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1. Axyz DM - the Data Manager

1.1 About this manual

This manual explains in detail how to operate the software interface to the
Axyz Data Manager.

It is assumed that the reader has an understanding of how to operate the
Core Data Module (CDM) and one of the sensor modules as explained in
the following documents
* Axyz CDM: Core Data Module - Software Reference

(This also includes information on Report Generation)
* Axyz STM/MTM: Theodolite Module - Software Reference
* Axyz LTM: Laser Tracker - Software Reference

This manual also assumes the reader has an understanding of the
measurement task and basic system concepts.

The following documents provide background information to Axyz:

* Axyz “System Concepts” explains the general purpose and structure of
the software.

* Axyz “Mathematics for Users” provides details of all relevant
mathematical techniques.

* MS Visual Basic documentation explains the use of this programming
language, except for functions and options specially created for Axyz.
» Crystal Report explains further details of report generating.

1.1.1 Document conventions
The following text formatting conventions are in use:

This Represents

italic Italic type is used to indicate new or specialist names
and terms. Look for a glossary definition or special
section for more details.

ALL CAPITALS The names of computers, folder names, filenames and
acronyms.
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1.1.2 Keyboard and menu conventions
Key combinations and key sequences have the following meanings:

Format Meaning

KEY1+KEY?2 A plus sign (+) between key names means to press and
hold down the first key while you press the second key.

KEY1, KEY2 A comma (,) between key names means to press and
release the keys one after the other.

ENTER or The key equivalent to "carriage return™ on a typewriter
RETURN and which causes a new line when typing text. It may be
labelled with a bent arrow.

SHIFT, Shift The key which produces capital letters. It may be
labelled with an upward pointing arrow.

CTRL, Ctrl, The "control" and "alternate" keys, generally labelled as
ALT, Alt "CTRL" and "ALT" on your keyboard.

1.1.3 Windows conventions

It is assumed that the user is familiar with the Microsoft WINDOWS
environment. See MS Windows documentation for use of a mouse,
windows features and shortcut keys. In particular, the following standard
buttons enable the user to respond to requested inputs.

Proceed with actions defined by the settings in the current dialogue box

Canicel

Ignore any changes made in the current dialogue box. Return to the
situation which existed before the current box was accessed.

Browsze. ..

Search folders on disk for the requested information.

Help

Provide context-sensitive HELP.
The use of these buttons will in most cases not be further described.
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1.1.4 On-line HELP

The on-line HELP is derived from this Software Reference Manual using
Doc-To-Help ™. HELP and the manual each contain essentially the same
information with the exception of menu screens. All menu screens are
displayed in the manual. Most menu screens are not displayed in HELP
because the screen can be viewed in the actual program when using HELP.
However HELP does contain some example screens in order to properly
explain the operation of particular features.

1.2 Data Manager concepts

The Data Manager (DM) provides a structured overview of all data stored
within the job file and combines this with detailed editing and selection.

In contrast to the Graphics Modules (Axyz View and Axyz CAD), the
Data Manager provides a numerical display of data in separate tables or
tabs.

The structured overview is similar to the expandable outline provided by
the Windows 95 "Explorer” and the detailed view is similar to a
spreadsheet.

The DM itself permits the user to:

» Display numerical and descriptive details of selected items
» Edit parts of the displayed data

* Delete data

* Manually create new data

The DM is also a selection tool which allows users to specify data for:
» Mathematical analysis

» Presentation in a report

* Import and export to and from the database

1.2.1 Multiple DM windows

Several DM windows may be open at once. You can, for example, use this
option to view two different types of data on the screen.

The windows may be opened in one module only or in several modules.

For example, two windows may be open in the CDM and one window
open in the STM/MTM.
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All the DM windows are independent although the same job file
information is available to each.

Any selections made in an DM window are particular to that window and
do not apply to any other.

Only one DM window can be "active" at any time. The selections in the
currently active window are also the currently valid selections.

The display properties, for example column widths, are the same for all
windows.

1.2.2 Viewing shape points

\/sP"é The DM does not enable users to view the points used when creating
‘E\f com Shapes. If this is of interest, see the comments given in the section on

analysis functions in the CDM Software Reference Manual.
1.2.3 Where to find DM functions

DM functions are available in a number of places:

* On the DM toolbar

* On the "Data" menu

* On the host module's "View" menu

* On the host module's "Window" menu (open DM windows)

* On a popup menu in the detail view (right mouse click to open)

1.3 Starting a Data Manager window
The Data Manager can be started from Axyz CDM, MTM, STM and LTM.

An DM window is opened:
* When Axyz is started with an existing job or a new job ("UNTITLED")

» By use of the toolbar button &
* By selecting "Data Manager" from the "Window" menu of the host
module

» By use of the Select ID button in other menu choices

Select ID...
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2. Graphical interface

2.1 Data Manager window

The DM interface has a left pane similar to the "Explorer" in Windows 95.
This provides the outline view which can be expanded and collapsed. The
outline view provides a tree structure showing the principal components of
the database. This view can show items such as individual workpieces and
stations but not the information associated with them. You must select an
item in this pane in order to see associated information in the right pane.

The right pane has a layout similar to a spreadsheet such as MS Excel ™.
This pane provides the detail view. Within the detail view, tabbed sheets
provide access to different types of data associated with the highlighted
item in the outline view. Tables show individual data such as 3D point
coordinates and measurements which can be viewed and manipulated.

2.1.1 Sample Data Manager window

L= D ata Manager [_ O]
=& Job Pointin| X ¥ 7 | sta—

L——_IE WorkPiece
El @ DEFAULT

1 -531.853 | 2430137 |-336.27 | OO
2 -533.730( 1904 630 11611 | 0OC
3 469557 | 1901 229 [-1163.5| 0L
4 472076 | 2427904 [-336.07 | 0L

-
]
=L
=
EN) PNy Y

..... IE" 4

[—]ff Stationz

[—]/ ScaleBar

el 1
- HidderPt Device
----- 4= Reflectors
=L Reference
Elﬁ caolani

w8 Refll _

..... L~ Coord System jj‘ > T\ Points ﬁhﬂeasure |iIJ }r
|

Outline view Detail view
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In the example the workpiece "Ref" has been selected in the outline view.
In the associated detail view the selected "Points" tab shows a table with
information about 3D object points in this workpiece.

2.1.2 Menu and toolbar changes

When a Data Manager window is active the host module’s main menu is
modified as follows:

» A special Data menu is added

» The host module’s Edit and View menu options change to correspond
with DM functions

» The Help menu changes to support DM functions and operation

In addition a DM toolbar is added to the module’s toolbars. All the main
module toolbars are still visible and accessible.

If a DM window is open but another window is activated, e.g. the graphics
window or a measurement window, the Data menu and DM toolbar will
disappear and the View menu will change back to correspond with host
module functions.

2.1.3 Structure of the outline view

The outline view shows the job sub-divided into the following principal
data categories:

Workpieces
Stations

Scale bars
Hidden point devices
Reflectors

Reference data
Coordinate systems

FOMNNEl

Click on the Hexpand or [=lcollapse buttons to reveal or hide the next
level of detail, such as individual named workpieces, individual named
stations or measurement sets (tracker data only).

IZ At any level you can click on an item to show the associated numeric
and descriptive data in the detail view, where it can be modified. The
pointing hand symbol appears and indicates that the selected item in the
outline view corresponds to the data in the detail view.
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Workpieces

Individual workpieces are found under the "Workpiece" symbol. Within
each workpiece coordinate and measurement sets may be found. These are
mainly generated by trackers.

=8 WoarkPiece

. - @ DEFAULT
----- 2 Imp-Exp

. - ® Ref

EIE wWwiorkPiece

. - @ DEFAULT

0 L|E Partleft
Lo Partright
: ..... & Imp-Exp

! - @ Ref

-8 WorkPiece

- [ @ DEFALLT
I W Imp-Exp
& Fart left
i Iﬂl HE

---.' Fief

-8 WorkPiece
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Click on the workpiece symbol to reveal a list of
individual workpieces. A red disk ® indicates an
individual item. A blue disk 2% indicates the currently
active workpiece. In the example, this is the workpiece
named "Imp-Exp".

Click on an individual workpiece to reveal any
coordinate sets. These are indicated by an array of
points in front of 2 axes.

Coordinate sets are created by the surface offset
function in the Graphics Module or imported from other
sources.

Click on an individual workpiece to reveal any
measurement sets from continuously scanned data.
These are indicated by a tracker symbol with an array of
points.

Click on an individual workpiece to reveal any
measurement sets recorded for single fixed points.
These are indicated by a tracker symbol with a single
point.

NOTE

From ver. 1.3 only the averaged point location is stored.
This is shown in the workpiece points table. It is no
longer possible to store the corresponding set. These
sets will only appear in old job files.
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Stations, scale bars and hidden point devices

=2 Stations The symbols for stations, scale bars, and hidden point
e devices can be opened up to reveal individual named
@ items, each indicated by a red disk & .

Reflectors and coordinate systems

Individual reflectors and coordinate systems are listed in the corresponding
detail view and do not appear in the outline view.

Reference data

Reference or design data is required for the purposes of "Build and
Inspect™ and "Transformation". Although there are some differences in the
data fields associated with each type of reference point, the same structure
Is used for both in the database.

Reference data is assigned a "reference ID" and within this reference ID it
may be subdivided into "“workpieces".

The reference ID is an additional organizational layer which can be used,
for example, to separate reference sets into different "files" or different
groups depending on purpose such as "build" or "transform",

5.5 Reference Click on the "Reference" symbol to reveal individual
BT colani reference IDs or "files", indicated by a green card

. -8 Refl Symb0| E

5.0 Reference Click on a "Reference ID" symbol to reveal individual
- B colani reference workpieces represented by a red disk .

...... B Ref

. -89 Refll
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2.1.4 Summary of data tables in the detail view

The following sections briefly indicate what details are available for each
category of data. Different types of information are presented on separate
tables (tabs) in the detail view. A full list and explanation of the individual
data fields, indicated by the column labels, is given later. See '|Data tables |
land edit forms!" on page

Job
The job itself contains two types of data.

Tab 1: Job Information
Descriptive job information

Tab 2: Units
Definition of units

Workpieces (collective)
Click directly on the "workpieces" symbol.

Tab 1: Workpieces
A list of all workpieces in this job, with recorded environmental
information.

Workpieces (individual)
Expand the "workpieces" symbol to reveal individual workpieces.

Tab 1: Points

Point coordinates, related statistical data, target thickness information.
This covers all object point data except control points and individual
points in coordinate sets.

Note for tracker users
Only stationary points are listed here. See coordinate and
measurement sets for other 3D data.

Tab 2: Measurements

Angle and distance values from all stations which measure the points in
this workpiece.
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10

Tab 3: Shapes
Shape names, types, parameters and statistical values.

Tab 4: ControlPt
Control point coordinates and related statistical data.

Tab 5: LT meas

For Laser Tracker (LT) data only. This records measurement parameters,
such as reflector used and time separation between measurements, for all
measurement sets in this workpiece.

Tab 6: Sets
This records coordinate system and target thickness information for all
coordinate and measurement sets in this workpiece.

Coordinate sets

Created by digitizing free-form surfaces and spatial curves using a laser
tracker, or by importing external data. Expand an individual workpiece
symbol to reveal coordinate sets, if any.

Tab 1: Points
Coordinate and statistical values for individual points in the set.

Points do not have individual alpha-numeric identifiers.

Measurement sets for continuous data

Created by continuous measurement using a tracker. Expand an individual
workpiece symbol to reveal measurement sets for continuous data, if
available.

Tab 1: Meas set
Measurement values (horizontal angle, zenith angle, distance) for
individual measurements in the set.

Measurements do not have individual alpha-numeric identifiers.

Corresponding spatial coordinates (x,y,z) for each individual
measurement are also shown, if the station has been oriented.
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Measurement sets for single fixed points

Created by storing the individual measurements made by a tracker when
locating single fixed points. Expand an individual workpiece symbol to
reveal measurement sets for stationary points, if available.

Tab 1: Meas set
Measurement values (horizontal angle, zenith angle, distance) for
individual measurements in the set.

Measurements do not have individual alpha-numeric identifiers.

To see spatial coordinates, see the averaged stationary point location
stored on the Workpiece/Points tab.

Stations (collective)
Click directly on the "Stations" symbol.

Tab 1: Stations
A list of all stations in this job, with connection data and parameters
(positional and rotational) if available.

Stations (individual)
Expand the "Stations" symbol to reveal individual stations.

Tab 1: Measurements

Angle and distance values to all stationary points sighted from this
station.

Tab 2: Ori_Coll meas't
Orientation and collimation measurements from this station.

Tab 3: Calibration info
Tracker parameters such as Birdbath distance and ADM offset.

Scale bars (collective)
Click directly on the "Scale bars" symbol.

Tab 1: Scale bars
A list of all available scale bars with expansion coefficients.

IDM.doc 31/1/00
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Scale bars (individual)
Expand the "Scale bars" symbol to reveal individual scale bars.

Tab 1: Distance
Distances between target pairs on the scale bar.

Tab 2: Points
3D coordinates of scale bar targets relating to their actual location in the
measurement network.

Tab 3: Measurements
Angle and distance values from all stations which measure the scale bar

targets in their actual location.

Hidden point devices (collective)
Click directly on the symbol for "Hidden point devices".

Tab 1: Hidden point devices
A list of all available hidden point bars with expansion coefficients, tip
coordinates and some descriptive data.

Hidden point bars (individual)

Expand the symbol for "Hidden point bars" to reveal individual hidden
point bars.

Tab 1: Dimension
Distances between pairs of offset targets on the bar, or coordinates of
individual targets.

Tab 2: Points
3D coordinates of offset targets relating to their actual location in the

measurement network.
Tab 3: Measurements

Angle and distance values from all stations which measure the bar
targets in their actual location.

Reflectors
Click directly on the symbol for "Reflectors".
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Tab 1: Reflectors
List of available reflectors with type descriptions and offset values.

Reference data (collective)
Click directly on the symbol for "Reference data".

Tab 1: Reference
A list of all reference IDs (reference files).

Reference IDs (individual)
Expand the symbol for "Reference data" to reveal individual reference IDs.

Tab 1: Reference workpieces
A list of all reference workpieces in this reference file.

Reference workpieces (individual)

Expand the symbol for "Reference ID" to reach individual reference
workpieces.

Tab 1: Points
3D reference coordinates with associated statistics and control flags.

Coordinate systems

Internally coordinate systems are assigned to individual workpieces and
therefore have an ID of the format:

workpiece name/ coordinate system name
However it is more convenient to see all coordinate systems in one place.
Note that coordinate systems are not additionally displayed in the detail
view for an individual workpiece.
Click directly on the symbol for "Coordinate systems".

Tab 1: Coord System

List of coordinate systems with transformation parameters and statistical
data.
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2.2 DM toolbar

14

NE

B[]

5 [ 1 [

—*
-0

Copy

Edit

Calls up the edit form which corresp onds to the type of
itetmis) selected.

Also accessed wia "Edit" option in the "Data" menu.
Insert new

2.dd a new item to the current table.

Alsoaccessed wia "HNew" option in the "Data" menn.
Dielete

Delete the selected item(s) (rows) from the current table,
Also accessed wia "Delete" option in the "Data" menn.

Import data from external file
&lso accessed via "Import" option in the "Data" mema.

Export selected data to external file

Also accessed via "Export" option i the "Data" menu.
Eepott

Frovides a formatted printout of the selected ttems.

Also accessed wia "Report" option i the "Data" mesa.

ottt ascending

aotts the entire table such that the items in a selected column
have the lowest alpha-rameric values at the top.

Display 15 automatically refreshed for new data items.

Also accessed wia "Hort Ascending" option in "View" mern.
aott descending

aotts the entire table such that the items in a selected column
have the highest alpha-mameric values at the top.

Display iz automatically refreshed for new data items.

Also accessed via "Hort: Descending" option in "View"
Heset sort

Cancels current sort order and reverts to a default sort order,
Display NOT automatically refreshed for new data items
which are manually entered.

Also accessed via "Hort: Reset" option in "View" menn,
Eefresh

Updates the display to reflect the latest situation.

Also accessed via "Refresh" option in "View" menu.
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2.2.1 DM tool bar buttons in brief

The DM tool bar buttons provide access to functions for editing,
displaying and generating reports. These are only available when the DM
Is active and data has been selected in the DM window.

2.3 Manipulating the detail view

This section summarizes the mechanisms which allow you to re-arrange
the display and make selections in the detail view.

Any changes are in many cases recorded and preserved. These include:
* Column width (including "hidden™ columns)

» Column position

 Title row height

2.3.1 Tab split

The lower edge of the detailed view shows the tabs corresponding to the
individual classes of data belonging to the item selected in the outline
view. A horizontal scroll bar allows you to scroll right and left across the
displayed data.

You can change the split between tabs and scroll bar as follows:

Iilll'\ Pojnts 4 Measyremerts |4 | |

Tabs Tab zplit box Scroll bar

I 1] » I'~. Points 4 Measurements“”‘%_l |
|

Poszition the cursor on the box

—_—

|1I b [\ Points { Messursments 4 Shapes /) '-!!"4_|_|
.|

Click and drag the cursor to
the nght
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2.3.2 Pane divider

The relative proportions of outline view and detail view can be changed in
a similar way to the tab split.

2.3.3 Selecting columns

16

W IDM:5ample sak.Axyz M=l E3

EI---E Jab Pointid| X Fl
=8 ‘workPiece
1 2 §55.434 360
..... & DEFaLI] 2 |cs BI0143| 263
..... o rronT 3 |cB BE4.958| 243
..... ® REsR |4 |4 B55.600| 245
=L Stations 5 |cis B25450| 269
..... & 1 B |C1E &75 661 242
..... [ ] s [ =k §53.274 361
..... ® 3 8 |c BI2005| 260
..... . 4 9 |coa BS5A25 | 359
&/ ScaleBar 10 |czv Ba7a2s| 254
i HiddenPt Dy |_11_| €28 gEB.87d| 361
..... 4= Raflectars 12 | point1 0.000 1]
251 Refersnce ||_18_| paint2 22653 22
=& BUILD 14 | point3 45.266 a0
@ wing|_15_|pointd 22605 22
----- 1 Coord Syste |
I I Y [ Ny [ RS

i IDM:Sample sak.Axyz [ [O] x|
=@ dob Pointd| x =
=& WworkPiece

4 LINDER 1 ]cz2 §59.43,
..... & DEFAULT 2 [cs 53014
23 FROMT 3 _|ce 564.95
..... @ REAR 4 [c14 555.691
=S Statiors 5 |cis f25.451
..... e 1 6 |ci8 B79.65
..... ez 7 |ci? B63.27:
..... ® 3 b & |czz B32.00:
..... ® 4 9 |c2a B55.52:
[].../’ SealeB ar 10 jczF 537.92:
[ HiddenPt Device 11 |c29 563 37!
-~ Reflectors 12| pairt1 0.00
=-C7 Reference 13| paint2 22.65
=& BUILD 14 | poirt3 45.261
L@ wing 15 | poirts 22,60

e Coord Spstem
A Points 44| #]

Pane divider

Place the cursor on the column title

Click and drag curzor bo the right

X coord Y :u:*l:l £ coord Type Status
1 -1.4179 225895 359990 | Meazured CoardCalc
2 -1.4494 -22 B953 359715 |Measured CoardCalc
3 -1.4300 -22 6364 -1.4583 |Measured CoordCalc
4 -1.4366 22 6491 -1.4360 | Measured CoordCalc
3 -1.4005 22 B928 -38.8954 | Meazured CoardCalc
(o] -1.5470 -22 5860 -38.8957 | Measured CoardCalc
Click to zelect the column
X coord Y coc *d Z coord Type Status
1 -1.4178 359990 | Measured CoordCalc
2 -1.4494 359715 | Measured CoordCalc
3 -1.4800 -1.4583 | Measured CoordCalc
4 -1 4366 -1.4360 | Measured CoordCalc
2 -1.4005 -38.5954 | Meazsured CoordCalc
= -1.5470 -33.8937 | Measured CoordCalc
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2.3.4 Selecting rows

X ecoord ¥ coord £ coord Type Status
1 -1.41749 225895 392.9990 | Measured CoordCalc
2 -1.4494 -22 BO53 359715 | Measured CoordCalc
Place the
cursor on the |2_=* -1 4800 -22 G364 -1.4583 | Messured CoordiCals
row label 4 -1 4366 22 6431 -1.4360 | Measured CoardCalc
3 -1.4005 226928 -35.5954 | Meazured CoordCale
5] -1.5470 -2 5860 -38.0087 | Measured CoordCalc
X coord ¥ eoord £ coord Type Status
1 -1.4179 225885 359990 | Measured CoardCalc
- 2 -1.4494 -22 6953 359715 | Meazured CoordCale
Chck to
select 3 =
4 -1 4366 22 6431 -1.4360 | Measured CoardCalc
3 -1.4005 226928 -35.5954 | Measured CoordCalc
G -1.5470 -22 58680 -38.85987 | Meazsured CoordCalc
2.3.5 Selecting cells
Wurl::le:e Point ID Hz v 1=
1 CYLINDER |22 115 6366 82,9302 |0
2 |CYLIMNDER  |CAT 1155790 895174 |0
3 |cvumper |c24 MR 115 6890 95 4691 |0
4 | CYLIMDER 1229 115 483 100.7479 |0
3 | CYLIMDER  |C30 1158138 1026040 0
G |DEFALLT ol 122 5566 1171940 0
¥ |DEFAULT p3 102 8259 128 3667 |0
d |DEFAULT pd 1062555 1171136 |0
9 |REAR P1 95.0844 81.2424 10
10 | REAR P2 1129497 761248 |0
4]k ‘Measurements £ |_4_IJ o L_IJ
Chck in the Frst cell to select it
Hurl::l:l:e Point ID Hz v =
1 CYLIMDER |22 115 B36E S29302 0
2 |CYLIWDER  |C17 ]
3 | CY¥LIMNDER ]
4 | CYLIMDER ]
3 | CYLINDER ]
6 |DEFALLT ]
¥ |DEFAULT 0o
g |DEFALLT ]
9 |REAR P 95 0844 a1.2424 |0
10 |REAR P2 1129497 FE1249 |0
4k ‘Measurements £ |L[J T L_IJ
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Drag the cursor to the diagonally opposzite cell.
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2.3.6 Changing column width

Place the cursor on the column divider

. [l
X coord

Y coord

Z coord

Type

1035.001

-73.937

10.143

heazured

Coi

10.431

-71.220

10.570

Measured

8Ty

73839

138995

-7.180

hMeasured

ot

—’ Click and drag to the right or left

T

X coord + ¥ coord £ coord Typ
1 103001 -78.537 10.145 | Measur:
2 10431 -71.220 10.570 | Measure
3 73439 139.995 -7.1490 | Meazur

The change of width applies to the column on the left of the cursor.

2.3.7 Hiding and restoring ("unhiding") columns

Some data may be of no interest to you. You can hide a column in one of

two ways:

1. Make the column width zero. Simply drag the column divider to the left,
past the left hand side of the column to be hidden.

2. Double click the column divider to hide the column on the left

Use the "Unhide" command to restore all hidden columns in a selected
detail view.

The "Unhide" command can be found on the following menus:
» The "View" menu of the host module
» Shortcut menu on right mouse click in the detail view

2.3.8 Sorting data by column

18

All the records in any particular detail view can be sorted according to the
values in one of the columns. This is applied to all tables of corresponding
type. The sorting order is preserved as long as the defined sorting order has
not been switched off (see below). Any new data is sorted into the tables
according to the selected sorting mechanism, but note exceptions under
default operation below.
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1. [1a| "Sort ascending™ places the highest alpha-numeric values at the top

of the selected column

2.|T%] "Sort descending” places the lowest alpha-numeric values at the top
of the selected column.

The selected sort column is identified with a star next to its label.

These functions are available via the DM toolbar buttons as indicated or
via:

* The CDM "View" menu

* The shortcut menu on right mouse click in the detail view

Point 10 X Y Z Point 10 = ¥
1 Origir 1413296 | 3203965 G72.659 1 Crigin 1413296 | 320359635
2 |Pairt1 1540053 | 325583858 -196.508 2 |Poirtd 1362.307 | 31584670
3 |Pairt2 1505940 | 3117432 -192.044 3 |PoirtE 1458574 | 32291885
4 |Pairt3 12665839 | 3187841 | -191.53 4 |Paints 1424 252 | 356423
5 |Pairtd 1362307 | 3154670 | 346.665 3 |Pairt? 1473557 | 3241 531
6 |Pairts 1424 252 | 3156423 3543.992 G |Poirt3 1336868 | 3175852
7 |PointE 1455874 | 3229185 ( 3458904 ¢ |Points 1439104 | 3137856
g  |Pairty 1479557 | 3241 .531 194 233 g |Pairt10 1312151 | 31734938
9 |PairtS 1439104 | 3137836 ( 190.841 9  |Poirt12 1504 273 | 3245543
10 | Poirt9 1336868 | 3173882 193682 10 |Pairt11 1425029 | 3109587
11 |Paoint10 1312151 | 3173495 47 094 11 |Paint15 12586155 | 3166515
12 |Poirt11 1425029 | 31095587 40.054 12 |Point13 1525194 | 3255.706
13 |Paint12 1504 279 | 3245843 43934 135 |Point14 1453864 | 309451
14 |Point13 1525194 | 3255706 | -109.114 14 |Paint3 1266839 | 3157.841
15 |Paint14 1455864 | 3094521 [ -112.650 15 |Paint2 1505940 | 3117.432
16 |Paint15 1286155 | 3166815 ( -106.926 16 |Paint1 1540053 | 3255888
Initial arrangement Rezultz of a "zort up” bazed on £ value

Default operation and "Reset sort"

It may not be convenient to have sorting automatically applied when
manually entering or modifying data, as the data may be moved to another
part of the table before the user has finished reviewing any changes. In this
case sorting can be switched off with the Reset sort button , Once
changes are complete, click the refresh button | to update the display to
the default sorting order.

A default sorting order applies when sorting is switched off.

For reference data, the default sort restores the order to the sequence in
which the data was originally entered (chronological sort). This is
beneficial when the reference data also defines a particular sequence of
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measurement to be used, for example, in auto inspection of a fixed set of

locations.

For all other tables the default order sorts according to point ID, with the
lowest alpha-numeric value at the top.

2.3.9 Moving columns

Select a column by clicking on it. Then click again and hold.

Wurl::ie:e Paint ID Deuil:e X ¥
1 DEFALLT IMTA 0605 0
2 DEFALLT TESTOA 0.0ao 0
3 DEFALLT TE=TOZ 0000 0
Drag the cursor.
The vertical red dotted line shows the new column position.
Workpiece q Device
Point ID x Y -
1] oint [
1 |DEFAULT | INT1 0605 19 0
2 DEFALLT TE=TO 0.000 0
3 DEFALLT TESTOZ 0.000 | 0
Release the mouse button. The column 1z moved.
Workpiece . Device
Point ID Y
ID ol L point
1 DEFALLT IMTA 1] 0
2 DEFALLT TESTOA ] 0
3 DEFALLT TE=TOZ ] 0
Note

Although it is possible to select more than one column, it is only possible
to move one column at a time.

2.3.10 Changing title row height

Place cursor Status | 1st Param |StdDev1st | pate Time | ac
on title row | —- Dha-xaa
divider 1 0 0.0000 0.0000 | 140895 15:2| DEF,
2 0 0.0000 0.0000 | 14.06.96 1 2:2| defs
Chick and
Std Dev 1st
drag down Status | 1st Param v Date Time | ac
or up ¢ Prm
—+
1 0 00000 0.0000 |14.06 .96 15:2| DEF
2 0 0.0000 0.0000 |14.06.96 12:2| defs

To return the title row to the original height, place the cursor on the row
divider and double click.

20
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2.3.11 Multiple selections.

More than one row or column can be selected at the same time. This is
known as multiple selection. The following examples are given for rows.

Example 1

X coord Y coord £ coord Type Status

1 -1.41749

35.9990 Measured Cu:u:urdCaI-:

5 -1.5470 -22 5860 38 Sa5Y Measured Cu:u:urdl:aln:

There are two ways to make this selection:
1. Click on row 2 (or 6) and drag through to row 6 (or 2)
2. Click on row 2 (or 6). Then <SHIFT> + click on row 6 (or 2)

Example 2

X coord Y coord Z coord

| -.4174 2

5 TG
|6 415470

Click on any of the selected rows. Then <CTRL> + click on each of the
other rows.

Rows which are together can also be added to the selection by <CTRL> +
click and drag as follows:

<CTRL> + click on the top (or bottom) row or the sub-group and then drag
through to the bottom (or top) row of the sub-group.

Selecting from different data types and workpieces

You can make multiple selections on different tabs and different
workpieces. After starting the selection on one tab, simply click on the
next workpiece and/or tab and continue adding with <CTRL> + click.

This is appropriate, for example, in shape fitting where you want to fit
shapes across workpieces and use existing shape origins as well as points.
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2.3.12 Copying data to a spreadsheet program such as EXCEL

The Axyz DM offers a "Copy" function. This allows you to copy a range
of cells which can then be pasted into a spreadsheet program for further
independent processing.

Note
There is no facility to paste copied cells into the DM.

A range of cells can only be copied from a single table or tab. If a multiple
selection includes different data types, for example points and shapes, or
the same data types from different parts of the database, for example points
from different workpieces, then only the items selected on the last tab will
be copied.

Selection of a range by clicking and dragging or click and SHIFT+click
will copy any hidden information covered by the selection. To ensure that
only the displayed and highlighted cells are copied it may be necessary to
build up the selection with CTRL+click.

The same selection pattern must apply to rows or columns. If the selection
Is asymmetric Axyz will extend the selection to achieve symmetry.

Example 1: Copy and paste a row

Workpiece | Point Device -
|E D X ¥ z point | 1YPe —
1 FROMT P1 -37.303 5734815 1864.990 |0 leazure
2 FROMT P2 -3 613 -576462| 15865419 |0 leazure
3 FROMT P3 -35.60 -575.858 914596 |0 hMeasure
4 FROMT P4 -35.014 574526 913962 |0 Meszure
S
] FROMT PG -37 966 | -375.460 -36.559 |0 MMeasure —
| 4] [y Points £ Measuremerts A Shapd « | | [

Select a complete row in the IDM _.

T | b [l [ P |

.. and paste the results into EXCEL
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Example 2: Copy and paste separate columns

Workpiece
D
FROMT
FROMT
FROMT
FROMT
FROMT
FROMT

w4 b —

P1
P2
P3
P4
PS

PE

4> s Points { Measurements

A Shapd

Select separate columns in the IDM _.

¥ £
373913 1864.930
-57E.462 [ 1565419
-575.858 914 596
a74.526 913962
274733 -37 56T
-573.460 -36.589
KN

.. and paste them into EXCEL

Example 3: Copy and paste a block of cells

A | B C |

1 |FPointID & Type

2 |1 -37.303 Measured

3 (P2 -34 613 Measured

4 [P3 -35.601 Measured

5 [P4 -38.014 Measured

6 [P5 -37 267 Measured

T PGB =37 966 Measured

8

Type

Select a block of cellz in the IDM __

Al B

| C

L]

P3 | -35.601

1| o |l | P | -

.. and paste them into EXCEL

IDM.doc 31/1/00

P2 | -34EB13 -576.462 1865419

575,855 914556

P4 | -35.014 574526 913962

Workpiece | Point x ¥ 7 De «
(1] (1] P

1 FROMT 1 273913 1864930

2 |FRONT *| 1865419

3 |FROMT ]

4 |FROMT ;

2 |FROMT a74.73a .

G |FROMT P& -575.460 36.585 —
<> \Points { Measuremerts ]/ «| | T

-
CoordCs
CoordCs
CoordCs
CoordCs
Coardcs
CoordCe—

-

o
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Example 4: Copy and paste an asymmetric selection

Workpiece | Point -
D ID X ¥ Z 7

1 FROMT P -37.303 573915 1864.991

2 |FROMT 2 -a76.462 | 15635.41!

3 |FROMT 3 -a75.8:34 914,281

4 |FROMT P4 574526 913 .96

S |FROMT Ps -37.257

G |FROMT P& -37 866 | -375.460 -36. 50—
4> [ Points £ Measurements| « | | o[

Copy an azsymelric selection in the IDM _.

1 S0 | 6| s | Rt | Pl |

.. and a modified selection iz pasted into EXCEL

2.3.13 Compound selection

Compound selection applies to cases where a list of points must be
selected for processing:

 Points to which a shape is fitted

» Reference points to which object points are transformed

» Object or reference points with which other object points are compared
Here it can be convenient to select a whole group or subset of points with a
single action, known as compound selection. The following methods are
available and work either as pre-selection techniques or with Select ID.

Workpieces

» Click on “Workpieces” in the outline view
» Select an individual workpiece in the detail view.

All points are selected except measured control points. Shape origins are
also selected.
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L= Data Manager [_ (3] =] Cur

F: DEFAULT foirctr2
F: DEFAULT fopl
F: DEFAULT fap2
F: DEFAULT /op3

/ ScaleBar

- HiddenPt Device P DEFAULT /opd
. Feflect P: DEFAULT fopb
li__l(z HEFEC oI 5 DEFALILT/BASE
G sference 5: DEFALILT cirl
- E.. Coord Systemn S: DEFAILT fcic

= 5: DEFAULT AlineT _|L|
1 [ % [\ WorkPieces || 4]/ o K .

Select the workpiece in the DETAIL view _. .. and all points and shape origins
in the workpiece are selected

Shapes

» Click on an individual workpiece in the outline view
* On the “Shapes” tab in the detail view and select an individual shape

All points which make up the shape are selected for use by the processing
function.

i IDM:Sample sak_Axypz M=]E3
[ T T e Current Selection:
E"s Jab _ Workpiece Shape ID Type— | T
=8 workPiece D ;
. @ CYLINDER 1 |DEFAULT | CYLINDER Cylinder P FRONT/F2
% DEFALILT 2 |DEFAULT | CyLWECTH Wector
..... i FROMWT 3 |DEFAULT FROMTPLAME | Plane
i BEAR 4
- JA Stations 5 |DEFALLT  |LIMEZ Line
7 ScaleBar 6 |DEFAULT | LINE3 Line
E]...if HidderPt D evice 7 |DEFALLT LIME Line
..... € Reflectors 5 |DEFAULT  |REARFLAME  |Plane |
-5 Reference = LI .
""" L ComdSystem [T\ shaves ACaroml<ll ol
A selection composed of a single selected shape .. .. 15 equivalent to zelecting
the pointz which make up
the shape

Reference IDs (reference files)

* Click on “Reference” in the outline view
» Select an individual reference ID (file) in the detail view

All points in all workpieces included in the reference file are selected.
They can then be used in the "Transformation” and "Compare" functions.

Note

No reference points will be supplied to the other analysis functions.
Only points from the object area can be used so you will first have to
swap reference points into the object area if you wish to analyse them.
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k= Data Manager [_ (O]
w——‘
? Ref: [1] _
"5 WorkPiece srence
ff Stations 1
/ ScaleBar 2
- HidderPt Device 3
4

retl
retd

Selected Reference Points:
wstarsRef

[rekd et anit point
refd./default/point2
refd /default/point3

- @ default
: £ VStarsRef
f] '[f. Coord System

i

5 AReterenf[ 4] [»]

Selecting a reference 1D [file] .. .. zelects all points in all
workpieces in that rel. file

2.3.14 Refresh the view

Although modifications to the database (job file) are immediately
registered on the computer's hard disk, so that the file is always up to date,
the display may occasionally fail to reflect the current situation. A
"refresh” function is provided to enable you to update the display. You can
find this function as follows:

« || the "Refresh" button on the DM toolbar
* Onthe CDM "View" menu
* On the shortcut menu using a right mouse click in the detail view

2.3.15 Arrange multiple DM windows

Multiple DM windows, and other windows, can be open at any one time.
There are different ways of arranging these windows. See the "Window"
menu of the host module for further details.
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3. DM menu summary

3.1 Introduction

The menu options which are available to an active DM window are added
to the menu of the host module from where the window is created, i.e. from
the CDM, STM/MTM or LTM modules.

This section only summarizes the menus which are changed to provide the
data management options. All other menu points are described in the
relevant manuals for CDM, STM/MTM and LTM.

Menus which change are:
e Edit menu
* View menu
* Help menu

A Data menu is added.

3.2 Edit summary
Copy Ctrl+C
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3.3 View summary

28

Toolbar

Status bar

Coord sys: Active

Other
—|||FRefresh
L|=ort: Ascending
1o Liescending
|
Feset

Unhide columns

mave column layout

mhowr'hide the Data Manager
toolbar

showdhide the status bar

=how coardinates in currently
active coord. system

=how coordinates in a
speciflied coord. system

pdate the display to reflect
the latest situation

Auta sort with the lowest alpha-
numerc values at the tap of
the zelected column

Auto sort with the highest
alpha-numeric values at the
top of the selected column

Cancel current sort order and
revert to default order and
display options.

Restore all hidden columns in
the current detail view

=ave the current settings for
cal. widths and row heights
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3.4 Data summary

|#;9| Edit data

I\ ey

Delete

Repart Ctrl+Shift+R

lmport...

Expart...

EEEEE

3.5 Help summary

Call up the Data Manager's
edit farm corresponding to the
type of item selected.

Add a new item to the job file

Remaove an item fram the job
file

Create a professional report
with the selected data

Import external files in diverse
formats, e.g. ECDS, ManCAT

Expart selected data in
diverse farmats

Help Topics F1 Lists the help topics
llsing Help Instructions on how to use
help
N2 Help Mode =hift+F1 | On-screen, context sensitive

help

About Data Manager

"Dizplay program infarmatian,
version number and
capyright”

IDM.doc 31/1/00

29



SOFTWARE REFERENCE Axyz Data Manager Axyz version 1.4

4. Edit menu

4.1 Copy

Copy command (Edit menu) AltE,C
"Copy the selection and put it on the clipboard”

In a single input field or DM cell, highlight all or part of the data you want
and select "copy". The data in the field or cell is then copied and placed on
the clipboard for subsequent pasting, if required.

If one or more cells is selected in the DM these are copied to the clipboard
and can subsequently be pasted into a spreadsheet.

Shortcuts
DM toolbar :
Keys: CTRL+C
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5. View menu

5.1 Toolbar

Toolbar command (View menu) AltV, T
"Show or hide the toolbar"

Use this command to display and hide the DM toolbar. This toolbar
provides quick access to editing functions within the DM.

A check mark appears next to the menu item when the toolbar is displayed.

5.2 Status Bar

Status Bar command (View menu) Alt,V,S
"Show or hide the status bar"

Use this command to display and hide the Status Bar. The Status Bar is
displayed at the bottom of the screen and describes the action to be
executed by the selected menu item or depressed toolbar button, as well as
certain status information.

A check mark appears next to the menu item when the Status Bar is
displayed.

5.3 Coord sys: Introduction

This allows you to select the coordinate system for viewing coordinates in
the detail view. This is a temporary switch. It does not affect the currently
active coordinate system which is still used for on-line measurements and
analysis. The title bar changes to let you know when the active system and
viewing system are different.

5.4 Coord sys: Active

Coord sys: Active command (View menu) Alt,V,C A
"Shows data in active coordinate system "

Use the active coordinate system to display coordinates in the detail view.
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5.5 Coord sys: Other

Coord sys: Other command (View menu) Alt,V,C,0
"Shows data in coordinate system to be chosen"

Select a coordinate system, other than the active system, to display
coordinates in the detail view. When this option is chosen a dialogue box
allows you to choose the new coordinate system from the available
systems.

Numeric values are displayed in red to indicate that the active system is not
being used for display. Title bars also change to state explicitly which
coordinate system is used.

5.5.1 Dialogue box: Other coordinate system

Coord System | Coord System |
Select a Coordinate System Select a Coordinate System
|DEFAULT/TRANS =] DEFALILT/TRANS

cylinder/Cv-allpts
cylinder/PL-DESIGM1
DEFALLT/BASE
DEFAULTACYL
CEFAULT fplane

The example shows a dialogue box which initially has the name of the
system currently used to display the coordinates. The drop-down box
shows all other available coordinate systems and shapes which could be
used.

5.5.2 Change to title bar

32

When a coordinate system other than the active system is chosen, the
following title bar changes occur:

Mormal DM title bar when viewing in the active coordinate system

& Data Manager =] 3 |

DM title bar when a different coordinate system iz used.

& Data Manager [CS = DEFAULT/BASE] M=l E3 |

If the DM window i maximimized. the CDM title bar changes instead.

’f‘ Axyz CDM - Sample zak_Axyz - [Data Manager [CS = DEFAULT/CYLINDER1]] M=] E3

L7 File Edit Yiew Setthgs Toole Coordsps  Analyze  Scipt “Window Help _|5’|i|
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5.5.3 Change to text colour

When a coordinate system other than the active system is chosen, numeric
text is displayed in red instead of black.

& Data Manager _ (O] x]
=ad Job = =
=& WorkPiece Point ID X ¥ z Std
- @ Circle
[+ @ Colani 1 |t 0.000 0000  25000| 0.001
- @ Cone 2 otz 961 224 nooo| 25000 o001
- @ create 3 |pta 963309| 1003324 25000 0OM
G+ @ Cylinder 4 |pte 0757 | 1004037 | 25443( 0004
[+~ 42 DEFALLT A 5 |ets 2223 1494  s0570( 0.001
HAF Estract G 963423 4083 45540 00M
[+ @ Line 7 |nt7 971316 999209 42981 o.om
[+ @ Paraboloid g otz 7256 | 1005517 45448 0001
[+ @ Plane -
- @ Sphere LI IIII\Puints ‘{ Messurements: ‘.{ Shad|ﬂJ Ll_
Black display of data in active coordinate system
& Data Manager [CS = DEFALULT/BASE] M=l E3
- Job = =
=& WorkPiece Point ID X ¥ z Std X
- @ Circle
[+ @ Colani 1 |pt1 -1553.030 | -2090.386 | -1079.635 | 0.001
(- @ Cone 2 |ptz 4321 673 | -1466 654 | -1074.540| 0.0M
o @ create 3 |pta 1471123 | 701892 | 1078796 | 0.00
[+ @ Cylinder 4 |pts 2205131 | -1326.945 | 1083526 | 0.00
[+ & DEFALLT 5 |nts 1552 460 | -2057.509 | 1054120 0001
L Extract 6 |pts 4317491 | 1468333 | 1053971 | 0.0m
G+ @ Line 7 |7 1462 453 | -§99.532 | 1060775 | 0001
(- @ Paraboloid § |nts -2200.123 | -1320.606 | -1060.455 | 0001 ||
- & Plane -
- Sphere LI IIII\PDirrts J{ Meazurements J.{ Sha;:”iIJ Ll_
Red display of data in a different coordinate spstem
5.6 Refresh
Refresh command (View menu) AltV,R

"Refresh the data window"

This command will update the display of the Data Manager to reflect the
current status of the job file.

Shortcuts
DM Toolbar: 5
Keys: none
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5.7 Sort; Ascending

Sort ascending command (View menu) AltV, O, A
"Sort according to the selected column”

With the Data Manager active, select a single column of data in the detail
view. The command will then sort the whole table in ascending order, i.e.
such that the values in this column have their smallest alpha-numeric value
at the top and largest at the bottom.

Any new data entered into the table is automatically sorted into position.

For full text on sorting, see "Sorting data by column|' on page

Shortcuts
DM Toolbar: Lo
Keys: none

5.8 Sort: Descending

Sort descending command (View menu) AltV, O, D
"Sort according to the selected column”

With the Data Manager active, select a single column of data in the detail
view. The command will then sort the whole table in descending order, i.e.
such that the values in this column have their largest alpha-numeric value
at the top and smallest at the bottom.

Any new data entered into the table is automatically sorted into position.

For full text on sorting, see "Sorting data by column{ on page

Shortcuts
DM Toolbar: T
Keys: none

5.9 Sort: Reset

34

Sort Reset command (View menu) AltV, O, R
"Switch off individual sort setting and use default"
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If sorting has been applied to a particular column in the Data Manager, this

actions cancels the current sort order and reverts to the default sort order

and operation. This has the following properties:

» For reference data, the sort order is chronological (order of data entry)

» For all other tables sorting is alpha-numeric according to point ID, with
the smallest value at the top

» The DM display is not automatically updated for manually entered or
modified data. Instead, the refresh button |_Z] must be used to see the
currently sorted table

» Other new data, e.g. measurements, are automatically sorted into the
default arrangement

For full text on sorting, see "Sorting data by column|' on page

Shortcuts
DM Toolbar:
Keys: none

5.10 Unhide columns

Unhide columns command (View menu) Alt,V,U
"Unhide hidden columns"
All columns which have been hidden in the current detail view will be

restored by this command.

Shortcuts
DM Toolbar: none
Keys: none

5.11 Save column layout

Save column layout command (View menu) Alt,V,L

"Save grid settings"

Any changes to the grid layout such as a change in column order or width,
or hidden columns, are recorded by this command and the layout used next
time a Data Manager window is opened.

Shortcuts
DM Toolbar: none
Keys: none
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6. Data menu

6.1 Edit

Edit command (Data menu) Alt,D.E
"Edit the current selection using a dialogue box"

If records have been selected in the DM, this function calls up an edit
form, if available. The edit form corresponds to the type of data selected
and only some data items can be edited. Where an edit form is not
available in-line editing is an alternative.

Editing has an impact on data integrity. See "Data integrity on page

For data table elements and edit forms, see "Summary of data tables on

page
Shortcuts
DM Toolbar: #
Keys: none
6.2 New
New command (Data menu) Alt,D,N

"Append a new row"

It is sometimes possible to create manually a new data record, i.e. add
another row to a data table. This will be inserted with some default values
and the new record is then edited as appropriate.

Shortcuts
DM Toolbar: ol
Keys: none
6.3 Delete
Delete command (Data menu) Alt,D,D

"Delete selected rows"

When records have been selected in the DM they can be deleted.
Deleting has an impact on data integrity. See "Data integrity!' on page
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Shortcuts
DM Toolbar: s
Keys: none
6.4 Report
Report command (Data menu) Alt,D,R

"Creates a report from the currently selected data"

This produces a high quality printed output for selected data. For full
information see '[Report generation|' on page

Shortcuts
DM Toolbar: =,
Keys: CTRL+SHIFT+R
6.5 Import
Import command (Data menu) Alt,D,I

"Import data from disk file"

External data in a file can be imported into the database. For full details,
see 'Importing datal' on page

Shortcuts
DM Toolbar: -
Keys: none
6.6 Export
Export command (Data menu) Alt,D.E

"Export data to disk file"

Selected data can be exported to a file. For full details, see "Exporting |
dataf' on page

Shortcuts
DM Toolbar: +
Keys: none
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7. Help menu

7.1 Help Topics
Help Topics command (Help menu) Alt,H,H
"List Help topics "

This takes you to the Contents section of the on-line HELP. From here
you also have access to the Index and Find tabs.

Shortcuts
Toolbar icon: none
Keys: none
7.2 Using Help
Using Help command (Help menu) Alt,H,U

"Display instructions about how to use help"

This command displays the standard Windows 95 Help file about using
Help systems.

Shortcuts
Toolbar icon: none
Keys: none
7.3 Help Mode
Help Mode command (Help menu) Alt,H,M

"Display help for clicked on buttons, menus and windows"

This provides an on-screen, context-sensitive HELP. When chosen, the
mouse pointer changes to a Help pointer. You can then click on windows,
buttons and menu choices to display context-sensitive Help relating to the

chosen item.
Shortcuts
Toolbar icon: k?
Keys: SHIFT+F1
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7.4 About Data Manager

About Data Manager command (Help menu) Alt,H,A
"Displays program information, version number and copyright"

Shortcuts
Toolbar icon: none
Keys: none
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8. Shortcut menu on right mouse click

8.1 Right click in a Data Manager window

40

Click the right mouse button in any detail view to obtain the following
menu:

Edit Edit Edit
Hew T Hew
Delete Delete Delete
Coord Sys k v Active LCoord Sps 3
Otk
Refresh Refrezh | = Refrezh
0] di
Fepot  ChilShift+R Repot  CirkeShift+R Repot  ChlShiteR . =———o"d
Expart... Expart... Expart...
Impart Import Import
Initial popup Coord S5ys selected Sont selected

Call the Edit form for the current selection. Also DM toolbar .

Add a New item to the current table. Also DM toolbar |25,

Delete the selected items. Also DM toolbar |z8s|.

Coord sys allows a different coordinate system to be used for displaying
points, instead of the active coordinate system. Equivalent to menu option
View/Coord sys.

Il\-l\.\

Refresh the DM display to reflect the current status. Also DM toolbar

Sort ascending the current table such that the selected column has the
smallest alpha-numeric items at the top. Also DM toolbar Lo,

Sort descending the current table such that the selected column has the
largest alpha-numeric items at the top. Also DM toolbar 1,

Call the Report generator for the current selection. Also DM toolbar [ &].

Call the Import function. Also DM toolbar |3,

Call the Export function. Also DM toolbar [*2].
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9. Selecting data

9.1 Select ID

The user is frequently asked to specify some item or group of data at many
places within Axyz. For example:

Action Requirement

Fit plane to set of points Select points to be used

Display the parameters of a shape  Select the corresponding shape or
or coordinate system coordinate system

To select the required items, call up the DM by clicking on | SelectiD... | or
using one of the alternative methods listed below.

The purpose of accessing the DM in this way is to restrict the choices open
to the user, since the objective is to select items for a specific purpose. This
has two results.

Firstly, the outline view in the left pane of the DM may only show relevant
parts of the database. For example, when choosing a new active coordinate
system, only shapes and coordinate systems will be offered as a choice.
Clearly it makes no sense to offer, for example, a list of stations. This
concept also extends to the detail view. When selecting points for a shape
fit the detail view will only offer the tabs for points, shapes and control
points, not the tab for measurements.

Secondly, since the objective is to make a selection, editing facilities are
not available. Another window is created for this restricted version of the
DM and it is not equipped with the DM toolbar.

9.1.1 Other ways of accessing Select ID

Single edit fields are fields in dialogue boxes where you are asked to enter
a single item such as the name of a point or workpiece. Where Select ID is
used in single edit fields, a right mouse click in the field brings up a
shortcut menu with Select ID as the first choice.

Single edit fields and can also initialize Select ID directly by <SHIFT> +
Double click inside the input field.
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Multiple edit fields are fields showing a list of items such as the points to
which a shape must be fitted or the measurements used in a single point
calculation.

In a multiple edit field you can directly initialize Select ID by a right
mouse click inside the field or by <SHIFT> + double click inside the field.

9.2 Pre-selecting data for analysis

There are usually two ways of selecting data for analysis by one of the

CDM analysis functions:

1. Choose the function then select data using Select ID

2. First select the data directly in the Data Manager, then choose the
function

In the second case the function is prepared with the selected data already in
place. It is then further possible to automatically execute the function,
which leads to a particularly fast and convenient method for analysing
data. See the CDM manual for more on this auto-calculation feature.

When pre-selection is the preferred technique, there is no restriction on
what may be selected since the full feature set of the DM is available.
However a function will reject selected data which is not of the required

type.

Note

Pre-selection does not work across modules. If you initialize the DM in
one of the instrument modules, select points and then try to fit a line
using the corresponding analysis function in the CDM, the selection is
not available.
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10. Modifying data

10.1 Data integrity

Data integrity is a general term covering issues which concern:

» Data access
The ability to modify data or access certain functions should be
optionally restricted

» Data protection
Data should not be lost, or overwritten without proper controls

» Data consistency
The data in the job file should accurately reflect the current state of
measurement and not present confusing or inconsistent results

The consequences of modifying or deleting data are particularly important.
Changes do not necessarily affect only the item concerned since other data
elements may be linked to it.

Examples

» Deletion of a station logically implies the deletion of all
measurements made at that station.

* Modification of point coordinates would change the parameters of a
circle fitted to that point.

10.1.1 Access rights

An editing profile can be defined for every Axyz installation which
restricts the ability to modify data or access certain functions. In this way a
system administrator or Superuser can ensure that operators on site do not
accidentally change critical elements of the job.

See the Axyz Core Data Module Software Reference Manual
Settings menu/Access rights

10.1.2 Identifiers

Most data, such as measured points, are stored in a workpiece which must
already exist in the database. The workpiece ID becomes part of the ID for
the data element. For example, a 3D point named "HOLE-36" and located
in workpiece ID "DOOR-LEFT" is actually identified to the system as
"DOOR-LEFT/HOLE-36".
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This applies to shapes and coordinate systems with one exception. Target
thickness correction which depends on the ID of a fitted shape must have
this ID assigned to the associated measured points before the shape has
been created, since points must first be measured before the shape can be
created.

10.1.3 Overwrite and delete warnings

Many data items can be deleted or overwritten by re-measurement and re-
calculation. In this case the user can optionally generate a warning to
ensure that existing critical data is not accidentally changed.

See the Axyz Core Data Module Software Reference Manual
Settings menu/Confirmations

10.1.4 Shape history

Users can optionally choose to maintain a shape history, i.e. a record of the
other data elements used to create a particular shape. If this is done, any
changes to the shape's source elements will cause the shape's parameters to
be re-calculated.

See the Axyz Core Data Module Software Reference Manual
Settings menu/General

10.1.5 Deletion of points
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The following types of simple point are either independent of particular
measurements or can easily be recreated from other elements. They can
therefore be deleted without further consequence.

1. Entered

2. Reference

3. Control

4. Hidden

5. Calculated

6. Coordinate set

The following types of complex point are derived from measurements.
Deletion will also cause all associated measurements to be deleted.

1. Measured

2. Measured control

3. Device points

4. Set
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10.1.6 Modification of points

Modification of points implies altering coordinate values or other
associated numerical data such as standard deviations.

Modification not allowed

Modification has no practical use for the following point types and is
therefore not allowed:

1. Coordinate set

2. Set

Modification of simple points

Modification of the following simple point types is permitted and has no
further consequences:

1. Entered

2. Reference

3. Control

4. Hidden

5. Calculated

Modification of complex points

Modifying the following complex point types has additional consequences:
1. Measured

2. Measured control

3. Device points

The consequences of modification are:

» Point type is converted to "Entered", so that they then become simple
point types

 All associated measurements are deleted

10.1.7 Deletion of measurements

There are further consequences if a measurement is deleted. These apply to
the 3D points associated with the measurement.

Consequences are as follows:

* If the corresponding 3D point cannot be re-calculated after deletion of
the measurement, then delete the point
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* If the corresponding 3D point can be re-calculated after deletion of the
measurement, then re-calculate the point using the Single Point
Solution. In this case the point type remains the same as before.

Note
If deleted measurements were previously used by the Orientation
Module, a new orientation is not automatically executed.

Warnings: Deletion of standard measurements

If you delete standard measurements you may lose information critical to
you measurement accuracy, for example in the Orientation Module.

If a measurement may be bad, consider one of the following options:

» Temporarily remove it in the bundle adjustment

» Re-calculate any corresponding single point solution using only the
other measurements involved in the solution.

Warnings: Deletion of ori. and coll. measurements

If you delete orientation and collimation measurements it may be
Impossible to re-calculation preliminary orientation information for an
optimized network orientation (bundle adjustment).

Accurate collimation measurements may also be critical in ensuring your
measurement accuracy.

10.1.8 Modification of measurements

It is not possible to modify any numeric values associated with standard
measurements or orientation and collimation measurements.

10.1.9 Deletion of stations
There are further consequences if a station is deleted.

Consequences are as follows:

 All measurements made from the station are deleted

» For each deleted measurement, the consequences of a measurement
deletion are implemented
» Delete a corresponding 3D point if it cannot be re-calculated
» Re-calculate a 3D point if this is still possible
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Warning: Deletion of stations

If you delete a station you lose all measurements associated with it. This
may reduce the accuracy of your measurements or make it impossible to
re-calculate an orientation network or particular 3D coordinates.

As an alternative, do one of the following:

* Remove the station temporarily from the network by switching off the
"use" flag and then re-calculate (orient) the network

» Recalculate (orient) the network but manually select the stations and
skip the station under investigation

10.1.10 Modification and creation of stations

It is not possible to modify any numeric parameters associated with a
station.

It is not possible to manually define a new station. A new station can only
be created in the Station Setup menu of the appropriate instrument
module.

10.1.11 Deletion of workpieces

Deletion of a workpiece will cause the entire contents of a workpiece to be
deleted, i.e. all

* Points

e Measurements

» Shapes

» Coordinate systems

Any additional consequences associated with deletion of elements of the
above type will also be implemented. It is not possible to delete:

* The workpiece named "Default"

» The currently active workpiece

10.1.12 Changes to scale bar data

Modification of scale bar distances

Scale bar distances can be altered. If the job file already contains scale bar
points with the ID of the modified scale bar, a warning is generated with
the corresponding scale bar ID.
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Deletion of scale bar point measurements

If these are removed you may not be able to scale the network but an
orientation will probably still be possible.

10.1.13 Changes to hidden point device data

Modification of hidden point device distances and coordinates

Hidden point device distances can be modified. If the job file contains
device (offset) points with the ID of the modified device, a warning is
generated with the corresponding device ID.

10.2 General editing features

There are two principal ways of altering data.

* In-line editing, by directly clicking on an individual field (cell) in the
detail view

« Form editing, by selecting a complete data record (row) and then
editing each individual field in a separately displayed form

When editing by forms it is not necessary to select an editing function
specific to the type of data being edited. The DM will present the correct
form corresponding to the type of data selected. For example, if you select
points then the edit form for points is presented.

Complete data records can also be deleted and new data records created.

10.2.1 Grey and white fields
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Users are not permitted to alter all information relating to an existing item
of information. In the detail view and in the edit forms, the individual data
components or fields which relate to an existing data item or record are
colour-coded as follows:

 Fields shown in grey cannot be altered.

 Fields shown in white can be edited.

If the DM allows a new data item to be created then most fields are opened

up for editing and displayed in white, since only the user can define the
individual elements of the new record.
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10.2.2 Editing by forms

Select one or more items or data records, then access the corresponding
edit form via:

* DM toolbar button

» Right mouse click, select Edit
» Select Data menu/ Edit

Multiple selection

Multiple selections can be made within a single data table such as points in
workpiece A or across tables, such as points in workpieces A, B, C.

Any edited data is then applied to all the items. For example, if new
coordinates of (0,0,0) are defined for points, these will be applied to all the
selected points. The title bar of the edit form will then indicate a multiple

selection.
Points Edit
en |

Title bar for “points edit": zingle item zelected

=MULTIPLE SELECTION ==

o — |

Title bar for “points edit”: multiple items selected

Clearly it is only appropriate to select the same type of data for multiple
editing. If a mixed selection of data types is made, for example points and
shapes, then a data form appropriate to only one of the selected data types
IS presented.

10.2.3 In-line editing

In-line editing is simply an alternative to editing by forms. A field which
can be edited in a form can be edited the same way in-line, directly in the
detail view. In some instances only in-line editing is available, for example
when defining or editing distances on a scale bar.

For in-line editing, simply click in a white data field and either input the
required value or text, or select an item from a drop-down list which
appears.
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10.2.4 Manually creating a new data record

In many cases it is possible to create a new data record manually. Where
this is permitted it should be done with care and only when the user has a
full understanding of the individual fields.

A new data record is first inserted with some default values. The user then
edits this record as required.

To insert the new record, use one of the following methods:
 Click DM toolbar button |ass
* Right mouse click, select New
» Select Data menu/ New

Complete the definition by one of these methods:

» Highlight the new record, right mouse click, select Edit
« Highlight the new record, click DM toolbar button | #
» Highlight the new record, select Data menu / Edit

* Directly edit the new cells in line

Note
Most new data elements require a workpiece. If it does not yet exist it
will first have to be created.

New points
When points are manually created they are of type "entered".

10.2.5 Deleting records
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One or more records can be selected for deletion. This action should only
be done with care. Deletion of measurements, for example, may make it
Impossible to build a measurement network or may reduce the accuracy of
a network.

Select the record or records which you want to delete. Then delete them by
one of the following methods:

» Click DM Toolbar button |82
* Right mouse click, select Delete
» Select Data menu/ Delete

IDM.doc 31/1/00



Axyz version 1.4 SOFTWARE REFERENCE Axyz Data Manager

Note
If a multiple selection is made across tabs, only the selected records on
the last tab will be deleted.

10.2.6 "Cut, copy and paste"”

Standard Windows 95 cut, copy and paste functions can be applied to the
white fields which can be edited. Accessible via shortcut keys:

Cut: CTRL+X
Copy: CTRL + C (also on "Edit" menu and DM toolbar)

Paste: CTRL +V
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11. Data tables and edit forms

11.1 Summary of data tables

The following data tables can be viewed and a brief description is
provided. In some tables many data elements (fields) can be modified, in
others most elements can only be displayed.

11.1.1 Workpiece table
See also on page

A list of all workpieces in this job, with recorded environmental
information.

11.1.2 Object points table
See also "[Object point locations' on page F0]

3D object point coordinates, related statistical data and target thickness
information.

This covers all object point data except control points and individual
points in coordinate sets.

Note for tracker users
Only stationary points are listed here. See coordinate and measurement
sets for other 3D data.

11.1.3 Control points table
See also "[Control point locations|' on page

Control point coordinates and related statistical data.

11.1.4 Reference data tables

See also "Reference files! on page

Reference data is structured into "files" containing reference workpieces
which in turn contain reference point data. This information appears on
three tables in the job file:
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Reference files
A list of all reference IDs (reference files).

Reference workpieces
A list of all reference workpieces in this reference file.

Reference points
3D reference coordinates with associated statistical data and control flags.

11.1.5 Shapes table
See also " on page

Shape names, types, parameters and statistical values.

11.1.6 Coordinate systems table
See also '[Coordinate systems|' on page[75]

List of coordinate systems with transformation parameters and statistical
data.

Note
Although coordinate systems are stored in particular workpieces, all
coordinate systems in the job file, together with their workpiece names,

are displayed in the same place.

11.1.7 Set parameters table
See also '[Set parameters]' on page

This records coordinate system and target thickness information for all
coordinate and measurement sets in this workpiece.

11.1.8 Coordinate sets table
See also '|Coordinate sets|' on page

Coordinate and statistical values for individual points in the set.

Points do not have individual alpha-numeric identifiers.
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11.1.9 Measurement set tables

See also "Measurement sets} on page

Measurement sets are recorded for two types of data:

 Distributed points, e.g. points on the track of a moving robot arm

 Stationary points, i.e. multiple recordings of a fixed reflector position to
Improve accuracy of point location

Measurement sets for distributed points

Measurement values (horizontal angle, zenith angle, distance) for
individual measurements in the set.

Measurements do not have individual alpha-numeric identifiers.

Corresponding spatial coordinates (x,y,z) for each individual measurement
are also shown, if the station has been oriented.

Measurement sets for stationary points

Measurement values (horizontal angle, zenith angle, distance) for
individual measurements in the set.

Measurements do not have individual alpha-numeric identifiers.

To display spatial coordinates, see the averaged stationary point location
stored on the Workpiece/Points tab.

11.1.10 Object point measurement tables
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See also "[Standard point measurements? on page

Measurements to object points can be viewed in two ways:

Measurements by workpiece ID:

Select the Measurements tab for a selected workpiece to display angle and
distance values to all stationary points in this workpiece, from all stations
which measure the points.

Measurements by station ID:

Select the Measurements tab for a selected station to display angle and
distance values to all stationary points sighted from this station.
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11.1.11 Orientation and collimation measurements table

See also '|Orientation and collimation measurements!' on page

Orientation and collimation measurements from this station.

11.1.12 Stations table
See also '[Stations]' on page[94]

A list of all stations in this job, with connection data and parameters
(positional and rotational) if available.

11.1.13 Tracker parameter tables
See also '[Tracker parameters!' on page

Two types of tracker parameters are stored in the job file as follows:

Tracker measurement parameters

This records measurement parameters for the laser tracker, such as
reflector used and time separation between measurements, for all
measurement sets in this workpiece.

Tracker calibration data
This records tracker parameters such as Birdbath distance and ADM offset.

11.1.14 Hidden point device tables
See also '{Hidden point device definition|' on page

Hidden point devices (rods and 3D frames) are defined on two tables in the
job file as follows:

Hidden point device list

A list of all available hidden point bars with expansion coefficients, tip
coordinates and some descriptive data.
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Dimensions of hidden point devices

Distances between pairs of offset targets on the bar, or coordinates of
individual targets.

11.1.15 Hidden point device target tables
See also "Hidden point device targets} on page

The actual locations in the object space of targets on hidden point devices,
and the associated measurements, are stored on two tables in the job file:

Measured device target locations

3D coordinates of offset targets relating to their actual location in the
measurement network.

Measurements to device targets

Angle and distance values from all stations which measure the bar targets
in their actual location.

11.1.16 Scale bar tables
See also "Scale bar definition} on page

Scale bars are defined on two tables in the job file as follows:

Scale bar list

A list of all available scale bars with expansion coefficients and some
descriptive data.

Scale bar distances (lengths)
Distances between target pairs on the scale bar.

11.1.17 Scale bar target tables
See also "Scale bar targets} on page

The actual locations in the object space of scale bar targets, and the
associated measurements, are stored on two tables in the job file:
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Measured scale bar target locations

3D coordinates of scale bar targets relating to their actual location in the
measurement network.

Measurements to scale bar targets

Angle and distance values from all stations which measure the scale bar
targets in their actual location.

11.1.18 Reflectors table
List of available reflectors with type descriptions and offset values.

See also '|Reflectors|' on page

11.1.19 Units table
Definition of units of measurement such as metres and inches.

See also '{Units|' on page

11.1.20 Job Information table
Descriptive job information

See also '{Job information{' on page

11.2 Workpieces

If you use workpieces which correspond to manufactured components you
have the opportunity here to store related administrative data such as
material used and date of manufacture.

Here you can also:

 Edit information about an existing workpiece

» Create a new workpiece

» Delete an existing workpiece (and all the data it contains!)

Note
A new workpiece can also be created in the CDM "Settings" menu. See

Axyz Core Data Module, Software Reference: Settings/Current
workpiece
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How to get here:

Es J':'t' _ D Drawing | Com—
[+~ Whork Flece:
Er-f, Stations 1 | DEFALLT
il 1 2 |FROMT
el 2
-3
|
EEI---/ ScaleBar
- HidderPt Device
----- 4= Reflectars
#-51 Reference
----- L~ Coord Spstem E
|4 ¥ ' WorkPieces 4|4 || e

1. Highlight the workpiece source
2. Select the workpieces tab

11.2.1 Edit workpieces

Workpiece Edit Ed |

Mame: Iu:u:une'l Serial Mr: ||
Created: |D?£DS£EI? OS2727  Drawing Mr; I Cancel |
LComment; I

— Producer [nfo — Environment Parameters — M aterial Parameter

Praducer: I Temp: I 0.0 Exp. Cioeff: I (0. 00000000
Order Mr: I Hurnidity: I 0.0 Std. Temp: I 0.0

Pressure:; .00

Name
Standard, 16 character alpha-numeric identifier or name for this workpiece.

Created
Date when this workpiece was defined.

Drawing Nr

An optional drawing number or manufacturing reference for this
workpiece. Maximum 16 characters.
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Serial number
An optional serial number for this workpiece. Maximum 16 characters.

Comment
An optional descriptive comment. Maximum 40 characters.

Producer Info

Producer

Optional information about the production. Maximum 21 characters.
Order Nr

Optional order number for the product. Maximum 16 characters.

Environment parameter

Temp.

Optional temperature value concerning the object.
Humidity

Optional humidity value concerning the object.
Pressure

Optional pressure value concerning the object.

Material parameter

Exp Coeff

Optional expansion coefficient of the material used to manufacture the
workpiece.

Std Temp.

Optional standard temperature at which the dimensions are defined.
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11.3 Object point locations

Object points of type “entered" can be manually inserted here.
How to get here:

W IDM:5ample sak Axyz [ O] =]
Eg Jab Workpiece | Point -~
=89 WokPiece 1D ID X Y z ™
b 83 DEFALLT 1
{-3:- FRONT 2 |FROMT P2 -34 613 | -576.462 | 1865419 |Measure
i@ BEAR 3 |FROMT F3 -35601| -375.658 914556 | Measure
-, Stations 4 |FRONT P4 mam4| 574526 913962 [Measure
-7 ScaleBar 5 |FRONT PS 37.257| 574.73s|  -37.567 |Measure
EEI---f HiddenFt Device B |FROMT PE -37.966 [ 575460 -36.589 | Measure
----- 4~ Reflectors
=-C Reference —
""" Lz Coord System | 4] ¥ I\ Points £ Measuremerts 4 Shepes 4 Cordroll| 4 | ] [

1. Highlight the required workpiece name
2. Select the points tab
Select one or more rows to edit

11.3.1 Edit object points

Points Edit
Workpiece 1D: IEiche j
Boint 1D: rigin] LDevice Mr: v Usze Cancel |

— Mizcellaneous
Coordinates: Std. Dewiation:  RiMS:
0 I 0004 bl | | T [Cacumed 7]
v: | nzzand | 0003 [l | | Stats:  [CoordCalcuated <]
z I 103332 | 0.004 fur] Created:  [22/12/37 14111
tean Erar: IW Total RMS: 0,000 [un]

— Target Thickness — Painting
Type: INDne j b4 I O CHEICH = ara] Best Apex: 0.0000 | [un]
Thickness: [ ooo [l ¥ 0000 [ur] En Dist: 0000 [un]

= 0.000 [ur] Errar &ng: L0000 [un]
[~ Planar far Circle Camd Sodizn INone j Device |D: I—

— Beflector Offzet — Build Differences—————————————
1D: Iﬁ Tupe: INone j e I—D [un]
[~ Flanar for Circle Coord System: INone j " I—D [un]

z [ T

Comment: I Total: I—U [un]

Note

Either "Std. Deviation™ or "RMS" will appear, depending on the general
setting in the "Settings" menu.
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Workpiece ID
Standard 16 character alpha-numeric workpiece identifier or name.

Point ID
Standard 16 character alpha-numeric point identifier or name.

Device Nr

If the current point represents an offset target on a hidden point device
(device point), the target number is shown here. Otherwise directly
observed points and the calculated hidden points are given the device
number zero and the field is then left blank.

Use
If selected, this point is flagged for use in the next bundle adjustment.

Coordinates and errors

Coordinate values can be altered here. The coordinates are identified with
currently defined labels.

Note
If coordinates of a measured point are altered then:

* Point type is automatically changed from "measured" to "entered"
* All associated measurements are deleted

Coordinates
Individual coordinate values in currently active coordinate system.

Std. deviation
Standard deviation values.

If the coordinate values are derived from a bundle adjustment or single
point solution, these are the square roots of the variance values calculated
by error propagation.

For entered or calculated points a default value is entered here.

Note that a full variance/covariance matrix is stored in the job file but
covariances are not revealed by the DM.
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Concepts
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RMS

Root Mean Square values.

The full offset residuals (perpendicular and spatial) are expressed in terms
of their components along the base system axes. The RMS is computed for
each axial set.

Total RMS
This is the Root Mean Square value of the lengths of the full offset
residuals (perpendicular and spatial).

Mean Error

This is the variance factor (mean error) calculated by either the Orientation
Module or the Single Point Solution, depending on which was used to
generate the coordinates. All points calculated in the same orientation
procedure (bundle adjustment) will have the same variance factor.

For points not generated by either of these functions a dummy default
value is provided.

Target thickness
All target thickness parameters can be altered here.

Type
Indicates how the correction is made with one of the following:

* None
No correction for target thickness

* AXes
Apply corrections along the axes of a specified shape or coordinate
system. The X,Y,Z fields are used to specify the corrective shifts.

» Shape
Apply a correction normal to a shape surface. A value must be specified
in the Thickness field.

Coord. system

Choose a coordinate system or shape which defines the axes for axial
corrections.

Choose a shape if specifying correction normal to a shape's surface.
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Concepts

Thickness
If correcting normal to a shape surface, this is the value of target thickness.

Planar for circle
If correcting to a shape surface which is a circle, the correction can be to
the plane of the circle or radial within the plane.

If selected, correction is to the plane of a circle.

X, Y, Z
If correcting along axes, this shows the amount of correction relevant to
each axis.

Reflector offset
All reflector offset parameters can be altered here.

Type

Indicates how the correction is made with one of the following:

* None
No correction for reflector offset

* Pos X, Neg, etc
Apply corrections along a specific positive or negative axes of a
specified shape or coordinate system.

* Pos Shape, Neg shape
Apply a correction in the positive or negative direction normal to a
shape surface.

Coord. system

Choose a coordinate system or shape which defines the axes for axial
corrections.

Choose a shape if specifying correction normal to a shape's surface.

ID
Select the reflector type whose radius defines the amount of offset.

Planar for circle
If correcting to a shape surface which is a circle, the correction can be to
the plane of the circle or radial within the plane.

If selected, correction is to the plane of a circle.
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64

Miscellaneous

Type

A point is registered as one of the following types.
e Measured

e Entered

e Calculated

e Control

e Hidden

» Device point

e Scale bar

» Coord syst

e Measured control

Status
Internal parameter.

Created
Date and time when the point was inserted into the job file.

Pointing

This area contains data relevant to points calculated by bundle adjustment
or single point solution. For other points, dummy zero values are used.

Best apex

The best apex angle formed by the set of pointings to the target, i.e. the
apex angle closest to 90 degs.

Error dist.

The maximum angular residual, expressed as a perpendicular distance
offset.

Error ang.
The maximum angular residual.

Device ID

The numeric identifier of any hidden point device used to measure the
point. This field is otherwise blank.
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Build differences

For object points defined in Build mode or checked in Inspect mode and
which depend on a reference point.

xX\Y,Z
These are the axial differences in the currently active coordinate system.
Differences are stored as (actual coordinate - reference coordinate).

Total
This is the spatial distance between the measured point and the reference
point.

Comment
An optional comment. Maximum 40 characters.

11.4 Control point locations
How to get here:

W IDM:5ample_ Axyz [_ (O] x|
=& Job Point T -
| ype X —
E- WorkFiece D
L. @ CYLINDER 1 P4 Measured Cortral 0.
e DEFALLT 2 |pz Measured Contral aT4 6
_____ & FROMT 3 P3 Meazured Contral 1149.8:
- & FEAR 4 P4 Measured Contraol 57481
EZI---E Stationz
EZI---/ ScaleBar
- HiddenPt Device
----- 4= Reflectors
- Reference L
----- Coard Systemm z
2 g 4> s controiet £ ||a ] (| 3

1. Highlight a workpiece 1D
2. Select the "ControlPt" tab
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11.4.1 Edit control points

66

Control Points Edit Ed |
whorkpiece |D: Inew Type: IEu:untn:uI j 0k, I
Baint 1D Ipl:nir‘lt3 Created: |1 BA05/97 15:20:38 Cancel |

Coordinates; Wieight: Std. Deviation:
X BEAN [l  [WEIGHTED =] | 39,00
Y 705216 [ur]  [WEIGHTED =] | 39.00
z: | 247848 [unl  |wEIGHTED =] | 39.00
Comrment; I
Workpiece ID

Standard workpiece name to which the point is assigned. Maximum 16
alpha-numeric characters.

Point ID
Standard point name. Maximum 16 alpha-numeric characters.

Type
Control points are assigned a point type. Only two types on the list of

possible point types apply to control. These are "contol" and "measured
control™.

Created
Data and time when the control point was created in the database.

Coordinates

X,Y,Z
Coordinate values on each axis (labels depend on current choice)

Weight

Control points are used in the Bundle Adjustment in which they are
assigned weights. Three types of weighting can be defined for individual
coordinates when weighting by standard deviation is active.
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FIXED

This coordinate is defined as fixed. Internally it is assigned a very small
standard deviation which will result in a very high weight for the
coordinate. This will force the adjustment to hold the coordinate close to
the design value.

NOT FIXED

This coordinate is effectively not known and internally is assigned a very
large standard deviation which will result in a very low weight for the
coordinate. This coordinate will not exert a controlling influence.

WEIGHTED

This coordinate has a particular quality associated with it. When this flag is
chosen an Std box opens. You must then insert an estimate of the standard

deviation of the coordinate into this box. Use this option when you want to
introduce a variation in quality at different control coordinates.

When uniform weighting is active, only FIXED and WEIGHTED apply.

Std deviation

This field holds a standard deviation value and is only offered when the
corresponding WEIGHT flag is set to "weighted".

Comment
An optional comment. Maximum 40 characters.

11.5 Reference files

Reference data (design or blueprint coordinates) are organized under
reference IDs, also called reference files. Each reference file contains one
or more reference workpieces and the workpieces each contain a table of
reference points.
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How to get to the table of reference points:

W IDM:5ample zak Axpz =] E3
E---g: Jab Reference | Workpiece Point ID;
H-8 WarkPiece D ID
.E. S tationz 1 |BULD weimg firit1
/ SaleBar 2 |BUILD wing poirt2
- A HidderPt Device | |_3__|BUILD wing poirt3
...... € Reflactors 4 |BULD wim piritd
EI 53 Reference
=& BULD
I {:} —
------ s CoodSyster | [T points /]« o
1. Highlight a reference workpiece ID
2. Select the "Points" tab
11.5.1 Edit reference points
Reference Points Edit |

68

Bieference 10 Iu:u:ulani Usze v
Wiorkpiece |0 IHEF Faint 1D |4 Cancel |

LCoordinates; Wigight: Std/Tal:
3 | 0787 [NOTFIXED x| | 0.032
¥ | 1004037 [WEIGHTED | 0.034
z | 25.443  |FIXED | 0016

Total Tolerance: I 0.000

— Mormal Yector

i I 0.00000a00

I I 0.00000000 k: I 0.00000000

Comrment; IF':::int Dreszcription

Reference ID

The "reference file" to which this point is assigned, maximum 16 alpha-
numeric characters.

Workpiece ID

Standard name for the reference workpiece to which the point is assigned,
maximum 16 alpha-numeric characters. This reference workpiece name
does not need to correspond to any workpiece names in the object area.
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Point ID
Standard point name, maximum 16 alpha-numeric characters.

Use

If set, this flag indicates that the point is to be used for transformation
purposes.

Coordinates

X,Y,Z
Coordinate values on each axis (labels depend on current choice)

Weight

The weight flag is only required for transformation points. Three types of
weighting can be defined for individual coordinates although all 3 may not
always be offered (see below).

FIXED

This coordinate is defined as fixed. Internally it is assigned a very small
standard deviation which will result in a very hight weight for the
coordinate. This will encourage a very close fit at this location.

NOT FIXED

This coordinate is effectively not known and internally is assigned a very
large standard deviation which will result in a very low weight for the
coordinate. This will permit a very loose fit at this location.

Warning

If the 3 transformation setup points involve reference coordinates
flagged as NOT FIXED, then the actual value entered for the coordinate
should be reasonably close to the true value.

WEIGHTED

This coordinate has a particular quality associated with it. When this flag is
chosen an Std/Tol box opens. You must then insert an estimate of the
standard deviation of the coordinate into this box. This will be used to
create a weight value which permits a variation in closeness of fit at points
with different standard deviations.
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Weighting options for unit weighting

It is possible to give the transformed points unit weights.

In this case the reference coordinates are only permitted either very high
weights (FIXED) or very low weights (NOT FIXED).

Std/Tol

This field is interpreted as Standard deviation (Std) if associated with a
transformation point which has the flag WEIGHTED.

This field is interpreted as Tolerance (Tol) if associated with a Build and
Inspection point.

Transformation points require weights, which are derived from standard
deviations, in order to configure the best fitting least squares
transformation.

Build and Inspect points may optionally use individual tolerance values to
indicate if a build or inspected point lies inside or outside permitted limits.
As an alternative to individually set tolerances, common tolerance values
may be used.

Total Tolerance

For Build and Inspect points an individual total tolerance can be defined
for a point. This defines a maximum offset distance beyond which a build
or inspected point is considered "out-of-tolerance".

Normal vector

Some industries require information relating to the direction of the normal
vector to a surface when building or inspecting points. The direction
cosines (i,J,k) of the normal vector at this reference point can be specified.

Remember
The total length of the vector must be unity!

Comment
An optional comment. Maximum 40 characters.
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11.5.2 Adding new reference data

When manually creating object points they can only be added to existing
workpieces. If the corresponding workpiece does not exist then it must
first be created, for example on the table of workpieces. The new point can
then be added to this workpiece.

However reference points are structured in a different way. Internally the
information is held in a single table, with a reference 1D and reference
workpiece name for each reference point. The DM automatically creates an
outline of the structure in the left pane by filtering the data according to
these identifiers.

This means you can create a new reference ID and/or a new reference
workpiece in any list of reference points simply by inserting a new record
and editing the default names for the reference ID and reference
workpiece.

When the DM window is refreshed, the outline view will change to reflect
the new structure and the new point record will be moved to the new
reference ID/reference workpiece.

11.6 Shapes

How to get here:
o IDM:5ample Axpz Hi=] E3
EI; Jab . -
: pe D Type X r
=8 WoarkPiece
@ CYLINDER 1 | CYLMDERT | Cylindsr 875.638
@ DEFALLT 2 | CYLWECT1 |“ector 0.000
..... & FROMT 3 | FROMTPLAME Plane 36 695
@ REAR 4 | LINE1 Lire 57303
-, Stations 5 | LINE2 Line 35 B
EEI"'/ ScaleBar B |LINEZ Line -38.014
EEI'"f HiddenPt Device 7 | LINE4 Lire -37.303
..... € Reflectors 8 | REARPLAME | Plane 1189.263
-5 Reference =
----- Coord Spstemn >
b g |4 » 1, Shapes £ CortralPt ||« |/ o[

» Highlight a workpiece name
» Select the "Shapes” tab
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11.6.1 Edit shapes
Shapes Edit E

Workpiece ID:IDEF,-’.\I_ILT vl Type: IPIane vI
Shape [D: ITEst'I Created: |29303H9?1U:58:1B Cancel |

— Tranzlation Biotation
W alue:; Std, Deviation; W alue: Std, Deviation;
e | 56 412 0.001 | [ur] Omega: | 46.3604) | BOSE 0275 [un]
e | 1598.753 | 0.007 | [un] Phi: | 359,685 | 73424814 | [un]
zZ | -1310.589 | 0007 [un] Kappa: | 273.7619 | 35360986 [un]
Radius Angle: | 0.000 | 0.000] [un] Scale: | 1.000000 | 0.000000
— Miscellaheous — Errar Infarmation

Status: IEI ApproxVal; Iﬁ Mean Emor; [C257 0254 247
Aotive C5: INDne RrS Tatal: I 0.000
Rk 5 = 0.000

" Fise Size P t Target Thick Fl
%2 2122 Farameter ™ Tanget Thick Flag RS 0000

Description RS Z: I 0.000

Mean Emar v

— Size Parameters [Graphicz)

up: I -208.877 '3 I 1334643 un: I 737100 Wh: I 193 496

Workpiece ID
Name of workpiece in which this shape is located.

Shape ID
Identifier for the current shape.

Created (Date Time)
Date and time the shape was created.

Type

The shape can be one of the following types:
* Line

* Plane

» Circle

* Cylinder

 Paraboloid

» Sphere

* Cone

* Vector
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Translation

X,Y,Z value
These are the coordinates of the shape's origin, displayed in the current
coordinate system.

X,Y,Z std. deviations
These are the standard deviations corresponding to the shape's coordinates.

Rotation

Omega, Phi, Kappa: Angle (Rot X, Rot Y, Rot Z)

These are the 3 rotational parameters which define the tilt of the local
shape coordinate system. The rotations are applied about each of the
current coordinate system axes. For a rotation wabout the first axis, ¢
about second axis and k about the third axis, the total relative rotation
matrix, R, from the system axes to the local shape axes is given by

R= w* @*K

Omega, Phi, Kapa: sd (Std/ Rot X, Std/ Rot Y, Std/ Rot Z)
These are the standard deviations corresponding to the 3 rotational
parameters.

Radius/Angle
This is the radial or angular parameter appropriate for the selected shape.

Radius/Angle
The actual value of the parameter.

Std Rad/Ang
The standard deviation of the parameter.

Scale

Coordinate systems and shapes are stored in the same table. These
parameters relate to coordinate systems.

Scale

Scale factor applicable to this coordinate system definition. Normal value
Is 1.0. A value very different from 1 probably indicates a deliberately
scaled up or scaled down system.
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Std Scale
Standard deviation of the scale factor.

Normal vector (i,j,k)

L J, K

These are the components of the unit vector along the positive direction of
the shape's axis, stated in the active coordinate system.

Std i, Std j, Std k
These are the standard deviations of the components of the normal vector.

Error information

Mean Error (flag)
If selected this box means that weighting by standard deviation was used
and the mean error (variance factor) was calculated.

Mean Error (value)
The mean error calculated for the shape fit.

RMS total

This is the value displayed on the results page of a shape fit as "RMS
error.

It is the RMS value of the total point residuals (deviations), as displayed in
the results.

RMS X, Y, Z
This is the RMS value of the x, y and z coordinate residuals (deviations)
calculated for the shape fit.

Miscellaneous

Status
Internal parameter.

Active CS (Beginning CS)

Shapes do not currently use this field. By default, the name of the
coordinate system active when the shape was created is stored here.
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Approx val

When a shape is calculated, the parameters must first be calculated by
some approximate method. This flag records which of the folowing
methods was used.

* CurCoordSys

» EnteredParams

* SetupPts

Note
The technique of using the current coordinate system is no longer
offered in the shape fitting dialogue.

Fix size parameter
If selected, this box means that the size parameter of the shape was fixed
during calculation.

Target thick flag
If selected this box means that target thickness was taken into account
when calculating the shape parameters.

Description
A descriptive comment for the shape. Maximum 40 characters.

Size parameters (graphics)

Internal parameter.
These are required to limit the display of calculated shapes which
mathematically have an infinite extent in one or more directions.

11.7 Coordinate systems

How to get here:
i IDM:5ample Axyz Mi=] B3

=& Job Shape ID| Type X v -

=-5F WarkPiecs
..... @ CYLINDER 1 BASE Basze 5753264 | 1863,

..... i DEFAULT 2 Timesz2 Scale 573.264 | 1865,
. @ FROMT

‘. @ BEAR
E]---g Stations

E]---/ ScaleBar

[ # HiddenPt Device
----- 4= Reflectors
-5 Reference —

I3 1\ Coord System A« | | ol
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11.7.1 Edit coordinate systems

Coordinate systems and shapes are stored in the same table and the same
dialogue box is used for each.

76

» Highlight "Coord System" in the outline view
» Click on the "Coord System" tab in the detail view

Shapes Edit E3

Wiorkpiece 10 IDEFAULT 'I

Type: I.-’-‘n.lignment 'l

i

Shape ID: Icolani'l Created: |25f|:|3.-"9? 16:54:09 Cancel
— Tranzlation FBiatation
Walue: Std. Deviation: Walue: Std. Deviation:
" E 0001 [un] Dmega:l 56,8605 | 0.0001 | [un]
Y | 2430157 | 0,001 [un] Fhi: | 359.9114 | 0.0001 | [un]
zZ | -356.276 | 0.001  [un] Kappa: | 269.8944 | 0.0001 | [un]
Radius/ Angle: | 0.000 | 0,000 [un] Scale: | 1.000000 | 0.000000
— Mizcellansous — Emar Information
Statuz: IIJ Approx Wal I j tdean Errar: I 0.000
Active CS: IF RMS Total: | 0.000
RIS 5 | 0.000
™ Fixe Size Parameter [~ Target Thick Flag AMS Y- o
RS Z: | 0.000

Diescriptian

Mean Emar W

— Size Parameters [Graphics]

up: I 0,000

L I 0.000

ur; I 0.000 wh:

;

0.000

Workpiece ID

Name of workpiece in which this coordinate system is located.

Shape ID

Identifier for this coordinate system.

Created (Date Time)

Date and time the coordinate system was created.

IDM.doc 31/1/00



Axyz version 1.4 SOFTWARE REFERENCE Axyz Data Manager

Type

The coordinate system can be one of the following types, depending on the
method of creation.

» Base

e Scale

e Translation

* Rotation

o Bestfit

» Alignment

Translation

X,Y,Z values
These are the coordinates of the coordinate system's origin, displayed with
respect to the active coordinate system.

X,Y,Z std. deviations
These are the standard deviations corresponding to the origin coordinates.

Rotation

Omega, Phi, Kappa values

These are the 3 rotational parameters which define the tilt of this
coordinate system with respect to the active coordinate system. The
rotations are applied about each of the current coordinate system axes. For
a rotation wabout the first axis, ¢ about second axis and kK about the third
axis, the total relative rotation matrix, R, from the active coordinate system
to this coordinate system is given by

R= w* @*K

Omega, Phi, Kapa standard deviations
These are the standard deviations corresponding to the 3 rotational
parameters.

Radius/Angle

Coordinate systems and shapes are stored in the same table. These fields
are only applicable to shapes and default zero values are shown for
coordinate systems.
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Scale

Scale value

Scale factor applicable to this coordinate system definition, calculated with
respect to the active coordinate system. Normal value is 1.0. A value very
different from 1 probably indicates a deliberately scaled up or scaled down
system.

Scale to base

This shows the scale factor of the coordinate system with respect to the
base system. This may not be the same as the scale factor with respect to
the active system.

Scale Std
Standard deviation of the scale factor.

Error information

The following errors are relevant to coordinate systems created by a best
fitting transformation, i.e. of type "Bestfit".

Mean Error (flag)
An x in this box means weighting by standard deviation was used and the
mean error (variance factor) was calculated for the fitted points.

Mean Error (value)
The mean error calculated for the transformation.

Total RMS

This is the value displayed on the results page of a transformation as "RMS
error”. It is the RMS value of the total point residuals (deviations), as
displayed in the results.

RMS X, Y,Z
These are the RMS values of the x, y and z coordinate residuals
(deviations) calculated for the transformation.

Miscellaneous

Status
Internal parameter.
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Active CS (Beginning CS)

When a coordinate system is calculated the name of the starting system is
stored here. This is mainly of interest to manual transformations which are
all specified relative to an existing system.

Systems created by axis alignment or best-fit transformation record the
name of the base coordinate system.

Approx val

When a coordinate system is calculated, the parameters must first be
calculated by some approximate method. This flag records which of the
following methods was used.

* CurCoordSys
e EnteredParams
* SetupPts

Fix size parameter
Coordinate systems and shapes are stored in the same table. This option is
only applicable to shapes.

Target thick flag
Coordinate systems and shapes are stored in the same table. This option is
only applicable to shapes

Description
A descriptive comment for the coordinate system. Maximum 40 characters.

Size parameters (graphics)
Internal parameter.

These are required to limit the display of calculated shapes which
mathematically have an infinite extent in one or more directions.
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11.8 Set parameters

An edit form is not available. In-line editing only.

How to get here:

%" Data Manager =] E3
=& Job Workpiece 1=
=B WorkPisce D Set 1D use | Date
=N g m 1 |cont circle2 B [1711%

..... IHE i circle? 2 |cont colanil [ N711%
- IEE i colanil 3 |cont colani2 B |17a1%
..... Iﬂl i colani? 4 |cont cylindert | (17115
- T cylinder? 5 |cont space] B 711%
B spaced
“o @ DEFAULT
EEI---@ Stationz
EZI---/ ScaleBar
o™ HidderPt Device
----- 4= Reflectors
-3 Reference =
----- L Comdyeen [T rmeas Asets all o[

» Select a workpiece containing coordinate or measurement sets
» Select the "Sets" tab

11.8.1 Edit set parameters
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Workpiece ID

Standard name for the workpiece to which the set is assigned, maximum
16 alpha-numeric characters.

Set ID

Standard 16 character alpha-numeric identifier for this coordinate or
measurement set.

Date/Time
Date and time when this set was recorded.

Th type

Indicates how any thickness correction, due to the use of special targets or
retro-reflectors, should be made. The following possibilities are available:
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* None
No correction for target thickness

* AXxes
Apply corrections along the axes. The fields "Tx, Ty, Tz" are used to
specify the corrective shifts.

» Shape
Apply a correction normal to a shape surface. A value must be specified
in the "Thickness" field.

Thickness

If correcting for target thickness normal to a shape surface, this is the
thickness value.

Target CS

Name of the shape or coordinate system used to define the direction of
correction for target thickness.

T, Ty, Tz

If correcting for target thickness along axes, this shows the amount of
correction relevant to each axis.

Planar

If correcting for target thickness to a shape surface which is a circle, the
correction can be to the plane of the circle or radial within the plane. If
selected, correction is to the plane of a circle.

Comment
An optional descriptive comment may be entered here.

Refl Offset type

This specifies how the reflector offset correction is to be applied:
» Along the positive or negative X, Y or Z axis

* On the outside or inside of a standard Axyz shape surface
The appropriate coordinate system is defined in field Refl CS.
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Refl CS

Name of the shape or coordinate system used to define the direction of
correction for reflector offset.

Refl Planar

If correcting for reflector offset to a shape surface which is a circle, the
correction can be to the plane of the circle or radial within the plane. If
selected, correction is to the plane of a circle.

11.9 Coordinate sets
How to get here:

L Data Manager Mi=] E3
=& Job -
Eﬁ warkPiece =l L v Y=
- @ DEFAULT 1 |Partiett 409,519 | 2462217 | 3531
P 2 |Partliedt 300731 | 2400386 | -709:
i Parbright 3 |Partiett 349037 | 2461 130] 354
@ Imp-Exp 4 |Partlett 318350 | 2481 099 | 354
@ Part left 5 |Partiet JEA 046 | 2460 461 | 354
@ Part night 6 |Partiet 257 326 | 2460769 | 3541
& @ Ref 7 |Partiett 226212 2462199 354
-8 Stations g |Partiett 194 483 | 2461 498 | 3541
& ScaleBar 9 |Partiett 163472 | 2462012 | -354:
" HiddenPt Devics 10 |Partlett 132883 | 2462607 354
-4 Reflectors 11 |Partlett 102641 | 2462272 3551
#-C7 Reference 12 |Partiett 70796 | 2462652 | -355:
e Coord Sustern 13 _|Partlett 41,154 | 2451 B97 353;[
4[5\ Points ||4] | »

» Expand a workpiece name
« Highlight a coordinate set |3

11.9.1 Edit coordinate sets

CoordSet Points Edit =]l
workpiece |D: IF'Iane
Set |D: |PL.-’-'~NE-I:SET : | 21 Cancel |

Status v
S Y Z
Coord | 3165.524 | 3557.052 | 799.325
Std Dev: | 0.010 | 0.010 | 0.010

Workpiece ID

Standard name for the workpiece to which the set is assigned, maximum
16 alpha-numeric characters.
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Set ID
Standard 16 alpha-numeric identifier for this set of 3D points.

(ID#)

The sequence number of the individually selected point in the set is shown
next to the set ID.

Status
Internal parameter.

X,Y,Z

Coord
Individual coordinate values in currently active coordinate system.

Std Dev
Corresponding values for standard deviation.

11.10 Measurement sets

Measurement sets can be recorded for a distributed (dynamic) set of points
using Continuous or Grid mode.

They can also be recorded for single fixed points using Standard mode
and the methods Stationary, sphere, circle.

How to get to measurement sets for distributed points:

L= D ata Manager [_ O]
E|§ Jaob _ £
EIE Work Piece Hz v Dist XS
& @ DEFAULT 1 1 G336 | 1045681 | 2568.717 | undefi
---i:' Imp-Exp 2 -1.7082 2310123 undefir
W@ Part left 3 | 17035 995012| 2528665 undefi
- @ Partright 4 | -1.5930| 1000753 | 2544707 undefi
ﬁ? 5 -1.5785 | 10006928 | 2557 931 | undefir
W@ Ref B | -1.5127| 101.3337 | 2567652 undefir
-8 Stations 7 | 15437 1019861 | 2574143 undefi
i ScaleBar 8 | 15860 1026568 2577 695 | undefi
- HiddenPt Device 9 | 15924 1033392 2578172 | undefi
..... ¢ Reflectors 10 | -1.5933| 1040165 2575272 undefir
#-071 Reference 11 | -2.0457 | 1019639 2574599 | undefii
----- b Coot Sy o set T

» Expand a workpiece name
« Highlight a distributed measurement set ‘T
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How to get to measurement sets for fixed points:

L= Data Manager

El-¢§f Job
-89 WoarkPiece
- @ DEFALLT
---i} Imp-Exp
+- @ Part lsft
- @ Part right

- @ Ref

B
..... E‘ 4

-8 Stations
EEI---/ ScaleBar

1| | »

=]
e
Hz L) Dist
1 -12.3472 951502 2313081
2 -12.3472 95.1:502 2313031
3 -12.53472 95.1502 2513051
4 -12.3472 951502 25313051
3 -12.3472 95.1:502 2313031
5] -12.3472 95.1:502 2313031
7 -12.53472 95.1502 2513051
— = -12.3472 95.1502 2513081
9 -12.3472 95.1:502 2313031
10 -12.3472 951302 2313081
= 11 -12.5472 951502 2313081 |
7T\ Meas set | ] | LH

» Expand a workpiece name
» Highlight a fixed point measurement set B

11.10.1 Edit measurement sets for distributed points

84

No practical editing facilities possible.

Set Measurements Edit

Wworkpiece |0 IF'Iane

20 Cancel |

Set ID: |F'IaneE
Station: I 1
Face 2 =
Usze v Tirne: I 41745.000
Hz b D
Meas: | -30.0014 | 94.9711 | 3067.071
s N 2
Coord | 3097.031 | 3584 108 | 837 577
Std Dew: | 0.033 | 0.031 | 0.008

Workpiece ID

Standard name for the workpiece to which the set is assigned, maximum

16 alpha-numeric characters.
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Set ID
Standard 16 character alpha-numeric identifier for this set of 3D points.

(ID #)

The sequence number of the individually selected point in the set is shown
next to the set ID.

Station
The station number from which the measurements were made.

Face ll

If selected, the measurement was made in the reversed mirror position
(face 2).

Use
Internal flag only.

Time
This is a time stamp in milliseconds since the first point was recorded.

Coord X,Y,Z

If the station has been oriented, these are the equivalent network
coordinates in the currently active coordinate system.

If the station has not been oriented, the value "undefined" is shown.

Std Dev X, Y, Z

These are the calculated standard deviations corresponding to network
coordinates.

Meas Hz, V, D

Horizontal angle, vertical (zenith) angle and distance values for each
individual measurement.
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11.10.2 View measurement sets for stationary points

No editing facilities are possible.
No edit form is available.

Workpiece ID

Standard name for the workpiece to which the set is assigned, maximum
16 alpha-numeric characters.

Set ID
Standard 16 character alpha-numeric identifier for this set of 3D points.

Station
The station number from which the measurements were made.

Face ll

If selected, the measurement was made in the reversed mirror position
(face 2).

Hz, V, D
Horizontal angle, vertical (zenith) angle and distance values for each

individual measurement.

Time
This is a time stamp in milliseconds since the first point was recorded.
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11.11 Standard point measurements

How to get here (measurements related to a specific workpiece:

EI---E: Job Point ID Hz v Distance | Device I—
-8 WorkPiece
@ DEFAULT 1_|P1 2123083 822141 0.000
edr T 2 |p 1528218 836778 0.000
@ FEAR 3 ez 2313630 8377 0.000
m- I, Stations 4 |pz 1708070 |  E2.3354 0.000
B ScaleBar 5 |p3 2313525 994730 0.000
i HidderPt Device | |_B_|P3 1707706 1014187 0.000
..... € Feflectors 7 |p4 2122827 | 1011536 0.000
-0 Reference 8 |p4 1527945 934170 0.000
----- L, Coord System ilgb Pguims }\Measuﬂﬁizesl?tzs A Shapes i f:urrtru:uliI ﬂnj _rlJ

1. Highlight a workpiece name
2. Select the measurements tab

How to get here (measurements related to a specific station):

E- 25 Workpiece | point i Hz v Distance | —
H-E8 WorkPiece ID
-, Stations 1 |DEFALLT | pi 1612379 1154095 0.000
b 2 |DEFALLT p2 1:35.5405 110.7230 0.000
3 |DEFALLT p3 163.7579 109.7193 0.000
...... 4 [DEFALLT P4 174.7470 113.6057 0.000
...... 5 |FRONMT F1 132.8218 36775 0.000
B/ ScaleBar E_|FRONT P2 1708070 823384 0.000
& HiddenPt Device ||_T_| FRONT P3 1707706 1014157 0.000
..... € Reflectors 5 |FRONT P4 1527948 99.4170 0.000 | —
551 Reference 3 |FRONT PS 1527888  113.8671 0.000
..... L= Coord System 44 n} I:DS?iIT_(:u:ull r-.ﬂeansn‘t }\Measu};l'ngitns /_1_1.2_1:1|1U . nm_le

1. Highlight a station
2. Select the measurements tab
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11.11.1 Edit standard measurements

88

Meazurement Edit |
Statian 1D: |2
Wworkpiece 10: IDEF#’-'«ULT Lze for computation [ Cancel |
Paint 1D: IHIDDEN1 Device Number: |2

— Status
Walues: Std. Dew: r
= = Face Twa
Hz: 324 3234 [un I 0.0000
il ™ BoltHole
W 93 6281 [un] I 0.0000 T Distance
[ur] I 0.000 Run Average: I 1
— Mizcellaneous — Lazer Tracker

Type: IHiddenF’tMeas vl Temp: 20000 Tun] Mean Ermar; ID.DDEIEIEIEIEI
Created; |13JD1J8815:D?:2 Pressure: 101325 [un] [LETS Deviation:ID.DDDDDDD

Device: |1 Feflectar: I Crt Calt: ID
Ornient Type: IDiSlMeaSStat vl Crt DM Calft: ID
Coamment; I

Station ID

Number of station from which measurement was made.

Workpiece ID
Workpiece name to which target point is assigned.

Point ID
Standard 16 character alpha-numeric identifier for this target.

Device number

Device number for this target. Normally zero but a positive integer appears
here if the measurement is to an offset target on a hidden point device.

Use for computation

If selected this box means that the measurement is used in the Orientation
Module.

Angle and distance measurements
Hz, V, D values
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Horizontal angle, vertical angle and distance corresponding to this
measurement.

Hz, V, D std. deviations
Standard deviations for measured horizontal angle, vertical angle and
distance.

Status

Face two
If selected this box indicates that the measurement is in face 2 (reversed
telescope/mirror position).

Bolt hole
If selected this box indicates that this is a bolt-hole measurement.

Distance
If selected this box indicates that a distance was measured.

Run Average
The number in this box indicates how many pointings were averaged to
create the measurement.

Miscellaneous

Type
The drop-down list box shows the following:

Types relevant to normal theodolite measurements:
* Normal meas - measurement to a normal target point
» HiddenPt meas - measurement of offset target on hidden point device

Types relevant to orientation methods:

» Forward Collim - accurate collimation pointing to another station, face 1
» Reverse Collim - accurate collimation pointing to another station, face 2
* Rel Ori Meas - ECDS-style relative orientation measurement

* ODbj Ori Meas - ECDS-style relative orientation measurement

* Fwd/Rv collim - approximate collimation to another station

Type relevant to scale bar measurement:
 Scale bar meas
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Types relevant to tracker measurements:

» (Measurement) Set - measurement set for stationary or distributed points
» 2Face Set - measurement set recording 2-face pointings for calibration

» BallBar Set - measurement set recording Ballbar pointing for calibration

Created
Date and time the measurement was recorded.

Device
Identifier for a hidden point device, if used.

Orient Type

This sub-classification is only relevant to ECDS-style orientation
measurements:

» "Rel Ori Meas" - relative orientation

* "Obj Ori Meas" - object orientation.

These are not relevant to the standard measurements table.

The possible sub-types available in the drop-down box are:
» DistMeasStat - estimate distance to station

» DistMeasPt - estimated distance to point

» XaxisMeas - pointing along an X axis

* YaxisMeas - pointing along a Y axis

» ZaxisMeas - pointing along a Z axis

Temp
Ambient temperature recorded at time of measurement.

Pressure
Ambient pressure recorded at time of measurement.

Reflector
If distance measurements made, this is the ID of the reflector used.

Comment
An optional 40 character comment relating to this measurement.

Laser tracker

Mean error
Mean error (variance factor) of the measurement set for this stationary
point.
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Max deviation
Maximum deviation of the measurement set for this stationary point.

Crt Cal#
Current calibration number.

Crt DM Cal#
Current ADM calibration number.

11.12 Orientation and collimation measurements
How to get here:

W IDM:5ample. Axypz [_ (O] x|
=& dob PointID | Facell Hz v =
H-& workPiecs
&, Stations 1 [Directt  |[] 3391765 869060
. 2 | Direct2 1 249 6367 | 85.8957
3 |2 ] 1256344 | 1253622
]
[]---/ ScaleBar
- p® HiddenPt Device
-4 Reflectors
#-C Reference —
g, Coord System 4] » T, Ori Coll Meas't £ Mead|l« || v

1. Highlight a station
2. Select the "Ori_Coll Meas't" tab

11.12.1 Edit ori. and coll. measurements

Orientation Measurements Edit E2
Station 10 |1
Workpiece D Eare] |
Paint 1D: |2 Device Number: ID

Status
Walues: Std. Dew: r
= = Face Two

Hz: 93, 749530 0. Q00000
: bl | I BoltHdle

W 88293550 [un] I 0000000 O [Gideres

[un] 0.00 Run Averags: |1

— Miscellaneous

Tupe: Im Temperature; 200 [un]
Created: Im Pressure: 101325 [un]
Device: I— Reflector: I—
Orient Type: Im Usze for computation [

LComment; I
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Station ID
Number of station from which measurement was made.

Workpiece ID
Not relevant to orientation and collimation measurements.

Point ID
Standard 16 character alpha-numeric identifier for this target.

Device Number
Not relevant to orientation and collimation measurements.

Hz, V, Distance measurements

Hz, V, Distance values
Horizontal angle, vertical angle and distance corresponding to this
measurement.

Hz, V, Distance std. deviations
Standard deviations for measured horizontal angle, vertical angle and
distance.

Status

Face two
If selected in this box indicates that the measurement is in face 2 (reversed
telescope position).

Bolt hole
Not relevant to orientation and collimation measurements.

Dist measured
If selected this box indicates that a distance was measured.

Average

The number in this box indicates how many pointings were averaged to
create the measurement.
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Miscellaneous

Type
The drop-down list box shows the following:

Types relevant to orientation methods:

» Forward Collim - accurate collimation pointing to another station, face 1
» Reverse Collim - accurate collimation pointing to another station, face 2
* Rel Ori Meas - ECDS-style relative orientation measurement

* Obj Ori Meas - ECDS-style relative orientation measurement

* Fwd/Rv collim - approximate collimation to another station

Types relevant to normal theodolite measurements:
* Normal meas - measurement to a normal target point
» HiddenPt meas - measurement of offset target on hidden point device

Type relevant to scale bar measurement:
» Scale bar meas

Types relevant to tracker measurements:

» (Measurement) Set - measurement set for stationary or distributed points
» 2Face Set - measurement set recording 2-face pointings for calibration

» BallBar Set - measurement set recording Ballbar pointing for calibration

Created
Date and time the measurement was recorded.

Device
Not relevant to orientation and collimation measurements.

Orient Type

This sub-classification is only relevant to ECDS-style orientations:
» "Rel Ori Meas" - relative orientation

* "Obj Ori Meas" - object orientation.

The possible sub-types available in the drop-down box are:
» DistMeasStat - estimate distance to station

» DistMeasPt - estimated distance to point

» XaxisMeas - pointing along an X axis

» YaxisMeas - pointing along a Y axis

e ZaxisMeas - pointing along a Z axis
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Temp
Ambient temperature recorded at time of measurement.

Pressure
Ambient pressure recorded at time of measurement.

Reflector
If distance measurements made, this is the ID of the reflector used.

Use for computation
If selected this box means that the measurement is used in the Orientation
Module.

Comment
An optional 40 character comment relating to this measurement.

11.13 Stations

94

There is no facility to create a new station in the DM. It is a complex
procedure to define the correct parameters and flags, and to ensure that
these are consistent with the existing network.

Since it is not a simple task to create a new station, it is equally complex to
allow editing of station information, particularly if the Theodolite Manager
Is running and potentially modifying the database.

Adding and modifying station data should therefore only be done through
the Theodolite Manager.

Deletion of a station will delete all measurements made from that station.
In some situations it may then be impossible to construct the network or
measure certain critical points. A safer option is to remove the station
temporarily from the network by switching off the "use" flag.
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How to get here:
W ID ample_Axyz

E;Jnh

& workPiece

/ ScaIeBr

A HidderPt Device

4 Reflectors

N Sensor Comp |Comp +
o | e o =
1 1 T3000 2 ] <]
2 |2 T3000 3 <] [<]
3 |3 T3000 4 <] [<]
4 |4 T2002 5 <] [<]

71 Reference
L Coord Spstem

¥\ stations /|4 | | [

-

1. Highlight a station

2. Select the "Stations" tab

11.13.1 Edit stations

Stations Edit

Station 1D: |2 Type: |T3nnn =l

Operatar: IDperator

Lo |

4
|4 Cancel |

Murn, Bead: IU Orient Statug: IDTiEhlEdSC&|Ed j Puart:
¥ Used Comment: I
—Walues
Lacation: Location S0 wieight: Fictation: Fotation 50: ‘weight:
><:| 3109.40 | 0.33 | 0.00 [un] Dmega:l 0.000003 | 0.018898 | 0.000000 | [un]
T 734 | 021 | 000 [un] Ph: | 359998888 | 0012126 | 0000000 fun)
z | 4650 | ooz | 000 [un] Keppa: | 2095.370534 | 0.000901 [ 0.000000 fur]
—Reference and Accuracy———————————————— Error Information
Ref. Measured:  Accuracy: Tilt Errar:
Horz:l 0000000 | 0.000278  [un] Callirn Errar: | 0000000 Inde:-:Error:I 11000000 | 0000000

e | 0000000 [ 0000278 [un]
Dist: | 0.00 | 000 [un]

Dffset Horz: I 0.000000 fosetVert:I 0.000000
Fainting Err Distance: I 000 Pointing Err Angle: 0.oo

— Mizcellaneaus

LT Data

I Calbrated Home Paint |D: I

™ Ref measured

I7 Active Hame: Ptoint HD: [1.000000  [A.000000 | [0.00

I7 Comp Inst Scale Factor: IEI.EIDIJIJ Mivel Incl. #.Y: IEI.IJIJ IEI.EIEI Refl ID: ||

[T Level

¥ Comp sol Add Const EDM: | 0.00 Nivellnit Xv:  [0.00 [oo0 ™ Reflector Dffset
Station ID

Number of this station
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Type
Type of instrument in use at this station. The list currently includes the
following theodolites, Total Stations and Laser Trackers:

* T3000  TM1800 * TM5000

* T2002 » TC2002  TDM500

e T2000  TC1610 e Smart 310

e T1600 * TC1600 e LT500

e T1610 » TC1800 o LTD500

e T1800 « TCM1800 * Smart ADM

e E2 e TC2000 » External device

Num Read

The setting last used to define how many readings should be averaged for
each pointing.

Orient Status
One of the following status levels is recorded:

* No measure * Oriented Scaled
(for use by instrument module) (for use by Orientation Module)
 Not oriented  Oriented Control
(for use by Orientation Module)
e Oriented * Oriented Unscaled
(for use by Orientation Module)
 Orientable * Oriented User Entered
(for use by Orientation Module) (for use by Orientation Module)
Used

A check mark in this box means that the station and its measurements will
be included in any Bundle Adjustment.

Note
You can switch this option on and off in the Station Setup option of the
corresponding instrument module.

Operator
The name of the operator at this station.
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Port

The computer port to which the instrument at this station is connected.
Comment

An optional 40 character descriptive comment about this station.

Values

X,Y,Z location

Coordinates of this station.

X,Y,Z location SD

Standard deviation of station coordinates, taken as the square root of the
coordinate variances obtained from the variance-covariance matrix.
X,Y,Z weight

Weights assigned to the coordinates during the last bundle adjustment.

Omega, Phi, Kappa rotation
These are the 3 rotational parameters which define the tilt of the local
instrument axes.

The rotations are applied about each of the current coordinate system axes.
For a rotation wabout the first axis, ¢about second axis and kK about the
third axis, the total relative rotation matrix, R, from the system axes to the
local instrument axes is given by

R= w* @*K

Omega, Phi, Kappa rotation SD
Standard deviation of station rotations, taken as the square root of the
rotational variances obtained from the variance-covariance matrix.

Omega, Phi, Kappa weight
Weights assigned to the rotations during the last bundle adjustment.

Error information

During the Bundle Adjustment, calibration (index) parameters can be
calculated for theodolites and Total Stations as follows:

Collim Error

Horizontal collimation error compensates for a line of sight which is not
exactly perpendicular to the transit axis.
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Index Error

Index error compensates for a vertical index error where a zenith angle of
90 degs. is not exactly at right angles to the primary (standing) axis. When
the instrument is exactly levelled, the primary axis should be exactly
vertical and a zenith angle of 90 degs. should be exactly horizontal.

Tilt Error
This compensates for transit axis tilt. The transit axis should be exactly
perpendicular to the primary (standing axis).

Offset Horz
The line of sight should pass through the rotation centre of the instrument.
This compensates for a horizontal offset.

Offset Vert
The line of sight should pass through the rotation centre of the instrument.
This compensates for a vertical offset.

Pointing Err Distance
Last recorded pointing error in distance units, at this station.

Pointing Err Angle
Last recorded pointing error in angle units, at this station.

Reference and accuracy

To check an instrument's stability a reference direction can be recorded.
During a measurement session the pointing along this direction can be re-
measured and compared with the reference value.

Hz, Vt, Dist measured
Original readings along reference direction.

Preliminary (a priori) quality estimates are required for measurements at
every station. Individual quality values cannot be assigned to individual
measurements but only the type of measurement. These general
assignments can be modified in the Station setup option of the
corresponding instrument module.

Hz, Vt, Dist accuracy
Estimated standard deviations for all horizontal angles, vertical (zenith)
angles and distances measured at this station.
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Miscellaneous

Calibrated

A check mark in this box means that, in the Bundle Adjustment, additional
parameters are calculated at this station to allow for theodolite or Total
Station calibration.

Ref measured
A check mark in this box means that a reference direction was measured.

Active
This flag is indicates that an on-line station assigned to a measurement
window.

Comp Inst
A check mark here indicates that the instrument's tilt compensator is in
use.

Level
A check mark in this box means that this station has been held levelled in
the Bundle Adjustment.

Comp Sol.
A check mark in this box indicates that tilt compensation is active and the
station should be held level in the bundle adjustment.

Scale factor
This is a scale factor applied to EDM measurement.

Add const EDM
This is an additive constant for EDM measurement.

LT Data

Home point ID
Internal parameter.

Home point H,V,D
Horizontal angle, vertical angle and distance to the currently defined Home
Point (Birdbath location).

Nivel incl. XY
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Current or last measured tilt values of any NIVEL tilt sensor attached to
this station.

Nivel init XY

Internal parameter.

Refl ID
The ID of the reflector type currently in use, or last used, at this station.
(Applies to Total Stations and Laser Trackers)

Reflector offset
If selected, reflector offset correction is currently in use, or last used, at
this station. (Applies to Total Stations and Laser Trackers)

11.14 Tracker parameters

Two tables are used to record tracker parameters. One provides
information relating to recording parameters of measurement sets such as
time separation between measurements. The other records alignment
(calibration) parameters of particular instruments.

How to get to tracker measurement parameters
» Click on a workpiece containing measurement sets
* Click on the "LT meas" tab

£ Data Manager M=
: TimeSep |CollectionRate | S
=8 WoarkPiece IMeSep ollection —
- @ DEFALLT 1 0010 ST

- @ Imp-Exp
- > B
i il HE E

- @ Part right
- @ FRef

Eﬂ---ff Stations

EEI---/ ScaleBar
- HidderPt Device
----- 4~ Reflectors
#-C3 Reference =

..... L~ Coord System 1 I r Ih. LT Meas A SE“ﬂ J Lr
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How to get to tracker calibration information
e Click on an individual station

» Click on the "Calibration info" tab

L Data Manager H=] 3

Workpiece
1D

=89 WokPiece

- @ DEFAULT
---i:' Imp-Exp

- @ Partlgit

- T 1

- @ Part right

- @ Ref

[—]ff Stations

EEI---/ ScaleBar =
- HidderPt Device

-

----- 4C Reflectars -
« | L|_I « [ » ], calibration inf| 4|/ | [

11.14.1 View tracker measurement parameters
No editing facilities are possible. No edit form is available.

Workpiece ID

Standard name for the workpiece to which the measurement set is
assigned, maximum 16 alpha-numeric characters.

Set ID
Standard 16 character alpha-numeric identifier for this measurement set.

Station
Station from which measurement set was recorded.

Face Il

0 = measurements made in face 1
1 = measurements made in face 2

Reflector ID
ID of reflector type used to make the measurements.

Number of point measurements
If data is filtered by number of measurements, this shows the total number

of individual measurements made in this set.
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Time separation

If data is filtered by time separation, this shows the time interval in
milliseconds between individual measurements.

This filter is applied on top of the basic collection rate.

Collection rate

This shows the basic data collection rate from the tracker when the
measurements were recorded.

This data stream can be further filtered by time separation.

Sphere radius

If the measurement set relates to a stationary point located using a
spherical adapter, this shows the radius of the adapter.

Separation mode

Specifies separation between points as one of the following methods:
* Time sep

* Distsep XYZ

* Reg sphere

* Reg cube

 Dist sep total

* Time sep sphere

* Time sep cube

» XYZ sep sphere

» XYZ sep cube

» Total Dsep sphere
» Total Dsep cube

Distance separation total

If data has been filtered according to a total spatial separation between
successive measurements, this shows the value of the separation.

Otherwise zero is shown.
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Distance separation axis X,Y,Z

If data has been filtered according to an axial separation between
successive measurements, this shows the value of the separation along the
appropriate axis (X,Y or Z).

Otherwise zero is shown.

Region 1 X,Y,Z

No longer in use. Previously used for defining grid for free-form surface
scanning.

Region 2 X,Y,Z

No longer in use. Previously used for defining grid for free-form surface
scanning.

11.14.2 View tracker calibration information
No editing facilities are possible. No edit form is available.

Workpiece ID

Standard name for the workpiece to which the measurement set is
assigned, maximum 16 alpha-numeric characters.

Set ID
Standard 16 character alpha-numeric identifier for this measurement set.

Station
Station from which measurement set was recorded.

Face ll
0 = measurements made in face 1

1 = measurements made in face 2

Birdbath distance
Current or last used Birdbath distance.
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ADM offset

This is the offset distance calculated to give a best fit between ADM and
IFM values.

ADM distance
Internal parameter.
ADM Temperature

The internal temperature reading which is used to compensate for material
expansion inside the tracker.

11.15 Hidden point device definition

104

Hidden point devices are defined in the job file using two tables.

1. The first table contains a list of all current devices with their general
properties such as number of offset targets (device points).
2. The second table lists the dimensions which relate to a specific device.

A new hidden point device must therefore be defined as follows:

1. The device is first created with default general properties which are then
modified.

2. The table of default dimensions, created automatically, must then be
edited.

An existing hidden point device is edited by modifying these two tables.

How to get to the general properties:

W IDM:S5ample sak_Axpz M=l E3
EIE Job _ Device | point| Linear |M&of Tip X Tip +—
-85 WorkPiece 1] Pts
- Stations 11 ] [ 5 0.000 o
- ScaleBar 2 |2 0 =] 2 0.000 0
EFEd HidderPt Device 3 |a9 ] ] 5 100,000 100
----- 4= Reflectors
..F__I Reference |
- Coord System -
ke 4| » [ HiddenPointBars / [4] | 3|

1. Click on "Hidden point device"
2. Highlight the "Hidden point bars" tab
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How to get to the table of dimensions:

W IDM:S5ample sak_Axypz M=l E3
Els Job Device | Hidden . X or B
: ) Linear | Y £ —
=8 WokPiece pt # Point ID Distance
s Stations E 0 & 100000 0.000| 000
B/ ScaleBar 2 |2 0 & 200000 0000] 00
5 HiddenPt Device |_3_|3 0 & 300000 0000) 00
{? 1 4 4 ] m 400.000 0.000 0.0C
@2 5 |s 0 & 500000 0.000] 00
= & o9
- 4Z Reflectors
..F__I Reference I
bl Coord System b
4| » [ Distance £ Poirts £ Measurer] 4 | | 3

1. Click on the ID of the device to be edited
2. Highlight the "Distance" tab

11.15.1 Principles of hidden point devices

Hidden point devices enable you to measure points which are not directly
visible or cannot be directly targeted.

On a linear rod, two or more offset targets (device points) lie on a straight
line with the tip which is brought into contact with the hidden point. The
separations of the tip and targets is known, by design or prior calibration.

Any two offset targets can be measured and define a vector in space. Since
the distance along this vector from either point to the tip is known, the
hidden point may be calculated.

A modified version of this rod is the sine bar which has two targets.
Instead of locating a tip beyond the line of the targets, a position between
the targets is calculated. The device is typically inserted into a gap and
could be used, for example, to find the mid-point of the gap. The hidden
point is calculated by first locating a nominal tip position and then
calculating an offset from this.

On a non-linear rod the targets and tip need not lie on a straight line. By
design or prior calibration a local coordinate system can be established on
the device. The device points have known coordinates in this local system.
The tip can be a physically defined point or any virtual point defined in
this coordinate system. If 3 or more offset targets are measured in the base
coordinate system a transformation can be computed between the device
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and base systems. It is then possible to generate the tip coordinates (hidden
point) in the base system.

The diagrams show the above principles graphically.

Diagram: Linear hidden point rod

Y

1(X1,0,0) 2(X2,0,0) 3(X3,0,0)

< (&) < (9 < (@) ]

Multi-target hidden point rod (linear device)

Diagram: Sine bar
Y
1 Tip 2
> < @) @ < (@)

Offset

A sine bar requires an offset to place the tip between the targets

1(0,0,0) Tip 2(d,0,0)

@ o < (@ |

negative offset

Typical Sine Bar definition
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Diagram: Non-linear hidden point device

1(x1,y1,z1)

Local origin

2 (x2,y2,22)

4 (x4,y4,z4)
3(x3,y3,23)

Tip (xt,yt,zt)

Multi-target hidden point frame (non-linear device)

11.15.2 Edit hidden point devices: general properties

Hidden Foint Rod Edit E3
o [
Iz a Linear Device & Cancel |

Murmber of Paints: I 2 Dffzet: I [0.0CIN
Expanz. Coeff: I 0.00002400  Std. Temp: 20.0) [un]

LComment; I
Tip Coordinates: Standard Dev:

Tim | .00 | 000 un]

Timre | 0.00 | 000 [un]

Tt | oon | 000 [un]
ID
This is the number of the hidden point device which may be any positive
integer.

Is alinear device

When selected, this box indicates a linear device, otherwise a non-linear
device is implied.

Number of points
Indicates how may offset targets on the device.
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Offset

This parameter is required for sine bars which are devices with two targets
and a hidden point between them.

When calculating the hidden point, the nominal tip position (zero position)
Is first computed and then the offset applied. Since the offset is normally
calculated in the reverse direction in order to place the tip between the
targets, the offset is normally a negative value.

Expans Coeff
Expansion coefficient of material of device.

Std Temp
The temperature at which the device is calibrated.

Comment
An optional text description. Maximum 40 characters.

TipX, TipY, TipZ coordinates

On non-linear devices these are the coordinates of the hidden point in the
local coordinate system.

TipX, TipY, TipZ standard dev.

On non-linear devices these are the standard deviations of the hidden point
coordinates in the local coordinate system.

11.15.3 Edit hidden point dimensions

108

In-line editing only.
There is no equivalent edit form.

Device ID
ID number of current hidden point device.

Device pt #

The offset target numeric ID. The offset targets must be numbered in a
positive sequence starting at 1.
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X or distance
For a non-linear rod, enter the x coordinate of the corresponding offset
target (device point).

For a linear rod, enter the distance of the target from the tip.

Y
For a non-linear rod, enter the y coordinate of the corresponding offset
target (device point).

For a linear rod this value is zero.

Z

For a non-linear rod, enter the z coordinate of the corresponding offset
target (device point).

For a linear rod this value is zero.

Std/TipX,Y,Z

For non-linear devices they are the standard deviations of the device point
coordinates in the local coordinate system.

11.15.4 Define a new hidden point device

Define general properties

» Highlight "Hidden point devices" in the outline view

» Add a new entry to the list of hidden point devices

» Modify the default values in the new entry with the edit form for scale
bars or in-line editing

The new hidden point device is added to the outline view.

Edit the hidden point dimensions
» Highlight the new entry in the outline view.
 Select the "Distance" tab.

» Use in-line editing to define the correct distances or local coordinates.
(Form editing not available.)

5 offset targets are defined by default.
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If there are too many offset targets delete the extra ones.
If there are insufficient offset targets, add new ones.

On linear devices, an increasing point number implies an increasing
distance from the tip.

For sine bars, enter a negative value for the offset distance.

11.16 Hidden point device targets

110

When a hidden point device has been positioned and measured,
measurements to the device points (offset targets) and the corresponding
3D locations are stored on two tables.

How to get to the table of device point (offset target) locations:
i IDM:test hp Axyz _ (O] x|

E""s Job Point Ip| PS¥ice | x Y z | =
#-8 WarkPiece point
[ Statiors 1| point12 1800  zoon|  1400|G
&/ ScaleBar 2 |point12 |2 2o00|  zoon|  1.200]G
- HiddenPt Device
- @200
@ 300
ol 400
e @ 50D
----- €= Reflectors
-1 Reference —
----- L Coord System b

I I\ Points 4 hieasure| « | (| Fr

-

» Highlight the required hidden point device in the outline view
* Click on the "Points" tab in the detail view

How to get to the table of target measurements:

E‘"E Job Point ID [PV | station |  Hz v =
-8 WarkPiece point
B, Stations 1 [poirt1z |1 1 360699 66.250
B/ ScaleBar 2 |poirt12 |1 2 3231304 | 66251
5o HiddenPtDevice |3 |porti2 |2 1 449934 E7.010
K? ﬁ 4 |poirt12 |2 2 334352 B1.FYS
L@ 200
------ @ 300
------ & 400
------ & 500
-4 Reflectors
- Reference L
L Coord System A[» s Measurements ]|« | || o

» Highlight the required hidden point device in the outline view
» Click on the "Measurements" tab in the detail view
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11.16.1 Edit device points locations

Offset targets (device points) on hidden point devices are edited in the
same way as normal points and the same edit form used.

See '[Edit object pointst on page 0]

11.16.2 New device point location

New hidden points with device number zero can be manually created on
the "Points" tab for hidden point devices. However they can equally well
be created directly on the "Points" tab for normal points. The procedure is
the same in either case, i.e. the same as for a manually created normal
point. The result is a point of type "entered".

It is not possible to directly create device points with numbers greater than
zero, i.e. you cannot create the actual offset points.

11.16.3 Edit device point measurements

Device point measurements can be edited in the same way as normal
measurements and the same edit form is used.

See '|Edit standard measurements| on page

11.17 Scale bar definition
Scale bars are defined in the job file using two tables.

1. The first table contains a list of all current scale bars with their general
properties such as number of targets and expansion coefficient.
2. The second table lists the dimensions which relate to a specific bar.

A new scale bar must therefore be defined as follows:

1. The scale bar is first created with default general properties which are
then modified

2. The table of default scale lengths, created automatically, must then be
modified

An existing scale bar is edited by modifying these two tables.
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How to get to the general properties:

W IDM:Sample sak Axyz Mi=] E3
53 Job Scale | Exp St Hr of Con—
#-8F WorkPiece 1D Coeff | Temp | Pts
E Stations 1 1 0.00000 200 |2 Leica bar
Y@ Sralebar 2 12 0.0000( 2002

A HidderPt Device
4= Reflectors

[ Reference

- L~ Coord System

b T SealeBar /el | [

1. Click on "Scale bar"
2. Highlight the "Scale bar" tab

How to get to the table of scale lengths:

W IDM:Sample sak Axyz M= E3
- -89 wokPiece point # | point # Distance | Stamst s
- B Stations 1|1 2 a00.153 0.005

El/ ScaleBar

N

- HidderPt Device

4= Reflectors

..F__I Reference —
L Coord Spstem RURD. Distance A6 e | -

1. Click on the ID of the scale bar to be edited
2. Highlight the "Distance" tab

11.17.1 Scale bar principles
In brief the Axyz scale bar concept is as follows:
» A scale bar is a rigid device with 2 or more targets (need not be in line)

* Pairs of targets define separate scale lengths.
* Not all possible lengths need to be defined.
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Diagram: Scale bars

O O]

Typical scale bar defining a single distance

A multi-target scale bar defines several reference lengths

D3

General Axyz scale bar concept:
A device which combines several standard bars in one unit

11.17.2 Edit scale bars: general properties
Scalebar Edit |

[
Cancel |

Murber of Points:

Expanzion Coefficient: [n]

Standard T emperatuire: I 2000 [un]

LComment; IBIau:k Leica bar, senal-Mo. wes'sus
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ID
Numeric ID of scale bar which can be any positive integer.

Number of points
Number of targets on this scale bar.

Expansion coefficient
Expansion coefficient of the material of the scale bar.

Standard temperature
Temperature at which the scale bar is calibrated.

Comment
A optional text description. Maximum 40 characters.

11.17.3 Edit scale lengths

In-line editing only.
There is no equivalent edit form.

From point #
One end of a target pair defining a distance.

To point #
One end of a target pair defining a distance.

Distance
Calibrated distance between the defined targets.

Std distance
Estimated standard error of the calibrated distance.

Use
If this flag is set (x in box) then the scale length will be used in the next

bundle adjustment.
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If the length is not used but the corresponding targets are measured, then
the targets will be treated as normal unknown points by the adjustment.

11.17.4 Define a new scale bar

Define general properties

» Highlight "scale bars" in outline view.

» Add a new entry to list of scale bars

* Modify the default values in the new entry with the edit form for scale
bars or in-line editing

The new scale bar is added to the outline view.

Edit the default scale distances

» Highlight the new entry in the outline view.

 Select the "distances" tab.

» Use in-line editing to define the correct distances. (Form editing not
available.)

If not all target pairs are shown, add a new entry and continue modifying.

11.18 Scale bar targets

When a scale bar has been positioned and measured, measurements to the
scale bar targets and the corresponding target locations are stored on two
tables.

How to get to the table of target locations:
W IDM:aerospacel _Axyz [_ (O] x|

=& Job Point | pos X ¥ =

-89 WorkPiece #
- [ Stations T [1 5344326 | -102.0855

5/ ScaeBar 2 |z |1 5098036  -76.8511
.2

el 3

- HidderPt Device
----- 4= Reflectars
H-E3 Reference

----- L= Coord Spstem L

*

A1 Points A Measurd| «| | )

» Highlight the required scale bar in the outline view
* Click on the "Points" tab in the detail view
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How to get to the table of target measurements:

W |IDM:aerospacel Axyz =] E3
El"s Jab ] Position| "*V°® | station Hz =
F-E8 WarkPiece point
g Statmng 1 1 1 (o] 222 TS
/ GcaleBar 2 |1 1 5 3272142
{% i 3 |1 1 4 275 2687
2 4 |1 1 3 3055205
" 5 |1 1 2 F0.2355|
- HiddenPt Device B |1 1 1 3650346
..... € Reflectars Ak 2 & 2400224
Ezlr__l Heference i 1 2 5 311 6312
..... I:':":lrd S zham =) 1 2 4 342128 il
Lt g [ 4] » [\ Measurements # ||+ || v

» Highlight the required scale bar in the outline view
» Click on the "Measurements" tab in the detail view

11.18.1 Edit target locations

Scalebar Points Edit

Scalebar [D: I'I
Buirt Mr: I'I |'|
— Mizcellaneous
Coordinates: Std. Deviation:  BRS:
pe | oo | 0.000 | 0.000 [un] Point Status: ICoordCaIcuIated |
it | 3.000 | oo | 0000 [un]
z | -0.000 | 0.000 | 0000 [un] Created: |D2H1D£9818:35:2
kean Ermor: I 1.090 Tuatal RkS: I CLO00 [um) v Use for computation
— Target Thickne — Painting
Type: INone vl e 0000 [un] Best Apex: 449837 [un]
Shape (D | -[ ¥ 0000 [un] Err Dist 0000 [un]
Thickness: I 0:000° [un] & 0.000 [un] Error &ng: 0.0005 | [un]
™ Plamar far Circle
Comment: I
Scalebar ID

Identifying number (positive integer) for this scale bar.
Point Nr.

This is a combination of two numbers which uniquely identify the target
point on the scale bar in its current location.
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The first number is the identifying number (positive integer) for the
location of this scale bar.

The second number is the identifying number (positive integer) of the scale
bar target being edited.

X,Y,Z coordinates
Individual coordinate values of this scale bar target.

X,Y,Z std. deviation
Standard deviations of the coordinates.

If the coordinate values are derived from a bundle adjustment or single
point solution, these are the square roots of the variance values calculated
by error propagation.

Note that a full variance/covariance matrix is stored in the job file but
covariances are not revealed by the DM.

X,Y,Z RMS

Root Mean Square values.

The full offset residuals (perpendicular and spatial) are expressed in terms
of their components along the base system axes. The RMS is computed for
each axial set.

Total RMS

This is the Root Mean Square value of the lengths of the full offset
residuals (perpendicular and spatial).

Mean Error

If the coordinates were produced by the Orientation Module, this is the
variance factor (mean error) of the bundle solution which produced the
results. All points from this bundle adjustment will have the same value
here.

If the coordinates were produced by a single point solution, this is the

variance factor calculated for that particular point.
For any other type of point a dummy default value is provided.
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N
/Q\

Concepts

118

Target thickness
All target thickness parameters can be altered here.

Type
Indicates how the correction is made with one of the following:

* None
No correction for target thickness

* AXes
Apply corrections along the axes. The fields "Tx, Ty, Tz" are used to
specify the corrective shifts.

» Shape
Apply a correction normal to a shape surface. A value must be specified
in the "Thickness" field.

Shape ID
Name of the coordinate system used to define the direction of thickness
correction.

Thickness
If correcting normal to a shape surface, enter the value of target thickness.

Planar for circle
If correcting to a shape surface which is a circle, the correction can be to
the plane of the circle or radial within the plane.

If selected, correction is to the plane of a circle.

xX\Y,Z
If correcting along axes, enter the amount of correction relevant to each
axis.

Miscellaneous

Point Status
Internal parameter.

Created
Date and time when the point was inserted into the job file.
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Use for computation
If selected, this point is flagged for use in the next bundle adjustment. If
not flagged for use then the corresponding scale length will not be used.

Pointing

Best apex
The best apex angle formed by the set of pointings to the target, i.e. the
apex angle closest to 90 degs.

Err dist
The maximum angular residual, expressed as a perpendicular distance
offset.

Error angle
The maximum angular residual.

Comment
An optional comment. Maximum 40 characters.

11.18.2 Edit target measurements

Scale Measurements Edit
Device |D: I'I— Station [D: |1 Ok I
Paint 1D: I'l— 2 Cancel |
—Walues —Properties——————————————

Harizontal Angle: 40205070 | [un] [ Facebso

YWerhical Anale: 85.17E6390 | [un] [~ Bolthaole

Distance: L0000 [un] [~ Distance Flag

Temperature: 200 [un] ¥  Use for computation
Created: Im Hungverage:l'l_
LComment; I
Device ID

Numeric identifier (positive integer) for scale bar.
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Point ID

This is a combination of two numbers which uniquely identify the target
point on the scale bar in its current location.

The first number is the identifying number (positive integer) for the
location of this scale bar.

The second number is the identifying number (positive integer) of the scale
bar target being edited.

Station ID

Numeric identifier (positive integer) for station where measurement was
made.

Properties

Face two
A check mark here indicates that the measurement was made in face 2
(reversed telescope position).

Bolt hole
Not relevant to scale bar targets.

Distance flag
A check mark here indicates if distance as well as angles were measured.

Use for computation
A check mark here indicates that the measurement should be included in
the next Bundle Adjustment.

Values

Horizontal angle, vertical angle, distance
Measured horizontal angle, vertical angle and distance (if available).

Temp
Measured ambient temperature.

Created
Date and time of measurement.
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Run average

The figure here indicates how many pointings were averaged to generate
the measurement.

Comment

An optional descriptive comment for this measurement, max. 40
characters.

11.19 Reflectors
How to get here:

W IDM:test hp Axyz [_ (O] x|
w Reflector Type Surface |Distance =
=5 WorkPiece 1D Offset | Offset
E S tations 1 | cateye Prizm 0.038 0.059 | Caf
/ ScaleBar 2 | cornercubyl| Cormerc 0019 0.000 |Hal
f HiddenFt Device 3| minigri1 Prism 0.000 0.010 |Kel
Feflectars 4 | prismi Prizim 0.000 0.000 | vyl
Feference 5| tape Foil 0.000 0.034 | Lei
L h Coord Syztem £ | thprizmi TBPrizm 0.006 0.005 | Tor
Wb I\Reflectors /—J[«]i | o

» Highlight the "Reflectors™ in the outline view
¢ Click on the "Reflectors" tab in the detail view

11.19.1 Edit reflectors

Reflector Edit

I
Device Type: Cancel |
Digtance Offset: e
Surface Offzet: B.35
LCaomment; ITn:n:nIing Ball Frizm 142 inch dia
ID

A 16-character alpha-numeric identifier for this reflector.
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Device type

A reflector can be one of the following types:

» Cateye - a "cat's eye" retro-reflector

e Cornercube - an air-path corner (triple mirror) retro-reflector
* Faoll - adhesive reflective tape

* Prism - a glass prism (triple mirror) retro-reflector

* TBPrism - a "tooling ball" prism

Distance offset

The design of a reflector may cause a fixed systematic error in any distance
measurement. For example, a prism retro-reflector causes light to take a
longer path through the prism, thus increasing the distance measurement.
An air-path corner cube does not cause any error.

Any value here must be subtracted from any distance measurement to the
reflector.

Surface offset

Reflectors are supported in spherical housings. This is the radial offset of
the centre of the reflector from the surface of the housing.

Comment
An optional descriptive comment, max. 40 characters.

11.20 Units

Users can define their own units of measurement by adding new ones.
Existing units can only be modified by:

» Change of display format

 Deletion of the unit
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How to get here:

o IDM:S5ample zak_Axpz

=] E3

BReg o Unit ID symbol Type Factor -]
1 celzils C TemperatL 1.000
2 | degree deg Angle 57.295
3 |Fahrenhet |F Temperatu 1.800
4 feet ft Length 3.280
3 |oon oon Anile £3.662
G |inch in Length 39.370
¥ |inHg inHg Pressure 0029
i mkar mbar Preszure 1.000
[k Jobinformstion » Units £ ||« ] [»

1. Highlight the job source
2. Select the units tab

11.20.1 How units are defined
Axyz stores data internally using the following standard units of

measurement:

Type Internal unit
Length metre

Angle radian
Pressure millibar
Temperature Celcius

For the user's convenience, data may be viewed in external units. The
following formula is used to convert between internal and external units:

Internal unit = (External unit - offset) / factor
External unit = (factor * internal unit) + offset

Here are two examples for the definition of the offset and factor.
Example 1 - millimeter

metre = (millimetre - zero) / 1000

millimetre = 1000 * metre + zero

Example 2 - Fahrenheit

Celcius = (Fahrenheit - 32) / 1.8
Fahrenheit = (1.8 * Celcius) + 32
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11.20.2 Edit units

124

Units Edit B

0 Imiu:ru:un Sumbal: Ium 0k I
Type: ||-'3”El'ih ¥l Format: I Cancel |

|' D efinition Y alues

Factar: I 1000000, 00 Offzet; I 0.00

ID
A 16-character alpha-numeric identifier for this unit.

Symbol

A short 4-character identifier which will be displayed with values in this
unit.

Type

The unit can be one of the following types:

* No units * Meas Time
* Length e Min Time

» Angle » Speed

» Temperature » Angle Speed
* Pressure * ppm
Format

Number of decimal places to be used when displaying values in this unit.

Factor
Conversion factor between internal/external units.

Internal unit = (External unit - offset) / factor
External unit = (factor * internal unit) + offset

Offset

Offset between internal/external units.
Internal unit = (External unit - offset) / factor
External unit = (factor * internal unit) + offset
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11.20.3 Creating a new unit

Add a new default definition by:
* using DM toolbar button IE
* Right mouse click in detail view, select "new" from shortcut menu
» via CDM "Edit" menu

A new record will be added to the existing set, partially filled with default
values in the fields. Define the values you want using in-line editing or
select the new data record (row) and input the values on the edit form.

For a new definition all fields in line and on the edit form can be modified.

11.21 Job information

How to get here:
fi" Data Manager [_ (O] x|

Job Title

ESample_LTh | =ample messurements st Leics

=
4 [ ¥ [4 Job Information 4 Unts |i|_| LI—

1. Highlight the job source
2. Select the Job information tab
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11.21.1 Edit job information

126

Job description Edit E2
Mame: W
Job created: Im Cancel |
Last modiied  [111207 154105
Job Title: Sample measurements at Leica site in nterentfelden, Switzerlan:

Deseription: Test data collected by Leica to assish new uzers, ;I
[
Name

Name of the file (*.axyz) in which data relating to this job is stored.

Job created

Date when this job file was first created.

Last modified

Date when this job file was last modified.

Job title
Optional brief descriptive text for use as a job title.

Description

Optional full descriptive text about this job.
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12. Report generation

12.1 Introduction to report generation

A report is a professionally formatted presentation of a selected set of
data, for example a list of points making up a circle, together with their
coordinates and standard errors. The quality of the presentation makes it
suitable for printing and inclusion in reports.

The sequence of operations in creating a report is as follows. Using the
DM a number of records of one or more data types are selected, for
example some point records and some shape records. These are placed in
an intermediate database. One or more templates can then be applied to
this data. A template, associated with a record type, specifies which parts
or fields in a record are to be used in the final report. It also defines the
layout of a report, such as which standard header information to include,
where columns are located and the precision to which numerical data is
displayed.

Different templates can be applied to the same data to produce alternative
presentations. For example, one template could take point records and
produce a list showing only point name and coordinates. Another template
also operating on point data could additionally present the statistical
information which is available in the selected records.

Each template presents its results in a separate report window inside the
Report Generator. If several data types have been selected then several
windows are normally opened, one for each type. Some templates can
combine different data types in one window. For example, a template is
available to present a list of workpiece names, each followed by a list of
points in that workpiece. This template requires data selected from the
"Workpieces" table as well as data from corresponding "Points" tables.

Users can directly select which template to apply to their selected data
from the ones available. If a template is chosen for which there are no
records of the corresponding data type, this simply results in a blank report
containing only the template's standard header information. If a template
takes information from two data types and only one of these was selected,
then parts of the resulting presentation will be blank, corresponding to the
missing selection.
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A default assignment of a particular template to a particular data type or
combination also exists and can be changed at any time. When the Report
Generator receives a data selection this feature ensures that report windows
are automatically generated for the selected data types or combinations.

Once a report window is open, the information it shows can be printed out
or exported. Only data in the active window can be output in this way. If
several windows are displayed you must either click the Print or Export
buttons on each window or activate each window in turn and use the main
menu Print function.

Report generation is made possible with a third party product, Crystal
Report Generator ™. The standard Axyz implementation provides a
runtime version of this product which is sufficient to generate reports with
the templates supplied. Only the full version of Crystal Report can be used
to create templates, so this aspect of report generation will not be discussed
here.

12.1.1 Standard and tailored templates

128

Leica have produced a number of standard templates in both "A4"
(European) and "Legal" (American) format. These are stored in sub-folders
named "DINA4_METRIC" and "LEGALS8,5x11_INCH" at the following
location:

C:\Program Files\Leica\Axyz\RepForms

When assigning templates to data types for automatic report generation,
users can make the assignment directly to the template in the
corresponding format folder. Alternatively, since corresponding templates
have the same name in each folder, the complete set can be copied out of
either folder into the "RepForms" folder and the assignment made there.
This has the advantage that you can simply overwrite these files with the
ones from the other folder in order to make a fast change from A4 to Legal
format. Re-assignment of templates is not necessary since the names are
unchanged.

If the default layout in the standard templates does not meet your
requirements and you would prefer, for example, to have your own
company logo and your own standard data selection making up the report,
you have two options.
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1. You can commission templates to your specification from a Leica
engineering team

2. You can purchase your own full featured copy of Crystal Report
Generator ™ and use this to develop other report templates. You may
additionally want a Leica training course to speed up your learning
curve.

12.2 How to create a report

From within the Core Module (CDM) or one of the instrument modules
(MTM, LTM), start the DM.

In the DM select the items you want to output . A multiple selection of one
or more data types is possible. Generate a report for these items in one of
the following ways:

* In the module's File menu, choose "Report”

« Click on the Report button on the DM toolbar [ &
* Inthe DM detail view, right mouse click, select "Report™

The report or reports are automatically presented for preview and may then
be printed or the data exported.

12.2.1 Changing the selected data

When data is selected within one of the modules (CDM, MTM, LTM) this
will only become the current report selection when an report is explicitly
requested by clicking the DM's Report button, or equivalent action.

Note

Existing report windows displaying different data types may remain
open but, once closed, cannot be restored since the data selection has
changed.

12.2.2 Reports for single data types

Most reports relate to a single type of data. If a multiple selection is made
from different data tables, a report can be generated for each of the data
types selected.

On first selection, reports are created automatically, using the templates
currently assigned to the relevant data types.
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12.2.3 Combination reports for Workpieces and Stations

Standard combination reports can be generated for:

» A list of workpieces, each followed by points in the workpiece

» A list of workpieces, each followed by measurements in the workpiece
» A list of stations, each followed by measurements made at that station

» A list of stations, each followed by orientation and collimation
measurements made at that station

To create one of these, select either workpieces or stations from the

corresponding tabs and then click the DM's Report button, or equivalent
action.

You will then be offered a choice of points or measurements for
presentation with workpieces, or measurements and collimation
measurements for presentation with stations, or no additional data.

Workpiece Heport |

Tabs ta Include:

Faintz j Cancel |
=

MNane
Hel
*_%p _ Hep |

The example shows the choice offered in the case of workpieces.

On first selection, one or two reports are created automatically, depending
on the options chosen, using the templates currently assigned to the
relevant data types.

12.2.4 Reports on comparison of data sets

130

The results of the "Compare™ function in the "Analysis" menu can also be
presented in a report. When results are calculated a Report button is
available which will automatically create the report using the template
currently assigned to data of type "Comparison".
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12.3 Report generator graphical interface

12.3.1 Report generator main screen
Title bar showing:
Program name

Template used in active report window

Menu bar
File

EE RepGen - workpiece_rpt

Toolbar
YWiew Ophons  Prnt Window  Help

BT

workpiece+point.rpt =]
E work piece.rpt M=l E

11+ 2] ] ] [Z] ] [

Total: 1 1003

Werkpiecs Geport

Figady

i
Individual report windows, one

Status bar
of which iz the active window

The example shows what happens when a range of workpiece records are
selected, together with the point data for the selected workpieces.

Two separate reports can be created, one showing workpiece information
only and the other showing the point data listed by workpiece.

12.3.2 Report generator toolbar summary

=|| Open(apply) a template
@ Print the active report window
% | Help
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12.3.3 Report window

Toalbar
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OEFALY
OoranLt
CEFALT
OEFALY
OoFalnLt
CSFALT
CSFALT
OEFALY
OoranLt
CEFALT

coordinate_set.p:
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12.3.4 Individual report toolbar summary
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12.4 File menu (Report Generator)

12.4.1 Open template

Open template command (File menu/Report Generator) Alt,F,O
"Open a Crystal report template file"

Use this command to select a template and generate a corresponding
report..

Note

If there is no selected data of the type corresponding to the template, a
blank report will be generated.

Shortcuts

Toolbar icon: =
Keys: CTRL+O

Open template dialogue box

Open
Lookin | ‘23 RepFoms = & ok e =
_IDINAS metric ] empiyh pt point rpt

| LEGALS 51 1_inch 9 hidder_point_device.rpt point_listing. rpt
campare.rpt @ measurem.rpk paoint_standard_d
coordinate_systern.rpt @ measurement.rpk point+measLIremes
ermply.rpt @ meazurement_mtrm.rpt paintlzt. rpt
empty_farm.rpt a measurement_stm.rpt pointrmea. rpt
l |

Files of type:  [Fiepont Files =] -

i3
File name: I".rpt Open I

File Name

Type the name of the job you want to open. If no extension is given, *.rpt
Is assumed. Otherwise select the job by clicking in the display.
Open the job with the Open button or <ENTER>.

Files of Type
Only report template files of the form *.rpt are offered.
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Look in
Select the drive and folder that contains the job you want to open

Open button

When you click the Open button the selected template generates a report
window showing any selected data of the type corresponding to the
template.

Windows HELP

Standard Windows help is available in a "popup" box by clicking on the
guestion mark button E and then clicking on part of the box for which
help is required.

12.4.2 Print Setup

Print Setup command (File menu/Report Generator) Alt,F,P
"Change the printer and printing options”

Use this command to select a printer and a printer connection. This is done
using the standard "Print Setup" dialogue box used by WINDOWSLI. The
options will therefore depend on the printers the user has installed.

Shortcuts
Toolbar icon: none
Keys: none

Print Setup dialogue box

Print Setup [ 7] |
— Printer
Mame: HP Desket BO0C Printer Properties |
Statug: D efault printer; Feady
Type: HF DeskJet S00C Frnter
“Where:  LPT1:
Comment;
— Paper Orientation
Size: I.-’-'l.4 j & Portrait
Source; IIn Tray j " Landscape
ok I Cahcel
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Printer

Name

Select one of the currently installed printers shown in the drop-down box.
You can install printers using the option for "Settings/Printers™ on the
Windows "Start" button.

Information on the selected printer is then displayed:

Status operational state
Type make of printer
Where connection port or network location

Comment  any additional information

Paper
Size
Select the size of paper that the document is to be printed on.

Source
Some printers offer multiple trays for different paper sources. Specify the
tray here.

Orientation
Choose Portrait or Landscape.

Properties button

Displays a dialogue box where you can make additional choices about
printing, specific to the type of printer you have selected (no further details
here).

12.4.3 Exit

Exit command (File menu/Report Generator) Alt,F, X
"Quit the application: prompts to save documents"

Use this command to close the Report Generator

Shortcuts
Mouse: Click the application's "Close" button.
Toolbar icon: none
Keys: none
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12.5 View menu (Report Generator)

12.5.1 Toolbar

Toolbar command (View menu/Report Generator) AltV, T
"Show or hide the toolbar"

Use this command to display and hide the Toolbar. The Toolbar is
typically displayed horizontally across the Report Generator's main screen
and includes buttons for common commands such as Print.

A check mark appears next to the menu item when the Toolbar is

displayed.

Shortcuts
Toolbar icon: none
Keys: none

12.5.2 Status bar

Status bar command (View menu/Report Generator) Alt,V,S
"Show or hide the status bar"

Use this command to display and hide the Status Bar. The Status Bar is
displayed at the bottom of the Report Generator's main screen and provides
some status information and HELP text.

A check mark appears next to the menu item when the Status Bar is

displayed.

Shortcuts
Toolbar icon: none
Keys: none

12.6 Options menu

12.6.1 Template options

Template options command (Options menu) Alt,O, T
"Set data type to template file association™
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Use this command to change the template currently assigned to each data

type.

Shortcuts
Toolbar icon: none
Keys: none

Auto Report Template Aszociation

—Data Type Template Azzociation
Beport Type :

I Paint j Llose
Help

did

Template Mame:

|I::'\F'ru:ugram Filez\LeicakbsyzhRepFormshpaoint. ipt

Clear |

A template can be assigned to each report (data) type in the list, by
highlighting the type and selecting a file with the File button. The standard

Windows file selection box is provided for this purpose.

12.7 Print menu

12.7.1 Print template

Print template command (Options menu) Alt,P,P
"Print template file"

Use this command to print the currently active report.

Note
The Print button on the main toolbar prints the currently active window.

Shortcuts
Main toolbar: =
Report window: %
Keys: CTRL+P

IDM.doc 31/1/00 137



SOFTWARE REFERENCE Axyz Data Manager Axyz version 1.4

Print dialogue box

N |
Printer: System Printer [HP Desklet SO0C 0

e | ok |

Print Range Lancel |

" Pages Copies: |1
Eram: |1 To: |5 [V Collate Copies

Printer
This shows the printer connected to your system.

Print range
Choose one of the following options:

All

Print all pages in the report.

Pages

Print only those pages starting at the number From, up to and including
the number To.

Copies
Enter the number of copies you require.

Collate copies

Select this option to ensure that individual copies have their pages properly
grouped together.

12.8 Window Menu (Report Generator)
This menu is only available if there is at least one report window open.

12.8.1 New window

New window command (Window menu/Report Generator) Alt,W,N
"Open another window for the active document"
Create a new copy of the currently active report window.
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Shortcuts
Toolbar icon: none
Keys: none

12.8.2 Cascade

Cascade command (Window menu/Report Generator)  Alt,W,C
"Arrange windows so they overlap"
Arrange the open report windows in overlapping "cascade" fashion.

Shortcuts
Toolbar icon: none
Keys: none
12.8.3 Tile
Tile command (Window menu/Report Generator) Alt W, T

"Arrange windows as non-overlapping tiles"

Arrange the open report windows which are not minimized to occupy
equal amounts of the display area, without overlaps.

Shortcuts
Toolbar icon: none
Keys: none

12.8.4 Arrange icons

Arrange icons command (Window menu/Report Generator) Alt,W,A
"Arrange icons at the bottom of the window"

The open report windows can be minimized and positioned anywhere
within the graphical display area. Use this command to arrange them in a
line along the bottom.

Shortcuts
Toolbar icon: none
Keys: none
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12.8.5 Open window list

At the bottom of the Window menu is a list of the currently open windows.
Click on one of these to make it the active window. If the window has been
minimized, it will be automatically restored.

12.9 Help menu (Report Generator)

12.9.1 About RepGen

About RepGen command (Help menu/Report Generator) Alt,H,A
"Display program information, version number and copyright"

Shortcuts
Toolbar icon: none
Keys: ?

12.10 Export data from a report window

The data presented in a report window cannot only be printed out but can
be exported in a range of electronic formats, such as text files, MS EXCEL
™ files, MS WORD ™ files.

Click the Export button [g] in a report window to access the options.

12.10.1 Export (Report) dialogue box

Export = |
Farmat; | ok I
IW-:nrd far Wwindows documnent j Eapzel |
D eztination;

Format
Select an output format from the drop-down list.

Destination

Report data in the selected format can be sent to either a disk file, the MS
Exchange folder or for e-mail despatch via Microsoft mail.
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13. Exporting data

13.1 Export concept in brief

AXxyz permits the user to export selected records from the job file to an
external text file. Records are exported using an export file type or
template which defines which fields from the selected records are to be
written to the output file, together with their order and format. One internal
record produces a single output line.

Only records of a single data type can be selected for export, such as 3D
measured points or shape definitions. Templates can therefore only be used
for a single data type. If records are selected and the incorrect template
chosen, then a status message informs the user that zero records of the
correct type are available for export.

Records must be selected for processing before the export function can be
activated.

Axyz provides standard templates for exporting data but the export
function itself allows the user to either define completely new templates or
modify existing templates. A wizard is provided to assist in preparing
these.

Since data exchange is ordinarily a two-way process, templates are stored
in a named IED file which contains both an import and export description.
When a new export template is created, a corresponding import template is
automatically created. An overwrite warning guards against accidental
overwriting if the file already contains an import template. Deletion of an
export template will also delete the corresponding import template, but
again a warning guards against accidental deletion of the wrong template.
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13.2 Exporting selected data

13.2.1 Dialogue box: Export

142

W Data Manager
[=-£&g# Job -

E-8 WorkPiece
R % DEFAULT
. Irnport /exp
E- @ Part left
- @ Part right

1
ER—

[0

-0.787 | 1004037

o1
- B0 Stations
I:I---/ ScaleBar -
H-#~ HidderPt Device

----- € Relecas o] [Af¥T\Pouns Cieasu«|| [

-

Select records for output. The order of the exported records corresponds to
the row order in the DM and not to the order in which the selection was
made. However the records can be re-sorted in the DM to change the row
order and hence the sequence of the output records.

If one or more columns is selected, this is equivalent to selecting all the

records.

Call up the export function by one of the following means:

DM toolbar button:
» Data menu: Export

+

* Right mouse click in an open DM detail view: Export

A standard Windows dialogue box is used, with modifications for

exporting from Axyz .

Export Dialog

Save in: I 25 External numeric data j | |=_->i<
.-’-‘mtennaoc:tl ManCAT paints 02, dat testexport. dat
Antennao.dat Fef pts 07.dat

Control 01, dat Fef pts 02 dat

Control 02.dat
Coordsys 07.dat

Feef ptz 03.dat
Reflectors 07.dat
ManCAT points 07.dat Shapes 07.dat

File name: I

Save

Save astype: [ECDS-DAT Poirtf*.dat)

™ Include Header Fecord in File

3 records of type Point selected.

j Cancel

Delete

dod

Wizard

Status mezsage
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File Name

Type a new name for the external file or select an existing name by
clicking in the display.

The displayed existing files have extensions which match the type selected
for saving.

Save as Type

Select the file type which specifies the required export template.
Note
If the selected data is not the same type as defined for the template, a
blank output file will be generated. In this case the status message will
indicate zero records of the defined type.

Save in
Select the drive and folder in which you want to store the job.

Include header record in file

Select this option to record the DM column headings corresponding to the
output data fields in the first line of the export file.

Status message

The status message in the bottom left corner indicates how many records of
the type associated with the selected export template have been selected.

Save button
Click this button to create and/or save the specified export file.

Delete button

Use this button to delete an existing export template. This is the template
named in the Save as type box.

Some templates supplied as part of the original installation may not be
deleted, and the following message appears:
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idm E

& Thiz description iz protected. You can not delete it

Templates you create yourself may be deleted, but a check message
appears. For example, if template Pt_meas (*.*) was chosen, this message

would appear:
idm B

& Delete the description Pt_meas [*7] 7

Wizard button
Click the Wizard button to define or modify export templates.

Windows HELP

Standard Windows help is available in a "popup" box by clicking on the
guestion mark button E and then clicking on part of the box for which
help is required.

13.3 Wizard - Defining and modifying export templates

144

You must first select some data in order to define or modify a template.
There are various ways of making the initial selection. This may be
combined with either:

* A new, undefined export template (chosen on Export dialogue box)
* An existing export template (chosen on Export dialogue box)

* An existing import template (chosen on page 1 of Wizard)

The actual procedure affects the fields which are available when definin
the output. This is more fully explained in "Fields available for selection!
on page

Most users will use the Wizard to define a completely new export
template, and this is provisionally assumed in the following description.
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You are recommended to select the columns representing the fields you
wish to export. This also has the effect of selecting all the records in that
table. However it is not necessary to export the selected data after defining
the template and a new selection can be made.

In the main export dialogue box, select the file type "New (*.*)" which

implies that an export template does not yet exist.

Click on the Wizard button to move to the first page of the export wizard.

13.3.1 Export wizard: Page 1

Export Wizard Page 1 E3
Thiz page lets you zetup the [lze ather Format Decenption az Template : ©~ Browse. |
export data type and
parameters Define character conversion of D figlds :  CharConwvert |

Eipel el e " File Includes Header recard
& Delimited L : -
Dezcription [Extenzion): ILIntltIed [*.dat]
" Fixed
Record Type: IF'u:uint j
[nclude {0 lines containing test : I
Delimeters
[ Iab I+ Semicolon [~ Other: IJ
[~ Space [~ Comma Text Qualifier: I

[ Treat conzecutive delimeters as one

< Blank Cancel | Help

Use other format description as template

You can base the new export template on an existing import template.
Click the Browse button if you want to do this. A list of available
templates will be presented in another dialogue box as follows:

Select Export file to use for Import

IEEDS-ETL Control Paint[*, ct]

ECDS-CTL Contral Paint[*.ct)
ECDS-DAT Paint[*.dat)
M anCatPaint(*.dat)

M ypPointFormat(*. dat)

M yR efPaintFarmat(*.dat)
WS tarzPoint[* wz)

Cancel |

=l
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Select the required template from the drop-down list.
CharConvert button

This button provides a dialogue box to convert character pairs from an
internal format to an external format. This conversion is only applied to
IDs .

See '[Export wizard: Character conversion{ on page

Export data type

Specify if the exported data records should have the fields separated by a
particular delimiter character or if they are to be written to fixed width
columns.

File includes header record

Select this option if the exported data should have the DM column
headings for the corresponding output fields as the first output line.

Description (extension)

This is the name for the export file type, together with its default extension
in brackets, which will be used when saving the export template. Change
the name if wished. It can also be altered in the final stage of the
definition.

Record type
The export file type or template is associated with an internal record type.

The following data types can be exported:
» Workpiece

* Point

» Control point

* Measurement

» Shape

» Coordinate system

» Reference point

* Measurement sets

» Coordinate sets (set points)
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Include lines containing text

In order to make export files compatible with import files containing text
header lines which are skipped on import, exported files can also be given
an equivalent number of dummy header lines.

Enter the number of lines after Include.
Enter the dummy text after text:

Delimiters

Required for output records in which the individual fields are separated by
a particular character. Choose one of the characters or select Other and
type the single character of your choice in the box to the right.

Treat consecutive delimiters as one

A sequence of consecutive delimiters implies a series of fields between the
delimiters, each containing blank data. This may not be the interpretation
you want. Instead a delimiter sequence may simply mean the same as a
single delimiter and should be interpreted as such.

This is mainly useful on importing data where, for example, fields are
separated by multiple blanks but they do not quite line up in vertical
columns.

Text qualifier

Text strings exist in the database, for example 16 character alpha-numeric
identifiers and comments. These may contain characters which are the
same as the chosen delimiter and will therefore be treated as multiple fields
If the output data is subsequently imported.

The start and finish of text strings can therefore be identified in the output
file by a different character.

Next button
Click this button to move to the next page of the export wizard.
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13.3.2 Export wizard: Character conversion

148

ID Character Conversion Editor |
<-- Export k. |
Esternal |nternal T
Character  Character E A Cancel |
I— I— Clear Al |

[ take Uppercasze: Pointl > POINTA
[ Make Lowercaze: POIMTI -» Paint]

This box defines character pairs which define conversion from an internal
format to an external format. This is applied only to IDs. The example
shows that the internal characters "T" and "A" in any ID will be converted
to the external characters "p" and "t" respectively.

Enter an External character in the box provided.
Enter the corresponding Internal character in the box provided.

Click L] to add the pair to the <- Export list.
To remove a pair from this list, highlight the pair and click .

Make uppercase
Converts internal lowercase letters to external uppercase as shown.

Make lowercase
Converts internal uppercase letters to external lowercase as shown.
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13.3.3 Export wizard: Page 2
EwotWizadPoge2 |

Thiz page allows you to zelect the fields you wizh to Export

Field zize: |1 0

¥ Left Adjusted

Selected Fields

Wiarkpiece D - (Pt D
Device point
Std¥ ¢ Delete |
Std™
StdZ
RMS % Add> |
FikS
Rk5 2
Tatal RMS Ins > |
Mean Emor ll

< Back I Finizh I Cancel Help
Fields available Currently selected fields

for zelection

The purpose of this box is to generate a list of selected fields which are
used for each output record. These are the currently selected fields shown
in the right hand field box. The top-to-bottom order corresponds to the left-
to-right order in an output record.

The fields available for selection depend on how you enter the export
wizard. See "[Fields available for selection|' on page

Delete, add, insert buttons

Use these buttons to manipulate the currently selected fields used to define
the output records. By a combination of deletion, addition or insertion you
can also change the order of the output fields.

Delete applies to the right hand list. Click on a field to delete it. It will be
placed on the bottom of the list of available fields on the left.

Add applies to the left hand list. Click on a field to add it to the bottom of
the list of selected fields on the right.
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Ins (insert) takes a selected field on the left hand list and inserts it in front
of a selected field on the right hand list.

Field size, left adjusted

These are relevant to fixed width output. Click on a selected output field to
see the current number of spaces reserved for the field (field size). A check
mark beside left adjusted means that the output will be left adjusted
within the output field. If not checked, the output will be right adjusted.

The user may change the settings.

Note

If the output field is too small to accommodate the information, the data
will be truncated from the right hand side. Numerical values are not
rounded to fit the field.

Examples
Point ID "DOOR23A" sent to a field of size 5 will produce an output of

"DOOR2".

Coordinate value "102.58924801" sent to a field of size 6 will produce
an output of "102.58" (the decimal point requires one space in the field).

Back button

Click this button to return to page 1 of the wizard and change any
definitions.

Finish button
Click this button to complete the definition.

13.3.4 Export wizard: finish

150

Save Description

T he file format dezcription will be zaved under

thiz name. Confirm ar ke in anather one. Ealucel

]|
_ Careel |

|L|ntit|eu:| =] =]

Save your defined export format with a specific name here.
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13.3.5 Fields available for selection

The initial selection and the fields available for selection, depend on how
some prior choices are made.

Select rows in DM, no existing template used

Selected Fields =

Wwhorkpiece (D

Faint 1D

Dewce paint j SOEED
Y

7 Add > |

Std ¥

Std Y

StdZ Inz > |
RIS % |

Depending on the output record type selected on page 1 of the wizard, the
left hand list shows all the fields associated with this type.

The right hand list is initially blank.

The example shows the list for record type "Point".
Select rows in DM, existing template used

Selected Fields =
Workpiece D - Paint D
Cevice paint — o
RIMS _<Deete | [
RS I z
RS Z Std =
Total RMS Add > | Sid Y
kean Errar Std &
Apen Comment
Type Ing = |
use =

This depends on the output record type selected on page 1 of the wizard as
well as the fields defined for the existing import template.

The right hand side initially shows the fields defined for the existing
Import template. In the example ManCatPoint(*.dat) was the chosen
Import template.

On the left hand side all fields associated with the selected output record
type are shown, except for any fields already on the right hand side. In the
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example, the output record type "Point" was selected. Notice, for example,
that the field "Point ID" is not shown on the left hand side because it is
already present on the right hand side as part of the definition for
ManCatPoint(*.dat).

Select columns in DM, no existing template used

Selected Fields =

whorkpiece D
Paint [0

Hz

W

Digtance

¢ Delete

Add >

Ing =

i

In the example, fields for "Workpiece ID", "Point ID", "Hz", "V" and
"Distance" were selected on the "Measurements" tab of a workpiece.

If no changes are made on page 1 of the wizard, these fields appear on the
left hand list and the right hand list is initially blank.

Select columns in DM, existing template chosen

Selected Fielde

Reference D Faint 1D
Whorkpiece D < Delete *
Lze — Y

z

Add

e

Ing =

In this example, fields for "Reference ID", "Workpiece ID", "Point ID",
"use", "X", "Y", "Z" were selected. An existing export template, "ECDS-
NOM ReferencePoint (*.nom)" was chosen for modification. All the fields
appear in the dialogue box.

Any fields already present in the selected export template are shown on the
right hand side.

Any fields not present in the selected export template are shown on the left
hand side.
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Choosing an existing template

The procedure is essentially the same when basing a new template on an
existing export template or an existing import template.

An existing import template is chosen on page 1 of the Wizard.

An existing import template is chosen as the file type before starting the
wizard.

Template type not the same as data type

It is possible to select data of one type but define a template for another
type. The template is defined as though rows of the corresponding type had
been selected.
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14. Importing data

14.1 Import concept in brief

AXyz permits the user to insert records into the database from an external
text file. Records are imported using an import file type or template which
defines which parts of the external record correspond to which fields of the
internal record. One line of the external file is an external record and it
creates a single internal record.

External files can only generate internal records of a single data type, such
as 3D points with the classification "entered".

In order to identify individual fields in the external data records, Axyz
permits the use of delimiter characters such as semi-colons or tabs which
separate the fields. Alternatively the data can be input in fixed width
columns. External files with this format have elements which line up
vertically when printed.

Axyz provides standard templates for importing data but the import
function itself allows the user to define new templates. A wizard is
provided to assist in preparing these.

Since data exchange is ordinarily a two-way process, templates are stored
in a named IED file which contains both an import and export description.
When a new import template is created, a corresponding export template is
automatically created. An overwrite warning guards against accidental
overwriting if the file already contains an import template. Deletion of an
import template will also delete the corresponding export template, but
again a warning guards against accidental deletion of the wrong template.

14.1.1 Missing and modified input

154

If fields required for internal records are missing from the external records,
default values can be prepared for these. For example, if the external data
contains a simple list of coordinates without identifiers a default identifier
can be set which is given an incrementing numerical extension for
succeeding input records.

Fields in the external records can be ignored entirely or their information
replaced by default information.
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It is also possible to test the external records and alter the corresponding
internal fields. For example, an external record might contain the value -99
meaning "treat this coordinate as accurately known and fixed in any
transformation”. Any other value in this field means "this is a standard
error for the coordinate”. Axyz can make use of this information but
handles it differently internally. It would be possible to define a
conditional check which will insert the internal label "FIXED" when the
value -99 is found, but otherwise insert the actual value.

In this way internal records can be generated whose properties closely
match the properties of the external records.

14.2 Templates for importing VSTARS data

The VSTARS videometric system creates output data files containing

mixed types of 3D data. These are recorded in separate sections of the
output file, under different headers. The individual records can also be
recognized by the naming convention used.

Three different data types can be imported into Axyz from a VSTARS
output file:

1. Label records

2. Code records

3. Probe records

By choosing the correct template, records starting with the appropriate

code name (LABEL, CODE, PROBE) can be imported into Axyz using
standard templates.

14.2.1 Import LABEL records
Use the template "VSt3D VStars 3D LabelPoints (*.txt)".

VSTARS record format:
LABELI, x,YV, z, stdx, stdy, stdz, offset, residualRMS, flag

When imported, LABEL records create points of type Measured.

Fields not specified in the "Advanced" dialogue box are interpreted as
follows:
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VSTARS field Axyz field
Offset Target thickness

Thickness type is "Shape" but the
shape ID is not yet defined.

residual RMS Total RMS
LABELI Point ID
flag cannot be directly used

14.2.2 Import CODE records
Use the template "VSt3D VStars 3D CodePoints (*.txt)".

VSTARS record format:
CODEi, x,vV, z, stdx, stdy, stdz, offset, residualRMS, flag

When imported, CODE records create points of type Control.

Fields not specified in the "Advanced" dialogue box are interpreted as

follows:

VSTARS field Axyz field
residual RMS Total RMS
CODEi Point ID

14.2.3 Import PROBE records
Use the template "VSt3D VStars 3D ProbePoints (*.txt)".

VSTARS probes are treated as Axyz hidden point devices in which the
device points are measured independently and the hidden point computed
off line, using the corresponding analysis function.

VSTARS record format:

PROBEI, {ProbeName}, x1, y1, z1, x2, y2, z2, x3, y3, 23, x4, y4,
z4, X5, Y5, z5
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Axyz can only use a numerical ID for the probe name (hidden point device
name). In VSTARS the probe name should start with a numerical ID, e.g.

"100Heli-Probe with 6 mm Ball Tip (sn16-3)"

The initial numerical part of the name is taken as the corresponding hidden
point device ID, in this case "100". This device must therefore also be
defined in the Axyz job file.

If the numerical ID cannot be taken from the string and/or is not in the job
file, the current default device ID will be assumed.

Once imported, remember to calculated the corresponding hidden point
using the corresponding CDM Analysis function.

14.3 Importing an external file of data

Call up the import function by one of the following means:
« DM toolbar button: |
» Data menu: Import

* Right mouse click in an open DM detail view: Import

Note

If the DM is open, the currently displayed table does not indicate where
the imported data is to be stored. The storage location of the imported
data depends on settings made during import and on the type of data
imported.

14.3.1 Dialogue box: Import

A standard Windows dialogue box is used with modifications for
Importing into the Axyz database.
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158

File selection list

Import Dialog EHE |

Look ir: I {3 External rumeric data j gl e
| Antennao, ot A ManCAT points 02]dat testerport, dat

@ Anternan. dat E Ref pts 07.dat

2| Contral 01.dat 2] Ref pts 02.dat

2] Cantral 02.dat 2] Ref pts 03.dat

@ Coordzys 07.dat E Reflectors 07.dat

@ ManCAT points 01.dat E Shapes 07.dat

File name: IManD‘lT pointz 07.dat Open

Filez of type: IManEatF‘aint[“.dat] ﬂ Cancel

¥ &dd only the records selected

Z68.80 364510 29857 002
288012 342048 30857 008
168405 352608 123924 005
105002 252710 73271 0.2

‘| | LI Wizard

File containg 4 lines.

I Er

Advanced

—

Delete

Statuz messzage F"rflwiew list
Look in
Select the drive and folder containing the files you want to import.

File Name

Insert the name of the file you want to import by clicking on it in the
selection list of available files.

Files of type

Select the file type which specifies the required import template. The
extension name of the import template determines which files are
presented in the selection list.

Add only the records selected

Click this option to select specific records from the external file, otherwise
all records will be read in.
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Make the selection by clicking on the items in the first column of the
preview list using standard windows techniques:

 Single click selects a single item in the list

» SHIFT+click selects a block

* CTRL+click adds or removes a single item

In the example, only records with the IDs "Point1", "Point2", "Point4" will
be imported.

Preview list

This shows the external records provisionally interpreted according to the
selected template.

Status message

The status message in the bottom left corner indicates how many records in
the external file.

Open button
Click this button to import the records from the specified file.

Delete button

Use this button to delete an existing import template. This is the template
named in the Files of type box.

Some templates supplied as part of the original installation may not be
deleted, and the following message appears:

idm |

& Thiz description is protected. You can not delete it

Templates you create yourself may be deleted, but a check message
appears. For example, if the template Pt_meas (*.*) was chosen, this
message would appear:
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idm =

& Delete the description Pt_rmeas [£.%) 7

Wizard button
Click the Wizard button to define or modify import templates.

Advanced button

Click the Advanced button to modify default IDs and to specify units and
coordinate system (if relevant) of the data being imported.

Windows HELP

Standard Windows help is available in a "popup" box by clicking on the
guestion mark button E and then clicking on part of the box for which
help is required.

14.3.2 Dialogue box: Advanced

160

The imported data may not contain identifiers which indicate where it is to
be located in the database. In addition point IDs may not be imported. In
both cases default specifications are required.

If the external data contains measurement or coordinate data, then the
external units and coordinate system may have to be specified in order to
transform the data into the default storage values used by the database.

See also "[Coordinate System of external data} on page

IDM.doc 31/1/00



Axyz version 1.4 SOFTWARE REFERENCE Axyz Data Manager

Advanced Import Settings |
Add o WwWp 1D |DEFALILT ¥ | ok |
Add to Set ID: [Set Cancel |
Add ta Bef 1D: |F|ef‘|

Start Ptd Increment with: Ipt4

Length unit; of external date‘ millimeter "I
Angle unit: of external data Idegree vI

LS type of external data -
CS of external data: IE-::Iani.-"E-:uIani-shift j

[} &verage kultiple paints it

Add to Wp ID

Relevant to any data which must be stored in a specific workpiece. Specify
the default workpiece ID here.

Add to Set ID

Relevant to tracker measurement and coordinate sets. Specify the default
set ID here.

Add to Ref ID
Relevant to reference data. Specify the default reference set ID here.

Start Ptld increment with

Relevant to any data requiring point IDs in the data base. Specify a starting
point ID here. Successive imported records receive a point ID by
incrementing a numeric suffix of this ID.

CS type of external data

Specify the type of coordinate system in which the external data are stored
by selection from the drop-down list.

Length unit of external data
Specify the length units in which the external data are stored by selection

from the drop-down list.
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Angle unit of external data

Specify the angle units in which the external data are stored by selection
from the drop-down list.

CS type of external data

Relevant to any imported data containing 3D data, except for:
» Reference points for transformation calculations, build and inspect tasks
 Control points for orientation

The coordinate system in which the external data are stored must already
be defined in the database. Select the appropriate coordinate system from
the drop-down list.

For a fuller discussion, see "ICoordinate System of external datal' on page
162

Average multiple points in list

This is relevant to external data stored in the GSI8 format used in the Leica
REC module for recording data in the field. This is a 3D data format which
may result in several measurements of the same point. These multiple
measurements will be averaged to a single measurement if this option is
selected.

14.3.3 Coordinate System of external data

162

Internally measured 3D data and information derived from it, such as
standard Axyz shapes, are stored in the Base Coordinate System.

External data which is being imported into the measured data may be
stored in a different coordinate system. It is therefore necessary in many
cases to transform the external data from its own coordinate system into
the base coordinate system. This is only possible if the external coordinate
system already exists in the database and the necessary transformation
parameters are therefore known.

Some external data does not need to be transformed. Transformation is not
required if point data imported for the following purposes:

» Reference points for transformation calculations, build and inspect tasks
 Control points for orientation
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Direct importation of coordinate systems does not involve transformation
since these provide a direct definition of such transformations.

Some external data does not contain 3D point information, e.g. reflector
definitions, and transformation is not relevant in such cases.

When imported data has been transformed, the following dialogue box
appears:

Select Coordinate System |

Coordinates of the imported Cancel |
items are tranzformed. Confirm

the C5 aof the external data aor

zelect another C5.

shape:01/Def » 2

This is a security measure only. If the incorrect coordinate system has been
defined in the Advanced dialogue the correct system can be chosen from
the available drop-down list.

14.4 Wizard - Defining and modifying an import template

To define an import template you need a file containing data in the format
you wish to read. The wizard will then guide you though the procedure.

It is simpler to create a template if the data to be imported was originally
exported using an Axyz export template. The import template can then be
directly generated from this export template, and minor modifications
made if required.

Alternatively the methods for manually defining the layout of the external
data records are straightforward.

In the main import dialogue box, select the file type "New (*.*)" which
implies that an import template does not yet exist.

Click on the Wizard button to move to the first page of the import wizard.
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14.4.1 Import wizard: Page 1
Inport WizardPagel |

Thiz page lets yau select the Impart Llse ather Format Deceription as Template:  Browse... |
data type
Define character converzion of 1D fields :  CharCorevert |
Original Data Type .
. . o File Includes Header recard [
& Delimited
" Fixed Width Start Impart at Bow:

.. . Comment line beginz with:
Dezcrption (extension]: = g

|1

ILIntitIeu:I [*.] Only impart ines beginning with:
Preview of fle
D:\AwpzDatabJobs - SARME sternal numernc datahRef pts 03.dat

bl 100,00 100,00 100,00
bp2 a00.o0 100.00 100.00

< Blask I Mest » I Cancel Help

Original data type

Indicate if the external data has fields separated by special characters
(delimited) or if it is arranged in fixed width columns.

Use other format description as template

If the external data was originally exported from Axyz, select this option,
which is recommended if possible. Click the Browse button to see a list of
available templates as follows:

Select Export file to use for Import !

|ECDS-ETL Contral Point[*.cH)

ECDS-CTL Contral Point[*. ct]

ECDS-DAT Point[*.dat)

I anCatPoint(*. dat)

M yuPaintF armat(*. dat)

MR efPaintFarmat(*. dat)

WStarzPoint[* xpz) ;I

Cancel |

Select the required template from the drop-down list.
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CharConvert button

This button provides a dialogue box to convert character pairs from an
external format to an internal format. This conversion is only applied to
IDs .

See 'limport wizard: Character conversion|' on page [166]

File includes header record

Select this option if the first record is a header record. A header record can
quickly define the fields.

Start import at row

The first records in an external file may not contain relevant data. Indicate
the first row containing data.

Note

If you have specified that the external file contains a header record then
the following record is considered to indicate row 1. If all records after
the header are valid data records then start importing at row 1 in this
case.

Comment line begins with

If your external data is interspersed with comment lines which start with a
particular character string of up to 3 characters, these can be ignored by
specifying the character string here.

Only import lines beginning with

If you only want to use external records which have a particular identifying
character string at the start, specify the string here.

Description (extension)

This is the name for the import file type, together with its default extension
in brackets, which will be used when saving the import template. Change
the name if wished. It can also be altered in the final stage of the
definition.
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Preview list

The preview list shows the initial records unchanged from their external
format. Tabs are indicated by vertical bars.

Next button
Click this button to move to the next page of the export wizard.

14.4.2 Import wizard: Character conversion

166

ID Character Conversion Editor

X
Impork - ] 4 |
Estermal |nternal T
Character  Character E A Cancel |
I_ I_ Clear &l |

[ take Uppercaze: Pointl -» POIMT
[ take Lowercase: POIMTT > Pointl

This box defines character pairs which define conversion from an external
format to an internal format. This is applied only to IDs. The example
shows that the external characters "p" and "t" in any ID will be converted
to the internal characters "T" and "A" respectively.

Enter an External character in the box provided.
Enter the corresponding Internal character in the box provided.

Click 22 to add the pair to the Import -> list.
To remove a pair from this list, highlight the pair and click .

Make uppercase
Converts external lowercase letters to internal uppercase as shown.

Make lowercase
Converts external uppercase letters to internal lowercase as shown,
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14.4.3 Import wizard: Page 2 for delimited data
Inport Wicard Page2 |

Thiz screen lets pou set the delimeters

— Delimeters

[ Iab [ Semicolon [T Treat consecutive delimeters as ane

[ Space v Q:umm& [ Other: I 'I Text Qualifier: I

— Data Preview
pioirt] 268,80 364510 296.57 0oz 021
pioitk2 288012 3420.48 30857 0.0g n1n
point3 1584.05 3526.08 123924 005 011
poitikd 105002 252710 Fava 02 0.a0
4| | i

< Back I et » I Cancel Help

This dialogue box is presented if you have specified delimited external
data on page 1 of the wizard.

Delimiters

Choose one of the characters or select Other and type the single character
of your choice in the box to the right.

Treat consecutive delimiters as one

A sequence of consecutive delimiters implies a series of fields between the
delimiters, each containing blank data. This may not be the interpretation
you want. Instead a delimiter sequence may simply mean the same as a
single delimiter and should be interpreted as such.

This is mainly useful on importing data where, for example, fields are
separated by multiple blanks but they do not quite line up in vertical
columns.

Text qualifier

Text strings exist in the database, for example 16 character alpha-numeric
identifiers and comments. These may contain characters which are the
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same as the chosen delimiter and will therefore be treated as multiple fields
when the data is imported.

To avoid this, the start and finish of text strings can be identified in the
external file by a different character. Specify the character here.

Preview list

This shows the external records split up into fields according to the
definition of the delimiter characters.

Back button

Click this button to return to page 1 of the wizard and change any
definitions.

Next button
Click this button to move to page 3 of the wizard.

14.4.4 Import wizard: Page 2 for fixed width data

168

Import page 2 |

Thiz screen lets pou set the figld widths[Colurn break.s]

Linez with arrows zignify a column break
To CREATE a break line, click at the desired paosition
ToDELETE a break line, double click on the line.
ToMOWE a break line, CREATE & new one and DELETE the old one.
— D ata Preview
10 20 a0 a0 a0
I|||||||||I|||||||||I|||||||||‘L|||||||||I|||‘|||||I|||||||
DIVIDEZD 2034 121 2646 . 300 385,31
F1l 939437 2689.671 385.91
FZ 2088 856 2644 132 385 2%
F3 2086 . 059 26d41.871 —-1516.87
1] | |

< Back I et = I Cancel | Help |

This dialogue box is presented if you have specified fixed width external
data on page 1 of the wizard.
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The objective here is to ensure that the external data is divided into the
columns corresponding to the individual fields. In the data preview vertical
lines break the data up into columns. Follow the instructions on the box to
define columns by adding or removing lines.

Back button

Click this button to return to page 1 of the wizard and change any
definitions.

Next button
Click this button to move to page 3 of the wizard.

14.4.5 Import wizard: Page 3
inport Wicard Poge3 |

Thiz page letz you zelect the recard type and field names far the imparted data

Becord Type: IF'Dint j Festare fanmHeader |

Define name of selected I j

Skip selected fisld |

Selected field az Condition | IIF [Colurnt[4] = -33) THEW FIELD([1044) = FI<ED

[rata Preview:

Point ID | X | ¥ |z | [Cond Ski
pointl 537.600 7290.200 593140 -99
point? 760 240  6840.960  617.140 0.200
point3 3168.100  7052.160  —2478. 480 -99

1] | i

< Back I Finizh I Cancel | Help |

On entry to this stage of the wizard the external data records will be
divided into fields (columns). If the data contained a header record, and
this was specified on page 1, then these fields will already be provisionally
labelled with the external headers. Otherwise the fields are provisionally
labelled [Skip] to indicate that they will, by default, be ignored.
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170

The principal objective here is to assign correct headings to the fields you
want to import. Click on a field (column) heading in the Data Preview box
in order to make a change. Then use the following features.

Record type

This provides a drop-down list of all record types which can be imported
into the Axyz database.

The type chosen here will be the type associated with the import definition
and will determine in which general area of the database the imported data
will be stored.

The selection here will also determine which field names are available for
assignment to the fields of the external data.

Choose a type corresponding to the data to be imported.

Define name of selected

Click on a field name in the drop-down list in order to apply this name to
the selected column.

The list contains all the Axyz database headings corresponding to the
chosen internal record type.

Skip selected field

Click on a column and select this option to skip the associated data. The
column header is then labelled [Skip].

Select field as condition

Click on this option to specify a conditional modification of the data in the
selected field. The box to the right of the option indicates the currently
applied condition. The column header is then labelled [Cond].

Use the following dialogue box to apply a condition:
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T |
— Condition

IF [ Colurnm = I"-E'E' 1 THEM

FIELD |'W'eight 5 =]

IFIKED

ELSE
FIELD [wieight < =]

IWEIGHTE

Cancel |

IF
Type the numeric or alpha-numeric value in the column which triggers the
conditional response.

THEN
Select any field from the drop-down list and type a value to be written to
this field if the conditional response is triggered.

ELSE

If the conditional response is not triggered you may optionally select any
field from the drop-down list and specify a value which it should receive in
this case.

Restore from header button

If the data contained a header record, and this was specified on page 1,
then this button is active. This header record specifies the initial column
headings. If you change these and want to return to the initial condition,
click this button.

Back button
Click this button to return to page 2 of the wizard and change any

definitions.

Finish button
Click this button to complete the definition.
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14.4.6 Import wizard: Finish

Save Descnption

T he file format description will be saved under
thiz name. Confirm or key in anather one.

=]
_ Concel |

Cancel

ki ancat conditional [7.dat] j

Save your defined import format with a specific name here.
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