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Introduction to SDMS Collector

Welcome to SDMS Collector

SDMS Callector is the field data collection and stake out software component of the
AASHTO Survey Data Management System (SDMS). SDMS Collector has been
designed to provide flexible and device independent field survey data recording and
stake out software. SDMS Collector supports data collection for commonly used
horizontal and vertical survey tasks, including:

e Topographic Surveys

e Establishing Control Networks

e Setting Control Points for Photogrammetric Control Surveys

e Traverses

* Resections

* Radia And Standard (SOR) Cross Sections

* Single-Wire Leveling

*  Three-Wire Leveling

»  Construction Stakeout

What Is SDMS?

SDMS is actually two things. First, and most important, it is a detailed data structure
which has been defined, documented, and adopted by the American Association of
State Highway and Transportation Officials (AASHTO) for recording field survey
information. This data structure is defined in the AASHTO publication SDMS
Technical Data Guide 2000. This technical data guide can be obtained off the
AASHTO Web Site or by writing or calling AASHTO at:

AASHTO

444 North Capitol Street, N.W., Suite 249
Washington, DC 20001

(202) 624-5800

The goal of AASHTO in defining this data structure is to establish a national
standard for recording and exchanging survey data. With electronic measuring
equipment and computers being applied to every facet of surveying, civil design,
plans production, and construction, the need for a defined standard for recording and
exchanging survey information has become critical. The current situation of each
brand and model of data collector having a unique data format is a huge impediment
to the automation of these processes.
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Second, SDMS Collector is a"Year 2000" (Y2K) compliant survey data collection
software system that can be used for common surveying tasks, and which complies
with the AASHTO SDMS standard data structure. It currently runs on DOS based
computers, laptops, and hand-held PC's, and it communicates with a variety of total
gtation instruments. It can also be used as a generic, alphanumeric data collector
when no measuring device is interfaced. It is a menu driven system that is easy to
learn and easy to use while being flexible and comprehensive at the same time.

One of the hallmarks of SDMS Collector is that within the confines of the SDMS
data structure, the software is amost completely user definable. A user can
configure the system to prompt for a particular set of data items in any order that
makes sense and is convenient for them. SDMS Collector allows the user to define
lists of responses to many of the prompts and displays them as pick lists. This
reduces the amount of hand entry of datarequired in the field.

About This Manual

This manual is intended as only an introduction and orientation to SDMS Collector.
Its purpose is to describe and demonstrate the more commonly used features of
SDMS, but it does not attempt to discuss every possible option in every possible
activity. Many of the topics discussed here are described in greater detail in the
SDMS Collector User’s Guide.

In writing this manual, it was assumed that the user is reasonably computer-literate,
is familiar with operating computers in the MS-DOS environment and is familiar
with common procedures in survey data collection and field stakeout. Thisguideis
only intended to help the user get a basic understanding of SDMS Collector. To
become most proficient, the user should consult the SDM S Caollector User’s Guide.

Standards and Conventions Used

Characters to be entered from the keyboard are shown with bold, italicized

characters. Some examples are:

* F1 - indicates the Function 1 key. On some models of Husky PC's, function
keys are accessed by holding the “paw” key and then pressing the appropriate
number. Thus, F1isentered as“Paw” -1.

e ?-indicatesthe question mark character. Thisisusedin SDMS asahelp key.

e Esc-indicatesthat the Esc (escape) key isto be pressed.

e Ctrl-F10 - indicates that the CTRL key is held down while pressing the F10 key.

e Alt-F10 - indicates that the Alt key is to be held down while pressing the F10
key.

e« [ -or <Enter> - indicates that the Enter or Return key is to be pressed. It
usually appears after a string of characters to be entered from the keyboard. For
example, MONUMENTO indicates that the word “MONUMENT” is to be
typed in, followed by pressing the Enter key.

The names of data tags, activities, and task names, as well as prompts and messages
displayed by SDMS Collector appear like this:

* TK:TRA - thetraverse task.

* AC:OS - the occupied station activity.

e PN: - the point number datatag.

e Choose a Command - a system prompt.

Filenames and filename extensions are shown using characters like these:
*  NEWPRJ.SEQ - name of afile
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* .PRJ- afilename extension.

Variables, such as avalue or filename, are shown in italic characters, like this:
e path\filename.ext
e XCXXXXXX.XXX

Example and Sample files include a line number as a reference in the document, but
are not part of the actual datafiles. For example,

Variables, such as avalue or filename, are shown in italic characters, like this:

1 PR:3WREXAM.PRJ - project header can be the project file name
2. TK:3WR - type of task (3 wire level)
3. AC.0S - begin activity Occupied Station

The numbers indicate the reference line number only.

Hardware Supported by SDMS Collector

SDMS Collector is an MS-DOS based program that requires at least an 8 line by 40
column display. It can run on 80286, 80386, 80486, and Pentium based machines. It
is designed for use on hand-held PC's in the field but can also be used on desktop
and laptop computers, and other data recorders that support MS-DOS. Specific data
recorders that meet criteriainclude:

e Husky Hunter 16 (2Mb minimum)

e Husky FS/2 (2Mb minimum)

e Husky FS/3 (2Mb minimum)

*  Husky FSGS (2Mb minimum)

*  Husky MP2500 (2Mb minimum)

e HP100LX (2Mb minimum)

e HP200LX (2Mb minimum)

e PCand Laptop Computers that support MS DOS.

To record information measured by total station instruments, there must be an
RS232C seria connection between the total station and the data recorder. Total
stations supported by SDMS Collector include:

»  Geodimeter System (400/500/600)

 LeicaT1010/1610

LIECA TCR303

LEICA TCA1103

Lietz Set Series (3 and 3B)

Nikon DTM Series 400 - 800

*  Pentax PTSHII

Sokkia Set Series (2, 2B, 3, 3B, XL, & 100 Series)

e Topcon GTS Series (4 and 300/500/700)

e Topcon GTS AF Series (601-603 ,605)

*  Topcon GPT Series (1001, 1002, 1003)

Trimble TTS Series (300 and 500)

Wild 2000 & T2002

* ZeissElta Series(3/4D)

For information on supporting other brands and models of total stations, contact:

AASHTO

444 North Capitol Street N.W., Suite 249
Washington, D.C. 20001

(202) 624-5800
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SDMS Collector may be also be used as a survey data recording system without
being connected to a measuring device. In every case where a measurement is called
for, the user has the option of manually entering the values through the keyboard, or
polling the connected total station for the measurement values.

Examples and Tutorials

This guide includes numerous examples and tutorials. Each tutorial and example is
given in a three-column table, in which the first column gives the step number, the
second instructs you on what to do next, and the third describes the response of the
SDMS Caollector software once you perform the given instruction. An example of
this format is the installation instructions presented in the next section.

All of the examples use manual entry of data to simulate field measurements, so
having your computer connected to a total station instrument is not necessary. For
working the examples, it is suggested that the user install and run SDMS on a
desktop or laptop computer. Getting Started With SDMS Collector is designed to
teach a user about the SDMS data structure and how the software works, without
getting involved in the peculiarities of the different models of hand-held PC’s that
SDMS Collector isactually used on in the field.

Installing SDMS Collector

Step  User Input System Response

1. Boot the machine to the DOS Makes the installation drive the active
prompt. Make the disk drivewhere  drive.
SDMS Collector will beinstalled the
active drive by entering the drive
letter followed by a colon. For
example, if SDMSisto beinstalled
on drive C;, enter C:J

2. Enter CD \OI Changes the current directory to the root
directory.
Enter MD SDM ST Creates the directory C:\SDMS
4. Enter CD SDMSO Makes C:\SDMS the current directory
Enter MD PRJO Creates subdirectory C:\SDMS\PRJ, which
is used for storing datafiles.

6. Enter MD SEQO Creates subdirectory C:A\SDMS\SEQ,
which is used for storing user defined
sequences.

7. Insert the SDM S program diskette Copies the SDMS system onto directory

into the floppy drive (these C:\SDMS

instructions assume that your floppy
driveisdrive A:) then enter COPY

AN * O
8. Enter COPY NEWPR.SEQ SEQU Copies the sequence file NEWPR.SEQ to
subdirectory C:ASDMS\SEQ , then
9. Enter DEL NEWPR.SEQU Delete NEWPR.SEQ from the C:\SDMS
directory.
10. Remove the SDM S installation disk

and store it in a safe place.
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If the data recorder being used does not have a floppy drive, serial communications
software or other types of storage media (PCMCIA cards, for example) can be used
in place of Step 3 above. Otherwise, follow the same procedure.

To execute SDM S Collector once it has been installed, use the following steps.

Step  User Input System Response

1 At the DOS prompt, enter CD Changes the current directory to the SDMS
C:\SDMSL. If SDMS Collector is directory.
installed to a different directory in
steps 2 and 3 of the installation
procedure, use the name of that

directory instead.
2. Enter SDM SO Executes SDMS Collector and displays the
main menu.
3. To exit fromthe SDMSmainmenu  Displays the prompt: OK to exit to DOS?
back to DOS, Press the Esc key. YesNo
4, Pressthe Y key. Exits SDMS and returns to the DOS

command prompt.
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SDMS Concepts and Terminology

The SDMS Data Structure

SDMS Collector uses a hierarchical data structure for storing survey information.
SDMS data for a project is stored in an ASCII text file, called the Project File. The
project data file is the file produced by the SDMS software that conforms to the
standards defined in the AASHTO publication SDMS Technical Data Guide 2000. It
is the end result of using SDMS to collect field data. Most other files used or
produced by SDMS are specific to the data collection software, not to the defined
data standard.

To begin our understanding of the data structure, let’s study the definitions below.

Data Item - a single piece of information, such as a vertical angle, slope
distance, or point description. Each data item occupies one line in the project
file.

Data Tag - a two character alphanumeric code that describes the type of data
item being recorded. Each line in the SDMS project file begins with a data tag
followed by a colon. There are a finite number of supported data tags.

Note: Datatagsand Data ltems are always recorded using upper case characters.

Activity - a group of data items that define the needed information for a
surveying activity. There are a finite number of supported activities. Examples
of activities include Occupied Station, Backsight, Foresight, Sideshot, and
Station Resection. In the project file, each activity begins with the AC: data tag,
followed by a colon and a two character activity code. Activities may contain
up to 20 different data items, and for each activity you can specify which data
items to prompt for, and the order in which they are prompted for.

Task - the type of surveying job the datain an SDMS project file defines. The
task defines the type of project. Each project represents one surveying task,
such as radial topography, cross section, traverse, etc. It is designated by the
TK: data tag followed by a colon and a three letter task name (TK:TRA)
indicates the Traverse task). There are a finite number of supported tasks. A
project file can not contain more than one task, but certain tasks combine
different operations like traverses, sideshots, and radial topography. There is a
limit of 20 different activities for any one task.

Prompt Sequence - for each activity, a list of sequential data items to prompt
for. Thislets you define the data items and the order in which they will be used.
Different prompt sequences can be defined for the same activity in different
tasks.
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e Shot Sequence - a user defined list of sequential activities to be run for a
particular type of recurring operation and the data items to be prompted for in
each activity. Data tag responses may be pre-defined in the shot sequence. For
example, to survey cross section points across a simple two-lane road, you could
set up a shot seguence to run the activities to record the left edge-of-pavement,
crown of road, and right edge-of-pavement, and assign the correct feature codes
to these points automatically.

Thus, in the SDMS data structure, each project file contains one task. The task
consists of one or more activities, and each activity is defined by a particular set of
data items. The type of data item that is recorded on each line is designated by the
two character data tag. The prompt sequence can be defined to prompt for a
particular set of data items for each activity, and shot sequences can be defined to
automatically prompt for a particular set of activities to handle recurring situations.
Shot sequences and prompt sequences are features of the SDMS Collector software,
not of the SDM S data structure.

Each task, activity, and data tag supported by SDMS is briefly described in the
Appendix to this guide. A review of these descriptions indicates the wealth of
information that can be recorded with SDMS Collector, and the versatility of the data
structure. By selecting specific data items, SDMS can be customized for
boundary/land surveying, topographic data collection, construction stakeout, GIS
data collection, aeria photogrammetry control, inventory surveying, and many other
surveying applications. Figure 1 shows a portion of atypical SDMS project file, with
descriptions of each dataitem.

1 PR 3WREXAM PRJ - project header can be the project file nane
2 TK: 3WR - type of task (3 wire |level)

3 CR No - curvature and refraction setting

4 RT: Y - rod type is Yards

5 WB: 333. 333300 - three-wire stadia constant

6 CF: 1. 000000 - conbi nation factor

7 UL: F - units of length are feet

8 UA: D - units of angle are degrees

9. uT: F - units of tenperature are Fahrenheit

10. UP: | - units of barometric pressure are inches Hg
11. VR SDMS Ver# 3.2 - SDMS software version is 3.2

12. AC. CS - begin activity Occupied Station

13. PN: 1 - point id nunber

14. ZC. 1016. 723 - known el evation at the BS

15. AC. BS - begin activity BackSi ght

16. R1: 2. 928 - upper wire reading

17. R2: 2. 815 - mddle wire reading

18. R3: 0 - lower wire reading

19.

Figure1l. Sample SODMSProject File.

As seen in Figure 1, each line of the project file begins with a two character data tag.
The first two lines always define the project name and task. The first activity is
setting up the instrument on point number 1 as the occupied station. Since this
project is a 3 wire leveling task, only the elevation of point 1 is defined. The rest of
the file is a sequence of activities. Each activity begins with the AC: data tag, and
has certain data items associated with it.

There is normally only one occurrence of a particular data tag within an activity. |If
there is more than one occurrence, only the last oneisused. Thus, if an error is made
while entering a data item, it can be corrected while still in that activity by re-
entering the data tag and the data item response. Two common exceptions to this are
the tags PD: and CM:. See the SDMS Collector User's Guide for additional
exceptions to thisrule.
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SDMS Collector File Types

SDMS Collector uses and creates a number of different files for system setup,
configurations, control point definitions, and other purposes. Each particular type of
file has a unique three-character filename extension. The list below briefly describes
each file type.

Files normally located in the SDMS Collector program directory (C, or other drive

letter \SDMS)) are;

e Configuration Files (.CFG) - a set of files containing configuration information
used by SDMS.

» Help Files (.HLP) - for specific data tags, describes the data item, defines the
size of the response input field, defines the type of response expected (apha-
numeric, numeric, or Yes/No), and in some cases lists allowabl e responses.

* Macro Files (MAC) - stores a sequence of keystrokes. Stored keystrokes may
include function keys, data item input, the Esc key, and so on. Executing a
macro will read the keystrokes and enter them into SDM S automatically.

e Task Tags File (TGS) - defines the default prompt sequences used by the
various tasks.

Files normally located in the user defined project directory (normally

C:\SDMS\PRJ):

e Project Files (.PRJ) - stores field survey measurements and point descriptions
for a project, as described in section 0. This file conforms to the SDMS data
standard defined in the SDMS Technical Data Guide 2000.

» Edit Files (.EDI) - temporary copies of the file being edited with the SDMS
editor.

» Calculated Data Files (.CAL) - .CAL files are produced by reducing the raw
measurements in a .PRJ file to calculated coordinates. The .CAL file retains all
of the measurement and descriptive information recorded in the .PRJ file, but
adds the calculated coordinates using the XX:, YY:, and ZZ: data tags, and
averaged measurement reductions using double characters such as HH:, VV:,
DD:, 0OO;, SS;, etc. Thisfile also conforms to the SDM S data standards defined
in the SDMS Technical Data Guide 2000.

 Control Files (.CTL) - files containing known or previoudy determined
coordinates for points. Attributes of each point can also be listed. These are
used for defining control points, benchmark points, and calculated points to be
staked out.

» Horizontal Alignment Files (.ALI) - defines the geometry for an alignment.
This information is used by SDMS for conversions between X and Y
coordinates and the station-offset values.

e Vertical Alignment File (.PRO) — defines the geometry of the profile for the
named horizontal alignment. This information is used by SDMS to compute
elevations (ZZ:) along that alignment.

e Superelevation File (.SUP) — defines the cross slopes to be used at a given
station. This information is used to compute the elevation of a point at a
particular station and offset based on the horizontal and vertical alignment data.

Files normally found in the Sequence directory (C:\SDM S\SEQ\):

*  Sequence Files (.SEQ) - stores a sequence of activities and data items. If you
run the sequence, you will be prompted for the activities and data items in the
order defined in the sequence. Default responses to data items can be provided
in the sequencefile.

Files normaly located in the user defined temporary directory (normally
C\SDMS\TEMP or C\SDMYS)
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e Temporary Files (TMP) - these are general purpose temporary data files
produced internally by the SDM S software.

The SDMS Collector User Interface

SDMS Caollector is a function key driven menu system. The main menu screen
shown in Figure 2 displays the SDMS Collector version being run, the release date,
the machine date and time, and the amount of available disk space remaining. Sub-
menus can be activated for various operations by selecting one of the main menu
options listed across the bottom of the screen. A menu item is selected by pressing
the appropriate function key.

All other operations use a similar screen layout. Menu and sub-menu options are
always listed across the bottom of the display and are selected with function keys.
The Esc key is used to exit from a presently displayed menu to the previous menu.
Pressing Esc while the main menu is displayed will exit from SDMS back to DOS.
The user confirms they want to do thisby pressing Y (Yes) or N (No).

ler 3.4.0 J/I[ILEEDE] 183120004

Date:18-81-28808 Time:=15:J06:=48
Disk Space Avail:=2147/1559764

Chonnze a Conmmand

Proj|Edit [Comp| 1/0|Disk] _ |Conf] |

Figure 2. SDMSMain Menu Screen

Recording data in a project is accomplished by responding to a sequence of data
prompts, where each prompt is a two character data tag. The screen displayed in
Figure 3 shows an example of this. The data lines beginning with ZN:, AC:, PN:,
FE:, and PD: are data tag prompts that have already been displayed and accepted.
The current item being prompted for is the IH: data item (instrument height). The
response 4.86 has been typed in, but not yet entered. When the Enter key is pressed,
all of the prompts will scroll upward one line, and the next prompt will be displayed.

ZN:-48A1
AC:=08

PN:2

FE:BL

PD : MONUMENT
IH:4.86

Meal[Mea2]|  JGet | | | | |

Figure 3. Example Project Display Screen

The configuration and setup files determine which data items are displayed, and the
order in which they are prompted. However, at any time, the user can insert a new
data item by backspacing over the current data tag and entering a different one.
After the response has been entered, the previoudy displayed data item will be
redisplayed.
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Help is available at any time by pressing the ? key. This accesses the help files to
display a description of the dataitem. If the help file includes alist of the alowable
responses for that data item, this list is also displayed. A response can be selected
from the list by using the up-arrow and down-arrow keys to highlight a particular
response, and select the one currently highlighted by pressing the Enter key. The
example in Figure 4 shows the Help screen displayed when the ? is pressed while
being prompted for a new activity. The alowable activity codes and their definitions
will be listed. If the cursor isleft of the colon, SDMS Collector will display the data
tag with it's definition from the TAGS.HLP file. If the cursor is to the right of the
colon, SDMS Collector will display the data tag responses from TAGS.HLP.

PN:108 [MIOC]]
H=Backszsight
CC=Control Check
EC=Elevation Control

FS=Foresight
08 =0ccupied Station

PR=Project Header

Figure4. Example Help Screen

Error messages from SDMS are displayed across the top line of the screen. These
will stay visible for several seconds, then disappear. As long as they are visible,
SDMSS does not accept any other input or perform any other actions.

The SDMS Collector Set-up and Configuration

A number of different files play a part in setting up and configuring SDMS
Collector. While these may at first seem confusing, the set-up and configuration
method is designed to provide maximum flexibility. SDMS Collector is installed
with default configuration and setup files, which are printed in the Appendix. It is
suggested that these defaults for operating SDMS Collector be used until the user
better understands how the setup and configuration files work.

The TASK.TGS File

The TASK.TGS file defines the default prompt sequences. It lists the data tags to be
displayed for each activity in each task. The default TASK.TGS file is listed in the
Appendix. A portion of the TASK.TGSfileis shown in Figure 5. Thefirst lineisthe
Task data tag, with task name TRA. Each activity that is to be allowed in the
traverse task must be listed. Under each activity, the data tags that are to be
prompted for are listed in the desired order. Therefore, the default prompts for the
Occupied Station activity in a Traverse task (TK:TRA) are PN:, PD:, IH:, SH:, YC;,
XC:, and ZC:. Once dl of the activities for atask have been defined, a new TK: data
item begins the activity definitions for a new task.

LEOIN@@G>GN=
o)
Q
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10. ZC:

11. AC: BS
12. PN:
13. PD:
14. HZ:
15. VT:
16. DS:

Figure5. Extract from TASK.TGSFile

The TAGS.HLP File

The TAGS.HLP file provides a description of each data tag; defines the length and
type (O=alphanumeric, 1=numeric, 2=Y es/No) of the response field; and may also
list allowable responses to certain data tags. Figure 6 shows a portion of this file.
The default TAGS.HLP fileislisted in the Appendix.

1. AA 9 1 Area Conputed,
2. AC 2 0 Activity,

3. ; BS=Backsi ght

4. ; CC=Cont rol Check

5. ; CH=Chai n

6. ; CK=Check Shot

7. ; EC=El evati on Control
8. ; FG=Fi gur e

9. ; FS=For esi ght

10. ; O5=Cccupi ed Station
11. ; PR=Pr oj ect Header

12. ; Sl =Si deshot | ntersect
13. ; SR=St ati on Resection
14. ; SS=Si deshot

15. ; ST=St ati oni ng

16. ; TA=Tapi ng

17. ; TP=Turn Poi nt

18. ; TS=Ti e Sequence

19. ; TX=Text Bl ock

20. ;UE=Wility Elevation
21. AD 9 0 Angl e Distance List,
22. AR 9 1 Area,

23. . .

Figure 6. Extract from TAGSHLP File

The AA: data tag is described as being the “Area Computed”. This text will appear
if the ? key is pressed when the flashing cursor is on this tag. The response can be
up to 9 characters, and must be numeric (type code 1). The AC: data item is
described as “Activity”, and it may be responded to with up to 2 characters of
alphanumeric input. The lines beginning with a semicolon list the alowable
responses to the data tag prompt. These will be listed on the screen for scrolling and
selection if the ? key is pressed when the cursor is on the data field. If aresponseis
entered that is not in the list, an error message will be displayed and the response will
not be accepted. Compare the list of allowable activity names to the help screen in
Figure 4.

In the listing of the full default TAGS.HLP file in the Appendix, look at the list of
allowable responses to the FE: (feature code) data tag. The TAGS.HLP file can be
customized to include the list of standard feature codes and descriptions developed
by the user or for use by a particular CADD system or data collector task. Thisway,
the surveyor can select the correct feature code from the prepared list and any
responses not in that list will not be accepted. See the SDMS Collector User's Guide
for information on setting up the file so responses not in the list will be accepted.
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Configuration Files

SDMS Caollector uses five different configuration files to define various settings,
global values, and tolerances. Configuration files have a similar format to SDMS
Collector project files. Each line begins with a two character data tag, followed by a
colon and a data item response or value. The data tags used in configuration files
often have the same name as data items used in SDMS Collector project files, even
though the definition is entirely different. For example, the AD: data item in a
project file defines a list of taped measurements in the taping activity. When used in
the configuration file SYS.CFG, it designates when and if automatic date-and-time
stamping is done to the project file. Both project and configuration data tags are
described in the data tags table in the Appendix of this guide, but the ones used for
configuration files are clearly marked as such.

Configuration files can be accessed and modified through CONF (F7) on the SDMS
main menu. This displays the Configuration’s menu shown in Figure 7. Each of the
five configuration files can be selected using the appropriate function key.

|| Gonfigurations ||

Pick a Configuration to Change

| JdSyus |Proj|Cntl] _ JI-0 |Tol | |

Figure 7. SDMS Configuration Menu

Below are brief descriptions of the configuration files. Configuration options are

described in more detail in the Customizing SDMS Collector section.

* CNTL.CFG - defines the names of a primary and secondary control point file;
the primary and secondary stake out point files; an output or write control point
file; the horizontal aignment file; the vertical alignment file; and the
superelevation file.

« |O.CFG - defines input/output configuration settings such as the default
directory path names to be used for different types of files, the name of the serial
I/0O device and its communication parameters, the name of the printer output
device, and some page layout settings for report generation.

* PROJECT.CFG - defines default responses to typical project header data tags,
such as the 3-wire stadia constant, units of length measurements, and units of
angle measurements. It also allows the user to specify the name of one sequence
file to be executed when resuming work on an existing project, and another for
starting a new project.

e SYS.CFG - defines global system settings such as turning on or off logging to
the printer, automatic date/time stamping, and file overwrite and removal
protection.

e TOL.CFG - defines default tolerances of various types and certain project
database limits. For example, the configuration settings in TOL.CFG include
the maximum number of stations in a traverse, the 3-wire stadia difference, and
the resection tolerance distance.

To obtain help in responding to these prompts, each .CFG file has a corresponding
HLP file. For example, the HELP file for SYS.CFG is SYS.HLP. These help files
have the same structure as the TAGS.HLP file described earlier. They provide a
description of each tag, the size of the response input field, a code for the type of
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response, and in some cases a list of allowable responses. Pressing the ? key at one
of the prompts, displays the help file information for that particular configuration
file. If the data item has a list of allowable responses, the desired response can be
selected from the list.

The SDMS Collector Menu System

The Main Menu

The main menu, shown in Figure 2 is the first menu to appear. The options on this

menu are:

* Proj (F1) - creates a new project or reopens an existing one, then activates the
project mode operations.

e Edit (F2) - activates the SDMS Collector editor for viewing and modifying a
datafile. Thisisasimple text editor designed especially for editing SDMS data
fileson an 8 line by 40 column display screen.

e Comp (F3) - activates the menu for performing batch computations on an
SDMS project (.PRJ) fileto create acalculated (.CAL) file.

* |/O (F4) - activates a menu for sending, receiving, and printing files using the
communication ports.

» Disk (F5) - activates a menu for performing disk and directory operations, such
aslisting directories, and copying, renaming, and deleting files.

e Conf (F7) - activates the Configurations menu, shown in Figure # 7, that is used
for viewing and editing the system configuration files.

Press the Esc key at the Main Menu to exit from SDMS Caollector to the DOS
command prompt.

Project Mode Operation Menus

Project mode operations refer to the operations for taking measurements and adding
data to the project. There are three different contexts for being in project mode, and
each has a dlightly different set of menu options. These contexts are:

* Project Mode in an Activity - this is the mode used when an activity has been
started, and the user is responding to the prompt sequence of data items for that
activity.

 Project Mode in a User Shot Sequence - this is the mode used when a user
shot sequence is being executed, and the user is responding to the activity and
data tag prompts defined in that sequence.

 Project Mode at MIOC - MIOC stands for More Input or Command. Thisis
the mode used when SDMS is waiting for the user to tell it what to do next (start
anew activity, call auser shot sequence, perform live computations, €tc.).

Figure 8 shows the menu displayed for Project Mode in an activity. The menu
options are described below.
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CP:83/23-95 B8:88:49
AC:=08

PH:2

FE:BL

PD : MONUMENT
IH:4.86]

MealMea2]|  JGet | [ | | |

Figure 8. Menu for Project Mode in an Activity

 Meal (F1) - activates and/or downloads the horizontal angle, vertical angle, and
dlope distance from the connected total station instrument and uses these values
to respond to the HZ:, VT:, and DS: data tagsin the current activity.

* Mea2 (F2) - activates and/or downloads only the horizontal angle and vertical
angle from the connected total station instrument and uses these values to
respond to the HZ:, and VT: data tags in the current activity.

e Get (F4) —is used in an activity to extract the coordinates of a known point
located in one of the active control point files and inserts their values after the
appropriate XC:, YC:, and ZC: datatagsin the current activity.

Figure 9 shows the display screen for project mode in a user shot sequence. This

adds one additional menu option to those described above. It also adds a sequence

status line just above the menu line.

»  SavS (F3) - updates a constant (pre-defined response) in the sequence file. For
example, if the sequence already has a PD: (point description) response defined,
anew entry can be made and saved to the sequence file.

FE:BL

PD: MONUMENT

IH:4_86

SH:=3.4
AC:=58

PH:18A
Sequence=ROADS .5EQ Level:1l Shot:4
mm---

Figure 9. Menu for Project Mode in a Sequence

The project mode menu at MIOC is shown in Figure 10. The MIOC mode displays
when the current prompt is the AC: data tag. As soon as an activity response is
entered, SDMS will switch to the “project mode in an activity” set of operations, as
shown in Figure 8.

FE:FE M1 OC]]
PD:8"SPIKE

HZ:0.0008

UT:91.2345

DS =400 .32

SH:5.8
MeailMeaZlSeq | | __ |Compl|Func|Stak
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Figure 10. Menu for Project Mode at MIOC

The new options shown in this menu are:

*  Seq (F3)- prompts for the name of a user shot sequence to execute. This puts
the system into the project mode in a sequence context.

e Comp (F6) - activates the Live Computations menu.

* Func (F7) - activates a menu with options to activate the Edit, Comp, /O, Disk,
and Conf menus.

 Stak (F8) - activates a menu to perform certain field calculations, such as
inversing, stake out, and computing stations and offsets.

The Edit Menu

The Edit menu is accessed by pressing Edit (F2) at the Main Menu. In project mode,

the edit functions are accessed using Func (F7), Edit (F2), as shown in Figure 11.

The SDMS Collector editor is a text editor used to make manual modifications to an

SDMS file. The arrow keys, Page Up, Page Down, Home, and End keys are used to

move around in the file being edited. There are also special edit functions such as

inserting a line (Ctrl-N), deleting aline (Ctrl-D), erasing to the end of aline (Ctrl-L),

moving to the top of the data file (Ctrl-T) and moving to the bottom of the edit file

(Ctrl-B). The Edit menu options are:

e Srch (F2) — Search allows the user to do searches for text strings.

* Recl (F3) — Recalls deleted lines from a buffer and re-enters those lines in the
file being edited.

* Prnt (F4) — alowsthe user to print the file in record format.

» File (F5) — Accesses the Read, Write, and Save file functions. These functions
are described in detail in the SDMS Collector User's Guide.

* Undo (F6) — Reinserts aline of data that has been deleted.

EST1.PRJ [| Edit ||/ rnru
PR:=TEST1.PRJ
TK:COM
AC:=PR

ID:12345

NM:HWY-6@
DT:03,22/95
___J8rch]Rec1|Pent|FilelUndo] |

Figure 11. The SODMSEdit Menu

The 1/O Menu

The 1/0O menu, shown in Figure 12, controls file and printer communications through
the serial ports (data collectors and PCs) and paralel ports (currently PCs only). Itis
accessed directly from the main menu using 1/0 (F4). In the project mode, it is
accessed using Func (F7), 1/0O (F4). Currently, this function only allows printing of
files.

The /O options are:

* Recv (F1) - receives afile through the seria port. This option is shown only if
the I/O menu is accessed directly from the main menu. File transfers can not
take place while in the project mode.
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e Send (F2) - sends afile through the serial port. This option is shown only if the
I/0 menu is accessed directly from the main menu. File transfers can not take
place while in the project mode.

* Prnt (F3) - Prints a file to the configured printer port. Do not use this option
unless a printer is on-line, or the system may hang up trying to write to a device
that is not there.

|| 10 Operations ||

Pick An I-0 Command
Recv|  [Send] |Pent| | [ |

Figure 12. Thel/O Menu

The Disk Operations Menu

The Disk Operations menu, shown in Figure 13, is used for common file operations.
It is accessed directly from the main menu using Disk (F5). In the project mode, it is
accessed using Func (F7), Disk (F5). Standard DOS wildcards may be used with all
of these functions. The options on this menu are:

e Dir (F1) - displaysalisting of filesin adirectory.

e Copy (F2) - copies afile to adifferent name and/or a different directory.

Renm (F3) - renames afile.

* Del (F4) - deletes afile.

N Disk Operations ||

Date:@3-23/95 Time:18:22:85%
Dizk Space Avail:63119368

Pick a Disk Command

Dir |CopylRenm|Del | | | | |

Figure 13. The Disk Operations Menu

The Configurations Menu

The Configurations menu is shown in Figure 14. Each of the menu options shown
accesses one of the five SDMS Collector configuration files. The options are:
» Sys (F2) — Displays and allows editing of the system configuration settings file

(SYS.CFG).

* Proj (F3) — Displays and allows editing of the project configuration settings file
(PROJECT.CFG).

e Cntl (F4) — Displays and allows editing of the control configuration settings file
(CNTL.CFG).

 |/O (F6) — Displays and allows editing of the input and output configuration
settings file (10.CFG) for file paths and communications
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e Tol (F7) — Displays and allows editing of the tolerance settings file (TOL.CFG)
for aproject.

|| Gonfigurations ||

Pick a Configuration to Change

| JdSyus |Proj|Cntl] _ JI-0 |Tol | |

Figure 14. SDMS Configuration Menu

Each of the items is described in more detail in the Customizing SDMS Collector
section.

Compatibility with Post-Processing Software

SDMS Collector was designed to provide field survey information for use by office
CADD and GIS systems. These systems may use the data to produce topographic
maps, plat sheets, legal descriptions, digital terrain models, and to store information
in a GIS database. What the data is to be used for has a strong influence on the type
of information collected and the methods used to collect it. These office systems may
read the data from either the SDMS Collector .PRJ file or the SDMS .CAL file. The
project (.PRJ) file contains only raw measurements, which must be processed further
before the data will be of much use for CADD and GIS systems. The .CAL file has
already had the measurements reduced to coordinate val ues.

SDMS Collector batch computation functions can produce an SDMS .CAL file, but
it does not contain very sophisticated processing algorithms or reporting options.
Generally it is better to use the SDM S Processor PC application to convert an SDMS
.PRJ file to an SDMS calculated .CAL file. In addition, some third party CADD
programs can also process SDMS .PRJ files to produce an SDMS .CAL file.
However, these third party systems may interpret some of the information in the .PRJ
file differently than SDMS Processor. Therefore, it is essential to understand how a
post-processing program interprets the SDMS .PRJ data before it can be properly
collected. See the SDMS Processor User’'s Guide for details on using that PC
application.
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Using SDMS Collector

Overview

At this point the user should have a basic understanding of the SDMS data structure
and the SDMS Caollector menu system. In this section an SDMS project will be
developed. It is recommended that SDMS Collector be installed on a desktop or
laptop computer for working through the tutorials.

The sample project used in the first tutorial is a single wire leveling task. Since this
is the first actual SDMS project to be explained, extra detail will be added to each
step to make sure what is happening inside the system is understood. In later
tutorials, the System Response column of the tutorial tables will look at only the
more visible actions of the software.

Starting SDMS Collector

In this section, an SDMS project will be started and some of the setup and
configuration information will be reviewed before actually working through the
project. The instructions assume SDMS Collector isinstalled on the C: drive. If not,
make the appropriate drive letter substitution when following the steps.

Step User Input System Response

1 Change to the default directory where  Sets C:\SDM S as the current directory.
SDMS Collector was installed by
entering CD \SDM S[J

2. Enter SDM S Executes the SDM S Collector software
and displays the main menu screen.
SDMS opens and reads the information in
the configuration files. Thesefiles, .CFG
and .HLP are located in the SDM S

directory.
3. Pressthe F7 key. Activates the Configurations menu, and
prompts: Pick a Configuration to Change
4. Press the F6 key. Selects the 1/0 configuration to be edited.

SDMS reads the |O.CFG file and loads it
into the SDM S editor. It also reads the
10.HLP file to see what the allowable data
items and responses are for this
configuration file.
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Step User Input

System Response

5.

Press the ? key. Displays the description of each dataitem
in the configuration file. These
descriptions are read from the IO.HLP

file.

Press the Esc key. Returns to the edit menu.

Thefirst fivelinesin thisfile define
the directory paths for various files
created or used by SDMS Collector. If
SDMS Collector isinstalled to adrive
or directory other than C:\SDMS,
change these lines to reflect the
correct disk location. For example, if
SDMSisinstalled on the D: drive,
substitute D:\ for C:\ in these lines.
Move around the file using the arrow
keys and the Page Up and Page Down
keys. The Ins key toggles the editor
between character overwrite and
character insert modes.

Pressthe F5 key. Exits from editing the 1/O configuration
file and displays a menu with options for

saving changes or quitting without saving.

If any changes were made to the
configuration, pressthe F1 key to save
the changes. Otherwise, press F2

Returns to the Configurations menu.

10.

Pressthe F3 key. Selects the Project configuration for
editing. SDM S reads the PROJ.CFG and
PROJ.HLP files and loads them into the

SDMS editor.

11.

Scroll down the list of dataitems.

Note that Curvature and Refraction is
turned on (CR:YES), that the units of
length are feet (UL:F), the units of
angles are degrees-minutes-seconds
(UA:D), and the units of temperature
are degrees Fahrenheit (UT:F). For the
purposes of thistutorial, do not
change any of these settings.

12.

Note the dataitem NS:NEWPR
toward the bottom of thelist. This data
item defines sequence file
NEWPR.SEQ as the default sequence
of dataitemsto be prompted for when
beginning a new project. The I/O
configuration defined the directory
path for sequencefilesto be
C\SDMS\SEQ. Thus, each time a
new project is started, SDMS will
automatically use the sequencefile
C:\SDMS\SEQ\NEWPR.SEQ .

13.

Press the Esc key to exit the editor. Displays the prompt: OK to Lose Edits?

YesNo

14.

Pressthe Y key. Choosing Y will exit  Returnsto the Configurations menu.
without saving any inadvertent
changes.
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Step User Input System Response

15. Press the Esc key. Returns to the Main menu

16. Either exit SDM S by pressing the Esc
key, or remain at the main menu to
continue the next tutorial session.

Working a Project

Now that the setup and configuration has been checked and verified, an SDMS
project will be developed. For the first example, the data for a simple single wire
level run between two USGS benchmarks will be entered manually. This project
will be named GSLEVEL.

Step User Input System Response
1 If SDMS Collector is at the Main
menu screen, skip to step 4.
2. Change to the default directory where  Sets C:\SDM S as the current directory.
SDMSwas installed by entering CD
\SDM S
3. Enter SDM SO Executes the SDM S Collector software

and displays the main menu. SDMS
opens and reads the information in the
configuration files.

4, To make sure anew project is started,  Activates the Disk Operations menu.
first use the Disk utilities to delete any
existing files with the name
GSLEVEL. Pressthe F5 key (Disk

command).

5. Pressthe F4 key (Del command). Displays the prompt Delete C:\SDM S\* .*
with the cursor underneath the first
asterisk.

6. Modify the file specification to read Displays the prompt: Delete n Files Yes
CA\SDMS\PRAGSLEVEL.* and press No?where nisthe number of files found
the O key with that root name.

7. Pressthe Y key. Deletes al files on directory

C:\SDMS\PRJwhose root nameis
GSLEVEL, then returns to the Disk
Operations menu.

Press the Esc key. Returns to the Main menu.

Press the F1 key (Proj command). Displays the prompt: Project Name >
* PRIC:\SDM S\PRJ\.PRJwith the cursor
underneath the “.”

10. Type GSLEVELDO Displays the message:

New Project

Enter Task

TK:

Thisis the beginning of the data collection
for thelevel run. Promptswill be
displayed for information with a series of
datatags.

11. Typethe 3 letter task name for single  Defines the project as asingle-wire level

wire level, as shown. LEVO task. The next set of prompts are the data

items defined in the new project sequence
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Step User Input

System Response

file, NEWPR.SEQ.

12.

For this set of prompts, enter the
responses shown below.
AC:PRO
ID:GSLEVELDO

NM:3 WIRE LEVELO
DT: O

WE:FAIRO

TE:630

BP:300

IT:MANUALD

SN:O

OB:your initia s
RE:your initials[]

Defines an ID and name for the project,
stores the weather conditions, setsthe
instrument type as MANUAL (keyboard
entry of measurements) and saves the
initials of the observer and recorder. Then
displays the prompt AC:OS.

All of these dataitems are optional except
the instrument type (IT:).This must be
specified for SDM S to know where the
measurements will be coming from. For
reading from an actua instrument, it must
load the correct software drivers for the
selected brand and model.

13.

Press the [ key to start the Occupied
Station activity.

SDMS reads the TASK. TGSfile to see
what the dataitems are for the occupied
station activity inthe LEV task.

14.

For the AC:0S data item prompts,
enter the responses shown below.
PN:10

FE:BMO

PD:USGS 31D 19570
ZC:835.6100

Stores the information associated with the
occupied station on benchmark point 1in
the GSLEVEL project file, then displays
the prompt AC:BS

15.

Pressthe [0 key to start the Backsight
activity.

SDMS reads the TASK. TGS file to see
what the dataitems are for the backsight
activity inthe LEV task, then displays the
RR prompt.

16.

Enter the rod reading value 6.2901

Stores the rod reading for the backsight,
then displays the AC:BS prompt again.

17.

Type TP over the BS activity response

and press [.

Beginsthe TP: (turning point) activity.
SDMS reads the TASK. TGS file to see
what the data item prompts are for this
activity, then displays the RR: prompt.

18.

Enter the rod reading value 1.360]

Stores the rod reading for the turning
point, then displays the AC: TP prompt.

19.

TypeBS (over TP) O

Starts the backsight activity, and displays
the RR: prompt.

20.

Enter the value 8.940 for the observed

rod reading for the backsight on the
turning point.

Stores the backsight rod reading, and
displays the AC:BS prompt. (Thisentry is
adeliberate error that will be corrected in
the next step).

21.

To correct the rod reading entry,
backspace over the AC:BS prompt
and type RR:7.940in its place. The
colon will be displayed automatically;
do not typeit.

Stores a second rod reading value for the
last BS activity. When more than one
entry of the same dataitem is made within
asingle activity, the last oneis considered
correct. SDMS now re-displays the
AC:BS prompt.

22.

TypeFS (over BS) O

Starts the FS: (Foresight) activity. SDMS
reads the TASK.TGS file to see what the
data item prompts are for this activity in
the level task. Displays the PN: prompt.

23.

For the foresight activity prompts,

Stores the foresight shot information, then
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Step User Input System Response

enter the responses shown below. displays the AC:FS prompt.

PN:20

FE:BMO

PD:USGS 31E 19570
RR:9.370
ZC:839.1230

24, Press the Esc key to exit from data Displays the prompt Close or Suspend
collection.

25. Press the C key to close the project. Returns to the main menu

26. Either exit SDM S by pressing the Esc
key, or remain at the main menu to
continue in the next tutorial session.

Discussion of the Tutorial

The level run just completed is a typical example of how SDMS Collector can be
used to collect and store survey data. By setting the task type to be LEV, SDMS
Collector read the TASK. TGS file to see what activities are allowed in that task. For
each activity listed, SDMS Collector displayed the default data tag prompts for that
activity. Thus, the BS: and TP; activities prompted only for the rod reading data tag
since TASK.TGS defined that as being the only data tag needed. The OS: and FS:
activities required a point number and elevation, but also prompted for an optional
point description and feature code. The FS: activity also required a rod reading to
close the level run.

Each time the AC: data tag prompt was displayed, there was a default activity type
present. Once the project header data had been entered, the first default activity was
AC:0S. Thereafter, the default activity was the same as the activity just completed.
As this example demonstrated, the activity to be initiated can be changed by typing
over the default activity type with a different one. The data tag displayed can be
changed by backspacing over the data tag name and typing in the name of the data
tag desired. After the new data tag was accepted, SDMS then redisplayed the tag
originally displayed. Thisfunction was used in step 17 to change the AC:BSto TP..

SDMS Caollector does not change to the default sequence for the activity currently
displayed until the user presses <ENTER> on that new AC:. Therefore, nothing in
the just completed Activity is stored to the project file until the new Activity is
accepted. This feature allows the user to modify items in the just completed Activity
without having to go to Edit mode. This also allows the user to move the cursor over
the currently displayed Activity and type in any valid data tag. The data tag and
response will be added to the bottom of the previous activity. SDMS will then
redisplay the next Activity prompt. This was demonstrated in Step 21 of the sample
project above. This procedure allows the user to either add an item to an activity that
is not in the default prompts for an activity listed in the TASK.TGSfile, or to change
an aready entered item in the activity by entering the same data tag and a new
response.

The same procedure is used to change or repeat data tag prompts within an activity.
The data tag displayed can be changed by backspacing over the tag name and typing
in the name of the data tag desired. After the new data tag is accepted, SDMS then
redisplays the tag originally displayed. This function was used in step 21 to correct
an erroneous entry of arod reading value. Remember SDMS processing will always
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use the last occurrence of a data item within an activity. The only exceptions are
AD:, CH:, CM:, PD:, and PL..

Notice that whenever the current prompt was the AC: data tag, the letters MIOC
(More Input or Command) appeared in the upper right corner of the screen. At this
point the user could input more data, use one of the function keys to execute a menu
command, or press the Esc key to close or suspend the project to return to the main
menu. Once the Enter key was pressed to start an activity, the MIOC message
disappeared until the next time the AC: data tag was reached.

Performing Batch Computations

In the following tutorial session, the SDMS Collector batch computations utility will
be used to analyze and reduce the data stored in the previous session. The batch
computations use the stored data to compute coordinates or elevations, or both
(depending on the type of task) for measured points. In the case of the leveling task,
it will calculate the vertical error of closure on the level run from the beginning
benchmark point to the ending one, and adjust the elevation measurements to force
closure. Since leveling does not involve any horizontal measurements, only
elevations are calculated.

The batch computations command reads the project .PRJ file and produces a .CAL
file with the same root name. The .CAL file has all of the data originally read from
the .PRJ file and adds the calculated coordinates and/or elevations using the XX:,
YY: , and ZZ: data tags. There is also an option for storing the points as control
pointsina.CTL file. The control point file to which calculated points are written to
is referred to as the Write Control file. This file can be used by SDMS to read
coordinates and elevations of control pointsinto later activities in the same project or
into any activity in a new project.

Step  User Input System Response

1 If SDMS Collector is at
the Main menu, skip to
step 4.
2. Change to the default Sets C:\SDMS as the current directory.
directory where SDMS
was installed by
entering
CD\sbMSO
3. Enter SDM SO Executes the SDMS Collector software and displays
the main menu. SDM S opens and reads the
information in the configuration files.
4. Press the F3 key (Comp Displays the prompt
command). Compute File ->
C:\SDMS\PRJ\.PRJ
5. Pressthe F1 key (Dir Displays the prompt

command)

Choose Directory Path
C\SDMS\PRM\*.PRJ

Pressthe [0 key.

Listsall .PRJfilesfound in the directory.

Usethe | key to

Displays the following information and prompt

highlight file message.
GSLEVEL.PRJ; then Batch Computations
pressthe O key.

Input File: CASDMS\PRAGSLEVEL.PRJ
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Step User Input System Response
Read Control:
Write Control: CASDMS\PRAGSLEVEL.CTL
Hz-Alignment:
OK to Continue? Y/N
Thisindicates that the GSLEVEL.PRJ project data
file created in the previous session will be used as
input for the computations and that thereis no file of
existing control points from which to read. The
calculated points resulting from the batch
computations will be written to control file
GSLEVEL.CTL. If aCTL fileisdefined in the
configuration file, that file name will be used. No
horizontal alignment geometry is needed or defined.
8. Pressthe Y key to Displays the following information.
continue. Single Wire Level Unadjusted
Total Elev. Diff. = 3.50000
Error of Closure =-0.01300
9. Press the [ key. Displays the message
CREATE CAL FILE? YesNo
10. Pressthe Y key. Displays the message
PRINT REPORT? Yes No
11. Pressthe N key. (If you Adjusts the measurements to force vertical closure,
have a printer attached, calculates the level run point elevations, creates the
you may opt to answer .CAL and .CTL files, and returns to the main menu.
Y, instead)
12. Exit SDMS by pressing

the Esc key, or remain
at the main menu to
continue in the next
session.

Using the SDMS Collector Editor

The SDMS Collector editor is atext file editor specifically designed for viewing and
modifying the various types of SDMS files on a small screen display. It is restricted
to editing files with the extensions .PRJ, .SEQ, .CTL, .ALI, .CAL, .EDI, and .TGS.
Figure 15 shows the SDMS Collector Edit menu. To edit any other SDMS file (such
as TAGS.HLP), an ASCII text editor program must be used.

The top line is the Status line that shows the name of the file being edited, the screen
title (“Edit”), and the line number in the file that is currently highlighted. If the word
“Ing” is also showing, the character insert mode is active. If not, the character
overwrite mode is active. Below this, the editor displays up to six lines of the text

file.
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Figure 15. SDMS Editor Menu

The highlighted line shows which line the cursor is currently on. The blinking
underbar cursor shows which character is active on that line. The maximum
allowable length for any field is highlighted as blank characters when a field is
selected. The SDMS editor uses most of the normal PC editing keys in the usual
way. Some of most used keys are described below. A complete list can be found in
the SDMS Collector User's Guide.

Editor Key Function
<~ and - Moves the cursor |eft or right one character.
T and | Moves up or down onelinein thefile.

Pg-Up and Pg-Down Moves up or down one full screen (6 lines) in thefile.

Home Movesto thefirst line currently showing on the display.
End Movesto the last line currently showing on the display.
Ins Toggles between Insert mode and Overwrite mode.

Dd Deletes the character the cursor is currently under.

"B Moves the cursor to the bottom of thefile.

"D Deletesaline

L Deletes from cursor location to the end of afield

N Insertsaline

T Moves the cursor to the top of thefile.

? Help

One characteristic of the editor is that it is expecting to create or modify lines that
begin with a two-character data tag followed by a colon. It automatically places a
colon as the third character on each line. The cursor will jump from the second to
the fourth column (and vice versa) when moving the cursor across alinein thefile.

The next tutorial session uses the editor simply to view the contents of the files
created in the previous sample project. No modifications to the file will be made at
thistime.

Step  User Input System Response
1 If SDMS Collector is at the main
menu, skip to step 4.
2. Change the default directory to Sets C:\SDMS as the current directory.

where SDM S Collector was
installed by entering

CD \SDMSO

3. Enter SDM S Executes the SDM S Collector software and
displays the main menu. SDMS opens and

26 ¢ Using SDMS Collector

AASHTO SDMS Getting Started Manual



Step  User Input System Response

reads the information in the configuration

files.
4. Pressthe F2 key (Edit command).  Displays the prompt
Load File ->
C:\SDMS\PRJ\.PRJ
5. Press the F1 key (Dir command) Displays the prompt

Choose Directory Path
CA\SDMS\PRM\*.PRJ

6. Change the file specification to Listsal filesfound in the directory
read C:\SDMS\PRJ.
C:\SDMS\PRJ\* .*
and press the O key.
7. Usethe | key to highlight file Loads the GSLEVEL project fileinto the
GSLEVEL.PRJ, then pressthe ] editor, displaying thefirst 6 lines.
key.
8. Use the Pg-Down and Pg-Up keys

to scroll through the file. Compare
the data items stored in the project
file to the steps performed in the
tutorial in Section 3.2. There may
be extralines displayed, such as
CP: and adate and time. These
items are automatically placed in
the file by SDMS when thefileis
closed.

9. See the SDM S Collector User's
Guide to experiment with some of
the edit operations described there.

10. Pressthe F5 key (Filecommand),  Exitsthe editor without saving any changes.
then prefjs FS again (Quit OK To Lose Edits? Yes No will be displayed.
command) If N is pressed, SDMS will not exit the file.

Respond with Y if it is okay to exit.
The system returns to the Main menu.

11. Repeat steps 4 through 7, but this  Loads file GSLEVEL.CAL into the editor.
time select file GSLEVEL.CAL to Thisfile was produced by SDM S Collector
edit. doing the batch computations.

12. Scroll through the .CAL file.

Notice that the intermediate BS:
and TP: points now have the
calculated elevation values stored
using the ZZ: datatags.

13. Exit thisfile by pressing F5 twice.  Returns to the Main menu screen.
14. Repeat steps 4 through 7 and Loads file GSLEVEL.CTL into the editor.
select file GSLEVEL.CTL. Thisisthe control point file created with the

batch computations.

15. Scroll through the control point
file and observe the structure.
Notice that each point has data
tagsfor XY coordinates (XC: and
YC:), but that these items are
blank. ZC: values should befilled
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Step  User Input System Response
in.

16. Leavethisfileloaded in the
SDMS Editor during the
discussion of Control Filesin the
following section. Later, exit the
editor by pressing the F5 key
twice.

Control Point Files

A control point file (.CTL) is used to store information about points with known XY
coordinates, elevations (Z), and attributes. The primary purpose of a control point
fileisto allow SDMS Collector to read known point data and insert that data into the
current project. For example, when using the OS:; activity to set up the instrument on
a known point to begin a traverse, the Get (F4) function is used to read the datafor a
control point from the control file.

A control file uses the basic SDMS format, in which each line begins with a two-
character datatag. The following is an example of the basic structure for a control
file. See the SDMS Collector User's Guide for other data tags that may also be
included.

AC:xx (Any activity name may be used, but OS or SS are most common)
PN:point number

Y C:northing coordinate

XC:easting coordinate

ZC:elevation

PD:point description

The point number must be provided, as well as either the XY coordinates, the
elevation, or both. All other valid data items are optional. One way of creating a
control paint file is with the SDMS Collector Editor. Other coordinate geometry and
CADD systems also have utilities for creating SDMS control point files. Control
point filenames must use the .CTL extension.

When data is being collected for a project, any or al of the data for a control point
data can be extracted from the control file to fill in the data tag fields for activities
like OS;, BS;, FS;, and TP:.. For example, at the PN: prompt in an Occupied Station
activity, press the F4 key to get al of the data that is stored in the control file for a
point and insert that data to the matching data items. Pressing F4 displays the
prompt Get PN:+. This lets the user specify the point number to be read, get the next
unread control point, or get the previously read control point. Specific data items for
a control point can also be selected. For example, if the current data tag prompt is
either YC:, XC:, ZC:, or PD:, pressing the F4 key will pull just that data item from
the control file.

SDMS Caollector can have up to five different control files active at atime. Each has

an associated data tag, as described below. In addition to these, the horizontal and

vertical alignment files and the superelevation file are necessary for the stake out

functions to operate properly. The data tags for these files are listed following the

control file datatags.

e L1 - The Primary Read Control file. Thisisthe first file searched when you use
the F4 key to get information from a control file.

e L2: - The Secondary Read Control file. If the specified point is not found in the
L1: control file, thisfileis searched next.
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e Sl: - The Primary Staking Control file. This file stores information for points
that are being staked out.

e S2: - The Secondary Staking Control file. Thisfile is searched if a point being
staked out is not found in the S1: file.

* WC: - The Write Control file. When using batch computations, SDMS writes
the data for known and calculated pointsto thisfile.

The names of the default control files are defined using the CNTL option under the
CONF menu. The file names can be changed during a data collection session, at
MIOC, by accessing the Control Configuration (Func (F7), Conf (F7), Cntl (F4)).
Highlight the appropriate data tag (L1:, S1:, etc.). Then tab over to the right of the
colon and type in a different control point file name and the appropriate file
extension.

Alignment Files

Horizontal Alignments

A horizontal alignment file defines the geometry for a horizontal alignment or
baseline. It is used for computations involving station-offset values. Horizontal
alignments are defined in SDMS based on the PI definition. The horizontal
alignment file is used to compute point positions that are based on station and offset
in 3D stakeout.

Horizontal alignments files use the extension .ALI. The TY: dataitem in the header
of an alignment file is used to define the type of alignment is being used. Therefore,
the response will be PI (TY:PI). The Cntl option under the configuration menu is
used to name the horizontal alignment file that will be used for the project. In the
Control configuration file, it is specified with the HA: datatag. The structure of the
horizontal alignment file is described in detail in the SDMS Collector User’s Guide.

Vertical Alignment (Profile)

A vertical alignment file defines the VPI points specified by station and elevation.
This information is used by SDMS Collector to compute the profile grade line
elevation at any station along the alignment during the 3D stake out functions.
Symmetrical and asymmetrical vertical curves are specified by defining the length(s)
of the parabolic curves along the profile at aVPI. Thefirst and last VPI can not have
vertical curves. PRO isused asthe file extension for Vertical Alignment files.

Superelevation Files

A superelevation file defines the slopes to be used at a station and elevation. This
information is used by SDMS Collector to determine the left and right side slopes of
the design sections at any station along the alignment using the 3D stake-out
function. SUP is used as the file extension for superelevation files.

Alignment File Configuration

The names of the alignment files are defined using the Cntl option under the
configuration menu. The file names can be changed during a data collection session,
at MIOC, by accessing the Control Configuration (Func (F7), Conf (F7), Cntl (F4)).

The following tags relate to files needed for stake out functions to operate properly:
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e HA: - The horizontal alignment file. This file defines the horizontal alignment
geometry needed for the calculations used in 2D and 3D stake out functions.
 VA: - The vertica alignment file. Thisfile defines the vertical profile geometry

needed for the calculations used in 3D stake out functions.
* Sk - The superelevation file. This file defines the station cross slopes for the
sub-grade or pavement calculations used in 3D stake out functions.

Note: Horizontal alignment files can stand by themselves when needed for SDMS
Collector computations. However, the vertical alignment and superelevation files are
only valid when associated with their associated horizontal alignment file and must
be present and named for the 3D staking functions.
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Customizing SDMS Collector

Overview

One of the greatest strengths of SDMS Coallector is that it allows the user to

customizeit. This can be donein anumber of different areas, including:

»  Changing default configuration settings.

* Modifying TAGS.HLP to change the size of the input fields for data items; to
provide lists of allowable responses to certain data items; and, to change the
descriptions of datatags.

* Modifying TASK.TGS to specify the default data tag prompts for each activity
in each task.

» Defining user shot sequences of activities and data tag prompts for commonly
occurring situations.

e Storing macros (a sequence of keystrokes).

Changing Default Configuration Settings

The five SDMS Collector configuration files were described in the pervious sections.
Configuration settings are changed through the Configurations menu. The options
on this menu are for editing the SYS.CFG, PROJECT.CFG, CNTL.CFG, 10.CFG,
and TOL.CFG files. Each of these has a corresponding help file that specifies the
type and size of the input fields for each configuration item and the allowable
responses.

A closer look will be taken at the items defined in each configuration file. When
editing the configuration files, use the ? key to get help information on any data item.
The default configuration files and their help files are listed in the Appendix.

Configuration File SYS.CFG

SY S.CFG defines some general system settings. These settings include:

LP: If thelog to printer toggle is turned on, all entered data is automatically logged
to the named, connected print device (the device named under the PD: data tag in the
I/0O configuration). If this toggle is turned off, no automatic printer logging occurs
during data collection. Yesturnsthistoggle on; No turnsit off. The default is No.

Note: If the computer on which SDMSis running is connected to atotal station and
the PD: is COM1, logging to the printer can't occur and is automatically turned off.
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AD: This data item controls the automatic date and time stamping feature. The

default is OFF. The choices are:

e PROJ=The system date and time are inserted (stamped) at the beginning of each
project.

» STAT= The system date and time are inserted (stamped) at the beginning of
each occupied station activity, immediately following the AC:OS data item.

* SHOT= The system date and time are inserted (stamped) at the beginning of
each activity immediately following the AC:XX data item (where XX means
any valid shot activity).

e OFF= No automatic date/time stamps are made.

OP: If the overwrite protection toggle is turned on, a source file cannot be
overwritten with an edited file. Edits must be saved in a new file. If this toggle is
turned off, a source file may be overwritten with an edited file. Yesturnsthistoggle
on; No turnsit off. The default is No.

RP: If the file removal protection lock is turned on, files cannot be deleted using the
SDMS file deletion feature. If this lock is turned off, files can be deleted within
SDMS. Yesturnsthistoggle on; No turnsit off. The default is No.

MP: The macro pause setting determines the length of time, in seconds, that SDMS
pauses between steps in a macro before continuing to the next step. The default is 0
(no pause).

AS. The automatic save setting determines if each data item is saved as it is
recorded. If thistoggleisturned on, datais saved to the file automatically after each
shot. If thistoggle is turned off, the user is asked if the data should be saved. Yes
turns this toggle on; No turnsit off. The defaultisYes.

OA: The overwrite data setting determines if control point data computed during
batch processing is written to the control file, overwriting all existing information in
the file, or if the new control point data is appended, or added to the existing data in
thefile. If thistoggle isturned on by choosing A, the computed data is appended. If
this toggle is turned off by choosing O, the existing data is overwritten. The default
isO.

Configuration File PROJECT.CFG

The project configuration can be edited only when the configurations are accessed
from the main menu. That is, once in project mode (data collection), the user cannot
change the project configuration until the project is closed or suspended and SDMS
returns to the main menu.

Note:  SDMS automatically inserts certain information from the project
configuration file directly into the project file as explained in the SDMS Collector
User's Guide.

CR: The curvature and refraction indicates with a Yes or No whether the project
data should be corrected for the earth’s curvature and atmospheric refraction. The
default is Yes. This tells the post processing software to apply a correction to the
slope distance (DS) when computing the horizontal distance (DH).

W3: The three wire stadia constant is used to record the 3 wire stadia constant
value. This value should be consistent with the selected instrument type. The
default is 333.3333.

CF: The combination factor constant is used to reduce ground distances to grid
distances, and vice versa. The default is 1.00 (no adjustment).
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UL: The units of length data item documents in which units length data items are
recorded. Choose F (US Survey foot), M metric (kilometer stations), M2 metric (100
meter stations) and M3 metric (kilometer stationing). The default isF.

UA: The units of angle data item documents in which units angular data items are
recorded . Choose D (degrees), R (radians) or G (gons). The default is D. The
FORMAT for angles in SDMS is DDD.MMSSS and this is not decimal degrees.
SDMS only uses D (degrees) in computations.

UT: The units of temperatur e data item documents in which units temperature data
items are recorded. Choose F (Fahrenheit) or C (Celsius). The defaultisF.

UP: The units of pressure data item documents in which units barometric pressure
data items are recorded. Choose B (millibars) or | (inches of mercury). The default
isl.

OS: Thisis the old project - opening sequence file that SDMS automatically calls
when a suspended or closed project file is reopened. Any sequence file can be
named here. The default isblank (no opening sequence for old projects).

NS: Thisis the new project - opening sequence file that SDMS automatically calls
when a new project is opened. Any sequence file can be used here. The default is
NEWPR.SEQ (A sampleis supplied with the program).

RT: The rod type data item specifies the type of rod used during a three-wire
leveling task. If ayard rod is specified, readings are reduced to feet. If afoot or
meter rod is specified, no conversion is made. Choose from F (foot), Y (yard) or M
(meter). The defaultisF.

MM: The minimum memory data item specifies the value at which SDMS wiill
automatically notify the user at every AC:OS that the remaining available memory is
below this value. This value is given in bytes (with each byte being approximately
equal to one keystroke). The default is 1000 bytes.

Configuration File CNTL.CFG

This configuration file specifies the names of the default control point and alignment
files. SDMS inserts active control file names in the project file after the project
configuration's automatic entries. This documents the control files active during the
project mode. Seethe SDMS Collector User's Guide for details.

Configuration File 10.CFG

The /O configuration controls the flow of data and how SDMS interacts with other
devices.

DP: The data path tells SDMS where to store and recall alignment, superelevation,
and control files. The path entered hereis used as a default only, and is suggested by
SDMSfor afilelocation. Thisdefault may be overridden or changed anytime.

PP: The project path tells SDMS where to store and recall project files. The path
entered here is used as a default only, and is suggested by SDMS for a file location.
This default may be overridden or changed anytime.

QP: The sequence path tells SDMS where to store and recall sequence files. The
path entered here is used as a default only, and is suggested by SDMS for a file
location. Thisdefault may be overridden or changed anytime.

FP: The format path tells SDMS where to store and recall file format definitions to
reformat files to the SDMS format. The path entered here is used as a default only,
and is suggested by SDMS whenever the user makes a file selection for third-party
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files. This default may be overridden or changed anytime. This tag is reserved but
not implemented.

TP: The temporary path tells SDMS where to place temporary files during
computations.

SP: The screen pause controls how long the screen pauses when files or reports are
printed to the screen. Enter the pause in 1/18 seconds (18 = 1 second). The default
is18.

/O Communication Devices

CD: The communication send/receive device names the port to use when
communicating between SDMS and total stations. The default is COM1 (RS-232
communications).

/O Communication Parameters

The following /O configuration data tags control communication parameters
between SDMS and other peripheral devices. Both the computer and the device
must use the correct corresponding parameters for successful data transfer. The
default communication parameters are for an IBM-PC. Note that all communication
parameters related to the total station are hard coded with the instrument driver IT
and do not utilize these settings.

B1: Thistag sets the baud rate. Choose from 300, 1200, 2400, 4800 or 9600. The

default is 9600.

P1: This tag sets the parity. Choose from ODD, EVEN or NONE. The default is
NONE.

PR: This tag sets the data transfer protocol. Choose XON/XOFF or NONE. The
default is NONE.

D1: Thistag setsthe data bits. Choose 7 or 8. The default is 8.
S1: Thistag setsthe stop bits. Choose 1 or 2. The default is 1.

I/O Printing Controls
These I/O datatags control printing conditions:

PD: Print device names the printer connected to SDMS. The default is LPT1. The
possible choices are:

Port Name Port Description
CcoM1 Serial printer on the COM1 serid port
COM2 Serial printer on the COM2 serid port
LPT1 Parallel printer on the first parale port
LPT2 Parallel printer on the second parallel port
CON Screen display (console)

PH: The print header data tag lets the user enter a 37-character (or less)
alphanumeric page header for reports. Leave this field blank if no header is needed
on thereports. The default is blank (no header entered).

PF. The print footer data tag lets the user enter a 37-character (or less)
alphanumeric page footer for your reports. Leave this field blank if no footer is
needed on the reports. The default is blank (no footer entered).
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PL: The page length data tag controls the intervals at which the printer is to start a
new page. Enter the number of lines per page (standard spacing is 6 lines per inch).
The default is 60 lines. Set this field to 8 if the PC or data collector screen display
(PD:CON) is used asthe print device.

PW: The page width data tag tells SDMS how wide to print the reports and files.
Enter the number of characters per line. The default is 80 characters. Set this field
between 10 and 40 if the data collector or PC screen display (PD:CON) is used as
the “printer”.

PG: This data tag turns automatic page numbering on or off. Yes turns the toggle
on; No turnsit off. The defaultis No.

TS: This data tag turns automatic time stamping on or off for printed reports. Yes
turns this toggle on; No turnsit off. The default is No.

DT: This data tag turns automatic date stamping on or off for printed reports. Yes
turns this toggle on; No turnsit off. The default is No.

Tolerance Configuration File TOL.CFG

TOL.CFG defines settings for such things as minimum closures, instrument
precision specifications, error radii, and standard deviations. SDMS issues a
warning if any of the default tolerance values are exceeded during computations.
Most of the default values are based on values establish by NGS for third order
surveys and are in units of feet. To be able to switch more easily between metric and
English, the user may want to establish a TOLE.CFG for English projects and a
TOLM.CFG for metric projects and then activate the appropriate one by copying it
to TOL.CFG.

VT: This data tag is the maximum occupied stationstolerance for vertical tasks. It
specifies the maximum number of occupied stations allowed per loop during
processing. The default is 25.

W1: This data tag is the single-wire level closure tolerance and is used with the
single-wire level task. It specifies the allowable difference between the given
elevation and the elevation as computed for the survey. The default is 0.05.

ST: This data tag is the three-wire stadia difference tolerance. It specifies the
maximum difference between the upper and lower stadiaintervals. The default value
for thisdatatag is .011 feet. The tolerance is computed as:

The vaue of the top (R1:) rod reading, plus the value of the bottom (R3:) rod
reading, |ess twice the value of the middle (R2:) rod reading, or

R1: + R3: - (2 x R2:) = three-wire stadia difference

W3: This data tag is the three-wire level closure tolerance. It specifies, for three-
wire level tasks, the maximum the difference between the given elevation and the
elevation as computed for the survey. The default value is 0.03.

XC: The profile/cross-section closure tolerance specifies, for vertical tasks, the
difference between the given elevation of the closing point, and the elevation as
computed through the survey. The default valueis 0.1.

SD: The deviation from nominal stationing tolerance specifies, for cross-section
tasks, the difference between nominal stationing and the stationing as computed
through the survey. The default valueis5.

RT: The resection tolerance specifies the maximum standard deviation of the
computed coordinates. The default value is 0.3.
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ER: The radial topography error radius tolerance specifies the radia distance of
standard deviation of the Northing and Easting for sideshot intersects located from
three or more occupied stations. The default value is 0.25.

MS: The double/multi stub tolerance specifies the maximum allowable radial
difference between coordinates computed for a point from two or more occupied
stations. The default value is 0.25.

VI: The vertical inter sects tolerance specifies the standard deviation of elevations
computed for sideshot intersects. The default valueis 0.25.

RP: The ratio of precision tolerance specifies the ratio of closing distance error to
the length of the traverse. The value entered is the whole number to the right of the
colon when the precision is expressed as a ration of precision. Li####H#. For
example, a ratio of 1:20000 would be recorded as RP:20000. The default value is
10000.

TT: Maximum number of occupied stations in a traverse task. It specifies the
maximum number of occupied stations allowed per traverse. A warning will be
given during processing that the number has been exceeded. The maximum and
default value is 25. SDMS will not process the file if it contains more than 25
Occupied Stations.

TA: The traverse horizontal angle closure tolerance specifies the difference
between the given closing azimuth, and the azimuth computed through the traverse,
divided by the number of occupied stations. The default valueis 3.

TE: The traverse elevation closure tolerance specifies the maximum difference
between the given elevation of the closing point, and the elevation as computed
through the survey. The default valueis 0.5.

HA: The set horizontal angle tolerance specifies the standard deviation of
measured horizontal circle readings. The default valueis 5.

VA: The set vertical angle tolerance specifies the standard deviation of measured
vertical readings. The default value is 20.

DS: The set distances tolerance specifies the standard deviation of measured
distance readings recorded in sets. The default valueis 0.05.

Customizing the TAGS.HLP File

The ability to modify the TAGS.HLP file is one of the most powerful tools for

customizing SDMS Collector. There are a number of basic items that can be

customized by editing the TAGS.HLP file. These are:

» The description of each data tag that is displayed when you use the ? key for
help.

»  Thewidth of the input field for each data tag.

* The list of alowable responses, and the description of each response, for any
data tag.

»  Theresponse type, such as alpha, numeric, or alphanumeric.

Data tags cannot be changed or removed, but the responses for most tags can be
changed. Seethe SDMS Collector User's Guide for information on this function.

TAGS.HLP cannot be changed with the SDMS Collector editor. An ASCII text
editor must be used. Be very careful when modifying this file. If it has formatting
errors it may cause SDMS Collector to function incorrectly. Data tags must be in
alphabetic order, and the information provided isin a very specific format. Look at
the AA: datatag as an example.
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AA 91 Area Computed,

The first two characters are the data tag name. The second item, separated by one
space, isthe width of theinput field. When the AA: datatag is being prompted for, a
response of up to 9 characters may be given. Any characters entered past the ninth
are truncated. The input field is highlighted on most displays. After the response
field width, separated by one space, is a numeric code indicating the type of
response. Code 1 specifies that the response must be a numeric value. Following
this code is the data tag description that is displayed when the ? key is pressed for
help. Thisdescription is always terminated by a comma.

The following is an example that includes some of the allowable responses for the
Sl: data tag.

SI 30 Shot ID,
;BL=begin LOC shots
;EL=end LOC shots
;PC=point of curve
;Pl=point of intersection

The first line has the format just described. The response field is 3 characters; an
alphanumeric response is expected, and the description of the tag is “Shot ID”.
Since the lines immediately following have a semicolon in the first column, SDMS
knows that these are the allowable responses to this datatag. The characters between
the ; and the = are the alowed responses and there should be no spaces in this area.
The text to the right of the = is the description of the response. This description
should begin in the column immediately after the = character. The first line that does
not begin with a semicolon terminates the list and starts a new data tag description.
Remember that the responsesto AC: and TK: cannot be changed.

Some of the tags for which the user will most likely want to change the listed
allowable responses are:

» CF: - combination factors for different regionsin your area

» CO: - list of countiesin your area

e FE: - list of point feature codes and their descriptions

e OW: - list of owners of items such as utilities

e TY:-listof point or feature types

e ZN: - coordinate zone number (e.g. state plane, or county coordinate systems)

The feature code list in particular is one that deserves a great deal of attention. If the
user already has their own set of standard feature codes, these can be substituted in
TAGS.HLP. Often these feature names trandate to CADD cell names.

Customizing TASK. TGS

TASK.TGS defines the default prompt sequence for each activity in each task. It
also defines which activities are allowed in each task. This file can be modified with
the SDMS Collector editor or any DOS based text editor. The default TASK. TGS
file follows the standard SDMS file format. Each line begins with a two-character
data tag followed by acolon. An extract is shown in Figure 16.

TK: TRA

© eI @G> =
=[x
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11. PN:
12. PD:
13. HZ:
14. VT:
15. DS:
16. AC. FS
17. PN:
18.

Figure 16. Extract from TASK.TGS

The first line specifies a task name (TRA in this sample). The following line gives
the name of an activity that may be used in that task. Subsequent lines list the data
items that SDMS Caollector will prompt for in an activity for thistask. Thus, the OS:
activity in the TRA task will prompt for PN:, PD:, IH:, SH:, YC:, XC:, and ZC;, in
that order. Any activities that are not given before the next TK: data tag will not be
allowed in this task. Note that 20 different data tags is the maximum number
allowable within any one activity.

For customizing purposes, the order of data tags can be changed, added, or removed
from any activity in any task. It is the responsibility of the user to make sure that
meaningful data is being stored for each activity. For example, the horizontal angle
and distance data tags could be removed from the backsight and foresight activities
in atraverse, but the results would be useless for computations.

To some extent, which activities are alowed in a given task can be changed.
Usudlly, it is safe to remove activities from a task, but SDMS will not necessarily
allow activities to be added that are not aready in the default file. For example,
SDMS will not process sideshots in a traverse task (TK:TRA), no matter what is
added to TASK.TGS.

Setting Up Sequences

Two types of sequences, prompt sequences and user shot sequences, were defined in
previous sections. Prompt sequences are those defined in the TASK.TGS file, as
described in the preceding section. A user shot sequence file is a file that contains a
sequence of activity tags and names, with each activity followed by a list of data
items to prompt for. Sequences, how they are built and how they operate, are
described in detail in the SDMS Collector User's Guide. This section provides a
brief overview of sequences.

A sequence can be started while at the MIOC-Project mode by pressing the F3 key
(Seq command), then giving the name of the sequence file to run. One sequence file
already introduced is called NEWPR.SEQ. In the project configuration file, this
sequence is specified as the one to be automatically invoked each time a new project
iscreated. The promptsin this sequencefile are:

AC:PR
ID:
NM:
DT:
WE:
TE:
BP:
IT:
SN:
OB:
RE:
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This sequence was used at the beginning of the GSLEVEL project in the previous
section. Responses had to be given to a set of data item prompts. Thisis asimple
example of a sequence. There are two ways to change the startup sequence. The
NEWPR.SEQ file can be modified, or a new sequence file can be created. If anew
sequence file is created, be sure to change the name of the startup sequencefilein the
NS: data item in the Project configuration file to that of the new sequence file
created.

There can be any number of activities within a sequence, and sequences can be
nested within each other. There are also specia tags to use to indicate that you want
to use the standard prompts (from TASK.TGS) for an activity within a sequence.

The example below is a sequence to measure around a building with the taping
activity. Taping must have two previously measured points to establish a reference
line along one side of the building. This sequence first uses two sideshot activities to
establish the reference line, then uses activity TA: to record the taped measurements.
The specia tag “--:" indicates that the standard prompts for an activity are to be
used.

AC:SS

AC:SS

AC.TA

If this sequence is stored in a file called TAPE.SEQ and called up during data
collection, the user will be prompted twice for a sideshot activity with its standard
data tags, then be prompted for a taping activity with its standard data tags. Any
time a sequence is being run, the name of the sequence file shows at the bottom of
the display (see Figure 2.5.2).

Sequence files can also contain preset responses. These responses are set as default
responses until a different response is given. The given response will then become
the default. Some responses, such as PN:, will automatically increment each time
they are used.

Setting Up Macros

An SDMS Collector macro fileis simply afile with a stored sequence of keystrokes.
If the same keystroke sequence is being repeated over and over, a macro can be
stored and subsequently activated when the situation warrants. When running a
macro, SDMS Collector reads the keystrokes from the macro file just as though they
were being typed in at the keyboard. Be careful that a macro is activated in the
correct context. Details on creating and executing macros are described in the SDMS
Collector User’s Guide.
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Example Problems

Overview

This section provides more practice running SDMS Collector by working more
example problems. These examples include creating a control file, creating and
using a sequence, and entering and adjusting a horizontal traverse.

All of the examples in this section have to do with the traverse problem shown in

Figure 18.
oN27 CTRL BT PN:27 CTRL PT Y=8028L016
(BEG STA) PN:26 CTRL PT X=853432.231

9 7=448.225

PN:26 CTRL PT Y=80101.427
X=853960.738

PN:101 TRAV PT PN:35 CTRL PT Y=78484.989
(S X=855651.863

PN:36 CTRL PT AZM, PN:35->PN:#36

91-33-52
PN:102 TRAV PT
()]
PN:103 TRAV PT
(09
PN:35CTRL PT PN:36 CTRL PT
(END STA) AZM (FS

Figure 18. Sample Traverse

A control point file (.CTL) is created using the SDMS Collector editor. The
horizontal traverse problem in Figure 18 uses three horizontal control points (X, Y or
X, Y, Z known) and one azimuth control point (direction only known). It begins at
point 27, backsights to point 26, and ends at point 35 with a final foresight to point
36. Before recording the traverse data, a control point file will be created containing
the three horizontal control points.

Step  User Input System Response
1. If SDMSis at the main menu screen,
skip to step 4.
2. Change the default directory to Sets C:\SDM S as the current directory.
where SDMS.EXE was installed by
entering
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Step  User Input System Response
CD\sbMSO
3. Enter SDM SO Executes the SDM S Collector software
and displays the main menu screen
SDMS opens and reads the information in
the configuration files.
4. Press the F2 key (Edit command). Displays the prompt
Load File -->
C:\SDMS\PRJ\.PRJ
5. Change the filename specification to  Displays the prompt message
reed C:\SDMS\PRAGSCNTL.CTL
C:\SDMS\PRAGSCNTL.CTL Not Found OK to Create? Yes No
and press the [ key.
6. Pressthe Y key. Activates the SDM S Collector editor and
initializes the file GSCNTL.CTL.
7. Enter the following set of tags and Stores the data for control point number 26
data items. Remember that the editor  to thefile.
will automatically place the colon
after the data tag.
AC:SSO
PN:260
Y C:80101.4270
XC:853960.73801
ZC: 00
PD:CONTROL POINTO
8. Enter the following set of tags and Stores the data for point number 27.
dataitems.
AC:SSJ
PN:270
Y C:80281.0160J
XC:853432.23701
ZC:448.2250]
PD:CONTROL POINTO
11. Enter the following set of tags and Stores the data for point number 35
dataitems.
AC:SSO
PN:350
Y C:78484.98901
XC:855651.86301
ZC: 00
PD:CONTROL POINTO
12. Press the F5 key (File command). Activates the exit editor menu.
13. Press the F4 key (Exit command). Saves thefile, exits the editor, and returns
to the Main menu.
14. Exit SDMS by pressing the Esc key,

or remain at the main menu to
continue in the next session.
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Creating A Sequence

Running a traverse involves a number of occupied station activities. Most of these
are on intermediate traverse points, and require that we record the point number,
point description, instrument height, and staff height. However, the first occupied
station also requires the known coordinates and elevation of the POB (point of
beginning), and is usually followed by a backsight shot to a known point for which
known coordinates are available,

Since this is a commonly occurring situation, a sequence called POB.SEQ will be
created that will prompt for the necessary information for the initial occupied station
and backsight in atraverse.

Step User Input System Response

1 If SDMS Collector is at the main
menu, skip to step 4.

2. Change to SDM S directory by Sets C: \ SDVS as the current directory.
entering
CD\sDM S

3. Enter Executes the SDM S software and displays
SDMS] the main menu

SDMS opens and reads the information in
the configuration files.

4, Press the F2 key (Edit command). Displays the prompt
Load File -->
CA\SDMS\PRA.PRJ
5. Change the filename specification Displays the prompt message
toread C:\SDMS\SEQ\POB.SEQ
C:\SDMS\SEQ\POB.SEQ Not Found OK to Create? Yes No
and press the O key.
6. Pressthe Y key. Initidizes the file and startsthe SDMS
Collector editor.
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Step User Input System Response

7. Use the editor to enter the
sequence of activities and tags as
shown below:

AC:0S
PN:
PD:

IH:
YC:
XC:
ZC:
AC.BS
PN:
SH:
PD:
HZ:
VT:
DS
YC:
XC:

Press the F5 key (File command). Activates the editor exit menu.

Pressthe F4 key (Exit command). Saves thefile, exits the editor, and returns
to the Main menu.

10. Exit SDMS by pressing the Esc
key, or remain at the main menu
to continue in the next session.

5.3 Horizontal Traverse Example

The traverse task in SDMS (TK: TRA) is used to record a series of occupied stations,
backsights, and foresights. Closed traverses (ones for which an error of closure can
be computed) are those that either begin and end at the same point with known
coordinates, or begin at one point and end at another point with both points having
known coordinates. The traverse task alows multiple singe-thread traverse loops,
but it does not permit sideshots or traverse networks.

This example uses the control file and sequence file that were created in the previous

two sections.
Step  User Input System Response
1 If SDMS Collector is at the main
menu, skip to step 4.
2. Change to the default directory Sets C:\SDM S as the current directory.
where SDMS was installed by
entering
CD \sbmMsO
3. Enter SDM SO Executes the SDM S software and displays

the main menu
SDMS opens and reads the information in
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Step

User Input

System Response

the configuration files.

Press the F7 key (Conf command).

Activates the Configurations menu.

Press the F4 key (Cntl command).

Edits the configuration file CNTL.CFG.

On thelinewith the L1: datatag,
enter the filename GSCNTL.CTL.

Sets the name of the active control point
file.

7. Press the F5 key to exit the
configuration editor, and press F1 to
save thefile. Then press Esc to
return to the Main menu screen.
8. To start anew project, a project of Activates the Disk Operations menu.
the same name cannot aready exist.
For this example, if afile called
GSTRAYV dready exists, it must be
deleted
Press the F5 key (Disk command).
9. Press the F4 key (Del command). Displays the prompt
Delete
C:\SDMS\* .*
with the cursor underneath the first
asterisk.
10. Modify the file specificationtoread  Displays the prompt
C:\SDMS\PRAGSTRAV .* Delete n Files? Yes No
and press the O key. where n is the number of files found with
that root name.
11. Pressthe Y key. Deletes dl files on directory
C:\SDMS\PRJ whose root nameis
GSTRAYV, then returns to the Disk
Operations menu.
12. Press the Esc key. Returns to the Main menu screen.
13. Press the F1 key (Proj command). Displays the prompt
Project Name > *.PRJ
C:\SDMS\PRA\.PRJ
14. Change the filename specification to  Displays the message and prompt
read New Project
C:\SDMS\PRMAGSTRAV.PRJ Enter Task
and press the O key. TK:
15. Enter Defines the project as a traverse task, and
activates the new project sequence
TRAD NEWPR.SEQ.
16. For this set of prompts, enter the Records the project setup data, then

responses shown below.

AC:PRO
ID:GSTRAVD
NM:TRAVERSED
DT: 0O

WE: O

TE: O

BP: O
IT:MANUALO

displays the prompt AC:OS.

Any prompt left blank will be deleted from
the .PRJfile.
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Step  User Input System Response
SN: [0
OB: O
RE: O

17. Press the F3 key. Displays the prompt
This activates the sequence file name  Enter Seq file name -> *.SEQ
menu. C:\SDMS\SEQ\.SEQ

18. Change the filename specification to  Begins prompting for the dataitems stored
read in the sequencefile. Thefirst prompt is
C:\SDMS\SEQ\POB.SEQ AC.OS.
and press the [ key.

19. Press the [0 key to begin the OS Displays the prompt PN:2.
activity.

20. Press the F4 key (Get command). Displays the prompt Get PN:+.

21, Type 270 over the + character. Reads the data for point 27 from the active
control point file, then displaysthe IH:
prompt.

22. Enter the instrument height by typing Displays Y C:,XC:, and ZC: datatags with

5.20] the data read from the control point file.
’ Then displays the prompt AC:BS.

23. Press the [0 key to begin the Displays the prompt PN:1.
backsight activity.

24, Press the F4 key (get command) Displays the prompt Get PN:1.

25, Type 2600 over the + character. Reads the data for point 26 from the active

control point file, then displays the prompt
SH:.
26. Enter the staff height by typing: Displays the HZ: prompt.
5.70

27. Type 00 to zero the backsight. Displaysthe prompt VT:.

28. Enter the measured vertical (zenith)  Displaysthe prompt DS.. If atota station
angle of 91°02'00 instrument isin use, press F1 to take a
91.02000] measurement and read the data from the

’ instrument instead of typing it in manually.
29. Enter the measured slope distance Displaysthe Y C and XC: data tags with
the data read from the control point file.
558.18100 Now the sequence in POB.SEQ fileis
finished. SDMSis back to the default
prompt sequence and displays AC:PR
which was the activity before POB.SEQ.

30. Begin aforesight activity by typing  Begins prompting for the foresight shot
FSO over the PR activity name. dataitems.

31. Enter the foresight data as shown Stores the data for the foresight shot, and
below. displays the prompt AC:FS.

PN:1010)
PD:TRAV PTO
HZ:54.40480]
VT:90.25500]
DS:610.0610
32. Type OSO over the activity name. Displays the prompt PN:101.
33. Enter the occupied station data as Stores the data for the occupied station at
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Step  User Input System Response

shown below. point number 101, and displays the prompt
PN:1010] ACBS.
PD:TRAV PTO
IH:5.20
SH:4.90

34. Press[] to accept the BS activity. Begins the backsight activity and displays

the prompt PN:27. Now you are doing a
backsight shot to the last occupied station.

35. Enter the backsight data as shown Stores the data for the backsight shot and
below. displays the prompt AC:BS. The staff
PN:270] height has changed, so it must be entered
PD-Ctrl PTC] before beginning the next shot.
HZ:0.00000]
VT:89.351000
DS:610.0610

36. Backspace over the AC datatag and  Resets the staff height, and re-displays the
type SH. prompt AC:BS. Now theinstrument is
For the staff height value, enter 5.301 moved to point 102.

ar. Type FS:0 over the BS activity Begins the foresight activity and displays
name. the prompt PN:102.

38. Enter the foresight data as shown Stores the data for the foresight shot, and
below. displays the prompt AC:FS>
PN:1020
PD:TRAV PTO
HZ:173.39380)
V/T:87.38460]
DS:98.49601

39. Type OSO over the FS datatag. Then Stores the data for the occupied station at
enter the occupied station data as point 102, and displays the prompt AC:BS.
shown below: The next activity is a backsight on point
PN:1020 101.
PD:TRAV PT O
IH:5.20
SH:5.30

40. Pressl] to accept the BS data tag. Stores the data for backsight shot and
Enter the displays the prompt AC:BS. The next

: i activity isaforesight shot on point 103.

backsight data as shown below: The staff height must be changed again
PN:1010 before recording the next shot.
PD:TRAV PTO
HZ:0.00000
VT:92.22140
DS:698.4960

41. Backspace over the AC datatag and  Resets the staff height, and re-displays the
type SH. For the staff height, enter prompt AC:BS. The next activity isto
5.10. move the instrument to foresight point 103.

42. Type OSO over the FS activity name, Stores the data for the foresight on point

then enter the data as shown below.

PN:1030
PD:TRAV PTO
HZ:159.240201
VT:90.58150]

103, and displays the prompt AC:BS.

46 « Example Problems

AASHTO SDMS Getting Started Manual



Step  User Input System Response
DS:793.8770

43. Type OSO over the FS activity name, Stores the data for the occupied station at
then point 103, then displays the prompt
enter the data.as shown below. AC:BS. T_he next activity is a backsight

shot on point 102.
PN:1030
PD:TRAV PTO
IH:5.450
SH:5.10

44. Press[ to accept the BS datatag and ~ Stores the data for the backsight shot and
enter the backsight data as shown displays the prompt AC:BS. The next
below. activity is aforesight shot to control point
PN:1020 3.

PD:TRAV PTO
HZ:0.00000
VT:89.024500
DS:793.8770

45, Type FSO over the BS activity name.  Displays the prompt PN:104.

46. Press the F4 key (Get command). Displays the prompt Get PN:+.

47. Type 350 over the + character. Reads the data for point 35 from the

control point file, then displays the prompt
HZ:.

48. Enter the foresight measurement data  Stores the foresight information and
as shown below. displays the prompt AC:FS. The next
oy st Tove e et
VT:91.10100] Py 9 point.
DS:1228.11207

49, Enter OSO over the activity name Displays the prompt PN:35.

FS.
50. Press the F4 key (Get command). Displays the prompt Get PN:+.
51 Type 3500 over the + character. Reads the point description from the
control point file, and displays the prompt
IH:5.45.

52. Enter the nstrument and staff heights ~ Stores the staff and instrument heights, and
as shown below. Notethat the displays the prompt AC:BS. Before
instrument height has changed. moving to the next activity, the coordinates
IH:4.90 of the closing point must be recorded.
SH:4.840

53. Backspace over the AC datatagand Readsthe Y coordnate of point 35 from
type YC. the control point file, and re-displays the

prompt AC:BS.

54. Backspace over the AC datatagand  Readsthe X coordinate from the control
type XC. point file, and re-displays the prompt

AC:BS. The next activity is abacksight on
point 103.
55. Press[] to accept the BS datatag and ~ Stores the backshot data and displays the

Enter the backsight shot data as
shown below.

PN:1030
PD:TRAV PTO
HZ:0.00000

prompt AC:BS. The next activity isa
foresight shot to control point 36.
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Step  User Input System Response
V/T:88.50500]
DS:1228.1120
56. Type FSO over the BS activity name.  Stores the foresight shot information and
For the foresight, enter the data as displays the prompt AC:FS. Once again
shown below. we need to change the staff height.
PN:360
PD:CONTROL POINTO
HZ:181.554000
VT:90.302000
DS:835.5330
57. Backspace over the AC datatag and  Resets the staff height and re-displays the
type SH. prompt AC:FS. Before finishing the
. traverse the known azimuth from point 35
Enter the staff height value 5.100 to 36 must be recorded in order to
calculate the angular error of closure.
58. Backspace over the AC datatagand  Records the closing azimuth and re-
type AZ. For the azimuth value, displays the prompt AC:FS.
enter 91.335201
59. Press the Esc key to end the project.  Displays the prompt
Close or Suspend ?
60. Type C to close the project and
return to the Main menu screen.
61. Pressthe F3 key (Comp command)  Displays the prompt
Compute File ->
C:\SDMS\PRAM\.PRJ
62. Change the filename specification to  Displays the Batch Computations screen,
read and lists the names of the input file, read
C:\SDMS\PRAGSTRAV .PRJ control file, and write control file.
' ' Displays the prompt
and press the Ckey. OK to Continue ? Yes No
63. Pressthe Y key. Displays the traverse computations
(number of setups, total length, and
various closure errors). Thisinformation
stays on the screen until the Okey is
pressed.
64. Press the [key. Displays more traverse closure
information.
65. Press the Okey. Displays the prompt
Continueto Adjust ? Yes No
66. Pressthe Y key. Displays the prompt
Create Cal File ? Yes No
67. Pressthe Y key. Displays the prompt
Print Report ? YesNo
68. Pressthe N key (unlessyou havea  Adjusts the traverse and writes the results
printer attached). to GSTRAV.CAL, and returns to the Main
menu.
69. The SDMS editor can be used to

look at the results of adjusting the
traversein file GSTRAV.CAL.
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Step  User Input System Response

70. Exit SDMS by pressing the Esc key,
or remain at the main menu to
continue in the next session.

An older version of the example can be found in the SDMS Collector User’s Guide.
That version did not utilize a control point file or a sequence. Compare the steps on
the first occupied station and backsight in the example and the one in the SDMS
Collector User’s Guide. That same section also has other example projects for radial
topography, cross sections, three-wire leveling, and a profile.
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Processing SDMS Collector Data

Overview

The primary purpose of SDMS Collector is to record field survey information, but it
is also useful to be able to perform some computations while in the field. For
example, computing the error of closure for a traverse while still on-site can insure
that no serious errors exist before returning to the office. Being able to perform
basic coordinate geometry calculations, such as resections, inverses between points,
and station-offset calculations can also be useful.

SDMS Caollector includes a number of computation utilities, which include live
computations and batch computations. Live computations can be performed during
data collection through special function keys. This function can be used to monitor
set reductions, resections, and other intermediate checks. Spreadsheet computations
can be accessed during data collection that allow the user to check inverses, station
offsets, as well as coordinate and azimuth computations.

The batch computations can be used on a project file to display the results of traverse
closure, leveling adjustment, and sideshot measurements. Computations can be
saved in the calculated (CAL) file format and in the control (CTL) file format for
future use.

Live Computations

Each time the AC: data tag is displayed during data collection, the system SDMS
Collector goes into the MIOC (More Input Or Command) mode which activates
certain options on the menu bar. One of these, corresponding to function key F6, is
the Comp command. Pressing F6 at this point displays the Live Comps menu,
shown in Figure 20.

|| Live Comps ||

Press F1 for Current Occupied Station
Press F2 for Last Measured Shot
Press F3 to Enter Point Mumber
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Figure 20. The Live Comps Screen

This menu has three options. Function key F1 displays the point number and
calculated 3D coordinates of the current occupied station. F2 displays the same
information for the most recently measured shot, and F3 displays the 3D coordinates
for any point that has already been measured in the current project. Live
computations do not adjust for closure errors. Therefore, live computations
coordinates will be unadjusted. After each live computations display, press the 0
key to return to the Live Comps menu. Pressing the Esc key returns to the MIOC-
Project mode menu.

Performing live computations does not ater or change the recorded data in any way.
Their main purpose is to provide a quick check on a position or an intermediate
computation in the field. Once computations are completed, the user can return to
the MIOC-Project screen, and continue data collection for the next activity.

The 2D and 3D Computations and Stake Out Functions

Another option accessible from the MIOC-Project mode menu is the 3D Stake out
and computations functions command Stak (function key F8). This option activates
the 2D and 3D computation functions available on the data collector. The
computation functions provided are:

e Calculate the azimuth, bearing, and horizontal distance between two points.

» Locate apoint at a given azimuth, bearing, distance, and elevation from a known
point.

+ Calculate X, Y, and Z coordinates and station-offset values relative to the active
horizontal alignment, vertical alignment, and specified superelevation. This can
be done by using point numbers, station-offset, or station-feature from a control
file, or, by hand entering the data.

e Set dope stakes based on a known or computed hinge point and catch point.

*  Set points based on a dloperatio.

The first screen that appears is the Orientation screen, shown in Figure 21. This

screen is used to:

*  Input the data necessary to orient the instrument for stake out.

* Input point numbers or coordinates to compute the inverse horizontal distance
and azimuth/bearing between two points.

The two functions listed above will be described in this section. A detailed
description of all of the 2D and 3D computation and stake out functions available on
the data collector can be found in the SDM S Collector User’s Guide

The left side of the screen, labeled OS PN:, is used to input data for the point number
of the occupied station for instrument orientation. The right side, labeled BS PN:, is
used to input data for the backsight point. Type in the point number of the control
point desired and press Enter. If a point number entered in these fields resides in the
named Location Control File, the coordinate information will be displayed in the
coordinate fields for that point. The coordinates can also be hand entered if no
control file is available on the data collector. If the user wishes to stake out 3D
points, the instrument height (IH:) and staff height (SH:) should be entered on this
screen.
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Orientation ||
AC:-05 PN: AC:-BS FPM:

YC: YC:

IH:

SH:
Shot [Stak|Slop|Cntl|Save |Rec_|Func |Proj |

Figure 21. The Orientation Screen

To complete the orientation of the instrument, press F1 Shot. This will bring up the
Shot/Inverse screen shown in Figure 22. The azimuth (AZ:) and bearing, and the
computed horizontal distance (DD:) between the occupied station and the backsight
will be displayed. If the data collector is hooked to an instrument, pressing the F1
Measure key will trigger the instrument to measure the horizontal distance (DH:) and
horizontal angle (HZ:) between the occupied station and backsight. The computed
elevation difference (DZ:) between the known elevation of the backsight and the
computed elevation, based on the current measurement will also be displayed.

Coordinates based on a state plane coordinate system can be used for staking out
points. The combination adjustment factor (CF:) saved in the project configuration
file (PROJECT.CFG) will be displayed and used for computations. At times the
wrong value for CF: has been saved in the project configuration file. The user can
change the combination adjustment factor to the correct value on the Shot/Inverse
screen. Be sure to press Enter after making a change.  The value entered will
automatically be saved as the updated project combination adjustment factor in the
project configuration file.

hot/Inverse ||
BR:588.0088E

CF:1.880880880
Meas [Stak|Slop]l |  |Rec_|Func]OR__ |

Figure 22. The Shot/Inverse Screen

The user can also enter the measurement information manually if an instrument is
not hooked to the data collector. When no instrument is attached or activated, the
user must set the data collector to IT:MANUAL. Pressing F1 Meas will then bring
up the HVD screen, shown in Figure 23. This alows the manua entry of the
necessary measurement data. Pressing F1 Save will then return the user to the
Shot/Inverse screen with the DH:, HZ, and DZ data tags updated based on the data
that was entered on the HVD screen.
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Enter HUD Data
HZ:

UT:
DS:

gave| | | | 1 | | |

Figure 23. The HVD (Manual Entry) Screen

The Orientation and Shot/Inverse screens can also be used to compute the inverse
horizontal distance and azimuth/bearing for points other than the occupied station
and backsight. This is done by entering the point numbers or coordinate values of
the points desired on the left and right sides of the Orientation screen (Figure 21).
Press F1 Shot to view the computed information for the azimuth (AZ:), bearing
(BR:) and the horizontal distance (DH:) between the two points on the Shot/Inverse
screen (Figure 23).

Batch Computations in SDMS Collector

The batch computation function takes the data in a closed or suspended project and
performs calculations to reduce that data. The type of computations performed
depends on the project task. For example, leveling adjustments are performed for the
LEV and 3WR tasks, and traverse adjustments (compass rule) are performed for the
TRA and COM tasks. Sideshot calculations are done for tasks RTO and COM. The
batch computation function has already been used in the Leveling example and in the
Traverse example in the previous sections.

The results of the batch computations can be written to a calculated (CAL) file
and/or a control (CTL) file. The CAL file contains all of the measurements and
descriptive information recorded in the project (PRJ) file in addition to the calculated
coordinates and/or elevations. The control file will contain only the PN:, YC:, XC:,
ZC:, and PD: values for all of the pointsin the file being computed. The XC:, YC:,
and ZC: values are the same as the computed values (XX:, YY:, ZZ) for each point
in the calculated file. The option for printing reports is also made available during
the batch computations process.

Processing SDMS Collector data with SDMS Processor

SDMS Collector was designed to provide field survey information for use by office
CADD and GIS systems. These systems may use the data to produce topographic
maps, plat sheets, legal descriptions, digital terrain models, and to store information
in a GIS database. What the data is to be used for has a strong influence on the type
of information collected and the methods used to collect it. These office systems may
read the data from either the SDMS Collector .PRJfile or the SDMS .CAL file. The
.PRJ file contains only raw measurements, which must processed further before the
data is very useful to the office CADD and GIS systems. The .CAL file has already
had the measurements reduced to coordinate val ues.

SDMS Collector batch computation functions can produce an SDMS .CAL file, but
it does not contain very sophisticated processing algorithms or reporting options.
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Generally, it is better to use the SDMS Processor PC application to convert an
SDMS .PRJ file to an SDMS calculated (CAL file. In addition, some third party
CADD programs can also process SDMS .PRJ files to produce an SDMS (CAL) file.
However, these third party systems may interpret some of the information in the .PRJ
file differently than SDMS Processor. Therefore, it is essential to understand how a
post-processing program interprets the SDMS .PRJ data before it can be properly
collected. See the SDMS Processor User’'s Guide for details on using that PC
application.
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Defining Chains With SDMS

Overview

Defining connectivity refers to the method used to indicate which surveyed points
should be connected together to form linear and curvilinear features such as
centerlines, edges of pavements, break lines, fences, and so on. The word chains will
be used to refer to the figures formed by connecting points. The definition of chains
is vital to producing good maps and accurate digital terrain model surfaces. While
obtaining accurate measurements is the first priority, just knowing the positions of
the points is not very helpful if one does not also know what the points represent and
how they are connected to one another. The decision on which connectivity method
is used has an enormous impact on the procedures used by the field crew.

SDMS Collector, like nearly all data collection systems, records data in the same
order the measurements were taken in the field. It would be fairly easy to define
point connectivity if, for each chain, the field crew was forced to collect points along
a chain from one end to the other, without taking other shots that are not part of that
chain. However, this is simply not an efficient way for the crew to operate. The
more natural way to operate is to move the instrument along a corridor or to different
spots around a site, and to take as many measurements from each instrument set up
position as possible. This method results in a file where the points on any given
chain are scattered throughout the file, and in which several chains may be in
progress simultaneously.

Connecting the points to define chains is actualy the job of the post-processing
software, such as SDMS Processor, that interprets the SDMS connectivity data. But
the field data collection procedure needs to provide the post-processing system the
intelligence to do that correctly. SDMS has several different ways of tagging points
for chain definition. The methods for creating chains with SDMS include:

Connectivity By Figure Number
Connectivity By Origin-Destination
Connectivity With The Chain Activity
Connectivity By Feature Code
Connectivity By Taping

Each method has its advantages and the selection is to some extent a matter of
personal preference. The simplest method is to define a chain by figure number.

The Figure Number data tag (FG) offers a simple way of defining connectivity. In
this method, each chain is assigned a unique figure number, and every measured
point that is part of a chain is tagged with the figure number of that chain. The
survey of a simple roadway is an example. The left edge-of-pavement is designated
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as Figure 1 and the right edge-of-pavement as Figure 22. Every point measured on
the left pavement edge must include the data item FG:1, and those measured on the
right edge FG:2. The post-processing software should then form a chain for the left
edge by connecting al of the points tagged with FG:1, in the order they were
numbered or measured in the field. The right edge chain connects all points tagged
with FG:2.

Connectivity Using The Figure Code Method
(Point number indicates the survey shot sequence)

PN: 26

& . &

Figure 22 Connectivity by Figure Code

This method does impose the restriction that the points on a given chain must be
measured in order working from one end of the chain towards the other, but not
necessarily in sequential shots. It does allow any number of chains to be in progress
simultaneously. The field crew must keep track of the figure numbers used for each
chain figure. The other chain attributes, such as feature code, topographic type, etc.,
are usually defined as data items on the first point of each chain. In Figure 22, each
point is labeled with its point number and figure number. The point numbers
correspond to the shot sequence used in the field.

It is important to remember that the method used for tagging connectivity and
assigning attributes to chain figures must be compatible with SDMS Processor, or
other post-processing software that processes the SDMS Collector data file. An
explanation of all the methods for creating chains can be found in the AASHTO
SDMS Technical Data Guide 2000 and in the appendix of the SDMS Collector
User's Guide.
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Appendix

Overview

The Appendix gives quick reference to various parts of SDMS Collector:
e Setup of total stations

»  The SDMS Collector file naming conventions

e The SDMS Collector program files

e Tasks
» Activities
 Datatags

e Default task and activity definitions
» Default help file listings

»  Default of configuration file listings
» Thefile structure of control files

» Thefile structure of alignment files

Set Up of Total Stations

The total station must be correctly set up to communicate with SDMS. These
communication parameters are currently hard coded into the SDMS program based
on manufacturer default settings when each model was first added to SDM S support.
Since then, some manufactures have changed the defaults on newer instruments.
The communication parameters for all the supported total stations are as follows:

Driver Baud DataBit Parity Stop Bit
GEODIMETER System (400/500/600) 4800 7 Odd 1
LIECA T1010 & 1610 2400 7 Even 1
LIECA TCR303 9600 7 Even 1
LEICA TCA1103 9600 7 Even 1
LIETZ SET (3& 3B) 1200 8 None 1
NIKON DTM Series (400-800) 1200 8 None 1
PENTAX PTSIII 1200 8 None 1
SOKKIA SET Series(2, 2B, 3, 3B, XL, & 1200 8 None 1
100 Series
TOPCON (Coarse and Fine Modes) 1200 7 Even 1
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Driver Baud DataBit Parity Stop Bit

GTS Series (4 & 300/500/700)
GTS AF Series (601-603 ,605)
GPT Series (1001, 1002, 1003)

TRIMBLE TTS (300 and 500) 38400 8 none 1
WILD T2000 & T2002 2400 7 Even
ZEISSElta Series3 & 4D 1200 7 Odd 2

SDMS Collector File Naming Conventions

The name for SDMS files must observe DOS file naming conventions. The SDMS
file name extensions conventions are listed below:

File Extension File Description

ALI Horizontal Alignment files
CAL Calculated files

CFG Configuration files

CTL Control files

EDI Edited files

EXE Executable program files
HLP Help files

MAC Macro files

PRJ Project files

PRO Vertical Alignment files
SEQ User shot sequencefiles
SUP Superelevation files
TGS Default prompt sequence
TMP Temporary files

The SDMS Collector Program Files

SDMS Caollector program files include the executable file, the configuration files, the
help files and the default prompt sequence file TASK.TGS. All of these files must
be located in the same directory named as the default (DP:) in the 1/O configuration

file.

File Name Purpose Edit in SDMS
CNTL.CFG Names control and aignment files Yes or use DOS editor
CNTL.HLP Control file configuration help No use DOS editor

HALIGN.TMP  Temporary file used to compile current No use DOS editor
horizontal alignment file

10.CFG Names I/0 devices and default paths Yes or use DOS editor
IO.HLP 1/0 configuration help No use DOS editor
NEWPR.SEQ  Default sequence for opening new jobs Yes

PROJECT.CFG Sets controlsin the project configuration  Yes or use DOS editor
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File Name Purpose

Edit in SDMS

PROJECT.HLP Project configuration help No use DOS editor
SYS.CFG Sets options in the system configuration Yes or use DOS editor
SYSHLP System configuration help No use DOS editor
SDMS.EXE Runs the SDM S program No

TAGS.HLP Lists data tags and allowed responses No use DOS editor
TASK.TGS Defines activities and dataitems, by task ~ Yes

TOL.CFG Sets survey tolerances for data collection  Yesor use DOS editor
TOL.HLP Tolerance help No use DOS editor

Tasks

Tasks appear in the project file with the task data tag (TK:). Tasks are always three

letter combinations. The following table shows the horizontal tasks with its data

item.

Horizontal Task Task ID Description

Combined COM To combine one or more single thread traverses
and radia topography measurementsin one
project

Control network CON To establish a control network of traverses. This
alows least squares adjustment of the traverses by
the post processing software. Sideshots are not
allowed

Photo control PHO To establish photo control points

Radial topography RTO To be used for radial topography measurements,
both for data collection and stakeout.

Terrain model T™MO Terrain model measurements

Traverse TRA One or more single thread traverses. Sideshots
are not allowed.

The following table shows the vertical tasks with its dataitem.

Vertical Task Task ID Description

Cross-section XSE Cross section measurements done with alevel

Level run LEV singlewire level run

Profile PRO To measure points along a profile

Three-wire level 3WR Three wire leveling run

Activities

Activities appear in the project file with the activity data tag (AC:). The following
table shows each activity with its data item:

Activity Activity ID Description

Backsight BS

Backsight shot to a defined point

Control check CcC

Used to shoot from the current station to a point
with known X,Y,Z coordinates as a check on the
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Activity

Activity ID Description

current position and elevation.

Chain

CH

To define achain by giving alist of previously
defined points and chains, regardless of any
connectivity methods used

Check shot

CK

Used to suspend prompted operationsto allow the
user to work interactively with SDMS, then
continue the operation.

Elevation control

EC

Used with tasks that use an electronic total station
instrument to shoot from the current occupied
station to a point with known elevation to
compute the elevation of that occupied station.

Equation Point

EQ

Used to define a station equation in an alignment
file.

Figure

FG

Used to record critical points from which standard
figures (such as an inlet) can be extrapolated.

Foresight

FS

Used to make aforesight shot from the current
station.

Occupied station

(O8]

Used to set up the instrument on a known or
previously measured point.

Project header

PR

To define the project name, the task, and global
settings for a project

Sideshot intersect

Sl

Used to measure a horizonta angle from the
current station to a sideshot point. A sideshot
intersect to the same point from at least two
different stations will allow the sideshot point
coordinates to be computed.

Station resection

SR

Used to measure distances and angles from the
current station to points with known coordinates.
Resection measurements from an occupied station
to two or more different known points will alow
the occupied station coordinates to be computed.

Sideshot

Used to make a sideshot from the current station.

Stationing

94

Used to define a station on a baseline or
alignment for cross sectioning.

Taping

TA

Used to define a chain by collecting taped
measurements along figures (such as a building
perimeter).

Tie sequence

TS

Used to reference a control point using azimuths
and distances

Turning point

TP

Used for aturning point (foresight) in the level or
3-wire level task

Text

X

Used to define atext block which alows multi-
line comments or point descriptions

Utility elevation

UE

Used to measure an elevation on a utility point,
above or below the level of the sideshot.
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Data Tags

Data tags identify pieces of data. Data tags have two a phanumeric characters and a
colon. The table below describes the SDMS data tags. The data tags are listed
alphabetically and may not be in the same order as found in the TAGS.HLP file.

Note: A number of the tags in the list are either used only in the various
configuration files, or have a completely different definition in a configuration file
than the same tag name does in an SDMS project file. In the latter case, the tag
name is defined in the list twice; an example of thisis the AD datatag. Tags that are
used for configuration file data items are marked with the word (config) underneath.

Data Tag

Description

Standard Shot - used in building sequences to indicate that you
want to use the standard prompts for an activity. Place the -- data
tag immediately following the activity dataitem.

Il

Nested Sequence - used to nest one user-defined sequence inside
of another. If //:file nameis found in a sequence, the sequencein
the given file isinvoked. Once the nested sequence is compl eted,
the original sequence continues.

A0 - A9:

Attribute fields 0 through 9. Used to record specia attribute data
for which there is not already a data tag. For example, a street
address may be recorded using these data items.

AA:

Area-Computed - used to record the computed area of a stored
figure. No user response required.

AC:

Activity - begins anew activity. The activity name must be one of
the two character codes listed in section 8.3.

AD:

Angle Distance List - used to record alist of angles and horizontal
and vertical distances measured by tape in the taping activity
(AC:TA).

AD: (config)

Auto Date/Time Stamp - when used in the SY S.CFG file,
designates when or if to automatically date and time stamp the
project file. Responses include OFF, PROJ (in project header
only), STAT (at each OS activity), and SHOT (at each activity).

AH:

Accuracy Horizontal - used in a project file to designate the
horizontal precision of apoint if recorded with that point, or for all
the pointsin afileif recorded in the project header. Examples -
AH:A (could be equivalent to NGS Order A of 0.1 PPM); AH:F
(could be equivalent to NGS First Order of 10.0 PPM)

AR:

Area — defines the known or designed area of aclosed chain
or figure.

AS: (config)

Auto Save - when used in the SY S.CFG file, Y esindicates that
fileswill be automatically saved. No indicates that the user will
prompted whether or not to save files.

AV:

Accuracy Vertical - used in aproject file to designate the vertica
precision of apoint if recorded with that point, or for al the points
in afileif recorded in the project header. Examples - AV:F1
(could be equivalent to NGS First Order, Class 1); AV:T (could be
equivaent to NGS Third Order)

AZ.

Azimuth - used to record an azimuth from the current station to
either abacksight or foresight point.

B1: (config)

Baud Rate - when used in the |0.CFG file, designates the
communi cations device baud rate (B1:9600 = 9600 baud). Does
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Data Tag

Description

not apply to the measuring device.

BG:

Begin Group - Used in the SDM S calculated file (CAL) to indicate
the beginning of the list of chains generated by SDM S Processor
from the shot attribute information listed in that file

BP:

Barometric Pressure - used to record the barometric pressure in the
units designated by the UP: dataitem.

BR:

Bearing — used to record or display the bearing measured or
computed between two points. The format is (N or
S)DD.MMSSS(E or W).

BS.

Backsight Point Number - used with the Taping Activity (AC:TA)
to list the point number to use as the back sight to initiate the
taping routine.

CD:

Chain Description - used to record descriptive information for a
survey or geometry chain (figure). This dataitem will normally be
used with AC:SS and AC:CH

CD:(config)

Communication Device - when used in the 10.CFG file, designates
the name of the serial communi cations device port (COM1, COM2
etc.)

CE:

Collimation Error - used to record the angular horizontal
collimation error as determined by the surveyor when testing the
collimation of the instrument.

CF:

Combination Factor - used to specify the combination factor used
in converting between grid and ground distances.

CH:

Chain Number - used in the chain activity (AC:CH) to include a
list of previoudly defined chains in the chain being defined.

Cl:

City - used to record the city where the survey took place.

CL:

Class - used to record a classification code of some sort. Some
post processing and CADD systems interpret this as a topography
attribute tag, while other post-processing and CADD may interpret
it asasoil classifications.

CM:

Comment - used to record a comment about a point or observation.

CN:

Condition - used to record the condition of surveyed objects, such
asinlets, pipes, bridges, etc. Thisdataitem is often used in
inspection surveys.

CO:

County - used to record the county where the survey took place.

CP:

Close Project - closes a project and indicates that it is finished.
Any user response may be given. It is used to indicate the user’s
intent that the project is complete and is not to be continued.

CR:

Curvature and Refraction - indicateswith aY or N whether the
project data should be corrected for the Earth’ s curvature and
atmospheric refraction.

Cs.

Coordinate System - used in aproject or control file to indicate the
coordinate system used as the basis of the point coordinates found
in that file. Examples State Plane Coordinate systems; County
Coordinate systems; local coordinate systems.

D1: (config)

Data Word Length - when used in the |O.CFG file, designates the
serial communications word length in bits (7 or 8).

DA:

Deflection Angle - used to record deflection angles at Pl points for
computation of a horizontal alignment. The deflection angleis
defined by extending the back tangent direction ahead of the Pl
and measuring the subtended angle and recording this anglein
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Data Tag Description

DDD.MMSSSS format. An angle left isindicated by preceding
the angle with a negative (-) sign in front of the (-DDD.MMSSSS).
An angleright is positive and no sign is required.

NOTE: In the current release of SDMS Collector and
SDMS Processor, DA: is used for information purposes
only.

DC: Degree of Curvature - used in the Horizontal Alignment fileto
define a curve' s degree of curvature. It may also beused in a
project file to document a degree of curvature for a curve.

DD: Distance-Computed - where multiple observations are made of a
point from the same station, this data item records the averaged
distance.

DH: Distance Horizontal - used to record a measured horizontal
distance.

DI: Diameter - records the diameter of a surveyed object, such asa
culvert pipe or atree.

DL: Delete Shot/Station - used to delete a single shot (DL:SH), or

delete astation and al of itsrelated shots (DL:ST). Deleted items
are not actually removed from the project file, only marked as

deleted.

DO: Direction of Offset - used to record whether offsetsto the prismin
an activity are horizontal (DO:H) or vertical (DO:V).

DP: Depth - used to record the depth of cover of a surveyed object.

DP: (config) Data Path - when used in the |O.CFG filg, it designates the default
directory path for SDMS project files.

DS Distance Slope - used to record a s ope distance measurement.

Usually used in conjunction with avertical angle (VT:) and
horizontal angle (HZ:) dataitem

DS: (config) Distance Tolerance Sets - When used in the TOL.CFG fileto
specify the standard deviation of a measured distance from the
mean.

DT: Date - records the date.

DT: (config) Date Stamp - when used in the |O.CFG file, Yes or No indicates

whether or not to stamp the date on each page of SDMS reports
and printouts.

DV: Distance Vertical — used to record or display the vertical distance
between two known or computed points.
DX: Delta X - used in live and batch computations to record the

algebraic difference between the known X Coordinate (XC:) of a
point and the computed X Coordinate (XX:) of apoint based on
the shots taken to that point in a project file.

DY: DeltaY - used in live and batch computations to record the
algebraic difference between the known Y Coordinate (YC:) of a
point and the computed Y Coordinate (YY) of apoint based on
the shots taken to that point in a project file.

Dz: DeltaZ - used in live and batch computations to record the
algebraic difference between the known Z Coordinate (ZC:) of a
point and the computed Z Coordinate (ZZ:) of a point based on the
shots taken to that point in aproject file.

El: Left Side Slope - used in the superelevation file (.SUP) for the
stake out functions to define the left side slope rate at atransition
station. This slope is expressed in feet/feet, meter/meter, or percent
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Data Tag

Description

(Eg., 0.02).

E2:

Right Side Slope - used in the superelevation file (.SUP) for the
stake out functions to define the tight side doperate at atransition
station. Thisslopeis expressed in feet/feet, meter/meter, or
percent (E.g., 0.02).

ED:

Error Distance - used to record the standard deviation in the mean
of multiple distance measurements.

EG:

End Group (List) - Used in the SDMS calculated file (CAL) to
indicate the end of thelist of chains generated by SDM S Processor
from the shot attribute information listed in that file.

EH:

Error Horizontal Angle - used to record the standard deviation
from the mean of multiple horizontal angle measurements.

EQ:

Equation Number - used to the point number of a station equation
in an alignment.

ER: (config)

Error Radial Topography Radius - when used in the TOL.CFG
file, defines the radia topography error radius tolerance value.

ES.

Ending Station - identifies the ending station of a survey loop.

EV:

Error Vertical Angle - used to record the standard deviation in the
mean of multiple vertical angle measurements.

EX:

External Distance Horizontal Curve - used with a horizontal
alignment (Pl Definition) to record the distance from the Pl to the
midpoint of the arc defined between the PC and PT to the PI

FC:

Face Number - used to record which face of the instrument was
used for each shot when recording a set of repeated shots to a point
from the same station. FC:1 indicates direct; FC:2 indicates
reverse. This must always be used in conjunction with the set (SE)
dataitem.

FE:

Feature Code - used to record an apha, numeric, or a pha-numeric
feature code for a point or chain.

FG:

Figure Code - used to assign a common figure number to al points
that are part of the same figure or chain. Points with the same
figure number should be connected together by the post-processing
software in the order recorded to form a chain.

FP: (config)

Format Path - when used in the 10.CFG file, designates the default
directory path for predefined output formats.

GM:

Geometry Type - used to tag the geometric type of apoint in a
chain. For example, if GM:C (curve) is used, the chain should
have a smooth curve going through the point. If GM:P (Point) is
used, the chain should have a straight line between points. Verify
how these data items are used by the post-processing software to
define chains.

GR:

Group - used to group sets of surveyed object together in the post-
processing software database. Items with the same group tag
should be placed on the same level, layer, zone etc.

H1:

Help - displays on-line help text during data collection. Does not
record any information to the project file.

HA:

Horizontal Alignment File Name- gives the name of the file that
defines the geometry of the horizontal alignment. The alignment
geometry is used for station-offset calculations.

HA: (config)

Horizontal Angle Set Difference - used in TOL.CFG to set the
tolerance alowed between an individual horizontal angle
measured in sets and the mean horizontal angle computed from the
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Description

sets. Horizontal angles that exceed the difference will be omitted
from final computations

HD:

Horizontal Datum - records the user-specified name of the
horizontal datum, such as NAD27 or NAD83. Thisinformation
can be used by the post-processing software for conversions
between X,Y and Latitude, Longitude. SDM S will accept any
response; be sure that the name you use is compatible with the
post-processing software.

HE:

Height Ellipsoid —used to record the distance, measured along the
normal to the ellipsoid, between a point on the ground and the
surface of the ellipsoid as defined in geodesy and used with the
Global Positioning System (GPS). Also known as ellipsoid height
and height above the ellipsoid.

HG:

Height Geoid — used to record the distance between the geoid and
ellipsoid at a given point as defined in geodesy and used with the
Global Positioning System (GPS). The geoid can be above or
below the ellipsoid defined.

HH:

Horizontal Angle-Computed - computes the average horizontal
angle from repeated observations to a point from the same station.

HT:

Height - records the user-specified height of a surveyed object,
such asatree or fence.

HY:

Highway - used to record the name of a highway or road.

HZ:

Horizontal Angle - used to record a horizontal angle measurement.
The format used is DDD.MMSSS.

10-19:

Information Field O (through) Information Field 9 - used to record
user-defined information fields. These tags may have specific
usage defined by the post-processing software.

Project Identification - records the name or identification number
of the project in the project header.

Instrument Height - used to record the vertical distance from the
occupied survey point to the vertical index of the instrument.

Instrument Type - used to record the type of instrument used. This
information tells SDM S which device driver to use. IT:NONE
indicates that all measurements will be entered manually.

L1: (config)

Location 1 Control File Name — used in CNTL.CFG to name the
primary control point file. By default, referenced control points are
searched for in thisfilefirst, and in the Location 2 file second.

L1:

Length First Curve - used with avertical aignment (PRO) to
record the length of vertical curve for symmetrical curves or the
curve length from the VPC to VPI for unsymmetrical curves.

L2: (config)

Location 2 Control File Name-used in CNTL.CFG to name the
secondary control point file.

L2:

Length Second Curve - used with a vertical alignment (PRO) to
record the length of vertical curve from the VPI to VPT for
unsymmetrical curves.

LC:

Long Chord - used with a horizontal alignment (Pl Definition) to
record the distance represented by a straight line between the PC
and PT of acurve.

LG:

Longitude - used to record the longitude of a point.

LN:

Length - used to record the length of a surveyed object.
Used with ahorizontal alignment (Pl Definition) to record the

AASHTO SDMS Getting Started Manual

Appendix « 67



Data Tag

Description

length of acircular curve.

LO:

Length Offset - used when the target can not be placed directly on
the point being measured, but is placed in front or in back of the
point. A negative valueis used if the target isin front of the point.

LP: (config)

Log to Printer - when used in the SY S.CFG file, Yesor No
indicates whether or not to log any screen reports to the printer
automatically.

LS.

Length of Spiral - used to specify the length of aspiral in the
PC/PT defined horizontal alignment file.

LT:

Latitude - records the latitude of a point.

MM: (config)

Memory Cache - when used in the PROJECT.CFG file, designates
the amount of hard disk space bel ow which the user is warned.

MO:

Mid Ordinate Circular Curve - used with a horizontal alignment
(PI Definition) to record the distance from the center of acurveto
the midpoint of the long chord for that curve.

MP: (config)

Macro Pause - when used in the SY S.CFG file, designates the step
delay time for macro execution in 1/18th second increments (MP:2
designates 2/18th seconds pause time).

MS: (config)

Multi-Stub - when used in the TOL.CFG file, defines the error
radius allowed on multi-stub intersections.

NM:

Name - used as agenera purpose Namefield. It could be used to
record project names, point and chain names, name of a building,
etc.

NS:

Number of Shots - can be used by the post-processing software to
indicate the number of shots that have been taken on a point from
the same station.

NS: (config)

New Project Sequence - when used in the PROJECT.CFG file,
designates the name of the sequence file to automatically execute
when starting a new project.

OA: (config)

Overwrite/Append - when used in the SY S.CFGfile, “O” indicates
that current data overwrites existing files, and “A” indicates that
current datais appended to existing files.

OB:

Observer - used to record the name or initials of the observer on
the survey crew.

OD:

Origin/Destination Point Number - provides a method of defining
chain connectivity. When shooting points on achain, it defines the
identification number of the next point to be connected to in that
chain.

OF:

Offset - used when the target can not be placed directly on the
point being measured, but is placed to the left or right of the point.
A perpendicular offset to the left of the point (in the line of sight
when facing the point from the instrument) is entered as a negative
value.

Used in the profile and cross section tasks and in stake out
computations to define the distance right of left of the specified
alignment a shot represents.

00:

Offset-Computed - used to record the computed offset of a point
relative to an alignment when the point was measured by radial
setup.

OP: (config)

Overwrite Protection - when used in the SYS.CFG file, YES
designates protection is on (files may not be overwritten).
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(O

Occupied Station Point Number - used with the Taping Activity
(AC:TA) to list the point number to use as the occupied station to
initiate the taping routine.

OS: (config)

Old Project Sequence - when used in the PROJECT.CFG file,
designates the name of the sequence file to execute when starting
SDMS to continue with an existing project.

ow:

Owner - used to record the name of an owner of some object
defined by the survey. For example, it may be used to specify the
owner of aparcel defined by achain, or of autility feature defined
by a point.

P1: (config)

Parity - when used in the |0.CFG file, designates the type of parity
used for serial communications (NONE, ODD, or EVEN).

PC:

Prism Correction - used to correct the measured slope distance for
the difference between the optical center of the prism and the axis
of the prism housing. Entered as alength value in the project units.

PD:

Point Description - used to record point description information. It
may also be used to record descriptive information for a chain or
other objects.

PD: (config)

Print Device - when used in the 10.CFG file, designates the name
of the printer device port (LPT1, LPT2, COM1, COM2, or CON).

PF: (config)

Print Footer - when used in the 10.CFG file, defines aline of text
to be used as afooter in SDM S reports and printouts.

PG: (config)

Page Numbering - when used in the |O.CFG file, Yes or No
indicates whether or not to number pagesin SDMS reports and
printouts.

PH:

Physical Characteristic - used to record encoded physical
characteristic information for a point. Thisis used by some post-
processing software to assign graphical attributes such as level and
cell/symbol name.

PH: (config)

Print Header - when used in the |O.CFG file, defines aline of text
to be used as a header in SDM S reports and printouts.

PL:

Point List - used in the chain activity (AC:CH) to define alist of
point numbers to be included in that chain.

PL: (config)

Page Length - when used in the |O.CFG file, designates the
number of lines per page for SDM S reports and printouts.

PM:

PPM Factor - records a parts-per-million factor usually associated
with total station measuring devices.

PN:

Point Number - identifies the point number for an activity.
Depending on which activity it isused in, it may be referring to a
previously defined point, or assigning a point number to a new
point. For example, the backsight activity (AC:BS) must give the
number of a previously defined point that is being observed. A
sideshot activity (AC:SS) assigns a point number to a new point.

Prism Offset - used to record the distance from the desired point to
aprism placed on the point. It is used in conjunction with the
offset direction dataitem (DO:), which indicatesif the prism is set
in ahorizonta or vertical offset orientation. If, when facing the
point, the prism offset isto the right, enter a negative offset value.

PP: (config)

Project Path - when used in the |O.CFG fileg, it designates the
default directory path for creating and editing projects files.

PR:

Project Name - identifies the file name of the file used to collect
the survey. Only one PR dataitem may be used per project file.
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The project name may be up to 8 characters. It is ALWAY S the
first dataitemin aproject file.

PR: (config)

Protocol - when used in the 10.CFG file, designates the
communications protocol (NONE or XON/X OFF).

PW: (config)

Page Width - when used in the |O.CFG file, designates the width
of the page in characters for SDM S reports and printouts. Defaults
to PW:40 for screen output, and PW:80 for printer output. SDMS
assumes that a constant width character font is being used.

QP: (config)

Sequence Path - when used in the 10.CFG file, designates the
default path for finding sequencefiles.

R1: (TK:3WR)

Rod Reading-Top Wire - for three wire leveling (3WR), used to
record the upper wire reading.

R1:

Radius First Curve - used with a horizonta alignment (HA:) to
record the radius of the first circular curve of a compound curve or
compound reverse curve and a so defines the beginning radius to
use for a connecting spiral between compound curves.

R2: (TK:3WR)

Rod Reading-Middle Wire - for three wire leveling (3WR), used to
record the middle wire reading.

R2:

Radius Second Curve - used with a horizontal alignment (HA:) to
record the radius of the second circular curve of acompound curve
or compound reverse curve and also defines the ending radius to
use for a connecting spiral between compound curves.

R3: (TK:3WR)

Rod Reading-Bottom Wire - for three wire leveling (3WR), used
to record the bottom wire reading.

RA:

Radius - records the radius of a curve. The radius for a curve to the
left is entered as a negative value.

RD:

Ring Description - aspecia tag used in tunneling operationsto
describe the current ring.

RE:

Recorder - records the name or initials of the note taker or recorder
on the survey crew.

RN:

Ring Number - a special tag used in tunneling operations to
identify the current ring.

RO:

Right Angle Offset — used to record the angular offset left or right
of the line of sight to an object. Not presently used in SDMS
Collector live or batch computations.

RP: (config)

Removal Protection - when used in the SYS.CFG file, YES
indicates the removal protection is on (files may not be deleted).

RP: (config)

Ratio of Precision - when used in the TOL.CFG file, defines the
position closure tolerance in traverses. A warning is issued if the
computed closure is worse.

RR:

Rod Reading - used to record the rod measurement in vertical
tasks and in activities such as utility elevation (AC:UE) in
horizontal tasks. In vertical tasks, al rod readings are positive
unless therod isinverted. In horizontal tasks, positive readings are
used to record depth values.

RS:

Ring Style - special datatag for tunneling operations that indicates
the type of ring being observed. RS:CIRC, RS:BOX, and
RS:ARCH indicate circular, rectangular, or arched ring styles,
respectively.

RT:

Rod Type - used to specify the units of graduation of the rod being
used. Valid responses are YARD, FOOT, and METER. Yard
measurements are automatically converted into feet.
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RT: (config)

Resection Tolerance - when used in the TOL.CFG file, defines the
resection tolerance valuein UL.

S1: (config)

Stop Bit Length - when used in the |O.CFG file, designates the
number of stop bitsfor serial communications (1 or 2).

Staking 1 Control File Name- used in CNTL.CFG to name the
primary staking point file. Thisfile defines coordinates for points
to be staked out in thefield.

Si:

Entry Spiral Length - used with a horizontal alignment to record
the spiral length to use at the beginning (TS) of aspiral curve.

S2: (config)

Staking 2 Control File Name — used in CNTL.CFG to name the
secondary staking point file.

Exit Spiral Length - used with a horizontal alignment to record the
spiral length to use at the end (SC) of a spiral curve.

Connecting Spira Length - used with a horizontal alignment to
record the spiral length to use between compound circular curves.

SB:

Station Back - used to indicate the stationing to be used for an
alignment (HA & VA) from a specific Sl back aong the
alignment.

SD:

Station Direction - used to indicate whether shots are currently
being taken looking up-station (SD:UP; increasing stations) or
down-station (SD:DOWN; decreasing stations). Thisis normally
used only in tunneling operations.

SD: (config)

Nominal Station Deviation - when used in the TOL.CFG file,
defines the station deviation tolerance value.

SE:

Set Number - used to identify a point as part of a set of repeated
measurements to a point from the same station. Sets are used to
calculate averaged distances and angles. Each shot in the set must
contain both the SE: and FC: dataitems.

SF: (config)

Superelevation File Name - used to specify the name of the file
where the cross slopes for the sub-grade or pavement based on the
horizontal alignment specified are defined.

SH:

Staff Height - used to record the height of the staff, target, rod, or
prism on a shot.

Sl

Shot Identification - identifies a point as being of certain type.
Refer to section 5 of the SDM S Technical Data Guide 2000 for
detailed information about allowable responses.

SN:

Serial Number - used to record the serial number of the instrument
being used.

SP:

Suspend Project - used to suspend work on aproject until alater
time or day. Any response may be used and recorded. The SP data
item is generated by SDMS, and does not affect computations.

SP: (config)

Screen Pause - when used in the 10.CFG file, designates the
amount of time for pausing the screen display for scrolling screen
reportsin 1/18th second increments (SP:2 = 2/18th sec. pause).

Stationing-Computed - computes and records the station relative to
an alignment of a point shot radially.

Stationing - used to define the nominal station along an alignment
or the stationing to use ahead at an equation. It isalso used in the
station activity (AC:ST), where it appliesto all subsequent shots
until anew station activity isbegun. The format is based on the
units of length (UL:) settingsin the project configuration file.
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ST: (config) Three Wire Stadia Tolerance - when used in the TOL.CFG file,
designates the 3 write stadia difference tolerance.
SX: Standard Error Estimate X Coordinate— used with control pointsto

define an error estimate in the X component (Easting) of the
coordinate for that control point to be used during the least squares
analysis process.  The response represents the amount of freedom
the user wishes to allow the control point to adjust during
processing. The default valuein SDMS Processor is 0.001feet (or
meters) which is considered fixed.

SY: Standard Error Estimate Y Coordinate — used with control points
to define an error estimate in the Y component (Northing) of the
coordinate for that control point to be used during the least squares
analysis process.  The response represents the amount of freedom
the user wishes to allow the control point to adjust during
processing. The default valuein SDM S Processor is 0.001feet (or
meters) which is considered fixed.

SZ: Standard Error Estimate Z Coordinate — used with control pointsto
define an error estimate in the Z component (Elevation) of the
coordinate for that control point to be used during the least squares
analysis process.  The response represents the amount of freedom
the user wishes to allow the control point to adjust during
processing. The default valuein SDMS Processor is 0.001feet (or
meters) which is considered fixed.

TA: (config) Traverse Horizontal Angle Closure - when used in the TOL.CFG
file, defines the angular closure error tolerance value.

TD: Tunnel Direction - records the direction of atunnel, such as
INBOUND or OUTBOUND.

TE: Temperature - used to record the current temperature in the units
designated in the UT dataitem.

TE: (config) Traverse Elevation Closure - when used in the TOL.CFG file,
defines the traverse elevation closure tolerance value.

TI: Tunnd Identification - records the name or number of atunnel.

TK: Task - used to define the type of survey task being conducted.

There may be only one TK: dataitem per project file, and it is
normally the second dataitem in the project.

TL: Tangent Length - used with a horizontal alignment (Pl Definition)
to indicate the tangent length of asimple curve.

T™: Time - used to record the time.

TN: Traverse Number - used to tag which traverse a point belongs to
when multiple traverses are in the same project.

TP: (config) Temporary Path - when used in the |0.CFG file, designates the
default directory path for temporary files.

TS Date/Time Stamp - records the date and time.

TS: (config) Time Stamp - when used in the |0.CFG file, Yes or No indicates
whether or not to time stamp each page for SDMS reports and
printouts.

TT: (config) Maximum Stations Traverse - when used in the TOL.CFG file,
sets the maximum number of occupied stations allowed in a
traverse.

TY: Type - used to record atype code for an object. It isused by some
post-processing software to assign graphical attributes such as
level or color.
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UA:

Units of Angles - specifies the units used in angle measurements.
Most systems record degrees, minutes, and seconds (ddd.mmss).

UL:

Units of Length - specifies the units used in length and distance
measurements, coordinates, station values, etc.. Allowable
responses are F (feet) and M (meters with kilometer stationing
-+ AHA), M2 (meters with 100 meter stationing ###+## #HH),
and M3 (same as M).

UP:

Units of Pressure - specifies the units used for recording
barometric pressure with the BP dataitem.

UT:

Units of Temperature - specifies the units used for recording
temperature. Allowable responses are F (Fahrenheit) and C
(Celsius).

VA:

Vertical Alignment File Name - specifies the name of thefile
where the control vertical alignment geometry is defined.

VA: (config)

Vertical Angle Sets Difference - maximum deviation allowed
between and individual vertical angle measured in sets and the
mean vertical angle computed form sets. Vertical angles that
exceed the difference will not be used in final computations

VD:

Vertical Datum - records the user-defined name of the vertical
datum being used (VD:NGV D29 or VD: NAV D88 for example).

VE:

Vertical Index Error - used to record the angular vertical
collimation error as determined by the surveyor when testing the
collimation of the instrument.

VH:

Vertical/Horizontal Ratio - Used in stake out to specify the slope
of aline between two points, expressed as decimal equivalent
meter/meter, foot/foot or a percent (EG VH:0.02).

VI: (config)

Vertical Intersects Tolerance - when used in the TOL>CFG file,
defines the tolerance allowed when comparing computed
elevations for a point shot from various occupied stations during a
sideshot intersection activity (AC:Sl).

VO:

Vertical Offset - used in radia topography to record the vertical
distance (+/-) from the point shot to aremote shot directly above
or below it.

VR:

Version Number - used to record the version number of SDMS
being used.

VT:

Vertical Angle - used to record a vertical angle measurement in the
DDD.MMSS format. Vertical angles are measured from the zenith
being equal to zero degrees. For example a vertical angle of
90.0000 degreesindicates horizontal line of sight. Thisangleis
equivaent to a zenith angle.

VT: (config)

Maximum Vertical Stations - when used in the TOL.CFG file,
defines the maximum number of occupied stations that can be
recorded in avertical task between two bench marks.

VV:

Vertical Angle-Computed - where multiple observations are made
of apoint from the same occupied station, this data item records
the averaged vertical angle.

W1: (config)

Single Wire Level Closure - when used in the TOL.CFG file,
defines the single wire leveling closure tolerance.

Wa3: (config)

Three Wire Stadia Constant - used in leveling to record the Three
Wire stadia constant value. This value should be consistent with
the selected rod type (RT). Thisdataitemisalso used in the
TOL.CFGfile.
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WC:

Write Control File Name - a user specified control file used to save
point data that has been calculated but not checked for accuracy.
Once these points have been verified, they can be moved to the
L1:, L2:;, S1:, or S2: files.

WD: Width - used to record the width of a surveyed object, such asa
box culvert.

WE: Weather - used to record user-defined weather condition
description.

WI: Witness Description - used to record information about a witness
Or accessory points.

XC: X Coordinate-Known - used to record aknown X coordinate value
for apoint.

XC: (config) Cross Section Closure Tolerance - when used in the TOL.CFG
file, defines the profile and cross section closure tolerance value.

XX: X Coordinate-Computed - used to record a computed X coordinate
value for apoint in a calculated project file.

YC: Y Coordinate-Known - used to record aknown Y coordinate value
for apoint.

YY: Y Coordinate-Computed - used to record acomputed Y coordinate
for apoint in acalculated project file.

ZC: Z Coordinate-Known - used to record a known elevation for a
point.

ZN: Zone - used to record the projection or state plane zone for the
project coordinate system.

ZZ: Z Coordinate-Computed - used to record a computed elevation for

apoint in acalculated project file.

Tasks Default Prompt Sequences

The following tables list the default Activity and Data Items listed in the
TASK.TGSfile provided with SDMS Collector program.

Traverse Task - TRA

Activity Default Data Tags

AC.0S PN: IH: FE: PD:

AC:BS PN: SH: FE: PD: HZ: VT: DS:
ACFS PN: SH: FE: PD: HZ: VT: DS:
ACEC PN: SH: FE: PD: ZC: HZ: VT: DS::
AC.CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:S PN: FE: PD: HZ:

ACTS PN: FE: HZ: VT: DS: PD:

AC:PR

AC:.CK

AC.TX PN: CM:
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Radial Topography Task - RTO

Activity Default Data Tags

AC.0S PN: IH: FE: PD:

AC:BS PN: SH: FE: PD: HZ VT: DS:

AC:SS PN: SH: FE: PD: HZ: VT: DS:

ACEC PN: SH: FE: PD: ZC: HZ: VT: DS:

AC:CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
AC:Sl PN: FE: PD: HZ:

AC:UE PN: SH: FE: PD: RR:

AC:ST PN: HZ: VT: DS: FE: PD:

AC:PR

AC:.CK

AC.TX PN: CM:

AC:CH FE: CD: FG: CH: PL:

AC:FG FE: TY:

ACTA OS: BS: PN: FE: CD: FG: AD: PL: CM:

Combined Task - COM

Activity Default Data Tags

AC.0S PN: IH: FE: PD:

AC:BS PN: SH: FE: PD: HZ VT: DS:

ACFS PN: SH: FE: PD: HZ: VT: DS:

AC:SS PN: SH: FE: PD: HZ: VT: DS:

AC.EC PN: SH: FE: PD: ZC: HZ: VT: DS:

AC.CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
AC:SI PN: FE: PD: HZ:

AC:UE PN: SH: FE: PD: RR:

ACTS PN: HZ: VT: DS: FE: PD:

AC:ST ST:

AC:PR

AC:.CK

AC:TX PN: CM:

AC:CH FE: CD: FG: CH: PL:

AC:FG FE: TY:

ACTA OS: BS: PN: FE: CD: FG: AD: PL: CM:

Control Network Task - CON

Activity

Default Data Tags
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Activity Default Data Tags

AC.0S PN: FE: PD: IH: SH:

AC:BS PN: FE: PD: HZ: VT: DS::
ACFS PN: FE: PD: HZ: VT: DS::
ACEC PN: FE: PD: ZC: HZ: VT: DS:
AC:Sl PN: FE: PD: HZ:

ACTS PN: FE: HZ: VT: DS: PD:
AC:PR

AC:.CK

AC.TX PN: CM:

Profile Task - PRO

Activity Default Data Tags
AC.0S PN: PD: ZC:
AC:BS RR:

ACFS PN: PD: RR:
AC:SS ST: OF: RR:
AC.EC PN: PD: RR: ZC:
AC.CC PN: PD: RR: ZC:
AC:UE PN: PD: RR:
AC.TP RR:

AC:PR

AC:.CK

AC:TX PN: CM:

Photo Control Task - PHO

Activity Default Data Tags

AC:0S PN: FE PD: IH:

AC:BS PN: SH: FE: PD: HZ: VT: DS:

ACFS PN: SH: FE: PD: HZ: VT: DS:

AC:SS PN: SH: FE: PD: HZ: VT: DS:

ACEC PN: SH: FE: PD: ZC: HZ: VT: DS:

AC:CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
AC:Sl PN: FE: PD: HZ:

AC:UE PN: FE: PD: RR:

ACTS PN: HZ: VT: DS: FE: PD:

AC:PR PN: FE PD: IH:

AC:.CK

AC.TX PN: CM:
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Terrain Model Task - TMO

Activity Default Data Tags

AC.0S PN: FE: PD: IH:

AC:BS PN: SH: FE: PD: HZ: VT: DS:

ACFS PN: SH: FE: PD: HZ: VT: DS:

AC:SS PN: SH: FE: PD: HZ: VT: DS:

ACEC PN: SH: FE: PD: ZC: HZ: VT: DS:

AC:CC PN: SH: FE: PD: YC: XC: ZC: HZ: VT: DS:
AC:SR PN: SH: FE: PD: HZ: VT: DS: YC: XC: ZC:
AC:Sl PN: FE: PD: HZ:

AC:UE PN: FE: PD: RR:

ACTS PN: HZ: VT: DS: FE: PD:

AC:PR

AC:.CK

AC.TX PN: CM:

Level Run Task - LEV

Activity Default Data Tags
AC:0S PN: FE: PD: ZC:
AC:BS RR:

ACFS PN: FE: PD: RR:
AC.EC PN: FE: PD: RR: ZC:
AC.CC PN: FE: PD: RR: ZC:
AC:TP RR: PD:

AC:SS PN: FE: PD: RR:
AC:PR

AC:.CK

Three-Wire Level Task - 3WR

Activity Default Data Tags
AC.0S PN: FE: PD: ZC:
AC:BS RR: PN: PD:

ACFS PN: FE: PD: RR:
ACEC PN: FE: PD: RR: ZC:
AC:CC PN: FE: PD: RR: ZC:
AC:TP RR:

AC:PR

AC:.CK

AC.TX PN: CM:
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Cross-Section Task - XSE

Activity Default Data tags
AC:0S PN: FE: PD: ZC:
AC:BS RR: PN: PD:

ACFS PN: FE: PD: RR:
AC:SS FE: PD: OF: RR:
AC:ST ST:

ACEC PN: FE: PD: RR: ZC:
AC:.CC PN: FE: PD: RR: ZC:
AC:UE PN: FE: PD: RR:
AC.TP RR:

AC.PR

AC:.CK

AC:TX PN: CM:

e TAGS.HLP

Default Tags Help Fil

A0 10 O Attribute
Al 10 Attribute
A2 10 Attribute
A3 10 Attribute
A4 10 Attribute
A5 10 Attribute
A6 10 Attribute
A7 10 Attribute
A8 10 Attribute
A9 10 Attribute 9,

AA 25 Area Conput ed,

AC 2 0 Activity,

; BS=Backsi ght

; CC=Cont rol Check

; CH=Chai n

; CK=Check Shot

; EC=El evati on Control

; EQ=Equat i on

; FG=Fi gur e

; FS=For esi ght

; OS=Cccupi ed Station

; PR=Pr oj ect Header

; Sl =Si deshot | nt ersect

; SR=St ati on Resection

; SS=Si deshot

; ST=St at i oni ng

; TA=Tapi ng

; TP=Turn Poi nt

; TS=Ti e Sequence

; TX=Text Bl ock

;UE=Wility El evation

AD 25 0 Angl e Distance List,
AH 2 0 Accuracy Horizontal,
AR 25 1 Area,

AV 2 0 Accuracy Vertical,

AZ 12 1 Azi nuth,

BG 25 0 Begin G oup,

BP 10 1 Baronetric Pressure,
BR 10 O Beari ng,

PONONAWNRO

POOOOOOOOO

BS 7 3.001 Back Sight Point Nunber,

CD 25 0 Chain Description,
CE 10 1 Collimation Error,
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CF 10 1 Conbi nati on Factor,

; 1. 0=Def aul t

CH 6 3.001 Chain Nunber,

Cl 25 0 City,

CL 2 0 d ass,

; F=Feat ure

; GG ound

CM 25 0 Comment,

25 0 Condition,

25 0 County,

25 0 d ose Project,

3 2 Curvature & Refraction Adjust?,
10 O Coordi nate System
8 1 Deflection Angle,

8 1 Degree of Curvature,
12 1 Di stance Conput ed,
12 1 Di stance Horizontal,
8 0 Dianeter,

2 0 Del ete Shot/Station,
; SH=shot

; ST=station

DO 1 0 Direction of Ofset,
; Hehori zont al

PR2EERRBY382

s V=verti cal

DP 8 0 Depth,

DS 12 1 Di stance Sl ope,
DT 10 O Date,

Dv 12 1 Distance Vertical,
DX 12 1 Delta X,

DY 12 1 Delta Y,

Dz 12 1 Delta Z,

El 6 O Left Side Sl ope,
E2 6 0 Right Side Slope,
ED 8 1 Error Distance,
EG 25 0 End G oup,

EH 8 1 Error Horizontal
EQ 4 1 Equati on Nunber,
ES 3 2 Ending Station (Y/ N ?, YES

; YES=current OS is ending station

; NO=current OS is NOT ending station

EV 8 1 Error Vertical Angle,

EX 10 1 External Distance Gircul ar Curve,
FC 1 1 Face Nunber,

;1=direct face

; 2=reverse face

FE 5 0 Feature Code,

Angl e,

FG 4 0 Fi gure Code,

GM1 0 Ceonetry Type,

; C=Curve Poi nt

; P=Poi nt on Line

GR 4 0 G oup,

H1 25 0 Hel p,

HA 12 0 Horizontal Alignnent File Nane,
HD 13 O Horizontal Datum

HE 9 1 Height Ellipsoid,

HG 9 1 Hei ght Geoid,

HH 9 O Horizontal Angle Conputed,
HT 6 0 Height,

HY 15 0 Hi ghway,

HZ 10 1 Horizontal Angle,
10 20 O Information O,

11 20 O Information 1,

12 20 0 Information 2,

13 20 O Information 3,
14 20 O Information 4,

15 20 O Information 5,

16 20 O Information 6,

17 20 O Information 7,

18 20 O Information 8

AASHTO SDMS Getting Started Manual

Appendix

79



114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

19
I D
I'H
1T

0 O Information 9,
5 0 Project ldentification,
1 Instrunment Height,

2
2
6
25 0 Instrunent Type,

; GEODI METER=See Docs for Mdel #'s
; LEI CA=See Docs for Mdel #'s
; MANUAL=dat a entered by hand

i NI

KON_DTM-See Docs for Moddel #'s

; PENTAX_PTSI 1 1 =PTS 11|

; SOKKI A(LI ETZ) =See Docs for Mdel #'s
; TOPCON_COARSE=See Docs for Model #'s
; TOPCON_FI NE=See Docs for Mdel #'s

; TRIMBLE_TTS=See Docs for Mdel #'s

T W
T W

LDT2000=See Docs for Model #'s
LDT1010=See Docs for Model #'s

; ZElI SS4D=See Docs for Mdel #'s

L1

L2

LC
LG
LN
LO
LS
LT

MO 10 1 Md Odinate Distance Circular Curve,

NV
NS
oB
oD
oF
o0
os
ow
PC
PD
PH

PL
PM
PN
PO
PR

13382A5288R

; F=

12 0 Loc 1 CTL File Nanme/Length Curve 1,
12 0 Loc 2 CTL File Nane/Length Curve 2,

10 0 Long Chord,

13 0 Longi t ude,

6 0 Length,

8 1 Length O fset,

10 O Length of Spiral,
12 0 Lati tude,

25 0 Nane,
2 1 Nunmber of Shots,
15 0 Cbserver,

7 3.001 Oigin/Destination Point Number,

6 1 Ofset,
6 1 Ofset Conputed ,

7 3.001 Cccupied Station Point Nunber,

25 0 Omner,

10 1 Prism Correction,

25 0 Point Description,

4 0 Physical Attribute,

25 0 Point List,

4 0 PPM Fact or,

7 3.001 Point Nunmber (Max 32576),
6 1 PrismOfset,

25 0 Project Nane,

8 1 Rod Reading Top Wre/Radius 1,
8 1 Rod Reading Mddl e Wre/Radi us
8 1 Rod Reading Bottom Wre,

10 1 Radi us,

25 0 Ring Description,

15 0 Recorder,

6 3.001 R ng Nunber,

8 1 Right Angle O fset,

6 1 Rod Readi ng,

4 0 Ring Style,

2 0 Rod Type,

f oot rod

; Y=yard rod
; MEneter rod

S1
S2
S3
SB
SD

12 1 Stk 1 CTL File Nane/ Spiral Entry Length,
12 1 Stk 2 CTL File Nane/ Spiral Exit Length,

12 1 Spiral Connecting Length,
10 1 Station Back,
4 0 Station Drection,

; UP=shot s taken up station
; DOWN=shot s t aken down station

SE
SF
SH
S|

2 1 Set Nunber,

12 0 Superel evation File Nane,
6 1 Staff Height,

3 0 Shot 1D,

; BL=begi n LOC shots
; EL=end LOC shots
; PC=poi nt of curve

; Pl

=poi nt of intersection

; PT=poi nt of tangent
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185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244,
245.
246.
247.
248.
249.
250.
251.
252.

; CS=curve to spiral

; SC=spiral to curve

; ST=spiral to tangent

; TA=t api ng shot

; TS=tangent to spiral

; RTO=r adi al topog shot
; XSE=cr oss- secti on shot

SN
SP
SS
ST
SX
SY
SZ
TD

10 0 Serial Nunber,

25 0 Suspend Proj ect,

10 0 Stationi ng Conput ed,

10 O Stationing,

6 0 Standard Error Estimate X-Coordi nate,
6 0 Standard Error Estimate Y-Coordi nate,
6 0 Standard Error Estinmate Z-Coordinate,
8 0 Tunnel Direction,

; 1 NBOUND=
; OQUTBOUND=

TE
Tl
TK

3 1 Tenperature,
18 0 Tunnel 1D,
3 0 Task,

; COM=Conbi ned

; CON=Cont rol  Net wor k

; LEV=Level Run

; PHO=Phot 0 Cont r ol

; PRO=Profiling

; RTO=Radi al Topogr aphy
; 3WR=Three-Wre Level

; TMO=Terrai n Model

; TRA=Tr aver se

; XSE=Cr oss- Secti on

TL
™
TN
TY
UA
UL

; F=

10 1 Tangent Length,
8 0 Tine,

2 1 Traverse Nunber,
5 0 Type,

1 0 Units of Angles,
2 0 Units of Length,
Feet or English

; MEMetric (Kilonmeter ST)
; M=Metric (100 Meter ST)
; MB=Metric (Kiloneter ST)
UP 1 0 Units of Pressure,
;B=M11libars
; 1=l nches of Mercury
UT 1 0 Units of Tenperature,
; F=Far enhei t
; C=Cel si us
VA 12 0 Vertical Alignnent File Nane,
VD 7 0 Vertical Datum
VE 10 1 Vertical Index Error,
VH 6 0 Vertical to Horizontal Ratio,
VO 12 1 Vertical Ofset,
VR 25 0 Version Nunber,
9 1 Vertical (Zenith) Angle,
8 1 Vertical Angle Conputed,
8 1 Three-Wre Stadi a Constant,
12 0 Wite Control File Nane,

VT

W

B

WC

WD 6 0 Wdth,

VE 10 O Weat her,

W 25 0 Wtness Description,
XC 25 1 X Coordi nate Known ,
XX 25 1 X Coordi nate Conput ed,
YC 25 1 Y Coordi nate Known,
YY 25 1 Y Coordi nate Conput ed,
ZC 10 1 Z Coordi nat e/ El evati on Known,

ZN 4 1 Datum Proj ecti on Zone,
ZZ 10 1 Z Coordi nat e/ El evati on Conput ed,

-- 00 WId Card (Insert a Standard Shot),

/1

12 0 Nested Sequence (Insert a Sequence),
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Sample Control File

1. AC. PR **(Optional ) **

2 PR JOB 001234

3 NM STATE HW 1- HWY 71

4. CM CONTROL FI LE

5. DT: 03/ 26/ 1998

6 HD: NAD83 **( Any SDMS conpliant data

7 VD: NAVD88 ** tags with user defined fields may**

8. UL: MB ** follow AC. PR, but none are required)**
9. ZN: 4802

10. AC:. Cs

11. PN: 1

12. YC. 207471. 554

13. XC: 759409. 835

14. ZC: 282. 994

15. FE: CONTROL

16. PD: 5/ 8 REBAR

17. AC:. Cs

18. PN: 2

19. YC: 206635. 500

20. XC. 759717. 549

21. ZC. 307. 162

22. FE: CONTROL **( Any SDMVS conpliant data

23. PD: REBAR AND CAP ** tags with user defined fields may**
24. ST: 10+00 ** pe used, but none are required)**
25. OF: 50

Sample Horizontal Alignment File ((ALI) — PI Definition

1. AC: PR

2 PR STH67

3 NM STATE HW A — HW B

4. CM DESI GN HORI ZONTAL ALI GNVENT

5. DT: 03/ 26/ 1998

6 uL: M3

7 VD: NGVD 29

8. HD: NAD 83 (1991)

9. ZN: 4802

10. RE: GENO

11. DT: 03/ 26/ 1998

12. RE: GENO

13. AC. EQ **(All equations listed imediately foll owi ng AC. PR) **
14. PN: 1

15. SB: 11+374. 836

16. ST: 11+400. 000

17. AC: EQ

18. PN: 2

19. SB: 12+172. 297

20. ST: 12+140. 000

21. AC. CS ***(Begi hning Pl)***
22. ST: 10+973. 656

23. YC: 206370. 369000

24, XC: 759735. 757000

25. AC:. Cs

26. Sl: Pl ***(Spiral Curve Spiral)***
27. YC: 206655. 052023

28. XC: 759712. 393480

29. S1: 30. 000000

30. S2:30. 000000

31. RA: 435. 000000

32. AC:. Cs

33. Sl: Pl ***(Spiral Curve Spiral)***
34. YC: 206971. 980072

35. XC: 759516. 707250

36. S1:50. 000000

37. S2: 50. 000000

38. RA: 592. 379000
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AC. CS

Sl: P

YC: 207400. 163795
XC. 759447. 697336
RA: - 435. 000000
AC. CS

Sl: P

YC. 207594. 266000
XC. 759322. 394000
RA: - 582. 126000
AC. CS

Sl:P

YC. 207777. 366789
XC: 759158. 093290
RA: 480. 000000

AC. OS

Sl:P

YC. 208076. 928466
XC. 759174. 304456
R1: 300. 000000
R2: 400. 000000
S3: 150. 000000
AC. CS

Sl:P

YC. 208605. 886025
XC. 759457. 507387

***(Sinple Curve)***

***(Sinple Curve)***

***(Sinmple Curve)***

***(RSR - Radius Spira

***(Ending Pl)***

Radi us) ***

Sample Vertical Alignment File (.PRO) - PI Definition

1

AC: PR
PR STH67. PRO

NM STATE HW A — HW B

CM DESI GN CENTERLI NE PRCFI LE

DT: 03/ 26/ 1998
RE: GENO

uL: M3

AC. CS

ST: 10+974. 000
ZC. 299. 024000
L1: 0. 000000
L2: 0. 000000
AC. OS

ST: 11+240. 000
ZC. 307. 998840
L1: 225. 000000
L2: 225. 000000
AC. CS

ST: 11+725. 164
ZC. 284. 000640
L1: 125. 000000
L2: 125. 000000
AC. CS

ST: 12+142. 867, 2
ZC. 284. 000640
L1: 100. 000000
L2: 100. 000000
AC. CS

ST: 12+342. 867
ZC. 275. 500640
L1:100. 000000
L2: 100. 000000
AC. CS

ST: 12+494. 867
ZC. 275. 500640
L1: 0. 000000
L2: 0. 000000
AC. CS

ST: 13+402. 462
L1: 0. 000000

**(Second Cccurrence of the

Station)**
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Sample Superelevation File (.SUP) - Pl Definition

1. AC. PR
2. PR STH67. SUP

3. NM STATE HW A — HW B
4. CM DESI GN SUPERELEVATI ON FI LE THROUGH
5. CM THE FI RST CURVE
6. DT: 03/ 26/ 1998

7. UL: MB

8. VD: NGVD 29

9. HD: NAD 83 (1991)
10. ZN: 4802

11. RE: GENO

12. AC: OS5

13. ST: 10+973. 656

14. E1: - 0. 020000

15. E2: - 0. 020000

16. AC: OS5

17. ST: 11+129. 667

18. E1: - 0. 020000

19. E2: - 0. 020000

20. AC: OS5

21. ST: 11+139. 836

22. E1: - 0. 020000

23. E2: 0. 000000

24. AC: OS5

25. ST: 11+169. 836

26. E1: - 0. 059000

27. E2: 0. 059000

28. AC: C5

29. ST: 11+344. 836

30. E1: - 0. 059000

31. E2: 0. 059000

32. AC: C5

33. ST: 11+400. 000

34. E1: - 0. 020000

35, E2: 0. 000000

36. AC: C5

37. ST: 11+410. 169

38. E1: - 0. 020000

39. E2: - 0. 020000
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