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Introduction

1 Introduction

Main features of Standard Survey Software 600.

Multiple Job Files
Standard Survey Software 600 uses named jobs with separate files for raw data, coordinates
and strings. The jobs are given alpha numeric names with up to eight characters. You may
have many jobs on the system. You may create a new job for storing data, or you may open
an exisling job for data storage. The currently selected job is used for storing observed data.

You may also delele job files.

Traverse & Topographic Recording Sequences
Backsight and Foresight observation oplions allow users to record lraverses or sets of
multiple observalions in any sequence. Multiple observations of foresights and backsights
are averaged dynamically. A side shot option allows single key collection for topographic

surveys. Traverse and lopographic collection may be combined.

Cross Section Surveys
Cross sections may be surveyed wilh input of chainages and memory of code sequences.

Points collected may be downloaded in chainage, offset and level format.

Offsets
A single offset oplion is activated by a function key and allows manual enliry of
perpendicular offsets, or calculated offsets, including remote elevation from a second angle

reading.

Point Coordinate and String Generation
Coordinates are generated in real-time with optional storage. Stored coordinates are recalled
at occupied slations and used for back bearing calculation. Point code defined in the library
as a line can be downloaded as lines in DXF format. A point its coordinales with respect to

a reference line can be determined.

Horizontal Circle Setting
Backsight bearings may be set on the instcument from calculated coordinates or manual

input. Manual bearing input may be either Whole Circle Bearing or Quadrant formal.
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Control Point Coordinate Library
Separale control point library is accessible by all jobs for storage of frequently used

coordinates. Control point file may be entered manually, or uploaded from computer,

Point Code Library

Point codes may be selected from the library file.

Edit Data
Raw data, point coordinates, control point coordinates and codes may be edited within the

GTS-600 key panel. If raw data is edited, the previous one is marked as invalidated data in

the downloaded file,

Download to Serial Port
Raw data, coordinates and cross sections can be sent to a compuler using a serial cable. The
format can be selected from default (GTS-7), GTS-6, FC-5 or MOSS GENIO and raw

formals.

Download DXF Files

Points and lines generated in recorded data may be downloaded in DXF format, with layers

defined by point codes.

Printed Reporls

Raw dala, coordinates and cut/fill reports may be downloaded for printing from serial port.

Upload from Serial Port
Coordinates for set out, and control point coordinates may be uploaded from a computer
using a serial cable in default (GTS-7), GTS-6 or MO5S GENIO format.

Upload Point Codes from Serial Port

The point code lable may be created by uploading codes from a computer.

Upload Roads design data from Serial Port

Horizontal alignment data, Vertical curve data and Cross section data for Alignment set out

may be uploaded in GTS-7 format,
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Point Setting Out
The standard selling out program computes bearing and distance, and displays offsets to sel
out poinl after each measurement. Coordinates of poinls as set out may be saved and
differences down loaded in the cut/fill report.
Note that the scale factor defined under the SETUP will be used in the calculation of setling
oul distances. Points with coordinates (North, East) as well as points with coordinates

defined wilh respect to a reference line can be setout.

String Setting Out
Selting out of points by slring (point code) allows the setting out of points on a line created

in design software,

Road Setting Out
Two options allow the setling out of points by chainage and offset from a road alignment.
Complele road designs may be set out from points uploaded in chainage offset and level

format referenced to an alignment.

Traverse Adjustment
The Bowditch (compass rule) adjusiment method is used to adjusl a recorded lraverse. The
traverse is defined by entering start and end poinls and the intermediate points are

determined from foresight observations.

Resection
Computation of coordinates from known points. The method of calculation is dependent on
the data available. Either lwo points with angles and distances, or three points wilh angles
only are required. Where more than three points and up to a maximum of 16 points are
available the least squares method is used. Note that the scale factor defined under the

SETUP function will be used in the calculation,

Occupied Point Elevation Computation

Compulalion of the occupied point elevalion by single observation to a known point.

Intersections
Coordinate calculation from two known points, with either bearings and or distances. Note
that the scale factor defined under the SETUP function will be used in the calculation of

distances.
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Inverse
Computation of bearing and distance between 2 known poinls. Note that the scale factor

defined under the SETUP function will be used in the calculalion of dislances.

Area Calculation

Area calculation of a series of points defined by point code.

Radiation
Coordinate for a point can be computed by entering the Bearing and Dislance.

Missing line measurement
The slope distance, horizontal distance and vertical distance belween lwo points can be

compuled.

Batterboards
A program for setling out on building areas. If two poinls cannol be selout, a batterboard can
be placed in the vicinily. Nex! the intersection point of the ling connecting two setoul points

and the batterboard can be found,

Tape dimentions
Tape dimensions is a program which integrates surveying using a total slation and a
measuring tape. This program is especially useful when a quick survey of an objecl is

required.
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2 General Information

2.1 Special Keys

The [ENT] key is the most commonly used key. It is used to record measurements, complete
screen input, conlinue processing after a warning or prompt has been displayed.

The [ESC] key can be used to break out of any function. It will allow you to exit a screen
without saving input, exit a menu and return to a higher level menu, or to break a processing
loop. Function keys are used to access extended screens when a label is displayed on the
bottom row of the screen. When a prompt requiring an [OK] / [CANCL) reply is displayed
you can press [OK] or [ENT] key to reply OK, and press [CANCL] or [ESC] key to reply
CANCEL.

2.2 Menu Selection

(A0 RECORD EDIT _ XFER PROG {8\

JOB OPTH
SCALE
TEMP/PRES

exif e § > B v 0 A Es

s e S s RS cemen SR A, S A
Fi F2 F3 Fa F5 F6

The main menu is displayed across the top line of the screen. Sub menus are displayed as
pop down menus. Use [ € ] and [=> ] keys, as defined on the bottom of the screen, to
move belween main menu options. Use [ A ] and [V ] keys to move the highlight bar on the
sub menu. Press [ENT] key to select the highlighted sub menu oplion.

If the sub menu option has further options they will be displayed to the side. The side menu
will be displayed when enter is pressed. Use [ 4 ] and [‘1’ ) keys to move the highlight bar
and press [ENT] key to select the option. Press [ESC] key (o return 1o the higher level

menu.
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2.3 Job Status Display

/EEHUG@ RECORD EOIT XFER PROG (il

Job Mame DEFAULT
SYSOPTHN OCC Pt Ad

JOB OPTN ES Pl A2
SCALE FS Pt 115
TEMP/PRES SS P 14

Space 183296

N EXTH €« § >0 v I+ B

0 () € e
Fi F2  F3 F4  FS F6

The following job status is displayed in the main menu screen.

Job Name :  Thecurrent job name
OCC Pt ¢ The last Occupied Station
8S Pt :  The last backsight point number
FS Pt :  Previous foresight point number
" SSPt . Previous side shol point number
Space :  Memory space available (in Bytes)
2.4 Key Input

@

Mo ol

ABC .ﬂ.f‘F GHI \
O IOE O S
JKL MNO FOR
OF GO
STU VWX YZ
DE G
e il Fmter i @iy e HUMERIC KEYS
¢ A 3 -". 3 ) i, Ty =
e, E 185 ﬂ gl 10} {;}._ iﬁ’r mmmnbasg:imed
. COEC MIC_ic RC HIC ) e Y ko ALPHABETIC KEYS
NEFIGEaFe F3 F34 & F& l 1 /
NG U e e i e e A
EREEE S R I B II \
ity 1%
| \ ENTER KEY
ESCAPEKEY | [ENT]

[ESC) STARKEY

FUNCTION KEYS

All key input is entered into screens.

Use the cursor keys to move from one field to another.
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When in a measure option screen, the measurement can be initiated, and point codes can be
accepted as displayed by pressing [ENT] key.

Press [€-BS) to delete the character to the left of the cursor.

When an input field is larger than the screen, the field scrolls to the left. When the ficld is
full, further input is not acéepted.

Some screens will display function key labels. Press the corresponding function key to
access the additional screens.

Alpha characters may be entered by first pressing the function key (F1) when labeled
[ALPH). This will make the Alpha character sel aclive on the numeric keypad. In any
measure screen or any screen that requires manual inpul, the (F1) will toggle between
[ALPH] (alphabet) mode and [NUM)] (number) mode on the keypad.

For example, to enter a single letter ‘A", press the [7] key once. To enter a ', press the (7]
key twice, and 'C' requires three key presses. When entering one character and then wail for
about 1 second, the cursor moves to the right automatically. Enter the next letter in the same

manner.

2.5 Option Screens

/GG RECORD  EOIT  XFER PROG {8

VA hode [H
STM File O
Prompt 2
Qutpul GTS-
Display X¥Z [OFF

X KH EX B KN o

T2 = = =y e 3
F1 F2 F3 F4 F5 F&

|t

i

Option screens have fixed input values. To change the options use the [ € Jand [ D]
arcow keys to scroll through the values.

Press [ENT] key to move the highlight bar to the next option.

Press [ENT] key when the highlight bar is on the bottom line of the screen to exit and save

the changes. Press [ESC] key to exit the screen without saving the changes.
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2.6 Horizontal Angle Input

The horizontal angles can be entered in Whole Circle Bearing or Quadrant Format.

Whole Circle Bearing
N

Whole Circle Bearings are entered as follows;
134.0645 {134°6' 45" in Degree)
or 134.1125 (134g11c 25¢cc in Gon)

Quadrant Format

oy A = Angles are entered as follows;
S45.5315E (S45°53' 15°E in Degree)

g or S45.8875E (S45088c 75cc E in Gon)
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2.7 Recompute Coordinates
Standard Survey Software 600 retains the Raw dala file (measured dala) and the Coordinate
data (which is calculated from the measured dala after each measurement) separately. When
the raw dala is edited the coordinate data may require recomputation.
The coordinate data is automatically recomputed when any output option is execuled after

editing raw data.

For example the following changes to the raw data will result in the corresponding changes
to the coordinalte dala after recomputation;
(1) Occupied Point No.
The coordinates of points observed from this point will be recomputed using the new
Occupied Point data.
(2) Back Sight Point No.
The coordinates of points observed from this station will be recomputed using the new
backsight bearing.
(3) Instrument height / (4) Target height
7. coordinates will be recomputed wsing the new Instrument height or the new Target
height.
(5) Offsels
The coordinates of a point will be recomputed using the new offsel values.

(6) Point code or String Number
The strings are regenerated for all points.

{Remarks)
After ediling the Raw Data, the coordinates are not directly recomputed.
The coordinates are recomputed ONLY WHEN an output of coordinale data option is
execuled.
This is in order to maintain the efficiency during the measuring or editing operation.
(Operation)
XFER — SEND — POINTS or DXF
XFER — PRINT — POINTS
“Re-compute coordinale” is displayed during the recomputation, and when il is completed,
“Ready 7" is displayed.
[OK] (F4) —> Actual download can be slarted.
[CANCL] {F5) —> Return to menu without download.
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3 Getting Started

f 01-31-1999 16:32: 34 )\

A S

Prog Std Mem Comm Adj Para

X J

e 3 G | ik ()
F1 F2  F3 F4 F5 F6

s -
E: By

mm

Select “Prog” icon [F1] from the GTS-600 start up menu.

(” Programs E7
F1 STDSVY6 p - 4/9
F2BS p
F3ASTORE p

K F4 REM p MORE] _/)

CONGNa ) o () (2
F1 F2 F3 F4 F5 F&

The program list is displayed. (The list is not always the same as in the figure.)
Select "STDSVY®6" 1o start the Standard Survey Software 600.

/IR0 RECORD EOIT XFER PROG (2

JOB Job Name  DEFAULT
SYS OPTN ooC Pl
JOB OPTN BS Pt
SCALE FS Pl
TENP/PRES 85 P
Space 248344

Qeal < 1> 0 v 1+ B,

L ) D £ ) I 4 ¥ (€ ) I 4 b}
Fi F2 F3 Fa 5 F&

When you slart the Standard Survey Software 600 for the first time the current job will be

called DEFAULT. You can record into this job, or you can delete it after creating a new job.
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Create a new job, by selecting JOB from the SETUP menu, then NEW. Enter the new job
name. (A valid job name consists of up to 8 characters alpha/numeric).

Enter the job description, surveyors name, and instrument identif ication,

Press (ENT] key to move the cursor to the next oplion. Press [ENT] key when the cursor is
on the bottom line of the screen to exil and save the settings. Press [ESC] key to exit the
screen without saving the seltings.

Select JOB OPTN to set the recording options for the job. Change the oplions to suit your
practice. To change the options use the [ € ) and [ = ] arrow keys to scroll through the
values. Press [ENT] key to move the highlight bar to the next option. Press [ENT] key when
the highlight bar is on the bottom line of the screen to exil and save the changes.

Select RECORD 1o display the recording options.

From the RECORD menu select OCC PT 1o enter the occupied point details.

Enter a point number, instrument height and point code, then press [ENT] key to return to the
menu. Select BKS PT to enter backsight point delails if required.

Select either BS OBS to record the backsight angle, FS OBS to record a foresight point, or

SS OBS to record a series side shol or intermediate sight observations.

EXIT Press [EXIT] to quit the sofiware.

NOTE:

Sometimes the software does not start if the data files in internal memory are protected or
renamed. If the software fails to open dala files, the following messages may be displayed;
Error in Fix Pt File This message is shown when either the file FIXED.PTS,
FIXED.PTN or FIXED.COD is missing or protected.
Delele these 3 files to initialize the fixed point data. )
Error in Code Lib  This message is shown when either the file DEFAULT.LIB,
DEFAULT.LYR or DEFAULT.SYM is protected or corrupted.
Delete these 3 files to initialize the library.
Job xococox CORRUPTED!
If the current job is corrupted or one of the files is missing or
protected then the program will prompl for an another job.
Cannot write to Config file!
This message will be shown when the file CONFIG.DAT is
protected and you try to change the current job.
The software will not start if any of the files used are corrupled or protected.

Do not protect any of the files used by the Standard Survey Software 600.

3-2
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4 Libraries

4.1 Point Code Library (CODE)
The point code library allows you to store commonly used point codes. Codes are grouped
by layer, and can be selected from the library where a code is required in the recording

options.

You can create a file in the office vsing a text editor, or word processor capable of producing

text files, and upload it to the internal memory, or you can edit the library file in the internal

memaory.

¢/~ SETUP RECORD XFER PROG (™

SERVICE
VEG

N ADD I RENJOELY & | 4 | &

. N T ) L i TR e |
Fi F2  F3 Fa FS5 F6

See EDIT/CODE (section 10.4) for details on how to create a code library manually.
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4.2 Fixed Point Library (PT LIB)

¢/~ SETUP RECORD NIl XFER PROG {am

Pt Mo [g001 |
MNorth 1004.662

East [ 1005.757 |
Elev %_
Pt Code PT

\ B B G R CES NN

) =0 | 0 I ey =7
Fi F2 F3 F4 F5 F&

The fixed point library allows you to store coordinates for commonly used poinls, or control
stations. ‘This file is accessed by any job when the STN FILE option is “ON" (see SYS
OPTN). When you enter the details for an occupied point, if the job file does not contain
coordinates for the point, the fixed point file is searched. If the point is found in the fixed
point library those coordinates are used, and written into the raw data as though they were
entered manually. If no point is found in the fixed point library then the coordinales must be
entered manually. Press [ENT] key to move the cursor to the next oplion.

Press [ENT] key when the cursor is on the bottom line of the screen lo exit and save the
setlings. Press [ESC] key to exit the screen without saving the setlings.

The fixed point library may be created by uploading points from a computer, similar to

uploading job coordinale files, or may be created manually by the edil fixed point option.

4-2
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5 Job Files & Job Creation

To creale a new job, open an existing job, or delete a job, select JOB from the SETUP menu.

SYS OPTN
JOB OPTN
SCALE
TEMP/PRES

5.1 Create a New Job
Select NEW to creale a new job.

5Y5 OPTN
JOB OPTN
SCALE

TEMP/PRES
a8 MNew Job e T
Job LTOPCH ]
Description [[SAVIFLE
MName LTHO ]
nstrument [ GX0005 |

ool € 1> 0 v Bseoless,

) iy o e
F1 F2 F3 Fa F5 F6

Enter the new job name. A job name has a maximum of B characters and should be made
up from the letters A-Z, numbers 0-9 and the minus sign (-} only. A job name can not
contain a space or any of the special characters. The minus sign cannot be entered as the
first character of the job name. Press [ENT] key to move the cursor to the next option.
Enter the job details. Press [ENT] key when the cursor is on the boltom line of the screen

to exil and save the sellings. Press [ESC] key to exit the screen without saving the settings.

The new job will become the current job, If the job name already exists, the message “Job
Already Exists” is displayed.
Select OPEN option to see a list of current jobs before crealing the new job if you are not

sure which jobs currently exisl.
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NOTE:  The GTS-600 can record a maximum of 96 files (GTS-710 series : 128 files) in
the internal memory. When a JOB is created, the Standard Survey Software 600
creates more than 5 files automatically. When the cross section data, set out data,
alignment data and so on is crealed, more files are added to the job. If more than
about 10 JOBs (GTS-710 series : 18 JOBs) are recorded, you may not be able to
create a new JOB. In this case, create a new JOB after deleting a JOB which is not

Necessary any more.

5.2 Open an Existing Job
Select OPEN from the file menu,

SYS OPTN felg=y]
JOB OPTN
SCALE

TEMP/PRES

The file display lists all the files stored in the internal memory. The current job is displayed

at the top of the screen.

/B3 AECORD EDIT XFER PROG [#m
Currenl Job DEFALULT ]

Selecl Job TRAV HY
TOPOD H
TOPOZ2

ROAD __HVX
-

¥ 3 3 2 X ) I )
F1 F2 F3 F4 F5 Fg

Use[ A ]or| 7 ] keys to move the hi-light bar to select a file to open.

Use [ L ] to sceoll through additional pages. When the required job is highlighted press

[ENT] key to make the job current and return to the menu.

If Alignment data exists in a Job, the job list can display H, V and X behind the job name.
H: Horizontal Alignment data

V: Verlical Alignmenl data

X: Cross section data

C: Cut/ Fill Report dala
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5.3 Delete a Job

To delete a job from the internal memory select DEL from the file menu.

JOB OPFTH 3N
TEMP/PRES

As with the open file, the display lists all the files stored in the inlernal memory. The
current job is displayed on top of the screen.

¢ IEA1GH RECORD  EOIT

XFER PROG T\

Current Job
Selecl Job

L DEFAULT
DEFALULT

TOPO H
TOPO2
ROAD

HWX
\ J

ST B I N e | G R ¥ =
Fi F2 F2 F4 F5 Fg

To delete a job from the internal memory, move the hi-light bar to the required file and press
(ENT] key.

¢ ISSIA RECORD EDIT

Defete Job

XFER PROG !ij\

[ TRAV HY ]

Ng AL feis [ iac | ve [xsecl P2 I
E S N
C ) € £ o &
F1 F2 Fa Fa Fs F5

ALL  :Delete all files

PTS  :Delete Points file

HAL  :Delete Horizontal ALignment file
vC : Delete Vertical Curve file

ASEC : Delete Cross section Alignment file
PTLIB : Delete Fixed Point Library (PT LIB) -
CUTS : Delele Set out conrdinates file

Slandard Survey 600
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The prompt "Are you sure? " will be displayed. Press [OK] or [ENT] key to delete the file,
or [CANCL] or [ESC]) key to return to the menu without deleting the file.
The current job cannot be deleted if you select ALL.

NOTE:  If points file data is deleted with some Cut / Fill data remained, the Cut / Fill
can not be shown correcily in EDIT-CUTS and PRINT-CUTS.

5-4 Standard Survey 600



Recording Optlons

6 Recording Options

6.1 System Options (SYS OPTN)
To set the system options choose SYS OPTN from the SETUP menu.

SYS OPIN
JOB OPTN
SCALE

TEMP/PRES

d RECORD EDIT XFER PROG
VA Mode

STN File

Prompt |

Output %TS-I
Display XYZ EE

o /

C ) i O e i )

Fi F2  F3 F4 F5 F6
VA Mode ZENITH or LEVEL
STHN File ON or OFF
Prompt N/E/Z or E/NfZ
Quiput GTS-7, GTS-6, FC-5, MOSS, 210/310-1 or 210/310-2

Display XYZ ON or OFF

System options apply to all jobs in the internal memory.

If changes are made they affect all jobs.

To change the oplions use the | € ] and [ = ] arrow keys to scroll through the values.
Press [ENT] key to move the highlight bar to the next option. Press [ENT] key when the
highlight bar is on the botlom line of the screen to exit and save the changes. Press [ESC]

key 1o exit the screen without saving the changes.

VA Mode
The vertical angle mode specifies where verlical angles are read from.
Changing this option will set the instrument.
a) ZENITH
The verlical angle is 90 degrees face left 1o horizonlal and decreasing towards Zenith.
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b) LEVEL
The vertical angle is O degrees face left to horizontal and increases lowards Zenith,

Station File (STN File)

The station file {STN FILE) or fixed point library allows coordinates of frequently used
conlrol points to be saved and accessed by all jobs. See Library for details on how to create
a fixed poinl file.

a) ON

If the station file option is ON then the fixed point file will be scanned for coordinates of
occupied slalions and backsight points before prompting for the coordinates, when there is

not a coordinate for the point in the current job.
VWhen the same point number is saved both in POINT and PTLIB data base, the data in

POINTS is recalled and used for occupied station and backsight point.

b) OFF
If the slation file is OFF the fixed point file is not searched for coordinates of occupied

slations and backsight points.

Prompts

The order of prompts in the coordinate entry and editing screens may be selected with this
oplion.

a) N/E/Z

Select N/E/Z to display prompts in NORTH, EAST, ELEVATION order.

b) E/N/Z
Select E/N/Z 1o display prompts in EAST, NORTH, ELEVATION order.

NOTE : The coordinate output format is always E,N,Z except in PRINT POINT when

GTS-7 Oulput is selected.

Output

The Output option controls the format for downloaded and vploaded dala, which may be

* formatted in a number of different formats, providing downward compalibilily with other

TOPCON dala collectors. The default format for the GTS-600 is the Topcon GTS-7 format.
If you select GTS-6, then the raw format will be the same as the Topcon GTS-6 instruments.
a) GTS-7

Select GTS-7 (or FC-6). If using TOPCON DRP-1f DRP2 or Civilcad packages.
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b) GTS-6

Select GTS-6 1o download dala in GTS-6 compalible format.

The downloaded raw data with the SEND option will be unformatted, with the PRINT
option it will be formatted.

¢c) FC-5

Select FC-5 to download data in FC-5 compatible format. The format is the FC-5 SELECT
mode. (The function menu [FUNC] [7] of FC-5 will enable you to select the data to record.)
Not all information recorded can be downloaded in FC-5 format.

Raw data downloaded with the SEND option will be unformatted, dala downloaded with the
PRINT option will be formatled.

d) MOSS

Both the MOSS raw data and MOSS GENIO siring format files may be downloaded.

The XYZ download oplion produces GENIO string files. The string number field and point
code are combined to generale strings.

If downloading RAWY data in MOSS format the string control fields may be used to enter the
MOSS data fields.

e) 210/310-1, 210/310-2

Select 210/310-1, 210/310-2 to download and upload data in GTS-310/210 compatible
format. The download raw data with the SEND option will be unformatted, with the PRINT
opltion it will be formatted.

210/310-1 : northing, easting and elevation coordinales consists of 12 characlors
210/310-2 : northing, easting and elevation coordinates consisls of 10 characlors

NOTE: This option controls the format required when uploading points. (RECEIVE
POINTS or PT LIB), but all the others control wilh GTS-7 format.

Display XYZ
The coordinates are displayed when you record H/V/SD or NEZ data for FS OBS /55 OBS /
X-SECT in case you select XYZ File is ON in JOB OPTN and Display XYZ is ON in
SYS OPTN.

/" sETup IGIERAE] EDIT  XFER PROG ©@8\  (Remarks)

Morlh 26.905 It Is not possible to cancel the
E 0.
E?EEJ : 0?1?9.55 recording of XYZ data In this

display, even if you press the

\_ m o [ESC] key.
oy ey o o £33 2
F1 F2 F3 F4 F5 F&
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a) ON
If the Display XYZ is ON the coordinates are displayed.
b) OFF
If the Display XYZ is OFF the coordinates are not displayed.

6.2 Job Options (JOB OPTN)

The job options apply to each job, and may be changed from one job to another.

SETUP

SYS OPTN

JOB OPTH
SCALE
TEMP/PRES

The information is stored as part of the raw data for the job. To set job oplions select JOB
OPTN form the SETUP menu.

/EES0GA RECORD EDIT XFER PROG {4

Angles DEGHEE v

Prompl Bks [ ON
X¥Z File 0]
Save Sel OFF

S,

o = 3 e e D

F1 F2 F3a F4 F5 F&6
Units METERS or FEET
Angles GON or DEGREES
Prompt Bks ON or OFF
XYZ File ON or OFF
Save Set ON or OFF

To change the oplions use the [ € ] and [ =¥ ] arrow keys lo scroll through the values.

Press [ENT] key to move the highlight bar to the next option. Press [ENT] key when the
highlight bar is on the bottom line of the screen to exit and save the changes. Press [ESC]
key to exil the screen without saving the changes.

When changing job oplions only the current job is changed.

When an existing job is opened the options are restored to what they were when the job was

last used.
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Units
This specifies the unit of distance that will be included in the unit record of the downloaded
data, and must correspond Lo the seltings of the insirument.
a) METERS
The unit of distances is jilemm
b) FEET
The unit of distances is feet and decimal feet.
Coordinales are stored unitless and calculated from the actual dislances measured.

Angles
This specifies the unils used to display and download recorded angles.
Angles are stored internally in degrees for calculation purposes, and may be displayed or
downloaded in either unit regardless of the vnits used in measurement.
a) GON
Angles are displayed and downloaded in grads in the format GGG.GGGG.
Manual entry must be entered in this format also.

b) DEGREES
Angles are displayed in degrees minutes and seconds, with the format DDD.MMSS.

Manually entered angles should be entered in this format.

Prompt Bks
If the prompt Bks oplion is ON the user is forced to enler a backsight point after each new

occupied slation, before a foresight or side shot can be taken.

XYZ File
Coordinates may be automatically calculated and saved when you measure H/V/SD or NEZ

mode. If you intend downloading coordinates, adjusting a traverse, or to use the computed
backsight bearing to set the instrument then this option should be ON.

a) ON

Set this option to ON to compute and save coordinates.

b) OFF

If you do not wish to store computed coordinales, set this oplion to OFF.

If the XYZ option is OFF, coordinates for occupied stations are not required.
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Save Setout

Coordinates of points that have been setout may be saved for printing in the CUT/FILL

reporl. This report lists each point setout with the design coordinates and setout coordinates

and shows cut or fill height.

NOTE:  Road Alignment Setout and X-SECTS data can not print CUT/FILL reports.

a) ON

Set to ON 1o save coordinates. Coordinates are saved when the [ENT] key is pressed in any

of lhe selout oplions.
b) OFF
Set to OFF if you do not wish to save the setout coordinales.

6.3 Scale Factor (SCALE)

Measured horizontal distances are multiplied by the scale factor in coordinate calculalion.

The scale factor to be used may be entered with this option,
The raw data is not altered by the scale factor,

JOB
SYS OPTN
JOB OPTHN
SCALE

Ta enter a scale factor select SCALE from the SETUP menu.

/S0l RECORD EDIT XFER PROG Ca\
Scale Moooooo 1

Elevation (m)  [0.000 l

N Ml € § 3> B v Jseclessi

D T 2 3 0 0D
F1 F2 F3 F4 F5 F&

Enter the scale factor (Scale) and mean elevation (Elevation) into the screen.
Press [ENT] key to move the cursor to the nexl option. Press [ENT] key when the cursor is
on the bottom line of the screen to exit and save the seltings. Press [ESC] key to exit the

screen without saving the sellings.
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The downloaded raw dala (in GTS-7 format) will contain a scale factor record.

The following grid factor f ' is used lo calculate coordinates.

f'=1=*R/{R+h)
f: Scale
h : Elevation

R : The Radius of the Earth (= 6,372,000m)

NOTE: 1. Scalecan be entered in the following ranges;
0.900000 — 1.100000

Scale is rounded to 6 decimal places. The default scale factor is 1.00000.

2. Elevation can be enlered in meters only. The ranges are as follows;
-1000.000 — 10000.000

Elevalion is rounded to 3 decimal places. The default elevation is 0.

6.4 Temperature and Pressure Input (TEMP/PRES)

To enter temperature and pressure select the TEMP option in the SETUP menu.

TEMP/PRES

/R0 RECORD EOIT XFER PROG T\

Temp (24 J

Press (7eoM ]

NgNM) € § > B v JseCl €bs iy

) D 2 C0 3 L3
F1 F2  F3 F4 F5 F6

The temperature and pressure screen will be displayed.

Enter the temperature value (Temp) and the pressure value (Press) |

Press [ENT] key to move the cursor lo the next oplion.

Press [ENT] key when the cursor is on the bottom line of the screen to exit and save the

sellings. Press [ESC) key to exit the screen withoul saving the setlings.
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NOTE: Temperalure and pressure are just stored in the raw data and never affect the

GTS-600 paramelers nor PPM calculation.

6-8 Standard Survey 600



Occupied Point Detalls

7 Occupied Point Details

7.1 Occupied Point Input Screen
Occupied point details are entered by selecting OCC PT from the RECORD menu.

The occupied point is normally entered each time the instrument is set up and before you
begin observations.
Select OCG PT and the occupied point screen will be displayed.

il Occupied poinl (7
Occ F LAl ]
Ins Hit [1.520 ]
P1 Code (FTH ]

g APHf€ssl > B ¢ BSPCl P2 B

N
( I | ] { I i . ¥ b] ( )
F1 F2 F3 F4 F5 5

Enter the point identifier for the occupied point (Occ Pt - maximum 8 characters), the
height of instrument {Ins Ht), and the point code (Pt Code).

Press [ENT] key to move the cursor to the next option. Press [ENT] key when the cursor is
on the bottom line of the screen to exit and save the setlings. Press [ESC] key to exil the
screen without saving the settings.

If the XYZ FILE flag is ON and coordinates do not exist in the point file or fixed point file

then the coordinate entry screen is displayed.
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¢~ setup IETSEAGD] EOIT XFER PROG

FiNo LAl 1
North |
East | ]
Elav | ]
Pt Code LPT =

N oMl € § > B v fisecless iy

) 0 3 D B0 2
F1 F2 F3 F4 F5 F&

Enter the easting (East) northing (North) and elevation {Elev) of the point.

Press [ENT] key to move the cursor to the next option. Press [ENT] key when the cursor is
on the bottom line of the screen to exit and save the settings. Press [ESC]) key to exil the
screen without saving the seltings.

If the point exists both in the point file and fixed point file, then coordinates from the point

file will be used.

7.1.1 RSCT (Resection)

If the coordinates of an occupied point are unknown, a reseclion can be performed to
compute these coordinates. A resection involves the measurements from an occupied point
to several other points with known coordinates. It is possible to perform a resection by
measuring angles and distances or by measuring angles only. The type of measurements
influences the minimum number of observations needed to perform a resection. In case of
angle as well as distance measurements a minimum of 2 observations are required, by

measuring angles only a minimum of 3 observalions should be performed.

Select [ASCT] in the Occupied Point screen. The following screen will be displayed:

" Resection

el
Scale

N v | 4+ §oet | ao0 | Nez JPAravigy

C ) W A wE ) = sl
F1 F2 F3 F4 F5 F&
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On the lower side of the screen discrepancies (el) or the standard deviation in N, E and Z
direction (sN, sE, sZ) of the occupied point will be displayed. Discrepancies will be shown
in case two distance measurements have been performed. They are calculated uvsing the

following equations:

el=H DIL celoeleted wslog measuremecis H D|L caloulted using koo oooodinales

«tere: HD12 denotes the horizontal distance between the first and second point.

In case 3 or more distance measurements or 4 or more angle measurements have been

performed, the standard deviations will be displayed instead of the discrepancies.

On the upper side of the screen a box is shown, which will contain the number of the poinls
to which measurements have been performed and the residuals of these measurements. The
box is emply since no measurements have yet been performed. Press [ADD] to add a new

measurement to the list of resection measurements. The following screen will be shown.

r/_ Resection o

ptNo [2000 ] na [40.5650 ]
aH [O700 ] va
£l [Eeteeace]

g \uMfessl > J v MODERMEAS I

[ o 1 oo S v T e O o R (S
F1 F2 F3 F4 F5 F&

Enter the correct point number. By pressing (MODE] the measuring mode can be changed.
By selecling [MEAS] a measurement will be performed, but this measurement will not be
saved and will not be used for the resection calculation, In erder to perform a measurement
which will be added to the list of measurements, press [ENT] key. If the coordinates of this
point are still unknown, the user will be asked to enter these coordinates. Again the main
resection screen will be shown, but now the point number to which has been measured is

shown in the box.
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In case 3 angle measurements or 2 angle and dislance measurements have been performed,
the coordinates of the occupied point can be displayed by pressing [NEZ]}. The box on the

right will contain point numbers as well as residuals.

/ Reseclion -

+0.0001 +0.1400
2001 +0.0100 -0.0202 +0.0103

2002 +0.0003 -0.1300 +0.0002
2003 +0.0001 +0.2403 -0.0101

sN 0.0005 sE 0.0010 s£0.0224

Scale
gV | 4 [ Oct | ADD | NEZ JPARAMER

C )« )y« I Yy ) D
Fi F2 F3 F4 F5 F&

The number of residuals shown depends on the paramelers selected. Generally, the worst
observation will have the largest residual. This observation can be deleted by placing the
bar on this observation using the arrow key and then pressing [DEL]. The observation is
removed from the list. The coordinates of the occupied point, its standard deviation or

discrepancies and the residuals of the remaining observations are autormnatically recomputed.

By selecting [PARAM), the parameters which are calculated during resection can be

selected. The following screen will be shown:

;. Resection
Calculate level
Slore res meas LOEF |
Calculate scale LOEE ]
Slore calc scale LoFE |
Calculale Bkb LoEE ]

. |« B >0 v B 4 o

3y Ty C )y T3 —
F1 F2 F3 F4 F5 F&

It is possible 1o select whether the level of the occupied point, a scale factor or the backsight
bearing (‘Calculate Bkb') should be calculated, Furthermore it is possible to select whether
the calculated scale or the measurements which have been performed (“Store res meas')
should be stored. Pressing [ENT] key when the cursor is at the boltom line results in
returning 1o the main reseclion screen, saving the changes made and {re)calculation of the

occupied point, residuals and the required parameters.
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Pressing [ENT] key in case the main resection screen is shown will result in leaving this
screen and saving of the coordinaltes of the occupied point. In case ‘Store res meas’ was
turned on in [PARAM), the measurements which have been performed and which are shown

in the box will be saved as well.

In case ‘Calculate Bkb’ in |[PARAM) was turned on, the backsight bearing will be
calculated and set by pressing [ENT] key and leaving the main resection screen. The
computation will use all measurements which are shown in the box. In order to calculate a
backsight bearing of high quality:

1. the residuals of the horizontal angle should have low values.

2. the user shouldn’t change the horizontal angle when leaving the main resection

screen.

NOTE:
1. The measuremenls can be performed in any order. The point numbers shown in the box

in the main resection screen will be sorted by horizontal angle.

2. When 3 poinls are used for resection using angle measurements only, you must consider
the "danger circle”.
P2

eg; If P1, P2, P3 and Occpt fall on the circle,
Py Pa the result can not be computed.
If the point is near the circle then the
result is unstable.

Ocept

3. Residuals are useful to avoid that observations of low qualily will be used for the
resection computation. However, in case of a small number of observations or a bad
geometrical constellation of the points it is possible that one bad observation influences

several residuals.,

4, The unit of the residuals is similar to the unit of the measurements performed.

However, the residual of the horizontal and vertical angle is always displayed in decimals.

5. Incase a point number has more than 6 digits, only the last 6 digits will be shown in the
box in the main reseclion screen. The point number will be stored using the original

number of digits.
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6. The error message ‘Invalid scale’ is shown if the calculated scale is not within the

range 0.9 — 1.1 and has to be stored.

7. More than one measurement to the same point can be performed during resection. In
that case the character **’ is placed behind the point number, The average of the

measurements to the same point is used for the calculations.

8. Equalions for the calculation of the residuals, the scale and the backsight bearing are

explained in appendix E.

9. The following table shows which residuals will be shown (AH denotes the residual of

the horizontal angle, AV the residual of the vertical angle, ASD the residual of the slope

dislance).
| Cale. Level: On Calc, Level: Off
Meas. Mode: H/V/SD | AH, AV, ASD AH
Meas. Mode: H/V AH, AV AH
Table 7.1: The residvals which will be displayed depends on the measuring

mode and whether level is calculated,

10.When 2 points are used for resection using 2 angles and one dislance measurements, you
must measure shorter distance. If you measured longer distance, you can not get the

correct resull, (The residual of SD should have high values.)
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7.1.2 ELEV (Station Elevation)

If the elevation of a point to be occupied is nol known but a point of known elevalion can
be observed, then the station elevalion can be computed.
To compule the occupied point elevation select [ELEV) from page 2 of the occupied point

menu.

) _Occupled point o\

Pt No HA [40.5650 )
RH [(20M_1 va
< i JUA i Py

N NuM €ssll > B & MODEJMEAS I

D TSy S T 2
F1 F2  F3 F4  F5 F6

Enter the poinl number for the known point, and the target height, If there is no coordinate
for the point the coordinale eniry screen will be displayed. Enter the coordinates and press
[ENT] key to save the information.

The measure screen will be displayed. Press [ENT] key to record the observation.

The coordinate entry screen will be displayed.

Enter the easling, and northing if required. The computed elevation will be shown.

7.2 Backsight Point Input Screen

After entering the occupied point details, you may want to enter your backsight station
details. The backsight point screen is used to set the backsight point, and backsight

bearing.

BKS PT
BS OBS
FS OBS
SS OBS
X-SECT

Selecl BKS PT from the RECORD menu.
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¢~ seTup IEELND] EOIT  XFER PROG
Bks P1 CAazlm ]

N M) € || > QMBksy see | €6s i

D D ) e
F1 F2 F3 F4 F5 F6

In case a backsight orientation using a single target is desired, enter the backsight point
number (Bks Pt) in the screen, and press [ENT] key. The backsight orientation using a
single point is explained in paragraph 7.2.1. Press [M.BKS] in case you want to perform a
backsight orientation using multiple points. The multiple backsight orientation is explained

in paragraph 7.2.2,

7.2.1 Single point backsight
If a coordinate for the backsight point is stored then the computed back bearing will be
displayed. If the XYZ FILE flag is ON and there is no coordinate for the point the
coordinate entry screen will be displayed. Enler the coordinates or press [ESC] key to

bypass this screen and enter the bearing manually.

¢~ seTup IEIESAGN] EOIT  XFER PROG (am\

8ks PI
Bks Brg £0.0000
Horiz
Sight BS Poinl
IR EE y
o C D e 3 o
F1 F2 F3 F4 Fs F6

When the back bearing is displayed the screen has two function key options;

SET, and ZERO
These function keys are used to set the horizontal circle of the instrument, and to initialize
the internal backsight direction used in coordinate calculations, Sight the backsight point

and press one of the function keys.
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a) SET
Use the [SET] funclion 1o set the back bearing on the instrument.

b) ZERO
Use the [ZERO] key to set zero on the inslrument.

c) CHECK
Use the [CHECK)] key 1o check the coordinates of backsight point by measuring the slope

distance.

When [ENT] key is pressed the current displayed horizonlal angle is recorded as the initial
backsight direction along with the computed or manually entered back bearing.

All coordinale calculations are based on the measured angle between backsight and
foresight (or side shot). A backsight observation over-rides the initial backsight direction,
otherwise the initial value is used in the calculation.

If no backsight point is entered then the backsight bearing, and initial backsight direction
are set to zero. This assumes the horizonlal circle has been set manually and the recorded
observations are bearings.,

Once you have set the backsight point number and the back bearing, the instrument will be

orientated and ready to observe.

7.2.2 Multiple point backsight
A backsight orientation with a high degree of reliability can be achieved by performing a
multiple point backsight. By selecting [M.BKS] in the BKS PT screen, the following screen

will be shown.

Multiple Backsight

g v | & JDEL Y ADD P

=) g ) ) ) T
Fi F2  F3 F4  F5 F6
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On the upper side of the screen a box is shown, which will contain the number of the points
to which measurements have been performed and the residuals of these measurements. The
box is empty since no measurements have yet been performed. Press [ADD] to add a new

measurement to the list of multiple point backsight measurements. The following screen
will be shown.

7 Multiple Backsight )

Pt No (2000 ] HA
RH (170l 1 va [19.4250 |

N NuM | €8sl > | & JMODERMEAS Iy

=) e ) ) R
F1 F2 F3 F4 FS F8

Enter the correct point number. By pressing [MODE] the measuring mode can be changed.
By selecting [MEAS) a measurement will be performed, but this measurement will not be
saved and will not be used for the calculation of the backsight. In order to perform a
measurement which will be added to the list of measurements, select [ENT] key. If the
coordinates of this point are slill unknown, the user will be asked to enter these coordinates.
Again the main mulliple backsight screen will be shown, bul now the point number to

which has been measured plus the residual of the horizontal angle is shown in the box.

g Multiple Backsight )

K N I )

s i i (Y e Rl e gyt s N 2
Fl F2  F3 F4  F5 F6

Generally, the worst observation will have the largest residual. This observation can be
deleted by placing the bar on this observation using the arrow key and then pressing (DEL].
The observation is removed from the list. The residuals of the remaining observations are

automatically recomputed.

7-10

Standard Survey 600



Occupled Point Detalls

The backsight bearing will be calculated and set by pressing [ENT] key, the display will

return to the main menu. The computation of the backsight will use all measuremenls

which are shown in the box. In order to calculate a backsight bearing of high reliabilily the

following points should be noted:

1. The residuals of the horizontal angle should have low values.

2. The user shouldn’t change the horizontal angle when leaving the main multiple point
backsight screen.

NOTE:

1. The measurements can be performed in any order. The poinl numbers shown in the box in
the mulliple backsight screen will be sorted by horizontal angle.

2. Residuals are uvseful to avoid that observalions of low quality will be used for the
calculation of the backsight. However, in case of a small number of observations it is
possible that one bad observation influences several residuals.

3. Incase a point number has more than 6 digits, only the last 6 digils will be shown in the
box in the multiple backsight screen. The point number will be stored using the original
number of digils.

4. More than one measurement to the same point can be performed. In that case the
character ‘*’ is placed behind the point number. The average of the measurements to
the same poinl is used for the calculations.

5. Equations for the calculation of the residual of the horizontal angle and the backsight
bearing are explained in appendix E.

6. In case a resection is being performed, it is not necessary to perform a multiple point

backsight afterwards. By selecling ‘Calculate Bkb’ = ON, a multiple point backsight

will be performed using the resection measurements.
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Recording Measuremenis

8 Recording Measurements

To record measurements select a measurement type from the RECORD menu.
The measurement types available are BS OBS (backsight observation), FS OBS (foresight
observation) and SS OBS (sideshot observalion).

¢~ SETUP EDIT XFER PROG T \

Ft No [ 1001 | v [40.5650 |
RH [ 1 wva [124250 |
Code | ] so L J ( Example ) FS OBS
3 (e Y
BE]
ol e teall e e
F1 F2  F3 F4  F5 F6

These are 2 options for the measurement process:

1. [ENT]
Using [ENT] key, allows a recording with single key press, but point number, code and
reflector height must be entered before measurement. When [ENT] key is pressed
wilhoul first taking a measurement, measurement is initiated and the dala recorded at the

completion of the measurement process.

2. [MEAS] + [ENT]
(MEAS] initiates the measurement process and will display measured data, but the data
is NOT YET stored in the job file. The point number, code and reflector height may be

entered after the measurement process is completed. Press [ENT] key to save the dala.

When distance has been measured uvsing [MEAS] the instrument can be turned and the HA
updated. The new HA will be recorded when [ENT] key is pressed.
This allows an offset measurement 1o be recorded without any additional functions.

Press [ESC] key to relurn to the inilial measurement screen.

Standard Survey 600 8-1



Recording Measurements

[MODE]
This allows you lo choose the measurement mode, EDM mode and measure repeal mode.
*« Meas Mode (H/V/SD or H/V or NEZ )
The measurement mode determines the type of dala recorded.
H=horizontal angle
V=verlical angle
SD=slope distance
Select HV/SD or NEZ if you need to record in distance mode.
*» EDM mode { FINE or COARSE)
* REP mode (SINGLE or REPEAT)

NOTE: Display XYZ
The coordinates are displayed when you record HfV/SD or NEZ dala for FS OBS / SS OBS
/ X-SECT in case you select XYZ File is ON in JOB OPTN and Display XYZ is ON in
SYS OPTN.

(" seTup MRERRGD] EOIT XFER PROG A\  (Remarks)

North 26.905 it Is not possible to cancel the

E 10,105

E,a;: 00_ 1':;’5 recording of X¥Z dala in this
display, even if you press the

\_ m T, [ESC] key.

oy o ) 0 O
F1 F2 F3 F4 F5 F6

[ALPH] / [NUM] (F1)
[ALPH)/[NUM] (F1) toggles between alpha/numeric modes, When the label shows [ALPH] the

mode is alpha and when [NUM] is displayed the mode is numeric.

[P2]
[P2] selects page 2 of the function key menu.

[NOTE]
[NOTE] function allows the addition of a note record. Press [P2] and then [NOTE] to enter a

note at any time during recording.
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8.1 Back Sight Observations (BS OBS)
The backsight angle is measured with the Prompt BS OBS option. Only a horizontal angle

is required for internal coordinate calculations, however the mode may be set to record
distances also.

Press [ENT] key, and the displayed horizontal and vertical angles will be recorded.

The previously entered backsight point number is recorded automatically.
No coordinate is computed for the backsight point.

/“setup IGIEEOND] EOIT  XFER PROG T

Pt No (1001 ] Ha (405650 |
RHt [ Jwa

N M eesll > § v JMEAS] P2 B

MODER P1 |
e e i S e e (N
Fi F2 F3 F4 F5  F8

When a backsight angle is recorded, the angle will be used in subsequent
coordinate calculations.
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8.2 Foresight Observations (FS OBS)

S5 0OBS
X-SECT
The foresight oplion is used to record observations to the next (raverse point, or for
collecting a set of foresight points with multiple observations for averaging. An unlimited
number of observations can be made to each foresight point, with a maximum of 16

foresight points observed from each occupied point.

Both foresight and backsight observations are averaged, after converting to face left, and
coordinates are computed based on the averaged angles.

When collecting mulliple foresight points, and the horizontal circle is changed between
sets, you must record a complete set of foresight observations and a backsight observation
for each change in the horizontal circle, otherwise the average angle calculated will not be

correct,

7 setup ETEOLN] EOIT  XFER PROG (28 O\

Pt No (1001 ] HA
Rt [ 1wva [O94250 1]
eods [ 380 —— 1

o Jeas > B v Rrens] 2 B
Wooe] Pi

( y L I I ) I D S
F1 F2 F3 4 F5 F&

a) LIB

The LIB function allows codes to be selected from the point code library.

Press the function key, and a pick list of layers will be displayed. Pick a layer from the
list and the code for that layer will be displayed.

Codes can be selected by pressing the key shown beside the code on the numeric keypad
or by using the arrow keys lo highlight the required code, followed by pressing [ENT]
key. The code will be automalically placed in the point code field.
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8.3 Side Shot Observations (SS OBS)

The side shot (intermediate site) oplion allows recording of points with automatically

incrementing poinl numbers.

55 0BS
X-SECT

Side shol observations are nol averaged and coordinates are computed using the last
recorded backsight angle (converted to face left).

¢ setup IESD EOIT  XFER PROG (48

ptio [0001 ] Ha (405650 ]
aw [ Jwva O8RS0 ]
Code [ 1so [ 1]
Sir

vl eos] > B v Rreas] p2
Eor Jcir Jorrsrorell e | ¥ |
VooEll P | Pi

sy K v Bl 4 b e L S A I
F1 F2  F3 F4 F5 - F8

After the observation is stored the measure screen will appear again with the point number
incremented and ready for the next observation. Code and reflector height default to the
values used for the previous point. This allows single key press operation for measurement
and recording, but requires point number, code and reflector height to be entered before

measurement.

a) LIB
The [LIB] function allows codes lo be selected from the group (or layer). Press the
function key labeled [LIB], and select a layer from the list displayed.

/ setup RSN EOIT  XFER PROG 8\

0w~

fa 5 - S

I B O I o G

) C 3 2D e 3 OO
F1 F2 F3 F4 F5 Fé
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Use the arrow keys to choose the required layer. When the layer you wish fo use is

highlighted, press [ENT] key and move 1o the screen selecting code.

/ seTup INESOGN EOIT  XFER PROG Cam \

BDY

w0~

DO e G -

g <] > 0 v I + Froonjraurpy

ek 2 60 20 % ol
Fi F2 F3 F4 F5 F6

Then a second list containing codes for that layer are displayed. Select the code from
this list, Use the arrow keys to choose the required code. YWhen the code you wish to
use is highlighted, press [ENT) key to select the code and return to the measure screen.
The code will be automatically placed in the point code field, And string number will be

updated with the last siring used for that code.

b) EDIT
The (EDIT]) function is the same as the RAW of the EDIT menu.

See 10.1 Raw Data.

¢) CTRL
This funclion activales the control screen and allows you to enter a siring control or
additional code for a poinl. The conlrol string and additional code relates to your

personal computer software package.

d) OFFS
Select [OFFS) to add an offset to the recorded observation. To record an offset

observation, first use [MEAS] to record the target position. (Do not press [ENT] key).
Then press (F6) to display the page two menu, and select [OFFS].

When the offset screen is displayed the funclion key labels [HORZ] and [VERT] are
displayed. Tu'curnpule an offset aim at the offset position and press [HORZ] or [VERT]
for the software to compute the offsel.

You may manually enter a positive dislance away from the measured point, or a negative
distance towards the instrument on the line of sight. Press [ENT] key when the offset

screen is compleled.
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In case of measuring in ‘PTL mode’, the following text will be displayed when [OFFS]
is selected: ‘Orientation of offsets. Rel to ref or line of sight?’. Two kinds of offsets can

be chosen:

1. [REF] (F5): An offset parallel to the reference line, an offset perpendicular to the
first offset and an offset in veriical direction. Enter manually the offsets and press
[ENT] key.

2. [SIGHT] (F6): An offset in the direction of the line of sight of the total station, an
offsel perpendicular to the first offset and an offset in vertical direction, This screen

is identical to the offset screen when “PTL mode’ is not selected.

e) PTL
A point to line measurement (PTL) will indicate line, offset and elevation of a point.

R2 Reference ,f’ P1
line /
A Qifset

X

Line

R1

A reference line is defined by the points R and R2. The point to line meastrement of P1
will indicate Line, Offset and Elevation (Elevation is not shown in this picture).
FElevation of a point to line measurement is identical to elevation in the North, East,

Elevation system.

Before selecting [PTL], ensure that the two reference points are present (either because
they were measured or uploaded from PC). Also, ensure that XYZ File in SETUP, JOB
OPTN is ON, otherwise an ercor message will be given. Select [PTL] to perform a point

to line measurement. Next the following screen will be shown.
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{ Pointline Measure o\

Refpoint1 =
Refpont2 =

3 oK fomar i

o O Cy 00 D
F1 F2 F3 F4 F5 F&

Press [CANCL] to returmn to the 8S OBS screen, if point to line measurements are not

required. Press [REF] to define the reference line. The following screen will be shown.

ot Peint lo line [V
Re! polnt 1 =

vl <« § > 0 v Bseolessi,

0 O il B N N Gl e, |
F1 F2  F3 F4 F5 F6

The number of the first point of the reference line should be entered. If this point is not
known, the text ‘Pt Not Found’ is shown. Press [CANCL] to re-enter the point number.

Next, the number of the second point of the reference line should be entered.

4 Paint lo line ﬂ\
Ref poinl 2 |

N M) € B > § v fseclessi

i F2 Ff3 Ff4 F5  F86

If this point is not known, another point number should be entered. The reference line is
now defined and the number of the reference points are shown on the screen. Press
[OK], then the following screen will be displayed. This screen is almost identical to the
original SS OBS screen, excepl that the text ‘PTL mode* is shown to indicate that point

to line measurements will be performed.
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seTur IONN] EOIT  XFER PROG Tl \

Pt No [1001 | Ha [405650 |
R HI [ ] wva [[19.4250 ]
Code | ] s | ]
Stir 1 PTL mode

\ I Y O O [ES
o Jorm Jorrs JroTeJooE] S |
K NEH

e L s [ s [ o G i AR |
F1 F2 F3 F4 F5 F&

By pressing [ENT], points are recorded in the following format:

pointnunher, line, offsei, elevalion code

In order to turn PTL mode off, press [PTL] and next [CANCL). The text ‘PTL mode’ is

no longer shown on the 5S OBS screen.

NOTE:

1. 1fitis required to display line, offset and elevalion immediately after each
measurement, put DISPLAY XYZ ON in SYS OPTN.

2. Ifa reference point has point to line coordinates, the error message ‘Wrong

coordinate system I' will be displayed.

3. The distance between the reference points should be more than 10 centimeter,
olherwise the error message ‘Ref pt 2 too close to ref pt 1. Give different

point.’ is given.

4. Offset can be entered when measuring in PTL mode. Offset can be defined

with respect to the reference line or wilh respect 1o the line of sight.

Stiandard Survey 600
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8.4 Adding String Control

The string control screen allows the addition of three more code fields for additional
stringing functions. How these codes are interpreted is dependent on the sofiware that is

used to reduce the data.
Press the function key [CTRL] from the measure screen (page 2) lo display the additional

string conlrol screen.

7 setup ITZEAND] EOIT  XFER PROG

Control g |
P Code 2 [ |
Slring 2 [ |

N e eoshus | > B v ] sec )

) 'l e ) £33, T2
Fi Fe  F3 F4  F5 F&

The control field is designed to allow the input of special control codes for generating

figures in a drawing.

eg; CL - Close the Tigure
R - Generate a rectangle
SA - Startof arc
EA - End of arc

P Code 2 and String 2 allow double coding of a point, in which case the conlrol field may
be left blank. This will place the point in both strings, creating an intersection in the

drawing.

NOTE:  The internal software for generating the DXF data, supports CL code only.
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8.5 Offsets
Apply the following procedure to a point which cannot be measured direcltly.
Record an observation as close as possible to the required point. Press the function key

[OFFS] from the measurement screen, to display the offset screen (in case “PTL mode’ is

nol selected).

7 setup IO EOIT  XFER PROG T2

Away ]
Right | ]
Vartical | ]

Wrorzfver ] > | o 1 <cs I,

( )« b I ¢ ) I ¢ b S R R 4 )
Fi F2  F3 FA4  F5 F6

Offsets may be entered manually if measured by tape, or computed by measuring a second
angle to the required point. Press [ENT] key to move the cursor to the nexl option,
Press [ENT] key when the cursor is on the bottom line of the screen to exit and save the

seltings. Press [ESC] key to exit the screen without saving the seltings.

A radial (forward) offset is along the line of sight, with positive away from the inslrument,
and a tangential (right) offset is perpendicular lo the line of sight with positive Lo the right,

as viewed from the insirument. A vertical offset is positive upwards,

Radial Hun'-rari Required Point

offset T
T tial {ri
Measured /\ Eﬁggtem (riaht)
Point

A tangenlial offset may be computed by recording a second angle to intersect with the
perpendicular offset from the current observation. This method can be used to obtain an
app'mximam posilion for the center of an object, for example a tree. Take a shot to the side
of the object. When the offset screen has been selected, sight the cenler of the object, and
press [HORZ] to read the horizontal angle. A perpendicular offset from the original line of

sight will be computed and entered into the screen.

Standard Survey 600 8-11



Recording Measurements

G\

W Measured

offset

To compule a vertical offset (temote elevation), make an observation to an accessible point

above or below the point required. “When in the offsel screen, sight the point required, and

press [VERT]. The vertical angle will be used to compute the difference in elevation from

the ground to the point above or below. The offset will be wrilten to the screen.

Make sure the current target height has been entered into the point code screen before

selecting [OFFS).

Measured
offset

In case of measuring in ‘PTL mode’, the following text will be displayed when [OFFS]

is selected: ‘Orientation of offsets. Rel to ref or line of sight?’. Two kinds of offsets can

be chosen:

1. [REF] (F5): An offset parallel to the reference line, an offset perpendicular lo the

first offset and an offset in vertical direclion,

N,

7 SETUP EOIT

Along line | I
Perp.to line L ]
WVartical [ ]

Ed KA [i8

XEER PROG [ \

o

Enter manually the offsets and press [ENT] key.

F2 F3 F4 F5
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Measured
Point

£
o~

Perp. to line offset

Reference line

2. [SIGHT] (F6): An offset in the direction of the line of sight of the total station, an
offset perpendicular to the first offset and an offsel in vertical direction.
This screen is identical to the offset screen when ‘PTL mode’ has not been selected.

NOTE:

The “Away”, “Right” and “Verl” have been included in the generated coordinates.

The “Away”, “Right” and “Verl” record is sent after the measurement data when
downloading raw dala in GTS-7 format.

If GTS-6 or FC-5 format is selected, the observed data is modified when downloading raw

data.

If you want to record a tangential offsel without using the [OFFS] function key, the
following procedure will emulate the measurement and record it in one record data.
1. Select FS OBS or SS OBS from the REC menu.
2. Aim the point as close as possible to the required point, and press [MEAS].
When the mode is H/V/SD, fixed values are shown for measured SD and V.,
H is shown as current angle and will vary. When the mode is NEZ, measured HD and
VD are fixed and H will vary.
3. Aim the required point and press [ENT] key.
The current H angle and previously fixed distances are saved as one record data.
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9 Cross Section Surveys

The cross section survey allows poinls on a cross section to be surveyed and downloaded in
chainage, offset and level format. It operates similar lo the side shot observation bul memorizes

codes used and will automatically repeal the sequence in the following cross sections.

RECORD

Every cross section must have a center line point to compute the chainage and offsels.
The code for this point is entered at the starl of each cross section.
From the record menu select OCC PT and enter the occupied point code, select BKS PT to sel

the backsight point, then select X-SECT.

Code=

T

{ D "
y."\l.l\l E Cha I'!-Egl3=12ﬂ

1 H\'N-.,{

i
‘\\ '\ Chainage=110
al

0
Chainage=100 /\

/setur IEEROD) €0IT  XFER PROG T2

CL Code LCL ]
String IGE] I

N WK € | > B ¢ [ sec ] €bs i

) O L =0 L
F1 F2 F3 F4 F5 F6

The center line code screen will be displayed. Enter the code which will be used for the cenler
line point. Press [ENT] key to move the cursor to the next option. Press [ENT] key when the
cursor is on the bottom line of the screen lo exit and save lhe seltings.

Press [ESC] key to exit the screen without saving the seltings.
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/“seTup IETEEAED) EOIT  XFER PROG T2

pt No [000T 1 Ha
A Ht va (094250 ]
Code [A 1 so [ 1]
Str

o [ eashus § o Ruessh e I
Eor J o JorrSNoTE JIVODE] P ]

=9 =% 3 o e )
Fl  F2  F3 F4 F5  F8

The cross section points can now be recorded similar to the side shot option, entering the codes

required for each point on the cross section.

7 seTup IEEAEE EOIT  XFER PROG 48
Chainage 110,

o] « § > 0 v Bsecfesi,

CHY L S Call i ol )
F1 Fo F3 F4 F5 F6

Press [ESC] key to end the cross section. The chainage screen is then displayed. The chainage
for the first cross section must be entered manually. The chainage for the following cross
section will be calculated but can be altered round off the calculated chainage. Press [ENT]

key to accept the value.

The center ling code screen will be displayed when the cross seclion has been saved. Press
[ENT] key to accept the same code or enter a new code. Press [ESC] key to exil from the cross
seclion recording option.

Now when recording the cross section points, the codes will change after each point following
the reversed pattern created in the previous cross section. If you are recording in the same
direction re-enter the code for the first point then codes for the other points will be repeated in

the same direction.

NOTE: (1) Maximum points on each section : 60
(2) The chainage which is displayed is automatically calculated by horizontal

distance between an occupied pt and a center point.
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10 Editing Data

The edil menu provides oplions to edit raw data, point coordinates, the fixed poinl library,

and the code library.

10.1 Raw Data

To edit the raw data from the current job select RAW from the EDIT menu.

The last point recorded will be displayed.

/ SETUP RECORD Il XFER PROG

Horiz .39.5953 ]
Verl [ 3B.4031 ]
81 Dist [10.166 ]

Press [PREV] to display the previous record, and [NEXT] to go to the next record.

To go to the beginning of the file press the function [STRT].

To return to the end of the file press the function key [END].

To find a specific point, code or string in the file, press the function key [FIND]. Enter the
item required.

Only manually entered inpul can be edited. Press [ENT] key to move the cursor to the next
oplion. Press [ENT) key when the cursor is on the boftom line of the screen 1o exil and
save the setlings. Date, Time and measurement data cannot be changed.

Edited data is kept in the raw data file. It can not be accessed by the EDIT function, but is
included in the downloaded data preceded by the delete flag (7).

Press [ESC] key lo exil the screen without saving the setlings.
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10.2 Point Data
The coordinates generated from the current job may be edited or point coordinates may be
manually entered using the edit points function.
Select POINTS from the EDIT menu.

The last point of the file will be displayed. There are lwo types of coordinate systems in
which points are stored: North, East, Elevation (NEZ) or Line, Offset, Elevation (PTL).
The NEZ coordinate system is determined by the occupied point and the backsight point,
whereas the PTL coordinate syslem is determined by a reference line. The Edit-points

screen of a NEZ point has the following structure:

/ SETUP RECORD JEUIM XFER PROG Cam \

Pt No AR J
North (o062 |
Easl (1005752 |
Elav 95.029

Pi Code [ TREE ]

@ sTAT] END | Fio JerevNext) P2 I
omJ€osl > L v el 7

ey e ) ) = L)
Fi F2 F3 F4 F5 F&

In this screen the point number, coordinates and code are shown. The Edit-poinlts screen of

a PTL point is as follows:

/ SETUP RECORD EEIll XFER PROG dam \

PiNo M4 ] Frompt

Line | 8.054 | [1000 |
Offset 6.08 To pt

Elay 1.098 (1001 |
P1Code [ TREE |

@ st ] eno | o Jeaevnext] Pe [
Now L €osh > R v Rcor ] ot

1 [ I } £ ) C ) ( )
Fi F2  F3 F4  F5 F6
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The point number, the coordinates and the code are shown at the left side of the screen.
The point numbers of the two points that constitute the reference line are shown at the right

side of the screen.

In the NEZ screen as well as the PTL screen, [ENT) key can be pressed to move the cursor
to the next option. Press [ENT] key when the cursor is on the bottom line of the screen to

exit and save the setlings.

Press [PREV] and [NEXT] to move through exisling points in the file. When [NEXT] or
[ENT] key (in case the cursor is at the last line) is pressed at the last point of the file, a new

point can be created and the following screen will be shown:

/ SETUP RECORD JEUIMl XFER PROG

Type of nevw painl.
NEZor PTL?

\ | NEZ || PTL |

C TSR e O 5
F1 F2 F3 F4 FS F6

Choose [NEZ] to create a point with coordinates in the NEZ coordinate system or [PTL] to

create a point with coordinates in the PTL coordinate system.

Press [COPY]) to copy the point to the fixed point library.

[NEXT] or [ENT] key after inputting a new record will save the data and increment the
point number ready for the next poinl. To go to the beginning of the file press the function
key [STRT]. To return to the end of the file press the function key [END]. To find a
specific point in the file press the function key [FIND]. Enter the point number.

Press [ESC] key to exit the screen wilhout saving the sellings.

NOTE: 1. Therange of each coordinate is from -9999999.999 to 9999999.999.

2. Coordinates that are entered or changed are rounded to 3 decimal places.
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10.3 Fixed Point Data (PT LIB)
To edit the fixed point library select PT LIB from the EDIT menu.

Editing the fixed point dala is similar 1o editing POINTS in the EDIT menu.
Press [COPY] to copy the point to the point file in curcent job.

10.4 Code Library (CODE)
To edit the code library select CODE from the EDIT menu.

/7~ SETUP RECORDEUII XFER PROG (i

oo Jren ot f v B b

Fi F2 F3 Fa F5 F&

To create a new layer, first select [ADD] and enter the layer name. For example, enter
"WEG" as layer, then press [ENT] key.

¢ SETUP RECORDJZULEN XFER PROG qam\

Layer Name: [VEGH | J Example ; VEG...layer

AP € § > B v Hseclessy

F1 F2 F3 F4 F5 F8
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To enter codes for the layer, select the layer name and press [ENT] key.

/" SETUP RECORD XFER PROG (i

oo WrevBoell v |4

e ) D e ==
Fi Fz2  F3 F4 F5 F6

The screen changes to the code page. Enter the codes for that layer into the table. If the

entily is required, enter a space followed by the entity number after each code.

/s~ SETUP RECORD iijii XFER PROG faa

TREE 1 Exam;:‘.da_;_m
BUSH 1 ' TREELIIH)
 BUSRUI,

code entity number

Ny ALPH Y €85 ] | SPC |

as) A" = - a4 —
Fi F2  F3 F4 F5 F6

The entity number defines the entilies to be generated for points in the DXF file.

The enlities which can be used are;

0 Point omitted from DXF
i Point

2 Line

3 Polyline

Press [ESC] key, the codes are stored and the screen returns to the layer.

Press [ESC] key once more, the screen returns to the main menu.
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When ediling exisling codes, first select the layer from the layer table. Press [ENT] key and
the code page for that layer is displayed. Edit or enter new codes. To delete a code, type

over the code with a space character, then press [ESC] key. Return to the main menu by

pressing [ESC] key once more.

To rename the layes, first select [REN].

7/ SETUP RECORD EMIIMl XFER PROG {am\

Rename Layer: [VEG ]

To Layer " E—

N ALPH] Ea ko

=% 6 ) o =
Fi1 Fa F3 Fd F5 F&

After entering a new layer name press [ENT] key, and the layer name changes to the new

layer name.

To delete the layer, first select [DEL]. A layer may be deleted afler all codes in that layer
have been deleted. The message, " Layer XXX is not empty! " is displayed when an

attempt is made lo delete a layer which contains codes.
When codes are uploaded they are grouped by layer.

NOTE: 1. A maximum of 128 codes can be entered for each layer.
2. The maximum length of the code is 16 characters, and layer is 8 characters.

3. The default entity is *1°.
4, 1f [SPC] is entered at the starl of the line, the code is deleted.
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10.5 Cut/ Fill Data (CUTS)
The cul/fill data generated by the setout option can be viewed by the EDIT GUTS option.
Select CUTS from the EDIT menpu.

The process is similar to EDIT POINTS.

/ SETUP RECORD IEUIll XFER PROG (am

PtNo A3 J DIFF
North [ 1004662 | [+0.000

East 1005.752 +0.000

Elav 95.029 +0.000

Pt Code l PT

S I G s [

- 2 2y o LD
F1 F2 F3 F4 F5 F6

The display shows the coordinates saved during setout, and the difference to the uploaded

coordinale.,

NOTE:  Cut/fill data can nol be edited.
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11 File Transfer

The transfer menu conlains options to send files to a compuler or printer, receive files from a

computer, and to set the communication port paramelers.

11.1 Downloading Files to a Computer (SEND)

The raw data, coordinates, DXF files and cross seclions may be downloaded to a computer.

RECEIVE
PRINT
PORT

Before slarting to download make sure the port parameters of both sending (GTS-600) and

receiving (PC) computer soflware programs are sel the same.

In order to send data from the compuler you must have a suitable program, which can
provide the dala in the required format with the communication port parameters set with the
PORT option. For all formats othér than the FC-5 format the program must supporl
XON/XOFF hand shaking and for the FC-5 format, ACK/NAK hand shaking is required.
The sending program may aciually reformat the data so check with the documenlation of
the program lo determine how the files should be formatted.

Each format is described in Appendix B.

Select (OK] at the "Ready?" prompt to slarl downloading.

11.1.1 Raw Data
Select RAW from the SEND side bar menu to download raw data.

RECEIVE
PRINT
PORT

The format of the RAW data downloaded is dependenl on the output option set in the
System options screen of the SETUP menu.
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11.1.2 Coordinates
To download generated coordinates select the POINTS option from the SEND menu.

RECEIVE

FRINT
PORT

The coordinate format downloaded is dependent on the oulput option set in System Options
of the SETUP menu.

11.1.3 DXF Format Files
To download a DXF file select DXF from the SEND menu.

RECEIVE
PRINT
PORT

A DXF file is generaled from the coordinate file. The program generates points, lines or
polylines depending on the string coding and the entities defined in the code library.

Points will be generated from points with codes that have enlity 1 in the library. Lines will
be generated from points with codes that have enlity 2 in the library. Polylines are
generated if the code has enlity 3. Elements are placed in the layers specified for the point
code in the code library. If the code used was not in the code library then a point will be

placed in layer 0.

NOTE : While sending the DXF data, the screen will be displayed "0".

11.1.4 Cross Sections
If Cross sections were surveyed the dala may be downloaded in chainage, offset and
level format., To download cross-sections select the X-SECT option from the SEND

menu.

SEND

REGEIVE
PRINT
PACTIR il PORT

The details of the data format are described in Appendix B {D. Cross Section Format).
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11.2 Uploading Files to the GTS-600 (RECEIVE)
Coordinate files for set out, fixed point and code library files, alignmenls and cross section

files for set out may be uploaded from a computer.

Before starting to upload make sure the port parameters of both sending (PC) and receiving

(GTS-600) computer software programs are set the same.

Ensure the communication port parameters have been sel under the opiion PORT to
correspond to the computer and select RECEIVE from the XFER menu.

In order to reczive data from the computer you must have a suitable program, which can
provide the data in the required format with the communication port parameters set with the
PORT option. For all formats ether than the FC-5 format the program must support
XON/XOFF hand shaking and for the FC-5 format, ACK/NAK hand shaking is required.
The receiving program may actually reformat the data so check with the documentation of
the program to determine how the files should be formatted.

Each format is described in Appendix B.

Select [OK] at the "Ready?" prompt to start uploading.

11.2.1 Coordinates
To upload coordinates for setout select POINTS from the RECEIVE menu.
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11.2.2 Point Library
To upload a fixed point library file select PT LIB from the RECEIVE menu.

POINTS
PT LIB__ RECEIVE

NOTE: PT LIB can be used in all jobs. When the same point exists in POINTS and
PT LIB, the point in POINTS is subsequent to the point in PT LIB.

11.2.3 Code Library
To upload the code library select CODE from the RECEIVE menu.

RECEIVE

NOTE:  The communication format corresponds to the GTS-7 format only. The details
of the data format are described in Appendix B (E. Point Code Format).

11.2.4 Horizontal Alighments
EH
RECEIVE

HZAL PORT
VT AL
X-SECT

Select HZ AL to upload a horizontal alignment for road design setoul.

NOTE:  The communication format corresponds to the GTS-7 format only. The details

of the data format are described in Appendix B (F. Horizontal Alignments

(AL)).

11-4 Standard Survey 600



File Transfer

11.2.5 Vertical Alignments

Select VT AL to upload a vertical alignment for road alignment setout.
NOTE:  If no HZ AL dala is present, you cannot use the Set Out options.

The communication format corresponds to the GTS-7 format only. The details
of the data format are described in Appendix B (G. Vertical Alignments (VC)).

11.2.6 Design Cross Sections

X-SECT

Select X-SECT 1o upload a design cross section file for road design setling out.

The uploaded cross sections cannot be edited nor downloaded.

NOTE:  The communication format corresponds to GTS-7 format only. The details of
the data format are described in Appendix B (D. Cross Sections Format).

Standard Survey 600
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11.3 Printing Files
The print option allows formatted reports to be downloaded or printed on a serial printer

connected to the serial interface.
Select PRINT from the Transfer (XFER) menu.

AFER

SEND
RECEIVE

PRINT

POINTS
Cuts
HZ AL

Select COM if you print or download reports using the serial interface of the GTS-600.
Before slarting to prinl, make sure the porl parameters on both the printer and the GTS-600

are set the same.

Select [OK] at the "Ready?" prompl 1o slart printing.

11.3.1 Raw Data
*FER

SEND
RECEIVE

PRINT

Select RAW to print a raw data report.
RAW data is printed in the format that is set in the System oplions screen of the SETUP

menu.

Example of the default report format  (GTS-7 or MOSS)
Job: D:y1221A Fage 1

Degcription: PAT-RA
Survaeyor: SEKIG
Instrurent: HADD22

Units Distance: H Angles: D
Scale: 1.000000 Elevation: 0,.000000

Grid factor: 1.000000

Date: 21712795 Tlear 10:44:45

Tenp: 20.0 Prass: 760

Oco. Stor BS I4: Hi: 1.550
Horth: 12000.000 Eask: 11000.000 Elew:z 50.000
Backsight Folot: BS Azinuth: 45.0000
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F5 Obs FPJL Ha: 45.0100 Ya: 90.4933 S5d4: 2.1060 Ths 1.550
FS Obs PJ2 Ha: ©94.3535 WYa: 89,4803 Sd4: 7.2540 Th: 1.550
FS Obs PJ3 Ha: 113.3342 WVa: 91,2026 S4: 10.1150 Th: 1.450
88 Obs PJI11 Ha: 45.0003 WVa: 90,4842 Sd4: 2.1060 Thr 1.550
55 Obs PJI12 Hat 94.3452 WVar B89%9.4B19% S4: 7.2530 Th: 1.550
88 Obs FJ13 Ha: 112.3300 Va: 91.2026 Sd: 10.1150 Thr 1.450

Example GTS-6 or FC-5 format
JOB§ PAT-A
HAME SERIG
INST# HAOODZ2
DAYE 21/12/95
TEHP 20.0
FRES 760
oCC.s517F PB
ID
INS.HY 1.550
FT# PI1

H +04501004
v +068045933d
Sp 4000021060
FOODE
R.HT 1.550
FT§ PI2
H +03435354
Y +08948034d
S0 +00007254m
PCODE
R.HYT 1.550
Fi§ PI3
H +#11333424
YV 409120264
SD 4000101150
FCODE
R.HT 1.450
PT# PJ11
H +045000234
YV +09048424
5D #00002106n0
FCODE
R.HT 1.550
FT# PJL2
H +03434524
¥ +08348194
&0 +00007253n
POODE
R.HT 1.550
PTé PI13
H #11333004
Y +03120264
5D +00010115n
FCODE
R.HY 1.450
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11.3.2 Coordinates
Select POINTS to print a coordinate reporl.

POINTS

(RAW |

SEND
RECEIVE

Example point report format

Job: D:ZW1221A

NOTE:

Folint

BS
pal
FJ11
Pa12
FJ13
pJ2
FJ21
P322
FJ23
PJ3
FJ31
PJ32
FJ33

Horth

12500.0000
11999.9997
12000. 0000
11994.478L
11990,5882
11994. 4762
12000.0001
119932.7170
11989 .6528
11990.5875
12000.0001
11994.4765
11990,5807

East

11500.0000
11002.1058
11002.1058
11004.7026
11003.697%9
11004.7019
11003.1068
11005.3512
11004.0655
11003.6963
11002.1058
11004.7038
11003.7007

Elavation

50.0000
49.9699
49.9702
50.0246
49,8634
50.0249
51.5202
51.5737
51.3129
49,8635
49,9702
50.02456
49,8636

Page 1

pescoription

11111
11111
11111

The point which recorded in PTL coordinate system is printed with “ * "mark
after Pt No.

[Point]

103"

[Line)

20.0000

[Offset]  [Elevation]

10.0000

0.0000

[Description]

[From Pt] [To Pl
0 i

11-8
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11.3.3 Cut/ Fill
Select CUTS to print a cut/fill report.

XFER

RAVY SEND
POINTS |RECEIVE
CUTS

PRINT
HZ AL

Example CUT/FILL Report Format

Job: D:\JOLl18A Fage 1
Hoxth East Elavation Cut
-------- EEEEEEZEECCCCOTSEESESEESESESSTESCoOEES EEzzEm
Pt 1002 Dasc:
Design: 994.286 952.639 0,352
Colleakts 994.251 932,645 0.411
DLifEe -0.005 -0.006 -0.01% 0.02

11.3.4 Horizontal Alignments
Select HZ AL to print horizontal alignment report.

RAWY
POINTS

SEND
RECEIVE

PRINT

7~ SETUP RECORD EDIT PROG
Spacing ==

oMl € | > B v Bsclessipy

o ) T B OO
. Fi F2 F3 F&  F5 F6

Enter interval and press [ENT] key. Select [OK] at the "Ready?" prompl to start printing.
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Alignment Report Format

Job: D:\DEFAULYT

Chainage

Spacing

Horth

East

0.000
50.000
100.000
150.000
200.000
250,000
300.000
350.000
400,000
450.000
500,000
545.542%P
550.000
600.000
609.542FP
&50.000
700.000
T40.836TP
750,000
800.000
B04,896TP
850.000
900,.000EP

0.000
50.000
50.000
50.000
50.000
50.000
50.000
50,000
50,000
50,000
50,000
45.542

4.458
50.000

9.542
40.458
50.000
40,896

5,104
25.000

4.896
45.104
50,000

1050.0000
1058.0762
1146.1524
11%4.2286
1242.3048
1250.3B10
1338. 4572
1386.5334
1434.6096
14B2.6858
1530.7620
1574.5521
1578.8375
1625.4830
1633.6008
1661.5750
1677.0464
1671.5176
1668.1047
1640.9782
1637.9752
1610.2843
1579.5872

1100.0000
1113.7361
1127.4721
1141.2082
1154.9442
1168.6803
1182.4183
1196.1524
1209.8885
1223.6245
1237.3606
1249.8720
1251.0%88
1268.7810
1273.7912
1302.6325
1349.6337
13B5.8676
1358.3043
1440. 1650
1444.031%
1479.8345
1519.1021

Page 1

Straight

Transition Curve

Arao

Transition Curve

Stralght

11-10
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11.4 Communication Port Parameters
The communication port parameters for uploading and downloading files should be set
before slarting the transfer. Once sel the parameters need not be changed unless the

parameters on the computer are set differently.

RECEIVE
PRINT
PORT

To display the porl parameter screen select PORT from the XFER menu.
/7~ SETUP RECORD EOIT PROG )

Baud
Party
Dala
Stop i R

S P,
s O e v <o ) e

Fi F2 F3 4 F5 F&

Baud 300 or 1200 or 2400 or 4800 or 2600 or 19200
Parity NOME or ODD or EVEN

Data Bits 7or8

Stop Bils Oorlor2

Sel the parameters that correspond to the setlings of the computer.

To change the oplions use the | € ] and [ => ] arrow keys lo scroll through the values.
Press [ENT] key to move the highlight bar to the next option.

Press [ENT] key when the highlight bar is on the bottom line of the screen to exit and save

the changes. Press [ESC] key to exil the screen without saving the changes.
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12 Set Out

The setling out oplion allows setling out by point number, strings, alignmenls and cross

seclions.

The basic routine for setting out is similar in all these methods, except, for the way data is

uploaded, and the setup sequence.

The setoul coordinates may be saved in the CUT/FILL file, if the option is set in the JOB
OPTMN, and printed for checking in the office.

Setling oul poinlis allows selling out by point number in point number order. Seiting out
sirings allows setling oul by slring or point code in the order in which the poinls were
uploaded within the siring. Selting oul of alignments and cross seclions, points are specified

by chainage and offset with reference to an uploaded alignment.

The setout routine uses two windows. The left (text) window displays the required
horizontal angle and distance, or an OFFSET display of the required dislances from the

prism to the point,

SETUP RECORD EDIT__XFER = SETUP RECORD EODIT XFER

Req View ‘b/o
_na

Turn [41.142

ANGLE] CRS JTRACKIMEAS] [OFFS || CAS JTRACKIMEAS]
s I s A s I e e ] v s R S o WY s R v ) e
Fi F2 F3 F4 F5  FB Fi F2 F3 F4 F5 FB

ANGLE display OFFSET display

The right window (graphics) initially shows the point to setout (), and the prism position
(O) in relation to the instrument (A).
Note that the graphics is used as a reference and you should confirm the exact value from the

left window.
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e 3] bew 2 w3
¢ ‘:} A Coo P
i F;
e I - o O SetOutPt
& 10 o
Miror
o o
B = 0 -
= — = —
z2mt 22mm

Once measurements are being received and the prism is within 10m of the setout point the
display changes to show only the prism and setout points in a window 22x22 m/ft. (View2)
When the prism is within 1m of the setout point the window is zoomed to show 2.2x2.2 m/ft.

(View3d)

Away (N} _.

a
R Ht

< _Measured Level
Cut [+)

— Sel Out Pt Level

The OFFSET display shows the distance from the measured point to the required setout
point in the form of offsets. The away offsel { AN ) is the distance along the line of sight to
the instrument and is posilive away from the instrument. The right offset (=) is
perpendicular to the line of sight with positive to the right when facing the instrument. The
height difference is shown as Cut. |

The ANGLE display screen shows the required horizontal angle (Req), the horizontal angle
from the current to the setout point (Turn), the distance from the prism to the setout point
(Away) and the difference in elevation {Cul). When switching from [ANGLE] to [OFFS),
starl in setoul using [MEAS). Use [MEAS) to measure a distance and update the display.
Press [ENT] key when the point is reached to end the procedure and continue to the next
point. If the SAVE SET oplion is set (See JOB OPTN) the coordinate will be saved in the
cut file automatically. This cut file can be shown in CUTS of the ECIT menu.

If the function key (F4) is labeled [FINE], a distance will be measured in the fine mode.

The (F4) key will toggle between [FINE) mode and [CRS] mode. [CRS]) is a coarse mode.
If the funclion key {F5) is labeled [TRACK], measure a distance in the repeat mode.
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The (F5) key will toggle between [TRACK] mode and [SNGL] mode. [SNGL] is single

measurement mode.
Press [ESC) key at any time to refurn ta the point number screen and Lo select another point

for setout. Press [ESC) key in the poinl number screen to return to the menu.

12.1 Occ Pt and Bks Pt
Seleet SET OUT menu,

Select OCC PT and enter occupied point details, {Occ Pt, Ins Ht, Pt Code)

Select BKS PT and enter the backsight point.

The occupied point and backsight procedures are similar to those in the RECORD menu
except the options in the record menu do not need coordinates. (See 7 Occupied Point

Details.)
If you already have entered the occupied point and backsight point details from either

RECORD or SETOUT menus, you can skip these routines and go directly to the set out
POINTS, STRINGS, ALIGN or X-SECTS.

When setting out is finished, you can measure points (FS OBS or SS OBS) with the same

occupied point and back bearing.

NOTE:

If alignment dala exisls, the occupied point screen changes to include chainage and offset.

Oceup'ed point SETUP RECORD EDIT XFER e =1
Oce Pt
Oz Pt e Cha'nage =1
Ins Ht || Offset
PtCode [ 1 Ins Ht
PiCoda
| NUM | [ SPC )| P2 | [ALPH E KN
[RSCTRELEVE P1 | [RSCTHELEV R Pi |
o T s T s Y s S s, (Y o D e iy B )
Fi F2 F3 F4 F5 F& FIi Ff2 F3 F4 F5 F&
No Alignment When Alignment Exists
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If alignment exists, you can enler the occupied point and backsight point by “Chainage and
Offset”. In this case the Occ Pt field should be [eft blank.
If the occupied point is entered by Chainage and Offset, il is nol valid for recording

observations from the RECORD menu, becavse occupied point is not saved in the raw file.

NOTE: i
If the occupied point is set on a chainage, both [RSCT] and [ELEY] option are not

available.

12.2 Point Setout

TRAY

STRINGS COGO
ALIGN B BOARDS
A-SECTS  |TAPE DIM

When selecting POINTS from the SETOUT menu, the following screen will be displayed.

/ SETUP RECORD EDIT XFER [EE0e] dam) \

| Find nearas! point 7 I

9 oK _JoAnct
— o 3 ) A )
Fi F2 F3 F4 F5 F&

When selecting [OK], the following screen will be displayed.

NOTE: If there are many points, the screen will lake time to be displayed. If it is not
necessary to find a point, select [CANCL).
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{ SETUP RECORD EDIT

xFER [Kuilele]

ptNo HGE ]

01001

R Ht a1§05
Hogd?
2 K 5°c [ €os I,

= e | e |y, =, o )
Fi F2 F3 F4 F5 F6

Enter the set out point number and reflector height. (Pt No, R Ht)
Press [ENT) key to move the cursor to the next option. Press [ENT] key when the cursor is
on the bottom line of the screen to exit and save the settings. Press [ESC] key to exil the

screen without saving the sellings.

¢~ SETUP RECORD EDIT XFER [NEESIEH (am

0
=

Cul

\-

ViR
"

0

Yy =y €23 3 e
F1 F2 F3 F4 F5 F8

The OFFSET display shows the distance from the measured point to the required setout
point in the form of offsels. The away offset ( A ) is the distance along the line of sight o
the instrument and is positive away from the instrument. The right offset () is
perpendicular to the line of sight with positive 1o the right when facing the instrument. The
height difference is shown as Cut.

/ SETUP RECORD EOIT _XFER [NEEEIE] T \

Req [aLigzz] |V"?
Tum [783552 o

Away
Cul

-

[ 3127 |
"

RS I G DS/

)

Fi

F2  F3 F4 Fs F6

Standard Survey 600
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The ANGLE display screen shows the required horizontal angle (Req), the horizontal angle
from the current to the setout point {Turn), the distance from the prism to the setout point
() and the difference in elevation {Cul). When switching from [ANGLE] to [OFFS], start
in setout using [MEAS]. Use [MEAS] to measure a dislance and update the display.

Press [ENT] key when the point is reached to end the procedure and continue to the next
point. If the SAVE SET option is set (See JOB OPTN]) the coordinate will be saved in the
cut file automatically. This cut file can be shown in CUTS of the EDIT menu.

If the function key (F4) is labeled [FINE), a distance will be measured in the fine mode.

The (F4) key will toggle belween [FINE] mode and [CRS] mode. [CRS] is a coarse mode.
If the function key (F5} is labeled [TRACK], a distance will be measured in the repeat mode.
The (F5) key will toggle between [TRACK) mode and [SNGL] mode. [SNGL] is a single

measurement mode.

Press [ESC] key at any time to return to the point number screen and to select another point

for setout,
Press [ESC] key in the point number screen to return to the menu.

Points which have been defined in two different coordinate systems can be setout using Point
Setoul. The coordinale syslems are as follows:
1. A coordinate syslem which is defined by the occupied point and the backsight point
(NEZ).
2. A coordinate system, which will be called PTL (point to line) and which is defined

by a reference line.

(4) (B)

1

P
= Fast i R2 Reference

Morth
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P1
/  SETUP RECORD EOIT XFER G
dune [(&51__] [View?
dors (124 ]
cu (038 ] F o R2
N\-
_ vers, CLAGRED. ik
s i e (M e B 2w T e Y v
F1 F2 Fa F4 Fb5 Fe
PTL display

Rl

If P1 has PTL coordinate system, P1 can be setoul using Line and Offset relative to a
reference line (R1, R2). The PTL display screen shows the distance relalive lo a reference
line from the measured point to the required setout point in the form of PTL offsets.

The dLine offset is the distance along the line of reference line. The dOfs offset is

perpendicular to the reference line. The height difference is shown as Cut.

12.3 String Setout
Select STRINGS from the SETOUT menu.

ROADS
TRAV
COGO
B.BOARDS
TAPE DIM

POINTS
STRINGS
ALIGN
X-SECTS

The point code screen will be displayed. Enter the required code and siring number.

7/ SETUP RECORD EOIT XFER [ELCH &\

Pt Code
String

o] « B> B v Bseclesh,

= i B e i
Fi  F2  F3 F4  F5 F6
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Press [ENT] key to move the cursor to the next option. Press [ENT] key when the cursor is

on the bottom line of the screen to exit and save the seltings. Press [ESC]) key to exit the

screen without saving the setlings.

If the slring is found, the point number screen will be displayed containing the point number
of the first point of the siring. If you are resuming selting oul of the siring you may enter the
required point number.

Enter the target heighl and press [ENT) key.

NOTE: Coordinates including a siring code can not be input in the EDIT option.
You must input them by vsing the XFER option. See on Appendix B.

12.4 Alignment Setout
Select ALIGN from the SETOUT menu.

ACADS
TRAY
COGO
B.BOARDS
A-SECTS TAPE DI

For an alignment setout a horizontal alignment must have been uploaded or enlered
manually. Press [ENT] key to move the cursor to the next option. Press [ENT] key when the
cursor is on the bottom line of the screen to exil and save the sellings. Press [ESC] key to

exil the screen wilhoul saving the seltings.

The vertical alignment is optional, but is required to compute cut and fill.

 / SETUP RECORD EOIT XFER LS AR\

Starl Chaln (500000 ]
Increment [fooo0 ]

Offset L R E30 ]
HoifL 050 ] R [0sol ]

N MM € > B ¥ JSPc €ssiy

C ) C . 2 3 ) )
Fi F2  F3 F4 F5 F6
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Enter the start chainage, chainage increment, and if required the left and right offsets and the
height differences between offsel points and center line.

The chainage and offset screen for the point to be set out will be displayed.

/" SETUP RECORD EDIT XFER [IElocl T

Chalnage FO0.000 |
Offsel f=wl Tl 1]
Ht Diff = =

Target Ht EETaen

N5 0pe] Lors Jrors :cHGlf o | P2 I
o J€osh > LV Locl

= . ) 2 ) )
Fi F2 F3 F4 F5 F&

CL.

_, LOtisel R Offset

fd-f—m—u_____j IH: Diff(:)
]

L Offzet | A Offsst

S
+ 4+ + s00

~ -+ -+ -+ 510 Chanage
Increment

Vb 4 s

c.L

Press [LOFS) to change the point on the cross-section to the left of the current point, and
[ROFS] to change to the point to the right of the current point. Press [+CHG] to increment
the chainage by the amount set or [-CHG] to decrease the chainage by the increment set.

The chainage and offset may also be entered manually.

When the required chainage and offsel are displayed press [ENT) key. The bearing and
distance will be displayed. Press [MEAS] to take a measurement, and then proceed as in the
standard setout.

Press |[ESC] key to relurn to the previous screen.
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12.5 Cross Section Setout
To setout design cross sections select X-SECTS from the SETOUT menu.

TAFE DIM

The cross seclion setout is similar to the alignment setout, but allows design points from a
road design program to be uploaded to the GTS-600.
The points are uploaded in chainage, offset and level format, and a reference alignment must

also exist. Set up the instrument as for the alignment setout.

¢/~ SETUP RECORD EDIT XFER IHinel (am

Chainage (0000 1]
Offsel
Level (i8527 )
Target Ht =

g5 07e] Lors rorsf icrialf cra] 2 |
omless] > L v Lol o

C D 3 e T 3 C 3 C )
F1 F2 F3 F4 F5 F&

When the chainage offset and level screen are displayed, [+CHG] and [-CHG] will advance
or back up lo the next stored cross section. [LOFS] and [ROFS]) will display the offset and

level for the adjacent points on the cross seclion.
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= Chainage = 12.669

- |

—a»

" Offset Offset
=-3.500 = 3.500 ¥

Chainage = 0.000

Offset Offset
= -4.501 = 5.501

= = Cross seclion point

<Chainage> <Offsel> <Level>

0.000,  -4.501, 18527
0.000,  -3.500, 18.553
0.000, 0.000, 18.658, CLO1
0.000, 3.500, 18.553
0.000, 5501, 18.493
12.669,  -4.501, 18.029
12.669,  -3.500, 18.059
12.669, 0.000, 18.164, CLO1
12.669, 3.500, 18.059,
12.669, 5501, 17.999

Sample Data

NOTE: Cross Section data can not be entered nor ediled by manual input.
To create the data, you must select X-SECT options in XFER. (See Appendix
B) The specified chainage data is displayed with [LOFS] and [ROFS]. The
data is displayed in the order entered by communication.
Enter the data in the order of its offset values (from left to right), if chainages

are the same.
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12.6 Slope Setout

Slope seiting out may be performed as part of the Alignment setout and Cross Seclion setout
option.

A slope intercept with the ground will be computed based on the ground surface

approximaled from two measured shots.

Compuled
Intersection

Measured
Points

Cut Helght
D

Offset

2

Compuled

e HI

Fill HE:Q?I L w ﬂh.. Intersection
— : “*:_Jl; £

Offset i // S

Measured
Points

When the main setout screen is displayed press (F1) for slope setout.

/ SETUP RECORD EOIT XFER

Lefi {i:n) Right (i:n)
cut  [L000 ] ] 1
Fill ( ] | ]
n

U Kl A EE G o

CO o 3 e D 2
Fl. F2 F3 F4  Fs F6
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The left and right slopes may be entered for both cut and fill. Enter the required slopes using
positive numbers for both cut and fill. The software selects the appropriate slope from the

table depending on whether the situation is on the left or right and in cul or fill.

Cut or fill is determined by the estimated level at the offset of the hinge point. If the level is

above the level of the hinge then the cut slope is used, otherwise the fill slope is used.

Press [ENT] key to accept this data.

/" SETUP RECORD EOIT XFER [ENecH (A \

Selecl Left or Right

.\ A R R, P

Fil | ] [ ]
9 Y
C ) C o D O e
Fi F2 F3 F4 Fs F&

Then select [LEFT] or [RIGHT].

/ SETUP RECORD EOIT XFER [iecl(am

A C—
= [
ct [ 1

3
oy ey e O
F1 F2 F3 F4 Fs F6

Select [OFFS) and change to offset display. Angle display is not updating when slope
selting oul. Sight a point near where it is estimated the slope will intercept and press
[MEAS] to take the first trial shot. The appropriate slope is selected from the data entered in
the preceding step. The first intercept is computed assuming a horizonlal surface at the level

of the measured point.
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The offset from the measured point to the compuled point is displayed.

/~ SETUP RECORD EDIT XFER [l Cam

A [ossz ] |View3
2> [0873 ] o
ot i RO | a

_ [oFes ) crs JrrackIMEAS I,

oy o o o C3O Co
Fi F2 F3 F4 F5 F6

Computed

15l trial "
Pos'tion y\
\ Hinge point
of design

Take a second shot al the compuled point. A new poinl is computed based on the
intersection of a line joining the iwo measured points and the slope. The offset to the newly

computed point is displayed.

fsttrial
Position ;

Second measured

e,/’"l poinl

R
;\NEH:&?MQ?

Further observations will refine the surface approximation and the computed offsets will

become close (o zero.

NOTE

1. A ground surface cannot be compuled if the same point is measured lwice

2 Aninlerseclion cannol be compulted if the ground surface passes through the hinge point.
3. The cut is not displayed because the cut at the computed point is zero.

4, The ANGLE display cannot be used.
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13 Traverse Adjustment

To adjust a traverse select TRAV from the program (PROG) menu.

The Bowditch (compass rule) adjustment method is used to adjust a recorded raverse. The
traverse is defined by entering start and end points and the intermediate points are
determined from foresight observations.

The XYZ file should be ON for the TRAV calculation. (See JOB OPTN.)

PROG
ROADS
TRAY
COGO

8.BOARDS
TAPE DIt

The coordinates for the start and end points must be known. If the traverse is a loop

iraverse then the start point will also be the end point.
If the coordinates of the initial BKS PT are known, the software calculates the bearing from

the point dala.
The foresight option must be vsed to record observations to the traverse points and the
observed end point must have a different point number to the known point. The known

point can be stored in either the fixed point library or the job file.

To adjust angles the end point must be occupied and a known point observed to measure
the closing angle. The point number used for this observation must be different from the

known point also,

AN StzdPL i

B BhsPE ;110

I
5 ErdPt  :116
F Ciese Pt 1117
116(316) SidaShots: 11
= 12
13
Knoan Pt: 110
111
(Fxed) 916
917

Traverse Sample Data
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After entering the start and end points the program searches the data file 1o determine the

traverse path.

The traverse path is determined by the order of stations occupied. At each traverse poinl

the program searches for a foresight observation to the next occupied slalion. If one is

found this becomes the next traverse point. If none is found the traverse ends,

If more than one foresight point is observed from a slation, Lhe next traverse point is the

one occupied first,

(a) ' 2

For example if the four points 1, to 4
are occupied in the order of the point
numbers shown in the diagram, then
for Diagram (a). the path will be
1,24

If the poinls are cccupied as shown in
Diagram (b), the traverse will end at
point 2, even though there is a link
from 310 4.

If redundant observations are made as
in Diagram {c}, the path becomes
1,234.

(©) S
1
3
Traverse Route
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/ SETUP RECORD €0IT XFER [ilercd T
Starl Pi il

vl € B> 0 v Bseclesh

o =) & ¥ HEL P B
Fi F2 F3 F4 F5 F&

When the traverse adjustment is selected the start point screen will be displayed.

Enter the fraverse slart point.

¢ SETUP RECORD EDIT XFER P0G [Z—_BN

End Pt

(g |
Fixed Pt

vl € f > § v Jsec ] €esi

o o W 2 e
Fi F2 F3 F4 F5 F&

If the start point is valid the end point screen will be displayed. Press [ENT] key to move
the cursor to the next option. Enter the observed point number for the end point of the
traverse {End Pl}, and a point number with known coordinates for the end point (Fixed
Pt). These point numbers must not be the same. Press [ENT] key when the cursor is on the

bottom line of the screen to exit and save the sellings.

SETUP RECORD EDIT XFER [Giloe] 128

Close Pt
Fixed P [ ]

L K KA E S

=) G e T iy B
Fi F2 F3 F4  F5 F6

If the end point has been occupied then the closing point screen is displayed. For angles to
be adjusted you must enter a point number that has been observed from the end point, and
for which there is a known coordinate. Enler the observed point number (Close Pt) and
the known point number (Fixed Pt). These point numbers must not be the same.

Press [ESC] key if you do not want to adjust the angles.
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/ SETUP RECORD EOIT XFER [EEele) )\

Misclose

Direction 135.5725

Error 1.9665 -
N canc. [

cC oy ) OO > 3
F1 F2 F3 F4 F5 F&

The calculated misclose will be displayed.
Select [OK], if the error is acceptable.

/ SETUP RECORD EOIT XFER [Gle] Cam

Comp Close Brg 57.4728
Meas Close Brg 157.4722

Angle Misclose 0.0007
. [ OK | P,
C O OO ) 3
F1 Fe F3 F4 F5 F&

If close point is entered, the above screen is displayed.

Press [OK], if you accept the angle misclose.

You may then adjust the coordinates of the traverse points.
Press [ENT] key or [OK] when prompted; "Adjust Angles?" to adjust the angles or press
[ESC] key to continue.

Press [ENT] key or [OK] when prompted "Adjust Coord?" to perform the adjustment, or

press [ESC] key to return to the menu without further changes.

Press [ENT] key or [OK] when prompted "Adjust Levels?" to adjust the levels or press
[ESC] key to return to the menu without making further changes.

Press [ENT] key or [OK] when prompted "Adj Side Shots?" to adjust Side Shols or press
[ESC] key to return to the menu without making further changes.
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14 Roads

The Road menu contains the alignment design functions.

14.1 Define Alignment
To define an alignment select DEF AL from the ROADS menu.

If you want to know how to calculate an alignment, please see Appendix D.

TRAV
COoGO0

B.BOARDS
TAPE DIM

The alignment consisls of a set of elements, made up from a slart pl, pt, straight, arc or

spiral. The define option will prompt for the slart details and then continue to the main input

rouline.

/7 setup RecorD EOIT xFEr LS &=
Chainage e )

East EM_Q:'
Marth 1050.000

vl € § > B v Bsccll€ss)

— e D = =3
F1 F2 F3 Fé F5 F6

The start element consists of the starting chainage and the easting and northing of the starl

point. Enter these details in the screen.
Press [ENT] key to move the cursor to the next option. Press [ENT] key when the cursor is

on the bottom line of the screen to exit and save the setlings. Press [ESC) key to exil the

screen without saving the seltings.
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¢~ setup necorp eoiT xFER LI

Chainage 1000.000
Bearing

N sir | Arc s e P

O == e R o B B o= 1 =
F1 F2 F3 Fa F5 F&

The main input screen will be displayed. It consists of the curcent chainage and bearing,
with function keys to create new elements. Select from [STR] (straight), [ARC] (arc),
[TRNS] (spiral transition) and [PT] (point). Select one of the function keys, and enter the
details to create each element in the alignmenl. Press [ENT] key and the program compules
the new chainage and bearing and returns to the main alignment screen. Conlinue entering
elements to define the alignment,

Press [ESC) key to exit to the menu. To make changes to a previous element you must go (0
the edit alignmenl oplion.

New elements can only be added to the end of the file.

STR (Straight)

SETUP RECORD EOIT xFeR NUnecl Cam
Bearing
Distance =

Nonf e B> B v Rspc €ss)

D o i S
F1 F2 F3 F4 F5 F&

A straight consists of a bearing and distance.

The exil bearing of the previous element is shown as the default bearing.

Enter a new bearing if you wanl o change it.

Enter the distance of the siraight line.

Press [ENT] key to move the cursor to the next option. Press [ENT] key when the cursor is
on the boltom line of the screen 1o exit and save the settings. Press [ESC] key to exit the

screen wilhoul saving the setlings.
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ARC

/ SETUP RECORD EOIT XFER o]
Radius
Arc Length

Asc Length
vl € B> F v Bseoll €os B =
o O O O O ARC

Fi F2 F3 F4 F5 8

An arc consisls of the radius and arc length. A positive radius is to the right, and a negative
radius is to the left. Press [ENT] key to move the cursor to the next oplion. Press [ENT] key
when the cursor is on the boltom line of the screen to exit and save the seltings. Press [ESC]

key to exit the screen without saving the seltings.

TRNS (Transition)

Arc
: ~
¢~ setup REcORD €0IT xFER IWEEEH \ =
Radius (20 | Radius -

Spiral Lenglh

\_ Radius
: Straight Arch—

gl € § > v fsecl €os I

= o T TS =3 G2
F1 F2 F3 F4 F5 F&

Transilion

A transition consists of the spiral length and minimum radius. A posilive radius is to the
right and a negative radius is to the left. YWhether a Iransition is an entry or exit spiral
depends on the previous element. If the spiral follows a straight then it begins langential to
the straight and ends with the minimum radius. If the spiral follows an arc it begins with the
minimum radius. If a spiral follows a spiral then the direction is the reverse of the previous
spiral. Press [ENT) key to move the cursor (o the next option. Press [ENT] key when the
cursor is on the bottom line of the screen to exit and save the sellings. Press [ESC] key 1o

exit the sereen without saving the setlings.
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PT (Point) PT
z,\‘..
/~ seETUP RECORD EDIT XFER IGGICE] \ Pl Clothoid parameler = A2
East ’ . 7
North
Radius \ Ratius
M Clothoid parameler = Al
===
NG HUM | - <> J Previous PT Next PT
o Y e A s e G R Point
F1 Fe F3 F4 F5 F&

A point element consists of coordinates, radius and clothoid parameter A1,A2,

The bearing and dislance from the previous element are calculated.

If radius is entered, an arc is inserted with the specified radius.

If clothoid parameter A1 or A2 is entered, a clothoid is inserted belween straight and arc
wilh the specified length. Press [ENT] key to move the cursor to the next option. Press
[ENT] key when the cursor is on the bottom line of the screen to exit and save the settings.

Press [ESC] key to exit the screen without saving the seltings.

NOTE: When you want lo enter Al, A2 from clothoid length L1, L2, the following

equations are used;

A1 =+ L1 - Radius
A2 =V L2 - Radius

Any changes to the alignment must be done using the edit alignment oplion.
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14.2 Edit Alignment
To edit the alignment select ED AL from the ROADS menu.

TRAV
CoGo

B.BOARDS
TAPE DIM

The alignment file may be edited by over-typing exisling data similar to editing the raw data
file.

/" SETUP RECORD €DIT xFER IEGWEl (2

Chalnage 1000.000 |
East 1100.000
North

STAT | EnD [ FIND  PREVINEXT P2 |
T el > LY Lol
D | [e==n]

o J—aP TN
Fi F2 F3 F4 F5 F6

Use [NEXT] and [PREV] to move between elements.

Use [STRT) and [END] to go to the start or end of the file.

Use [FIND] to locate an element by chainage. Enter the required chainage. The program
will search for the element that covers the nominated chainage.

Any of the displayed data may be changed. Press [ENT] key to move the cursor to the next
option. Press [ENT] key when the cursor is on the botlom line of the screen to exit and save
the settings. Press [ESC] key lo exit the screen without saving the setlings.

New elements must be added using the DEF AL option.
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14.3 Define Vertical Curve
Select DEF VG to define a verlical curve.

SET OUT
ROADS

TRAV
COGO
B.BOARDS
TAPE DIM

A vertical curve consists of series of IP's (intersection points). The IP element consists of a
chainage, level, and curve length. The start and end IP's must have a zero curve length.

An elevation is calculated by symmetric curve length.

oo i

150 | 150 150 150 |
Chainage 1000 1300 1800 2300
Elevation 50 70 70 0
Curve Lenglh 0 300 300 0

Vertical Curve

/7 SETUP RECORD EDIT XFER )
Chainage
Elgvalion 1
Cuvelength [0 )

o] € § > § v Jsecl €ss iy

D o D ) )
F1 F2 F3 F4 Fs F6

IP's may be entered in any order. To insert an IP into an existing file select DEF VC then
add the new IP. It will be inserted into the correct posilion in the file.

Press [ENT] key to move the cursor to the next option. Press [ENT] key when the cursor is
on the bottom line of the screen to exit and save the sellings. Press [ESC] key to exit the

screen wilhout saving the settings.
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14.4 Edit Vertical Curve

To edit a verlical curve file select ED VG from the roads menu.

1P's in an exisling verlical curve may be edited by over-typing the displayed data, similar lo

editing the raw data file.

/7~ SETUP RECORD EDIT XFER o]

Chainage 1000.000 |
Elevalion
Curve Length (0

STRT || END | FIND

BUM
C)mD _C )
F1 F2 F3

Use [STRT] and [END] to go to the start or end of the file.

Use [FIND] to locate an IP by chainage. Enter the chainage required.

Press ([ENT) key to move the cursor to the next option. Press [ENT] key when the cursor is
on the bottom line of the screen to exit and save the setlings. Press [ESC] key to exit the
screen without saving the seltings.

The program will search the file for the element and its posilion at the IP with that chainage
if it exists or the 1P after if none exists. New IP's must be added with the DEF VC option.
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15 Cogo

The COGO menu contains a number of coordinate geometry funclions.

15.1 Intersection
Select INTSEGT from the COGO menu.

TN =i SET OUT
AOADS

TRAV

COGO
KL B.BOARDS
TAFE DIM

The coordinate for a point can be computed by the intersection of two known bearings, a
bearing and distance or two distances.
When the oplion is selected the interseclion screen will be displayed.

sETuP RECORD EOIT xFERr [eel ¢4

From P1No
Eearing 15.3240 |

Dislance 1

(] € | > B v fsrcl €ss

— /| 0 & B3
F1 F2 F3 F4 F5 F§

Enter the point number in the From Pt No field and enter a bearing or distance in the
appropriate field. Press [ENT] key to move the cursor to the next option. Press [ENT] key
when the cursor is on the bottom line of the screen to exit and save the sellings.

Enter the same details for the second bearing.

Press [ESC] key lo exit the screen without saving the setfings.

If there is nio intersection point the message “No Intersection” will be displayed.

If an intersection can be computed, the points coordinate screen will be displayed.
Change Pt No or add Elev and Pt code as you like.

Press [ENT] key lo save the point in the coordinale file. Press [ESC] key o omit saving.

If there are two intersection points, the software shows the message “Two Points” and

displays these coordinates sequentially.
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NOTE:

1. If bolh bearing and dislance are entered, the bearing is used to calculate the

inlersection.
2. If inlersection is not in the specified bearing, the software creates the intersection point

backward. :
3. The intersection point cannotl be saved, if the coordinates are nol in the range of

- 9999999.999 10 9999999.999,

15.2 Inverse

To compute an inverse select INVERSE from the COGO menu.

SET OUT

ROADS
THAV
COGO
B.BOARDS
TAPE DIM

The inverse option computes bearing and distance between two points.

When the oplion is selected the inverse screen will be displayed.

¢/~ SETUP RECORD EDIT XFER [l

From PT
To Pl E=u

NghuMj € § > | & JSPC €8s

F1 F2 F3 F4 F5 F6

Enter the two points numbers in the From Pt and To Pt fields of the screen.

Press [ENT] key to move the cursor to the next option. Press [ENT] key when the cursor is
on the bottom line of the screen to exit and save the settings. Press [ESC] key to exil the
screen without saving the seltings.

If the coordinates for both points are known then the screen will show the computed
bearing and distance. If the coordinates for either point are not known they must be entered

manually before the bearing and distance can be computed.
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/ SETUP RECORD EOIT xFER IhWel

FiNo [PT1 |

North | |

East L |

Elev | |

Pt Code [ j
€

(:}{_JL}LJ{:II(:)

Fi F2  F3 F4

Press [ENT] key to move the cursor to the next oplion. Press [ENT] key when the cursor is

on the bottom line of the screen 1o exit and save the setlings. Press [ESC] key to exit the

screen without saving the settings.

If the initial point is occupied, “H Angle” is shown instead of “Bearing”.

15.3 Area

Select AREA from the COGO menu.

SET OUT
ROADS

INTSECT

RADIATE
hLM B.BOARDS
TAPE DIM

- The following question is shown: “ Galculate area using specified points 7 .

Press [YES] in case you want (o specify which points should be used for the area

calculation. Continue with 15.3.1. Press [NO] in case you want to compute the area of a

figure enclosed by points with a common coding. Continue with 15.3.2.
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15.3.1 Area using specified points

An area can be calculated by marking at least 3 points. The following screen is shown:

ffl Area calcutation E\
Pt No
Naorth
East | 1005.752
Elev 95.029
Pt Code l:l Marked

NgFro~] Fro ferev R e vkl o B9

By pressing [MARK], a point can be marked. The text “ Marked * will appear below right
on the screen. Pressing [MARK] again results in unmarking this point (the text Marked “
will disappear). [FND M) means find next marked point; a point which has a higher point
number and which has been marked will be shown. All the other features are also used in
EDIT, POINTS, which has been discussed in paragraph 10.2.

Press [CLA M) to clear all Marks.

After at least 3 poinis have been marked and an arca calculation is required, [ENT] key can

be pressed to display this area.

/7 SETUP RECORD €0IT xFerR Kliee] A

Pi Code [ ]
String == |
Paints 5 ]
Area [5309.042 m.sq |
k\_ OK

s (R o S e (s O oo i
F1 F2 F3 F4 F5 Fé

The number of points marked and the enclosed area are displayed. Usually “m.sq”(m?) or
"ft,sq”{ﬁe} is used as a unit for the area. If the area is larger than 10000 m.sq then the unit
is changed to Ha (hectare). The unit is changed to Ac (acre) if the enclosed area is 43560

ft.sq or more.
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NOTE:

1. Areais not calculated correctly if enclosed lines cross each other.

2. If less than three poinis are found which have been marked the software will show the
message “3 Pts required!”.

1. Point numbers and their coordinates and code are shown on the screen, but they cannot
be edited.

4. The function [FND M] will show a point which has a higher point number and which
has been marked. So in order lo see all marked points, one first has to choose [STRT]
and then several times (FND M] until the text “ Pt Not Found “ is shown.

15.3.2 Area using code

The area of a figure enclosed by points with a common coding can be computed. When
recording the points observe them in the correct sequence and give each point the same

point code (and string number combination).
No other points should have this combination, but other points can be observed in belween.

When the option has been selected the string code screen will be displayed.

SETUP RECORD EDIT XFER ey

P1 Code
Siring

vl €« B > B v fsPCl €ss

== e e = =
F1 F2 F3 F4 F5 F6

Enter the required point code (and string number). Press [ENT] key to move the cursor to
the next option. Press [ENT] key when the cursor is on the bottom line of the screen to exil
and save the settings. Press [ESC] key to exit the screen without saving the setlings.

The compuled area will then be displayed.
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/ SETUP RECORD EOIT xFeR [aeel da\

Pt Code [FCE |
String [O1 ]
Poinls [5 ]
Area [5308.042 m.sq |
X V'
D I | ) o D) T3
Ff | ¥2  F3  E& o F5.  F@

The number of points and enclosed area are displayed.
Usually “m.sq”(ma) or "ft.sq"(ﬂE] is used as a unit for the area.
If the area is 10000 m.sq or more then unit is changed to Ha (hectare).

The unit is changed to Ac (acre) if the enclosed area is 43560 fi.sq or more.

NOTE:

1. Area is not calculated correctly if enclosed lines cross each other,
2, If less than three points are found in the raw file with the specified Pt Code and
String, the software shows the message “3 Pts required!”.

15.4 Radiation
Select RADIATE from the COGO menu.

INTSECT
INVERSE

8 BOARDS
TAPE DIM

The coordinate for a point can be computed by entering the Bearing and Distance.

example;
B

Bearing

Distance=10m

A (10,10,10)
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In case of the above, enter as follows;

/ SETUP RECORD EOIT xFeR LGOI Cam

FromPtNo [A________]
Bearing 45 1
istanca [:LEI:'

o] € § > 0 & Bseol €as iy

ey ) = e
Fi F2 F3 F4 Fs Fé&

The result of the calculation;

/ SETUP RECORD EODIT XFER DLTe] (2

Pl No
North 17.071

East 17.071

Elev 0.000

Pt Code

gom] € § > B v Qsecl €ss iy

CRm Co O g2
Fi F2 F3 F4 F5 F6

Elevation can not be computed. Enter the elevation manually. The result of the calculation

is recorded 1o the coordinates file (POINTS).

15.5 Missing Line Measurement
This function can be used to calculate the length of a line by measuring the start and end

point of this line.
Select MLM from the COGO menu.

SET OUT
ROADS

TRAV
COGO
B.BOARDS
TAFPE OIM

Next the number of the start point of the line should be entered.
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f Missing Line
mMmpont1 )

vl € § > B v fsecl €ssiy

o ) B e p R R |
Fi F2 F3 Fa F5 F&

Enter this number and press [ENT] key. IFf this point number does not yet exist, the 55
OBS screen will be shown and a measurement must be performed. Next the number of the

end point of the line should be entered.

e Missing Line ]\
Mmpointe M 1

g hvl € § > 0 v JsPCf €ss

o D =3 £ A ¥on=E)
F1i F2 F3 4 F5 F&

Enter this number and press [ENT] key. Again, if this point number does not yelt exist, the
SS OBS screen will be shown and a measuorement must be performed. In the next screen
ihe results will be displayed. At the left side the two point numbers of the missing line are
displayed. At the right sight the horizontal distance (dHd), the vertical distance (dVd) and

the slope distance (dSd) are shown.

g Missing Line )
dHd = 0.044
i3
f.f”; F 4 dvd = -1.099
P dSd = 1.100

F1 F2 F3 F4 F5 F6

Press [OK] to retum to the menu.
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NOTE:
1. dVdis defined as the height of the second poinl minus the height of the first point.

Due to this reason dVd can be negative. dSd is defined as the length of the missing

line, dHd is defined as the length of the projected missing line in the horizontal plane.

dSd and dHd are always posilive.

2. The calculated data is stored in the raw data file.
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16 Batterboards

When setling out points, particularly for building plots, it is usually necessary to mark a point
with an offsel so that the point can be re-established after work has been carried out in the work
area. In this case ballerboards can be used: the intersection point (of a batterboard and the line
(hat connects two points that have to be set out} can be marked. Later, the intersection points

are used by pulling a string line between these points. In this way, the required points can be

reconsiructed.

Select B, BOARDS from the PROG menu.

In ¢ase the occupied point has not been defined, the program will automatically show the
Occupied Point Input scieen, which is described in paragraph 7.1. If the backsight point has
not been defined, the program will automatically show the Backsight Point Input screen, which

is described in paragraph 7.2,

The first setout point is now required. Enter the number of this setoul point and press [ENT)

key.

i Balter Boards 7R
Setoul point 1 l:l

groow] € § > 0 & JsPch €8s Iy

T = e O
Fi F2 F3 F4 F5 F&

If this point is not known, the program will ask for its coordinates.
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Next the second selout point is required. Enter the number of the second setout point and press

[ENT] key.

Fai atter Boards o

setoutpoime M 1

o] « B> B o Rsecless

o ) ) e
F1 F2 F3 F4 F5 F6

If this point is not known, the program will ask for the coordinates of the second setout point.

Now one side of the baiterboard should be measured (it doesn’t malter whether this is the right
or the left side of the balterboard). Position the reflector above this side of the balterboard,

enter a number for this point (BB point 1) and press [ENT] key.

i Baller Boards o
BB point 1 |

o] « B> 0 v Bseclessy

o, o oy G S )
Fi F2 F3 F4 F5  F8

If this point is not knewn, the text ‘Pt Not Found® is displayed. Press [CANCL] to re-enter the
first batterboard point number or [OK].

f Batler Boards _‘\

Pt Mot Found

3 | OK | P,
O O O O o
F1 F2 F3 Fd4 F5 FB
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By pressing [OK] the side shot observation screen is shown, which is explained in paragraph
83. Press [ENT] key to measure the first batterboard point. Next the following screen is

shown.

;" Batter Boards (N
BB poinl 2 | e

i) € | > Bsecles) SO

e 2 2 C i3 3
F1 F2 F3 F4 F5 F6

There are two ways to proceed:

1. A method using two sides of the balterboard. The user is advised to use this method in
case high accuracy is required, control of the measurements is required or one ballerboard
is used to mark more than one inlersection point. Continue in paragraph 16.1.

2. A method using one side of the batlerboard. The user is advised to use this method in

case a quick method is required. Continue in paragraph 16.2.

16.1 Batterboards using two sides
The other side of the batterboard should now be measured. Position the reflector above
this side of the balterboard, enter a number for this point (BB point 2) and press [ENT]

key.

If this point is nol known, the text ‘Pt Not Found’ is displayed. Press [CANCL) to re-
enter the second batterboard point number or [OK].

2 Balter Boards -

P1 Mol Found

\__ ),

= . ) 0 =2 =)
Fi F2 F3 F4 F5 F6
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By pressing [OK] the side shot observalion screen is shown. Press (ENT] key to measure

the second batterboard point.

The coordinates of the intersection point (of the batterboard and the line connecting the two
seloul points) are now calculated. If DISPLAY XYZ is ON, these coordinales are shown
and [OK] should be pressed. Next the distance from this intersection point to the first
batterboard point and the distance from the intersection point to the second batterboard

point are shown.

4 Batter Boards

Distto BB point1 3.08
Distlo BB poinl 2 692

\ “ox_fomo: [

) D oy oy Ty D)

F1 F2 F3 F4 F5 F&
[A} i (B) =
I |
I I
= AR VRSN, - ; N My
BBl t‘; : . || BB2
' J_J — < - H—_'_‘.E:I;-
HeT S ! D2
-sz [E['. - i
o [ e

=
-]
=

i

—
e T o

(A) Two setont points (S1 and 52) are selected and one side of the batterboard is

measured (BB1).
(B) The other side of the batterboard is measured (BB2). The intersection point of the

batterboard and the line connecting S1 and 82 is calculated. Nexi, the distance (DI )
from BBI to intersection point and the distance (D2) from BB2 to intersection point

are caleulated.
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Now there are two possibilities:
1. Use a measuring tape lo mark the inlersection point on the batterboard. Press [CANCL]
lo leave the batterboard program.

2. Setout the intersection point. Press [OK].

If [OK] is pressed, the intersection point can be setoul.

4 7

Req [4L1427] [view 2
Tum
Away (3127 ] 4

0

. voLe] FIVE J snoL [MEAS I

e 9 —J = =3
Fi F2  F3 F4a  F5 F6

The setout of this intersection point is identical to Point Setout, which is discussed in

paragraph 12.2, excepl for two differences:

1. Automatically the intersection point is chosen for selting out,

2. CUT is not shown at the screen.

NOTE:

1. If the intersection point is not on the balterboard, the message ‘point not on Batter
Board!” is shown on the screen.

2. In case a balterboard is used twice and its position hasn’t changed, it is not necessary 10
re-measure the sides of the batterboard. Use the same number for the sides of the
batterboard.

3. The error message ‘Invalid value’ is shown if the batterboard and the line connecling
the two setout points are parallel.

4. The coordinates of the calculated intersection point are recorded in the coordinate file.
The number of this intersection point is, compared to the highest existing number,

incremented by one.
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16.2 Batterboards using one side
Press [S.0.] in case you wanl to measure only one side of the batterboard.

4 Ballar Boards @
BB poinl 2 P

g nuM] € § > Qsecl €ssf SO Iy

D o 0y £ 3 5
Fi F2  F3 F4  Fs F6

The following screen will be shown:

il Balter Boards S
D1

_ [MEAS|
o Tl o Sl . M e, R e M e
Fi F2  F3 F4 F5 F6

D1 indicates the distance from the pole to the inlersection point. This is still an
approximate distance. Move Ihe pole along the batterboard and press [MEAS]. D1 now
indicates a precise distance. The intersection point is found when D1 equals zero.

If the function key (F4) is labeled [FINE], a dislance will be measured in the fine mode.
The (F4) key will toggle between [FINE) mode and [CRS] mode. [CRS] is a coarse
mode.

If the function key (F5) is labeled [TRACK], a distance will be measured in the repeat
mode.

The (F5) key will toggle between [TRACK] mode and [SNGL] mode. [SNGL] is single

measurement mode.
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(A)

(=F

{ S

L

(B)

1 o e 1 i O—-
—l.l-'_ 4[.'7' ’_[_I| . '_'.I"I'. ___:F'—
s =

—

] e |
il :- 5

(A) Two setout points (S1 and S2) are selected and one side of the batterboard is

measured (BB1). An approximate distance D1 is shown.

(B) The position of the pole is changed according to the value of DI and a measuremnent

is performed. The distance DI is now precise. This process has to be repeated until

D equals zero in order to find the intersection point.

NOTE:

1.

After the first side of the Balterboard has been measured and [S.0.] has been selected, it
is assumed that the orientalion of the balterboard is perpendicular to the line connecting
the two setout poinis. The distance D1 is calculated using this assumption. Next a
second point on (he batterboard is measured. From now on the distance D1 will be
calculated using the correct orientation of the batterboard. D1 will now be more
precise,

The error message ‘Invalid value’ is shown if the batterboard and the line connecling
the two setout poinlts are parallel.

The coordinates of the calculated intersection point are recorded in the coordinate file.
The number of this intersection point is, compared to the highest existing number,

incremented by one.
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Tape dimenslons

17 Tape dimensions

Tape dimensions is a program which integrates surveying using a total station and a measuring
tape. This program is especially useful when a quick survey of an object is required. It is

assumed that all angles of this object are rectangular.

'?l Refer-ence]mc !
% | | i
R

ol —

e r—
= =

T

Evample of measuring an object using TAPE DIM. Two corners of the object are meastred
using the total station and a reference line is defined. Next the other sides of the obfect are

measured using a measuring tape. When the last side is measured, the closing error can be

shown.

Select TAPE DIM from the PROG menu.

First a reference line should be defined. Enter the number of the first reference point and press

[ENT] key.

4
Ref point 1

ghm] € § > 0§ v JSPCR€ss
e

s s . s T R WG
Fi F2 F3 Fa Fs F6

Standard Survey 600 17-1



Tape dimenslons

If this point is not known, the SS OBS screen will be shown and the point must be measured.
Next, the number of the second reference point should be entered and [ENT] key should be

pressed.
798 o
Ref poinl 2 [ ]

g vl € B > 0 v [ sPCl €8s I

Fi F2 F3 F4 F& F&

If this point is not known, the SS OBS screen will be shown and the point must be measured.
The reference line has now been defined.
Now a line which starts at reference point 2 and which is perpendicular to the reference line

can be measured using a measurement tape. If this line is at the left hand side of the reference
line, press [LEFT]. If this distance is at the right hand site of the reference ling, press [RIGHT).

Lastpl

i —

o o o o o
F1 F2 F3 F4 F5 F&

A screen will be shown, in which the dislance can be entered (in metres). Also the number of

the point that will be created and ils code can be defined.

I

Distance lefl
o027
Pi No
pa——— 1
Pt Code

V=
o] > Beos] v B e D,

D 2 w23 T
Fi F2 Fa F4 F5 F6
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If [ENT] key is pressed, the new line plus the reference line are graphically displayed.
Again [LEFT) or [RIGHT) can be pressed to create another point.

There are two ways to ratu-rn 1o the main menu:

1. Press [ESC] key in case you have measured an open polygon.
All points defined are automatically stored.

2. Press [END] in case you have measured a closed polygon. The closing error (the distance
between the last point and the first reference point) will be displayed. Press [OK] to store
all points defined and to return to the main menu. Press [CANGL] in case the closing
error is too large. The question ‘Delete calculated points ?” will be shown. Press [YES] if

you want to return to the main menu withoul storing the coordinaltes.

NOTE:

1. The reference line and the lines defined by offsets are graphically shown only in case
al least one offset has been entered.

2. To use the ‘Tape dimension’ program, Prompt Bks and XYZ File in JOB OPTN
should be turned ON,

3. The coordinales of the points obtained using the ‘“Tape dimension’ program are being

computed. Raw data are not being recomputed.
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Appendix A Interface

A.1 Serial Interface Cable

These cables are used to connect the total stalion with an IBM PC compatible computer.

F-4 cable { GTS —D-sub 9pins )

(GTS) (PC)
GND (1) (5) GND
NC. (@
™D (3) —>(2) TD
RD  (4) (3) RD
(RTS) (5) (8) RTS

N.C. (6) L (6) DTR

F-3 cable ( GTS — D-sub 25pins )

(GTS) (PC)
GND (1) ——(1) FG
NC (2 L (7) SG

™ (3) ——=(3) RD
RD (4 «———(2) TD

(RTS) (5) (5) RIS
N.C. (6) E[ﬁ) DTR
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A.2 Cable Connections
The GTS-600 is fitted with a circular R§232 pin connector on the side of the instrument,

Fit the instrument cables 1o the ports for communication with a computer.

Serial Port

Fig 1 Connectors

A.3 Com Port Status
The following RS-232-C Interface options can be set in the GTS-600 application program.

Baud Rate
Parity

Data Bits
Stop Bits

300/1200/2400/4800/9600/19200 baud

: NONE / ODD f EVEHN

7/ 8
o/ 1/ 2

A2
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A.4 Data Structure

GTS-7 format
|ci|cz|c3]|...|Cn|CR|LF]|

C1~Cn : Please refer Appendix B: Data Formal.
The characters CR(ODH) and LF(OAH) add to the end of the data.

GTS-6, 210310 and FC-5 format
|sTX|pata(1) |Data{2}]...|Pata(128)|Block Ho.|B.C.C|ETX|CR|LF|

STX (02H) : Indicates the start of a data block.

Data(1)~Data(128) : When the length of the data in the last block is less than 128
characters, some SPACE (20H) characlers are added as padding so
that the data length becomes 128 bytes.

Block No. ‘0’(30H) to ‘9’(39H) is assigned to cach block conseculively. The
first block is assigned as ‘0"
B.C.C.(3-digits) Block check characters which is applied to DATA and block umber.

Refer to “How to make BCC” in the following chapters.

The characters ETX(03H), CR(ODH) and LF(0AH) add to Lhe end of the data.
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A.5 Communication Protocol

Download Data

GTS ' Computer
{DATA) — Select "SEND, RAW" or "SEND, XYZ" in the GTS
application menu lo slart sending dala.
(DATA) — If "X-ON, X-OFF" is selected for protocol, GTS stops
< (X-OFF) sending after receiving "X-OFF" characters, and stant

sending rest of the data after receiving "X-ON" from

(X-ON) the PC.

(RATAS — When all the data has been sent, GTS sends EOT
(04H) to terminate sending.
{DATA) —
{EOT) ——
Upload Data
{ GTS-7 and GTS-6 Format)
GTS Computer
«—— (DATA) Select "RECEILVE, POINTS" or "RECEIVE, PT LIB"
_ in the GTS application menu, and GTS is waiting for
<—— (DATA) the data from the PC.
(X-OFF) — If "X-ON, X-OFF" is selected for protocol, the PC

stops sending after receiving "X-OFF" characters, and
(X-ON) ——

< (DATA)

start sending rest of the dala after receiving "X-ON"
from GTS.

H
When all the data has been sent, The PC sends EOT

< (DATA)

«—— (EOT) (04H) to terminate sending.

MOTE : The characler X-ON, X-OFF and EOT arc

sent without CR or LF characters.
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Upload Data
( FC-5 Format )
GTS Computer
<« (Info Blockl) Select "RECEIVE, POINTS" or "RECELVE, PT
{ACK/NAK) —— LIB" in the GTS application menu, and GTS is
«—— (Info Block2) waiting for the data from the PC.
(ACK/NAK)} — The computer should stop sending until ACK is
<— (Data Blockl) senl from the GTS. If NAK is sent, the computer

should resend the same block again.
«—— (The last Block)

(ACK/NAK) —
«<—— (End Block)

When all the data have been sent, GTS sends end

block to terminale sending.

{Info. Block 1)
|sTx|'F|'0"|"0*|“F*|"0"| 0" |"0" |ETX|CR|LF|

STX (02H) ETX  (03H)
CR (ODH) LE (0AH)

{Info. Block 2)
| STX|PLACE(10) | ELEVATION(5) | SCALE(8) | ACCURACY (4)
| LIMIT{5)|COUNT(4)}|'s"||B.C.C.(3)|ETX|CR|LF|
EX. “TOPCON +00001.000000100000-000017S068"
B.C.C: Refer to “How to make a BCC” in the following chapter.

Fach information will be set to data collector, if uploading to a FC-5.

But these are ignored and never affect the current job status of the GTS.

(Data Block n) :
Total 128 bytes. Refer to Appendix B Data Format.

(End Block)
| sT%|EOT | ETX|CR|LF |

EOT (04H)
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A.6 How to Make a BCC

Step 1. Treat each character as 8/7-bit ASCII code.

Step 2.  Make bitwise EXCLUSIVE-OR of the BCC (initially which is NULL code --
ASCII 00H) and the first character.

Step 3.  Regard the resull as the next BCC used.

Step 4.  Make bit wise EXCLUSIVE-OR of the BCC and the next character.

Step 5.  Repeat step 3. to step 4. until the final character (i.e. Block NO.) is operated.

Step 6. Convert the result 8/7 bit code to 3 - digit number,

Example If there is “013468AE", each character of the data is represented as 8-bit
ASCII as follows;

“Q" 00110000
g b 00110001
“3" 00110011

o 00110100
- 00110110
“g" 00111000
Ty 00100001
“B" 00100101

Making bitwise EXCLUSIVE-OR of NULL code and the first character “0”

resulls as follows;

NULL 00000000
“0” 00110000

00110000

The result is used Lo make EXCLUSIVE-OR with the next character “1";

00110000
L 00110001

00000001
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Repeal the same procedure until reaching to the last characler.

00110000
00110011

00110010
00110100

00000110
00110110

00110000
00111000

00001000
01000001

01001001
01000101

00001100

The final result “00001100” is converled to decimal “012", thus the BCCin

this case is as follows;

B.C.C="p12"

Standard Survey 600
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Appendix B Data Format

Standard Survey Software 600 can send and receive a number of different data types. The
format of each is determined by the “Output” you select in the SYS OPTN. Refer to the

lable listed below.

{Function) {Dala) GTS-7 MOSS GTS-6 FC-5 210/310-1
210/310-2

SEND Raw A H K M Q

Points B J L N L

DXF c Cc C C Cc

X-Sec D D D D D

RECEIVE |Poinls P J L L L

Foint Library B J L L L

Code E E E E R

Alignment F F F F F

Wertical Curve G G G G G

Cross Sections D D D D D
Prolocol X-ON/OFF | X-ON/OFF | X-ON/OFF | ACK/NAK | ACK/NAK

A. GTS-7 Raw Data File Format
The format of the GTS-7 data is the same as the FC-6 data collector.

The general format of each record is;

CONTROL WORD field1 .. .. fieldn

Where;
CONTROL WORD is terminated by a space.
Fields 1 to n-1 are terminated by commas.

Field n is lerminated by the end-of-line.

Fach field may be preceded by a number of space characters which should be ignored but

may conlain spaces after the first non-space character,
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GTS-600 v3.1
JOB
DATE
NAME
INST
UNITS
SCALE
ATMOS
STN
XYZ
BKB

BS

FS

SS

CTL

HV

SD
OFFSET
PTL_OFF
NOTE
MLM
RES_OBS

XYZ

BKB

CTL

HV, 5D or HD
OFFSET

job name, description

date, time

surveyors name

instrument id

Meter/Feet, Degree/Gon

grid faclor, scale factor, elevation

temp, press

pino, ins ht, sin id

X(easting), Y(northing), Z(elevalion)

pino, backsight bearing, backsight angle

pino[, target height]

ptno, target height, pt code[,string number]
pino, target height, pt code[,string number]
conlrol code[,pt code 2{,string no 2]]{(optional)
HA, VA

HA, VA, SD

radial offset, tangential offset, vertical offset
offset along ref. line, offset perpendicular to line, verlical offset
comments

from point, to point, delta HD, delta VD, delta SD
pino, target height, observation count

if present follows the STN record

if present follows the BKB record or STN record if no BKB.

if present follows the FS or SS header record.

muslt follow a BS, FS or 55 header and follows the CTL if present,
may follow any SD or HD record.

GT5-600 v3.1

JOB
NAME
INST
UNITS
STH
55
5D
55
5D
55
5D
58
CTL
5D
55
5D
55
5D
FS
sD
5TH

TEST1, TOPO COLLECTION
FRED

GTS-7

H,D

1,1.500,STH
1i001,1.500,BLDG, 01
0.0000,84,4650,9.746
1002,1.500,BLDG,01
0.0000,84,4650,9.746
1003,1.500,BLDG,01
0.0000,84.4650,9.747
1004,1.500,BLDG, 01

CL
359.1740,84.4650,9.747
1005,1.500,HS
359.1740,84.4650,9.747
1006,1,500,NS
359.1740,84.4650,9.747
2,1.500,N5
179,1740,84,.4650,9.747
2,1.500,5TN

B-2
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55
5D
OFFSET
55
sD
55
sD
55
sD
55
CTL
sD

GTS5-600
JOB
HAME
INST
UNITS
5TH
XYZ
BEDB
BS
HV
FS
5D
FS5
5D
F5
s5D
FS5
sD
FS
5D
FS5
5D
FS5
sD
FS
5D
BS
HvY

1007,1.500,TREE
0.0010,84.4910,9.750
0.000,0,349,0,000
1008,1.500,PATH,01
359.5950,84,4720,9.750
1009,1.500,PATH, D1
359,5950,84,4720,9.750
1010,1.500,PATH, 01
359,5950,84.4720,9.750
1011,1.500,PATH, 01
,FENCE, 02
359.5950,84.4720,9.750

v3.1l

TEST2, SET COLLECTIOHN
FRED

GTS-7

M,.D

1.1.500,5TH
1000.000,1000.000,100,000
2,315.0000,0.0000
2,1.500
344.0620,86.3810
101,1.500,5TH
325,3420,88.4750,5.275
102,1.500,5TH
7.0610,85.2210,9.914
103,1.500,5TH
36.1350,87.3800,9.755
104,1.500,5TH
83.4730,84.0410,3.313
104,1.500,5TH
263.4820,275.5530,3.313
103,1.500,5TH
216.1430,272.2150,9.755
102,1.500,5TH
187.0650,274.3730,9.916
101,1.500,5TH
145.3520,271.1510,5.275
2,1.500
164.0640,273,.2340

Standard Survey 600
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B.

GTS-7 Coordinate Format

The format of downloaded coordinates is as follows:
pino, X(easting), Y(northing), Z(elevation), pt code

Exanple:

1,1000.0000,1000.0000,100.0000,5TN
2,990.0000,1010,0000,100.0000,5TH
101,994.8159,1000.9684,100.1130,5TN
102,993.9304,1007.7991,100.8000,5TN
103,998.5150,1009.6329,100.4026,STN
104,1002.0648,1002.5682,100.3421,5TN
1001,1004.7210,997.6496,100.1153,PT
1002,1003.7027,990.8382,100.7989,PT
1003,998.7911,990.3286,100.4033,PT
1004,997.3111,998.0951,100.3421,PT

Tt is also possible to download coordinates which are given with respect to a reference line.
This coordinate system is called the point to line system (PTL). More information about
this coordinate system can be found in paragraph 8.3. The format of downloaded PTL-

coordinates is as follows:

ptno, Line, Offset, Z(elevation), pt code, from reference ptno, to reference pino

o

Exanple:

3,29.1456,31.3953,100.9040,PT,1,2
4,128.1436,56.3003,115.7345,PT,1,2
110,29.1456,31.3953,100.9040,PT,101,103
111,49.8290,3.9580,112,.8349,PT7,101,103
112,394.2840,18.2948,100.9040,PT,101,104

DXF Format

The occupied point and observed data are sent in DXF.
If the entily and layer is defined in the CODE LIB, the data is sent according to the codes.

(See E. Point Code Format)
e.g.
0
SECTION
2
ERTITIES
0
LINE
8
0

B-4
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10
991.237554
20
1002.76017%3
3o
1.555728
11
993,.299368
21
1014.284114
3l
2.350872
POINT
8
0
10
1000.000000
20
1000.000000
30
0.000000
0
ENDSEC
0
EQF
0
ENDSEC
0
EOF

D. Cross Section Format
The format for downloaded and uploaded cross sections 1s as follows;

chainage, offset, level [,code]

0.000,-4.501,18.527
0.000,-3.500,18.553
0.000,0.000,18.658,CLO1
0.000,3.500,18.553
0.000,5.501,18.493
12.669,-4.501,18.029%
12.669,-3.500,18.059
12.669,-0.000,18.164,CL01
12.669,3.500,18.059
12.669,5.501,17.999
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E.

F.

Point Code Format
Code files for uploading to the point code library, should have a single code per line

with optional entity number and layer name. i.e. each entry is terminated by CR LF.
CODE [, ENTITY[, LAYER]]

The entity defined in CODE LIB are
0 Point omitted from DXF
1 Point
2 Line
3 Polyline

The default entity is ‘17, and the layer is *0’, when the code is not defined in CODE LIB.

e.g.
TREE,1.VEG

FENCE, 2,BDY
CL,2,CL

EP, 2 ,ROAD

GUTTER, 2 ,ROAD

PATH, 2,PATH

DRAIN, 2,DRAIN
BM,1l,CONTROL
MH,1,DRAIN

GAS,1, UTILITY
WATER, 2 ,UTILITY
LP,1,UTILITY
LIGHTS., 1, UTILITY
ROCK, 2, NS

Alignments (AL)
Alignments are uploaded as elements, and musl start with the START definition which
includes the slarting chainage and a coordinate. The elements are; PT, STRAIGHT, ARC or
TRANSITION.
The general format for each record is;
KEYWORD nnnn, nnnn [,nnnn}

where;
START chainage, easting, northing
STRAIGHT bearing, distance
ARC radius, length
SPIRAL radius, length
PT easling, northing[, radius[, A1, A2])
(A1, A2 : clothoid length)
Ex.1

START 1000.000, 8.8B88, 199.1200
STRAIGHT 25.0000, 48.420

B-6
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SPIRAL 20.000, 20.000
ARC 20.000, 23.141
SPIRAL 20,000, 20.000
STRAIGHT 148.3000, 54.678

Ex.2
START 1000, 1050, 1100
PT 1750, 1300, 100, 80, 80
BT 1400, 1750, 200
PT 1800, 2000

G. Vertical Curves (VC)

Vertical curves are uploaded as 1P’s and require chainage, level and curve length.

Starting and ending curve lengths should be zero.

The format is;

chainage, level, lenglh
ez, .
1000.000, 100.000, 0.000
1100.000, 125.000, 50.000
1250.000, 100.000, 60.000

H. MOSS Raw Format
.8

SURVEY D:ZWJ0119A
017,DM5
190, ,,DECR, 0900000
180, ,,9000,,1000.000,1000.000,0.000
200,9000,9001,5DVA, 3595958, ,,1.600,,1.000000
201, ,,FT01,0103620,14.194,0870623,0.000,,,1001
201,,,P701,1333115,10.386,0880200,0.000,,,1002
201, ,,FT02,2872920,9.187,0901702,0.000,,,1003
201, ,,PT02,3350057,15.887,0871812,0.000,,,1004
201,CD2,02,PP0D1,0103555,14.196,0870649,0.000,,.1005
201,CD2,03,PP01,1333053,10.392,0880209,0.000,,,1006
201, ,,P101,2872902,9.187,0901634,0.000,,,1007
201,,,P101,3350118,15.886,0871727,0.000,,.,1008
999
FINISH

Standard Suivey 600
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J. MOSS GENIO Format
e
GENIO D:\J011%A
001, FORMAT(3F14.4)
003,0RDR,4=1,1,2.3
080,PTO1,7=3

1002.6092 1013.9337 2.3165
.1007.5266 992,8522 1.9564
0.0000 0.0000 0.0000
080,PT02,7=3
591.2378 1002.7609 1.5545
993.2974 1014.3845 2.3475
0.0000 0.0000 0.0000
080,CD02,7=3
1002.607%9 1013.9361 2.3148
0.0000D 0.0000 0.0000
080,CD03,7=3
1007.5318 952.8488 1.9562
0.0000 0.0000 0.0000
080,0CC,7=3
1000.0000 1000. 0000 o.0000
0.0000 0.0000 0.0000
080,PTO01,7=3
1002.6079 1013.9361 2.3148
1007.5318 052.8488 1.9562
991.2376 1002.7602 1.5557
993.,2994 1014.3841 2.3509
0.0000 0,0000 0.0000
999
FINISH

K. GTS-6 Raw Format

The data is GTS-6 and FC-5 unformatted data.
Refer to the GTS-6 interface manual to confirm details.

_ISAMPLE_"SOMEONE_#GX0021_$06/01/95_%24C_&990HP_'X1000_{_)1.20

0_+A001_
24+00010942m08681003+2755858d+00010936R 2424444054 *N5001_,0064

1.200_+A002 _
2+00003366m095233043265752d4+00003351 %4444 %2053 &N5001_,1.200
_FAD03_ 7+00006913m06894549+04208200+00006912% %%+ 224441039

055_*%*HNS001_,1.200_
2037
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L. GTS-6]210/310-1 | 210/310-2 Coordinates Format

GTS-6/GTS-210/GTS-310 coordinate input and output is the same format.
Refer to the GTS-6/GTS-210/GTS-310 interface manual to confirm delails.
The format of GTS-6/210/310 is the same as FC-5 coordinate input.

210/310-1 : northing, easling and elevation coordinates consists of 12 charactors

_+1 __ x+00000100000_ y+00000100000_ Z400000100000_
+2 _ x+00000200000_ y+00000100000_ z+00000100000_+10
_ bos8

210/310-2 : northing, easling and elevation coordinates consists of 10 charactors
_+1 _ %x+000100000_ y+000100000_ z+000100000_+2
_ %x+000200000_ y+000100000_ z4000100000_+10 _x+0001
00107_0001

M. FC-5 Raw Data Format

The format is the same as FC-5 selected data format.
Refer to the FC-5 interface manual to confirm delails.

_lEﬁHPLE_'EUHEOHE_IGXﬂG21_$UEI01195_%24C_6990HP_'XIGOD_{_}I.20
0_+R001_ a:+2755858d_ b0881002d
c+00010942m_*NHS001_,1.200_+A002_ a+0006

32657524_ b09523304 c+00003366m_*HS001_,1.200_+A003_
a+0420820d4_ b0B8945494 c+00006913Im_*NH5001_,1.200_
1002

N. FC-5 Coordinate Format
The format is the same as FC-5 selected data format.

QutPut
_+BS_ £+012500000m_ g+011500000m_ h+000050000m_+PJ1_
£+012000000m_ g+011002106m_ h+000049970m_+PJ11_ £+012000000m_
g+011002106m_0062
h+000049970m_+PJ12_ £+011994478m_ g+011004703m_
h+000050025m_+PJ13_ £+4011990588m_ g+011003698m_
h+000049863m_+PJ2_ £+011994476ml051

InPut
_+B5_ =+012500000m_ y+011500000m_ 2+000050000m_+PJ1_
£+012000000m_ g%DllUﬂZlOEHL_h+ﬂ000499?0m_+?d11_ £+012000000m_
g+011002106m_0063
h+000049970m_+PJ12_ £+011934478m_ g+011004703m_
h+000050025m_+PJ13_ £+4011930588m_ g+011003698m_
h+000049863m_+PJ2_ £+011994476ml051
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NOTE: The format of FC-5 is the same as GTS-6 coordinate input.

NOTE: The format of FC-5 differs from that of GTS-6 in the record of the measurement
data, The FC-5 raw dala is divided into its elements { i.e. H, ¥, SD), and each

element has an ID.

For example,

When measuring the following data in SD mode, the output is as follows;
SD: 10942 m
V :88°10°03"
H :275°58'58"

* (GTS-6 Raw Format
_?7+00010942m0BBLO03+2755858dA+00010936% %24k 22051

+ FC-5 Raw Data Format
_a+27558584d_b08810034_c+00010%42m

P. GTS-7 Coordinate Format

The format of upload coordinates have the following format.

plno, X(easling), Y{northing), Z(elevation), pt code, string

1,1000.0000,1000.0000,100.0000,5TH,001
2,990.0000,1010.0000,100.0000,5TH,001
101,994.8159,1000.9684,100.1130,5TH, 002
102,993.9304,1007.7991,100.8000,5TH, 001
103,998.5150,1009.6329,100.4026,5TH, 002
104,1002.0648,1002.5682,100.3421,5TH, 001
1001,1004.7210,997.6496,100.1153,FT, 09
1002,1003.7027,990.8382,100.7989,PT, 05
1003,998.7911,990.3286,100.4033,PT, 09
1004,997.3111,998.0951,100.3421,PT,05

It is also possible to upload coordinates which are given with respect to a reference line.
This coordinate system is called the point to line system {(PTL). More information about
this coordinate system can be found in paragraph 8.3. The format of uploaded PTL-

coordinates is as follows;

ptno, Line, Offset, Z(elevation), pt code, slring, from reference pino, to reference pino

Bianple:

3,29.1456,31.3953,100.9040,PT,001,1,2
4,128,1436,56.3003,115.7345,PT,002,1,2
110,29.1456,31.3953,100.9040,PT, 003,101,103
111,49.8290,3.9580,112.8349,PT,004,101,103
112,394.2840,18,2948,100.9040,PT, 005,101,104
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NOTE: Coordinates and distances are rounded to the nearest mm when downloaded in GTS-6
and FC-5 formals, whereas they are rounded Lo the nearest 0.1 mm when downloaded in
the default GTS-7 format.

‘This results in an apparent inconsistency when a number is rounded up to 0.5 mm in the
GTS-7 format but rounded down to the nearest mm in GTS-6/FC-5 format.

e.g
11002.2175 {GTS-7 format})

+011002217 (GTS-6, FC-5 format)

Both PT CODE and STRING are optional.

Q. 210/310 Raw Format

The data is GTS-310/GTS-210 measured dala.
Refer to the GTS-310/GTS-210 manual to confirm details.

_( )0.000_+10_ <098425040000000+****g101_*SS _,1.500_+11_
2400010764m0981670+05209205+00010760%* *+**+**002_*SS_,1.500_+12_ 7400029
0011663m1006780406459802 400011662 *#4* * +**004_*SS_,1.500_+13_
2400014892m098055042806610g+00014885% ¢ *+**+**007_*SS_,1.500_+14_ 71045

R. 210/310 Point Code Fromat

The data is GTS-310/GTS-210 PT code data.
Refer to the GTS-310/GTS-210 manual to confirm details.
The code will be recorded as the entity is “1” and the layer is “0".

_:001TREE _:002ZFEHCE _:003CL _t004EP
_t0D05GUTTER _:006PATH _:007DRATIH

_:008BMH _:009MH _:010GAS _s011W
ATER _:012LP _:sD13LIGHTS _:014ROCK
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Appendix C Instructions for Recording MOSS

Standard Survey Software 600 MOSS Data Format
The Standard Survey Software 600 can generate MOSS raw data files from the recorded
raw dala, and MOSS GENIO files from stored coordinates. MOSS genio files can also be
uploaded for setting oul.
Both traverse and detail raw data formals can be generated.

Code and String
When recording for MOSS output the siring code is made by combining the point code and
the string number, and the siring control screen can be used to enter ficlds 1 & 2.

By default a 201 minor option record is generated for each observation in a RAY data file,
with empty fields for ficld1 and field2.

To change the minor option, enter the required code into the control field. Fields 1 & 2 will
be included when a control field has been entered. Pcode2 is used to enter fieldl and

String2 to enter field2.

OCC PT and BKS PT
A 180 record is generaled for occupied points and backsight points when an XYZ record is
present in the raw data. This occurs when the coordinate was entered manually, or was

exiracled from the fixed point library. This will be for the first occupied point and any

unconnected occupied points.

S5 OBS
Side shol observations generate 201 records by default. However if 202 is entered into the
string control field a 202 record will be generated. Field 1 of a 201 or 202 record can be

entered in the peode? field of the string control record, and field 2 can be entered in the

string?2 field.

BS OBS and FS OBS
Backsight and fore sight observations generate traverse records and if used the output will
be in traverse formal, The occupied point record preceding a backsight or foresight

abservalion record takes the format required for a lraverse.
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Traverse Survey
MOSS imposes strict procedures on the traverse files and these must be followed when

recording the data.

In general the following rules should be followed;
® The first traverse record after the occupied point must be the backsight observation.
® Distances must be measured on backsights observation. (except to the initial backsight
point)
® Multiple backsight and foresight observations should follow the pattern BS/FS BS/FS.

@ Only one foresight station can be observed from each traverse slation.

The first backsight observation can be made as an angle only measurement, in which case
the traverse record will contain the horizontal angle and the reference bearing in field 8. (a

coordinate for the backsight point is not required in this case)

The recording mode specified in each occupied slation record js determined by the
following observation, the default is SDVA.

An example of a lraverse survey;

SURVEY TEST2

017,.DHS

190,, ,DECR, 09200000
1a¢0,,,,0001,,1000.000,1000.000,100.000
200,0001, ,SDVA,,.,.1.500,,1.000000
201,TRAY,,,0000000,,,,0000000
201,TRAY,,0101,0450000,100.000,0900000,1.500
200,0101, ,8DVA,,,,1.500,,1.000000

201,TRAY, ,0001,0000000,100.000,0900000
201,TRAY,,0102,2700000,100.000,0900000,1,500
200,0102,,80VA,,,,1.500,,1.000000
201,TRAY,,0101,0000000,100.000,0500000
201,TRAY,,0103,0500000,100.000,0%00000,1.500
959,

FINISH

Detail records (SS OBS) can be combined in a traverse survey.
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Detall Survey
For detail surveys a backsight observation should not be taken.
When a side shot is the first observation following an occupied point the occupied point
record takes the format required for a detail survey. The occupied point record, specifies
the backsight point and horizontal angle datum. The horizontal angle datum is the dala
recorded in the back bearing record.

An example of detail survey;

SURYBEY TEST1

017,DMS

1%0, ,DEDR,0900000
i1s0,,,0001,,1000.000,1000.000,100.000
iao0,,,0002,,1100.000,1100.000,100.000
200,0001,0002 , ,SDVA,0000000,,,1.500,,1.000000
201,REPS, ,AD01,0000000,1000,000,0900000,1.500,,,1001
201, REPS, ,A001,0450000,1000,000,0900000,1.500,,,1002
201,REPS, ,AD0L1,0900000,1000.000,0900000,1.500,,,1003
202,,,8001,0900000,200.000,0900000,1.500,,,1004
202,,,8001,1200000,200.000,0900000,1.500,,,1005
200,0001,0002 ,,SDVA,0000000,,,1.500,,1,000000
z02,,,0001,0900000,141.421,0500000,1.500,,,1006

202, ,,C001,1350000,100.000,0500000,1.500,,,1007
202,,,0001,1800000,141,421,0500000,1.500,,,1008

999

FIKISH
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Appendix D How to Calculate Road Alignment

The road alignment sel out program can setout the alignment including straight, arc and

spiral transition.

NOTE:
1) Road alignment data can be uploaded from NS-10, PC or can be entered manually
Cross section elements are uploaded from PC only.
2) Both road alignment and cross section data are managed by chainage.
3) Though SAVE SETOUT is ON, the data can not be printed out and will not be stored.
4) One Job name for one alignment can be registered.
You may create different job names for many alignments.
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1. ROAD Alignment Elements

There are two ways to enter the alignment elements:
1) Upload from NS-10 or another serial communicalion package.
2) Manually entered on the GTS-600
How to enter the Alignment data is explained below.

-EP
EC
IP2 -
N BC KA2
KE2
IP1
E - KE1
_-o—'-"'_'_'_'__'_'______
sp T KA1
point North  East Radius Transparameler A1 Transparameter A2
(N) (E) (clothoid parameter)  (clothoid parameter)

BP 1100.0000 1050.0000
1P1 1300.0000 1750.0000 100.0000 S0.0000 80.0000
1P2 1750.0000 1400.0000 200.0000 0.0000 0.0000
EP 2000.0000 1800.0000

An Element of Alignment Parameler

Straight Bearing, Distance

Transition Curve Radius, Length of Transition

Arc Radius, Length of Arc

PT North, East, Radius, Al, A2
NOTE: When uploading from PC or by enlering PT option, you do not have to

calculate the Parameler.
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example;
To enter the following dala select DEF AL of ROADS from PROG menu.

Chainage 0 '
North 100
Eao

Press [ENT] and then the function key [PT]. Enter the following data,

North 1300
East 1750 |
Radius [ 19-0 ' t

Al AR |
2 ol

Enter the following data in the above way.

North (1750 |

East | 1400 |

Radius LTAY LN
0

Af [0

A2 Y
North [2000 |
East 1800

Radius T
A —
A2 (o ]

The following data is downloaded in the above example.

START LI10.000 LJ 1050.000 LJ 1100.000 CRLF

PT LI1750.000 LI 1300.000 LI 100.000 L1 80.000 LI 80.000 CRLF
PT LI 1400.000 L1 1750.000 L1 200.000 L1 0.000 LI 0.000 CRLF
PT LI 1800.000 L) 2000.000 CRLF
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(1) Calculation of clothoid length

2

Lijg = Ly  :Length of clothoid
A3 i Parameter of clothoid
R : Radius
= A:z o Sﬂ—’ = L.= A’} = 30? = A4
Li= R 100 04 m 2 R 100 i

(2) Calculation of Spiral Angle

Lf".
T =
24*
2
¢ =_l§4_2 = 0.32rad = deg = [J.BZE = 18°20'6"
2-80 3
LT =T,

(3) Calculation of transilion coordinales

2 4 3

——Ad T T T
N=AV2t(1-—55+ 375 ~ 0360 )

v . . 2 > "
42 1320 T5600

E:A*fﬁf{—}--

032 . _(032)' _ (0.32)° oy
10 216 9360

N=80v2-032(1 -

0.01024 0.01048576 0.00107341824

L T R T 9360 )

]

64 (1 - 0.01024 + 0.00004855 - 0.00000011)
64 + 0.98981
63.348
aswellasE;
0.32 032"  (0.32 032)

E=80V2:032( 3~ 42 1320 ~ 75600 )

64 (0.10666667 — 0.00078019 + 0.0000025 - 0)
6.717

This example is symmelry spiral transition N;j=N;, E;=E;

1]
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(4) Calculation of shift value AR
AR=E-R(1-cost)
AR =6.777-100( 1 -cos 18°20°6”) =1.700
This example is Symmetry spiral lransition AR, = AR;

(5) Calculation of Spiral Transilion coordinate
Nm = N-Rsin = 63.348 - 100sin 18°20"6" = 31.891

This example is Symmetry spiral transition Nm;=Nm;

(6) Calculation of Tangent Distance
IA
R tan (T) + AR; cosec( A ) - ARy cot (14 ) + Ny

Dy =
a r ] 1 1
IA = +111°55'47", cosec Sy cot = -
111°55'47" 1
.Dj = IGG'IEI.I!I:'-.E—)'* 1-?{ Sinlllnsslq_?u )
3 318
= 47 Cgarirssar ) 31891
= 148.06015 + 1.8326 + 0.6844 + 31.891 = 152.468
Dy =D,

(7) Calculation of the coordinate KA1
Nka1 =Nipt ~ Dj.cos aq
Exka1l =Eip1 - Dp-sinog

Bearing from BP to 1Pl — ay = 74°03'16.6"

NgAl = 1300 - 182.468 * cos 74°03°16.6” = 1249.872m
Egal = 1750 - 182468+ sin 74°03'16.6" = 1574.553m

(8) Calculation of Arc Lenglth
L =R{[!5L—T1+Tg_:l
=R (111°55’47” - 2-18°206" )
b3

=100 ( 75°15'35" ~180° ¥=131.353m
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{9) Calculation of the coordinate KA2

Ngaz2 = Nppp -Dz.cosap
Exa2 = Ejpy - Dpsin ap
Bearing from [P1 to IP2 - oy - 322°07'30.1”

Nkga2 =1300- (- 182.468) cos 322°07°30.1" = 1444.032 m
Egaz =1750- (- 182.468 ) 'sin 322°07°30.1" = 1637.976 m

(10) Calculation of coordinates BC, EC which is ARC (IP1,IP2,EP)
Arclength CL=R- 1A
1A =95°52°11" there fore

-] 1 " T o
CL =200-95°52'11 80 - 334648 m

Tangent Length

TL =R tan ( TA 95°52°'11

L) =200 tan (—

}=221.615m

Each coordinates are computed:
Npc =I1P2-TL cos o
Ege =1P2-TL sinay
Ngce =1P2-TL cosap

Egc =1P2 - TL sin g
ctq = bearing from IP1 to IP2 =322°07'30.1"
ag = bearing from 1F2 to EP = 57°59'40.6"

Nc = 1750 - 221.615 cos 322°07°30.17 = 1575.068 m
Egc = 1400 - 221.615 sin 322°07°30.1" =1536.058 m
Ngc  =1750 - 221.615 cos 57°59'40.6” = 1867.456 m
Egrc = 1750 - 221.615 sin 57°59'40.6” = 1587.929 m
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The coordinates and the distances are calculated below:

MN=1867.456m
E=1587.929m

'\\Baafingzﬁ?“ﬁg‘m.ﬁ'

Arc Lenglh
= 34.64%1’" N=1444.032m

E=1637.976m

N=1575.068m BC
E=1536.058m

Bearing=322°07'30.1" KE2

Bearing=74°03'16.6" KE1

BP
N=1249.872m
N=1100m E=1574.553m
E=1050m

Compute the length of siraight line.

straight line BP * KAl

KA2 ;
+ Clothoid Length =64m

Arc Lenglh =131.353m

KA1 Clothoid Lenglh =64m

= /(1249.872 - 1100.000)® + (1574.553 - 1050)° = 545.543m

slraight line KA2 - BC

= J(1575.068 — 1444.032)" + (1536.058 - 1637.976) = 166.005m

slraight line EC -+ EP
= /(2000 -1867.456)" + (1800 - 1587.929)" = 250.084m

slart point coordinate (BF)
Norlhing 1100.000m
Easting 1050.000m

Straight line (between BP and KA1)
Bearing 47317
Dislance 545543 m
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Transition (clothoid) (between KA1 and KE1)
Radius -100m ("-"sign is turn left curve toward the end point.)

Length 64 m

Arc (between KE1 and KE2)
Radius  -100m (with "-" sign is turn left curve toward the end point )
Length 131.354 m

Transition (between KE2 and KAZ2)
Radius -100m ( with "-" sign is turn left curve toward the end point )

Length 64 m

Straight line (between KA2 and BC)
Bearing 322° 71307
Distance 166.004 m

Arc (between BC and EC)
Radius 200m  ( without sign is the right toward the end point.)

Distance 334.648 m

Straight line (between EC and EP)
Bearing 57°59'41"
Dislance 250.084 m

Above elements are entered manually for the road alignment setoul.
If you use TOPCON NS-10 all above elements can be uploaded.
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Appendix E Resection calculations

In this appendix the parameters are explained which are used in resection.

E.1 Residuals
Assume that a resection has been performed usingsure meaments to n points of which the
coordinates are known: (Xy, Yy, Z1), (X2, Yz, Z3), ... To those points angles and distances
have been measored: (Hy, V), SD,), (Hz, Va, SDy), ... First the coordinates of the occupied
point will be calculated (Xo, Yo, Zg), next the residuals (AH,, AV, ASD)), (AH:, AV,

ASD,),... will be calculated using the following equations:

hy=ten? =Y0_ g cqapt Yeo¥e
X[ "'Xu. XZ—XD
U= H) (= Hp) + .
s
Zy - %o g Z2 - Zy

_ S T — —_— _ =1 - .
ML IRYT @ ST A S O ey i

AH, =h -H -e A, =h,-H, —e,..

ASD, “J(Xl "Xujz +(Y, '}’u]‘z +(Z, "Zu)z -8D,,...

AV, =v, -V, AV, =v, =V,,...

E.2 Scale

The same notation will be used as in paragraph E.1, Scale }. is calculated as follows:

HD, = 8D, sin(V,), HD, = 8D, sin(V",),...

X - XY + (1 - Yy
|HD)|

_ ‘J{Xz -X,) + (Y, 'Yui :
- |HD,|

M

3k

2 - A +A,+
!

This scale factor is used to recompute the occupied point coordinates (Xo, Yo, Zo).
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" Appendix E Resectlon calculalions

_ E.3 Backsight orientation
The same notation will be used as in paragraph E.1. The parameter c is calculated which will

be subtracted from the currenl horizontal angle in order to set the correct angle. This

parameler is calculated as follows:

N X,-X
R, =tan™ 4y X':f Jip =tanf 21
Y -Y Y, -Y

AX, = J(X, — Xo)? + (¥, ~ o)’ cos(l, - H, ), AX, = (X, = Xo) + (¥, - Yo)? cos(h - Hy)...

BY, = (X, - Xo) + (¥, =Y, ) sin(hy - H,),AY, = (X, - X,)* + (¥, =Y’ sin(l, - H),..,

AY, + AY, +...
ZK- =1 : I. 2
ca [Ml:,axz +)

H =2h -H -ZK,H, =2h,-H,-ZK,..

oo H, —H))+(H, = H,) +...
H
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Menu Structure Diagram

Menu Structure Diagram

Download a file to
serial port

RECEIVE
Upload a file from
serial porl

Point Setout

String Setout
Alignment Setoul
Cross Section Selout

ROADS

SETUP RECORD EDIT
SetUp Record Data Edit Files

JOB OCCPT RAW

Create a New Job Occupied Point Inpu Edit raw data

Open an Existing Job Reseclion 7

Delete a Job Station Elevation POINTS
BKS PT Edit coordinate data

SYS OPTN . ; PT LIB

System Options Enter backsight point L 5
Multipl BS Edit fixed Points

JOB OPTN - BS OBS

Job Options Backsight observation CQDE ‘ .
Multip] BS Edit code library

- SCALE FS OBS _ CUTS

Scale Faclor Foresight observalion Confirm cut / fill data
SS OBS

TEMP/PRES Side shot observations

Temperature and Record Offset

Pressure Input FTL
X-SECT ]
Record cross seclion
observalions

XFER PROG

File Transfer Programs
SET OUT

SEHD Occ Pt and Bks Pt

Define Horizontal Alignment
Edit Horizontal Alignment
Define Vertical Alignment
Edit Vertical Alignment
- PORT - TRAV

Sel serial port Traverse adjustment

parameters — COGD

Intersection /Inverse
JfArea calculation /Radiation /MLM

— B.BOARDS
— TAPE DIM

—~ PRINT
Print reporis to serial
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