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This situation can be improved when using more stable clocks and modeling their behavior in a physi- @) (b) Microsemi
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Recent developments of low-priced, low power consuming (<120 mW) miniaturized atomic clocks g_o.s g_o.s :
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its stability has to be known. For the present study we use three different miniaturized atomic 3 z 4 W“ . | > | = 4
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At Physikalisch-Technische Bundesanstalt (PTB), these devices' 10 MHz output signals were com- (¢) Jackson Labs OCXO (d) Jackson Labs CSAC

pared to the phase of an active hydrogen maser (VREMYA_CH VCH_1003A) by means of a phase Fig. 6: Topocentric coordinate deviations w.r.t. reference trajectory and clock errors after straight line fit. The results without receiver clock

comparator with a selectable sampling interval of 1s or 100s. modeling are depicted in blue and green. The results when applying a polynomial for clock modeling in a sequential least-squares adjustment are
shown in red. Note that in (a) and (b) linear polynomials, and in (c) and (d) quadratic polynomials are applied.
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Data Acquisition receiver connected to the Microsemi CSAC: (left) without, and (right) with receiver clock modeling ( 0 — 0)
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We carried out a real kinematic experiment on an eight-
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(3.4.14), and connected to one NovAtel 703GGG antenna urban environments
via an active signal splitter. Four of these receivers were fed

by the 10 MHz signals of our three MACs. For comparison
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Fig. 4. Measurement configuration

Concepts of Receiver Clock Modeling
One prerequisite for receiver clock modeling is that the clock noise has to be well below the GNSS Conclusions
receiver noise, i.e. the integrated random frequency fluctuations of the MACs cannot be resolved
by the GNSS observations. in use (Fig. 2). We assume typicall values for code a.nd lonosphere- - Banellis of recaver dodk medling:

free carrier phase observations of 1 m and 5 mm, respectively. Since these observations are phase-  Enhancing precision of up-coordinate by approx. 50%

based measures, we can model the dominating underlying noise process as WPM over time. The + Increasing estimation robustness

intersection points between the dashed GPS observation noise lines and the ADEV curves define » Improving availability and extending continuity in harsh environments
maximal time intervals for physically meaningful receiver clock modeling in our case study.
We compute two different real-time applicable navigation solutions:

» Stability analyses of miniaturized atomic clocks show good agreement with manufacturer’'s data
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