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1. Introduction

1.1 What is PAM?
PAM is a Process Automation Module integral to Axyz 1.4.2.

1.2 What is the purpose of PAM?

PAM is a Process Automation Module for programming sequences of
commands and functions generally available in the Axyz software. This
allows a customized sequence of operations to be executed as often as it
is required. The main emphasis is on the Automation of Inspection and
Analysis processes using any of the 3D optical instrument systems
currently supported by Axyz and its associated systems control and
administration, data management, data processing and analysis, and
reporting.

Because PAM is such a powerful tool with much functionality and
potential for refined programming, it can also be quite complex to use.
However, processes for standard Axyz operations are a series of logical
steps and are very simple to create.

PAM does not require Visual Basic programming of scripts but uses
built in automation functionality. The CAD graphical view of data is
currently not supported in this module.

1.3 Who is PAM for?

PAM is essentially for experienced Axyz users and it is assumed that
they have a detailed knowledge of the sequences of steps and processes
necessary to achieve a specified measurement and analysis task. A PAM
programmer also needs to be able to anticipate the consequences of
template loading and process actions and how results will be used or
displayed.

Once the PAM process has been created and tested, any operator trained
to use Axyz can use it. Depending on the level of programmed
enhancement and the instrument system, the PAM process can provide
Inspection and Analysis processes for operator interaction ranging from
some user intervention by action prompts responses, data input, and
options selection to no further action and complete automation.

Axyz Process Automation Module 1
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1.4 What are Processes, Templates and Subroutines?

Operation sequences are created by using a Process, a Template, or a
Subroutine file. These three sequences look very similar but have
fundamental differences in their function and use. All three kinds use a
grid that allows the user to specify a set of actions in a specified
sequence of lines intended for later execution.

PAM is designed to execute Processes, which are sequences of user-
defined actions. Actions may be manually entered into a Process or they
may be loaded from Templates.

A Template contains user-defined actions just like a Process.
Normally a Template defines a specific set of tasks that might be
repeated over and over again within a single process using different
imported elements each time.

A Subroutine is similar to a template in that it contains user-defined
actions to complete a task that might have to be repeated many times in a
process with different input information each time. A Subroutine defers
input of element and result name information by allowing the user to
declare ‘parameters’ that will be passed to it by branching to the
Subroutine.

Only one of each sequence type can be open (or active) at the same time.
An action is defined in a Template, Process or Subroutine line through
a ‘Define Action’ dialog that displays a tree of actions from which to
choose.

The Define Action dialogs for Templates, Processes and Subroutines
are mostly identical with some exceptions. The actions ‘Ask for Name’,
‘Create Name’, and ‘Import’ are available in Templates only.
‘Subroutine Parameter’ applies only to Subroutines. Also, the *Auto
Process’ and ‘End Process’ actions are not available in Subroutines.
Action lines may be cut, copied and pasted, but only within the same
type of sequence.

2 Axyz Process Automation Module
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1.4.1 Properties and Differences

Process

e Only Process lines can be executed in PAM!

e A Process is a combined series of actions that have to be executed in
sequence to automate the settings, displays, measurement and
analysis functions commonly carried out one-by-one in Axyz.

e A Process is created by entering actions manually line by line or by
loading from a Template. A Template cannot be loaded until a
Process grid (new or existing) is open.

e During template loading, if the template includes an Import action,
the action lines are repeated in the Process as many times as there are
required elements in the Selected Data list of the Import data from
Axyz DM or Excel dialog window.

e Associated with the Process is the Element List.

Template

e A Template is a set of actions that may be repeatedly loaded
(appended) into a Process file. Several different templates can be
loaded to create a Process. Many commonly used templates can be
created and stored for convenience and for later repeated use.

e Templates cannot be executed in PAM independently.

e The Ask for Name action is unique to Templates. During template
loading, if the open template contains Ask for Name actions of any
kind, the user will be prompted to enter the Name which another
action in the Template can refer to.

e The Create Name action is likewise unique to Templates. It is similar
to Ask for Name except that it automatically creates a user-specified
name for other Template actions to refer to when loading the template
without prompting the user for one.

e The Import actions are also unique to Templates. During template
loading, if the open template contains Import actions of any kind, the
user will be prompted to provide the source (Axyz DM or Excel file)
of those elements and these values will be stored in the Element List.

e Because of a Template’s repetitive and future process execution
characteristics, the point name of any measurement result can be
generated during process execution by building the resulting point
name from an existing name by either incrementing its numeric
portion or by subtracting/adding alphanumeric prefixes.

e Templates are ‘static’. Changing a Template will not update the
process when this template was already loaded.

Axyz Process Automation Module 3
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Subroutine

e A Subroutine is used to make the process code more compact and
easier to modify. One single Subroutine can be used by several
Process files; more than one Subroutine can be used in a Process file.

e A Subroutine is a set of PAM commands that are called as a group
(action ‘Go To Subroutine’).

e Element names may be passed into the subroutine as parameters.

e The “Subroutine Parameter’ action is unique to Subroutines. By
calling a Subroutine from a Process or Template file, the user has to
declare parameters that will be passed to it.

e Subroutines are ‘dynamic’. They are loaded during the execution of
the process when an action to call the subroutine is encountered.
Subroutine lines are only loaded temporarily into the process and will
be removed again when executed.

e The Auto Process and End Process actions are not available in
Subroutines.

1.5 What is an Element List?

The ‘Element List’ is a grid that displays the elements imported or
defined by the user. Elements consist of ID’s and values for points,
shapes, coordinate systems or reference points. They are available for
selection by various other actions.

Elements get into this list by any of the following means:

e Imported from Axyz DM or Excel during template loading,

e Imported using the Tools/Import Elements menu function,

e Imported during process execution with an Import Elements action,
e Created and stored by a previously executed process action,

e Manually created and stored using the Edit Element dialog.

The Element List window is attached to the process and is saved with it.
This means that when the process is carried from one job/location to
another, the intended nominal data remains intact with it and
independent of Axyz DM or Excel spreadsheet databases.

Line [ElementlD | Type Element | % [ Y [ z | Std/FotX | Std/FotY [ Std/hotZ | Size |_Flag
1 DEFAULT/BASE | Coordinate System 0.000 0.000 0.000 Ang 0.0000 Ang 0.0000 Ang 0.0000 0.000 False
2 DEFAULT fcirclel | Circle 1.3687 -124.274 -99.151 Ang 216.9116 Ang 27,5028 Ang 359.7562 0.009 False
3 DEFAULT Ainel Lire 1.386 12431 -93.190 Ang 319.7328 Ang 82712 Ang 0.0000 False
4 DEFAULTA Faint 1.394 -124.278 -95.143 False
5 DEFALLT/2 Paint 1.354 124277 95143 False
6 DEFAULT/3 Paint 1.394 124277 -95.143 False
7 DEFALLT/4 Paint 1.394 -124.276 -99.147 False
8 DEFAULT/S Faint 1.394 -124.276 -95.148 False
5 DEFAULT/ Foint 1,394 124,275 33148 False

10 DEFAULT/7 Paint 1.354 124278 95148 False
11 DEFAULT/2 Paint 1.394 -124.278 -99.143 False

For more information about the ‘Element List, refer to Chapter
Tutorial - Element List.
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1.6 What are differences between equivalent functions in PAM and
Axyz?

Process actions are similar to those found in Axyz itself except that the
dialog windows in PAM reflect the future execution characteristic of the
Process. Where Axyz dialogs have Solve or Save buttons, the Process
dialogs have OK and Set buttons.

The Axyz Help Files provide detailed explanations of the dialog boxes
for functions common with PAM and those of PAM are therefore not
duplicated in the same detail except where necessary.

To facilitate the automation of inspection and analysis processes PAM
has the extra features of Displays, Branching, Importing and Positioning
to specified points automatically for motorized instrument systems. This
helps to automate the Build and Inspect functions and to carry out
immediate on-site Analysis and Reporting.

1.7 What does it mean to store Pictures, Templates, and Subroutines in
a Process and why do it?

As described above, Templates and Subroutines can be created for
repeated use in Processes. Normally, a Template resides on the computer
as a separate file with a *.tpl extension. Likewise, a Subroutine is a
separate file with a *.sub extension. Furthermore, several actions in
PAM allow the display of Pictures, which normally exist on the
computer as separate graphics files with such extensions as *.bmp, *.ico,
*.wmf, *.emf, *.jpg, or *.gif.

It is quite possible then for the computer to become laden with numerous
accessory files that are associated with a single Process. If a supervisor
wants to create a process and all its accessory files to give to an operator
to run, he might have to supply the operator with a rather large collection
of files besides just the Process (*.pro) file itself. It would be very easy
to make mistakes and omit files doing things this way.

Therefore PAM allows the user to store Pictures, Templates, and
Subroutines within the Process file itself so that everything associated
with it can be totally self-contained. This makes the task of maintaining
and transporting Processes between computers much less cumbersome.
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2. Tutorial

This Tutorial is designed to help the user to understand and create
Processes, Templates and Subroutines. Simple examples using LTM
Measurement and Analysis functions will demonstrate how to create and
modify Processes, Templates and Subroutines as well as how to use
important features unique to PAM.

2.1 Start up of PAM

2.1.1 Requirements
Axyz CDM is running.

2.1.2 Open PAM
Press Icon: 3' in CDM or menu Tools/Process Automation

PAM opens by prompting for a Process name to optionally be opened.
If so, it is opened and displayed. Otherwise, the following screen is
shown and PAM is ready for entries into a new Process.

'r!::;-Leica Anyz PAM =]

File Edit Run Settings Tools Report ‘Window Help

N7 @] ¥ [Ele 3<% 2] v[»] 2]
—. Process - Untitled =lai =l

Line |Action Element(s) |Result |Display |Report
; ;

Kl | B

| C:\wpzD atatJ obshTracker D4 Jul | DEFALULT /BASE | [in] [dea] | | Single dis
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2.2 Creating a Process

For this Tutorial a simple Process will be created that:
1. Measures three points with LTM,
2. Applies analysis functions to fit a line to the points,

3. Calculates the deviation between the line and one of the measured
points.

Create a new process by clicking:gl or menu File/New Process
(Ctrl+N).

To enter an action line, click in any of the columns (except “Line’) in the
next available blank process line. A tree of actions will be displayed
from which to choose. The Action tree provides all the functions and
capabilities found in Axyz CDM plus some extra features such as
Displays and Branching. A click on the +, or double click on the
headings reveals each list of actions.

X
- \?, Branch ﬂ Lloze |
e [l Message Display

e P Create Paint &I
=¥ Import Elements

Hp Export Data

1] MTH

oo B 5T

=k )_HJ LTH
- Measurement Defines

Start Measurement

Mark Location

G Location

-4 GoBirdbath

oo T Firwd Reflectan

g Build

Inspect [LTH)

— Reflector [LTM]

Target Thickness [LTM) oo

e Station [LTM]

Activate Tracker

Change Paint 1D [LTH]

I[]:[ Change Face

oo [EH] Olfient Metwork, j

In the LTM action tree you will find the action ‘Measurement Defines’.
Once the standard Measurement Defines dialog window is completed,
this function makes two entries in the Process: “Measurement Defines:
Point” and “Start Measurement (manual).” In this example the Point ID
is ‘Point100’.

—.. Process - Untitled* M=l

Element(s) Result
A surement Defines: Pont | ------- Default/Point] 00

Paoint coordinates Paint data
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The Start Measurement action must be repeated in lines 3 and 4 to
measure two more points. Their point ID’s will automatically be
incremented, therefore ‘Point101’ and ‘Point102” will be measured. Set
the measurement to start automatically after a delay of 10 seconds.

Start Measurement Ed

€ Maraly
* Automatically Cancel |

Delay: |1 1] ZEC
Help |

The next action is Line Best-Fit using the Points: ‘Point100’, ‘Point101”,
and ‘Point102’. The resulting Line will be “Linel’.

LCoordinate System 1D: IDefauIt.-"Line‘I
Comment  [Line of 3 Points 100-102 Lz |
v Display results ¥ BEeport results
Select Elements... |
— dpproximation Method Settings
& Setup Paints I~ | ApplyOffset Conections Help |
e e Apply Tolerance Checking to
(" Existing Shape o BMS Ermor
I [~ Dutput mean emor
— Point Lizt
Current Selection: Setup Points:
Pyz > Default/Point100 1. | Awyz » Default/Point100
Az > Default/Paoint] 01 2 |Awmyz » Default/Paoint1 01
Auyz > Default/Point] 02 3 | Awwz > Default/Point102
4
53
E:
- | I~ Append ta Selection
Delete |
Store Origin &s Point: Store Agis as Vector:
IDefauIt.-"Line‘I -origin IDefauIt.-"Line‘I -vector

To select the elements you want to use for the Best-Fit Action, click on
‘Select Elements’.
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The final action for this process is Deviations, which can be found under
the Analysis action tree.

Analysis--Deviations | x|
Fiesul

0K

[+ Display results ¥ Beport results
Cancel

it

[~ Apply Tolerance Checking

Select Elements...

Faint: [z > Diefaul/Pairt 00
Help |
Paint or shape: IW
Tep
r— Distance
" Mane " Paint - Shape Surface
= Paint - Paint ™ Shape Axis - Paint
[ " Shape Surface - Point
- dngh
f* HMane

" Shape Axis - Shape Asis [no comection)
" Shape Axis - Shape Axis [15t axis comected for smallest angle]

" Shape Axis - Shape Axis [2nd axis corected for smallest angle)

To select the elements you want to compare, click on ‘Select Elements’.

Select Elements

— Elements Description

1. Point |

2. Paint or shape

Awvailable Element — Selected Elements
Anyz name | Tupe I Line # Source | Awyz name |
4 Default/Paint1 00 Faint 1 Aryz Default/Paint...

" Default/Linel Line 5 Amyz Default/Line1
f%DEFAULT /BASE Mominal

| | o

Az Mame; Add Delete ] |
| 4=

Caricel |
Reference [D: |
Help |

The resulting Process should now be saved (here as Examplel.pro).

0+ 2
ault/Paint100 + 1
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2.3 Running a process

Start the process by clicking the Icon: LI or menu Run/Run All (F5).
It is also possible to run only certain parts of a process using the
commands ‘Run Selected’, ‘Run Unmarked’ or ‘Run from Selected
Line’ in the “‘Run’ menu!

After starting a process, the following dialog appears. You can choose to
clear all Process Log Data and all Report Data created with a previous
process run. Detailed information about these two items will follow later
on. Leave the default settings for now and click Continue.

Clear Data Options

Please select what data you would like to clear before
unning this process,

[~ Clear Beport Data

Cantinue I Cancel |

If the Axyz module for your instrument is not yet running, a message
such as the following appears while PAM automatically starts it.
Change to the module and finish its startup procedure. Then go back to
PAM and continue by clicking OK.

Leica Axyz PAM E

Be sure Axyz LTH is fully loaded, then click on OK to continue.

When a process line finishes executing, it is marked (yellow highlighted)
as ‘executed’. Skipped lines remain unmarked (not yellow highlighted).

—.. Process - C:\ AxyzData'Pam' Examplel.pro
Line |Ac’ri0n |Element(s] |Resu|’r |Disp|ay |Rep0r1
1 Measurement Defines: Point — ------- Default/Point100 Paint coordinates Paint data
2 Start Measurement [manual]) -------
3 Start Measurement [delap 10sec)  -------
4 Start Measurement [delap 10sec)  -------
5 Shape Best Fit - Line Axwz > Default/Point100 + 2 Default/Linel Shape origin, AMS Shape params. RMS., origin
B Analyzsiz Deviations Awpz > Default/Point100 + 1 Dreviations Deviations

Notice that during execution various measurement prompts associated
with each action are displayed. Various display feature enhancements
will be demonstrated during the Process modification/editing examples
later in this tutorial.
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When the process is complete, have a look at the Data Log under Tools.
This window provides a general summary of the process lines executed
along with their execution status as well as various information about the
action. A line highlighted green indicates an action that completed
successfully, while a red-highlighted line means an error of some type
occurred during the execution of that action.

¥ Data Log

Mame
Default/Point100

D efault/Paint100

D efault/Point]00

D efault/Point101

Default/Linel

D efault/Point100-D efault/Ling1
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2.4 Create a Template

A Template is a set of actions that may be repeatedly loaded (appended)
into a Process. Several different templates can be called to create a
Process. Many commonly used templates can be created and stored for
convenience and for later repeat use.

In this Tutorial a Template will be created to demonstrate some
important features useful in creating Processes. This Template will be
used to import nominal (reference) points, and to setup a Process that
measures the same points with LTM and then do a transformation into
the nominal coordinates. A New Template screen is opened from the
New Template Toolbar button or from the File menu.

For defining actions the screen looks and functions exactly the same as
that for a New Process. However, to avoid repetition, these will only be
explained in detail where there are significant differences.

Create a new Template by clicking: or menu File/New Template
(CTRL+T).

To import Reference Points the ‘Import Reference Point” action is used.
At this moment you don’t have to define which points to import. You
only define how many points you want to import when loading the
template into a process later.

Impont--Reference Point

‘wigighting

ak I
& Standard Deviationy
Cancel |

i Fixed / Mot Fixed

Help |

Insert the Import Reference Point action four times.

After the Import Action insert an Ask for Name action. (This is another
action that is unique to Templates.)

Ask for Hame [ %]
Dialog Title:
IEnnrdSys

. Cancel |
Question for Mame Prompt:
|Enter Coordsys Mame
Help
LCharacters to append ta right of name:
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Enter the Dialog Title and the question for the Ask for Name action.
Later, while loading this template into a process, you will refer to this
action.

Insert a Flexible Display action into the template (Display/Flexible
Display/Set Display).

Flexible Display
Display Options: | Custam Text = Eont: ILarge =
Cancel
Custom Text: IBest Fit Transformation
[ Display Sublil L=l
Display Options: | Custom Text 'I Fant: IMEdILIm =
Custom Teat  [Measure the 4 Reference Puirts

v Display Body

Digplay Optiong: | Fesults - Font: ISmaII =
Custam Teat: [at mimimum 3 Reference Paints have to be measured ;I
=

& Show Apex Angle " Show Status

W Pause Process

Then insert a Measurement Defines action.

Measurement Defines []
Select Mame. ILime1 -+
Type ISlatlnnary j

I Display Results [ Beport Results

Filter I Hag\on"l Other \nfnrmat\oml

~Filter Specifications
& Time Separation
- DIU m [sec] 0.007 [zec]

) ndfyidwal Distance

 Callection Interval

—Measurement Count

mm .
[ Continuous

IEI'I
Im— mm Mumber W
IU.‘I

mm | biscellaneous

[V 3

= Fiedius ID_m LG
Tt st [5 i I= | Append|ts Set

Clear | [~ Apply Tolerance Checking

OF. I Cancel | Help |

The resulting element ID must be entered differently when adding a
Measurement Defines action to a template than when adding one to a
process. Here you must click the “Select Name’ Button. There are three
ways to enter the element ID in the Select Name dialog. In this example
we refer to a previous template line. For the first Measurement Defines
action, we refer to template Line 1, where we have an Import Reference
Point action. Therefore, the first point we measure will have the same
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name as the first point we import.

Select Name

—Mame

 fRvz name 0K

| Cancel

% Previous name
Help

i

ILine 1 Mominal name j

 Last used process name

—Additional Setting:

Bemave from exizting name:

Add to existing nane:

[~ Add/Remave fram Prefig

Do this also for the other three points.

After the actions to measure the four points, change the Subtitle of the
Flexible Display (Display/Flexible Display/Change Subtitle).

Change Flexible Display Subtitle

I Display Subtille
Display Options: | Custom Text 'I
Cancel |

Custorn Text |Ea\cu|ates Transformation..
Help |

Insert a Transformation using the four imported points.

Best-Fit Transformation

[=]
 Coordinate System D Set
Select Mame. .. IL""E 5-+
Cancel |
[v Dizplay Results W Include Scale Select Elements.. |
Mominal » Line 1

Help |
Mominal » Line 2

Mominal » Line 3
Mominal » Line 4 ™ Dutput Mean Error

Comment: |

— Selected Reference Points

ul Apply Tolerance Check.
to RiMS Error

~Alpha Offset

Remave Prefix from Reference: I
Add Prefi to Reference: I
Add ta Point Mumber: IU ¥ Ignore Missing Malches
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To select the points to use for the transformation, click the *Select
Elements’ button.

Select Elements [ ]
—&wailable Elemenl  Selected Elements

Aryz hame | Type | Lirn Source | Auyz name: |

%Nut enteredyet - 1 Nominal | Line 1

%Nut enteredyet - 2 Nominal | Line 2

%Nut enteredyet 3 Nominal | Line 3

%Nut enteredyet 4 Nominal | Line 4

%Nut enteredyet 5

S fomblinel-« e 7

% fromline2- + e 9

S fomline 3« e 11

S romlingd- « e 13

1] I Bl

Entered Name: Add Delete Ok
| = *

Cancel
Reference 1D I

Help

Pl

Finally insert a Show Data Log action. This will automatically open the
Data Log window.

=+ Template - C:%AxyzD ata\Pam\E xample2.tpl |_ O] ]
Line |Ac’rion | Element(s) | Result | Display ‘ Report
1 Reference point [Std Dew] | ------- MNaminal name

2 Reference point [Std Dey] | ------- MNominal name

3 Reference point [Std Dey] | ------- Mominal name

4 Reference point [Std Dew] | ------- MNominal name

5 Ask for Name | -eeees Naminal name

E SetDigplay — ------- MNone required

7 Measurement Defines: Point | ------- Line1- + Paint coordinates | Point data
g Start M easurement [manual] | ------- MNone required

9 Measurement Defines: Point | ------- Line 2- + Point coordinates | Point data
10 Start Measurement [manuall | ------- MNone required

11 Measurement Defines: Point | ------- Line 3 - + Paint coordinates | Point data
12 Start M easurement [manual] | ------- MNone required

13 Measurement Defines: Point | ------- Line 4 - + Paint coordinates | Point data
14 Start Measurement [manual] | ------- MNone required

15 Change Subtite | -o---n Mane required

18 Transformation Line1+3 Line5- +

17 ShowDatalog ---e--- None required

18 |- e

The completed Template is saved as Example2.tpl and can only be
executed when loaded into a Process.
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2.5 Load From Template

A Template cannot be loaded until a Process grid (new or existing) is
open.

Start the Load from template by clicking the Icon:
or menu Tools/Load from Template (F3).

Template loading pauses to input the import element names. In this case
the Reference radio button is marked and the Reference ID (Ref1)
entered. All available reference points are listed in the left-hand window
and can be selected and added in the order they are to be imported.
Those in the right-hand window are the Selected Data imported to the
Element List.

i éwvailable Data SelectedData | — —
 Point Feference » Refl/DEFALLT /2 Feference > Ref1/DEFAJLTA B
= Reference > Refl [DEFALILT/4 Reference > Fef /[DEFAULT/3
 Shape/Cs Reference » Refl/DEFAULT/E Reference > Ref1/DEFAULT/S Cancel
= Reference » Ref/DEFAULT /7 Reference > Ref1/DEFAULT /S
& Beference |Reference » Refl/DEFALLT/S
= Reterence > Refl/DEFAULTA0 Help
Reference I0: |Reference » Ref/DEFAULT /11
lr Reference » Refl/DEFAULT 12
Reterence » Refl/DEFAULT A3

Fieference » Ref1/DEFAULT 14
Fieference » Ref/DEFAULT S
Reference » Ref /DEFAULTME
Reference » Ref/DEFAULTM7
Reference » Ref/DEFAULT 1S
Reference » Refl/DEFAULT1S

Al [Delete
A A

After the Import Reference Points PAM prompts to insert the name for
the resulting Name of the Coordinate System created by the
transformation.

CoordSys [ x]
Enter Coordsys Name:
| Cancel |
Help |
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The template-loaded Process is saved as Example2.pro and after running
the process the following executed Process and Data Log are presented.

—J, Process - C:\AxyzData\Pam\E xample2._pro* [_[O] %]
Line |Acti0n | Element(s) | Result | Display | Report
1 SetDigplay — -------

2 Measurement D efines: Point  ------- DEFAULTA  Point coordinates  Point data
3 Stait b easurement [manual]  -------
4 Measurement Defines: Point - ------- DEFAULT/3  Paint coordinates  Point data
5 Start Measurement [manual]l  -------

5 Measurement D efines: Point  ------- DEFAULT/S  Point coordinates  Point data
7 Stait b easurement [manual]  -------

8 Measurement Defines: Point - ------ DEFAULT/S  Paint coordinates  Point data
9 Start Measurement [manual]l  -------

10 Change Subtite ~ -------

1 Transformation Mominal > DEFAULTA + 3 Default/Tool
12 Show Datalog ~ ----e--

I DUSUURRI .

DEFAULTA
DEFAULTA
DEFALILT/S
DEFALILT/Z
DEFALILT/S

DEFSULT/S
DEFSULT/S
DEFSULT/S
Detault/T ool
Detault/T ool

Note
A green line in the Data Log means that the action line was executed
successfully. A red line means that an error has occurred.
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2.6 Create a Subroutine

Unique to the subroutine definition, the most important thing to plan is
the parameters that must be passed.

Subroutine actions allow parameters to be referred to in place of any
element or the result name only. Plan in advance the order in which they
will be passed and be prepared to enter Subroutine Parameter actions to
be referred to by other subroutine actions in the proper order.

In this Tutorial, a Template will be created which calls a Subroutine that
measures as many points as desired then calculates a best fit plane with
these points.

Create a new subroutine by clicking:
or menu File/New Subroutine (Ctrl+U).

Insert a ‘Subroutine Parameter” action. This parameter will be used for
the ID’s of the points measured later in this subroutine.

Insert another Subroutine Parameter action. This parameter will be used
for the ID of the best-fit plane calculated later in this subroutine.

The Subroutine Parameter action requires no operator input in order to
be inserted into a subroutine. It is merely a placeholder in the subroutine
that can be referred back to by subsequent subroutine actions. The order
in which they appear in the subroutine will be matched exactly to the
order of the parameters as they are passed by the calling process line
during process execution.

18 Axyz Process Automation Module



Axyz Ver.1.4.2 PAM SOFTWARE REFERENCE

Insert a Measurement Defines action.

Measurement Defines
- Select Name [ %]
Select Mame. | JLine 1%+ 1
~Mame
Type: |Stat\unary j Az name
v Displ It v Report It
¥ Display results [ Beport results I Cancel
Fiter | Regiorr | Other Information| ,
Ol
i~ Eilter S pecilications i Collection Interval &I

(% Time Separation ILine r-S—— j
- 0.01 [sec] IU.UU1 [sec]

= Last used process name
€ Indvidual Distance

[~ Measurement Count

01 o [~ Continuous
0.1 i Bumber. 100
01 mm | - Miscellanegus
I= | Fiz Radius: [0.01 utd Remaove from existing name:

£ Total Dist. [0.0254 i | ppend to Set Ix
[~ Apply Tolerance Checking

Clear Add to existing name:
Ji

I~ Add/Remove from Prefix

—Additional 5etting:

[ Increment name

[ '3

oK I Cancel | Help |

By clicking the ‘Select Name’ button, the name of the Line 1 parameter
will be chosen, but a “*” string will be removed and ‘1’ added to the
existing PointID.

The character “*” which will be appended on the right side of the
PointlD during the Ask for Name action in the template described later
works as a wildcard (PointID_*).

The checkbox Add/Remove from Prefix allows you to choose whether to
remove or add the characters from the left or right hand side.

Insert two Start Measurement manual actions.

To ensure that as many points as
Location for branching desired can be measured, a
= Corcel_| ‘Branch Location’ action together

with a “Conditional Go To’ action
Help | must be inserted into the
subroutine.

Branch--Conditional Go To

Since at least three setup points

Lozation to branch to: “

) are needed to calculate the plane,

e _ Gl | 4o not forget to insert the third
Hep | Start Measurement manual action

in between.

Question to prompt operator;

Do you want to measure more points?
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The following diagram shows the function of the Conditional Go To and
Branch Location actions used in the subroutine.

Start Measurement 1

[
Start Measurement 2

Start Measurement X

‘ShGO Tg t Do you want to
Nape Best 14— NO measure another YES
Fit — Plane’ oint?
Action point:
*-f"g, Conditional Go T oKl

As the last step, insert a ‘Plane Best-Fit’ action.

PLAME Best-Fit
—Shape ID

; oK
sasttgne, | e o |
Comment: | Cancel |
¥ Display results ¥ Beport results
Select Elements... |
— &pproximation Method Settings
& Setup Paints I~ &pply Offset Comections Help |
fes Apply Tolerance Checking to
= Ewisting Shape u RMS Error
I I~ Output mean erar
— Paint List
Current Selection: Setup Points:
Pararneter > Line 1 1: |Parameter > Line 1
2
&
4
5
E:
o | [~ Append to Selection
Dielete |
Store Origin as Point; Store Agis as Yector
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Select Name E2

JLine 2- +

" Previous name

" Last used process name

ILine 3from Line 1 - %+

1 I

= Additiona Settings

[~ [ncrement narme

Bemowve from exigting name;

Add to exigting nane;

[~ Zdd?Bemoyve from Prefiz

K

Cancel

dll;

Help

r— Elements Description
Shape setup points d
I
—fwailable Element:  Selected Elements ————————————
ARyz Name | Type | Line # Source I Az name
% Parameter - 1
Parameter e 2
O fomline1-=+1 - 3
4 | | | i
Entered Name: Dielete oK |
|Line 1 = -
Cancel |
Help |

As Shape ID, select the Line 2
value, which represents
Subroutine Parameter #2.

The Shape setup Points will be
defined through Subroutine
Parameter #1.

Since during the Ask for Name
Dialog in the template *_*” will
be appended to the point name,
this routine is able to find any of
the measured points (refer also
to next chapter).

The resulting Subroutine should now be saved (here as Example3.sub).

m Subroutine - C:' AxyzData',Pam'Example3.sub

Line

iy

 Subroutine Parameter

Subroutine Parameter

loop:

Conditional Go To loop
Shape Best Fit - Plane

AR =RE=-REN AN AR L, RS N

=1

Meazurement Defines: Paint
Start Meazurement [manual)
Start Meazurement [manual)

Start Meazurement [manual]

Element(s)

Mone required
Maone required
Line1-#+1
Maone required
Mone required
Mone required
Mone required
Mone required
Line 2 - +

Paint coordinates Point data

Shape origin, RS Shape pararz, RMS, origin

Axyz Process Automation Module
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2.7 Go To Subroutine (Branching)
In this part a template file will be created which calls the programmed
subroutine (example3.sub).

Open a new template file and enter the following lines:

==« Template - C:Y AxyzData'\Pam'Example3.tpl

Element{s} Display
f Ak for Name Mominal name
2 Agk forMame 1 aeaaons Mominal narme
3 Job Information | eeee Mone required
4 Go To Subroutine . \Example3. sub Line1 +1 Mone required
5 |

Choose the Ask for Name action for defining the PointID.

This action asks for a name to be
i defined. The *_*’ characters will be
Cancel appended to the right of the name to

Question for Name Frompt:

ensure that all measured points (an
Characters to append to right of name: unknown quantlty) WIII be InCIUded
[~ in the Plane calculation.

IEnter Mame far Paint
Help

el

Choose the Ask for Name action for defining the PlanelD.

Ask for Name
PlanelD
. Cancel |
Question for Mame Prompt:
IEnter a name for Plane
Help |
Characters to append ta right of name:

Choose the Job Information action.

Job Information This action allows you to specify the
Job D examplePAM Job Title and Job Description of the
Job Tie: Carel_| active Axyz jobfile. Check 'Show

I dialog at run time' to defer entering the
Job Desaription: i | | title and description until the action is
encountered at process execution time.
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Choose the Branch/Go To Subroutine action.

Branch--Go To Subroutine x|
Subroutine name:
= In process * From fle
C:\AxyzDatahPamhE xampled. sub sl |
Impart subrouting... Browse... |
e = Select Elements... |
Selected parameter
Help |
Param. #1: Mominal > Line
Param. #2: Mominal > Line2
Select Elements
r— Elements Description
Subroutine parameters ;I
L]
i Awailable Element: i Selected Elements
Axyz name | Type | Line # Source | Az name
% Mot pet entered 1 Maminal Line 1
% Mot wet entered 2 M ominal Line 2
4] | » 4] | i
Entered Hame: Add Delete oK. |
| = 4=
Cancel |
Help |

Click on the ‘From File’
button then browse for the
subroutine you want to call.

Note that the subroutine
file must not be open to be
able to call it.

By pressing the “Select
Elements’ button, it is possible
to specify the parameters that
should be passed over to the
subroutine. The parameters
appear in the subroutine in the
exact same order as entered
here in the *Select Elements’
dialog.

After loading this template into a process, the process is ready to run.

Save the template as example3.tpl.
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2.8 How to modify (edit) a process

2.8.1 Editing techniques

Other than repeatedly loading (appending) a template or templates into a
process, the other ways of creating/building processes are mainly based
on editing techniques such as Cut, Copy, Paste, Delete and Insert of
lines. A combination of both methods allows the process to be
completed by shifting lines or sequences of lines around and adding
displays and other features to customize the task.

This part of the tutorial will use the editing techniques to add
enhancements and to demonstrate important features.

2.8.2 Importing multiple reference data

During template loading, if the template includes an Import action, the
action lines are repeated in the process as many times as there are the
required elements in the Selected Data list of the “Import data from
Axyz DM” dialog window.

The following example shows an autoinspect for a single point.

<=« Template - C:\AxyzData\PamVAutoinspect. tpl M=
Line |Ac’rion | Elemen’r(s)| Result | Display |Rep0r1
1 SetDisplay | ------- MNane required
2 Reference point (Std Dev) | ------- Mominal name
3 Find Feflector Line 2 None re quired
4 Measurement Defines: Point | ------- Line 2 - + Paint coordinates | Point data
] Start beazurement (automatic) | ------- Mone required
B Analysis Deviations Line 2 +1 None re quired | Deviations Dieviations
T
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If you now select, for example, three points in the Import dialog, the

whole template will be loaded for every single point.

— fwailable D ata

" Paint

— Selected Data

Reference > Refl/DEFALLT /4
Reference » Refl /DEFAULT /5

Reference » Ref1/DEFAULT A
Reference » Refl /DEFALILT /2
Reference » Refl /DEFAULT /3

Reference > Refl/DEFALLT /B

" ShepsiCS | P ence > Refl/DEFALLT /7

i Reference |Reference > Refl/DEFAULT A8

- Feference > Refl /DEFALLT /9
Reference ID: | Reference > Refl/DEFALLT A0
Ir Feference > Refl /DEFAULT A1
Reference » Refl/DEFAULT 12
Feference > Refl/DEFAULT A3
Reference » Refl/DEFAULT /14
Feference » Refl/DEFAULT A5
Reference » Refl/DEFAULT A1E
Feference » Refl/DEFAULT A7
Reference > Refl/DEFAULTA18 LI

S [DElete
Ll Ll

Line |Action | Element(s) ‘ Result ‘ Display ‘ Report

SetDisplay | eeeeees
Find Reflector
Meazurement Defines: Paint | -------
Start Measurement [automatic] | ---- - - -

2

3 DEFAULTA | Point coordinates | Point data
1

5 Analysiz Deviations

5

7

a

Maminal > DEFAULTA +1 Deviations Deviations
SetDisplay | ---e---
Find R eflectar Marminal > DEFAULT A2
Measurement Defines: Point | ------- DEFAULT/2 | Point coordinates | Point data
9 Start Measurement [automatic] | ----- - -
10 Analyziz Deviations Mominal > DEFAULT /2 +1 Dreviations D eviations

Il SetDigplay | -------
12 Find R eflector

13 Measurement Defines: Point | ------- DEFAULTA3 | Point coordinates | Point data
14 Start Measurement [automatic] | ---- - - -

15 Analysiz Deviations Maminal > DEFALLT /3 + 1 Dieviations Dewviations
T B S
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2.9 Element List

The contents of the Element List can be viewed by opening it from Tools
or by pressing Function Key F11. The Element List shown here is the
result of the Import from Axyz DM during template loading to
Example2.pro and before process execution. The Type Elements are
Reference (Nominal) Points.

4 Element List [_ (O] x|
Line [ElementlD | TypeElement | X | ¥ | 7 | Std/RotX | Std/RotY | Std/RotZ | Size | Flag
1 DEFAULT/BASE | Coordinate System 0.000 0.000 0.000 Ang 0.0000 Ang 0.0000 Ang 0.0000 0,000 Falze
2 DEFAULT A Feference Paoint 0.000 0.000 25,400 Stdey 0,007 Stdey 0,007 Stdey 0,007 Falze
3 DEFAULT /3 Feference Paoint 320,000 0.000 25,400 Stdey 0,007 Stdey 0,007 Stdey 0,007 Falze
4 DEFAULT /A Feference Paoint B40.000 0.000 25,400 Stdey 0,007 Stdey 0,007 Stdey 0,007 Falze
5 DEFAULT Feference Paoint B40.000 440,000 25,400 Stdey 0,007 Stdey 0,007 Stdey 0,007 Falze
B Default/Tool Ask for Mame 'f_?_'fﬁ ______________

Further elements can be imported manually in PAM using the Tools/
Import Elements or during process execution using the Import Elements
action. Elements can also be entered/edited manually in the Element
List. When an empty or filled grid line is clicked, the Edit Element
dialog is displayed and values can be input or edited for the element
being defined. Any of the ten Element Types can be defined using the
appropriate radio button.

The Element flag can be manually
i — toggled when creating or editing

x s Element List elements using the

¥ oo m — = || checkbox on the Edit Elements

& [mm dialog. Elements entered into the

— € Pain Element List by any other means

e S—— ca (importing using Tools/Import

& ow || Elements or importing during a

¥ oo mm || C O Load from Template) default this

2 fow e || e flag to False (unchecked).

" Cone

Its state for each element appears as either the word “True” or “False” in
the last column in the Element List dialog’s grid. In the Settings action
tree, the Set Element Flag action allows you to specify an Element List
item whose flag is to be set to either True or False during process
execution. In the Branch action tree, the On Element Flag True action
allows the user to specify a line label to branch to if a specified Element
List item’s flag is True.
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2.10 Displays

PAM has several Modes of Display. The modes are Large Display,
Flexible Display, Message Display, Window Menu, Status Window,
Status Bar, and Branching.

2.10.1 Large Display

A simple process without any provision for display uses Single Mode
Large Display by default. When Examplel.pro is executed, the results of
each measurement, line best-fit and analysis deviation are briefly
displayed. At the end of the process, only the results of the last action
are displayed. In this case, it would be the results of the Analysis/
Deviations action, provided the Display Results box was checked.

The process action Large Display settings can be Single or Multiple, and
the latter can be Cascade, Tiled Horizontally or Tiled Vertically. The
effects can be simply demonstrated by inserting a Multiple Mode Large
Display in the Examplel.pro process.

., Process - C:\AxyzD ata\Pam\E xamplela.pro [_ O] =]

Line ‘Ac’rion |Elemen’r(s) |Resul’r |Disp|ay |Repor‘r

Muliple displap mode | -o---n-

deasuremenl t Defines: Point [[Fb] ------ - Default/Point100 | Point coordinates | Point data
it e

[delay seee
Shape Best Fit - Line Az > Default/Point100 + 2 | Default/Linel Shape arigin Shape params, AMS
Analysis Devistions Az > Default/Point100 + 1 Deviatiors

@~ @ e Ll R

The Cascade mode is the default and process execution displays and
retains all Large Display windows with the following at termination.

= Bm}uhq-lwk gt rekow  Help.

Dl @l |- e ] ] v] 2] %

|_ Process - C:! “!nﬂllu\l‘-\!n-ﬁl pro®

(DfauItIPO|nt1 00 - Default/Line1 )
dx _ 0.004
dy . -0.013
dz -0.051
dt 0.053

N s JebecheoBI30 | DEFALLT o oo [l Hiliyle diplny [cocade] | Sthrdd 0] TEA1L45 Age b, 2000
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To retain a view of all Large Display windows simultaneously instead of
them overlapping, the Multiple Display Tiled Horizontally and
Vertically provide the following:

dx _ 0.004 X_ 108.656
dy -0.013 Y_ -3232.963
dz _ -0.051 Z_ 316.730
dt _ 0.053 RMS _ 0.003
DefaultiLine1 Default’Point100
X_ 345.102 X_ 345.105
e -3162.151 Y_ -3162.164
Z_ 316.797 Z_ 316.746
RMS _ 0.075 -

DefaultiPoint102

X -125.174 ||- Hxamaement Detres Fot Dttt P

- 3 Stat Masaiatrrant nanasl]
Y -3303.058 ||: St Masarnrement sy 10 sec)
H Shat Mtavaerant sy 10 ssc)
z, 316.407 |I;  scerenir ine Py Dot Porn1 )+ DelautiLin
RMS . 0005 1 Aradaran Masiations, Bz s DiakatPoad 10 4+ JJ
C\Aogal b\ achec0BIOMLA | DEFALLT ook ] [deg] Mukicle diplay (caicede] | Stardard i TEAZ50 A 6. 2000

2.10.2 Flexible Display

The Flexible Display is the most useful display mode because it can be
used to display action names, execution status, titles, messages and
prompts, explanations and instructions, comments and custom text,
result names and results all within the one window during execution,
The Results Display replicates Large Display while still showing the
Title and Subtitle and any prompt buttons such as Measure and
Continue.

A good example of its use is the Axis Alignment using three points in
Axis Alignment 3Pt.pro. Below are some samples of the process dialog
boxes and the associated displays that are self-explanatory.

—.. Process - C:\AxyzData\Pam\Axis Alignment 3Pt pro [_ [O] ]

Line [Action ‘ Element(s) ‘ Result | Display | Report
SetDisplay | o--e--

2 SetDisplay | eeeea

3 SetDisplay e

4 Measurement Defines: Point [IFM] - - -+ -+ - - Default/PointC Paint coordinates | Point data

] Start Measurement [manuall - - -

E Meszage Display | oo

¥ Meazurement Defines: Point [IFM] 0 ------- Default/Points, Fuoint coordinates | Point data

a Start Measurement [manual] - - -

k| Message Display | a-e---

10 Measurement Defines: Point [IFM] -+ - - - - Default/Pointd Faint coordinates | Poaint data

11 Start Measurement [manual] | ----- -

12 Axis Alignmnent Az > Default/PointC + 2 | Default/Axizdlignment 3Pt

I
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Flexible Display of line 1 during programming time.

Flexible Display

v Display Title

Display Options: ICustom Text 'I Eont: | arge 'I

Custom Text: |Axis Alignment using 3 paints

0K

Cancel

0l

I
0
o

Customn Text: |Measurement of 3 points for Axiz Alignment

Iv Display Subtitle
|’Displgp Options: ICustom Text 'I Font: | Medium 'I

¥ Display Body

Digplay Options: | Custom Text - Font: | Medium 'I

Custom Text:  [Basic requirements: ;'
System setup, COM and LTM running
LTH iritilized _I
) Show Aper dnale & Shinw Statis:
¥ Fause Frocesd

Flexible Display of line 1 during runtime.

: Flesible Display [_ D1 x]

Axis Alignment using 3 points

Measurement of 3 points for Axis Alignment
Basic requirements:
System setup, CDM and LTM running
LTM initialized

Continue

Axyz Process Automation Module 29



Axyz Ver.1.4.2 PAM SOFTWARE REFERENCE

2.10.3 Message Display

This action allows process execution to be paused and display a
message. This feature transmits messages/instructions to the operator to
carry out measurement operations or allows him to scroll around among
displayed dialogs and review data before continuing with the execution
of a process. An example from the same process is illustrated below.

Message Display during programming time.

Message Display x|
Message: IEhck 0K to continue. ok I
Message Font Size: IMemum - Cancel |
Message Tite: IF'ausa Help |
Ficture: = Mone  Inprocess (% Fromfile

Import picture. | Previes ] Browse.
— Teminal
[v OK Buttan - Text at top
of screen
v Delay 4 sec

Message Display during runtime.

1 Flexible Display

Move Reflector

Set Reflector to PointA

Basic requirements:
System setup, CDM and LTM running
LTM initialized

| OK |
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2.10.4 Status Bar

The Status Window and the Status Bar provide status information
about the process line number being executed under the condition
headings: Updating Views, Executing Solutions, and Reading Data.
The Status Window essentially replicates an enlargement of what is
already one of the conditions displayed on the Status Bar at the bottom
of the screen. The Status Window is only visible during runtime and if
Show Process Status is activated under Tools.

saws
Measure > Standard

Line & of 12

| Ling 6 of 12 | Defaul/buigtignment3Pt | [mm] [deq] |Message  |Single display mode | Display MTMSTMLTM | 12:3235 Mar 17, 2000

2.10.5 Branching

Another display is that associated with Branching which provides for
Conditional Go To and Selection Displays using Messages and Prompt
Buttons.

peapic
Do you want to measure the next point?

Yes No

selection
Which point do you want to measure next?

Point1 Point2
Point3 Point4
Point5 Point6
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3. Menus in PAM
File Edit Run Settings Tools Report Window Help
D@ || % |Es/®) 3 x| 4] v[»] 2|

3.1 Menu File

File Edit Run Settings Tools Report Winc

Mew Process kel
Mew Template Chrl+T
Mew Subrouting Zhrl+U
Cpen Chrl+0
Save Chrl+a

Save As

1 CihAxeyeDatalPamexamples. kol
2 ChAxyeDatalPamexamples. pro
3 ChAxeyeDatalPamiExamplel . pro
4 ) AxeyeDatalPamisubnflags, sub
5 C:hAseyeDatalPamisubnflags. tpl

Exit:

3.1.1 New Process

Shortcut: Ctrl+N Symbol: D|
This selection creates a new process grid that allows the user to specify a
set of actions that define a process.

3.1.2 New Template

Shortcut: Ctrl+T Symbol: ‘
This selection creates a new template grid that allows the user to specify
a set of actions that may be repeatedly loaded into a process.

3.1.3 New Subroutine

Shortcut: Ctrl+U Symbol: | ‘
This selection creates a new subroutine grid that allows the user to
specify a set of actions that may be repeatedly called by a process.

3.1.4 Open

Shortcut: Ctrl+O Symbol: ﬁr;|
This selection displays the Open dialog box that allows the user to select
an existing process, template or subroutine to open.
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3.1.5 Save

Shortcut: Ctrl+S Symbol: |E|
This selection saves the currently open process, template or subroutine
with the same name.

3.1.6 Save As

This selection displays the Save As dialog box that allows the user to
specify the name to associate with the process, template or subroutine
being saved.

3.1.7 Recent opened file list

This selection displays a list of the most recently opened process,
template and subroutines files in PAM. It allows a quicker way to open
recently used files.

3.1.8 Exit
This selection quits the PAM application.
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3.2 Menu Edit

Edit Fun Setkings Tools Re
Cut kI

. Copy ChrlHC

i Paste Chrl+y

|
Insert Line Shift+Ins

Delete Lines Del
Delete All Lines  Shift+Del

Mark Lines
Wrrmark Lines

Seleck AllLines  Chrl4+-A

3.2.1 Cut

Shortcut: Ctrl+X Symbol: & |

This command removes selected process, template or subroutine lines.
It places them on the clipboard so that they can be pasted elsewhere in
the process, template or subroutine, if desired.

3.2.2 Copy

Shortcut: Ctrl+C Symbol: ||

This command places the marked process, template or subroutine lines
on the clipboard so that they can be pasted elsewhere in the process,
template or subroutine, if desired. However, it does not remove the
original lines.

3.2.3 Paste

Shortcut: Ctrl+V Symbol: %‘
This command pastes lines from the clipboard above the current selected
process, template or subroutine line or lines.

3.2.4 Insert Line

Shortcut: Shift+Ins Symbol: =
This command inserts a blank line above the selected line in the active
process, template or subroutine grid.
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3.2.5 Delete Lines

Shortcut; Del Ssymbol: X|
This command removes the selected line(s) from the active process,
template or subroutine grid.

3.2.6 Delete All Lines

Shortcut: Shift+Del

This command removes all lines from the active process, template or
subroutine grid.

3.2.7 Mark Lines
This command takes line(s) that have been selected by the cursor in an
active process grid and marks (yellow highlights) them as executed.

3.2.8 Unmark Lines

This command takes line(s) that have been selected by the cursor in an
active process grid and removes any marks (yellow highlights) to change
any lines with “executed” status to “not executed” status. It does not
delete lines.

3.2.9 Select All Lines

This command highlights all lines in the currently active process grid, if
any, so that you can perform any other action, such as Delete or Unmark,
on them.
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3.3 Menu Run
Run Settings Tools Report !
Rur &l F5
Run Selected F&
Fun Unmmarked F7

Fun from Selected Line FS

3.3.1Run All

Shortcut: F5 Symbol: *
This command executes all actions in the open process grid.

3.3.2 Run Selected

Shortcut: F6

This command executes the actions in the active process grid whose
line(s) have been selected by the cursor.

3.3.3 Run Unmarked

Shortcut: F7

This command executes the actions in the open process grid whose
line(s) have not been marked as executed.

3.3.4 Run from Selected Line

Shortcut: F8

This command executes the actions in the open process grid beginning at
the line you have selected.
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3.4 Menu Settings

Settings Tools Repork
Element List Units
Active Workpiece
Included Modules
Tiled Windows

v Imnport from Axyz D
Impork from Excel

3.4.1 Element List Units

Displays the Element List Units dialog. Use this command to select a
predefined unit to associate with inputs for nominal or other entered
values of elements in the Element List.

Length: feet, inches, meters, microns, millimeters, yards
Angle: degrees, gons, radians

Displayed digits: 0-6

3.4.2 Active Workpiece
Specify the name of the workpiece to be used throughout PAM when
you enter an ID without a workpiece name.

3.4.3 Included Modules

Check any and all modules to which you have access (MTM, STM,
LTM). You will only be able to define process, template or subroutine
actions that are applicable for the modules you have specified.

3.4.4 Tiled Windows
Select which windows (Process, Data Log, Elements) will be displayed
in PAM during either the Tile Horizontal or Tile Vertical mode.

3.4.5 Import from Axyz DM/ Import from Excel

When loading a template into a process, check whether you wish to
import elements from the Axyz Data Manager or from a Microsoft Excel
spreadsheet.
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3.5 Menu Tools

Tools Repork  Window  Help
[Daka Log Fa
Shiows Process Status

Element Lisk F11
Import Elements Fz
Mirrar an Axis

Load From Template F3

Import Pickure
Export Pickure
Delete Pickure

Import Subroutine
Export Subroutine
Delete Subroutine

Import Template
Export Template
Delete Template

Check Process F1z
Sefk Password

Compress Process

Load External References

Toolbar Shaorkcuts k
Chijecthar Shorkcuts 3

3.5.1 Data Log

Shortcut: F9

This selection displays a data log grid that contains results from
executing process actions.

3.5.2 Show Process Status

This feature turns On or Off the display of a Status Window during
process execution. If checked, the window that is displayed while a
process is running shows various status information about the process
action line that is being executed.

3.5.3 Element List

Shortcut: F11

This selection shows a grid that displays the elements imported or
defined by the user. The user can enter element values for points, shapes,
coordinate systems or reference points. When the user clicks on an
empty or filled grid line, the Edit Element dialog is displayed. The user
may edit or input values for the element being defined. When the user
presses OK, the element is added to the grid display.
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3.5.4 Import Elements

Shortcut: F2

This command allows you to import elements into the Element List
without having to use Import actions in a template and then loading them
into a process.

3.5.5 Mirror an Axis

Check the axis you wish to mirror. The coordinate values for the selected
axis of all elements in the Element List will be multiplied by -1.
Furthermore, the corresponding i,j,k value for the selected axis for all
shapes with vectors in the Element List will also be multiplied by -1.

If the Element List contains coordinates systems (besides the BASE)
and/or shapes with rotation angles instead of vectors, you will be warned
that mirroring of rotation angles is not possible. You can then choose to
mirror everything in the Element List except those rotation angles or
abort the mirroring task.

3.5.6 Load from Template

Shortcut: F3 Symbol: |
This command allows you to load a template into a process. Both a
template and a process dialog must be opened for this command to work.

3.5.7 Import Picture

This command allows you to store a picture found in a graphics file
(with extension *.bmp, *.ico, *.wmf, *.emf, *.jpg, or *.gif) directly into
the open process. Such a picture would then be available for display in
any PAM action that displays pictures. Specify the picture file to import
by either typing in the full file name or by clicking on Browse and
selecting the file. Click Preview to see the selected picture to be sure it
Is the one you want to import. Specify the Picture name under which to
store it in the process. Click Import to actually import the picture from
the file into the process.

3.5.8 Export Picture

This command allows you to extract a picture already stored in the open
process and store it as a graphics file (with extension .jpg). Select the
Picture name to export by either typing it in or selecting it from the list
of available pictures in the process. Click Preview to see the selected
picture displayed to be sure it is the one you want to store. Choose the
name of the file to store the picture as by either typing in the full name
or by clicking on Browse and selecting its name and location. Click
Export to actually export the picture to the file.
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3.5.9 Delete Picture

This command allows you to remove a picture already stored in the open
process. Select the Picture name to remove by either typing it in or
selecting it from the list of available pictures in the process. Click on
Preview to see the selected picture displayed to be sure it is the one you
want to remove. Click Delete to remove the picture from the process.

3.5.10 Import Subroutine

This command allows you to store a subroutine found in a subroutine
file (with extension *.sub) directly into the open process. Such a
subroutine would then be available for calling in PAM's Go To
Subroutine action. Specify the subroutine file to import by either typing
in the full file name or by clicking on Browse and selecting the file.
Specify the Subroutine name under which to store it in the process.
Click Import to actually import the subroutine from the file into the
process.

3.5.11 Export Subroutine

This command allows you to extract a subroutine already stored in the
open process and store it as a subroutine file (with extension .sub).
Select the Subroutine name to export by either typing it in or selecting it
from the list of available subroutines in the process. Choose the name of
the file to store the subroutine as by either typing in the full name or by
clicking on Browse and selecting its name and location. Click Export to
actually export the subroutine to the file.

3.5.12 Delete Subroutine

This command allows you to remove a subroutine already stored in the
open process. Select the Subroutine name to remove by either typing it
in or selecting it from the list of available subroutines in the process.
Click Delete to remove the subroutine from the process.

3.5.13 Import Template

This command allows you to store a template found in a template file
(with extension *.tpl) directly into the open process. Such a template
would then be available for loading in PAM's Import Elements action.
Specify the template file to import by either typing in the full file name
or by clicking on Browse and selecting the file. Specify the Template
name under which to store it in the process. Click Import to actually
import the template from the file into the process.

3.5.14 Export Template
This command allows you to extract a template already stored in the
open process and store it as a template file (with extension .tpl). Select
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the Template name to export by either typing it in or selecting it from the
list of available templates in the process. Choose the name of the file to
store the template as by either typing in the full name or by clicking on
Browse and selecting its name and location. Click Export to actually
export the template to the file.

3.5.15 Delete Template

This command allows you to remove a template already stored in the
open process. Select the Template name to remove by either typing it in
or selecting it from the list of available templates in the process. Click
Delete to remove the template from the process.

3.5.16 Check Process

Shortcut: F12 Symbol: i'

This feature allows you to verify that there are no errors in actions listed

in a process or any subroutine that it calls. Specifically, PAM checks for

the following error conditions:

e No Start Measurement action may appear before a Measurement
Defines action.

o All locations referred to by any kind of Branch action must be
present.

Additionally, subroutines must exist in the process or as a separate .SUB
file and the number of parameters in the call to it (Branch/Go To
Subroutine action) must match the number the subroutine itself expects
to be passed.

3.5.17 Set Password

This feature allows you to set a password to prevent editing of the open
process by unauthorized users. You will be prompted to enter the
desired password, following by entering it again for verification.
Passwords are case-sensitive. They may be up to 20 characters in
length, and may be any printable character of your choosing.

If a password-protected process is reopened, this menu option changes to
"Enter Password.” Until this option is selected so that the password can
be entered, the process will be executable but not editable.

3.5.18 Compress Process

This feature allows you to compress the open process into a small file.
As process files are used they grow larger—even if information once
created in them is deleted. This feature removes unused portions of the
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process file and makes it smaller.

3.5.19 Load External References

This feature allows you to change all actions in the currently active
process (and any unique subroutines it may call) that refer to external
files so that they point to those files imported into the process instead. It
also loads such files into the process automatically.

The following process actions are affected:
Display Picture (picture)
Go To Subroutine (subroutine)
Import Elements (template)
Message Display (picture)

After scanning, and if any external references were found, a dialog is
brought up with a grid that displays the following information about each
applicable action:

Subroutine (name of subroutine the action is found in, if it is not the
actual open process itself)

Line (process line number of the action)

Action (the name of the action)

External File Reference (the name of the external file referred to)

A grid column labeled "Use?" is provided for each applicable action to
select whether to include it in the Load or not. Click on Use All to set all
grid lines to "Yes" at the same time. Or click on Use None to change all
lines to "No." Otherwise, select actions individually by clicking on the
appropriate grid line to toggle them between "Yes" and "No."

It is assumed that you wish to load these external files into the process
using the base part of their name. You may select another name to import
the external file (template, subroutine, or picture) as. Click on the import
name column for the grid line you wish to change. The available files
already loaded in the process are listed for you or you can type in a new
name.

If an external file referred to does not exist, the text for that action line is
grayed out and cannot be included in the load.

Click Load to load the external files into the process and to change all the

selected references to them to be "in-process™ instead. Action lines that
were successfully modified are shown against a greed background.
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3.5.20 Toolbar Shortcuts
This command allows you to add or remove a toolbar button to serve as
a shortcut when accessing existing processes and templates. Up to 5
shortcut buttons may be added. You have three options:

Add current process/template

Remove current process/template

Remove all shortcuts

3.5.21 Objectbar shortcuts
This command allows you to add buttons to or remove buttons from an
external toolbar, or objectbar. You may label a button with any 3-char
text that will remind you what the button does. You assign an existing
template to the button. When the object bar is visible, clicking on a
button will open the attached template, load it into a process, and run it
automatically.
You have three options:
Add current process/template
Create a button on the objectbar that is attached to the currently
open, previously saved, template and label the button as well.
Remove process/template
Specify a button to remove from the objectbar.
Show objectbar
Toggle the objectbar visible or invisible.
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3.6 Menu Report

Report  Window Hel)

Report Options
Create Repork

Expoart Data

3.6.1 Report Options

This dialog allows you to clear the information from the report database
and select whether to write new elements over those already in the
database with the same name or to append them to the report database.

Select "Overwrite Report Data" to overwrite elements in the report
database with the same name as a new item encountered. Select
"Append Report Data" to write an additional element in the report
database when an existing name is encountered.

Click on Clear All Report Data to remove all information from the report
database.

3.6.2 Create Report
This command generates reports from data collected and stored in the
program during the execution of a process.

The Reports are mainly split in two groups: Standard Reports and
Customized Reports.

Customized Reports

xl
= Custom Bepor " Stardsid Repoit L
Gt Aepost _ e |
Fils Mame: Clote
|C:\P|og|arrtFlIes\L&aca\'\m\FleﬁFams\Pa'n\Euslum ReporishSamplePaind-<YZ ipt
_ e |

Select the Report you’re interested in and click Print to directly print or
press Preview to see the layout of the report on the screen.
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Standard Reports

‘ € Custom Report @ Standard Repot ‘ Pevie.. |
—Standard Report Frint |
I Puoint R eport j
LCloze |
Simple <72
Detailed XL
2. Standard Deviation $I
W2 Time

Select in the Standard Report dropdown list the information you want to
print (Point, Shape or Compare) as well as the report type. Afterwards
click Print to directly print or press Preview to see the layout of the
report on the screen.

3.6.3 Export Data

Select report data to export to an ASCII file.

There are three different types of information you can export: Points,
Shapes and Deviations.

: Export Report Data [ %]
Delirniter
’7 * Comma  Other | ‘
ant T Shape T Deviation
~Field
[¥ Paint D ¥ Tuge ¥ Date/Time
TS M I 2
¥ Std ¥ SidY ¥ StdZ

Cloze | Help |

Define the Delimiter between the fields. Then select the type of data you
want to export (Point, Shape and Deviation) and the fields you want to
export. You can only export fields from the active tab.
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3.7 Menu Window
Window  Help

Clear Large Displays

v Cascade
Tile Harizontal
Tile Yertical

1 Process - CiiAxyvzDataiPamiexample. pro
2 Template - C:hAxvzDatalPamiexamples.tpl
v 3 Subroutine - C:AeeyzDatalPamisubnflags, sub

3.7.1 Clear Large Displays
This feature removes all visible Large Displays from view. It is the same
as the action of the same name, which can be added to a process.

3.7.2 Cascade

Arrange any and all open windows, including Template, Process,
Subroutine, Element List, Data Log or Large Display windows in
overlapping "cascade" fashion.

3.7.3 Tile Horizontal

Arrange any and all open windows, including Template, Process,
Subroutine, Element List, Data Log or Large Display windows in
horizontal fashion with no overlapping of tiles.

3.7.4 Tile Vertical

Arrange any and all open windows, including Template, Process,
Subroutine, Element List, Data Log or Large Display windows in
vertical fashion with no overlapping of tiles.

3.7.5 Open Window List
Choose to show the desired Window as the active one on screen.
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3.8 Menu Help
[ Help.

Help Indesx. .. F1
about Axwz PAM, .

3.8.1 Help Index

Shortcut: F1 Symbol: ? |

The Help Contents give explanations about each item in the Tool Bar
Menus. The Index and Find buttons in the Contents window provide
detailed information about specific action definitions. The other help
functions are standard to Windows Help.

3.8.2 About Axyz PAM
Brings up the About dialog box which displays version information
about the product.
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4. Actions
4.1 General

The following information is applicable to several or all actions.

Select Stations/Use all Stations

Click Select Stations to bring up a dialog that allows you to choose
which stations you wish the action to run on. This button is only active if
you have unchecked the "Use all stations" check box. If Use all stations
Is checked the action will run on all stations that will be active when this
action is processed.

Point ID/Select Name
If defining a process action, type in the workpiece/pointlD. Spaces are
not allowed.

If defining a template or subroutine action, click on "Select Name" to
bring up the Select Name dialog for building the resulting point
identifier. The Select Name dialog appends the active workpiece ID to
entered names not containing one already.

Select Elements

Click to select the elements you want to use in this action. If the action
requires more than one element, you may select all elements at the same
time.

Display Results

If this box is checked, various action results are shown in the Display
window. If this box is not checked, no results are shown. If no display is
specified and the box is checked, the results will be displayed on the
Large Display.

Report Results

If this box is checked, various action results are flagged for report
generation. If this box is not checked, the results are not flagged and the
data is not available for reports.
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4.2 Auto Process

— B Auta Process

This action tells PAM to automatically run the process as soon as it is
loaded. You must specify whether to (1) clear the Data Log and (2)
clear Report Data prior to automatically executing the process.

If present, it should be the first action in a process. This action is not
available for use in subroutines.
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4.3 Settings

.............. Uy Urnitz

............... -» Tolerances
Y i

-------------- 1 dob Infarmation

-------------- . SetElement Flag

4.3.1 Units

This action allows you to specify the active length and angle units (as
well as how many characters to the right of the decimal point should be
displayed) when numerical data is shown or reported throughout the
program. Any units selections made are temporarily activated in Axyz
as well.

4.3.2 Tolerances

This action allows you to specify various tolerance values to be checked
against during analysis of measured data as well as view the preset
tolerance color codes for making the analyzed data easier to interpret.

You may specify the following tolerance values:
Parallelism and Intersection tolerances for use in analyses,
Individual X,Y,Z and i,j,k tolerances as well as totals in all three,
RMS tolerance for use in shape-fit comparisons,
Maximum deviation, Total RMS, and Point Error Distance tolerances
for use in analyzing measured coordinates.

4.3.3 Job Information

This action allows you to specify the Job Title and Job Description for
the active jobfile. The Job ID of the active jobfile is displayed for
reference but cannot be set.

When defining the action, you may check ‘Show dialog at run time’ to
defer entering the title and description until the action is encountered at
process execution time.

4.3.4 Set Element Flag
This action allows you set the element flag of a specified element in the
Element List.

50 Axyz Process Automation Module



Axyz Ver.1.4.2 PAM SOFTWARE REFERENCE

4.4 Display
oy — E' Dizplay
o — =] Flexible Display
.............. =] Set Dizplay
.............. E' Change Title

.............. E' Change Sublitle
.............. =] Change Body
.............. =] Claze Dizplay
.............. =] Show Data Log

-------------- = Tile Harizontal digplays
-------------- T Tile Vertical displays
.............. EI Cazcade displays
.............. =] Single display mode
.............. % bultiple dizplay mode
.............. =] Hide Display Lines
-------------- Z] Clear large displays
.............. |"£| Dizplay Picture

.............. El DiSD'a}' Elerment

If none of the following Displays are selected, PAM minimizes during
runtime and interacts with the user using message boxes.

4.4.1 Flexible Display

Set Display

This action customizes a display that will be shown during the execution
of a process. The flexible display potentially has three main sections: a
title area, a subtitle area, and a main body area. A process status line may
also be configured.

Display Title
Check this box to display something in the title area. Pick the type
of text to be shown (from: Custom Text, Result Name, Action
Name, Execution Status, and Comment/Description). If Custom
Text is selected, type in the text to be shown. Select Small,
Medium, or Large font size for the text. (Default: Medium)

Display Subtitle
Check this box to display something in the subtitle area. The
Display Title box must also be checked for a subtitle to be
displayed. Pick the type of text to be shown. If Custom Text is
selected, type in the text to be shown. Select the font size.
(Default: Large)
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Display Body
Check this box to display something in the main body area. Pick
the type of text to be shown. If Custom Text is selected, type in the
text to be shown and select the font size. (Default: Large) If Results
is selected, choose whether to show action status or apex angle. If
Picture is selected, choose the picture file to be displayed in the
main body area. Check the Pause Process box to pause process
execution after the line is done in order to have time to view results
on the flexible display.

Change Title

Use this action to change the information displayed in the Flexible
Display's title area as defined by a previous Flexible Display or Change
Title action.

Change Subtitle

Use this action to change the information displayed in the Flexible
Display's title area as defined by a previous Flexible Display or Change
Subtitle action.

Change Body

Use this action to change the information displayed in the Flexible
Display's title area as defined by a previous Flexible Display or Change
Body action.

Close Display

Use this action to close the Flexible Display. Close Display to switch
from PAM-Display-based to Measurement-Module-Display-based
Environment.

4.4.2 Show Data Log

Use this action to open the Data Log window, where you can see the
results of the executed process actions. It’s helpful to use this action at
the end of a process, especially when debugging a process.

4.4.3 Tile Horizontal displays

Arrange any and all open windows, including Template, Process,
Subroutine, Element List, Data Log or Large Display windows in
horizontal fashion with no overlapping of tiles.
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4.4.4 Tile Vertical displays

Arrange any and all open windows, including Template, Process,
Subroutine, Element List, Data Log or Large Display windows in
vertical fashion with no overlapping of tiles.

Note

Four or more open windows will be automatically tiled using an
easily readable combination of both horizontal and vertical
positioning.

It is also possible, under menu Settings/Tiled Windows, to define
which windows are included in Tiled mode: Process, Data Log,
Element List.

4.4.5 Cascade displays

Arrange any and all open windows, including Template, Process,
Subroutine, Element List, Data Log or Large Display windows in
overlapping "cascade" fashion.

4.4.6 Single display mode
Only one Large Display is visible at any time. This function doesn’t
work with Flexible Display.

4.4.7 Multiple display mode
For every new result a new large display will be created. This function
also doesn’t work with Flexible Display.

4.4.8 Hide Display Lines

This action allows you to hide various lines from being displayed in the
Large Display. Normally, actions that display results in the Large
Display show X,Y,Z values and possibly a fourth line (deviations, RMS,
etc.). Check which lines are to be hidden and their values not displayed.
All actions that display results in the Large Display will use these
settings until they are changed.

4.4.9 Clear large displays
Clears all large displays. It doesn’t matter whether the process is in
single or multiple display mode.
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4.4.10 Display Picture

This action allows you to specify a picture to be displayed in a Large
Display at process execution time. The picture may come from a
graphics file (with extension *.bmp, *.ico, *.wmf, *.emf, *.jpg, or *.gif)
or from a picture already stored in the process itself. Click on Import
Picture to load a picture from a graphics file into the process.

4.4.11 Display Element

This action allows you to specify an element whose coordinates are to be
displayed in a Large Display at process execution time. Click on Select
Element to specify the point from the Axyz jobfile or element list to
display.
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4.5 Ask for Name (unique in templates)
e L Ask for Mame

This action allows you to defer specifying a result name or element list
identifier until the time a template is loaded into a process. This action
behaves much like entering an Element List name because you may refer
back to the line of this action in subsequent template line actions.

4.6 Create Name (unique in templates)

.............. E Create Mame

This action, available only when defining a template, allows you to
create an element name that can be referred to in subsequent template
lines. When loaded into a process, the name entered in this action
behaves like the result name entered in any other applicable PAM action.

Choose Select Name to create the name. It is created like any other
result name for a template action. You may refer this name to previous
template lines, especially Import Element lines.

When loaded into a process, this action will not appear. Create Name is
not available in a process nor when defining a subroutine.

4.7 Import (unique in templates)

[ — =¥ Import
.............. F Import Poirt

.............. " Impart Ling

.............. 3 Import Flane

.............. ) Impart Circle

.............. H Import Cylinder

-------------- "/ Import Parabolaid

.............. 0 Inport Sphere

.............. & Import Cone

.............. L= Import Coordinate System
.............. B Import Reference Paint
-------------- @ Irmport Reference File

These actions allow you to import certain points, lines, planes etc. when
loading a template into a process file.
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4.8 Subroutine Parameter (unique in subroutines)

-------------- E Subrouting Parameter

This command line is used to provide a line address for a parameter that
Is passed into a subroutine. This line is referenced in the subroutine
where an element name is required. If more than one parameter is passed
into a subroutine, then more than one subroutine parameter line will be
required to use the passed parameter(s).
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4.9 Branch

= A .

e g A e Branching allows the user to control the
.............. &, Conditional Go To flow of process line execution based on
-------------- 4 Uncondiional Go To one of several conditions. Typically, you
o oo 1o Subrouine will specify a process line by name to
.............. % On Errar Stap branch to. You may also name a process
-------------- Ca Ignare Ermor line with a label so that it may be
.............. K™ .

o o crance 30 o branched to. Branch location labels are

-------------- B Ot of Tolerance Stop o
-------------- &2 |gnore Qut of Taolerance case-sensitive.
-------------- . OnElement Flag True
.............. I-.;-'l Selection

4.9.1 Location
This action allows you to name a process line with a label that you can
jump to from some other Branch action.

4.9.2 Conditional Go To

Specify a process location to branch to and a question to be asked of the
user at process execution time that provides a choice as to whether to
actually perform the branch or continue with the next process line. Use
this feature to possibly review results from a set of process lines and
decide whether to go back and redo the lines or just go on.

4.9.3 Unconditional Go to
Specify a process location to branch to automatically. However, be
careful with this feature. It could very likely result in an endless loop.

4.9.4 Go To Subroutine

Refer to or branch to a subroutine file. The code will be temporarily
appended to the end of the PAM process. When the process flow exits
the subroutine, the subroutine code lines are erased from the process.
The element names that are passed into the subroutine are selected with
this command (Parameters).
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4.950n Error Go To

The On Error Go To feature specifies a location to branch to upon an
error occurring. (This action has to be executed before the error
happens.)

4.9.6 On Error Stop
The On Error Stop feature stops process execution on an error condition.
(This action has to be executed before the error happens.)

4.9.7 Ignore Error
The Ignore Error deactivates any error branches.

4.9.8 Out of Tolerance Go To

The Out of Tolerance Go To feature specifies a location to branch to
upon an “out of tolerance’ occurring. (This action has to be executed
before the ‘out of tolerance’ happens).

4.9.9 Out of Tolerance Stop

The Out of Tolerance Stop feature stops process execution on an “‘out of
tolerance’ condition. (This action has to be executed before the ‘out of
tolerance’ happens.)

4.9.10 Ignore Out of Tolerance
The Ignore Out of Tolerance deactivates any ‘out of tolerance’ branches.

4.9.11 On Element Flag True
The On Element Flag True action allows specifying a line label to
branch to if a specified element list item’s flag is true.
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4.9.12 Selection

This feature allows you to specify a process location to jump to during
the execution of the process based on a button you click on in a selection
dialog. Up to six locations are possible.

Selection dialog title
Enter the title that will appear in the selection dialog during the process
execution.

Go to Location
Enter the process line label that will be jumped to when the selection
button is pressed. Branch labels are case-sensitive.

Caption of the button
Enter the text for the caption of the button.
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4.10 Message Display
.............. Il Meszage Display

This action allows you to pause the program and display a message.
Enter the contents of the message that will be displayed as well as the
size of the font to use (small, medium, or large) and the text that will
appear in the title bar of the message window.

Terminate

Select either one or both of two different ways to Terminate (close the
message window) and continue with the process: by having an OK
button to click on, or by specifying how long (Delay) you want the
message window to be displayed before it is automatically cleared. You
may declare both methods of termination. In that case, the message
window is cleared when time runs out OR you click on OK, whichever
comes first.

Picture

Specify a picture (graphics file with extension *.bmp, *.ico, *.wmf,
*.emf, *.jpg, or *.gif) to be displayed in the dialog that appears for the
action at process execution time. The picture will be displayed in the
dialog above the message text and buttons. The picture also shows up in
the body area if Flexible Display is active.

Text at Top of screen

When this box is checked, the Message Display dialog appears at the top
of the screen, when not using flexible display.
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4.11 Create Point

L P Create Point

This action allows you to specify a point to be added to the Axyz
database. Select the name of the point as well as its coordinates in the
current coordinate system and units. You may also enter a point
description.

4.12 Import Elements

L =¥ Impart Elements

This action allows you to import elements from an ASCI|I file into the
Element List during the execution of a process by loading a template
containing various Import actions.

Enter the name of the template to be loaded during process execution
that contains various Import actions. The template may come from a
template file (with extension *.tpl) or from a template already stored in
the process itself. Click on Import Template to import a template from a
template file directly into the process.

Enter the name of the ASCII text file containing the data to be imported
into the Element List by the Import actions in the template specified
above. Specify the character that delimits the various values in each line
of the text file.

If the text file contains both the Workpiece and Identifier for each
element, select Read workpiece and ID from ASCII file. If only the ID
is present, select Read ID only from ASCII file, then enter a workpiece
to go with the ID. If neither is present, select Increment from starting
ID, then specify both a starting Workpiece and ID. If you omit a
Workpiece name where required, the active Workpiece will be used.

Check "Overwrite existing elements" to cause elements whose 1Ds
already exist in the element list to be overwritten automatically without
having to stop and be asked.

4.13 Export Data

[— [ Export Data
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This action allows you to select elements from the Element List or from
Axyz to output to either an Excel file or an ASCI|I file or both. You may
also choose what kinds of data get output.

Export File

You may select to output element data to an Excel spreadsheet file or an
ASCII text file or both. You must choose several options for each type
of file to output that govern how output is done.

Excel Output

Check Output to Excel file to send element data to an Excel spreadsheet.
Enter the name of the file to output to, or click Browse to select the file.
You may choose to either include the entire history of measurements to
individual points on separate spreadsheet tabs (One point per tab), or you
may choose for each tab to represent a pass through the measurements of
all points (Measurement cycle), or you may choose to output elements
that are points, shapes, reference points, or sets to individual tabs
(Unique element types). You may choose to Append data to existing
spreadsheet rows in the selected file, or Overwrite existing data if any,
with new data. Click on Include column headers to include header
information in the cells of Row 1 of your spreadsheets identifying the
contents of the column.

ASCII Output

Check Output to ASCII file to send element data to an ASCII text file.
Enter the name of the file to output to, or click Browse to select the file.
You may choose the character to separate individual fields of data in
each text row. The options are Comma, Space, or Semicolon. You may
choose to Append data to existing text rows in the selected file, or
Overwrite existing rows, if any, with new data. Click on Include column
headers to include header information in Row 1 of your spreadsheets
identifying the contents of the row fields. Check Add double quotes to
text fields to put double quotes characters before and after the text in all
fields in a row that are alphanumeric. This includes ID's and comments,
but not numeric data such as coordinates, angles, etc.

Output Options

Four types of elements can be output: points, shapes, reference points,
and sets. For each type of element, you can click on the checkbox to
include or not include that type of element in the output. For each type
chosen to be output, check which individual fields you want to include in
the output.
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Check Select Elements to choose which Element List and/or Axyz
elements you wish to output.

4.14 MTM

[ — m AT M
.............. m Set Paint 1D [MTH)]
-------------- PID Point Measurement (MTH)] e Position to MTM)
-------------- _,J' Bolt Hale [MTH) o Ca - Siab Aubo Paoint TDA,
-------------- & Awerage Measurement (MTH) _& MNew Station
.............. f Hidden Point [MTH)] v |y Atmaspheric
-------------- + GoLocation [MTH) K8 Coblinuous | pdate
-------------- B Inspect (MTH) e Ascurate Collimation

& Reflectors b e & Approximate Colimation
- ¥ Reflector Offset Comection 1 e ,,_l Local Orientation

BT Target Thickress 0 e B, Object Origntation

i3 Target Thickness MTM) /. Gcale Bar

-------------- '@ Set TDA Modes [MTH] oG Change Paint 10 (MTH)

4.14.1 Set Point ID (MTM)
Specify a point identifier or message to send to theodolite stations.

4.14.2 Point Measurement (MTM)
(See Set Point Parameter.)

4.14.3 Bolt Hole (MTM)
(See Set Point Parameter.)

4.14.4 Average Measurement (MTM)
(See Set Point Parameter.)

Set Point Parameter

Specify parameters that will control point measurements, bolt hole
measurements, and average measurements in MTM.

Measure from Station

Check this box if you want to start the measurement from the
theodolites. If you want to start the measurement from the computer,
uncheck this box.

4.14.5 Hidden Point (MTM)
Specify parameters that will control hidden point measurements in
MTM.
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4.14.6 Go Location (MTM)
Calls the Go Location dialog of MTM.

64 Axyz Process Automation Module



Axyz Ver.1.4.2 PAM SOFTWARE REFERENCE

4.14.7 Inspect (MTM)

Create multiple actions in a process or template that implement an
inspect task in MTM. Specify the points to drive to and measure here
and the actions necessary to do so are created automatically. You may
also specify which stations are to be used in the inspection (the active
ones or any you choose), as well as whether to measure from the stations
or let the computer do it and whether to read angles only or distance as
well (for Total Stations). Motorized theodolites are required to use this
feature.

4.14.8 Reflectors
Calls the Reflectors dialog of MTM.

4.14.9 Reflector Offset Correction
Calls the Reflector Offset Correction dialog of MTM.

4.14.10 Target Thickness
Calls the Target Thickness dialog of MTM. (The necessary data have to
be entered during process run time.)

4.14.11 Target Thickness (MTM)
This action allows you to specify whether target thickness should be
applied to measured points, including how much and in what direction.

4.14.12 Set TDA Modes (MTM)

This action sets the ATR mode for the selected TDA theodolite stations.
You may choose particular station numbers specifically or choose to use
all active MTM stations.

4.14.13 Position to (MTM)

This action will move the motorized instrument to point at the specified
entered coordinates or to the coordinates of the point selected in the
Select Element dialog. You may choose whether this action is to happen
to one or more particular, specified station or to all active stations at the
time of the action.
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4.14.14 Set Auto Point TDA

This action sets parameters in MTM/STM that control how it reacts
when the beam in a TDA instrument is broken during measurement. The
Lock enabled mode has to have been set for the particular station by a
previous Set TDA Modes action.

4.14.15 New Station
Calls the Station Setup dialog of MTM.

4.14.16 Atmospheric
Calls the Atmospheric Correction dialog of MTM.

4.14.17 Continuous Update

Specify parameters for continuous update from theodolites in MTM.
Continuous Update

Check this box to turn on the Continuous Update feature in MTM.
Update interval

The update interval is the number of seconds between updating of the
coordinates in the MTM views that are in continuous update mode.

4.14.18 Accurate Collimation
Calls the Accurate Collimation Measurement dialog of MTM.

4.14.19 Approximate Collimation
Calls the Approximate Collimation Measurement dialog of MTM.

4.14.20 Local Orientation
Calls the Local Orientation Measurements dialog of MTM.

4.14.21 Object Orientation
Calls the Object Orientation Measurements dialog of MTM.

4.14.22 Scale Bar
Calls the Scale Bar Measurements dialog of MTM.

4.14.23 Change Point ID (MTM)
Calls a dialog that prompts you for an ID at process run time. It will be
set on all connected stations.
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4.15 STM

[ — _ﬁ STM

4.15.1 Set
Specify a

4.15.2 Poi

A SetPaint ID [STHM)

E Point Measurement [SThH)
4 BoltHole [STH)

= dwerage Measurement [STh]
A Hiddsn Point (STH)

+ Go Location [STH)

B Inspect (STH)

2 Reflectors

i3 Target Thickness

iz Target Thickness [STH)
& Set TDA Modes [STH]

% Position to (5TM)

Cu Setduto Point TDA

_& Mew Station

| Atmospheric

@ Change Point 1D [STh]

Point ID (STM)
Point ID or message to send to the theodolite station.

nt Measurement (STM)

(See Set Point Parameter and Set TDA Modes.)

4.15.3 Bolt Hole (STM)
(See Set Point Parameter.)

4.15.4 Average Measurement (STM)

(See Set P

oint Parameter.)

Set Point Parameter
Specify parameters that will control point measurements, bolt hole

measurem

ents, and average measurements in STM.

4.15.5 Hidden Point (STM)

Specify parameters that will control hidden point measurements in STM.

4.15.6 Go

Location (STM)

Calls the Go Location dialog of STM.
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4.15.7 Inspect (STM)

Create multiple actions in a process or template that implement an
inspect task in STM. Specify the points to drive to and measure here and
the actions necessary to do so are created automatically. You may also
specify whether to measure from the active station or let the computer do
it. Motorized theodolites are required to use this feature.

4.15.8 Reflectors
Calls the Reflectors dialog of STM.

4.15.9 Reflector Offset Correction
Calls the Reflector Offset Correction dialog of STM.

4.15.10 Target Thickness
Calls the Target Thickness Dialog of STM. (The necessary data have to
be entered during running time of the process.)

4.15.11 Target Thickness (STM)
This action allows you to specify whether target thickness should be
applied to measured points, including how much and in what direction.

4.15.12 Set TDA Modes (STM)

This action sets the ATR mode for the selected TDA theodolite station.
You may choose a particular station number specifically or choose to use
the active STM station. Automatic Target Recognition is turned off
entirely during measurements if the Disabled radio button is selected.

ATR only is turned on during measurement if ATR enabled is selected.
If Measure from station is disabled in the Point Measurement dialog, the
instrument measures automatically. A TDA theodolite can then
automatically find a target and measure the point.

If Lock enabled is selected, the TDA instrument will remain locked on
the target (for tracking purposes) once you have measured a point.

4.15.13 Position to (STM)

This action will move the motorized instrument at the specified entered
coordinates or to the coordinates of the point selected in the Select
element dialog.
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4.15.14 Set Auto Point TDA

This action sets parameters in STM that control how it reacts when the
beam in a TDA instrument is broken during measurement. The Lock
enabled mode has to have been set for the particular station by a
previous Set TDA Modes action.

4.15.15 New Station
Calls the Station Setup dialog of STM.

4.15.16 Atmospheric
Calls the Atmospheric Correction dialog of STM.

4.15.17 Change Point ID (STM)
Calls a dialog that prompts you for an ID at process run time. It will be
set on any connected station.
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416 LTM

E| ............ LH_‘] LTH

-------------- %‘ Measzurement Defines
-------------- @ Start Measurement
.............. % M ark. Location

.............. 4 Go Location

.............. 4 GoBirdbath

.............. 'E‘ Find Reflector

.............. *_ BEuild

.............. |:|m |n3pect [LTM]

.............. 4 Reflectar [LTH)

-------------- #3 Taget Thickness [LTM)
.............. 0 Wew Station [LTM)
-------------- B Activate Tracker
-------------- B Change Point 1D [LTM)
.............. L.']I Change Face

4.16.1 Measurement Defines

This dialog allows you to define all the tracker measurement actions. If
you enter a Measurement Defines dialog, PAM automatically inserts
also a Start Measurement action.

4.16.2 Start Measurement

This action is automatically generated every time a Measurement
Defines action is created in a process, template or subroutine. Or it can
be created separately. During process execution, it actually executes a
tracker measurement using the parameters set up by the most recently
executed Measurement Defines action.

You may specify that the measurement be started "Manually", which
means you will be prompted to click a button or press a key to start the
measurement, or "Automatically.” If the Delay value specified is O
seconds, the measurement begins immediately upon LTM becoming
ready. If the Delay value is greater than 0 seconds, PAM waits that
number of seconds to automatically begin the measurement.

4.16.3 Mark Location

This Action sends the laser beam to the point you selected in the
‘Specify One Element’ dialog. If you have an ADM, you can catch the
beam and place the reflector in a stable position. The tracker will
automatically set the distance as soon as the reflector is on a stable
position.
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4.16.4 Go Location

Enter a point in the ‘Specify One Element’ dialog, where the tracker
must drive to. The distance will be set by the entered parameters. This is
the same functionality as in LTM.

4.16.5 Go Birdbath
Sends the tracker back to the Birdbath.

4.16.6 Find Reflector

This action allows you to specify a point to drive the tracker to. You
give the search diameter for PAM to use to look for a reflector at the
location. The ADM is used to find the point. Click on "Select Element"
to specify the point (from Axyz or the Element List) to drive the tracker
to.

You may select from three methods of handling an error condition—that

is, no reflector is found at the location specified:

e Manually find point on error—PAM automatically calls LTM's Find
Reflector dialog to allow you to use the camera to find the point.

e Receive notification of error—PAM gives you three choices of how
to proceed: Stop the process, retry the measurement, or continue with
the process. If you continue with the process and an On Error Goto
location has previously been specified, PAM will branch to that
location.

e Branch automatically on error—PAM will automatically branch to
any location specified in a previously executed On Error Goto action.
If no such action has been executed, PAM automatically continues
with the process at the next action.

4.16.7 Build

This action sets the system in Continuous Try mode and displays the
difference between the location of the reflector and the reference point to
build. When all coordinates are sufficiently close to zero, click on the
Start Measurement button to measure the point.
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4.16.8 Inspect (LTM)
This action actually generates four (4) separate actions for each of the
reference points you select as elements. These actions, which allow you
to perform an inspection using a tracker, are:

Find Reflector

Measurement Defines

Start Measurement

Deviations

4.16.9 Reflector (LTM)

This action allows you to specify the reflector that is being used to
measure as well as whether its radius should be removed from measured
coordinates and in what direction.

4.16.10 Target Thickness (LTM)
This action allows you to specify whether target thickness should be
applied to measured points, including how much and in what direction.

4.16.11 New Station (LTM)
Calls the Station Setup dialog of LTM.

4.16.12 Activate Tracker
Select the tracker number to activate.

4.16.13 Change Point ID (LTM)
Calls a dialog that prompts you for an ID at process run time.

4.16.14 Change Face
This action causes the tracker to change faces immediately and reacquire
the reflector.

4.16.15 Orient to Gravity
This action brings up the normal LTM dialogs that prompt you through
the steps to orient the tracker to gravity using a Nivel 20.
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4.17 Orient Network
.............. Orient Metwark

Calls the Orient Network Dialog.

4.18 Coordinate System

e — L~ Coordinate System

.............. E.. Active Coordsys

.............. L‘; Scale

.............. [= Rotation

.............. & Translation

-------------- =+ Tranzformation

-------------- ) Twa Line Transformation
.............. E Az Alignment

4.18.1 Active Coordsys
Select in the ‘Specify One Element’ dialog the coordinate system you
want to activate.

4.18.2 Scale

This action allows you to create a new coordinate system by scaling a
specified coordinate system. There are 3 ways to specify the scale factor:
(1) manually enter a scale factor to be used, (2) use the distance between
two known points to generate the scale factor, or (3) use the coefficient of
thermal expansion of the material being measured.

4.18.3 Rotation

This action allows you to create a new coordinate system by rotating one
or more of the coordinate axes as they are currently oriented into a
specified coordinate system.

4.18.4 Translation

This action allows you to create a new coordinate system by translating
the origin of a specified coordinate system by a specified amount or to a
known point's location.

4.18.5 Transformation

This action allows you to create a new coordinate system by performing
a best-fit, least squares solution that transforms coordinates in the base
coordinate system to the new one using blueprint, or reference
coordinates.
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Output Mean Error

If the box is checked, the Variance Factor (Mean Error) is used as the
quality figure for the best-fit result. If the box is unchecked, uniform
weighting is applied to each point and an RMS (Root Mean Square)
value is used as the quality figure for the best-fit result.

Apply Tolerance Check to RMS error

If this box is checked, the RMS error for the calculated transformation
will be compared to the maximum shape fit tolerance set in the Settings/
Tolerance action. The Large Display window will show a color code
indicating how far out of tolerance the RMS error is and generate an
error if it exceeds the maximum.

Show Dialog at run-time

If this box is checked, PAM will show the standard CDM Transformation
dialog at process run time to allow the user to repeatedly solve the
transformation, perhaps with various points selected or deselected from
inclusion.

Alpha Offset

In order to calculate a bestfit transformation; object points must be
matched up with reference points. The matching is done via identifiers.
It is not necessary for corresponding reference and object point IDs to be
identical but it must be possible to modify one by a standard procedure
in order to create the other. This is done with the alpha prefix offset.

Add to Point Number
Enter a value to add to the point numbers of reference IDs. To match
them as they are, enter 0.

4.18.6 Two Line Transformation

This action allows you to create a new transformation that will keep the

same geometry for a part that has been moved from its original position.
Two lines are required which were measured in the original position and
the same two lines measured in the moved position of a part.

4.18.7 Axis Alignment

This action allows you to create a new coordinate system by aligning the
three coordinate axes according to existing measurements. It translates
the origin of the base coordinate system to a known point and rotates the
three axes through known points and/or with respect to gravity.
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4.19 Shape Best-fit

= il Shape Best i These actions allow you to fit measured
.............. ) Flane data to various shapes,_including_ lines,
-------------- © Plane Offset— planes, plane offsets, circles, cylinders,
""""""" () Circle paraboloids, spheres, and cones.

4.19.1 General

Coordinate System ID

Enter the Axyz name for the resulting shape element. If the solution is
successful, the new shape element will be stored in the database under
the result name.

Settings:

Apply Tolerance Checking to RMS error

If this box is checked, the RMS error for the calculated shape will be
compared to the maximum shape fit tolerance set in the Settings/
Tolerance action. The Large Display window will show a color code
indicating how far out of tolerance the RMS error is and generate an
error if it exceeds the maximum.

Output mean error

If the box is checked, the Variance Factor (Mean Error) is used as the
quality figure for the shapefit result. If the box is unchecked, uniform
weighting is applied to each point and an RMS (Root Mean Square)
value is used as the quality figure for the shapefit result.

4.19.2 Plane Offset

This action allows you to create a plane which is offset a specified
amount in the direction of a specified point from a plane.

Point in offset direction

Displays the ID of a point on the side of the measured points in the
direction of the reflector offset. Typically, this is a point on the surface
being measured.

Output mean error

If the box is checked, the Variance Factor (Mean Error) is used as the
quality figure for the plane fit result. If the box is unchecked, uniform
weighting is applied to each point and an RMS (Root Mean Square)
value is used as the quality figure for the plane fit result.
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4.20 Analysis

o — % Analyziz
.............. 2 Parallel
.............. J:_ Perpendicular

.............. @ Intersect

.............. F Projection

.............. FF Add Hidde Device
.............. Hidden Paint

.............. Surface Compare
.............. —t [levyiations

.............. ~& Frafile Fit
-------------- —+ Point & “ector to Line

4.20.1 Parallel
This action allows you to create a line through a specified point that is
parallel to another line or a plane.

4.20.2 Perpendicular
This action allows you to create a perpendicular line from a point or
shape axis to another shape axis or surface.

4.20.3 Bisect
This action allows you to create an element that bisects two other
elements.

4.20.4 Intersect
This action allows you to create an element that is the intersection of two
other elements.

4.20.5 Projection
This action allows you to project a point or a shape origin point onto a
shape.

4.20.6 Add Hidden Device

This action allows you to add a 2-point linear hidden device to the active
Axyz jobfile. You must specify the device ID number and the distance
from the two points to the device tip. If the device number already exists,
its configuration will be updated. If not, it will be created.

4.20.7 Hidden Point
This action allows you to calculate a hidden point using already measured
AXxyz points and store it using any desired name. In addition to the name
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you wish to give the hidden point, you must specify the 2-point, linear
hidden device number to use as well as the names of the points used when
measuring the device.

4.20.8 Surface Compare
This action allows you to compare points to free-form (irregularly-
shaped) surfaces.

Tolerance Checking

If the “Apply Tolerance Checking” box is checked, comparisons will be
checked against the various tolerances set by the Settings/Tolerances
action.
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Search Radius
The Search Radius is how far about each point on the surface to look for
nearby points for calculating the surface.

Result Order
Choose whether the comparison result order is Nominal - Surface Point
or Surface Point - Nominal.

Offset

Check whether to remove reflector offset when calculating surface
coordinates. If so, enter the amount, in the current length units, of the
offset to remove from the measured coordinates to get points on the
actual surface.

Comparison Elements
Click on Select Elements to select the three elements needed for surface
comparison:
e A point on the airside of the surface for determining the direction
to apply the reflector offset
e The ID of the point to compare to the surface.
o Surface points (may be in a data set). (Minimum of 20 surface
points required.)

4.20.9 Deviations
This action allows you to calculate deviations between various points
and shapes (elements).

Apply Tolerance Checking
If this box is checked, deviations calculated will be checked against the
various tolerances set by the Settings/Tolerances action.

Type/Distance
To calculate a linear distance deviation between the two selected points
or shapes, select from one of the options. Be sure the selected elements
are entered in the correct type order.
None
Do not calculate a distance deviation at all.
Point - Point
Calculate the distance between two points.
Point - Shape Axis
Calculate the distance between a point and the closest point on a
shape axis.
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Point - Shape Surface
Calculate the distance between a point and the closest point on a
shape surface.
Shape Axis - Point
Calculate the distance between a shape axis and a point.
Shape Surface - Point
Calculate a distance between a shape surface and a point.

Type/Angle

To calculate an angular deviation between the two selected shapes, select
from one of the options. Be sure the selected elements are either shapes
or both coordinate systems.

None
Do not calculate an angular deviation at all.

Shape Axis - Shape Axis (no correction)

Calculate the angle between two shape axes. The direction of
neither axis' vector is flipped.

Shape Axis - Shape Axis (1st axis corrected for smallest angle)
Calculate the angle between two shape axes. The direction of the
first axis is flipped, if necessary, so that the smallest possible
angle is produced.

Shape Axis - Shape Axis (2nd axis corrected for smallest angle)
Calculate the angle between two shape axes. The direction of the
second axis is flipped, if necessary, so that the smallest possible
angle is produced.

4.20.10 Profile Fit

The Profile Fit action analyzes measurements of profile templates on
checking fixtures. Profile templates are sheet metal parts with one edge
cut to conform to the profile of the part to be checked. It is assumed that
measurements of the profile template edge have taken place already by
the time this action is encountered in a process.

The analysis of the profile template measurements consists generally of
showing deviations of the measured points from expected values. To
calculate the coordinates of the points measured on the profile template
for comparison it will be necessary to specify several parameters.
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Required input

The following items must be specified for the Profile Fit action.

Measurement set
The identifier you specify must be that of a continuous
measurement set that will already exist in the Axyz jobfile by the
time this action is encountered in a process. Measurements are
taken of a reflector sitting in a holder whose pin is being moved
along the bottom edge of the profile template (with the part to be
checked removed). They must be taken using Total Distance as
the criteria for measurement filtering. (The filter distance should
be greater than the "noise™ of the system.) They should be taken
from one end of the profile to the other in one continuous
direction. Do not retrace measurements by moving the reflector
back and forth over the edge. Pass over the edge one time only,
however, it does not matter which direction you measure as along
as you maintain that direction. If there is not much curvature to
the line, measure a few points up one side of the profile template.

Nominal line
The identifier you specify must actually be that of a line that will
already exist in the Axyz jobfile or Elements list by the time this
action is encountered in a process. The line will pass through a
nominal point and have a probe direction vector towards the
profile template edge. The nominal point should be chosen so that
the closest point measured on the profile template edge to it is
positioned such that about half the points that will be used in the
solution are on either side of it.

Plane offset
This is the thickness of the reflector minus that amount of the
reflector offset value corresponding to the part of the reflector that
Is seated in the holder.

Radial offset
This is the thickness of the pin of the reflector holder that is being
used to guide the holder along the edge of the profile template.

Polynomial degree
This value determines how many turns can be in the resulting line
calculated through the profile template measurements. The
minimum is 1 for a straight line. The maximum is one fewer than
the number of fit points. A practical polynomial degree will be 5
to 10 with the number of fit points ranging from 2 to 5 times
greater.
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Number of fit points
This is the number of points measured along the profile template
edge that will actually be used in the system. It is usually not
practical to use them all since there could be thousands in the set.
The number should be small enough so that there are enough
points on each side of the nominal point to allow the closest point
to be in the center of the fit points subset. The number should be
large enough to cover enough of the curve with extra points to
smooth out the small deviations.

Solution

The first step in the solution is to fit all of the points measured on the
profile edge to a plane. (The reflector offset and plane offset are taken
out of the measured points in order to find a plane that is essentially on
the profile template.)

The closest point in the measurement set to the nominal point is then
determined. The fit points to use in the solution calculation are then
chosen from the measurement set points so that half are on each side of
this point. The fit points and the nominal point with its direction vector
are then transformed into the coordinate system of the plane of the
profile template.

A polynomial line is fit through the fit points. Then a normal line is
calculated from the nominal point to the polynomial line. The radial
offset correction is made along the normal line in the direction indicated
by the vector associated with the nominal point.

The solution is an offset point along with the nominal point and
deviations, which are stored into the report database (if you have
selected "Report results™) which can then be viewed using a normal
deviation report. If you have selected "Display results"” the deviations of
the solution points are shown.

4.20.11 Point & Vector to Line

This action allows you to create a line whose origin is a specified point
and direction is that of a shape's vector.

Click on Select Elements to enter the Origin Point and the Shape as
vector.
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If defining this action as part of a process, enter the ID to store the line as
in the database. If defining this action as part of a template or subroutine,
click on Select Name to choose the ID to store the line as.

If the "Display results" box is checked the line data are shown in the
Large Display window. If the box is not selected, no data are shown. If
the " Report results™ box is checked the coordinates of the line data are
flagged to be included in generated reports. If the box is not selected, this
line will not be included in reports.
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4.21 Reports

E| ............ Ea Reports
N S B Repoart
.............. E] Clear Repor

4.21.1 Report
Calls the ‘Report’ action.

Report Type
Select whether to show a ‘Standard Report’ or to browse a ‘Custom
Report’.

Output Report
Select whether to preview the report on the screen and/or Print the report
on the selected printer.

Additional Report Parameters
Optionally select elements to output to the report as well as the
coordinate system for reporting coordinates.

4.21.2 Clear Report
The “Clear Report’ action clears all data in the process database where
PAM stores report information.
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4.22 External Application

b 1| External Application

This action runs the specified external application program. You may
choose whether to continue with the PAM process while the external
application is running or for PAM to pause and wait until the external
application is closed (default).

You may also select a list of elements. At process execution time, these
element names will be written to a text file, called ExtAppElements.txt,
located in the PAM accessory files folder. (The name of the active Axyz
jobfile will be written to the first line of this file followed by the element
names.) External applications called by this action that know of the
existence of this file can open it and use the element names in any way
desired.

4.23 End Process
R @ End Process

This action affects the behavior of PAM when a process is complete.
You may choose to either (1) load another process or (2) end PAM
completely.

If present, it should be the last line in a process. It will perform the
specified behavior regardless of whether there are additional lines in the
process. If not present, PAM ends the process normally, leaving the
process lines displayed in the grid.

If you choose to load another process, you may also specify which
process to load. If you enter a process name, that process will
automatically be loaded next. If you enter no process name, you will be
prompted at run-time for the name of the process to load.

This action is not available for use in subroutines.
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5. Samples

51LTM
5.1.1 Plane

Overview
Load this template into a process to measure a plane with a minimum of
three stationary points.

=== Template - C:\AxyzD atat\Pam\plane._tpl

Line |Ac’rion |Element(s)‘ Result |Di5play Report
1 Ask for Name — eeeee Nominal | hame
2 Measurement Defines: Paint (IFM) | ------- Line1-*+1 | Paint coordinates Paint data
3 Start Measurement [manual]) - ----- Naone required
4 Start Measurement [manual] | ------- Maone required
5 add. e MNone re quired
B Start W eazuremenl t [manual ) e MNone re quired
7 Condtional Go Toadd | ------- None re quired
8 Shape Best Fit - Flane Line 1 Line1-_*+ | Shape orgin Shape params, RMS
] ShowDatalog | ------ Naone required
A N ELE Ot
Description

Linel: The “Ask for Name” during load will be used by Line 2 (as
Point ID) and Line 10 (as Plane ID).

Line2: Defines the measurement mode (stationary) and sets the Point ID
(Plane Name_1).

Line3: Measures a point manually with the point ID defined in Line 2.

Line5: Measures a point manually with the increased Point ID of Line
3.

Line5: *“add:” is a location for the “loop” with which you can measure a
flexible number of points.

Line6: Same as Line 4.

Line7: The “Conditional Go To add” asks if you want to measure
additional points. If “yes”, the program jumps to Line 6;
otherwise it goes on with Line 10.

Line8: Calculates the shape with the name you define with the “Ask for
Name” action. All points with a name starting with “Plane ID_"
will be used for the calculation.

Line9: Calls the Data Log, where you can see if the process ran
properly (all lines green).

Additional Information

You could remove line 4 and 5, but you would no longer be sure that the
user measured the minimum amount of points.
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5.1.2 Move Station

Overview
Load this template into a process anytime you need to move the tracker
to a new station during a process.

#=+ Template - C:\AxyzD ata\Pam\MoveStation_tpl Hi=E
Line ‘Action | Elemen’r(s)| Result ‘ Display | Report
1 Ak forMame | --e---- Maominal name
2 SetDisplay | ----- Mone required
3 Measurerent Defines: Point | ------- Line1- + Puint coordinates | Point data
4 Start Measurement (manual) | ------- Mone required
5 Start Measurement [manual) | ------- Mone required
E Start Measurement [manual) | ------ - Mone required
7 addl: eeeea- Mone required
g Start Measurement (manual) | ------- Mone required
9 Condtional Go Taaddl ~  ------- Mane required
10 Change Subtite — ------- Mone required
11 Mew Station [LTM] | ------- Mone required
12 Change Subtite | -eeeens Mare reguired
13 Measurement Defines: Point | ------- Line1- + Puaint coordinates | Point data
14 Start Measurement [manual) | ------- Mone required
15 Start Measurement [manual) | ------ - Mone required
18 Start Measurement [manual) | ------- Mone required
17 add2 e Mone required
18 Start Measurement [manual) | ------- Mone required
19 Conditional Go To add2 ~~ ------- Mone required
20 Change Subtite | ------- Mone required
il Orient Metwork. | aeeeens Mone required
22 Message Display | --e-ee- Mane required
2 e

Description

Linel: “Ask for Name” will be used to define the ID of the first
orientation point (common point).

Line2: Setup Flexible Display.

Line3: Defines the measurement mode and sets the point ID defined
with the “Ask for Name” action.

Line4-6: Starts the measurement with the mode selected in Line 3.

Line7: Location where the program jumps to with the Conditional
Go Toin Line 9.

Line8: Starts the four point measurements.

Line9: “Conditional Go To” is used to ask the user if he wants to
measure additional points. If “yes” the program jumps to line
7, otherwise it goes on.

Linel0:  Changes the Display Subtitle.

Linell: Callsthe LTM Station Editor dialog, where you can add a
new station.

Linel2:  Changes the Display Subtitle.

Linel3: Defines the Measurement mode and resets the Point ID to the
name defined with the “Ask for Name” action.

Linel4-16:Starts the measurement with the mode selected in Line 13.

Linel7: Location where the program jumps to with the “Conditional
Go To” in Line 19.

Linel8:  Starts the four point measurements.
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Linel9:

Line20:
Line21:
Line22:

“Conditional Go To” is used to ask the user if we want to
measure additional points. If “yes” the program jumps to line
17, otherwise it goes on.

Changes the Subtitle.

Calls the Orient Network dialog of CDM/LTM.

Message that process has finished.

Axyz Process Automation Module 87



Axyz Ver.1.4.2 PAM SOFTWARE REFERENCE

5.1.3 LockCheck

Overview
Load this template into a process to ensure the tracker is locked on to a
reflector without having to change to LTM to lock the reflector on.

#=+ Template - C:\AxpzData\Pam\LockCheck tpl
Line |Acti0n | Element(s) | Result | Display | Report
1 OnEmorGoToBE  ------- Maone required
2 Condtional Go ToEnd | ------- Maone re quired
3 Unconditional Go To skip ------- Mone re quired
4 BB: |- MNone res quired
] Message Display | ------- MNone required
E shipp |- MNone required
7 Meszage Display | ------- Mone required
8 GoBirdbath  -e-e--- Mone required
9 End: eeeeees Maone required
L N L

Description

Linel: “On Error Go To” starts an error check. When an error occurs
from this point of the process on, the program will jump to the
line you define (BB:).

Line2: “Conditional Go To end” asks if the reflector is locked on. If
“yes” it jumps to the end of the process, otherwise it goes on.

Line3: If you said “no” in Line 2, the “Unconditional Go To” sends you
to Line 6.

Line4: This is the location to which PAM branches if an error occurs.

Line5: This messages informs you that you forgot to place the reflector
in the Birdbath or that the wrong reflector is selected.

Line6: Location for Unconditional Go To in Line 3.

Line7: This message instructs you to place the reflector in the Birdbath.
Line8: Sends the tracker to the Birdbath. If an error occurs (that is, there
is no reflector or the wrong reflector in the Birdbath) the

program branches to Line 4.
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5.1.4 Measure Check

Overview

Load this template, which calls a subroutine, into a process to import
points, inspect them and create a Deviation Report.

== Template - C:" AxyzData'Pam’,ex. =10l x|
Element(s) Display
Mominal name
Line Action | Element(s) Result Display Report
1 Subroutine Parameter | aaae--- Mone required
2 OnEmor Go ToErorHandler ) ------- Mane required
3 On Element Flag True Ga To al_measure | Line 1 Mone required
4 Find Reflector Line 1 Mone required
5 Measurement Defines: Point | ------- Line 1 - +Meaz Point coordinates Point data
5 Start Measurement (automatic] | - ------ Mone reguired
7 Set Element Flag True Line 1 Mone required
a Analysis Deviations Line1+1 Mone required Dreviations Deviations
9 Repott e Mone required
10 Unconditional Go Toend | --e--- Mone required
11 al_meazued: | aaa--- Mone required
12 Meszage Display | aaaa-- Mane required
13 Unconditional Go Toend | c--e--- Mone required
14 EroHandler e Mone required
15 Meszage Display | o-ee-- Mone required
16 end e Mone reguired
17 e e
Description
Template
Linel: Import nominal points for inspecting.
Line2: Calls subroutine .../Measurecheck.sub, and passes as the
name of the imported point as a parameter to the subroutine.
Subroutine
Linel: Represents the passed Parameter #1 value.
Line2: Set up to branch to “ErrorHandler” (Line 14) when an error
occurs.
Line3: Set up to skip to “al_measured” (Line 11) if the Element
Flag of the imported point is already set (True).
Line4-6:  Calls the “Find Reflector” action and measures the point
automatically.
Line7: Sets the Element Flag of the point passed in as Parameter
#1 to True.
Line8: Calls the “Analysis/Deviation” action.
Line9: Calls the “Report” action.
LinelO: Forces the process to jump unconditionally to Line 16.
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Linell:

Linel2:
Linel3:
Linel4:
Linel5:
Linel6:

90

Location where the process jumps to when the Element
Flag of the point specified in Line 3 is already True.
Message for Line 11 branch.

Forces the process to jump unconditionally to Line 16.
Location where the process jumps on any error in Line 2.
Message for Line 14 branch.

Location where the process jumps to from Line 10 and Line
13.
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5.2STM
5.2.1 Circle

Overview
Load this template into a process to measure a circle with an undefined
number of points.

<+ Template - C:\AxyzData\Pam\Circle.tpl M=l 3
Line|Ac’rion ‘EIement(s)|Result ‘Display |Repor‘r
Aisk forMame 0 ------- Nominal name
2 Point Measurement [STM]  ------- Line1-*+1 Point coardinates | Paint data
3 Point Measurement [STM]  ------- Increment Line 2 | Point coardinates | Paint data
4 Faint Measurement [STH] - ------ Increment Line 3 | Point coordinates | Point data
5 Conditional Go Toadd ~ ------- Mone required
E Unconditional Go To skip ~ ------- Mone required
7 add e Maone required
8 SetPaint 1D [STM)  ------- Increment Line 4
g Message Display  ------- MNone required
10 skip e Mane required
11 Shape Best Fit - Circle Line 1 Line1-_*+ Shape origin Shape params, AMS
12 ShowDatalog ------- MNone required
b N N L
Description

Linel: “Ask for Name” action that will ask for the circle name and
append “_*” e.g. “ShapelD_*”, where “*” is used as
wildcard.

Line2-4: “Point Measurement” actions for the minimum number of
points.

Line5: “Conditional Go To” for additional points.

Line6: “Unconditional Go To” to skip the additional points.

Line7: Location to jump to from Line 5.

Line8: Set Point ID for the first additional point.

Line9: Message Display instructing you to measure the additional
points.

Linel0: Location to jump to from Line 6.

Linell: Circle Best-Fit calculation using all measured points.

Linel2: Calls Data Log dialog to check if circle calculation was
successful.
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5.2.2 Additional Constant

Overview

Load this template into a process for defining the Additional Constant.
You can use the results you get here for the AddConst.xls you find in the
TPS5000 folder on the Axyz CD (TPS500\CCR Distance Field Check\
AddConst.xls).

#=+ Template - C:\AxyzData\Pam\AddConstant. tpl
Line |Acti0n | Element(s) | Result |Display |Report
1 SetDigplay e Mane e quired
2 Units: Len=millimeter(Z] Ang=degree(4) ------- Mane e quired
3 Reflectars [ eeeeees Mone res quired
4 Set TDA Modes (STM) [Disabled) | ------- Mone res quired
] Atmogpherc | eoo-e- Mone required
E Message Display | o----- Mone required
7 Point Measurement (STM] | c------ Station1/Paint1 | Paint coordinates  Point data
g Faint Measwrement [STM] | ------- Station/Paint2 | Paint coordinates Point data
9 Message Displap | a-eeees Mane e quired
10 Message Displapy | a-eeees Mane e quired
11 Point Measuremen bISTM) eeeee Station2/Paint1 | Paint coordinates  Point data
12 Point Measurement (STHM] | ---e--- Station2/Paint2 | Point coordinates  Point data
13 ChangeBody | o---- Mone required
14 Meszage Display | eee-e- Mone required
L R

Description

Linel: Setup of Flexible Display.

Line2: Sets the Units you need for the AddConst.xls.

Line3: Calls the reflector dialog of STM/MTM where you have to
select CCR1.5 (STM).

Line4: Disables the ATR-mode.

Line5: Calls the dialog where you can enter the Atmospheric Data
(Temperature and Pressure).

Line6: Message Display that instructs you where to place your
theodolite.

Line7: Measures the first point.

Line8: Measures the second point.

Line9: Message Display that instructs you where to move your
theodolite.

Linel0: Message Display that instructs you to level the instrument.

Linell: Measures the first point.

Linel2: Measures the second point.

Linel3: Changes the Display Body and tells you what to do with the
measurements you have taken.

Linel4: Message Display that informs you the process has finished.

Additional Information

As is, this template is ideal for users who know how a CCR-Calibration
works. Less experienced users may need to add additional information
with Message Displays and Flexible Displays.
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5.2.3 Move Station

Overview
Load this template into a process anytime you need to move a theodolite
to a new station during a process.

#=+ Template - C:\AxyzD atah\Pam\MoveStation_tpl |_ O] ]
Line |Ac’rion |Element(s)|ResuI’r |Display |Rep0r1
1 Agk forMame | -e--e-- Maominal name
2 Message Display | ------- Mone required
3 Point Meazurement [STM] | ------- Line1- + Point coordinates | Point data
4 Point teasurement [STh) | ----- - Increment Line 3 Fuaint coordinates | Point data
5 Point Measurement [STM] | ------- Increment Line 4 Point coordinates | Point data
E SetPoint 1D (STM) | ------- Increment Line 5
7 Message Display | ------- Mone required
g Meszage Digplay | ------- Mone required
9 tessage Display | ------- Mone required
10 Mew Staton | ------- Mone required
11 Message Display | ------- Mone required
12 Paint bMeasurement [STh) | ----- - Line1- + Faint coordinates | Point data
13 Point teasurement [STh) | - - - Increment Line 12 | Point coordinates | Point data
14 Point Measurement [STM] | ------- Increment Line 13 | Point coordinates | Point data
15 SetPoint 1D (STM) | ------- Increment Line 14
18 Message Display | ------- Mone required
17 Orient Metwork. | ----a- Mone required
18 Message Display | ------- Mare required
L R

Description

Line 1: “Ask for Name” will be used to define the ID of the first
orientation point (common point).

Line 2: Message Display tells you to measure common points for move
station function.

Line 3: Measures point using name provided in the “Ask for Name”
function.

Line 4. Measures point using incremented name from Line 3.

Line 5: Measures point using incremented name from Line 4.

Line 6: Sets point ID using incremented name from Line 5.

Line 7: Message Display that tells you to measure additional points.

Line 8: Message Display that tells you to move the theodolite to a new
position.

Line 9: Message Display that tells you to level the Total Station.

Line 10: Opens the Station Editor dialog of STM.

Line 11: Message Display that tells you to measure common points in
new position.

Line 12: Measures point using name provided in the “Ask for Name”
function.

Line 13: Measures point using incremented name from Line 12.

Line 14: Measures point using incremented name from Line 13.

Line 15: Sets point ID using incremented name from Line 14.

Line 16: Message Display that tells you to measure the additional points
from station 2.

Line 17: Starts the Orient Network function.

Line 18: Message Display that informs you the process has finished.
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5.2.4 Au

toinspect

Overview

Load this template into a process to perform a kind of Autoinspect. It
will automatically measure reference points. However, there will be no
deviations saved with the point measurement as happens in the STM

Autoinspect feature.
+=+ Template - C:\AxyzData\Pam\Autolnspect.tpl [_ O] =]
Line |Ac’ri0n |EIemen’r(5)|ResuI’r |Di5p|a).r |Rep0rt

Tolerances
Set Displap

G

Reference point [StdDev) | ---- - Mominal name
Position ta [STM] Line 3 Mone required

....... Mone required
....... Mone required

Set TDA Modes [STM] [ATR enabled] ------- Mone required
Poirt Measurement (STHM] | ---en-t Line 3- + Point coordinates | Paint data
Analysis Deviations Line3+1 Mone required | Deviations Deviations
Set TDA Modes [STM] [Disabled] | ------- Mone required
=T S O
Line 1: Sets the tolerance used for the coloring of the coordinates. This

Line 2:
Line 3:
Line 4:
Line 5:
Line 6:

Line 7:

Line 8:
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tolerance setting can also be done only once afterwards when
creating a process.

Sets a Flexible Display.

Import function for the reference point.

Sends the Total Station to the coordinates of the imported point.
Activates ATR-mode.

Starts point measurement automatically, because ATR is active
and Measure from Station is deactivated.

Analysis/Deviations action that calculates the deviation between
reference and measured point.

Deactivates ATR-mode.
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5.3 MTM
5.3.1 Orientation

Overview

Load this Orientation template into a process when you can select
between Accurate and Approximate Orientation and measure as many
points and scalebars as you want.

-« Template - C:\AxpzD ata\Pam\Orientation_tpl [_ O[]
Line‘ Action | Element(5)| Result | Display ‘ Report
1 Asgk for Mame | --oooo Mominal name
2 SetDisplay [ -eeeen Mone required
3 Caollimation: | --eeees Mone required
4 Selection | ------- Mone required
5 Approximate: | -ee--- Mone required
B Approgimate Colmation | ------- Mone required
7 Unconditional Ga Ta Paints | ------- Mare required
g Accurate: | eeoa-- Mone required
g Accurate Collimation | ------- Mone required
10 Pointe: [ eeeeees Mone required
1 SetPoint D [MTW] | ----e-- Line1- +
12 Message Display | ------- Mone required
13 SB: e Mone required
14 ScalgBar | eeeee- Mone required
15 Conditional G To 5B | ------- Mone required
16 Orient Network | ------- Mone required
17 Conditional Go To Remeasure | ------ - Mone required
18 Uncondiional Go ToEnd | ------- Mone required
19 Remeasue: | -aeee- Mone required
20 Selecion | -eeeee- Mare required
21 End: - Mone required
R R CEr

Description

Linel: “Ask for Name” of the first common point.
Line2: Setup of Flexible Display.
Line3: Location where you jump to if you have to remeasure the

Collimation.

Line4: *“Selection” action, for choosing Accurate or Approximate
Collimation.

Line5: Location where you jump to if you select Approximate in Line
4

Line6: Calls the Approximate Collimation dialog.

Line7: “Unconditional Go To” to skip lines 8 and 9.

Line8: Location where you jump to if you select Accurate in Line 4.

Line9: Calls the Accurate Collimation dialog.

Linel0: Location where you jump to if you have to remeasure points.

Linell: Sets the point ID for the first common point.

Linel2: Message Displays that instructs you to measure as many points
as you want.

Linel3: Location where you jump to if you have to measure or
remeasure additional scalebars.

Linel4: Calls the ScaleBar dialog.

Linel5: “Conditional Go To” for measuring additional scalebars.
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Linel6: Calls and starts the Orient Network function of CDM,
STM/MTM.

Linel7: “Conditional Go To Remeasure” sends you to Line 20 if “yes”,
otherwise it goes on with Line 18.

Linel8: “Unconditional Go To end” sends you to the end of the
template.

Linel9: Location where you jump to if you said “yes” in Line 17.

Line20: “Selection” action allowing you to select where you want to
jump to (above Collimation Measurement, above Point
Measurement or above Scalebar Measurement).

Line21: Location where you jump to from Line 19.

96 Axyz Process Automation Module



Axyz Ver.1.4.2 PAM SOFTWARE REFERENCE

5.3.2 Transformation

Overview
Load this Transformation template into a process to perform a
transformation in MTM with four points.

«-= Template - K:\PAM\Template\mtm\Transformation.tpl [_ (O]
Line |Ac’ri0n | Element(s) | Result |Display |Rep0rt
1 Azk forMame | a-e-ess Mominal narme
2 Reference point [Std Dev] | ------- Marinal narme
3 Reference point (Std Dev] | ------- Mominal name
4 Reference point (Std Dev] | ------- Mominal name
I} Reference point [Std Dey] | ------- Mominal name
B Setup Display | ------- Mone required
7 Poirt Meazurement (MTH] | ------ - Line 2 - + Point coordinates | Point data
g Foint Measurement (MTH] | ------ - Line 3 - + Faint coordinates | Point data
g Foint Meazurement (MTh] | ------ - Lined - + Foint coordinates | Point data
10 Foint Meazurement (MTh] | ------ - Line5- + Foint coordinates | Point data
1 Change Display Subtitle | ------ - Mone required
12 Transformation Line 2 + 3 Line1- +
13 Message Display | ------- Mone required
14 Show Datalog | ------- Mone required
T B B B

Description

Line1l:  “Ask for Name” of the resulting coordinate system.

Line 2-5: Import of reference points.

Line 6:  Setup of Flexible Display.

Line 7-10: Point measurement of the reference points.

Line 11: Change the Subtitle to show the user that the transformation
starts.

Line 12:  Transformation using the name provided in the “Ask for
Name” action selecting the four imported points.

Line 13: Message Display that tells you the Transformation has
finished.

Line 14: Calls the Data Log dialog.
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6. Structures

6.1 Structures in Programming Languages and in PAM

Loop in PL Loop in PAM

IF yes CONDITIONAL GO TO if

THEN UNCONDITIONAL GO TO else

if:

ELSE
UNCONDITIONAL GO TO end
else:
end:

DO do:

UNTIL yes CONDITIONAL GO TO end
UNCONDITONAL GO TO do
end:

DO do:

WHILE yes CONDITIONAL GO TO do

WHILE yes start:

CONDITIONAL GO TO do

DO UNCONDITIONAL GO TO end
do:

UNCONDITIONAL GO TO start
end:

UNTIL yes start:

CONDITONAL GO TO end

DO
UNCONDITIONAL GO TO start
end:

Switch SELECTION 1,2,3

CASE 1

1:

BREAK

CASE 2 NCONDITIONAL GO TO Endselection

2:

BREAK
Endselection:
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