back to the End
o Stationing point Station Menu.

M E will be saved as a station, ready to con-
trol the traverse on the final Stationing ac-
tion as selected above.
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Traverse

Result of the Stationing

R Measure Traverse

Traverse Adjustment

[417 Stationing OK? Il |

= 2, QRS T S&aRF55 B35 m
ih 1.4400 m ||® 5440517 . 9511 m
Z&% . 5048 m
qoo= pPo7.2 ECEN Ho |
{————PNr--———- »{———Info-—-——3 ” ves HiFH |

After the Stationing, the program will go to the
End Traverse menu:

[End Traverse [ TRAVUERSE |
Measure Polar-Detail Points 1
LJ1ew raverse
Adiustment of Traverse 3

Polar Detail Points can be measured here, as at
other traverse points.

Adjustment of Traverse 3

The adjustment can be done
with either the classic
Bowditch (distance) adjust-
ment, the Transit (propor-
tional coordinate) adjust-
ment or via a Transforma-
tion.

[Traverse Adiustment ][ TRAVERSE |

Bowditch Adiustment 1
rans i Ad1us trhen

Transformation 3

UView Traverse 4

to select.

¢ Attention !

It is only possible to Adjust Traverse when a
proper Stationing has been carried out on the
end point E.

By Stationing on the End Point E a nominal coordi-
nate and direction Ey,ina Will be computed.
Comparison with the measured End point E,.
will show angle direction and coordinate closing
errors, which can be distributed over the traverse.



Traverse

Before calculating a Bowditch or Transit adjust-
ment it is possible to distribute the angle misclo-
sure:

[Traverse

Distribute Angle HMisclosure 7

[Ves NICH

No distribution of angle misclosure

The angle misclosure will be evenly dis-
tributed.

The adjustment is carried out in the following or-
der:

1. Distribution of angle misclosure (or not).
2. Computation of new coordinate closing error.

3. Adjustment of the new coordinate closing
error.

Bowdich Adjustment 1

With the Bowditch adjustment, the adjustment of
the coordinate closing error will be made in pro-
portion to the measured distances with:

in - chIos.error DS
Z S

V“ - chIos.error DS
Z S

VZi i} chIos.error DS

zs
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Traverse

[Adjust Trauverse ][ TRAUVERSE

AAADEEY . ¥ oG 5404 .o 0. 6100
2 4449755 .0268 5640525 .7844 27V0.0016
E 4449733.0364 5640617 .9309 269.8046
EEEE I R N R 2 R R R R

Display of the adjusted coordinates.

Toggle between the [Bdiust Traverse |[TRAVERSE
results o vvInd URIn1 __ wZInd

E -0.0005 0.0002 0.0000
(fegy | | Jr=tt) | | | |

Display of the coordinate adjustments vX;, VY, VZ.

Rslt To dlsplay the mis- [Traverse Misclosure |[TRAVERSE |
aT . O34 m dL o, @ass m
Closure errors s @, 2234 m [=]c) o, aasF m
dz @, DO@D m drR o aasim
Winkel @, @S 30n

Press any key to continue. ..

[Z33 in the adjustment menu to finish and store

the results:
Adjict Tranarca I TranFR<E
—Nl Traverse 3

| save Traverse ?

I

1000
EEEN Yo || oo
Fege] —T — T —T —Jr=ii] T T T

the adjustments will not be saved. Back
to the End Point menu,

The adjusted coordinates Save the adjusted traverse coordinates,

will be stored in the next followed by the question:

available address lines in the [(Traverse |

project data. Re-compute Polar-Detail Points
ECEN Ho |

MG The adjustment will also be applied to the
measured polar detail points (side shots).

Detail points will remain with the meas-
ured coordinates.
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Traverse

AN

Transformation

Transit Adjustment 2

The Transit adjustment computes the adjustment
of the coordinate closing error poportionally to the
sum of the absolute coordinate differences:

chIos error El X||

v
V% - chIos.error D|AY|

> AY|

The height coordinates will be computed in pro-
portion to the measured distances.

Transformation 3

Another possible alternative adjustment is the
transformation of the polygon traverse. The trans-
formation will be computed via the Start and End
points (S and E):

System A: S and E e
System B: S and ENominal
¢ Attention !

Correction of the angle misclosure is not
possible with the transformation method. No
transformation is possible if the start and End
point are the same (S =E)
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Traverse

Error Messages

Softkey Link Con-
figuration Traverse

(B8 Configuration
Programs
Coordinates
Traverse

Important Notes

If there is an inconsistency in fore and backsights
between following station points then:

Error Traverse
Heasurenents inconsistent

Difference between fore— and backsigh

[ Press any key to continue. ..

[Traverse Error Linits

Coord. Misclos. dY : [ . 0030
Coord. Mislcos. dx 0.0030 n
Height Error 0.0030 n
Distance Error 0.0030 n
Cross Error 0.0030 n
Angle Error 0.0050 gon

If configured error limits are exceede, then suitable
error information is given.

4-14

The current traverse is handled on the internal
drive. This means that it is not possible to work on
two traverses at the same time in two projects.

< Tip
If the project file is not available anymore, the

results from the last measured traverse can
restored.



Traverse

Battery Change

If the message comes from the instrument ,,Battery
low — please change®, the traverse measurement
must be interrupted for this time.

[Z3 in every program level

[Traverse ][ TRAUERSE |
Exit Trauverse Progran 1
Direc o e next poin

Choose ,.Exit Traverse* for changing the battery.
Starting the traverse program again it is possible to
continue on this point.

¢ Achtung !

If the program was not executed correctly for
changing the battery, there is no way to con-
tinue on this point.

For instruments with a battery buffer there”s no
need to exit the program. Nevertheless the Battery
should be changed quickly.
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Intersection Lines

Coordinates 5 [S Coordinates |[FROJECT
Detail Points 1 Transfornation 1)

Intersect. Lines 4 Setting Out = RoadLine Lite 7
Traverse 2

] ]

Calculation of the intersec- ntersect Arcs

tion of two lines in diverse

combinations. The defining

points can be measured,

recalled points or manual

input. The Intersection point
S can also be set out.

[Intersection of lines Il |

Configuration 1
oCca ysten

Coordinate susten

Check Etation

£-10]

The first step is to configure the method to define
the two intersecting lines. The intersections can
then be calculated in a local or a coordinate sys-
tem.

Line Configuration

Configuration 1 |Canigurat ion Line Intersect |

2 Line 1 P-F__ ]
Here, different methods can Other Farame None
be used to define the two ‘ Line 2 P-P
. er arame one
||neS oth F M

to toggle the choices.

B confirm the selected options.
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Intersection of Lines

5| PP
1/

Point-Point

PD
1/

o

Point-Direction

3°\13/°2 PL
"/

Perpendicular Point

/ PaP

Parallel through Point

PaA

Parallel with offset

. SeP

Perpendicular through Point

4-18

Line Element

defined through

Line L1

Other parameters

Line L2

Other parameters

Point — Point
Point — Directon

None

Parallel through point
Parallel with offset
Perpendicular through
point

Point — Point
Point — Direction
Perpendicular Point

None
Parallel through Point
Parallel through Offset

Here are 4 common examples of the various con-

figuration possiblilities:

3 2 [O)! ’,,'
s ®s
A
1 4 Oy
PP (-) x PP (-) PD(-) x PD(-)

PP (PaP) x PP (PaP)

PP (SeP) x PP (-)



Measuring in a Local System

Local System 2

All line points will be de-
fined by measuring in a

local system

Toggle the measure
mode DHzV / yxz

R Measure in a local

System

[Line 1: Point 1 [Adr: 321
= i oo olololo] 11Z . 25340 m

il 1.5500 m ||= S5.4790 m t}" l
th 1. 5500 m

1001 Line 10 ﬁ 2,
{————PHr————— ¥»{-———Info————3

[Mode D Rec | Ton JR-MCIECC JHidRbIretlcode ]l ] -2

or ® to measure point P,.

[Line 1: Point =2 |[adr: 223 |
= kI nlnnlnlnin] o 57,3450 m

ik 1.5zm0 m || 122.5510 m e l
th 1. 5500 m

1002 Line 10 ﬁ L
{————PMr————— 3{———Info————3

[Mode | Rec | Ton JR-MCJECc  JHidFr]lIret]oode] | &
or @ to measure point P,.

If the method of definition is point and direction
then after the measurement the direction can be
input:

[Line =: Direction ||

Orientation Hz:

112 .457 10K~ Ty}

to confirm the input.

< Tip

It is possible to set the horizontal angle direc-
tion of the instrument before measurement
of the first point.

After definition of the line, other parameters (that
have been selected) must be defined.

Intersection of Lines
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Intersection of Lines

4-20

[Parallel 1 Point 12 |[Adr: 333 |
= L oloiolololo] o PR Achl |

ih 1.5500 m ||x 55,2345 m v l
th 1. 5500 m

1007 Parallel Pntll ﬁ 12,
{————PHr—-———— 3¢{———Info————

e.g. Parallel through Point (PaP).

to measure point 12 (or 34).

[Parallel 1: Offset Il
Offset: 2. 5000 W
Posit.: left

e.g. Parallel through Offset (PaA). The position of
the offset is defined by looking from point P1 at
point p2.

I to toggle a position left or right.

to confirm the input.

[Perpendic. 1 Point 12 |[Adr: 341 |
= L oloiolololo] o 14Z . @0EE m

ih 1.5500 m ||x 4% EOEE m v l
th 1. 5500 m

1011 Senkrechte 19 ﬁ 12,
{————PHr--———— 3¢-———Info-————%

[rode P Rec | Torn [R-HMC]ECC | Code

I

e.g. perpendicular through point (SeP).

to measure the point P12 (or 34).

The definition of Line 2 is with the same method as
Line 1.

In the case of a Perpendicular Point then the meas-
urement of point 3 will follow.



Intersection of Lines

After definition of the lines, the intersection point
will be calculated and displayed:

[Intersect Pt: Il |

es S 1882 m
ns S5.PSEZ m

Intersect . Ans.
o9, 7154 f=lulyg]

If the intersection angle is too acute or there is no
intersection, then an error message will be dis-
1 played.

P->S D|sp|ay of the offset [Offset A: I
FP1-5 43,4594

distances between Fz.2 =r so1é m ||F1-pz 108 991z m
m
m

P3-5 &45.5@15 P3-Pa PE.EOFIE m

intersection point P4-5 465715
and the line points

Tau @, 7154 aoh

Rec Recording of the offset distances,

A Configuration Cfg Configuration of the intersection angles,
Programmes . .
. Sl Back to the display of the Intersection
Coordinates - point piay
Tau Intersection angle of the lines.

to record the intersection point.

< Tip
If the intersection falls outside of the lines,
then the length of the line will be displayed.

If the value of the intersection angle Tau is
under the selected value, then the value will
be displayed with * values.
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Intersection of Lines

After finishing the intersection calculation, the
following menu will appear:

[Intersection of lines Il

1 Hext intersect with line 1
Hext 1ntersect wil ine

3 MHew intersection

4 Exit progran

Choose 1 New intersection by redifining line 2.
Choose 2 New intersection by redefining line 1.
Choose 3 New intersection by redefining line 1 and 2.

Choose 4 Leave the program

[Z33 in exit the program in any measurement

menu:

Line_ 1- Point 1 - 423
= |Intersectiun of lines

m Leave Intersection lines ? l

[ ] Yes
{—— —= =

= T - = = L
[Mode | Rec | Ion JR-MCJEcC JHidRlInpt |Codelsrch] 2

remain at the same point in the program,

MGl leave the program

4-22



Intersection of Lines

Measuring in a Coordinate System

Coordinate system 3

Before working in a coordi-
nate system it is necessary
to have a current stationing.

Choosing option 1 will leave
the program in the current
stationing definition and
coordinate system.

Recall the point
from the editor

Input the point

[Intersection in Coordinate EZysten |
Use current stationing 1
Mew ationing

The majority of the program is identical to that of
the local system. The following sections outline the
differences.

Definition of Lines
Points of definition can be given in various ways:

* Measurement of the Line point (as in Local)
e Recall of the point using Edit

«  Combination of measure and recall

e Manual input with Inpt

[Line 1: Foint 1 |[FROJECT |
14 3000 Standpunkt
19 3000 Standpunkt
=23 4001 Geradenpunktl
UL 2 adenpun
27 2002 Systen B

[Proilinet] JEdit]Srchledr Lene ] JFitt]

to recall the point P, from the
Editor.

[Line 1: Point =2 |[adr: a5z |
= kI nlnnlnlnin] =n) 124 . 5723 m

ik 1.5zm0 m ||Hz 247 S2E0 30h e l
th 1. 5500 m "L | 104 . 2340 30N

3002 Line Point zZl ﬁ -~
{————PMr————— 3{———Info————»

[HMode | Rec | JEdit]  JiFceMark ]Swic]
or @ to measure P,.

Calculation of the intersection point is the same as
in the local system.

EE T
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Error Messages

However, after confirming and recording the inter-
section point, it is possible to set out (stake out) the
point:

Sohni + Foanl - 1T

[Echnittpunkt ]
Schn
102 .¢| Schnittpunkt abstecken

ECWr=in

51 I . T N CETE RN .

The point will be set out in the setting out
program as normal

No No setting out, further with the program.

w

NS
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If there is no intersection, or the intersection angle
is smaller than that defined in the configuration
then the following error warning is given:

Intevrcartinn af 1inac 1T
[Intersection of lines ]
gq¥|ﬂu Intersection |...

3 M I

4 E:[Press any key to continue...

If two points defining the line are identical then:
Line 1°* Praint o LT |332

= |Errur in Arc Intersect
m Point 1 and 2 are identical | l

?E£|Press any key to continue. .. ]

[Mode | Rac ]

[ Lon JR-MCJEce JHigR]inet]oode] ] o2 ]




Intersection of Arcs

Coordinates 5
Intersect Arcs 5

Calculation of the intersec-
tion points of 2 circles or a
circle and a line. The defin-
ing points can be measured,
recalled or input. The inter-
section point can then be
set out.

Arc Configuration

[S Coordinates

|[FROJECT |
Detail Points Transfornation 1)
Eetting Out RoadLine Lite 7

1
=2
Traverse 3
Intersect. Lines 4

Intersect Arcs =]

[Are Intersect

|[PROJECT |
Configuration 1
oCca ysten
Coordinate susten
Check Etation 4

The first step is to configure the definition of the
intersection, and then to choose the definition in a
local or a coordinate system.

Configuration 1

Under this menu, there are
meny available definitions

|Dunfiguratiun Arc Intersect

Arc 1 MP-Radius |
Other Parame Hone
@ Elemnent =2 Arc

Geomnetry 2 HMP-Radius
Other Parame Hone

to toggle the choices.

I to confirm the selections.
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MP-R Intersect Element defined through

Circle 1 Middle Point — Radius

- - . Middle Point — Arc point
Middle Point - Radius 2 Arc points - Radius
MP-K1 3 Arc Points

Other elements None
Parallel offset of radius

Gy

Middle Point - Arc point

K11 2KP-R Element 2 Arc 2
@ Line
K2 Geometry Element 2

2 Arc points — Radius

K1| 3KP Arc 2 Middle Point — Radius
Middle Paint — Arc Point
“30 2 Arc Points - Radius
K2 3 Arc Points
3 Arc points
Other elements None

Parallel offset of radius

~UR | par
Line Point — Point
Point — Direction
+idR

Parallel offset of the radius

Other Elements None
Parallel through Point
Parallel through offset
Perpendicular to Point

¢ Attention !

When defining an Arc with 2 arc points, se-
lect the two points K1 and K2 in the order so
that the Middle Point lies to the right of the
line K1-K2 (seen from K1 to K2).
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Intersections

Here are examples of 4 possibilites for intersections:

Intersection Arc — Arc

First the Intersection point S1 will be computed as
it falls on the right of the line M1 - M2.

The second intersection point will be displayed
with the softkey S-2 .

Intersection of Arc — Line
First the intersection point S1 will be calculated.

[s2 The second intersection point will be displayed
with the softkey S-2.

Intersection Arc — Parallel
First the intersection point S1 will be calculated.

The second intersection point will be displayed
with the softkey S-2

12 Intersection Arc — Perpendicular

In this case S1 is right of the line and will be com-
puted first.

s1 The second intersection point will be displayed
with the softkey S-2

-
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Intersection Arc left — Perpendicular

If the arc lies left of the line P1 — P2 the th intersec-
tion point S1 will be computed first as it lies near-
est to the line P1 - P2 .

The second intersection point will be displayed
with the softkey S-2

Intersection Arc Right — Perpendicular

If the Arc lies left of the line P1 — P2, then the in-
tersection point S1 will be calculated first as it lies
near to the point 12 .

The second intersection point will be displayed
with the softkey S-2

Measuring in a Local System
Local System 2 [Are 1: Hiddle Point |[adr: 408 |
= 1. QEEDEE L] 1253450 m
ih 1. 5300 o 1
After configuration, the th 15500 m ||" i
defining points can be mea- 200 o ,Girele Centrfil
sured. [FMode] Fec ] Ton JR-FcJecc JRige]iret]co

or @ tomeasure M,.
Then input the radius of Arc 1:

[are 1 Il

Radius: 10 .75 U0

to confirm the input.

4-28



Intersection of Arcs

Depending on the configuration, further elements
may here be defined:

[are 1 Il

+dR R
Parallel meas Radius dR 0w

to confirm the parallel offset.

Definition of Element 2

(A8 Intersection of The second element will then be defined. If the
Lines element is a line, please refer to the Intersection of
lines section.

After defining the elements the first intersection
point will be calculated and displayed:

[Intersect Pt: Il

E= 133 . 8449 m
M= I4.5047 m

Intarsect Pt 54

2000 Intersect PN
{————PMr————— ¥{———Info-————%

[ [-—=

L=z iniol  JHark]oode] ]

to record the intersection point.

BN to see the second [0ffset A: I

intersection point M1-S 13,2060 m
Mz-5 S.0000 m ||M1-M2Z 10, @083 m

=S to display the other Tau 54,5339  soh
offset distances I T N N TN N . TR N

Rec Record the offsets
Cfg Configuration of the intersection angle
Back to the intersection point

Tau Intersection angles
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=

Configuration
Programs
Coordinates

Back to the inter-
secion display

Choose 1
Choose 2
Choose 3
Choose 4

4-30

The intersection angle Tau is defined as follows:
Intersection Circle-Circle

Tau the intersection angle of both tangents
Intersection Circle-Line

Tau the intersection angle of the tangent with
the line.

The limits of the angle Tau is defined in the con-
figuration of Intersections.

[Intersect Pt: Il

E= 135 . Sda® m
Intersect Pt 54 M= s EDAT m
2000 Intersect PN
{————PMr————— ¥{———Info-————%

[ [-—=

to confirm and record.

After completing the computation of the intersec-
tion points, the following menu will allow further
computation possibilities:

[Arc Intersect Il |

1 Hext intersect with Arc 1
Hext 1ntersect wi Arc

3 Hew intersection

4 Exit progran

Intersection by redefining Arc or line 2.
Intersection by redefining Arc 1.
Intersection will be redefined with Arcs 1 and 2.

Leave intersection of arcs.



Intersection of Arcs

[ in every measurement menu to leave the
program:

Arc 2 Middla Paint - T 418
[Arc Intersect

=
ih
th
%DD Yes

T - = = =L
[Mode | Rec | Ton JR-MCJECc  JHidFlInet]Code [Srch] o2 |

back and further with the program,
Escape without saving.

Exit Intersection of Arcs

Measuring in a Coordinate System

Coordinate System 3

Before working in a coordi-
nate system it is necessary
to have a current stationing.

Choosing option 1 will leave
the program in the current
stationing definition and
coordinate system.

Recall points from
the project data

Input a point

|Intersectiun in Coordinate Iusten |
Use current stationing 1
Mew ationing

The majority of the program is identical to that of
the local system. The following sections outline the
differences.

Definition of Lines
Points of definition can be given in various ways:

e Measurement of the Line point (as in Local)
*  Recall of the point using Edit

*  Combination of measure and recall

¢ Manual input with Inpt

[Are 1: Middle Point |[PROJECT |
19 3000 % tandpunk t
23 4001 Middle Pointl
0] Middle Poin
27 2002 Systen B
29 2003 Susten B

[Frodilinet ] JEdit]Srchladr | PN ] JFitt]

Recall of arc middle point M,
in Editor.
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Error Messages

[Are 2: Hiddle Point |lAadr : 4325 |
= L oloiolololo] =1 ] 15 . 1450 m ==

ih 1.5300 m ||Hz Z4Z SZ@0 Fon v = l
th 1.5500 m || 4@0 . 3455 Ioh

4002 Middle Pointg ﬁ sl
{————PHr-————— 3{-———Info————%

oge [rec 1 ion T e Jece Jrior [iretJcoae] ] oo
or ® to measure point M,.

Calculation of the intersection point is the same as
in the local system.

However, after confirming and recording the inter-
section point you will be asked if you want to set
out (stake out) the point:

Schrnit foamnl-+ - I
[Echnittpunkt |

Schi

1@z | Schnittpunkt abstecken

[ ] [ Ja =

{——

—m———m——

The point will be set out in the normal
way.

No setting out, further in the Program.
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If no intersection can be calculated then:

Arc Intarcact 1l

[Are Intersect |
?E|ND Intersection |-
3 M I

4 E:[Press _anu key to continue...

If the line lies exactly on the tangent or does not
intersect then:

Intpreaont BE -

—— [Arc Intersect
Intel

|L1n|=_- touches Arc |
[ ] |Pre55 any keg tD cnnt:l.nue .

<=
— Tr o1 [ [iniel Iherijoooe] | |




Tr rmatio

Coordinates 5 [S_Coordinates |[PROJECT
. Detail Points Transfornation &
Transformations 6 Setting Out
Traverse

HoadlL ine Lite
Intersect. Lines

By selection of between 2 Intersect Arcs
and 20 common points, it is
possible to transform one

set of coordinates in system X
A into coordinates in system

B, or vice versa.

[LE-TA 1

Y
Selection of Transformation [56 Transfornations |
type Helmert Transformation 1
Dizstance and o
Transformation on a line 3

Helmert Transformation

Helmert Transformation 1 [561 Helmert Transformation

Transformation definition 1
ustenm B->A
Systenm A4-:B

Computation of transforma-

3
ﬁorlparanmﬁersbyrﬂax.of Check Transformation 4
20 identical points.
- 2 <P <20 The Helmert Transformation Menu.

The Helmert-Transformation starts with the defini-
tion of the transformation parameters.
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Define Transformation Parameters

Transformation definition 1 Select 1 to define the new transformation parame-

ters by selecting common points in system A and

Definition of transformation

. system B.
parameters by selection of y
idenﬂcalpcﬂntsin both [Eustem A: Select Point ¥-H |[TRANS1 |
systems. L —
3 a3
4 ad
5 1001

[Froi[iret]  Jeait]erer]eaar [ enr | Jrit] ]

YX and yx points will be filtered. Select points to
define system A.

Select Filter Search for points in the same way as the normal
Toggle to the local editor.
System

to select and confirm.

[Select Sustem A [TRANEZ
Hr . ¥ F3
1 [i]1]

100.
00 . 000 0. 000
3 400 . 000 o.o000
4 300.000 a0 .000
I TN I =TT I D D D B

to add more points  Up to 20 points can be selected
from the editor

Il to delete a point to continue to select system B points
from the list Selpot Suctom o ITrRaNs=
EgﬁﬁSElect Sustemn A |____|
Il To select System B ]

change 7

| ves EREH
—Trere] —Joec ] T T T ] T ]

to return to the system A list

to go further and select common points in
system B
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[Susten B: Select Point ¥»X |[TRANS1 |
[Z3 to return to Helmert 7 1003
Transformation menu

[Froinet] JEditlsrchladr JPne ] JFiltl ]

to add points to the system B list

YOI to add more points [Select Suystem B |[TRANS 2

[ More |
from the editor
| Del |

to delete a point a 1000 . 002 800 . 002
from the list — Tl —Joer T T T T 1 T

Points must be selected in the same sequence. It is
possible to have an uneven number of points in
the two systems. The software will ignore any
additional point that has no partner.

to compute the transformation

Salprt Ructam B [TRranwz o
 m, Helnert Transformation |
Il Transformation |

calculate 2

[ves MW

| Jroref Joe. p | | | | ]

to escape to the Transform menu

To compute the Helmert Transformation

(A Stationing [Adjustrent L2 |[s=free

Hr . vyiml ux il

I N TN T G . EEE CEA IR -

Operation of Softkeys and their functions are the
same as in the Stationing Programs.

[34 to see the result of the Transformation, and
the Transformation Parameters
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[Result |[s=Fix ]
[=E] -G53 AAZE dd 1042 &27 m
as @.0@a5 dx= &9 . 920m
ap 0@, ans gon
sz oo ofojou] m2 0,805 m
[ Transformation Okay ? Ho | |

dy, dx Coordinate shift

Om Orientations angle

S Scale factor

0,a  Transformation parameters

If only 2 points are transormed then the only the
coordinate shifts (dy, dx) and the orientations
angle will be computed.

Back to the results menu.

Saving of the results parameters and back
to the Helmert transformation menu.

Transform from System B -> A

System B -> A 2 [561 Helnert Transfornation |

) Transformation definition 1
This allows the transforma- e e 2
tion of points in system B to Check Transfornation 4

the coordinates system A

¢ Attention !

If a Transformation is not currently defined,
the program will automatically spring to
Transformation definition

Select from menu in the usual way. If a transfor-
mation is currently defined then:
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561 Holmart Terancformatinn

|
Tran - - 1
Use existing
% Transformation parameters 7 ?
Ches EEEN Ho || 4

Ho

to redefine the Tranformation Parameters

To use the existing Transformation Pa-
rameters to define the coordinate change.

[Bustenm B-*A, Start point [TRANS 1 |
[F39 to return to Helmert 2 =3
Transformation menu
¥ 1003

[Proilinet] JEdit]sechladr PeEHe ] JFitt]

Select Filter to select the Start Point of a block of points
Toggle to the local to be transformed
System
Change the project [Eustem B-*A, End point [TRARS 1
33
S5 1001

& 1002
¥ 1003
[Froinet] JEditlsrchladr JPne ] JFiltl ]

to select the End Point of a block of points
to be transformed

< Tip

If you only wish to transform 1 point, then
select this as the Start and End Point

Systom B—_ % Fnd nnint [TRran< 1
| |

Transform points 7

- [ ves EREWI
[FroJTret] —Jeaitlercrrar TPar I —JF ] —]
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to return to the Helmert Transformation
menu

\CSl  to go further with the Transformation cal-

culation
Systom B30 Fnd naint MTran< 1
| |
Transformnation with
weighted distances 7
= [¥es ILEM |

[Froinet] JEditlsrchladr JPne ] JFiltl ]

Select if the points should be computed with a
weighted distance (neighbourhood points).

The transformed coordinates will be recorded in
the current project file

¢ Attention !

For a weighted distances computation of
neighbourhood points a minimum of 3 iden-
tical points are needed.

Doing a weighted distances computation of
neighbourhood points the residuals of the identical
points will be reduced to Zero. The transformed
non identical points will be re-adjusted by new
residuals depending on their position to the identi-
cal points.

The transformed points will be stored with the
point identification Pl and their new coordinates in
the project file.
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¢ Attention !

Only a 2D Transformation is computed. The
height values will remain as they were origi-
nally

Systam B— ¥ Fnd nnind I TRan< 1
| |

Further points 7
Transformn ?

m EEN Fo | |puy
[Proilinet ] JEcit]srchladr JRHe ] JFilt] ]
to return to the Helmert Transformation
menu

to select and transform further points

Transform from System A -> B

System A->B 3 [561 Helmert Transformation |

Transformation definition

1

Systen B0 =
EéEEEH!HEEE!...!l..................?.

ec ransfornation ]

Use this method to transform points in system A to
the coordinate system B

A Transformation Follow the method described above to carry out
System B > A the Transformation.
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Distance and offset

Distance and Offset 2 [56 Transfornations

Helmert Transformation

The coordinates of a local
ranstformatlion on a ine

orthogonal line measure-
ment will be transformed
into the global coordinate

A
system. X
SP
! > Y
& Pr=2 The coordinates of two identical points (Start- and
Endpoint) must be known in both systems.
Select the Start Point in the global coordinate sys-
tem:
[Select Start Point SP |[TRANE 1 |
[E33 to return to Trans- 9 bz
. 10 b3
formation menu. 11 ba
12 21?0 ?r't
NI To search via Point

[Froilinet]  JEdit]Srchlade JPHEL JFilE] |
Number.

To search using P! to select.
To select another

project Select End Point EP in the same way:
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39 to exit to the Tran-
formation menu

[Eelect End Point EFP [TRANS 1 |

9 b2

10 b3

11 b4

1= =2100 start
12 2101 end

[Froinet] JEditlsrchladr JPne ] JFiltl ]

to select the End Point

The two points now have to be defined in terms of
the measuring line. The distance and offset from
the measuring line has to be entered:

[Input Dist. and OFF. for =P |[Adr: 12 ]
u 20.000 m
M = "

2100 start

{————-PNr————— »¢——-Info———-3

1 I I ! | | | | | |
Input the Distance and Offset for the Start Point

SP.
or to switch between inputs

to confirm.

[Input Dist. and OFF. for EFP |[Adr: 12 ]
u 230 . 855 n
» [ ]

2100 start

{————-PNr————— »¢——-Info———-3

! 1 J 1 r r | J | |
Enter the Distance and Offset for the End Point EP

or to switch between inputs

to confirm

The measured distance point SP and EP will be
compared to the computed distance from the
Global coordinates.
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The following screen will display the comparison:

[5622 Distance Conparison |

[9 to return to the Trans-

. S {conputed? =200 .838
formation menu S (neasured) 200.855
dE —-0.017

A scale factor for the measuring line will be com-
puted using the distance error.

to continue

The Transformation will be computed.

By input of the Distance and Offset of a point in
relation to the measuring line, the Global Coordi-
nates can be computed and recorded.

[Input Dist. and Offset [Aadr:
[F39 to return to the Trans- y S l05 223 n
formation menu

|<————PNr ————— »{———Info——--%

[N I N N R R CET R .

Input the Distance and Offset to the Point

to continue

[Computed Coordinates |[adr: 438 |
i 8.5845
I_E to return to the Input Y g.334an
Distance and Offset screen
R R 2000 offsetll |
without recording <—-——PNr--——- 3¢-—-Info----3

[ I N S N N DT RN . -

Enter the required Point Identification PI.

to record the coordinate and PI in the cur-
rent project
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Transformation on a line

Transformation on aline 3

39 to return to Trans-
formation menu.

To search via Point
Number.

[56 Transformations

Helnert Transformation 1
Distance and offset =2
Transfornation on a line 3
X 4 X
. EP
SPi

1

1

1

1

1

1

1

1

1

E

1

: y

: > Y

Definition of the Global System in relation to the
measuring line is carried out in the same way as
described above for Distance and Offset.

After the Transformation is computed, it is possible
to recall points in the Global system from the edi-
tor, in order to compute the Distance and Offset of
the point from the local measuring line:

[Select Coordinates |[TRANE 1
10 b3
11 b4
12 2100 start
13 2101 end
14 3555 housez

(Froidinet ] JEdit)Sechlade RN ] Jeitt]

Identify the required coordinate in the usual way.
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To search using PI

To select another
project.

[@3 to return to the
global coordinate selection
without recording

4-44

to select the coordinate point

[Computed Distance and Offset]|[Adr: 438 |
u 6.9118n
¥ 17 .5868n
4005 Dist.Offsetl]
{————PHr————— »{———Info————1%

1 1 1 | | JHark]codsl ] |

The Distance and Offset will be computed and

displayed

to record the local coordinate in the current
project, and return to the Global coordinate selec-

tion screen



RoadLine Lite

Coordinates 5 [5 Coordinates |[FROJECT
. . Detail Points Transfornation &
Roadline Lite 7 Setting Out
Traverse

RoadLine Lite rd
Intersect. Lines

Setting out of elements in Intersect Arcs
relation to a Line, Arc or
Spiral.

[LE-TA 1

After choosing the RoadLine program, the current
stationing will be displayed:

[Etationing Il

= 1. DEEEEE T ZAG . @E0 m
ih 0.0 mo||lA SE0,0E0 m

Z SE.0@0 m
stat

{————PMHr————— »{———Info————>
ress anyg key to continue. ..

Check the current stationing.

After confirming the stationing, you will be asked if
you wish to use the last used RoadLine element:

S7 Mhonca alamant Hpnnnrﬂﬁ

— [Roadline Lite

rc |Use last line ?
ipi

EEEN No |
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Definition of a Line

Ml the program will go straight to the Station
and Offset input of the last element..

The following Element menu will be dis-
played:

[57% Choose elenent |[MONAME

Line . e

Epiral 3

Choose and confirm.

[F¥3  Exit program.

EEEl  Measure the de-
fined point.

To recall a point
from a project using

the editor.
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[5¥1 Line YIm1 HIm] ]
Start Point [l-CEEEMINI] —9999 . 000
End Point -9999 .000 —9999 . 000

[EEE I =T I D N D D D B
Editor menu of the Line element.

The start and end point of the Line needs to be
defined, by input, measure, or recall from project..

to confirm

An incomplete or inconsistent input will result in
the following error message:

‘ Error |‘Hnadline Lite

Inputs are inconsistent |

[ Press anuy keu to continue. ..




RoadLine Lite

Definition of an Arc

Arc 2 5721 Arc YIiml HInm1
Ztart Point 100 .000 200 . 000
End point =200 .000
HMiddle point —9999 000 —9999 . 000
T.Intersect. —9999 ,000 —9999 . 000

(Mea=1 Jedit) 1 | | | Jcreb]

Input menu of the Arc elements. The definition of
an Arc needs a minimum of two points.

& Position Values [5722 arc elenents [ml1lgonl |

0 ... 9999 m Radius HONEN] Directio Right

Arc 1. 0.000 MidOrd. 0.000

Tangent 0.000 External o.000

Vg Angle Values Chord L 316.702 Center A 0.0000
0 ... 400 gon

Input of the known Arc elements. The Direction is
as seen from the start point.

B to toggle the direction.

to confirm.

MEES  To measure the de- To few elements, or an inconsistency will result in
fined point. the following error message:

Error |‘Hnadline Lite

Inputs are inconsistent |

Press any key to continue...

to show a graphic = £
display of the re- ATIET: Tansent | s: mia. erdin
quired elements. opwemal e
Press any key to continue. ..

Display of the allowed elements
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Definition of a Spiral

Spiral 3 [5731 Spiral YImd HInl |

Start point [ SG] 200 .000
End point 200 . 000 500 .500

veas] _JEdit) 1 | | | ___Jcreb] ]

Measure the de- Definition of the start and end point by input,
fined point measure or project recall.
& Position value [5732 ESpiral elenents L[mnl
FParaneter o.000
0 9999 m Radius Start &00.000
Radius End |
Direction Right
0,00 = 00 Arc lenath 320.499

Input of the known Spiral elements. The direction
is as seen from the start point.

I to toggle the direction.

to confirm and continue.

To few elements, or an inconsistency will result in
the following error message:

‘ Error ”Flnadl ine Lite

Inputs are inconsistent !

[ Press anuy keu to continue...

for a graphic dis- R fe P
play of the allowed l L Ra: Startradius
elements AD__/G L : Length

Press any key to continue. ..

Graphic display of the allowed elements.

4-48



RoadLine Lite

Definition of the Start and End Stations

[5¥4 Input Etations

Station Etart IO
Etation End 100 .000

Input of the Start and End Stations (also known as
chainages). This input is optional.

to confirm.
[9  Dback to the RoadLine Elements

ST Trnmasdk T4atinnc
—— |Roadline Lite |

L

Sta|Difference in Lenath -11.000 n
Sta |Accept Input 2

Yes

This warning comes when there is an inconsistency
comes from the coordinate positions and the sta-
tion input.

Continue with the known inconsistency.
Back to the definition input.

Measurement of Points

[Roadline Lite |[PROJECT |

e ing LN}

After definition of roadline elements points can be
measured or set out refering to the defined road-
line element.

+ to select and start, or
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Measure 1

Switches the display
of SDHzV, HDHzh,
YXZ

Rec Additional registra-
tion of the dis-
played values by
Mode

4-50

[F33 to finish the roadline element.
Roadlina | &ita Hnnnj:ﬂﬁ

—— [Roadline Lite

et |Finish this elenent ?

[ves WiTH

Back to selection menu roadline element

Further with measurement on the roadline

element.
[Measure on road element |[adr: 539 |
= 0. 9veres =T 55000 m
ih 1,650 m |0 1.730 m e l
th 1.7znom ||z -pEE @EE m
1+100 100 . 0000 ﬁ #*
{————PHNr————— ¥»{-———Info————3% &

[Mode | Rec JIcii JR-MCJECC JHidRlInpt|oode ] DN ] 2

or @ to measure.

The measured point will be computed refering to
the roadline element and his Station and Offset will
be displayed.

ST Station
(0] Offset

[Z9 leave measure menu, further with selection
of another roadline element.



RoadLine Lite

Setting Out of RoadLine Points

to increment the Ioput SetOut point
H Etation 10.000 n
station and offset Dffemt AT -
elements after each Height -9999.000 n
point is set out. — T 1 Ll T 1 1 I 1 |

to choose

Using = will define left (-) or right (+) of the line.

to confirm.

The instrument will turn to the required direction
and the Setting Out display will be shown:

New New input of the [522 Setting Out [Adr: 307 |
- | Ge  Tionomo m ||aa % oo 5 P
setting oyt ele- da 0060 m | da - a0n
ments without re- T+10.000 +5.000 ﬁ 2,
. €————PHr——-—-—- »¢{——-Info———-%
cording. 1 Trictlrclrew]  Jiret]ceae]zren] o2 |
(BN Coordinates Setting out of the elements in the normal way.
Setting Out

[F9 to save and return to the station and off
set input.

[Z33  again to exit this element.

I 1 TSokfat mnind

£|Huadline Lite |
off:|Finish this elemnent 7

Hen [ ves NIEW

! | Jic+eyd 1 1 1 7 1 |
back to the RoadLine element menu.

To continue setting out the element.
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Detail Points

Verification Points

=

implemented in
software package
Professional Plus

Configuration
Programs
Coordinates
Detail Points
(Menu 92211)

Automatic search for

&

4-52

max. 10 identical
Points (incl. P,)

Verification of points in the detail measurement
program by

e identical point numbers, or
» defineable search radius (catch circle).

Only points with coordinates in the actual project
file will be checked. These points will be saved in a
temporary indexlist for the actual project.

If the Point Verification is activated in the program
configuration the detail point measurement starts
with the following question:

Detmil Pointc

1l

——|[Detail Foints |_I
Turn on verification ?

[ m‘

[Fooe | Rer [Tors ] Rom Jerc [Rioe [iret]oooe

No switch on.
Switch on Verification Points.

< Tip
If the point verfication is not needed, it”s

better to turn it off. For large project files it
could be a time consuming search function.

Verify identical Point Numbers

After measurement of a point P, the project file
will be checked for multiple point numbers in the
corresponding point number block of the marking.
If identical numbers P, are found, then it goes on
as follows:



Detail Points

B

] Configuration
Menu 922111

Toggles display to
vl, va, vg
VY, VX, vZ

1. Computing of an average coordinate value of
the found identical points P, .

2. The residuals to this average value of all found
identical points incl. P, will be displayed for a
control after measurement:

[ResidualsUerification Point|[PROJECT |

Adr . vrinl wZinl

f 1327 0.880 0.130

1329 0.005 —0.00&

1330 0. 005 0. 005

e  Act 0.014 —0 . 008
Skiel | Jciad ] | | |

to scroll in list.

Adr.  Recording address of the identical point in
the project file

vr radiale difference
vZ height difference

An e in the first column means that the residual
for this point is outside the error limits set in the
Configuration.

An ,.f“ in the first column means that this point
was edited (not measured). Then the point status is
,»fixed* that means, this coordinates cannot be
changed and the point is not used for averaging.
This point will be displayed only for controlling the
other coordinate differences.

[ResidualsWUerification Point|[PROJECT

Adr. vylmld u¥inl wZlnl
f 1327 -0.731 0.490 0.130
1329 0.001 0.005 -0.006
1330 —0 . 002 —0 . 005 0.006
e  Act 0. 006 0.012 -0.008

[Mode | sBR JSkind ] Jcis ) ] ) ] |

vl Residuals in length

va Residual in angle bearing

vq Residual in normal to direction
vY Residuals in Y-Coordinate

vX Residuals in X-Coordinate

vZ Residuals in Z-Coordinate
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Detail Points

Takes points off Possibility to take off points from averaging. They

from computation not will be used for saving the mean values.

P A Will not used The softkey Skip leaves the menu without saving
P, Or using this point for a further average com-
putaion.

Link to [@2211 Verification Point

Configuration Error Linite 1]
o R . ecording
Verification Points fearch Radius 3
(B8 Configuration In the configuration error limits, recording mode,
Menu 92211 search radius and the verfication point switch

(point number or search radius) can be set.

Verification by search radius

Automatic search for If the method search radius (instead of Point num-
ber) is selected in configuration, the project file will
be searched for points having plane coordinates in
the set search radius. This is independend from
point identification. If multiple points are found,
they will be listed in similar way as described for
verification by point numbers.

& max. 10 identical
Points (incl. P,,)

Recording Verification Points

[ResidualsUerification Point|PROJECT

Adr . wvillml wvalaon] wglml

f 1327 0.858 0.1254 0.197

1329 0.002 -0.0028 -0.004

1330 0. 002 0. 0028 0.004

e  Act 0. 004 —0.0082 -0.013
Seiel | Jeea] T ] 1 |

in the residual menu accepts the measured
point P, and saves the point in the project file.
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Detail Points

[

OO~NOOUTEAWN -

TI

PI 1
PI 1
TI

PI 1
PI 1
PI 1
PI 1
PI 1
TI

PI 1
PI 1
PI 1
PI 1
PI 1
PI 1

Configuration
Menu 922112

COORDI NATES/ DETAI LPT/
777888 1. Measure
777888 1. Measure
VERI FI CATI ON PO NTS
777888 1. Measure
777888 2. Measure
777888 2. Measure
777888 2. Measure
777888 2. Measure
VERI FI CATI ON PO NTS
777888 1. Measure

777888 2. Measure
777888 3. Measure
777888 3. Measure
777888 3. Measure
777888 3. Measure

Registration example with
registration switch on R-MC

SD
vr
vr
SD
vr
vr
vr

SD

If in configuration verification points the recording
of average values and differences is activated, the
new average coordinates (incl. the P, values) will
be stored together with the residuals vr and vZ in
the project file. The saved average point becomes
the same point identification as P, .

The following theoretic recording example of a
verification point 777888 gives more information
how the points will be stored:

100. 0000 m | Hz 100. 00000 gon | V1 100. 00000 gon | M
1100. 0000 m | X 1000.0000 m z 122. 6010 m M
0.1000 m vz 0.0000 m
0.1000 m vz 0.0000 m
1100. 1000 m | X 1000. 0000 m z 122. 6010 m A
100. 2000 m | Hz 100. 00000 gon | V1 100. 00000 gon | M
1100. 2000 m | X 1000. 0000 m z 122.6010 m M
0.2000 m vz 0.0000 m
0.0000 m vz 0.0000 m
0.2000 m vz 0.0000 m
1100. 2000 m | X 1000. 0000 m z 122.6010 m A
100. 4000 m | Hz 100. 00000 gon | V1 100. 00000 gon | M
1100. 4000 m | X 1000. 0000 m z 122.6010 m M

The 1st measure of point 777888 is registrated on
address 3 (Y=1100.000m). A 2nd measurement
with Y=1100.200m leads to an average value of
Y=1100.100m. This average is stored at address 7
and gets the signature ,,A* (Average) in column
119 in the project file. The 2nd point measured is
registrated at address 9. All Measurement points
will be signed with a ,,M* in column 119.

The 3rd measurement of point 777888
(Y=1100.400m) leads to an average value of
Y=1100.200m (together with the 1st and 2nd
measurement), recorded at address 14, signed as
well with an ,,A”. The measurement value is regis-
trated at address 16.
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Detail Points

The residuals vr and vz will be stored with the Pl of
the measured point before the average value.

The signatures ,,A* and ,,M“ will be shown in the

editor as well::

[7 Editor |[FROJECT |
1328 CODRDINATES DETALIL PHIS .
1330 GEETTT M
1331 6EL7TT
1332 CODRDINATES - DETAIL PNTS.

[Prodlinet] Del JEdit]srchladr | Ebr Jresl JFiLt] o= ]

Error Messages Verification Points

If a point number or the number of points in the
search radius was found more than 10 times, the
following error message appears:

Uerification Point

Error
Ouver run

Too many identical points !

[ Press anu key to continue...

The number of identical points has to be reduced.

The following message will be displayed if the
indexlist of coordinates is larger than 1000 points.

Error Uarification Point
Ouver run

Index list is overrun !

[ Press any key to continue...

Each point after will result in one point from the
beginning being removed from the list. Therefore
the latest points will be in the list.

< Importand Note !

Points, registrated with the Rec Softkey, will
not be used for verification control.
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) Advanced Applications

[6 Epecial |[FROJECT

Multiple Rounds 1

Foin o Line

30 Plane 3

Area Computation 4
B

Connecting Dist.

This chapter descripes advanced applications in the
daily surveyors practical work. This applications are
implemented in the menu Special of the instru-
ment software.

Multiple Rounds

3D Plane

Area Calculation

Connecting Distances
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Multiple Rounds

Special 6 [6 Epecial |[FROJECT |
" Multiple Hounds 1
Ho1n o ine
Multiple Rounds 1 SR'PIarg

3
Area Conputation 4
To measure accurate rounds Connecting Dist. 3

of directions (and distances)
from a station point.

OP3

& 2 < P <50 It is possible to measure a maximum of 20 points
in a maximum of 20 rounds in one or two faces. It
is possible to measure angles only, angles and
distances and average as measured or reduced
data (including coordinates using the current

stationing).
[Etation |[PROJECT ]
s 1. DEEEEE b ZEOD . OEE m
ik o.aEe mo ||# S, 0EaE m
Z SO.0EE m
|T3tat |
€{————PMr————— >¢———Info————>
1 1 | Jlinicliret]Mark]code [Swik] ]
[F¥3  back to Special - After the program start, the current stationing will
Menu be displayed. This is only of use if you are inter-

ested in measuring in coordinated. If the station-
ing is not correct then a new stationing should be
performed in the usual way.

to confirm and continue
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Multiple Rounds

Preparation

Choose the measure [Multiple Rounds
method and recording re- 2-Face-Measure on
quirement Recording of rounds arff

It is possible to turn off 2 Face measuring. The
required recording protocol can selected:

HDHzV, YXZ or Off.
B0 to select

to confirm and continue

A Configuration In the Configuration of the Special Programs it is
Programs possible to set the differences and standard devia-
Special tions of the measurements.
Conﬁguration Of the round | 92331 Multiple RBounds differences
differences Az imuth Difference da : HEOHDED gon
A Difference dw @ 0.0050 gon
Distance Difference dl 0.090 n
Orthogonal Deviation da : 0.040 n
Configuration of the stan- [22332 Multiple Rounds Stand. Deviation
dard deViationS Error Limits for fingle Observations
s{Hz» : IRONINEDR] gon
s{U> : 0.0030 gon
s{3D> : 0D.005 m

Standard deviation for a single measurement.
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Multiples Rounds

Measuring the first half round

5-4

The first half round deter-
mines which points will be
measured.

Choose between
SDHzVandHzV

Registration mode
Configuration

Parameter input

[Measure Face 1 |[adr: 96 |
Foint z =0 7 G5a m

ROUNE 1 HzZ 1Z1.2427 3on ra l
th .00 m ||u1 11,8568 3on

12300 richtunglill ﬁ o
{————PNr————— »<{——-Info-————»

GEEEY I FTEE EET . TN ST N .

The first half round is performed manually to de-
fine the number of points to be measured and
their position.

or ® to measure

The Registration mode will be automatically set to
the recording method previously chosen

to input a reflector height

< Tip
The correct reflector height must be given for
each point (where required)

[34 to finish the first half round.

If only one point was measured in the first half
round, the program ask to abort. If more then one
points were measured, comes:

Maeasura Farca 1 IS T [=T=]

Fa[Multiple Rounds |
RO Einish Half round 7 J,
56 [ves WIEH

== — — 5
[Mode ] JIoféR-mc] ] Cis JInet]

T
Code

Ml to complete the half round,

to measure further points in the half
round.

When the maximum number of 20 points is
reached then after a warning the half round will be
automatically ended..



Multiple Rounds

Measuring in two faces

Turn instrumnent to Pos. 2 !

Press anu key to continue...

Turn the instrument in Hz and V through 180° in
the second face.

If 2 Face measurement is [Measure Face 2 |[Aar:  101]
. Point 1 a0 1@ .34 m
defined then _the second Roune e Zoa. @081 son re J,
half round will then be | ﬁ -
measured. ode LShic _____I ]
Measure in face 2 beginning from the last point of
the first half round. The instrument display shows
the PI of the points to be measured.
to measure in manual mode.
Select either Using the Skip function it is possible to miss a
SDHzVorHzV measurement if the point is temporarily blocked.

The final computations will take care of the missing

Ski ip this poi . )
to skip this point measurement in any adjustment that takes place.

Measiivra Foca 2 IS T i01
Foir Multiple Bounds

R gkip Point ? J,
n ECEN Ho |
- = == L

Skie] JR-MC] ] Ci3 JInet |Code 7

The point will be skipped.
To measure the point.

¢ Attention !

The Pl and the Reflector height cannot be
edited in the second half round.
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Multiple Rounds

If a measurement is outside the given tolerance,
then the following error message appears:

Measure in 2 Faces

Error
Tolerance exceeded

Repeat mneasruement ?

Yes totrya second measurement.

To accept the current measurement

After measuring the last point, the round average
for each point will be saved and the total average
computed. The instrument must turn back to face
1 and the following End of Measurement menu
will be offered:

[Multiple Rounds |[PROJECT |

Further RBound 1
Hesu

further rounds will be measured, starting the next

round in Face 1.

To show the current averaged result. Further

measurements are possible.

[FX3  to finish the measuring and compute the
averages.

Multinla Rooinds M'ernIECT
|

|Mu1tiple Rounds

Fur Exit Progran 7

Res

EEEN No |

MG Program will be finished, and the aver-
aged measurements and standard devia-
tions will be stored in the selected meas-
ure mode.

Back to the last menu.
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Multiple Rounds

Result Display

Result 3 [Standard deviation |[PROJECT ]

Averase values Sinake Measurement

sD @.ana m =in) @.0an m
SHz 0.0001 son =H @, anad =[0n
su 0.9@01 300 =8 @, @0 300

[toti g ) | Jcis ) ] ] ] |

The standard deviation of the average measure-
ment and the single point will be displayed.

Totl TOShOVVthetOtd [Total awverage |[PROJECT
Hr . SDL[n] Hz[gon] UlLgonl
average 100.0001
.0 oo . 000 11
3 100.001 300 .0000 100.0000
4 i00.001 200 .0001 99.9999

[y | | | | | | | |
Press Mode to display HD Hz h.

Rnd to ShOW the round [Round awverage 1 |[PROJECT ]
Hr . SDL[n] Hz[gon] UlLgonl
average. 100.001 100 . 0000 99,9999
00 .00 oo . o000 00 . 0000
3 100.001 300 .0001 99,9999
4 i00.001 200 .0002 99.9999

[MedeJcorr] =P JoetR]DelElRnd-Jeed-f ] ] |
remove the point from the calculation.
Point will be completely removed.

the round will be completely removed.
SUGES  Scrolling between the rounds.

(OLI{l Displaying corrections.

[PgUP|PgD, to scroll the display.

I+
T

< Tip

When an average value is not possible, then
the row will be empty.

For a classic direction average, the standard
deviation of the average is the important
value. For monitoring projects, the standard
deviation of the single point is the critical
information.
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3D Plane
Special 6 [6 Epecial |[FROJECT |

pu!t:p%e Equnds é

3D Plane 3
. Area onputation 4
Establish a remote 2D or3D Connecting Dist. 3

plane, and then measure
detail points in the plane
without using a prism

&5 2 <P <30 Measuring 3 - 30 points P will define a three
dimensional plane. 2 Points P, are used to define a
vertical plane. Once the plane is established, points
in the plane P; can be measured only by the use of
angles . There is no need to measure a dis-
tance. The coordinates of P, are measured in the
defined Coordinate System.

If measuring in a coordinate system, the 3D Plane
defining points P can be called up from the pro-
ject file.

[63 3D Plane |[PROJECT ]

Local Susten 1
oordinate ustenm

Choose the system required to define the plane.
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3D Plane

Working in a local system

63 N _Plana MNeRrnaFEnT
——[30 Flane ]

IE;% Use the last plane?

EEEN No |

MGl the last defined plane will be used,

to continue defining a new plane.

Definition of the 3D Plane

[Measure Flane Points =2 |[Aadr: 10]
= 1. DREan ) 162 377 m

ih @.oea m ||Hz 1542340 a0n r l
th @ mea m ||u1 DA @G5S a0n

[oD1 PEL ﬁ <
{————PNr————— ¥{——-Info————>

[Fode ] Rec JIoff ) R-M JEcc JOiH JInet]code) ] o&

or @ to measure the plane points.

Measure in a vertical build- After measuring the second plane point you will be
ing facade is possible with asked if you want to define a two face facade.
Only 2 pOintS- Meaciira Plaona PBointe 2 - 11
= [3D Plane ]
;'n Define a Uertical plane J;
from the first two points 7
foo [ECEN No |

- ——= = ———= 0
[Mode ] Rec JIcéi L R-M JECC JO:H Jirpt]oode] ] o2 |

MGl the plane will be defined with 2 points,

to take further measurements.

< Tip

If using 2 point plane, setup the Total Station
in a good position perpendicular to the plane.
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3D Plane

More

Corr

+AP

to measure further
plane points

To display the re-
sidual corrections

L1-Norm Adjust-
ment to find gross
errors

Point out-/ in-
from calculation

Delete point

After measuring a 3" point, the following result

display will be shown:

[3D Plane — Results |[PROJECT ]
ih oL 3aE m T o, @aa m
Ma. 5 k3 o, @aa m
=1o) oL 3aE m =z o, @aa m

___Jquorel | | | | | | |

YXZ

Station Coordinates
sO Standard Deviation of the Adjustment

A 3D Plane can be defined with 3 points, but there

is no check on the measurements.

[0 Plane — Results |[PROJECT ]
ih @, EoE m T @, DEaom
Mo, & # @, DEaom
o) @, @01 m Z @, DEaom

I =YY I N N S S TN N

Measuring further points will allow an adjustment
of the plane.

[ Residuals L2 ][ |

Hr. dinml
3 0. 000
4 0 . 000D
k=) 0.001
1 J:=rQoeu | 1 1 1 JiLi-al ]
dim] Orthogonal offset of the adjusted points.

¢ Attention !

The geometry of the plane is very important
to the overall accuracy. Always ensure that
you place yourself in a good poistion to sight
the plane.

If their are not enough points with good geometry
to define the plane, then the following error mes-
sage will be displayed:
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-pa

+pa

|

N

Choose measure
Mode

Inpt Input parameters
Incrementation
Marking

Rec Repeat save

BRIy Registration mode

3D Plane

| Error H3D Plane ‘

Further points necessary !

| Press any key to continue. .. |

If after 30 points there are still not enough points
to define the plane, then an error message will be
displayed

[Z3 to confirm the definition of the plane

Measuring in the Plane

[Measure in plane J[adr: 4z |
E) 107 . 736 m

ih g.000 m ||z 191. 2235 =on v l

pa o @mam m |1 1G5 4574 =on

20005 Facade ﬁ L

€ ————PMr————- >{——-Info-———-3

[Hode | Rec JIofédr-rc] ] JInetloode]Ctre] 52

With HzV angle measurement points in the
plane can be measured and their 3D position
computed.

pa Parallel offset of the defined plane
to input +pa.
or @ to take a measurement.

The measure method to measure in a 3D plane is
the same as that for normal detail point measure-
ment, but without the need to measure a distance,
which is computed from the angle geometry.

[Z33 to finish measuring.



3D Plane

Measure in a coordinate system
53 T e o)
Loci
After a position and height [ | Use the last plane?
stationing, the 3D plane can ECEN No |
be defined, and will allow
measuring within the same MEE to use the existing definition,
coordinate system i
Y futher to redefine the plane.

[632 3D Plane |[PROJECT ]
Measure Point 1

2 Ho1ln
Etation Check 3

Measure Point 1 To measure the points in the given coordinate

system.

(n8 Measure in a local system

Call Point 2 [Call Plane Point 1 |[PROJECT |

6 stat
To recall the points from the 82 10230 enrz
. . 87 10277 cnr3
coordinate editor.
[Froilinet]  JEdit]Srchlade ] PHE ]  JFilt] |
Data management ] )
Editor Confirm the chosen point.
[3  Exit to the result screen.
AN Measure in a local The results screen is the same as that used for local
system system definition:
[0 Plane — Results |[PROJECT ]
ih o, meE m b @, QEE m
Mo, ) A @, QEE m
=@ o, Eq m I @, QEE m
. Juorey | 1 1 ] Jooen] ] ]
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3D Plane
Check Station 3 [Etationing Il ]

= R olotalolo] hy ZEO _ 0E0 m

ih o.@3E m kS S@0 . 0a0 m

Before measurement the z 50.000 m
current stationing can be St e e Info————>
Checked ress any key to continue. ..

¢ Attention !

A height stationing is always required in order
to measure in a 3D plane
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Area Calculation

Special 6 [6 Special |[PROJECT
. pu!t:p%e Equnds é
o1n (=] ine
Area Computation 4 Pgint_to 2
Area Computation 4
Allows an horizontel area onnecting bist.

calculation by measuring or
recalling between 3 and 99
coordinate points AP in
sequence.

&
w
A
>
o
I
©
©

[64 Measure Point 1 |[adr: 221 |

= 1. oooooo =0 123 547 m
ih 1.azm m ||Hz 115 9453 30 e l
th 1,750 m |[u1 01,2754 Zon

10013 Area Point 10 ﬁ -~
{————PNr-————- »{———Info-———»
[Fiode ] Fec | Ton [ E-M JEcc JEd f]iret [oode [oreh] 52 |

or @ to measure each point in sequence.

It is possible either to measure points directly or
recall points from the editor (or a mix):

=M to recall a coordi- [64 Recall Point 2 LeREA

1 1001

nate from the S B02

. L] Hadius nd
editor. 4 1004 Radius begin
S5 1005 Corner Point
[FroifInet]  JEdit]Srchlade JPHE]  JFiLt] ]

to select and return to the

measure screen.

The selected or measured point defines to the
previous point a connecting distance.

The points must be entered For an area calculation a minimum of 3 points in
in sequence! sequence is needed.
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Area Calculation

Calculation

More

View

N Ar

5-16

to add a area point

after the high-
lighted area point

to remove points
from the sequence

to see the Pl and
coordinate of the
highlighted point

to input a nominal
area (m2/ ft?)

to see an interim
result

[Z33 to finish inputting, and go to the Area Point
List:

[643 List cnr.

| AREA

points

Nr HDLn 1

Had hegq 5 . 254
Radius End 30.0000
Radius beg 30.0000

This shows the actual list of coordinates and the
Horizontal Distance between them.

E horizontal distance to the next point.

[PguP[PgD, to scroll in the list.

G643 1| ict cne  nnintc NarFa

T|Innut Hominal Area |I i
5 Moninal area EEEEROINI] n: oD
a

[ More] ] Del Juisw N ArfCruz [Crus

to enter the nominal area.

[Area Result I[

Ma ZEQE . OOAO ME ||AF ZI00 . QEEE m2
df -Z. 0000 m2
PA -3, DSF0 ne s
4711 4] R 1t
PRI LN | |
Ar computed area in [ft2 / m?]
np number of points defining the area
NA entered nominal area in [ft2 / m?]

dF difference dF = NA — Ar in [ft2/ mZ?]
pF percentage difference
pF = (dF / NA)*100% in [%]

It is possible to enter a Pl for the calculated area.

R or for return to the liste of area
points and to enter or measure further points.



Area Calculation

[Z3 in the point list to finish the program:

63 | ict c~nv  nnintc NarEo
Hr LArea calculation =
g Save Area 7 :
3 [luln]
A EEN No | |iag

[ More] ] Del Juisw N A fCruz [Crus

Ml the computed area will be stored.

No storing.

The program returns to the Special menu.

Curves

A2 point curve area can be [642 List cnr. points |[AREA |
defined by selecting the
softkey on the start point. 3 1003 Radius End 30 .0000

. . . 4 1004 Radius beg 30.0000
The next point on the list is ——Tiore] ] o=t Joieu]i arforoz oros =]
the end point.

List of Area Points.

- - 63 | ict c~nv  nnintc NarEo
defines a 2 pO!nt IW| Arc_information |f
curve by entering of 1 100
a radius. !i fadius ORI |

[ More] ] Del Juisw N A fCruz [Crus

The cursor has to be set on the curve starting point
in the list. The next point in list will be automati-
positiv cally the end point of the curve .

Press Crv2 to define the 2 point curve.

B toggle between arc positiv / negativ.

negativ

to confirm and continue.

The two points defining the curve will be displayed
with a ,,c* tag:
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Area Calculation

[643 List cnr. points |l AREA |
MHr HD I 1
1 1001 Corner Poi 30 .0000

HRadius beg

=28 .2843
Tnd UL adius mnc L) . QU
4 1004 Radius beg 50.0000

again on start point  The points 2 and 3 in the list define an arc. To
to cancel a 2 point eliminate the arc, set the cursor on the start point
curve and press Crv2 again.
- - 63 | ict c~nv  nnintc NarEo
ii!al defines a 3 pO"Wt L=ﬁ$|nrc infornation |TE_J
curve 1
Z| Radius 38.0789 n oo
3| Are o8

[ More] ] Del Juisw N ArfCruz [Crus

The cursor has to be set on the curve starting point
in the list. The next 2 points on the list are the
middle and end points. Pressing softkey Crv3 to
positiv define the 3 point curve.

The radius of the arc will be calculated. It is not
possible to edit the radius.

negativ

B toggle between arc positiv / negativ.

to confirm and continue.

The three points defining the curve will be dis-
played with a ,,c* tag:

[643 List cnr. points | AREA |
Hr HD L 1

30 .0000

ol LIL) beg 5 .=8
3c 1003 Radius End 30.0000
4 1004 Radius beg 30.0000
| Jrora] | Del Juisw]h a-jcrue Jorus]RsLt] ]
again on start point  The points 1, 2 and 3 in the list define an arc. To
to cancel a 3 point eliminate the arc, set the cursor on the start point
curve and press Crv3 again.

5-18



Area Calculation

R Calculation

Error Messages

Area calculation and results are similar to the Area
without curves, see Calculation.

¢ Attention !

It is not possible to have one point as both
the end point of one curve and the start of
another.

If an already existing point in the list will be meas-
ured or selected again, the following message
occurs:

Error Area calculation
Point alreadu exists

Point will not used !

| Press any key to continue. ..

The point will be ignored.

If the radius is not appropriate to the coordinates,
then the failure message

| Error ” |

Heak Configuration

[ Press any key to continue...

will be displayed and the curve will be ignored.
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Connecting Distances

Special 6 [6 Epecial |[FROJECT
. . pu!t:p%e Equnds é
Connecting Distances 5 Foint _to Line 2
i . Area Conputation 4
Calculation of Connecting Connecting Dici. S
Distances (Slope-, Horizontal
Distance, Heightdifference)

*  between the first meas-
ured point P, and  fur-
ther points (P, ->P,)

*  between successive
points (P, ->P.,;)

e Measure in a local
system.

Measure or call up
points from project file
in the stationed coordi-
naten system.

& - SDHZV4p,
:SDl.i,HDl-i !Ahl-i or
. SD| S+l s HD| -+l s Ah' -+l

The number of points P; is only limitted by the
storing capacity of the data carrier.

[65 Connecting Distances |[PROJECT |

Local Susten
oordinate 3uysten
EStation Check

to select the coordinate system.
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Connecting Distances

Local System

Local System 1

The connecting distances
will be calculated only by
measured points.

5-22

[Local Susten |[PROJECT

lHith Heightstationing 1
H 1 ou Heightstationing

In a Local System it is possible to work with or
without a Heightstationing.

Without Heightstationing the station height of
z=0.000 is the reference height. Using the actual
Heightstationing, all z-values in the Local System
refering to the Z-height of the stationing. Selecting
with Heighstationing, the last stationing will be
displayed for control:

[417 E=tationing OK? Il

v SINESOY . 244 m
ih 1.450 m ||# S559314.29% m

£ 111.435 m
1000 Free Station _
{————PNr--———- »{———Info-———» ” ves HiFH |

Back to the last menu.

MG  The Heightstationing will be accepted.
Further with measurement of the con-
necting distances:

[651 Measure P1 |[adr: 574 |
= 1. QOEDEED j=1u} 130 . 081 m

ik 1.5 m ||A=z 4053458 30h re l
th 1.550 m || PF L GQED 30R

1000 Start Fointl ﬁ o %
{————PMr—--———-— »¢{———Info———-1> 3

[Mode ) Rac JIoff[R-MC] 43P JEQit Iret JCod

=N I

The first point (start point) P, has to be measured.

or ® to measure.

Further measurements and calculations now de-
pending the switch of softkey liFH :



Connecting Distances

Conn. Dist. P, > P,

The connecting distances to further measuring
points P, will be calculated to P, .

Conn. Dist. P> P,,;

[651 Heasure 1 + Pi |lAadr : 556 |
= L ololofololo) =1u} S5 .495 m

ih 1.5%0 m ||HD E5.674 m v l
th 1,56 m ||h A.E57E m

2001 Connect.Disth ﬁ
{————PHr—--———-— »¢{———Info———-3 3

(Fiode | ec [Tori |RE] 13k [Eait]inet |Code
or ® to measure.

The connecting distances of successive points
P; - P, will be calculated.

Swich for display of
further measure-
ment results

Additional registra-
tion of results dis-
played by pressing
Mode depending
on the registration
switch R-C, R-MC.

[651 Measure P + Pi |[adr: 569 |
= kI nlnnlnlnin] =n) 141,054 m

i 1.690 m |[HD 160974 m e l
th 1.5 m ||k S.305 m

001 Connect.Dist. ﬁ #*
{————PHr————— ¥»{-———Info————3% &

[Mode L Rec JIoéi[R-MC] PR JEdit Ivetlcode]l ] -2

or @ to measure.

< Tip

It is possible to switch between 1-P or P-P
during measurement.

[651 Heasure 1 + Pi |[Aadr : 578 |
= L oloiolololo] o FFR.FESA M

ih 1.a0m m |[= 185 . 156 m v l
th 1.550 m || GZP.345 m

2001 Connect.Dist. B, %
{————PHr—--———-— »¢{———Info———— 3
[Mode | Rec JIodé[R-MC) 43P JEdit]Inet]Code] ] o2 |

Mode 1Conn. Dist. Slope Distance SD
Conn. Dist. Horizontal Dist. HD
Conn. Dist. Height Difference h

Mode 2Conn. Dist. Slope Distance SD
Conn. Dist. Horizontal Dist. HD
Height Z (Heightstationing)
Height z (local system)

Mode 3Local Coordinates X, y, z

Mode 40riginal Measurement SD, Hz, V
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Connecting Distances

Switch registration

agy

5-24

mode

Measure in Local
System

< Tip

The registration softkey R-M, R-C or R-MC
defines, which kind of data will be stored by
pressing for measurement or Rec for
additional result registration. For saving calcu-
lated results (e.g. HD, h, x, Y, z, Z) the regis-
tration switch should be R-C or R-MC .

(@) R-M  only original measurement values
2 R-C only calculated values
(3) R-MC both of them

All the other softkeys in the measurement menu
have similar functionality as described in applica-
tions like Measure in a Local System or Detail
Point Measurement.



Connecting Distances

Coordinate System

Coordinate System 2

The Connecting Distance
will be calculated by call up
points from project file or by
measurement. A combina-

tion is possible

Softkeys

Data Management

Editor

[Call Point FP1 |[PROJECT |
11 1004 Susten A
13 1005 Systan A
14 1000 Startpoint
- L] andpun
23 4001 Middle Pointl

[Frodilinet ] JEdit]Srchladr | PN ] JFitt]

The program goes automatically into the Editor to
call up the start point P, from project file.

P to select, or

[ to leave the Editor. The start point has to be
measured then:

Call up points from

AN

project file

Connecting
Distances

Local System

[651 Heasure P1 [Adr: 585 |
= I olo oo Fey =n] 112,457 m

ih 1,590 m ||Hz 367 .5154 3on v l
th 1.5a0 m (WM D@ . @E5E  F0h

1000 Startpointl ﬁ i
{————PHr————— ¥»{-———Info————3% &

[Mode | Rec JIcii JR-MC] A+P JEQit]Inet foode] ] o2 |

or @ to measure.

The program stays on in the measurement menu
for further measurements.

[651 Measure 1 + Pi |[adr: 586 |
= 1. DOE@HGE =n) 11Z.0@4 m

ik 1.690 m ||Hz 2486348 S0h e l
th 1.5450 m "L | A0E . DDAD 90N

=000 Connect .Disth ﬁ i
{————PHr————— ¥»{-———Info————3% &

[Mode | Rec JIcii JR-MC] A+P JEQit]Inet foode] ] o2 |

or ® to measure.

Use Edit to switch back to the Editor for calling up
points from project file. The program remains then
on in the Editor. Press [F3 for going back to the
measurement menu.

The operation and softkey handling is similar to the
Connecting Distances measurement in Local Sys-
tem.
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Connecting Distances

If a point was called from project file, the program
stays in the Editor for calling up further points P, :

[Call Point Fi |[FROJECT |
369 23r3r
371 4009 Line Point =2
=11 L} ine Foin
7S 4011 Line Point 2
377 4012 Line Point 2

[Proilinet] JEdit]Srchledr Lene ] JFitt]

to select or [F4 to leave the

Editor to measure further points.

After selection a point from project file the Con-
necting Distance is calculated and a result screen
will be displayed:

[651 Result 1 + Pi |[adr: 588 |
m kI nlnnlnlnin] =n) 125377485 m

ik 1.5z00 m ||HD 175.7377 m e l
th 1. 4200 m = 1Z4 . 5904 m

=000 Connect .Disth ﬁ i
{————PHr————— ¥»{-———Info————3% &

[Mode P Rec JIein] 1 4k 1 Jooasl 1 |

to save the result in the project file.

[Z¥3 no saving, back to the Editor.

Connect. Distance The connecting distances to further measuring
P,> P points P; will be calculated to P,.

24 Connect. Distance The connecting distances of successive points
Pi> P P, - P..., will be calculated.
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Connecting Distances

Exit Program

Error Messages

Exit all menus by pressing [Z39.

In the measurement menu comes
551 Moocura 1 -+ P Mo - |5gu

= |Bunnecting Distances
$ Cancel Progran ? l

?DD Yes

— —— — D
[Mode | Rec JIcii JR-MC] A+P JEQit]Inet foode] ] o2 |

Back to the measurement menu.

Cancel the program, back to the Special
menu.

In case of measurement or call up of identical
points for a calculation of the Connecting Distance
comes:

Error
Connecti

Points are identical

[ Press any key to continue...

Measure or call up another (different) point.

If there are no coordinate points in the project file
found, comes:

Call Paint 1 INCNNNECT
[Filter |
| ||
|Nu data in filter !
| Press any key to continue. .. |

[Frodilinet ] JEdit]Srchladr | PN ] JFitt]

Input the Paint coordinates or measurement of
points is possible then..
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8 Configuration Programs

[92 Program Configuration

Etationing 1
pecla

=2
Gen. Functions 4
Proiect Info 5

Default Set. 1]

This chapter describes the Configuration of appli-
cation programs in the software packages Special
and Professional .

Configuration Coordinates

Configuration Special
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Configuration Coordinates

8-2

Programs

Coordinates

Detail Points

Configuration
Verification Point.

Detail Points

II

Error Limits

Input of admissible differ-
ences for points verified
several times.

& 0.000<da<1gon
0 <dr/dg/dl/dh <1m

Detail Points

II

Recording

Switch On / Off recording of
average and difference
values.

[922 Coordinate Prograns

Detail Points Jll Helmert Transf. [
etting Ou

Traverse 3
Intersections 4
Transformation =

Configuration menu of Coordinate Programs.

[92211 Verification Point

EECDI’! ing E

Eearch Radius 3
Ewitch 4

Menu Configuration Verification Point.

[Verification Point Error Linits

Radial Dew. dr ! aI.030 n
fAnale Dew. da : 0.0030 gon
Orthog. Dew. dg 0.020 m
Longit. Dew. dl 0.020 n
Height Dew. dh : 0.020 n

Input of the values in predefined measuring units.
Default-values:

Linear deviation dr: 0.030 m
Bearing deviation da: 0.0050 gon
Transverse deviation dq: 0.020 m
Logitudinal deviation dl: 0.020 m
Height deviation dh: 0.020 m

[Verification Point Recording

Averaged Value [On |

Differences off

B 1o toggle, to accept.



Configuration Coordinates

Detail Points [Verification Points ]

Search Radius Zearch radius ERONER ~

Input of a search radius.

« 0000 <SR <1m Input of a search radius, where the program sear-
ches for multiple points.

to accept.

Detail Points [Switch Verification Pts.

Switch Verification Points On
Zelection

Switch On / Off Verification

Point.
Selection if search for point B o toggle.
number or search radius.

to accept.

< Note

If Verification Point is switched on you will be
asked additionally when the detail point
measurement program starts for activation
of this function.

If Verification Point is switched off you not
will be asked for it.

If the point verfication is not needed, it”s
better to turn it off. For large project files it
could be a time consuming search function.
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Configuration Coordinates

Traverse 3 [Traverse Error Linits
| 0020

Coord. Miscles. d¥ : O n
Definition of error limits for Hoor . Dislees. dx o-on=on
the results of traverse mea- Qistance Error 0.0020 n

Angle Error 0.0040 gon

surement.

to the input fields.
to accept the entry.

Intersections 4 |9224 Configuration for Intersections

Linits for

Definition of limits for weak
geometry.

Intersection. Heak geon. H13 gon
Intersec.-Extr. weak geon: 20 gon

to the input fields.
to accept the entry.

Helmert Transformation 6 |9226 Helmert Transfornation
Configuration of Helmert T

i Scale Range 3
Transformation.
Configuration menu Helmert Transformation.
A Configuration This configuration is similar to the free stationing.
Stationing
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Configuration Coordinates

[92261 Helmert Trans. Error Linits ]

s=Ffix s=free
Radial Dew. ur DEEENDE] 0.0300

Definition of error limits of the linear deviation for
the transformed points.

to the input fields.
to accept the entry.
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Configuration Special

Programs [923 Special Prograns

Point to Line 1
Multiple Rounds 3

Special

Menu Configuration of application programs in
the Special menu.

MUHKNEROUHdS [9233 Hultiple Rounds
. el L. Differences 1
Definition of admissible and. Deviation
differences and standard
deviations for multiple
round measurement. Menu Configuration Multiple Rounds.

[22231 Multiple Rounds differences |

Az inuth Difference da ! HEROEEED gon

uA Difference du @ 0.0050 gon
Distance Difference dl : 0.0400 m
Orthogonal Deviation dg 0.0400 m

Admissible differences of the calculated round
average to the calculated average of all rounds.

|92332 Multiple Rounds Stand. Dewviation

Error Limits for S ingle Observations

s(Hz} : IO gon
s {UY H 0.0050 gon
s(ED> : 0.0050 m

Error limits for single observations in multiple
round measurement.

to the input fields.
to accept the entry.
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