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Abstract: As a new method of near surface remote sensing, GNSS-IR technology has become a re-
search hotspot in reservoir water level monitoring due to its low cost and high accuracy. In order
to improve the accuracy of GNSS-IR technology in inversion of reservoir water level changes, an
inversion method of reservoir water level based on wavelet decomposition and BP neural network is
proposed by using GPS and BDS dual system observations. The signal-to-noise ratio (SNR) data
of 87 days from October 1 to December 26, 2017 at the GNSS deformation observation station of

Shuangwangcheng reservoir in Shandong Province of the South-to-North Water Diversion Project is
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Firstly, wavelet decomposition and second-order polynomial fit-
Sec-

ondly, the Lomb-Scargle spectrum analysis method is employed to obtain the corresponding inver-

selected as the observation data.
ting are respectively used to eliminate the trend term of the original SNR observation data.
sion water level changes. Comparing with the in situ water level measurements, results show that
the mean root mean square errors of all the frequency ranges are 0. 1062m and 0. 2245m, respec-
tively, indicating that the result of wavelet decomposition is better than that of second-order poly-
nomial fitting for SNR detrending. Finally, based on wavelet decomposition without the trend
term, the available SNR signals of SIC, S2L., S5Q and S71 are selected through threshold method,
while different data fusion algorithms including the average algorithm, the median algorithm, the
random forest algorithm and the BP neural network algorithm are employed to carry out the fusion

inversion for the reservoir water level from the GPS and BDS multi-frequency and multi-mode sig-

nals.

Results show that all these algorithms can achieve the inversion water level at centimeter

precision, while the result of BP neural network algorithm is the best of the four algorithms.
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Fig. 1 Schematic diagram of inversion of water level

height based on GNSS-IR technology

SNR 2y LT B 4 2
SNR=SNR,+dSNR (D

A, SNR, HEa#H {55 ; dSNR b H 75
FUSC S 5 28 T W0 8800 B B 8 1 5% 22 )5 901

AR 545 37 B9 £A B 2 0, SNR 5 371 Al ] DA it
P35 e 85 RRE A7 2 0 e Rt

SNR* ~ A=A+ A+ 2A,A cos¢p  (2)

Ko, Ay WESHE S ARG E AL 23
BRGHE S IR G WA RPIF ARG 22, 16
BRI ES . EHES HES A2 ¢
BE A TR A e MR AR A R E 22 A5 5 T
W SNR (B934 58 A 55 . R T 22 AR R R 2k 3
25 AKE AT SNRH IR e 8,

FH T & 78 GNSS 2L R S A7 S0 il 1 3%
F ) 2 B ARG S A S IR IR KT RS 5
MPRIE. B Ay >> A, A THRES RHE RN
SNR 5% 221791, 38 # R FK B 2 060 i ik

PEEUH SNR 751 A8 #4501, K5 B /A T A9 SNR 5%
S ZIULIE -V

dSNR = A cos ({\thine + goj (€D

A, dSNR Rm 8 & GG B B AT
HBR 2250 s A RIRIE sh NEER R L E | 1 pr
™) se TR BE A o A RCETAR 5 R X RE R A

ﬁ@&ﬁmmjz%ﬂmﬂwﬂﬁ%ﬁﬁ@%%

PASEIE SIS
dSNR =Acos(2n ft + ¢) D
Xt SNR 4% 2% FE 996 4T LS 343470, B ] 15 3
BRI [ W HORA RS T HR H

— S
h=5 (5)

K, h R LS %4045 A SRR 2
AR o X KA RTE X A
B S OR 4 ok 2%, B AT 45 B K 7 AR b & S
GNSS-TR 5 A 7K 1 5 B ) 4
1.2 /INEDRIRIE

(D, SNR 1 & H 55 5 50 i MR 95
For . B ZN SNR T I H I B B D1 5
dSNR 5% 75 . ki 38 5 LS 3% 4 4 15 2] 55 50K
. WO I BRI Oy 2 o = B 2 3 5
U ARSCR N A DT B vk R R
FR .

& SNR WIE G (1)K

G) =[xy, 28, 2],
t=1,2,,1 (6)
K, e IIIe., /NSl B Bk o
ALGHTI=DH@ — 1A, [GW] (D

D,[G(t)]=D.6C2t — kA, [Gw)] (8
k

A Ay RIS S BN ER K o iR )2
BD; eSS BN R GG (0O NEIRE S
MG, LLdbs A /N R IR SNR P51 2 £y
5 R Ab BB JE G SNR {5 5 08 25 55 102 R
5 RIVAT 3 B A 05 A5 A0 5 K AR R R RS
P SEGE R T Z W AE T R R S5 R BT L
1.3 ZEZHBEMEHZE

Hag b AR D ~ G I — R —
ASHAR B SNR WL 8 BIY AT 52 B K 2R K A7 B . {H
Je 3 BRI ol R BT TR R S R SR P B



%1

/NI BP 2 28 B4 ST GNSS-TR i 4 /K 7K 678 1 57

TR 22 57 25 Z2 b IR R i, R TR) T O ) AR I
AR A 225, R B R R 200 2 BB Rl A Y
e . AR S R A0 Bk L b (R Bl
HLAR AR 100 I BP #2484 B350 Xk GPS il
BDS 45 41 B 1) $54 S 8 45 S vE AT Rl 80 T i
PR mA s . R REE M FEIN T .

A B0 R v SR O R R R A R
LA DX AE 1 2908 A 3 o sk 08 0 5 4 BT 1y
(L T PP (I 0309 S L 3 B 17 vl ) A Oy B
iR,

BEDLARAR R H wrHLE 2 S Bk —Fh R A
M 8 22 A PSR Wl o 4 Y R LA A —
' AR AR RSG5 8, B
AN TSR 1) VI A AS 238 5 1 B SR T A LAY L B
BE AL M ST A5 R AE Rl B — A 7 4, B AL A il BT
B i 0B A I L L 1) Al BB A B AL B T 4%
AN TR TR B 22 ] 11 25 5 0 4 0 2 il T A R B AT A
AR

BP i 25 [ 45100 J — Ff i 12 22 BRI 2R 1 £ 2
SRR N 45 L B R 2 | BROREZE R 2 4 AR
FE— A28 ) 265 R AT LA 2 AN BROEZ 6] — )2 i
JUAHH ST L AHAR 2 2 6] B 600 58 Al i . XD )
25— ZR BT A 2 A AR I ) A5 40 R 25 I 1) 4% 1
PR . R A% O B SR 2 < A 5 2 T 1) 15 4%
iR 25 2 R ERE . Wi G R B b A5 5 4
A RORE R Z AR B, 25 2 SR R R A
FIHH R EER 0 HE A R AL 1% 3 A8 1R 25 05 5 R B
1R[] B S R A, A S AR 3 o 3k 1R 1 2 A
i 45 119 S B i 0 00 B A o {2 ) 4 34 D AR
W2ei/ME. UL EAT BAF 0 A 220 L FE BB B
PERNZ L BE S,

2 RWEENRE

2.1 HEER

GNSS UL B Hh i A7 T Fa K AL 2R £ 1L 2R B8
IR K R GNSS A8 T W I /) SW50 I 36 £2 4t
BAE ISR GPS #1 BDS A& 48 SNR A 508 5 52
T 7 ASE K545 i B S A 00T 3 B R L AN 2 o
SW50 I3t 37 F X P AL ff , DAL i) Oy X %2
RPN o BT A 7K o X000 3 B2t g H S K A7
Bl . N 2 af LIE L Y455 05 6 f AE 200°~300°
o S5z S5 3 1T A 00 3t VA0 1 b 3% 5 224 05 45 R FE 30° ~
120° B, S5z 2R 1T MAAZE B30T 43 531 A 7K 28 7K AR TR 30 4

B AT UL L T AR B 30°~120°, HL i JEE A N
TE A K TET RS X B, B 5°~ 157, JR Ak T R 304 B
4 2 T A

PRASE Wl

200m
(D& —FEB R RS X B L5 75 B
2 NIk R R EBRE

Fig. 2 Station photos and surrounding environment

2.2 JKALREKEE

Wtk T SW50 M uh 2017 4£ 10 1 H-—12 A
26 H (AEFLH DOY 274~360) 3t 87 W8 ) %5 42 Fn
(7] 390 7AW 0 3k £ 52 3000 7K A7 5 0 o B AR g 7K A7 g T
WA -

1) SNR Z4ia i i . AR 40 0 o7 & (8] 2 () FEE
TR BT IX (R 2 (b)) B 52 7K T s 531X 3k, oy £
FIE L Ry 30°~120°, i BE f 3G L Ry 5°~15°, ik Htia
S A I L PN A T D L B BOCHA AL SNR
LI £

2)SNR Z#a T, 43 54 H — B 2 5 5
2 B /N A3 f 6 SNR P 31 64T 2 #a #4300, 45 1) 43
B oK A A SNR 5% 22 ¥ 51 .

LS /B . X SNR 5% 2% 5 5 #E 17 LS i 4>
B R BOA [/ 49 Be SNR 15 5 )5 7 1Y) 45 30 K 26
I 5 % AR BE DOY 274 )7 Y 45 50 K 4 ok 2%
AR5 DOY274 DAk it 9 7K A7 28 f6 18 5 7F I 5



58 TAUE £ 5 R

202341 A

fith b, 55 520 K A7 AR AR AB 32E 4T X5 L 43 BT, 38 R AF
(1 2R I T5 %

D ZWZ L SNR 5 Sl G . 200 R FH ¥ E A
B TP E S AL AR AR R BP b2 ) 4% AT k)
GPS H BDS Z M £ (5 5 O 45 R kAT & 9 o
Br RS B .

3 BREHSMW

3.1 SNRIESEXRHEBMAEI LS

R TR Uy 22 1 Sk RN o vk 2 R B
(RO, 590 FE 3 9 oy 32k 6t D By SNIR 0L I 77 37) 3
frEasamiab i, Ll 2017 48 10 A 1 H (DOY 274)
G26 T AWM F] Y S1C i Bt SNR 48 9], 181 3 B
7R I B 22 30X A0 G 25 8 AR 3 2 BT 1 T
S, Ho, B 3 R R EBIETE Y SNR JFHIE
A2 R R IR SNR AL 21 (2%l SNR (1) 25 84 3435
JF 9, W A2 IR B A I0E 5 5 1 SNR 5% 22791 5
Kl 3(b) kg SNR 5% 22 541 LS itk A<k /. A 3
AL WM 6T S1C B SNR B 1245 iy
TR 2Tk A HSOR AR

&l 4 B A A AT db5 AR S /il Bt ik SNR
JEANHEAT 5 SR /NI Ay fR AL B S g . Hoh B @
o0 R AR SNR P A TR K (2 /NI A ff 1) 5 2
WAE S BN {5 5, OB B 4G SNR 3 81 19 415 {5
B TR VRN LT 2R S /N A3 R 1 5 R AR
S ABFAEE T (E S, &G SNR ¥ 8 218 R0 1Y
W Ar L LA N AT, K I 5 JE iR SNR ¥ 5
A AT B2 B SNRER 22 )7 81] , 45 5L & 5 Ca) T 7 s X
JIE A% B ) dSNR 5% 22 7751 64T LS 3 43 A1 BRI AJ Sk 45
R, BI5(h) s i G26 T A S1C 4 B 1Y
SNREE 2= 17 1 LSTE 43 A1 i 2% (& L 45 5 [ 3 Fn 1l 5 ]

307 — SNRIG ¥ 51
& — ERIEY
20t — SNRGEZ 75
=
7100
0 WA I meed
-10

5 0 15 20 25
Elevation angle/(°)

30 35 40

(a)

1 2 3 4 5 6 7 8 9 10

Equivalent antenna height/m

)

B3 JE#HSNR FI EBTFFIFMAA M EHNA
WMEEBBTURE SNR %X Z F 51 (2017, DOY274.G26
IESICHERES)

Fig. 3 Series of original SNR observations, SNR trend
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by second-order polynomial (DOY274, 2017,

G26, S1C signal)
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trend terms by wavelet decomposition method and

second-order polynomial method

5 SR A B 1 — Bk, Hor, S1C R S5Q 4
Bt i 6(a) (D) Irw . KL Z B 2 50 4G RV
G325 IS SO Y K AL e B R LT
G, UMb, S2L MBIV A i 1 8O W A0 T — B
Z I AUA B AR 3 T i Y GPS LA
WAL BB, B S2L BRI A T 1L2C
M5 L2P iR & 15 5, Hd iy L2P i {55 K KB
ICT SOERG E H B BTN S2L (R B AN
FAF KA R, AN X F S2W A BEL dnE 6 (o)
JiR AN R F W 2 00 LA 3 J2 /N 4 A 18
B, HoK AT SO 45 R A AR O T S2W 5 5
KH Z BRI (Z-Tracking ) $E AR S B A 18 =220, 2%
AT T SNR LI E 25 b BT ik i e R L /NI
OYETE R B LT B 2 W AL B GPS
S2W A5 B FH T /KA S A RO A ELFRAR
TR L/ 6(e) iy S2W B BE Sz v K
g R FE DOY310 Z Fil /N 43 245 -5 52l
TFA 8. DOY310~315 2 [A] )2 5 45 e 80 T 2848,



60

TAUE £ 5 R

2023 41 A

16 DOY315 ZJa X550 45 1A R4 —2kE, 5t
HIFER L JEH T GPS S2W S BHE 5 R A Z B
RESH L2 F5 8 L1 F 575 4%, 3 X0g 8l
G S2W BB — AW E XTI L2 (R L 2
BPR 5 AN L1 IG5 L2 PR A i s {5 5,
KT AT GPS S2W* XL Bl 52 % 7K v 52 {8 i 1 1) 1
Yo .l 7 61T S2W {55 19 LS 3% 50 1l K A7 5 1
gE . HoR B 7Ca) Ry 2017 4E DOY 314 () S2W i
Bty LS 14307 1, AT LA, BL0E ™ i i i I 5 4%
L HMELAEA T A RLIX 43, 3T I, B 6 (o) 7E DOY310
~315 Z A S B R E S R R IME . B 7K
3 SR R ™ F2 i 1 7K Aoz ek ] 5 30 ], G v B — A
AT R ) K A S T 5 2R 5 S K A A B ) — B
PELH X 5 AR R 22 OOF 2 0 25 A OC &R B i R
0. 1439m.0. 1094m HI 0. 9987, {H & S5z ¥ 14 45 B2 415 A~
1 GPS A B 5 55 > 0504 1 19 7K 67 s T 45
5 SR A B R 15 25, L3 7 MR 52 22 7 3 M 22
FURH E 2043 91K 0. 6792m.,0. 5578m H1 0. 9420,

R TR R R 1T GPS &
B AR 5 LT 118 7K AN AR T T S A B4 BEE 4

DOY-314

spectral amplitude/dB

4 6 8 10
reflector height/m

(a)

x1
Tab. 1

13
— A LT P R
12H— ﬁfﬁ\ﬂ\yﬂlméfﬁﬁ‘{ﬁéd
— SR AL

—_—
—_
T

O
T

gauge height/m
>

o0
T

7 " L n L L n L L
270 280 290 300 310 320 330 340 350 360
DOY/d

(b)
B 7 GPS S2W S DOY314 B LS i 47 E #0 2 4
FIEEMN KR ESE R
Fig. 7 LS spectrum analysis diagram of DOY314 in GPS
S2W band and water level inversion results of two

main frequency peaks

M1 AT LI E 1, 5 50K A AR L, TEie R FH =
Wy 22 35 Xk 3 S /N O3 il Tk 5 S2 W B B 1 I T 4
R RIRZE R EEME T Tm, FKEIE T %
B SNR VLI i FH T 7K A7 SR ROR A E R S5 18, 1
A, /NG A B Z2 30X 7 VA AR S1C BB 1Y B HORG
FEAH 2 MITE S21.S5Q M B » /N 43 il 7 1 W1 AL 1
T2k, R R E.BDS £ 50 Bt SNR 25 i #
T 1 7K A7 B v 2 SR A Rk e X T 3% 2
NFE 2 AT LU X S11.S6T Fl ST 3k 3 M40 B L /)N
W o3 7 vk 1 SRS BE 0 T — B 2 1 U4 A vk
LA 1 MIER 2 B SR S2W A B B T 3 A0
(B 25 5 o % BT A4 B e v 4 R B RO Y M
TR I INIE 53 A BT 8 7K A7 55 S5 T K A6 %o B A 31 1 S
Py Or AR R 22 O 4 e 22 RO 44 ¢ R 80 S R
0. 1062m.0. 0304m 1 0. 9986, 1M — [y £ Wi =X 8 & 1
PR B 45 B 4351 0R 0. 2245m,0. 1147m A1 0. 9978,

5B GPS-SNR /NE S BEMZM S MA ZLZB B TR R EK LB EX

Comparison of inversion accuracy of water level after GPS-SNR detrending by wavelet

decomposition method and second-order polynomial method

NG i Zhrmisk
¥ iR 22 /m 3 4 2% / m LEESER YR 22 /m 3 2% / m LEESES
S1C 0.0839 0.0742 0.9998 0.0804 0.0707 0.9998
S2L 0.0597 0.0473 0.9997 0. 6336 0.5262 0.9995
S2W-1 0. 1439 0.1094 0. 9987 0. 1654 0.1354 0. 9981
S2W-2 0. 6792 0.5578 0. 9420 0. 8471 0.6571 0.9351
$5Q 0.0316 0.0246 0.9997 0. 0507 0.0416 0.9996

TE:S2W-1 2 S2W S5 BE LS 85 20 #7535 — F2 0 W (i S i 45 2R, S2W-2 D 5% — o O e (B ) B 4 2R



%1 /NI BP 2 28 B4 ST GNSS-TR i 4 /K 7K 678 1 61
*2 EIEBDSSNR/MNESBEM__METREZEEBTEREKCBEITL
Tab. 2 Comparison of inversion accuracy of water level after BDS-SNR detrending by wavelet
decomposition method and second-order polynomial method
INBE G TR B2 i
¥R 2 /m V-2 2 /m AH G FR B ¥IOr ik 2% /m T4 4 25/ m LIPS
S11 0.2154 0.0198 0. 9940 0. 2641 0.0211 0. 9900
S61 0. 1845 0.0142 0. 9990 0.2383 0.0223 0. 9989
S71 0.0621 0. 0024 0.9992 0. 0802 0. 0062 0. 9990

MRS R, £2 50 1 — B 2 0 LA Tk AR
AT Ak B R 22 %0 T R AR B SNR B  (H S A
JECHE R T /N o SRR BV RE T AR 25 i S O R S
TR A (1) $5 6 pR B UC L, S A b A BT AT B0 . 24
J i SNR J7 51 ot B — 35 43 i AN A5 5 e gk
505 e XA 25 R 7 AR Bl A B S 1Y) B i i 4L
A MW . FEALA IS SR S
FH L H B8 R 1 i 220 . T /N I 40 il 2 3 T AR S
SEPRE IATRARA PE ks R SNR R 5
G388 AR A 5 i 05 5 o DA T 52 3 25 e it
Bl J 4 SNR R 81 H H B — 3620 i SRR 5
WA S35 W g AR 5 1 o B A . R, B e
A3 AT 5556 50 UE A UL B /N A i TR 4R SNR
57 BB FOR R T B 20U A k.

25 bR AL FE K R KA 1R BE RO R SNIR 34
T 3 B NI O R R B TR G &
AL A H S2W S BLAE 5 H T K7 BB R AN
G SN B NS W N RIS & [
FEAEAN TR 2R e A 22 » {1 75 7E [7] — 7K A7 JE ik AN [
2 G5 A A0 BRI 1 S 45 SR B DOY B 36 in i
WML, FEREREZMNENE. BLLEL
BERh G DA — 220> RGEIR2ZE 52
3.2 ZHSRESHERBEALTLIN

AR — I B SNR 15 5 68 85 FH T /K )3 K A )2
AR AT TR R 5 Bt A B HfE DLk B RT RE A7 7
(AR 2 FLAS ) 01 BE 22 8] 7T B A7 78 22 G 1 25 , YL it
B RIATZ R 25T G RO . AR /N
I3 RE SNR 22 B $I5F1 LS 135 43 Hr 4k 45 e iz 3 4%
(At L 43 SR A S 9 B AL AR AR A
BP 1 25 [ 4 B35 330 DU 555 Rl A B30 325 X ) st 42 g 1)
423 GPS.BDS 8 Bt {55 5 [ il 45 R AT Al & . I 5
SR A AT R S R AN 3 TR
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Tab.3 Accuracy comparisons of all bands fusion inversion

and single band inversion

5 B I MRRZE/m FH 2 /m AH R ZREL
S11 0. 2154 0.0198 0. 9940
S61 0. 1845 0.0142 0. 9990
S71 0. 0621 0. 0024 0. 9992
S1C 0. 0839 0. 0742 0. 9998
S2L 0. 0597 0. 0473 0. 9997
S2W-2 0.1438 0. 1094 0. 9987
S5Q 0.0316 0. 0246 0. 9997
BN ERES 0.1032 0. 0394 0. 9995
P 0. 0921 0. 0442 0. 9996
it L 2% bk 0. 0602 0. 0382 0. 9997
BP # 22 X 4% 0. 0554 0. 0380 0.9997

28 3 AT B BT A A B i) B e K AL AT 22 AL
WG, B R 22 HaR 8 T4 Kk, 2R
TN 26 B (% 5 (S1CLS2L,S5Q. ST Y S 1 4%
SRR UL AR AN KA, XEH TSR
Hh R TEORG B 5 AR A A B AR Ry i A 023 R i) B A 1Y
AR RE . R 7 AR 5 il A 2 15 I (DR
TEURG B2 A0 25 i A B i AT I B . TR B DR U A TR
PIRTHE T 43 9% 0. 1m.0. 15m 1 0. 2m Jy F{H ,
W 24 7 R AR 2 /N T 18 (B A 48T B 15 O AT OB B, R
T A A 00 B Ry N R UM BT DL A B, &l L
MR, RO Im MR N EIE. HE 1 ATHL,
SW50 il 3§ GPS B9 S1C.,S2L F1 S5Q ¥ 2w B i
Btshi2¢ 2 al %0, BDS 9 S1T A1 S6T 45 B i1y 14 97 # 1%
ZHPB A BE 0. Tm, B A AT U B, R A S71 0
B ST 45 38 B JE K 9, Sy w BUBE . K A R T
JIT A 5 A0 B R 6 I, T B 4 55 an 3 4 TR .
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Tab. 4 Signal frequency band and corresponding satellite

number used for water level inversion

(EREEL=d P RHS

G1, G3, G4, G5, G7, G9, G11, G12, G13, G15,
G16, G22, G24, G25, G26, G27

S1C

G1, G3, G5, G7, G9. Gl2, G15, G24, G25,
G26, G27

S2L

S5Q G1, G3, G9 ,G24, G25, G26, G27

S71 C11,C12,C14

HEHT 50 K25 4 B B 2 1 45 SR AE S BP M &
) 285 11 Bt AL 2% AT 7 0 DI R R AR R AT U1 e i S B
JCRJE 37 REYKALAEAEE R . 1 3 A I 25 1 8
it g A BHE AT I — b Ab#, Ho BP # 4
W26 R 37-1-1 BRI 45 454, R L-M 53k, &% 5
BOg B N M RE PRAL mse. B AL % BREL tansig,
i AL 33 PR AR purelin, HARTR 22 0. 0003, 2% > 3 R
0. 01, & KIUNZRIKEL 1000,

P A 2 A 2 BEBL AR AR AT BP fh 28 R 45 I
ol il 5 Bk 5 30 B 7K L A8 Ak 5 R 5 S K A AR Ak
HEATRE LA AT, S5 R ANER 5 PR

x5 ARFEREKCHBEE
Tab.5 Accuracy of inversion of water level by

different methods

Bk BIAMRRE/m P2/ m HH G R AL
BiE 0. 0493 0. 0387 0. 9998
GANIERFS 0.0519 0. 0399 0. 9997

i L A% bk 0.0478 0.0303 0. 9998
BP #2244 0. 0270 0.0215 0. 9998

F1E 5 AR 6 T K i 1 i R PR L DU A ik
F10 247 05 MR 5 22 - 249 fi 22 249 3k 3] T RDOK GORS EEL HL
HHOE R B T 0. 999, UL HAT W4 i S i a8 R
Hovb s NE J7 MR 22 FIF B 0 22 2 A4 4 A ok i 4
BP i 22 o 4% 55030 14 7K o7 e 38 AR WY A 1 HoAth =
M . B oK A L 24 (R 1k AT vb (3 0 2% 031 B
W 1 S 2 SR T A ASCER A [ DR b o B R
AN AR A B A B AT A8 A G S i 2R 2% 5 B BIL AR AR
V5 v B AR BEAS TR SRR B I R A AS 2 BE BIL ARG L E
S B AR 9S4 LA T R — b R AR R 4 AL
Rk T BP A28 ) £ ) DL o B IR A 1R 25 0k
1B AU o o8 19 245 1) 52 B i 4 (L (S 98 7K 52 285 28D Al
SO B A L 52 I K 5 2R =2 ] Y 249 07 AR 22 i

AME . TR BRI 0 B S I 56 Ik 2 Ul ] BP 42
P 45 Bk A

4 Z5ig

PLRCE K SW50 ik 2017 410 A 1 H—
12 A 26 H Y GNSS SNR Ji 4 WL &k #F 78 %F 42
ST T GPS F1 BDS MR 4 £ 4 SNR 155 1Y
AACFRAE , 76 B3 A B4R B T BCA /N iR S BP
2 ) 24 1% S TROK P KA A8 Ak I SR, IR AR B DL R
g

D FE SNR £ 3T 7 3 e 8 1 /NI o il 5
BTSN W 2GRk

2) K FH 245 Z 88 SNR 555 S i K KA AE 4k
AL PR AT B DA RO 2% L R R B, OF HLAE
IR LIS KT B R O R RO A B R, B E
e BB AL AR PR IE T I BP 8 I 4% R 1 3
AE A B HOK O B, o BP i 28 9 4% 550 T T oK
L T8 A R A

] IF, A WF 58 B A GPS S2W 15 5 X I 4
FHT KA B 8 R AT 8RR F & Bl TR AT Z B B 4
RGPS S2W {55 BT 2 B “ XL B0 52 % 7K AV A8 £k
B ;AT BT, 7R T S TAE b R E AT S
HE— 20 B 5E LAE ) 32 ORI 8945 5 . e, B T
e 0 s A % A B BR L BDS s A AL 3 5
M BEAES A RFXE 2 MW B ERIHE 5 )
TR SR A 0 7 A T T
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