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Abstract: An accurate approach for receiver differential code biases (DCB) estimation is proposed with
the BDS data obtained from a regional tracking network. In contrast to the conventional methods for BDS
receiver DCB estimation, the proposed method does not require a complicated ionosphere model, as long
as one reference station receiver DCB is known, The main idea for this method is that the ionosphere delay
is highly dependent on the geometric ranges between the BDS satellite and the receiver normally.
Therefore, the non-reference station receivers DCBs in this regional area can be estimated using single
difference (SD) with reference stations. The numerical results show that the RMS of these estimated BDS
receivers DCBs errors over 30 days are about 0.3 ns. Additionally, after deduction of these estimated
receivers DCBs and knowing satellites DCBs, the extractive diurnal VTEC showed a good agreement with
the diurnal VTEC gained from the GIM interpolation, indicating the reliability of the estimated receivers
DCBs.

Key words: BDS; receiver DCB; regional area; SD; VTEC

Foundation support: The National Nature Science Foundation of China (No. 41474004); The Open
Foundation of Key Laboratory of Precise Engineering and Industry Surveying of National Administration of
Surveying, Mapping and Geoinformation (No. PF2013-10); Guangxi Space Information and Mapping Key
Laboratory of Funding Issues (No. 15-140-07-32)

O OERRT ARG TR F RS ER(DCBIM T i, ZF5 5 R EERR A LWL E
EMA Ao — AN AE SRR S LR GEH T AREFHATEE ZERFf T LKL
{THE 3 3R AR % 3% — 45 &, R A b ) 3 £ ok kA5 A 45T K 3 A BDS B ALeg s fF3E iR, KA R AW,
% 77 ik b AR T 6 3k e AR MU 4 30 d W AR 3L IR RMS £ 0.3 ns £ &, it GEO T 2 R L)
{i 3o tp & 4n 22 DCB Fo A U7 ik 4k 3 69 AL DCB.L 3+ F 28 5 F ] & — X 49 VTEC 4= GIM # M 1 35

GERFBATIAS oM, ZFE RN P T NE LY F BT R —FRIET AR BT ELATER,
KR b b B AR A E R 5 R 3K 3k ] 2 £ VTEC

FE S ES:P228 X EkFRIRAD A XEHE:1001-1595(2016)08-0929-06
ELTH.-BERAAHAFALUILTI004); HBF IR T LN ZTERMNARELZ LA T E LR T K

R A (PF2013-10); & Z a4 E 504 E .5 ST FBHRAMA(15-140-07-32)



930 August 2016 Vol.45 No.8 AGCS

http: / xb.sinomaps.com

[ GPS —#¢, H i E b2} & 48 (BDS)
RAGT 2%, TR S L8 i A 7] i &
S N A2 3 BE S ) AR 1 S A 5 T X 2 S A
5 3 A A [ T T 7 AR A B () A 3R I OR 5% 42
— B0, AR A [R]RAE S ) SE 2 JR] A 25 S
BR A A 25 . )RR S 25 47 15 4 25 2 88 DCB, &
15 D2 DCB AU HL DCB . X F GPS £4: .
B Z MR A LR R LA R A
GPS LI 4 1 5 o B9 2 B 7 B 2R
2R A A 2 B ) SN S A R
EZIRZ—, BDS BHRIC &WI A58 T T K ih X
PNT g, SR BB 14 22 5305 D 25 %5 F £ v A1)
BDS XL E T 55 H 25 2 6 LA R AR
FURE VA B R,

£ %5 3k Bt GPS 8% BDS 2 it ML i {4 4 3R
(DCB) — 3 3o 4= BR il X dak v 2 2 a4 0k 0t 74
Tho SRR 7R T B R A P e v
(hn 350 km) W 5E AR 4 AR DCBL YL
DCB 1 VTEC [FHHE R f# 4l S 80— kg,
RN T VR AR DCB K B 55 18 BRA AL 5 ) 465 7
AR A D SRR R A SR A /0 XS PR DY AR
T e 2 37 3 B 2B R IR 25 1 R ), — SRy
WESE T AT 202 2% v 5 )23 A5 700 6 T 1R R 2 WAL L
DCB #EA47 T A o 09 7 ik 53 A — Jr Tl
F TR DCB MU HL DCB 78 B i 58 4 56 1, —
fedhe AR DCB — AR &M (cmfrg 1A
DCB Z FUA 2, A fk Ry “ F HEUE”) A R 3k 3 43 5
THEMBM, RIS E GPS TR Rz
WHL DCB B RCR BT R GPS {5 5 M A
TR, T At S o E 1 w0 0 AR wfE Al 380 TR 08 1] i 22
R M AR ) AS TR0 3E v 32 1Y T T A 1) A1 3 B0
B A ARG, B LATE 43 2§ BDS LR DCB il 4%
WHL DCB B}, 4n R FHZE Bl GPS By “ F BL i, 7
B SL 1, T8 RRA A] 22 B9 AR L 235 R
flii i TR DCB e,

BT UL, A SCHR Y — FloRS B A 31 X AL 3
WAL DCB W5 . 1% 07 18 2R F AR IE % 1% Ol
T H B 2 RE R A TR - WOHL =2 ) LA FE S 5 AR
O Dt P 30 A 3 ) B 22 SR DK 3 HE Ath b 2F 3 AR X
TZ % AxE DCBfH , 76 & — 2 Z i K
HL DCB WA $2 T, A ] 3 X8 P JH Al sl 22 AL
gt DCB., %77 WA AN 2 52 2% 1 FL g S AR A
FUR B HL DCB. 1113 T ) A% 4t L 25 )23 A
J5 AR BUZWOHL DCB X 328 £ /Y A B J2 455 44K i

[ 7] B8, 55 A Al TG T 5 TR 4 B 10 R R i BL
DCB i IF 5% BURY 6 E [n] B0, A 1 58 0F A 30 ¥
AT AT I L 2 B TGS JLUE 57 R € 2 25 3, Al
T 6 AR CORS i 82 30 d b - 22 AL
DCB. I H GEO 52 I XU 504 11 5 45 11 i) 42
WAL DCB A1 IGS FREL 1L A DCB, 1 5 X% i %F
I s — K1y VTEC 5 I F1 GIM A% 9 4 17 45 2R i
A7 X A BT o B0 IE T AR SCHE R I O I i T AT

1 Jiikna

1.1 HEBREEBEEEIRSIE-BERHILM
BEXER
63 HATAAT T 3 ASBURAE 5, 3 B 4%
T RO UL . XU TG L Ae] 2 O 5
Kttt TEC 1 DCB, iZ 414 nl LLAR & b 1 B
— 36 BDS WA UL 2, A0 )2 AE R R 2%
TR MWL 24, T 45 1 BDS BU TG L
(RURIIEERREN S P3N
P! ,=P.,—Pi ,=AI'+DCB +DCB; (1)
K, P F P, o IR R AR IE o FIAE m XN
F14) B BRF SO0 1, A K 6 BRAE <1 B2 AT B3 1 A 455
XiF o 1) LI B HEAT 38 B n =2 om = 3, MR
391 1 207.140 Hz FIl 1 268.520 Hz; I) R
P, XN B R AR R A SR — AN RN
1—f2/f% s DCB #l DCB; 43 5% /R LA i 1
i BEYCAHLATGE » AU 2 Z AIA DCB,
H - Phy B XL 000 {1 e 75 A %o ¢ TR BT P
P, AT AR AR A 1 A B S 5 B ] DL R
BT 18 O BE RS L H25 m  DCB A (B A 20
Zd TR P Y,
Pi,=P,,—Pi, (2)
s 18 DX gl P sty 5 RS e T) B UL 3 T T
B, XK A 3 T S 0 TC L AR 4 0 SR
2, LR ¢ ) DCB iR . AR Rk
P, =P!,—P;,,=Al+ADCB,
Iy=I,—1I} (3)
ADCB,, = ADCB, —ADCB;
L Py R il ) PR 22 S ¥ T JUART 4 A L
(SDP, ) ; I, 3% 7 ufi W) PR 22 #8522 48 3R (SDD) 5
ADCB;, 7R 1A~ I i B2 UL AH XF DCB.,
MR (3) AT LLF . SDP, 1 SDI & A 3¢ 4
MHRRBOAEEA) . Ji 4 SDP, AT 3k 5 b 57
F) 22 TR -BURHL LT BE B (SDG) 52, [H]



%5 8 ] %

W, 45 o — FlORS B Al T DXk Sk 2 HLTE P 8 38 1Y ik 931

4 A B 1A LLE W, SDG S B I ] AS by 2% 1k
B, 280 ol B 2 X £ 5 B A% L B e ] 7 AR Ak
B SDT s J& bifi Bisf 18] 7E A8 1k

P12 TR WO L AT B s i o ) 25 £
Fig. 1 SD satellite-receiver geometric ranges
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