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Tab.1 True Values of Observation Vectors and

Design Matrice

B R B Lo
2.0 —5.2 3.1 —0.1
3.6 4.5 2.9 5.2
1 —1.5 6.8 3.4 8.7
4.0 7.3 —9.1 2.2
6.71 —3.3 —4.5 —1.09
10. 4 12.7 —5.8 17.3
—5.5 —7.6 —2.1 —15.2
8.2 4.5 —9.0 3.7
11 —4.2 —2.3 8.6 2.1
—2.3 11.5 4.0 13.2
7.4 3.6 —4.2 6.8
9.1 —7.1 2.0 4.0
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Tab. 2 Results of Inversion Parameters

S X, X X T [ aX ||

HAE  1.0000 1. 0000 1.000 0 / /
@) 1.037 0 1.023 4 1.044 3 1. 000 0.380 7
@) 0.997 2 1.004 8 1.002 1 0. 000 0.074 6
©) 0.997 7 1.006 1 1.006 2 0. 500 0.089 8
) 0.997 3 1.005 1 1.003 1 0.167 0.071 4
® 0.997 2 1.004 8 1.002 2 0.001 0.074 6
©® 0.997 7 1.006 1 1.006 2 0. 500 0.089 8
@ 0.997 7 1.006 1 1.006 0 0.490 0.088 6
® 0.997 4 1. 005 4 1.003 8 0. 270 0.072 7
©) 0.997 4 1.005 4 1.003 9 0. 286 0.073 2

I AT A A 2R E T EOMM L, (1—o)/c=
0.5/0. 1,80 z=0.167, | AX || FIRBEB S RO 2245 1 15
B 2 TR o 45 A O M XA L

FEGH A, R 5 T 28 85040 1) Ak e /N — e °F 22
iR 22 (T ED) 5 J7 52 QX & 28 B dl f o 1 A
[ A AR T AL EE (2= 0. 5) , BRI & F 22 b % 2850
It B R AH S DR A5 SR AR A 25 W T RO
HED AL, EAIN 0<c<<1 HBRH, FE
Q5 ZO%HM L 1) BN Y i /MEAE B
7 vt A BUAS T UL 7 58 © 1 25 BT B A R 2 A A
BRI E R 7 R © 5 7 QWAEAE [ [7)
R0, HH) 551 R BSR4 B B (B R 0. 5 A 0. 49, 5 52
BRiE 0. 167 AH22 A, PRI HL Al 3 45 R4 38 11 2%
SRV R RE R TR

* £
=05 + 4
~
0 L L N L N2
06 08 1.0 0 02 04 06 08 1.0="0 02 04
b ARXA LT X
T%® OPESC) (b) 7
X' 40 T ler
B w14t
30+ x
< 30 Sl
-~ L
) 20 W ok
06 08 1.0 0 02 04 06 08 1.0 0 02 04
Wbt HIXAL LT A%
T%® ©TTED ()7
5 40
< 35
3.0
W
+ 24t
S SR
N 2002 04 06 08 1.0
AT LT
[CREIC)
< 9 9 1.8
SN % k | S
B 1 2Rty B AL SR A O 58 0 ) o B A
B K R E

Fig.1 Relationship Between Discriminate Function

and Weight Scaling Factor in Linear Equation Group
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Tab.3 True Values of GPS Coordinate and Displacement-'"

/

75 X/km Y/km w1 /mm v1/mm
1 100. 000 100. 000 1. 000 20. 200
2 100. 000 300. 000 —1.000 18. 600
3 100. 000 500. 000 —3. 000 17. 000
4 300. 000 100. 000 5.000 62.200
5 300. 000 300. 000 3. 000 60. 600
6 300. 000 500. 000 1. 000 59. 000
7 500. 000 100. 000 9. 000 104. 200
8 500. 000 300. 000 7.000 102. 600
9 500. 000 500. 000 5.000 101. 000
x4 BAMMHRIEHEREBER"Y
Tab.4 True Values of Side-angle Network
Coordinate and Displacement"!*]
¥ 5 X/km Y /km uy /mm vy /mm
1 100. 000 100. 000 1. 000 20. 200
2 100. 000 600. 000 —4.000 16. 200
3 600. 000 100. 000 11. 000 125. 200
4 600. 000 600. 000 6.000 121. 200
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Tab.5 Inversion Results of Model Parameters
VES e./107° e,/107° ey /10770 ®/107° z | ax |
HAH 20. 000 0 —8.000 0 100. 000 0 110. 000 0 / /
1 19.987 3 —7.808 4 99.954 9 109.932 7 1. 000 1.691 5
2 20.270 4 —8.143 8 99.967 0 110.129 6 0. 000 3.217 7
3 20.126 2 —7.972 4 99.961 8 110.039 4 0. 500 1.845 7
4 20.042 6 —7.873 6 99.957 8 109.977 0 0. 800 1.511 0
5 19.987 6 —7.808 8 99.954 9 109.932 9 0.999 1.689 9
6 20.126 2 —7.972 4 99.961 8 110.039 4 0. 500 1.845 7
7 20.126 2 —7.972 4 99.961 8 110.039 4 0. 500 1.845 7
8 20.092 4 —7.932 4 99. 960 3 110.014 9 0.621 1.643 8
9 20.092 4 —7.932 4 99. 960 3 110.014 9 0.621 1.643 8
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Fig. 2 Relationship Between Discriminate Function and

Weight Scaling Factor in Strain Parameters
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Tab. 6 Influence to theWeight Scaling Factor Determined

by Adding Different Noise to Example in § 3.1

) ) AHXT AL ©

" HEO HEO KHED KO KO
0.5 0.0005 0.001 0. 500 0.494 0. 260 0.270
0.5 0.001 0.001 0.500 0.483 0. 350 0. 380
0.5 0. 005 0.001 0. 500 0.497 0.720 0.720
0.5 0.01 0. 001 0. 500 0.497 0.131 0.131
0.5 0.05 0.001 0. 500 0. 486 0. 169 0.183
0.5 0.1 0.001 0. 500 0.490 0. 270 0. 286
0.1 0.1 0. 999 0. 500 0.499 0.441 0.441
0. 05 0.1 0. 999 0. 500 0.502 0. 480 0.473
0.01 0.1 0.999 0.500 0. 500 0. 685 0.688
0. 005 0.1 0.999 0. 500 0. 500 0. 746 0. 749
0. 0005 0.1 0.999 0. 500 0. 500 0. 869 0.873

oy oo 20 AR A TUIT 28500808 1 B B 22 .

F7 $3.2 hEGIREREEHEMEIT LA m
Tab. 7 Influence to the Weight Scaling Factor Determined

by Adding Different Noise to Example in § 3. 2

] ] HIRT AL <
T RG HEO HEO FE® HEO
0.000 5 2.0 0.999 0.500 0. 500 0.984 0. 984
0. 005 2.0 0.999 0.500 0. 500 0.953 0.953
0.01 2.0 0.999 0.500 0. 500 0.926 0.926
0.05 2.0 0.999 0. 500 0. 500 0.863 0. 863
0.1 2.0 0.999 0.500 0. 500 0. 826 0. 826
0.5 2.0 0.999 0.500 0. 500 0.676 0.676
0.5 0.5 0.001 0.500 0.500 0.472 0.472
0.5 0.1 0.001 0. 500 0. 500 0. 280 0. 280
0.5 0.01 0.001 0.500 0. 500 0.102 0.102
0.5 0. 001 0.001 0.500 0. 500 0.043 0.043
0.5 0.0001 0.001 0. 500 0. 500 0.016 0.016

T 001 otz 20 A GPS B Al iy 9 8 1 B 07 22

AHELBL XTI RO . Fi A 25 I A
bR 22 AN [R5 R ROk s A 9 i Ak B i /ML
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Total Least Squares Joint Adjustment
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Abstract: The Total Least Squares (TLS) method is applied to joint adjustment. An algorithm for total least
squares joint adjustment with a weight scaling factor is derived. The weight scaling factor is the key to deal
with joint adjustment, and methods for determining the weight scaling factor are discussed. The difference
norm between the estimated and true values is used to evaluate the TLS joint adjustment simulation. The in-
fluence of different noises on the weight scaling factor is also analyzed for two simulated examples. The results
show that the estimated values is related to the weight scaling factor. When priori information is accurate, the

prior unit weight variance method performs the best, and when priori information is inaccurate, the minimum
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discriminate function method with 2 |V, [+ E |V2 | and E Vi |+ Z \VZ [/(1+X"X) as its dis-

i—1 =1 i—1 =1
criminate function can achieve effective results.
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