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Abstract - In high precision positioning systems based on GNSS, ambiguity resolution is an important procedure. Correct ambiguity
leads to positioning results which have high precision between millimeters and centimeters. However, when the ambiguity is determined
Incorrectly, ensuring accuracy and precision of the positioning result is impossible. An ambiguity validation test is required to obtain
correct ambiguity when ambiguity resolution is performed based on the ILS (Integer Least Squares), which shows the best performance
in point of theory and experiment when compared with other methods such as IR (Integer Rounding) and IB (Integer Bootstrapping).
Comparison between the candidates of the validation test is needed to judge ambiguity correctly, because ILS searches for candidates
of integer ambiguity, unlike other methods which calculate only one integer ambiguity. We analyzed the experimental performance of
ambiguity validation tests. R-ratio, F-ratio and W-ratio were adopted for analysis. The performance of validation tests was evaluated
by classifying normal operation, detection, missed detection and false alarm. As a result, strengths and weaknesses of validation tests
was showed to experimental. we concluded that validation tests must be selected according to environment.

Key words - Ambiguity resolution, Ambiguity validation test, R-ratio, F'-ratio, W-ratio
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Fig. 1 The position of test stations
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Fig. 3 PRN of reference satellite

Table 1 Information of Test station

Rev.
Stn. | Lat. [deg.] | Lon. [deg.] | Hgt. [ml]
model
36° 237 127° 217 NovAtel
A | | 108667
53.33729 46.08643 DL-V3
36° 237 127° 21”7 NovAtel
B ; 1 1262909
49.081951 53.369249 DL-V3
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Table 2 Data description

Mar. 23. 18:30 -
24. 18:20(23h 50m), 2012

L1 Code, L1 Carrier phase,

Date and Length

Measurement .

L2 Code, L2 Carrier phase
Interval 1 [sec.]
Mask angle 10 [deg.]

Table 3 Criteria for comparison of validation test

Correct av1 Incorrect av1

Pass validation | Normal Operation | Missed Detection

test (NO) (MD)

Did not pass | False Alarm Detection

validation test | (FA) (D)
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Diff. of ambiguity (L1)
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Fig. 5 Result of ambiguity resolution for fixed standard
deviation on covariance matrix
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Fig. 7 Result of ambiguity resolution for variable standard
deviation on covariance matrix
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Fig. 8 Difference of ambiguity between true ambiguity and
estimated ambiguity (variable standard deviation)
Table 4 Result of validation test for fixed standard deviation
on covariance matrix
Reratio Foratio W-ratio W-ratio
(CL 95%) | (CL 99%)
83120 83041 83117 82959
NO | /84001 /84001 /84001 /84001
=0.9895 =(0.9886 =0.9895 =0.9876
109 141 125 162
D /84001 /84001 /84001 /84001
=0.0013 =0.0017 =0.0015 =0.0019
179 258 182 340
FA | /84001 /84001 /84001 /84001
=0.0021 =0.0031 =0.0022 =0.0040
593 561 577 540
MD | /84001 /84001 /84001 /84001
=0.0071 =0.0067 =0.0069 =0.0064
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Table 5 Result of validation test for variable standard
deviation on covariance matrix

. . W-ratio W-ratio
R-ratio F-ratio
(CL 95%) | (CL 99%)
83319 83291 83297 83251
NO | /84001 /84001 /84001 /84001
=0.9919 =0.9915 =0.9916 =0.9911
27 41 35 54
D /84001 /84001 /84001 /84001
=0.0003 =0.0005 =0.0004 =0.0006
16 44 38 34
FA | /84001 /84001 /84001 /84001
=0.0002 =0.0005 =0.0004 =0.001
639 625 631 612
MD | /84001 /84001 /84001 /84001
=0.0076 =0.0074 =0.0075 =0.0073
Ao xFAAE 1A YES vt G wet AA e A
Sl AAM oz AR 7o Aol IAEHE AL sk
o ARSI Aol o e xFUAE 143 Ae
ol & W-ratio(X = 5F 95%), THAE G2 ma 44
gk A g-ol= R-ratio’t 7HE £ S B, W-ratio(4]
FoedE 99%)e e Al el P oF 22 A4S B
th 33, AA 9 Aol dETFE F 5 de vHEEd W
& A2 BE Ao tall W-ratio(A 55 99%)7F 7+
& A5S HYoH, Rratio’t 7HE ¢F £2 45S HY
ot s dEel tig A mEe] uid deol A
2 udshe 54 nolung e84 upel HET 7y
o] deo] & gsirt
ol AFoA FRAPAE L RFAXNE Gl whet A7
G gl AFA MAAF 2P ATE E Y-S A
Zol g deol FdEe Aes BArh AR v HEd o
o A AstEAT olHd A4S AA A5 FAHFS
o] A7|7} tiAH o R Gzto| whalH sk R Aol AMEE F
B BE 7k A $Els] dAE = (7] wiiel
e RoR FHHEh F5oe Tstdide izl 4 7
HE AR S W B 1A 7Y s E48 Aotk
= 7l

B ATE FEASY wEeFaTAe AHAY (06
aSHAA3) N sl TR AF U
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