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- EEABET KD [Machine learning based LOS/NLOS classifier and robust estimator for GNSS shadow
matching] #Z&#&(C L7

- SEIFSVM(B R — bR 2 —< V) Z2RA0Wi-, LOSEZ:&ER%Z 3 5(0:LOS, 1:NLOS)
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SNR : Signal Noise Ratio
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- BRUEERE R ﬂ:i—.@(Pseudo—range Rate Consistency : PRC)
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4K 3 El ICEE L 7= 7 — X TNLOS#|E D
A KEEL A R

AR18H E5R2THICHGE LT — X %& D
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Date&Time(Tow

L ocation A 2020/04/03, 461880~463500 Train
(2) | ocation A 2020/05/27, 540181 ~541800 Test
(3) L ocation B 2020/04/18, 277379~279005 Test
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Flowchart of this study
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GNSS measurements
( Dataset (1))

Satellite Visibility
(LOS or NLOS)

v
Features

\ 4

GNSS measurements
( Dataset (2) & (3))
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\ 4

Training dataset

Python

SVM classifier
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Only LOS
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Least-squares method
(DGNSS)

=

Output
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Pseudo-range residual
check (it ends if
maximum residual
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sHlgER(SVM)
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(%1% (Positive) =14 (Negative)
f% B[54 Bl
F 4 (True positive: TP) (False negative: FN)
# e (B et
|  (False positive: FP) (True negative: TN)
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Accuracy(% Dataset (1) Dataset (2) Dataset (3)
SVM(1

87.61 64.5 76.17
SVI\/I(Z) (30 sec) 95.38 83.98 91.42
SVM(2) (60 sec) 95.90 86.35 90.83
SVM(2) (90 sec) 96.18 87.72 90.80
SVM(2) (120 sec) 96.23 88.00 91.52
SVM(2) (180 sec) 95.76 87.78 92.54
SVM(2) (240 sec) 95.63 87.59 92.44

H| b5 T AP

SVM(1): SVM use 4 features (SNR,Elevation,PRC,NPR,)
SVM(2): SVM use b features (SNR,Elevation,PRC,NPR,SFM)

120M 2B &D EBEN LA D
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Result(Dataset(2)) LAD
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Datasets (2) DENSS DGNSS+ DGNSS + DGNSS+ SD\C,*“'}(SZS)‘J;
(1625 epochs) Residual check SVM(1) SVM(2) Residual check
Mean error 27.68 m 14. 12m 29.69 m 15.99 m 5.77 m
Maximum error 93.14 m 70.32 m 68.24 m 48.89 m 68.16 m
STD 10.39 m 13.10 m 9.42 m 9.70 m 1.82 m
Pie eeiiteize 1.05% 17.17% 0.00% 8.12% 33.97%
(<3 meters)
Percentage o o o o o
(<10 meters) 5.78% 55.14% 0.49% 27.51% 91.63%
PeeemieEe 59.69% 88.00% 57.97% 89.66% 98.22%

(<30 meters)

Residual check: it ends if maximum residual <10m
SVM(1): SVM use 4 features (SNR,Elevation,PRC,NPR,)
SVM(2): SVM use 5 features (SNR,Elevation,PRC,NPR,SFM)
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DGNSS+SVM(2)+ Residual check 70 @ DGNSS+SVM(2)+ Residual check
50 - O @ |,
O o] )} O
\ P L 4 ]
O 60 - =
29} E Q
'E‘ 40 - 5 s B -~
= £ 50 - %
0 m 2% T
5 5 ,
. c
5 Q40 -
a O =
< @) N 3
- o
<
20
10
o a7y > 1 I | oL—- = e SR -l - Q{T"}“'l _ _h
0 10 20 30 40 50 60 70 2772 2774 2776 2778 278 2782 2784 2786 2788 279 2792
Absolute lat. error [m] Tow [s] %10°

%@@7 0y b (SVM(2)+Residual check) A —FHEEICINER L TWL 5 A,
—EREIRIERE AR K L’CL\ZD Fﬁf}‘%%
_’63\*,\ SRARFZRETF oy 7ICKVBENMERLI-DHD



Result(Dataset(3)) GNSS LAB
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Datasets (3) DENSS DGNSS+ DGNSS + DGNSS+ SD\C;"I\';'?;)’:
(1620 epochs) Residual check SVM(1) SVM(2) Residual check

Mean error 51.43 m 18.15 m 17.46 m 7.52 m 419 m
Maximum error 263.66 m 198.33 m 121.48 m 74.85 m 98.01 m

STD 33.68 m 26.19 m 14.88 m 9.44 m 4.89 m

Percentage 1.49% 14.44% 7.96% 29.07% 45.06%

(<3 meters)

Percentage 7.59% 54.32% 34.14% 78.89% 95.80%
(<10 meters)

Percentage 33.15% 83.89% 87.41% 96.72% 99.63%
(<30 meters)

Residual check: it ends if maximum residual <10m
SVM(1): SVM use 4 features (SNR,Elevation,PRC,NPR,)
SVM(2): SVM use b5 features (SNR,Elevation,PRC,NPR,SFM)



Result(Dataset(3))
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Accuracy (%) Dataset (1) Kinematic test

SVM(1) 87.61 86.40
SVM(2) (30 sec) 95.38 76.66
SVM(2) (60 sec) 95.90 73.86
SVM(2) (90 sec) 96.18 70.53
SVM(2) (120 sec) 96.23 67.86
SVM(2) (180 sec) 95.76 65.92
SVM(2) (240 sec) 95.63 64.68
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