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) » Display settings include the optional plotting of tracker positions, nominal network points, measurement
A Least squares network adjustment lines, measured points, point names, and the FRIB building outline
» Least squares adjustment of network measurement data can be done quickly in the field on all or a A Locate AT402 (after minimally measuring 3 network monuments)

subset of the network measurements. Periodically checking the statistical adjustment of the network in
the field can test the quality of measurements and allow environmental or procedural factors to be
addressed sooner. Leveling data can be included in the network adjustment.

 Interactive least squares best fit transformation routine with the option to fit to a nominal list of network
points or measurements from a previous tracker position

A Records standard deviation of measured angles and distances

 Measurement lines with standard deviations above 3 sigma are highlighted in red

A Statistical analysis

 Plot normalized measurement residual distributions for azimuth, zenith, and distances

 Chi Squared tests for total network adjustment and for each measurement type A Possible future additions to NETOBS
A Blunder detection e Add more instruments that can interface with NETOBS

* Record the difference between the backsite and foresite of a 2 face measurement and give a warning if

e Sort a posteriori adjusted measurements by magnitude of normalized residuals to identify outliers . . .
the difference is greater than a user defined tolerance

A Flexible datum definition options (A and B do not require a priori monument coordinates)
« A: Constrain first tracker positionto X=0,Y=0,Z=0,Rx=0,Ry=0,Rz=0

e B: Inner network constraints

« Add magnet mapping equipment interface to work simultaneously with laser tracker measurements
« Add beamline component as-aligned calculations

« Add geometric fitting to measurements
« C: Weighted datum point constraints

A Flexible stochastic modeling Taking monument network campaign measurements with an Least squares best fit transformation to locate AT402
AT402 controlled by NETOBS software
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() Inner Constraints

» Uses localized sphere model

(7) Weighted Control
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. L10P230 (m)
" dX =-0.000045
- dY = 0.000543
dZ = 0.000154
dM = 0.000566

EC14
EC15

Normalized distance residual distribution plot 5o |

10 |Ecz
- ___ . 11 |EC3
[ Figure 1 - | o[ 12 |[EC4

i . - 13 [EC5
File Edit View Inset Tools Desktop Window Help T
14 i

i
Ngde | | AT EAL-2|0E O 15 [EcT
16 |ECB
17 |ECS
18 |Fu120 Ellipse Scale Magnification = 10000
19  |[FM140
0 |FM149
71 |FM182
22 |FM260
23 |FM281
A | Earth Radius

75 |FM263 e

%5 |Fu2sd — 6376381723 | (m)
27 |FM285
28 |FM287
29 |FM288
30 [FM269
31 |FM270
32 |FM271

33 |Fum272 Level StdCon= |20  pm+ | 1 | pm/m
34 [FMZ273 = (over Sm})

Rotate Plot 4| r|
Find Point i
Find Tracker 450 B 80

ISR IEIEIENSED

===

=

Distance Normalized Residuals
180 T T T T T

160

Earth Tangent Point

140 ¢ Xcenter Y center

0 0

120

100

80

Include Leveling Data

60

40

201

* MATLAB and Statistics Toolbox Release 2014b, The MathWorks, Inc., Natick, Massachusetts, United States.
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