H134 38555 1] KoL & 5 Bk B ) 2% Vol. 34 No. 5
2014410 A JOURNAL OF GEODESY AND GEODYNAMICS Oct. ,2014

XEHS:1671-5942(2014)05-0114-06

% FIAHR R ) GNSS H 4 I R iRE RHOTETR

YD EREY A EY TR
D) TR TR AR, i 223800
2) i E LR AR [ A PREE S 0 E W E O 2 b B B R E S SR RN 221116
3) I Talk R 2245 F s 210009

& ZE 76 ONSS #HIFSE 2 b Tk GNSS Ha2h i) B 25 7E AR R Ab bR £ (i) 4 . LIRS RS B2 4§ T GNSS 2%
S )R 25 A (8] AR AR BR R B AR bR 3R (T /55 001 11 B AR AR R T BE A 3, ST R R i R 4 T
AT B B A 2% NI 3 B Th B 2B A AT KAk bR R P iR 22 A e — TR BEROR i T &
2 ) IR 25 A2 (8] B A AR bR R B R AR AR R G A 30, AR ERN b B BFSY T GNSS JE4k ) i 13 22 M 25 [H] EL A
Ly N I 1 Y A s/ O e = R 1 T W /NG W 10 O BT SRS R /e W) N K v T /NS W £
TE X R

KRR GNSS JEL [ iR 2% ; AR PR RS 5 10 25 A 5 IR 22 48t s P A 20

FE5 RS P228.4 X ERFRIRAD A

ON CONVERSION OF GNSS BASELINE VECTOR ERROR BETWEEN
COMMON COORDINATE SYSTEMS

Sun Xiaorong' >’ ,Li Mingfeng®’ ,Liu Zhiliang”’ and Bian Hefang”’

1) Department of Architecture Engineering ,Sugian College ,Sugian 223800

2) NASMG Key Laboratory of Land Environment and Disaster Monitoring , China
University of Mining and Technology ,Xuzhou 221116

3) College of Geomatics Engineering , Nanjing University of Technology , Nanjing 210009

Abstract In GNSS control network adjustment, it is neccesary to convert GNSS baseline vector error between
different coordinate system. A formula was derived to convert GNSS baseline vector error from space rectangular co-
ordinate system to geodetic coordinates,and from geodetic coordinate system to the Gauss plane rectangular coordi-
nate system. Due to unit of the parameters of GNSS baseline vector error in the space rectangular coordinate system
is different fron the geodetic coordinate system,the angle errors in geodetic coordinate system is converted to length
error with curvature radius of meridian and radius of parallel circle. On this basis,the conversion of GNSS baseline
vector error from the space rectangular coordinate system to station rectangular coordinate system was carried. The
test result shows that the formula is correct,and easy to form.

Key words : GNSS baseline vector error;coordinate system ;error units ;error conversion ;strict formula

= Ygfs HHE.2013-10-12
EEHA . “HiE TR W H VLS mK A RRET I H (11KID420002 ) 5 [ 58 3 RFHF 24 0 H (51174206 ) ; 1105 @ AL g Bl gt
T A0 H (SZBF2011-6-B35)
fEZ B VISR, B ,1980 4EA:  H+-A PR, TR TEEM LA G FAIIE . E - mail: xrsun@ sqc. edu. cn,



555 1]

TINS5 FAR T R ) GNSS 3628 6] B S 24607 MR 115

GNSS AR 5 75 1) 9 S 9 25318 25 1) 1414 A
AT MR (AX, AY, AZ) K Hih ) 2 %
Dy, 7 TiAE GNSS #5425 h T A0
ST T T T B A AR 2R R R 1) B (A, Ay) T
HhIr 20 D, 7 T 40K GNSS 2k ji) i
2 M3 (] B AR A b 2 A 0 B K M A A 2 L TR KB
M b R B 2 T T T B AR AR R L Sk 4 -
SIS T kiR 22 s 30 (H I IS L4 1) Bt
B A TR T S br ik ] e T 2Bk
(AR 7ERHBAR R 2R, Sk ) i LA i i 6
TR ETER AR /N, ELIR) — 28 2% o i ) 3
TP e AR TR 2 B Arb 23 A 22 88K, AN T 52 B o
JHTT S AR S BT B 3R AR AT A T R A
0 R 25 B I LK B Sy BT 18 2 (SR
RIS . ECIERE [ BFSY GNSS Hhgk ] fist 2
25 ) B A1 A AR 2R B30 B AR AR AR R (%, BRI RN
B AIE R, AR SO G 0 A SR IE B A TS
A WaIR =3 /AW = | 5= Ly L8

1 AX; AY; AZ, A AB; .
AL, AH %5

ij~ ij
TS ) EL A AR AR 2R R B 1) B R O (X,
Y, Z) AN (XYL, Z)) R ) i i 1 (AXG,
AY, AZ,) 5 H A H A BT (AB, AL, AH,) )% 5
X
AX,7 [ (N;+H;)cosBcosl,
AY, | =| (N, +H;)cosBsinL; -
AZ. _[Nj(l—ez) +H, ]sinB,
(N, +H,)cosB,coslL,
(N, + H,)cosB;sinlL,; (1)
L[N.(1-¢") +H, ]sinB,
LN N 350 i R LR S K T AZ AR O
S B S
Jpe (1) RIFOE T AB; AL, AH, B9 B0
2, TN A

sinB; =sinB, + cosB,AB, — %SinBlAij - %COSBiAB?j

cosB; = cosB; —sinB,AB; - %cosBlAB?j + %SinBlAB?.

sinl; =sinl; + cosL,AL; - LsinLLAL?j - LCOSLiAL?j

2 6
cosl; = cosL; —sin,AL; - %COSLE-AL?]- + %sinLiAL;

(2)
A, B =B, +AB,, L, =L, + AL, [\ ¥ H, = H, +

J

AH;, X (1)&TF AB; AL, AH, )95 RT3 =

I R it fE R R
B N; JRITE) B aih .

N, 1 &N,
Nf_Ni+aBiABij+ 2 aB?ABij (3)
S a aNL‘ N532 . azNi Niez
itEP,N,- =Wi,aBi =V?SH1BE-COSBL-,E= WLZ (l -
. 3N,e*sinB,cos’ B, s
2sin’B;) +————, W, = /1 -€¢sin"B, ,a.e

W

SEBARRER KR A — 0%, R (3) X T AB,

B R T3 — W S T R B
ARG R, %

sB, =sinB, ,sB, = cosB,; ,sB, = —%sinBi,
sBy = —LCOSB
3= 6 i
. 1
c¢By, =cosB, ,cB, = —sinB, ,cB, = —jcosBi,
cB —LsinB
3= 6 i
L, =sinl, ,sL, = LL——LinL
Sky =8 isSby = COSL; ,Shy = ZS [ (4)
sLy = —gcosLi
. 1
cL, =cosL,;,cL, = —sinL, ,cL, = —?cosLi,
1 .
cL, =gsmLi
aN, 1 N,
ng=N;,n ZT&,nz =5 9B’ yhg =H;,hy =1

54 ne, =ny (1 —=€”) ,ne, =n, (1 —€’) ,ne, =n,
(1-¢"),nhy =n, +hy,nehy =ne, +hyo K (2) .
(AKX (1) ,AFIELT AB,; (AL, AH [ TU B J
DL, W 252 e ek A, R TR AX, LAY
AZ%TF AB; ALy AH IHHR -

AX; = Xoo AH,; + XooAL, + Xoy AH; + X0 AL +
X ALZAH, + X ALL + X 00 AB,; +
XiwAB;AH; + X, ,,AB;AL; +
X,y AB,ALAH, + X ,,AB AL + X, AB +
XoABLAH; + X,,,AB;AL; + X3, AB;;

AY; =Yy AH; + Yy AL, + Yo, ALAH, + Y, AL +
Yo ALLAH; + Yoo ALL + Y 0AB; +
YIOIABL:,.AHU + YUOABU-ALU +
YinABALAH, + Y AB AL + Y, AB; +
Yo ABLAH, + Yy, ABIAL; + Y,0,AB;,

AZ; = ZoAH; + Z,0AB; + Z, AB,AH; + Z,,AB; +
Z ABIAH ; + Z4 AB;,

(5)



116 K H £ 5 b BR B F1 2

34 %

A,

Xoo =eBycLoh, ,Xyo =nhocBycL, , Xy, =cBycLih,,
Xopy =nhyceBycL,

Xogy =eByclyhy X gy =nhoeBycly X4y = (nhyeB, +

n,cB,)cl,

X =cBclyh, X,y = (nhOCBl +ncho)CL1 A =
cB,cLh,

X,y = (nhyeB, +n,cBy)cL, , X,y = (nhycB, +n,cB, +
n,cB,)cL,

Xy =¢Byelyh, , X5, = (nhyeB, +n,cB, +nyeB,)clL,
Xy = (nhyeB; +n,¢B, +n,ceB, )L,

Yoor =¢BysLoh, , Yoo =nhoeBysL, , Yo, =cBysLih,,
Yoo =nhycBysL,

Yy =cByslyh, Yy =nhyeBysLy Y,y = (nhyeB, +

n,cB,)sl,

Yoy =¢BysLoh, Y,y = (nhyeB, +n,¢By)sL; Y, =
cB,sLh,

Yy = (nhyeB, +n,cB,)sL,, Y, = (nhycB, +n,cB, +
nyeBy ) sy

Y, =cB,sLyh, ,Y,,, = (nhycB, +n,cB, +n,cB,)sL,
Yo = (nhycB; +n,cB, +n,cB, ) sk,
Zoos =sBohy ,Z,y =nehysB, +ne;sB,,Z,, =sBh,
Z,y =nehysB, +ne sB, +ne,sB,,Z,, =sB,h,
Z 00 =nehysB; +ne sB, + ne,sB,
(6)

A);I%‘;T:t(s ) XTJ‘ AB@/’ \ALi,- \AH,,EJQ%’?FQE& 1) XEF H

IAX .

aABli =X + X1 AH; + X, 0AL; + X, AL;AH; +
i

Xi0AL} +2X,0AB; +2X,, AB,AH, +
2X,0AB,AL; +3X,,,AB;,
0AX,

8AL»U: =Xow +XonAH; +2X AL, +
i

2Xo ALAH; +3X30AL: + X, ,AB,; +
X\ AB,AH,; +2X ,,AB AL, + X,,,AB;,

GAX, \
(’*)THij =Xoo + X()HALI-]- + X()ZIALij + Xl()lABij +

X\ AB,AL, + X, AB;

0AY
AR =Y +YiqAH; +Y,,0AL; + Y, AL,AH;; +
i

Y0AL; +2Y,0AB, +2Y,, AB,AH, +
2Y,,0ABAL; +3Y,,AB;,

dAY;
AL = Yo + Yo AH; +2Y AL, +
Ul
2Yy AL AH, + 3Y030AL§. +Y,,,AB; +
Y ABAH, +2Y 5, AB AL, + Y, AB;,
aAY

aAiHU =Yoo + Yo ALy + Yo ALy + Y0, AB +

y

Y1 ABAL; + Yy, AB;

0AZ,;

8ABU =70 +Z101AHij +2Z200ABL.J. +
27, AB,AH,; +37,,,AB;,

0AZ,; _0

0AL;

0AZ

(:)THU =Zo +Z10AB;; + szAB?j

y

(7)

K(5) MM IEA N
[dAX, dAY, dAZ,]" =A[dAB, dAL; dAH,]" (8)
AP, dAX, (dAY; dAZ, dAH; Ll m g FLf7, dAB,
dAL; \p =180/ x3 600, A" K #Lfi
(1 0AX; 1 9AX, 9AX,]
p 9AB; p 9AL, 9AH,

A, A, A
0AY, 0AY, 0AY,
A=Ay Ay Ay | = € i L : 3
Ay Ay A

11 12 13

17| p 9AB, p 9AL, 0AH,

y

31 32

BTl 0AZ, 1 0AZ, 9AZ
Lp 0AB; p 0AL; 0AH,

A A
[dAB; dAL, dAH,]" =A~'[dAX, dAY, dAZ,]" (9)
M (9) Kby 2= Al e i, AR B L i i A

RIBAEDRZR T BT 2205 22508 -
DABLH,»! = (A - )DAXYZ,j(A - )T

2 AB; \ALijiﬁiﬂﬂﬁﬂj Ax; \Ayijiﬁi

H g T B AR bR IE S 0 AU (PR B 2 22 10 — B
B AT it ARG R ) A9 3R 1 i i (1 (AB, ALy)
5 (Ax;, Ayy) BRI «

Ax; =C, +%stinBjcosB/lf -(C, +

(10)

%NisinBicosBil?) (11)

Ay; =N,cosB,l; — N;cosB,l;
L1, € C 3 510R iy B AR TE 1 R I
BRI i R T RAE N L,y 5
HRTFPLRB 22N [ =L Ly, L =L, - Ly,
Br¥9 0 rad (1) o W L =1, + AL, BI43 I =1 +
20AL; + AL, ¥ C, JRIFE Il .

Ly L; )
i iy AL, i
jh‘_ iR 73]
i Pl |5 i
sl & [ &
<>

F1 ZXEER

Fig.1 Relation of longitude difference

¢ =c+3p LGy ()
IR T e NPT
- d¢, a(1-¢) d'C dm,
A g = M= WP dB? T dB,
3N,e* (1 —e)sinB,cosB, ) o
— MK L R

R RS, S(12) 2T AB G
JEEFF S B 5 B ] SR R



555 1]

FI/INAESE 3 A b 2R ] GNSS 3628 1 2R P BTIT 17

R e T AT R, 4
1 dM, 5

=? E,Po =li9pl :l’qo =li s
q1=21;,q, =1 (13)
P (12) ((IB3)FRAK (1), AFEET AB; AL,
1 =B B DA B30, w2 52 2R i i 7R, R A
Axij \Ayzjféé:": ABU \ALL']' E/‘Jgﬁﬁﬁj@ H

{Axij =x,,AL; +x02Aij +2,0AB; +x,,AB;AL; +x20AB,?-

Ayij =}’01AL1‘,‘ +}’10ABL']‘ +yllABijALij +9/2OAB;

m =Ci’m1 =Mi9m2

(14)
x,

1
nysBycB,q, %0, = 510sBycByq,

Yo :% 2

X =M, +%[nosBocB]qo + (nysB, +n,sB,) cByq, ]
Xy, :%[%530031(11 + (nysB, +n,sB,) cByq, ]

Koy =M, +% [ nysBycB,q, + (nysB, +n;sB,)cB,q, +

(nysB, + n,sB, +n,sB, ) cB,q, ]
Yor =ngcBop,,y10 = (ngeB, +n,¢By)py,y,, = (ngeB, +
n,cBy)p,

Yoo = (nOCBZ +n,cB, + ncho)Po

(15)
K3 (14) 5F AB, ALK (R S5, 75
0Ax .

GTB': =2, +x,AL; +2%,,AB;;

y
0Ax
ﬁ =% *+2x,AL; +x,AB;

i
(:)Ayl
m =y +yuAL; +2y,)AB;

i
oAy,
0AL;

X (14) M2 e 0y

[dAx; dAy,]" =R[dAB, dAL,]"

j—:tqj 9dAxl_',‘ \dAyz]I/J m )Jgﬁ"fj ’
0Ax,; i
1 aABU i
P | 0Ay; 0Ay;
0AB, JAL,

(7)) Bt Jr 22 At i e i A SL 4 & i 78
R TV I LA ARAR AR R DT 220007 2200 -

D, =RD, R (19)

3 AX,; AY,; AZ IR Ax,; Ay,
R
gt

(16)

=you +yulB;

(17)

Rl] R]Z

(18)
RZI RZZ

‘|

ey WL g4y, B JeHs AX, AY; AZ,

IR R AB, AL, AH %25, SR 5% AB, AL, 1%
ZEWEIRN Ax, Ay, R2% . ZEEF(9) ((17) 15
[dAx, dAy,]" = S[dAX, dAY, dAZ,]" (20)
X, 8 =RC,C H A~ (W5 — AT 0 R L A
R4
X (20) e Wiy 22 A5 46 e 1 A5 e ) i i 7F
T B A AR R T BT 2 W T R
D,, = SDAMUST (21)
LGP GNSS KLk ) i3 22 P25 (] B A1 Ak A
5 R T TR AR AR R R e i A 2K
4 AX; AY; AZ;URIEEGHR K AN,
AE; AU
FH SCk [ 8 1 AT, 7E 7 By 1) (g b ) K
FE A 440 km SN, WO A b TAT 9 55 A0 7 B it 2%
AR RIS, WG M = M, + H, = M 12 V1718 J7
] (AR PG 77 ) ) A el B2 3 BB P, AT oA Ay i T 7 1)
AR RUAESE, /I 45 1, = (N, + H, ) cosB, =1,
% dAN, = M'dAB,/p, dAE; = r,dAL,/p, W} dAN,
dAE, S35 BR 2 m) i i 1Y A FE iR 22 S T
T B 5 [ AP AT R 5 ) A B R 2%, XA Y T
DA BRIP4 7 P ATl I g it e R B o 3R 2
Anl i g 7EZ07 W) ERgER2E )

dAB; =pdAN, /M (22)
dAL, =pdAE, /T, (23)

M L7 ) (R 1)) 122 dAU,ZRoR 0
dAH, = AU, (24)

#0(22) . (23) ((24) FRASK(9) , BEBEAS
[dAN, dAE, dAU,1" =F~'[dAX, dAY, dAZ,]"
(25)
X, F =AG,G = diag(p/M|p/r; 1) ,diag( + ) FIn
Xf FAFELR
M2 (25) Moy AL H e 1, AR BE i i 4 75
KM ARRR Z T 0T 22 0307 2205 R -
Dmv,ELQ»/ = (F_l )DAXYZL»/(F_I )T (26>
5 AX,; AY, AZ RFEEHR Ty x; ;.
7 e
B SCHRL L =3 ] AT, AR )t i 1A i R
J R ST LA AR AR AR DU HE 525 ] 5 £ A AR 3R
RFRN
[x) v z; 1" =K[AX, AY, AZ,]"

—sinB;cosL;

(27)
—sinB;sinl; cosB,;

K, K = —sinl; cosL, 0

, WIE

cosB;cosL; cosB;sinl; sinB,



118 I B 5 R 15 34 %

SEHERED T
K (27) e TER N
[dv; dy; dz; 1" =K[dX, dY,dZ;]" (28)
A3 (28) Wy 21546 e 1 A9 e ) i i ¢
Sl ELAA AR R T T 2T 25056
Dm; :KDAXYZL-]-KT (29>
T Helmert {1222 B 7E 2 450 3 4E15 2
T HA AR, 5 AR R EETCC, RS A7
EHETIEENINM=AEHE TN FEZ
A0 R T A R 4% 7 1 B T 25 A 4%
AN, AE 7 5350 Ay Ay B i \yy T7 T AT,
AWML i i S TR K AR s R
(R & e KA S 9 km, 5 sk i 52
FEAH L R /MEL) FI i il R AR IR 22 (5, 15

U'ANII,], T Oy T Oy O ppy; =00, =0

6 LB b

VERLLE 6 B (AX, AY, AZ,) {5 WGS-84 445 5

o

W s 22 BT 2206 R -
2.152 1 -1.2283 -0.6483
Dy, =| -1.2283  2.0164 0.6162
-0.6483 0.6162 0.5075
x107*(m*)

W ARG M. B, =45°, L, =117°30", H, = 10 000
m,L, =117°,AB, =1°,AL; =1°,AH, =10 000 m,
6.1 AX, AY, AZREFHH Ax, Ay, 2
=
Hi=(21) 545
0.3257 -0.6392 0.6925
B [ -0.8826 -0.4640 -0.0129
D, :[ 0.968 8 —0.3263 10~ ()
Y -0.3263 1.097 2
6.2 AX; AY; AZREFMA AN, AE;,
AURE
H120(26) T334
0.3426 -0.6311 0.693 4
F1={0.8931 -0.4849 0 ]
-0.3315 0.6105 0.7193
0.9835 -0.3354 -1.311 6}

Dy, =| -0.3354 1.1269 0.7140
-1.3116 0.7140 2.598 0
x10*(m®)

6.3 AX, AY, AZREFHIRHA x; .y, 2y

RE

A (29) 54

0.326 5 -0.6272 0.707 1
K—{ -0.8870 -0.4617 0]
-0.3265 0.6272 0.707 1
0.9336 -0.3220 -1.2720
D,.. ={ -0.3220 1.1170 0.742 9}
-1.2720 0.7429 2.6254
x107*(m*)
4K D1y, Dy, D, D, ARSI
L) RS HARPR 2R T AT 0] 1R 22 R e) i iR 22, &5
RIWFE L,
R1 4FLIRRETHIRE(BAL:m)

Tab.1 Errors in the four coordinate systems( unit:m)

X/N, Y/E Z/U
AR R4 /x/xt Iyt J /2 iR
I miRZE IRz MRz
SRl EMABFER 0.0147  0.0142  0.0071  0.0216
KHAEFRZR  0.0099 0.0106 0.0161 0.0217
FHEALFFZR 0.0098 0.0105 0.014 4
S EAABFEER 0.0097 0.0106 0.0162 0.0216

T8 1 A] T, o) et 25 4 4 18] L AR AR AR 2 Rl
OB AR R L EUE R AR A 1, (A5 K AR bR 3R
AUNZESE X LR i il R R iR 225 5
o Ny JEJTRZES NS x oy o™ oy iR 2
JUFAHAE AT B B0 N 25 53 02 R R 2k 1)t 1) v 4%
SR AR TE R W ity o5 K H S 5 AR 1Y), S5 I N 22
SR ELE A iR RIRET RN . U Jr iR
Z5 2" FIiREWILFHSE. N E U FiRER
AE LU0 b Sz WL 2R 1] R 257 3 AT By ] LR
N

J T ESCHR4 -5 ]I A T R A
SCHTTEEMCH L, = Ly =0°, HAB KA AR, 315X
FRER ) A KM AR AR 2R L T T A AR AR R T Y
Jr R 2 A R 2 SRR 2,

T2 FMLRERTHIRE (BAI:m)

Tab.2 Errors in the two coordinate systems ( unit:m)

N, /x E/y v/

R T ‘ ‘ L
AT iR FRIRE HRE
KA bR F 0.0140 0.0146 0.0080 0.0218

S EMAARR 0.0141  0.014 2 0.0200

H13% 2 AARBAETRRIZEMI T 3R 1 W9Z5ie. M
1.2 R, PSR AP OR A AR AR A 1] b 22 AR
(E L AHAE  FUp N 22 5 2 i BE 2 p 28 B2 AN ]
SR, IR 5 [ iR 22 70 0 A 22 4.3 .3. 7 mm, 35X
Je A A HE T B HT SR R S BAY , SR, 22
SRR



555 1]

FI/INAESE 3 A b 2R ] GNSS 3628 1 2R P BTIT 119

7 &

ASCERG R HME S T GNSS KLk ] f i 25 23
[ L AR Ak s 2R 381 155 Hr P 1T L AR AL bR 2R A48 R 38 FH
FeA NS I BB UE T A XA IER

YT T Ry WD AT, HAR R R R
7%, AR SCHE T 19 2 1] LA AR A R 31 Kb A BR R 1Y
I S ERNT B R b A bR 2R (Y R 22 B B —
AR BEFRIR S T B4 1) fE 152 25 D25 6] B A AR A
FENKHAAR R 1 e 4 20, BB FSEFINER , K
HARBR R T 3 ASSE TR 25 RE E4E B WL A A
AR R R 2 A ST AR 8 A S e A 2
H AR ZE AT BT 2187 5., BB A2 e 400RG B (2E0K

AR SC AL DA BRI RN 51 IE BH , GNSS S 28 [r] i 1%
25 73 (] 1A AR A 22 200 U AR AR B 2R IR 48 8 5K
o ] AR 3 e i A 5, LR 22 4R BRSO X
TR, HOM IE S AR, RE Tl A2 R 40uRG B 20K

& £ x #

1 ZEAL, BEENAL. GPS I & S8 B [ M ] 5 RBUR
AR, 2010. (Li Zhenghang, Huang Jinsong. GPS sur-
veying and data processing [ M |]. Wuhan; Wuhan University
Press ,2005)

2 fRgAEE. GPS ISP K N A [ M. 3G UK H i
#1:,2008. ( Xu Shaoquan. Principle and application of GPS
surveying[ M ]. Wuhan: Wuhan University Press,2008)

3 ALFETC, SRBRIT, XS SR M I o Al [ M. i
WK 2 H WAL, 2010. ( Kong Xiangyuan, Guo Jiming, Liu
Zongquan. Foundation of geodesy [ M ]. Wuhan; Wuhan Uni-
versity Press,2010)

4 XZEwg. —HERRLR A S R AR AR 22 ) B o3 2 R
BEILT ] DU 2B R 7274k, 1991,16(3) :70 - 78.
(Liu Jingnan. The formula between 3-D baseline vector and
geodetic coordinate differences and its application[ J]. Jour-
nal of Wuhan Technical University of Surveying and Map-
ping,1991,16(3) :70 -78)

5 RO, TR SC. A3 ] =GR REL ) e R AR bR 22 5 T

T 24 R A i) ) AR S e [0 ). 2 TR, 1995, 4
(1):14 = 19. (Zhao Changsheng, Qiao Yangwen. Precision
transformation between space three-dimensional baseline vec-
tor geodetic coordinate difference and gaussian plane two-di-
mensional baseline vector[ J ]. Engineering of Surveying and
Mapping,1995,4(1) :14 -19)

6 Jiti— B SR BT B K M AL bR R HEAT MR A2 2 BT IR R
(I R I 5 b 2R 5) Jg %%, 2007 (1) : 65 — 68. ( Shi
Yimin. Analysis of crustal deformation with a new type geo-
detic coordinate system[ J]. Journal of Geodesy and Geody-
namics,2007 (1) :65 -68)

T OFRJT. FEE FARRR R R GNSS g5 R 25 He 3 Uy iR 5T
[0 R M 5 b Bk 3 ) 27,2012 (4) : 83 — 86. ( Bian
Hefang. On GNSS positional error transformation between
common coordinate systems[ J]. Journal of Geodesy and Geo-
dynamics,2012(4) :83 - 86)

8 il AR IR, A . A AR S B K 1 — o
AR BR R [T ] TR 5F R 2274 F AR B2 1, 2005, 33
(11):1 537 —1 540. (Shi Yimin,Zhu Ziyang,Fan Yeming.
New form of geodetic coordinate system taking two length
quantity as coordinate parameters| J]. Journal of Tongji Uni-
versity ; Natural Science,2005,33(11) .1 537 -1 540)

O kAR EE W22 [ ML B M b AT R R,
2008. ( Zhang Shubi. Surveying adjustment [ M ]. Xuzhou:
China University of Mining and Technology Press,2008)

10 SRGIZL. —FhopT i Az iR 2E BE [ J]. 222442, 2009, 38
(3) :276 —279. ( Cai Jianhong. A new measure of position-
al error[ J]. Acta Geodaetica et Cartographica Sinica,2009,
38(3):276 -279)

11 Hoce. RTBm SR B witie V], Mg
41%,2009,38(3) :280 —282. ( Yang Yuanxi. Discussion on
“A new measure of positional error” [ J]. Acta Geodaetica
et Cartographica Sinica,2009,38(3) :280 —282)

12 HRT5 . GRS E AN CAE T LT ] R T
K274k ,2013,42 (1) ;129 — 133. ( Bian Hefang. Analy-
sis and validation of location correlation for positional error
[J]. Journal of China University of Mining & Technology,
2013,42(1):129 -133)



