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Fast Ambiguity Determination Method(FADM) for Carrier Phase GPS and
Performance Analysis

57920 Mg

(Gyu-I1 Choi, Min-Seok Oh, and Duk-Sun Shim)

Abstract : It is well-known that positioning accuracy can be improved by the use of carrier phase of GPS up to the centimeter level. In
order to obtain good accuracy, we need to know integer ambiguity in the carrier phase accurately. In this paper, we propose a fast
ambignity determination method (FADM) which combines Kalman filtering and the search method, and show the improvement of the
positlioning performance by static and kinematic simulation compared with known methods such as Kalman filtering, LSAST(Least
Squares Ambiguity Search Technique), ARCE(Ambiguity Resolution with Constraint Equation), LLL(Lenstra, Lenstra, and Lovasz)
algorithms.
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Table 1. Positioning error with resperct to elevation angle, NDOP,
PDOP-FADM(proposed method).
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Table 2. Inleger ambiguity research result(static simulation).
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Table 3. Position error with respect to 100m baseline simulation(mm).
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Table 4. Integer ambiguity search result(kinematic simulation) -
experiment 1{circular motion with period 2000 seconds).
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FADM(A| o5t i) 7.07 28 4 87.50%
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Table 5. Integer ambiguity search result (kinematic simulation) -
experiment 2(circular motion with period 1000 seconds).
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Table 6. Position error of constant speed circular motion (m) -
Experiment 1).

2% 93f RMS) | 44 23 RMS)
|y | FEFEAR a3 ZEHA

Eigetc 00834 | 02270 | 0238 | 0.5637
LSAST 03232 | 05951 | 04398 | 0.8140
ARCE 0.7371 | 11560 | 12928 | 2.0370

LLL 09406 | 1.0165 | 18657 | 1.6458

ol

FADM(AI3FSE ¥g) | 0.0113 0.0070 0.0659 0.0523
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Table 7. Position error of constant speed circular motion (m) -
Experiment 2 .

F 23 RMS) | 43 25 (RMS)

BE  (EEAA| Ho | =ZEHER
29 IE 0.1168 | 02860 | 02841 | 0.6011
LSAST 03567 | 05778 | 03601 | 0.6335
ARCE 0.9468 | 1.4143 | 15732 | 2.2862
LLL 11474 | 09762 | 26952 | 09258
FADM(ets- uhbd) | 0.0956 | 0.1330 | 0.0769 | 0.0534
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