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Software Installation

Your AP laser tracker is delivered with two software packages: the API TrackerCal™ 4 Software (for
maintenance and field calibration) and a third party geometric analysis package as appropriate for the user’s
applications. If your computer was included as part of your order from API, the calibration software, and the
geometric analysis package is pre-installed. To Install TrackerCal™ 4, insert the API calibration software USB
flash drive into your computer, open the file explorer to view the USB flash drive, and double click on the
“TrackerCalib.exe” file (note: actual name of file may be slightly different depending on version number). The
setup program will guide you through the installation process.

Starting TrackerCal™ 4

To initialize the tracker program double click on the “TrackerCal™ 4.” icon located on the desktop. If the icon
is not present the software may be run from the start menu under “Programs: API Laser Tracker System”.

Tracker Connection @

Tracker and IP information
IP Discovery

Connect Tracker

LEED

Close

The user will be immediately prompted with a Tracker connection dialog. To initialize the tracker, click the
“IP Discovery” button, choose the IP address corresponding to the tracker (default is 192.168.0.168) in the
Tracker and IP information field, and click the “Connect Tracker” button. When the API Tracker begins the
initialization routine, the Tracker will cycle through an index search of the encoders on the tracker unit.
(NOTE: the system index only occurs the first time after the system has been powered on, or reset). As soon
as the search index pulse is found, the program will proceed to the main operations screen. Please note that
the laser head must be allowed to warm up for one half hour to achieve best accuracy. The laser distance
display will indicate that the laser is warming up. Once the laser is ready, the laser distance reading will
display a numerical value, and the green led on the tracker head will light up.
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Choosing an API Product

TrackerCal™ 4 is designed to function with the following devices:
1. APILTS-3000 IFM/ADM based Precision Measurement System
2. API OT Advanced ADM station
To switch between these two systems, navigate to the main window of the TrackerCal™ 4 software (after

software initialization) and choose the “Configuration” option from the “View” dropdown menu.

Operations | View | Calibration Data Collection Report About 7

3 [~ i

= + Switch Coordinates Ctrl+Alt+S QvCc ADM
¢— |l Configuration Ctrl+C Full CAL
: | °¥" Diagnosis Ctrl+D

Iom——|
System Check Azimuth (deg)

Choose the OT or T3 (LTS-3000) in the resulting window (System Options). Restart the software to save
changes.

Device Type

i i ® 13 O ot
e Default Home

® 1.5"

O o.5"

O 7 )"8"

Units & Language
QK Cancel
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Software Operation

The main operations screen contains various icons that provide the user with data feedback from the tracker
in addition to two tool bars and the main menu. The icons are described below:

Home . .
Tl_rlgg;gr Cartesian / Data Manager Quick Volumetric
Spherical Diagnosis Calibration (QVC)

Conﬂguratlon Coordiqates ADM.
/ Calibration

Connect—» T & C°2 M Bl S F—— &t

Program

ns View Calibration DataCollection ~Report About

'H« W & < " A Bl S

System Check

Azimuth (deg)

QVvC

22T -0.001

Elevation (deg)

Create “. ‘:V IR Distance (mm)

o 159.100

Weather Station is connected

Coordinate Screen — The target location screen shows the position of the target in terms of the
active coordinate system, which may be toggled, between Cartesian or spherical coordinates. The
distance from the laser head to the target is always displayed.
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System Checks & Galibration Procedures Data Diagnosis Window

The main menu contains a number of basic functions. The

operators will need to use two of the functions to evaluate the B [Time stamp: 10654532
. . - [vlTracker i e
system performance. Those functions are the Front sight / Back |z rrrbe [P Emorcratse
. . . . . . i Distance (mm): 161.338
sight and the Quick Volumetric Calibration functions. e [Soneien) Satra
X (mm): n}lésssu'
¥ (mm): 87.4481
2{(mm): -135.583
LevelX (deg): 1698.18
H IJ-\T:Te g)(:dlegaaz ’
Evaluating System Performance A o 75
. . Rovrtemz (0 157
Before using the laser tracker, it should always be checked for Tobe Temp (593
system accuracy and performance. This is done by monitoring the Aom reenty (O 05

|Laser Intensity (¥):  0.789

system sensors and by running a One Point QVC (or Front sight /
Back sight) measurement. On models equipped with an ADM
system, the ADM Verification tool is also used to check ADM system
accuracy.

[ W~ |

Monitoring the System Sensors

Click on the Data Diagnosis icon from the Toolbar or select it from the View menu. This will open a dialog box
displaying the raw system data. Given this information the user should check the following conditions:

Check the Laser Intensity

1. Track the SMR to a distance of approximately 5 meters from the Tracker
2. Observing the Laser Intensity in the Data Diagnosis window, it should decrease no more than 20%
3. Open the Data Diagnosis window and note the raw intensity values

Check the Weather Station

With the Data Diagnosis Window open, refer to the AirT, AirP and MatT paramaters. Verify that these
parameters are active and updating.

Backsight Accuracy Check

By measuring the Backsight angle of several targets throughout the work volume, the user can quickly
evaluate tracker calibration status. When the backsight measurements are taken, the angle difference
between subsequent measurements should be less than 0.003 degrees.

*IMPORTANT NOTE: A backsight accuracy check or One Point QVC (which includes the Backsight
Check) should be performed at the start of any new measurement job.
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Backsight Accuracy Check Procedure:

1. Track the SMR out to a stable nest or Calibration Tripod

Operations  View | Calibration | Data Collection Report About

N | 22 ADM Linear Calibration CtrisL
: ?Q— ﬁw ui Quick Volumetric Calibration Ctrl+Shift+Q
L% Birdbath Calibration Ctrl+B
System Check |
2 ADM Verification Ctrl+V
°1° One Point QVC Ctrl+P

(sTER!

Front Back Sight Check Ctrl+F

1P

[ Front Back Sight Check Wizard

Front-Back Sigth Check Introduction

Front-Back Sight Check operation
is used to check the QVC result.
If the angle difference between
the front and back sight of either
axis is greater than 0.003 degree,
the user will need to redo the
QVC to guarantee the accuracy
of the system.

Tracker Front Sight / Back Sight Check

rore__ | > | [ oo |

3. Follow the instructions printed on the screen and click “Next” to continue.

[ Front-Back Sight Check Wizard

Front-Back Sight Check Procedure

- -0.0655

-57.1791

Distance (mm)

161.3382

Measurement Taken
0

Tracker Front Sight / Back Sight Check

e | [ owssre | [ cton | e el |

4. When the SMR is positioned properly, the user must click “Measure” to pick up the measurement.
The tracker will measure the Front Sight position, then switch to the Back Sight position and report
the error (it will also return to Front Sight).
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[ Front-Back Sight Check Wizard
Front-Back Sight Check Result

Measurement Result

The result is out of spec.
Please do the full QVC.

Azmsth (Deg) Elevation (Deg)
FrontSight -0.0655 -57.1793
BackSight 1799139 237.1802

onerence [N | ooovo

Tracker Front Sight / Back Sight Check

<gack | Cancel

5. If the error exceeds the tolerance, a Quick Volumetric Compensation must be performed. The
software will indicate when the result is out of API specification.

One Point QVC

The “One Point QVC” is the main field-adjustment tool for the Tracker3™. It combines the volumetric
compensation and Backsight Verification simplified into a single tool. As the name implies, the “One Point
QVC” requires only a single point to compensate the Tracker geometry. QVC stands for “Quick Volumetric
Compensation.” Most any point can be used with the single point QVC method, the only requirement is that
the point be at least 2 meters away from the Tracker3™ system. This 2 meter range gives a much better
statistical assumption to compensate the full working range of the instrument than calibrations performed at
a close range. For best practice, it is usually most meaningful to run the “One-Point Quick Volumetric
Compensation” at a point in the expected working volume of your job.

To start the One Point QVC, go to the Calibration menu and select “One Point QVC”. A dialog box will open
reminding you that the procedure be activated when the SMR is beyond 2 meters (6.5 Feet). Click “Next” to
proceed to the next screen.

B One Point QVC Wizard

One Point QVC Introduction

1 Point QVC will be activated when
the SMR is beyond 2 meters from the
tracker. Meanwhile the distance has
to be valid and tracker has to be in
tracking mode.

Tracker 1 Point QVC (Quick Volumetric Cal)
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A second dialog box will display a digital readout of the SMR position. Click the button labeled “Measure” to
proceed. The Tracker will then take a single reading from the frontsight and backsight positions.

“B SOFTWARE TIP: The Measure button will be unavailable until the SMR is moved beyond the 2-meter

requirement.

The difference between the two measurements will be displayed in the “Difference” row

After the measurement is complete, press the “Update” button to apply the compensation to the tracker’s
parameter file. From this point, the procedure is the same as the standard QVC detailed below (see Saving

QVC Data).

E= One Point QVC Wizard

Tracker 1 Point QVC (Quick Volumetric Cal)

One Point QVC Procedure

Azimuth (deg)

-2.3188

Elevation (deg)

3.5492

Distance (mm)

2310.9163

(omsmre [ <coack | net> [ conn ]

[ One Point QVC Wizard

Tracker 1 Point QVC (Quick Volumetric Cal)

One Point QVC Result
Click the 'Apply' button to update the

PRM file. Or click the ‘Cancel’ button
to discard the calibration result.

Measurement Result

Azimuth (Deg) Hevation (Deg)
FrontSight -2.3191 3.5492
BackSight 1716798 1764510
Difference 0.0011 0.0003

(_roaty [ _concet ]
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Quick Volumetric Compensation

4-Point QVC

The Quick Volumetric Compensation (QVC) uses a four-position

. ) : Equipment Recommended for QVC
volumetric calibration method. API Tracker3™ angular

measurements are taken at four fixed positions (A, B, C and D). *  Laser Tracker 3 or OmniTrack
The API Tracker Software automatically calculates six system error e  Tracker Stand
parameters and applies the appropriate compensation. The Full

. . ) e APl Calibration Tripod or SMR Drift
QVC should be run if the One-Point QVC gives a result greater Nest

than 0.003 degrees in elevation or azimuth.

QVC SMR positions: Point | Position

1. Position A - Place the SMR and nest on the wall or API A 1. Mount SMR nest on
Calibration Tripod less than one meter from the tracker. Tripod at 0° + 0.5°
Slide the SMR up or down to locate the tracker elevation ,
at 0°. If using a Drift Nest, hot glue the SMR nest to the 2. Distance from tracker:

wall at this position. less than 1 meter

2. Position B — Move the SMR with nest/Calibration Tripod to
a distance greater than 5 meters from the tracker. Slide the
SMR up or down to locate the SMR at 0°.

B 1. Mount SMR nest on
Tripod at 0° £ 0.5°

3. Position C - Place the SMR and nest on the wall or 2. Distance from tracker:
Calibration Tripod approximately 0.2 to 1 meters from the 5 to 20 meters
tracker. Slide the nest up or down to locate the SMR (not
the nest) at +55°. C 1. Mount SMR nest on

4. Position D — Place the SMR and nest on the wall or floor Tripod at (+)55° + 5°
approximately 0.6 to 1 meters from the tracker. Slide the 2 Distance from tracker:
nest to locate the SMR (not the nest) at -55°. 0.2 to0 1 meters

D 1. Mount SMR nest on
tripod or drift nest on
floor at ()55° + 5°

2. Distance from tracker:
0.2 to 1 meters

NOTE: If you do not own an AP Calibration Tripod, you may use a drift nest hot-glued to a wall or structure
at each of the 4 positions

QVC Procedure

To start the QVC procedure, go to the Calibration menu and select Quick Volumetric Compensation. The
QVC procedure will automatically step you through the measurement sequence.

Click— Start Calibration

Position A

5. Position the SMR at Position A
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6. The graphical arrow on the right side of the window will prompt you to move the SMR in the indicated
direction. When the SMR is in the correct position, a green target will replace the arrow to indicate

proper positioning.
7. Click — Pick Up This Point

8. You will observe the tracker taking measurements in Frontsight and Backsight positions.

ES Qe wizard

Full QVC : Point A
POINT A

Distance (mm)

DISTANCE:

<t 161.31009

ELEvaTION:
o*0.5°

Elevation {deg)

-57.18528

| Tracker FullQVC

Position B

9. Position the SMR on Position B

10. When the SMR is at the correct distance, the Red stop sign in the graphical window will be replaced

by a green target.
11. Click — Pick Up This Point

Full QVC : Point B
POINT B

Distance (mm)

DISTANCE:

>5m 844.55029

ELEVATION:

When SMR is
aligned propetrly

>

When SMR is at
the correct

0*0.5°

Elevation (deg)

-0.07347

[ Tracker FullQvc

| distance >

| Tracker FullQVC

Full QVC : Point A

Distance (mim)

844.54944

Elevation {deg)

-0.07328

Full QVC : Point B

Distance (mim)

6096.50684

g Elevation (deg)
(e}
g
w
M -0.27493
2
8
=
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Position C

12. Position the SMR on Position C
13. Follow the on-screen indicators to position the SMR correctly
14. Click — Pick Up This Point

Position D

15. Position the SMR on Position D
16. Follow the on-screen indicators to position the SMR correctly
17. Click — Pick Up This Point

Saving QVC Data

The software will prompt you to apply the new QVC data.
Click “Apply” to save the results. Click on “Don’t Apply” to cancel without applying any results.

ADM Verification (LTS-3000 Only)

The ADM Verification tool directly checks the accuracy of the Absolute Distance Measurement (ADM) system
using the Interferometer as a baseline. To use this tool, click the “Verify ADM” feature in the quick check tool
bar.

e IMPORTANT NOTE: ADM Verification should be performed at the start of any new measurement job.

The user will be prompted with a dialogue explaining the function of the ADM Verify procedure.

[ ADM Linear Verification Wizard
ADM Verification Introduction

This procedure checks ADM Linear
Calibration result,

Collect points at different distances
from the Tracker and observe the
difference between ADM distance and
IFM distance.

Tracker ADM Verification
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To continue to the ADM Verification procedure, choose the trigger method before clicking the “Next” button.
Note: use the “Pick Stable Point” option to allow the software to automatically trigger the measurement when
the SMR is stable. Choose the “Pick Manually” option to manually trigger the measurements using the
computer mouse or API-provided remote control.

“B SOFTWARE TIP: Choose the Stable Point feature to automatically trigger measurements when the SMR
is stable

In the following screen, data is presented as measurements are taken. The data displayed corresponds to
the IFM distance, the ADM distance, the ADM intensity, and the difference between the ADM and IFM
distances.

[ ADM Linear Verification Wizard
Picked Points 0
M(men)

161.338

ADM(rmm)

161.338

IFM (mm) e (=) ADM irtacuity (V) IFM-A0M (men) N

v
< >

Tracker ADM Verification

= <tac | [Cwet> [ canem |

To initiate a measurement, allow the SMR to stabilize (Stable Point method) or click the “Pick” button (manual
trigger). Ensure that the IFM-ADM is within API’s defined specifications for your LTS-3000 system. If the
IFM-ADM value is out of specification at any time, the user must perform an ADM Linear calibration. To store
the results in the Log file and Report, select “Next” to finish the procedure. The software will display a
dialogue indicating that the ADM verification procedure has finished.

[ ADM Linear Verification Wizard
ADM Verification Result
ADM Verification Procedure is stopped.

Total of 10 points are collected in the
process.

Tracker ADM Verification

|

ADM Linear Calibration (LTS-3000 Only)

The TrackerCal™ 4 software has an ADM calibration feature intended to calibrate the ADM distance
measurement using the IFM distance as a reference. This procedure calculates the difference between the
ADM and IFM at specific distances for compensation of the ADM module. [t is best to use the API
Calibration Tripod for quick positioning of the SMR during this procedure, but a drift nest secured to the floor
or wall at each calibration point will suffice. APl recommends minimum five equally-spaced points be used
for the ADM Linear Calibration between 2 and 20 meters from the tracker.
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e IMPORTANT NOTE: ADM Linear Calibration is only available for the LTS-3000 system

ADM Linear Calibration Procedure
To start the ADM Calibration procedure, either click on the ADM Calibration button in the toolbar or go to the
Calibration menu and select ADM Linear Calibration. The procedure will automatically step you through the
measurement sequence.

Operations  View | Calibration | Data Collection Report About

e | 22% ADM Linear Calibration Ctrl+L
# oo ﬁ W 75 Quick Volumetric Calibration Ctrl+Shift+Q
: % Birdbath Calibration Ctrl+B
System Check

A°% ADM Verification Ctrl+V

= 9° One Point QVC Ctrl+P
Front Back Sight Check Ctrl+F

The user will be prompted with a ADM Linear Calibration introduction window that provides a short overview
of the procedure.

=
| ADM Linear Calibration Wizard

ADM Linear Calibration Introduction
Collect data ranging from 2m to 20m.

The recommended number of points is 5.

Parameters
Number of Points to Collect: S
Options

Pick Stable Point Pick Manually

Cc
0
=5
©
[
2
©
O
o
©
-7
£
=
=
(=]
<
-
(7}
X
(3]
T

o) (e

The user must choose the trigger method and number of calibration points before clicking the “Next” button.
The default number of calibration points is 5, which should very effective for most applications. This value
can be raised or lowered (3 being the minimum) depending on the size of the measurement job and the
accuracy required. Note: use the “Pick Stable Point” option to allow the software to automatically trigger the
measurement when the SMR is stable. Choose the “Pick Manually” option to manually trigger the
measurements using the computer mouse or API-provided remote control.

\/@ SOFTWARE TIP: Choose the Stable Point feature to automatically trigger measurements when the
SMR is stable
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= ADM Linear Calibration Wizard)

Picked Points 0

1FM(nch)

6.382

ADM(inch) |

6.362

IFM (inch) ADM (inch) ADM Intensaty (v) IFM-ADM (inch)
1

Tracker ADM Linear Calibration

When the ADM Linear Calibration dialog appears, follow the calibration procedure detailed below:

1.

Place the target at point 1, which should be roughly 2.5 meters from the tracker at any angle.
Regardless of the total number of calibration points selected in step 2, the first point should always
be taken at a linear distance of 2 meters or greater. Alternately, you can fix a point and move the
tracker a similar distance to get the same result. Click on “Pick” button (manual trigger mode) or
allow the SMR to stabilize (Pick Stable Point mode) to continue or “Abort” to cancel without applying
any results. The tracker will take a single reading of the point.

Move the target (or tracker) for each remaining calibration point. The points should be spaced at
equal intervals with the final point being roughly 20% further than the distance to your work area. For
example, if the object you are measuring is 15 meters away, and you used the default 5 points, a
good scheme would be to take points at 3m, 7m, 11m, 15m, 18m.

After all points have been collected, the SMR must be returned to the Birdbath (initial position). The
software will prompt you to do so. Note: if you choose to click the “abort” button at this time, the
ADM linear calibration will not complete and the compensation will not be applied.

Once the calibration has finished, click “Apply To PRM file” if you are satisfied with the result. Click
on “Don’t Apply” to cancel without applying any results.

Data Acquisition

There are three methods to acquire data in TrackerCal™ 4: Dynamic Measurement, Static Measurement,
and Sigma Measurement.

1.

Dynamic Measurement collects data without the use of software filters. All data collected in this
mode are raw data and displayed in the output file i.e. if the software is set to collect 100 points @
100 Hz, the data collected will contain 100 points and the measurement will have duration of 1
second.

Static Measurement uses a time-based averaging technique to lower the contribution of outliers to
the overall data. In this mode, the user specifies the sampling period and number of samples i.e.
100 points @ 1 second sampling period will have measurement duration of 1 second with 100
points averaged into one measurement.
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3. Sigma Measurement is a form of Static Measurement that uses a Sigma (standard error) band to
remove outliers from the measurement. Like the Static Measurement mode, the Sigma
Measurement performs a temporal average but unlike the Static Measurement mode, Sigma
Measurement also employs a sigma band filter to remove outliers. For example, if the Sigma band is
set to 2 Sigma, the software will automatically remove all points that are greater than 2 standard
deviations from the mean.

Operations  View Calibration IData Collectionl Report  About

G Sigma Measurement Ctrl+Shift+S
H 2 ﬁ W @ «#* Dynamic Measurement Ctrl+Shift+D
5 | TTL Data Ctrl+T

E +~ Static Measurement Ctrl+Shift+G

System Check

The data acquisition profiles can be accessed in the “Data Collection” menu on the main coordinate screen.

Dynamic Measurement

To open the Dynamic Data Collection wizard, choose Dynamic Measurement from the dropdown menu.

[ Dynamic Data Collection Wizard

Dynamic Data Collection.

Enter the number of points you wish to
collect,

Choose the rate of data collection from the
drop down box.
}

Input date
Enter Number of Points te Measure 100
Number of Polts Required per Second 157 -

(V] Oheck here to obtain dagnosti

Tracker Dynamic Data Collection

e Carcel

The wizard will prompt the user to enter information on the number points and the sampling frequency for
the measurement. The “Check Here to Obtain Diagnostic” box allows the user to acquire full diagnostic
information on all sensors in the API Tracker. To simply acquire X,Y,Z (point) and Environmental Sensor
information, uncheck the diagnostic option box. After the information fields have been completed, press
“Next” to continue with the wizard.
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[ Dynamic Data Collection Wizard

c
-]
5
2
-3

(8]
8
o

(o]
0
E
=
c

>

o
)
<
(+]
£
=

Rart Save Cancel

The user must press the “Start” button to initialize the measurement. The “Data Count” field will count the
number of points acquired by the software as the measurement progresses. When the data counter has
reached the number of points entered at the initial screen of the wizard, the measurement is complete, and
the user will be prompted to save the data as a file. The outputted file (file path specified by the operator) will
be represented in a CSV (comma separated value) format.

Static Measurement

To open the Static Data Collection wizard, choose Static Measurement from the dropdown menu.

[ Static Measurement Wizard

Static Data Collection.
INTRODUGTION

Enter number of points you wish to

collect and average period of data

collection.

Click "Next' to if you choose to keep
default values,

Taput data
Sample Foints 100

Tracker Static Data Collection

Average Period (s) z

[ het | [ coet

The wizard will prompt the user for measurement information. The “Sample Points” field contains the
number of points the user intends to average during the measurement process. The “Average Period” field
contains the amount of time the user intends to run the measurement. For example, if the user wishes to
measure for 20 seconds and average 20 points for a measurement, both fields will contain “20.” Press
“Next” to continue to the next step in the wizard.
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[ Static Measurement Wizard

Data Count

MEASUREMENT

1
Aznwith (deg)

-0.0652

Fevation (deg)

-57.1793

Distance (mem)

161.3382

| g i)

Tracker Static Data Collection

To acquire data, press the “Trigger” button which will trigger the Tracker to take a measurement. When the
user is finished collecting data, he/she must press the “Save” button and follow the onscreen dialog. The file
will be saved as a CSV (comma separated value) format.

Sigma Measurement

To open the Static Data Collection wizard, choose Sigma Measurement from the dropdown menu.

S Sigma Measurement Wizard

Sigma Measurement is for Static Data

S i g ma Collection.

Measurement Enter the Sigma Band value in the
range 1 to 5.

Enter the average time for each
measurement in seconds. Valid range
is 1 to 10 seconds.

O

Tracker Sigma Measurement

The Sigma Measurement allows the operator to choose a sigma (normal) filtering band between 1 and 5
standard deviations from the mean. This value is inputted in the “Sigma Band” field and must be an integer
number between 1 and 5. The length of the measurement must be input to the “Average Period” field.
When the fields are complete, the operator advances the wizard by clicking the “Next” button.

TCAL4 user Manual 19




[ Sigma Measurement Wizard

COLLECTING
DATA

©

Tracker Sigma Measurement

Data Count
1

Azimuth (deg)

-0.0641

Elevation (deg)

-57.1788

Distance (mm) -

161.3382

Sigma Error

Average Error(mm) 0.0003
Maximum Error(mm) 0.0023
RMS Error(mm) 0.0004
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To acquire data, press the “Trigger” button which will trigger the Tracker to take a measurement. When the
user is finished collecting data, he/she must press the “Save” button and follow the onscreen dialog. The file
will be saved as a CSV (comma separated value) format.
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Target Types and Home Position

Defining Target Type

TrackerCal™ 4 software and the API T3 or OT allows the user to choose from three different sizes of SMRs;
1. 1% inch SMR
2. 7/8 inch SMR
3. ¥ inch SMR

These targets can be changed by selecting the “Configuration” dialogue under the “View” drop down menu.

Operations | View | Calibration Data Collection Report About

= & Switch Coordinates Ctri+Alt+S QVC ADM
: 34— [l Configuration Ctrl+C Full CAL
__,' %" Diagnosis Ctrl+D

System Check Azimuth (deg)

The Target Type selection is made in the “System Options” tab.

B TrackerCal - 4 Configuration PIX
Device Type
ﬁ ® 13 O ot
e Default Home
[ o7tem Gptions | e
O o.5"
abc
O 7/8"
Units & Language
[ OK ] [ Cancel ]

The selected target will be interpreted by TrackerCal™ 4 as the active target for the duration of the software
session.
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Home Manager (Remote Home and Birdbath Locations)

The Home Manager is a tool used to define the home positions of each target type as well as the Remote
Home feature. This tool is found under the “Operations” dropdown menu, or by clicking the Home Manager
button in the upper icon menu bar.

1a_ /M Data QvCc ADM
'ﬂ'«— iﬂr ﬁl K/ .Fully CAL

The user will be prompted with a Home Manager main window. To add a remote home position, drag the
SMR out to a remote location (using IFM only for LTS-3000) then select the Remote Home item and click the
“Add” button in the remote home main window.

Home Manager

Name X Y 2 Az EH IM

Remote Home
= Bird Bath
1.5inch - - - - - -
0.5inch - - = = - -
7/8inch - - - - - -

Delete Go Home Close

To return to the Remote Home position, select the position added by the Remote Home utility and click the
“Go Home” button in the Home Manager main window.

Name X Y 4 Az
=} Remote Home
Home_6 0.099 87.447 -135.584 -0
= Bird Bath
1.5inch - = - -
0.5 inch - - - -
7/8inch - - - -
< | >
Add [ Delete ] [ Go Home: ] [ Close ]

To remove Remote Home locations, select the Remote Home position you wish to remove and click the
“Delete” button in the Home Manager main window.

e IMPORTANT NOTE: The remote home location MUST be stable with respect to the API Tracker
system over the full duration of the measurement process.
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Birdbath Calibration

Birdbath calibration is the name given to the procedure for setting the “reset distance” of the tracker’s built-in
home position, or “Birdbath.” Since this home position is a permanent fixture of the tracker itself, it is
expected that the user will not have great need to perform this operation frequently if at all. It is provided as
an advanced feature.

The API Tracker3™ has 3 permanent birdbath positions for different diameter SMRs (1.5 inch, 0.5 inch, and
7/8 inch). You can select which SMR position you would like to calibrate in the Options/Calibration menu.

The procedure for correcting birdbath error requires the user to measure two points at a distance about two
meters apart. These points must be measured once from a position outside of the two points and again from
a position between the two points (one point on either side).

Procedure

There are two primary philosophies when performing the Birdbath Calibration procedure:

1. Conventional Method: Utilizes two SMR nests oriented in-line and two tracker locations

2. Scale Bar Method: The SMR nests are replaced by a Scale Bar with known length; only one tracker

location is used

Neither convention is more accurate than the other; it is up to the user to decide which resources are readily
available. Generally the Scale Bar method will take less time, but requires the operator to have access to a
Scale Bar with known length. If no Scale Bar is available, the Conventional Method may be used. To start
the Birdbath Calibration procedure, select Birdbath Calibration under the Calibration Menu. The user will
immediately be prompted to select the Birdbath Calibration method

Tracker Birdbath Calibration

Tracker Birdbath Calibration can be done in two methods.

|

1. Use the conventional way of setting up the Tracker along with
two stable nests.

2. Use the API standard Scalebar and the nests at a known
distance.

M Choose either Conventional or Scalebar method to proceed

Converama Mot

@ % D et

Conventional Method:
The Birdbath Distance Calibration Dialog will appear explaining the steps required to complete BirdBath
calibration per the Conventional Method:
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[ Birdbath Calibration

Overview Birdbath Setup Introduction
O During Birdbath Calibration, you will

move the tracker in two different
positions. Please follow the

e Tracker instructions below:
Position

2 1. Turn OFF the servo.
2. Move Tracker outside the target
nests, as shown in Tracker Position 1.
3. Align the tracker with the targets.

4. Once the mechanical alignment is
done, turn ON the servo.

Birdbath Calibration

Tracker
% Position 5. To proceed with alignment, click
‘Next',

Tracker

The Tracker must be positioned in two locations during this procedure, as the image to the left of the
dialogue illustrates. Click on the “Next” button to begin the calibration.

B Birdbath Catibration 2% [l & pirdvarn cabration B Birdbath Catibration
I Birdbath Tracker Outside Alignment H Birdbath Tracker Outside Alignment 5 Birdbath Tracker Outside Alignment
ign Align ign
Outside Tancer 1 Outside g a1 Outside p—
Tanger o2 ancer 22 frowpe
Pick : Pick . Pick
7 R 7 I |5 7 R
o E T P - [ — I o E = £
Pl coordmate x(mm) | 19 ‘;’ | Coardmate x(mm) i ﬁ Coardmate ¥(mem)
3 [r— = | coorimate i) 3 -
B B | 154
2 = = ] coortore o
$ 4] ]
s % s
e E q | e
b < 3| L« > i < >
L= o> e Cr= >

Follow the onscreen instructions to pick both targets for the Position 1. Both targets must be within £10
degrees of the zero Azimuth position and +10 degrees of the zero Elevation position with the tracker located
outside of the two targets. Click the “Pick” button to pick up Target #1 and Target #2. When complete,
click the “Next” button to continue, the “Back” button to return to the previous screen, and the “Cancel”
button to cancel the procedure without saving changes. After clicking the “Next” button, the alignment is
complete and the user will be prompted with the following screen:

[ Birdbath Calibration
" Birdbath Tracker Qutside Alignment
Position 1
Alignment TARGET #1
Complete #
@ Done
— Measurement
Complete TARGET #2
@ Position 2
~— Alignment O n e
Complete g
- bl ReaLTIMEINFO
i Position 2 5
.} 2
Measurement o Target 1 Target 2
Complete (&) =
= Coordinate X(mm) ~-37.924 -104.714
@ Birdbath 3 Coordinate Y(mm) ~910.855 2893.565
— Calibration e N
Complete @ Coordinate 2(mm)  18.161 3319
3
x
o
©
£
L < >

Click “Next” to continue with the Position 1 measurement.
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[ Birdbath Caibration

<
s
£
8
=
3
£
3
8
L]
3
o
R

Take Outside Measurement

TARGET 1

TARGET 72

Pick 1

REALTIME INFO

Torget 1

Targer 2

Coordinate X(

Coordinate ¥(mm)

Coordinate 2(mm)
< 2
e [ ==

Birdbath Cafibration

TARGET #1

TARGET #2

Take Outside Measurement

Pick 2

S
= )
S
= Target 1
Bl | coordnate xgmmy 37032
T [ r———
|
o M | Coordinate Zmm) 10161
peanon
1
¥
|
-

Target 2
104597
7891565

A

>

The dialogue box will prompt the user to take a point at each Target location. To trigger a measurement, the
user clicks the “Pick” button when the SMR is in each target position. The user must start by acquiring the
measurement at Target #2, continue with Target #1, trigger another measurement at Target #2, and
continue in this fashion until the Position 1 measurement is complete. When the Position 1 measurement
process is complete, the user must press the “Next” button to continue the Birdbath calibration procedure.
The following screen will indicate the results of the Position 1 measurement process including measurement

RMS and Target position.

S Birdbath Calibration

1 Position 1
Alignment
Complete

Position 1
Measurement
Complete

@ Position 2
~— Alignment
Complete

@ Position 2
— Measurement
Complete

@ Birdbath
— Calibration
Complete

Birdbath Calibration

Tracker

Take Outside Measurement

RMS VYalue

0.00003

Outside Distance Measurement

Done

REALTIME INFO

Target 1 Target 2
Coordinate X(mm) -37.928 -104.700
Coordinate Y(mm) 910.854 2893.564
Coordinate 2(mm)  18.140 -3.342
< 3
Done < Back. ] I Mext > ] [ Cancel ]

The user must click the “Next” button to start the Position 2 alignment process.

[ Birdbath Calibration

Overview

Birdbath Calibration

Tracker
Position
1

Tracker

Birdbath Inside Alignment

Now you are now going to do the
Tracker inside alignment. Please
follow the steps below:

1. Turn OFF the servo.

2. Move Tracker insde the target nests,.
as shown in Tracker Position 2.

3. Align the tracker with the targets.

4. Once the mechanical alignment is
done, turn ON the servo.

5. To proceed with alignment, click
‘Next'.

< Back Next > Cancel
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The user will be prompted with an onscreen dialogue explaining the procedure for the Inside (Position 2)
alignment. The tracker must be placed between the two target locations. Click “Next” to continue the

alignment process.

[ Birdbath Calibration

c
S
I3
k]
3
3
<
3
3
3
@
g
3
£
£

Birdbath Tracker Inside Alignment

-
T
—
—_—.
e
Coordinate Y(mm)
Coordinate 2(mm)
- .
Ca

Birdbath Calibratle

Tracker Birdbath Calibration

Birdbath Tracker Inside Alignment

TARGET #1

Pick

Target |

REALTIMEINFO
Torgez |
‘Coordinate X(mm) |
Coardinate Y(mn)

Coordimate 2(mm)

(S <Bak tet> | [ comel

Eae s

Trockar
Posren
2

Birdbath Calibration

Tracker Birdbath Calibration

Birdbath Tracker Inside Alignment
sy
T
T
> Target 2
g
ST
Fr
£ ]

Follow the on screen instructions to pick both targets for the Position 2. Both targets must be within +10

degrees zero Elevation position with the tracker located inside of the two targets. Target #1 must be located
within £10 degrees of the zero Azimuth position while Target #2 must be located within £10 degrees of the
180 degree Azimuth position. Click the “Pick” button to pick up Target #1 and Target #2. When complete,

click the “Next” button to continue, the “Back” button to return to the previous screen, and the “Cance
button to cancel the procedure without saving changes. After clicking the “Next” button, the alignment is

complete and the user will be prompted with the following screen:

[ Birdbath Calibration

gPos'nion 1
Alignment
Complete

j Position 1
Measurement
Complete

d Position 2
Alignment
Complete

@ Position 2

— Measurement
Complete

@ Birdbath
— Calibration
Complete

Birdbath Tracker Inside Alignment
TARGET #1
TARGET #2
) Done
=
E REALTIME INFO
2 Target 1 T t2
= arg arget2 |
f':) Coordinate X(mm) -32.479 11.291
3 Coordinate Y(mm) -937.794 1045.609
©
5 Coordinate Z(mm) ~ 22.194 5.783
]
<
S
o
L < | 3|
Pick <gack | [ mwext> | [ concel |

Click “Next” to continue with the Position 2 measurement.

[ Birdbath Catibration

<
S
g
2
®
o
g
3
B
@

Tracker

Take Measurement Inside

TARGET #1

" Pick 1

REALTIME INFO

Coardinate X(mm)

Coardinate ¥(mm)

Coardinate 2(mm)
< 2

[ Birdbath Calibration

=
S
B
s
o
g
B2
o
g
]
£
=

Take Measurement Insice

Pick 1

TARGET #1

TARGET 42

ReALTIvE TR

Torget 1
I'nnnh\lelt{mm)i" R
[ —

Foardinate 2(mm)

Target 2
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The dialogue box will prompt the user to take a point at each Target location. To trigger a measurement, the
user clicks the “Pick” button when the SMR is in each target position. The user must start by acquiring the
measurement at Target #2, continue with Target #1, trigger another measurement at Target #2, and
continue in this fashion until the Position 1 measurement is complete. When the Position 1 measurement
process is complete, the user must press the “Next” button to continue the Birdbath calibration procedure.
The following screen will indicate the results of the Position 2 measurement process including measurement
RMS and Target position.

[ Birdbath Calibration

- Take Measurement Inside
Position 1
Alignment

RMS Value
Complete

oo 0.00045

Complete

Inside Distance Measurement

o Done

Complete

i Position 2
Measurement

Complete

REALTIME INFO

Target 1 Target 2
Coordinate X(mm) ~-32.480 11.296

@ Birdbath Coordinate Y(mm) -937.793 1045.608
— Calibration

Complete

Birdbath Calibration

Coordinate Z(mm) ~ 22.190 5.792

Tracker

I

>

Click “Next” to finish the Birdbath calibration procedure. The user will be prompted with a dialogue that
contains information pertaining to the calibration procedure. If the result is within tolerance, the user may
click “Finish” to apply the calibration result to the parameter file. If the result is out of tolerance, the user
may wish to retry the Birdbath calibration procedure.

[ Birdbath Calibration
d " Birdbath Calibration Result
Position 1
Alignment r
co?“plete iBirdbaﬂm Calibration result is within
‘Posmn 4 [tolerance.
Measurement |Click 'Finish’ to apply the result to the PRM
Complete | o " £
ffile or click 'Cancel to discard the result
j Position 2
Alignment
Complete g
i Position 2 g
Complete g
< 1983.954
Birdbath 3 r—
dcﬂbr o ﬁ Inside Distance
Complete R 1983.950
g Difference
8
S 0.004

Scale Bar Method

After selecting the Scale Bar Method, the user will be shown an on-screen dialog detailing the necessary
steps required to initiate the Birdbath Calibration.
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Overview

Point 1

Point 2

Birdbath Calibration

Tracker

Birdbath Scalebar Alignment

1. Picture on vour left depicts the way in which Tracker should be
aligned in front of API standard Scalebar.

2. The two SMR nests at each end of the Scalebar are used to
take the point measurement for calibration.

3. Align the Tracker such that the angle between two SMR nests
and the birdbath position is about 120 degree.

Before measurements are acquired, the user must input the calibrated scale bar length into the dialog. This
value must be entered in the unit of millimeters.

Setup

Point 1

o

Paint 2

Birdbath Calibration

Tracker

Enter Scalebar Length

You have chosen to do the Birdbath calibration using scale
bar. Enter the known length of scale bar in the below
provided edit box. Make sure the value is in millimeter.

Enter Scalebar Length(mm)

1098.256

<gack | [ mext> | [ cancel

In the next dialog, the operator will begin the measurement, measuring both sides of the calibrated scale bar.
These measurements establish a baseline for the alignment.

Tracker and Scalebar Alignment

Pick

TARGET #1

TARGET #2

TARGET #1

TARGET #2

REALTIME INFO

Tracker and Scalebar Alignment

Target 1
Azimuth(deg)  -53.025
Elevation(deg) -34.672

Peint2
Distance(mm) ~ 900.861

Tracker Birdbath Calibration

120 =
2
% b
% Target 1 Target 2
(8} Azimuth(deg) H
s L
3 5
5 Elevation(deg)

Paint2 o o
@ istance(mm)
g
S
]
=
P | [ <gak | [ mewt> ][ cancal

] (

) ) o> o]

When the alignment is complete, the dialog will prompt the user to continue to the next step.
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s

J Alignment
Complete

Me:
%

Tracker and Scalebar Alignment

TARGET #1

Done

TARGET #2

Done

REALTIME INFO
Target 1 Target 2
Azimuth(deg)  -53.025 58.067
Elevation(deg) -34.672 -40.881
Distance(mm) ~ 900.861 774027

Tracker Birdbath Calibration

The user must now measure both sides of the scale bar using the SMR.

Tracker and Scalebar Alignment Take Scale Bar Measurement
Measure Measure
Point 1 TARGET #1 Point 2 TARGET #1
Paint 1
TARGET #2 TARGET #2
Pick
i i IC
9 =
% g % ik
% Target 1 Target 2 % Target 1 Target 2
(&} Azimuth(deg) | o Azimuth(deg) 58067
£ ) £
T 5 g -
8 Elevation(deg) 8 Elevation(deg)  -40.881
2 Dis Fomtz 2 D 774.027
= istance(mm) = istance (mm)
g 2
S S
8 {2
= S
P | [ <gack | [ wext> ][ concd [Pk J[ <Back |[ mest> |[ concel

If the Birdbath calibration is successful, the user will be prompted with a dialog stating that the procedure

has passed. Click “Finish” to apply the result. If the Birdbath calibration is out of specification, the user will
be notified by the following screen:

Click “Cancel” and follow the instructions detailed in red to pass the Birdbath calibration.

!Alignment
Complete

! Measurement
Complete

iBirdbth
Calibration

Complete

Tracker Birdbath Calibration

Birdbath Calibration Result |

Birdbath Calibration result is not within tolerance. I+ '

1. Make sure the targets are aligned properly and within the
Azimuth and Elevation tolerance range.

m

2. Take inside and outside distance measurement once again.
Click 'Finish' to apply the result to the PRM file or click 'Cancel’ t

Estimated Birdbath Distance

159.277

Current Birdbath Distance
162.015
Error

2.738

Add Notes

Birdbath using scalebar done.

(e (o)
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Reporting

The API TrackerCal™ 4 Software provides the option to format the results of a System Check in a convenient
PDF file. To perform this action, click the “Report Button,” step number “3” of the System Check icon list

The System Check Report will be in a similar format to the following:

7 test.pdf - Adobe Acrol e [ESREERT
File Edit View Document Comments Forms Tools Advanced Window Help

= S = =

) crestepor ~ £o) Combineites - ] Bport = (5] tart Meeting - i Secure = sign = (7 Review & Comment -

e e R EgEQ_’yE‘g & ® 5% = ] Find

API TRACKER REPORT

DEVICE INFORMATION
Device Type - Tracker 3

Device ID - 3470
Accessory - No Accessory
Firmware Version - Ver 5.167[F/W]
Owner Name - AP

REALTIME INFORMATION
Air Temperature(C) 20.84
Air Pressure(mmHg) 751.69

QUICK CHECK

1. Make sure the instrument has enuough time to warm up.

The maximum instrument stability wil reach after one hour.

2. Fisture for SMR shouid be clean and stable.

3. Temperature and pressure sensors should be in an open area free from heat sources.

1f you are not sure cf these items, please verify and do the system check.

The report will display information relevant to the System Check performed while the TrackerCal™ 4 software
was active i.e. QVC/1-Point QVC results, Backsight Check results, ADM Verification/Calibration results, etc.
The report also contains additional information relative to the API Tracker such as Serial Number, API
accessories, Firmware Revision, Weather conditions, and others. This report can be saved as a PDF file
viewable in most PDF readers.

Log File

Results of each QVC and ADM Linear Calibration as well as ADM Verifications are stored in the a log file
located in the TrackerCal™ 4 install directory. Time and date information for each procedure is also
recorded. To examine this file, open it with text editing software such as MS Notepad or MS Wordpad. The
Log file will have the same name as the PRM file, but with a .log extension instead of .prm.
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Advanced Topics

Parameter File (PRM)

The PRM file contains all of the factory settings your Laser Tracker, as well as the most recent in-field
adjustment data (QVC, ADM Linear, etc.). This file is stored on the tracker controller and downloaded to the
computer each time you start the TrackerCal™ 4 software. Please note that the instrument can only be
operated successfully using a computer that contains the PRM file (or a copy thereof). Each PRM file has a
name corresponding to the instrument’s serial number (usually in the form “3xxx.PRM”).

The PRM file is updated each time an in-field adjustment is performed. For this reason, a backup copy of the
original PRM file is provided on the API software that is included with your instrument. Under normal working
conditions, the PRM file will be downloaded from the controller, edited by TrackerCal™ 4 and uploaded to the
controller without any concern from the user. However, if a problem should occur during the upload or
download of the PRM file, or if the file becomes corrupt for any reason a backup copy of the factory
calibration will be restored automatically in the controller. If this should happen, a notification will appear in
the software. The user should then perform the in-field adjustments (One Point QVC and ADM
compensation). For more information, or if you are having problems with your instrument please contact AP
directly.

Getting Help with API’s Products

API Software Products

TrackerCal™ 4 and supporting metrology software products contain help features that cover a wide range of
topics.

API Customer Support

Automated Precision Inc. is committed to providing superior support to its customers. To assist you with
technical and application questions APl asks that customers use a following method to contact our help
desk:

Telephone Contact the help desk at (800)-537-2720 between the hours of 8:30AM and 6:00PM EST.
Email: Email questions or concerns to support@apisensor.com
Mailing address —

APl Worldwide Headquarters

15000 Johns Hopkins Drive

Rockuville, Maryland 20850

Fax Forward questions with a detailed description to (301) 990-8648. Please include a return telephone
number that can be used to contact sender.
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International Contacts

APl World Headquarters (USA)
Automated Precision, Inc.
15000 Johns Hopkins Dr.
Rockville, MD 20850

Tel: (240) 268-0400

Fax: (301) 990-8648

Email: support@apisensor.com

API Europe

Automated Precision Europe GmbH
Im Breitspiel 17

69126 Heidelberg, Germany

Tel:  +49(0) 62217298050

Fax: +49 (0) 6221 729 805 23
Email: info.eu@apisensor.com

API Beijing

Automated Precision Inc. Beijing
Office

A2118 International Center of
Times,

No0.101 Shaoyaoju Beili,

North 4th Ring Road East,
Chaoyang District, 100029 Beijing,
P.R.China

Tel: +86 10 59796858

Fax:+86 10 59796858 ext 1

API Services

750 City Center Blvd.
Suite B-105

Newport News, VA 23606
Tel: (757) 223-4157

Fax: (757) 810-4158

Email: services@apitechnical.com

API India

Survey No 111, 1st Floor, Heaven
Hills Commercial Complex, Pune -
411048

Tel: +91 120 - 4290 022, 4290
506/07

Fax: +91 120 - 4290 508

Email: info.in@apisensor.com

API Shanghai

Automated Precision. INC.

Room 701, Bldg 4,

258, Jinzhang Rd,

Pudong New district, Shanghai
201206

Tel: +86 (0) 21-6164-5601, 86-21-
5896-7392 /3

Fax: +86 (0) 21-5896-7391

API Detroit

47522 Galleon Drive
Plymouth M, 48170
Tel: 248-760-2214

Email: eric.nemitz@apisensor.com

API Brazil

Rua Jaguardo, 777 — Chacaras
Reunidas S3o José dos Campos/SP —
Brasil

Tel: +55 12 3209 0675,

+55 12 3209 0674

Fax: +55 12 3934 7307

Email: contato@apisensor.com

API-ZC Precision Instrument Co.,
Ltd (API-ZC)

Economic& Technological
Development Zone
Longquan,Chengdu,China 610101
Tel: +86 (0) 28 - 84644048-56
Fax: +86 (0) 28 -84644033

Email: service@apizc.com
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About API

Automated Precision Inc. (API) is a world leader in advanced measurement solutions.
Founded by Dr. Kam Lau in 1987, API leads the metrology industry through innovation
and higher standards of accuracy. API products are used by the world’s leading
automotive, aerospace, machine tool, and CMM manufacturers. The experienced
engineering team at AP| is unmatched in its ability to create advanced, innovative
products, which meet the needs of rapidly evolving industries.

15000 Johns Hopkins Dr. | Rockvile, MD | www.apisensor.com | 1-800-537-2720



