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ABSTRACT

Reliable integer ambiguity resolution is essential for high-precision, high-integrity Real Time Kinematic (RTK) positioning.
The probability of correct fix (P(CF)) provides a key metric for assessing ambiguity resolution reliability and is directly
influenced by the integer decorrelation matrix (Z-matrix) performance. This paper proposes an enhanced Z-matrix search
method to improve the reliability of integer ambiguity estimation. The method extends the conventional LAMBDA algorithm

by generating multiple Z-matrix candidates through systematic linear transformations and expands the search space to
select the most reliable candidate based on P(CF). Simulation results from 24-hour single-epoch RTK show the proposed
method improves P(CF) in over 97.5% of epochs, reduces the average 1-P(CF) value by approximately 64.1%, and increases
fixed solution availability from 85.7% to 95.3%. Although the validation was performed using single-epoch RTK, the proposed
method applies to general RTK architectures, including Kalman filter-based systems, and should contribute to faster

convergence and more robust ambiguity resolution.
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3. Z-MATRIX SEARCH ALGORITHM ENH-
ANCEMENT
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4. PERFORMANCE EVALUATION OF
THE PROPOSED Z—-MATRIX CANDIDATE
GENERATION METHOD
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Table 1. Integrity requirements and sensor parameters.

Parameter Value
Requirements ) S 107/ hour
Environments Constellations 24 GPS satellites / 24 Galileo satellites
Frequency GPSZ L1&L5
Galileo: E1 & E5
Mask angle 10 degrees

Simulation time 24 hours

Time interval 1 seconds

Location KAIST N 7-2 Bldg., Daejeon, South Korea
g, 30cm
g, 6 mm

Time interval 1Hz

Fig. 1. Time series of log-scaled 1—P(CF) values over 24 hours. The red
and blue lines represent results from the proposed and baseline Z-matrix
search algorithms, respectively. The dashed line indicates the integrity
requirement threshold of 10”.
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Fig. 2. VPL simulation results of float and fixed position solutions under nominal conditions. The
left panel shows the results using the baseline algorithm, while the right panel presents those
using the proposed Z-matrix candidate generation method. Improvements in P(CF) lead to higher

availability of fixed solutions.

Table 2. Quantitative comparison between baseline and proposed Z-matrix search algorithms.

Metric Baseline algorithm Proposed algorithm Improvement
Mean 1 - P(CF) 6.05x10® 2.17x10°* 64.1%
Fixed position availability 85.7% 95.3% 9.6%
Mean fixed VPL 247 cm 247 cm -
Mean float VPL 1.91m 191 m
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Fig. 3. Comparison of fixed-position VPL results between the baseline
and proposed Z-matrix algorithms. The proposed method maintains more
stable VPL values by generating Z-matrices with improved consistency and
optimality.
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