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1 CORS
Tab.1 CORS Information
B(C° ’ rr> LC ’ r/> H/m
P602 35 43 44.980 120 13 40. 362 648. 844
P539 3542 09.612 120 10 55. 330 601. 708
MORS5 40 47 22. 259 72 44 46.639 —22.72
MOR6 40 47 21. 826 72 44 47. 868 —22.676
DSTR 29 57 52.396 90 22 56.007 —18.58
LWES 29 54 01. 295 90 20 57. 834 —15.71
NCBC 3522 21.563 83 30 23.371 566. 148
NCSY 3520 52.407 83 12 23. 389 645.113
4.1
CORS P602 P539 2012~
04-24 s 5.08 km,
30 s, 2 h.6 h,
12 h 24 h,
, 2 o
2

Tab.2 Comparison Between Algorithms with

Different Time Intervals

/s
0:00:00 Original 33.54 61.71
LLL 4,03 0.063 3.72
2.00:00 H-LLL 4.03 0.031 3.72
@2 HE-LLL 3.98 0.016 3.62
0:00:00 Original 14.12 56.01
LLL 5.74 0.078 7.35
6:00:00 H-LLL 5.74 0.047 7.35
(6 h) HE-LLL 5.57 0.032 6. 80
0:00:00 Original 22.47 879. 35
LLL 8.18 0. 359 11.22
12:00.:00 H-LLL 8.18 0.063 41,22
12 h HE-LLL 9.93 0.031 31.36
0:00:00 Original 26.58 100 287. 2
LLL 10.04  1.907 1206.95
24,5930 H-LLL 10.04  0.422 1 206. 95
(24 HE-LLL  10.10  0.062 954, 72
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Tab.3 Comparison Between Algorithms with Tﬁ 4
. . =1 -LLL
Different Baseline Lengths !  “HELLL
0 10 20 30 40 50 60
/s IEASAk I i
MOR5  Original 64,94 76 902 889. 4 (c)NCBC-NCSY
-MOR6 LLL 20.02 4.797 2 816. 57
0.03  H-LLL  20.02 0.828 2 816.57 2
km) HE-LLL 15.51 0.172 1 670. 35 Fig. 2 Trend of the Length of Orthogonal Row Vector
DSTR Original 30. 16 211 471. 38
-LWES LLL 11. 24 1. 609 503. 89 HE-LLL LLL °
(7.79 H-LLL 11.24 0.313 503. 89
km) HE-LLL 8.54 0.062 154. 98 5
NCBC Original 40. 06 1517 892.72
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An Improved LLL Ambiguity Decorrelation Algorithm
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Abstract: A new lattice reduction method is introduced to solve the problem of integer ambiguity reso-
lution in GNSS carrier phase precise positioning. The current LLL reduction algorithm is improved
based on a orthogonal Householder transformation with systematic rotation. The comparative range is
extended to n. The reduction base vectors are preordered and a HE-LLL reduction algorithm is pro-
posed. Experiments with different time intervals and baseline lengths were executed and a comparison
was made between the HE-LLL algorithm and other algorithm concerning condition number, non-or-
thogonal index, reduction time, and changing trend of the length of orthogonal row vector. The re-
sults show that the HE-LLL algorithm has improved reduction efficiency, and can well restrict the
length of orthogonal row vector.

Key words: integer ambiguity; lattice reduction; LLL reduction; Householder reduction; extended H-

LLL reduction
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