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Leica Tracker

Commercial tracker software (e.g., Spatial Analyzer) AR (D) AlignTrackPro (Python) Automated resection &

adjusts networks in a single Cartesian frame with one two-face batch measurement; Orient-to-Gravity
uniform vertical. [ AlignTrackPro (OTG) inclinometer data; live outlier detection; direct
| Detaacquisiton export to LEGO / CERN LGC.

Over large volumes the local vertical varies — / \

neglecting gravity introduces ~0.2 mm over 50 m, - = (2) LEGO Engine (C/C++, VS 2025) Rebuilt legacy

parameter file

l LMF. Tracker.Connection.dll API

exceeding accelerator tolerances. observation file adjustment engine. Fixed pointer/memory bugs; kept

\ / gravity compensation. Validated bit-for-bit against
-€

LEGO (SLAC, 1990s) solved this with gravity- LEGO Pipeline 2012 results.
. . . . Editing, Analysis and Visualization

compensated adjustment in geodetic coordinates — L )

but became obsolete (last built 2012, dead on Win 11). (3) LEGO Pipeline (Python) One-click "Save & Run"';

| multi-tab file editing; covariance export (.out2);

Y
A complete modernization was needed. R — ) Y Matplotlib network visualization.
ngine .out2
Least-squares adjustment enhanced output file
/ \
.out XYZ
output file result file
] ]

ALIGNTRACKPRO LEGO PIPELINE

. Save and Run Adjustment Type: 1 = & Confi LEGO Path
Project Controls Measurement Controls justment Type: 2 = anngLre a

Project: 20260831 _Undulator_hall | Station: 5t_001_ 140500 Station Management Input File (.inp) Parameter File (,par) Output File (.out) Coordinates (. xyz) Qutput Report (,out2) Graphical Map
Current Station: St_001_140500 Statistics
— MNew Project Load Project  m Save As Project o Import Project g Load Points = Add Point @, Export Adjustment File
Select Station: Parameter WValue
Tracker IP:  128.128.128.100 & Connect to Tracker | # Initialize Tracker| = Recover Connection St 001_140500  ~| Mew Station ¥ (General |
oy _ R _ o Instruments bb
Available stations: 35 | Points measured: 17 Paints 1077
Project Points Station Points Station Measurements stations - bt
! Total Points 1077
w Search: | * Clear bErEl SR 3040 -
Level Checking... Display Options
Name Measured Face Diff Time Diff Coord Diff B Leveled station @ show Points
WSUH130 Yes (2) H:0.077 V:0.152 D:0.001 mm NIA %:-0.061 Y:0.022 Z:-0.046 mm ST —— () Show Point Labels
FUH130 Yes (2) H-0.033 V-0.157 D=-0.000 mm N/A X-0.075 Y-0.038 Z:0.111 mm OTC Val 8 show Stations
N a_UES - Observations:
WNUH132 Yes (2) H:0.041 V-0.196 D:0.000 mm NIA X-0.075 Y-0.007 Z:0.054 mm ::: |I:. :[‘_‘_ () Distances (green) 3020 -
WNUH135 Yes (2) H-0 032 V-0 211 D-0.005 mm N/A X-0.070 Y-0.518 7-0 372 mm Dif: — B e
[ ] vertical Directions (blue)
WNUH136 Yes (4) H:0.014 V:0.159 D:-0.000 mm  H:-0.004 V:0.058 D:0.001 mm X:-0.046 Y-0.010 Z:0.018 mm Current: Not reading (7 Height Differences (black)
FUH140 Yes (2) H:0.036 V-0.063 D:-0.000 mm N/A X:-0.023 Y:-0.022 Z:0.020 mm _ @ Show Error Elipses E
Measurement Actions Error Ellipse Scale: o
ST1 Yes (2) H:0.001 V-0.003 D:0.001 mm MN/A, ¥:0.062 Y:-0.011 Z:0.004 mm = Manual Control Scale:  100x - 3000 ~
NTAB1 Yes (2) H:-0.000 V-0.001 D:-0.001 mm NIA %:0.020 Y-0.029 Z:-0.023 mm AIEE e ]
= Aim to Paint
FUH150 Yes (2) H:0.019 V:0.030 D:-0.000 mm NIA %:0.074 Y:-0.006 Z:-0.082 mm _ Observation Filters
%, Measure Point
WSDMPO5 Yes (2) H-0.056 V--0.023 D--0.002 mm MIA ¥-0.036 Y--0.020 Z--0.102 mm @ < Aim and Measure 2l
Batch M Poi () Show highest residuals 2980 -
NTAB3 Yes (2) H-0.046 VV:0.001 D:-0.001 mm NIA ¥:0.076 ¥-0.018 Z:-0.037 mm g Hatch Veasure Points rercentace: |[BEE
Face: |TWIII Faces v|
ST5 Yes (2) H-0.042 V-0.008 D:-0.002 mm NI %:0.056 Y--0.094 Z--0.067 mm - | g Soints
Accuracy: | v| Sort by: Mame (A-Z) e
E 09-22 08:31:52: A ing to load project: 20260831_Undulator_hall Point * ! £ ' N
-l3- 231020 Attempting to load project: _Undaulator_ha ] . . |
2026-09-22 08:3152- Praject folder V-/MET/Align/Public/VWitold/ Temg/UN_net_current/Data_final/20260831_Undulator_hall3 Resection Analysis | SLIOTRA - 00a8S91Z0 2A7LE0TO . 2960 | a® | s o |
2026-09-22 08:31:52: Station name: St_001_140500 Current. Resection 30 (Auto-upgraded) ; BLIOTIEB — £028.534852 297163080 5 5960 5980 6000 6020 6040 -
2026-09-22 08:31:52: Attempting to load station: St_001_140500 » BLITTIEA 3968.502870 3024.840641 3
2026-09-22 08:31:52: Station file: V:/MET/Align/Public/\Witold/Temp/UN_net_current/Data_final/20260831_Undulator_hall3120260831 Undulator_hall St 001 140500 json » Calculate 30 Resection » BL11TIEE 3967.763897 3026.073259 3 X [m]
2026-09-22 08:31:52: Successfully loaded station: St_001_140500 ©@
2026-09-22 08:31:53: Successfully Inadeu;l project: 20260831 _Undulator_hall and station: St_001_140500
A]lgnTrackPro interface — project management (top), three data tabs (1eft), and LEGO P1pe11ne — multi-tab file edltlng and interactive network map. Points (red),
measurement controls with real-time quality indicators (right). Face, time, and stations (blue), and observations shown as colored lines; error ellipses and residual
coordinate differences are color-coded to flag outliers. filtering enable rapid spatial quality control.
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