L p R

GEOMATICS AND INFORMATION SCIENCE OF WUHAN UNIVERSITY

AERLIRPEIVIER K2 MR/ N — R TT ik
s, elER, FHE

FIHASLC:

R, VAR, JE B AN PEIVARL 1 28 MR N Z 3R A IR 254k - (5 BRAR, 2021, 46(9): 1291-1297.

XIE Jian, LONG Si—chun, ZHOU Cui. Classical Least Squares Method for Inequality Constrained PEIV Model[J]. Geomatics and
Information Science of Wuhan University, 2021, 46(9): 1291-1297.

FRSCEEHER (FEEA KINERIEN AR EE CE )

Similar articles recommended (Please use Firefox or IE to view the article)

i FHEIV- 22 SO g 2 A Al a3k
Linearization Estimation Algorithm for Universal EIV Adjustment Model
BBUREEAR - A5 BRART. 2021, 46(9): 1284-1290  https://doi.org/10.13203/j.whugis20200243

U F A HE I 2l 251 22 1 57 1L AR 3 s B A 7Y
Vertical Movement in Shandong Province Based on Adaptively Dynamic Adjustment for Level Network

IR - 15 BRMERL 2020, 45(4): 620-625  https://doi.org/10.13203/j.whugis20180296
— R IR 24 45 R 238 A g N7 HE AR 38y i R e 1R 25 A M T ik

A New Error Compensation Method for Certain Measurement System Using the Change of Position and Pose of Corresponding Image

Points

BIUREF2EA - A5 BRIERR. 2020, 45(4): 517-523  https://doi.org/10.13203/j.whugis20190007
Z R g SA TN 3T 20k

Robust Total Least Squares Method for Multivariable EIV Model

RBUKFAR - A5 BRRERL 2019, 44(8): 1241-1248  hitps://doi.org/10.13203/j.whugis20170232
B ARG A E A IS AR f /N — TR R A -2 D7 1%

Weighted Total Least Squares Method for Joint Adjustment Model with Weight Scaling Factor
BIUKEF2EA - A5 BRIARR. 2019, 44(8): 1233-1240  https://doi.org/10.13203/j.whugis20170265


http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190196
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190196
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20200243
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20180296
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190007
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20170232
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20170265

A6 K E oM
20214 9 A

BBR AR R R

Geomatics and Information Science of Wuhan University

Vol.46 No.9
Sept. 2021

DOI:10.13203/j.whugis20190196

XEHRS :1671-8860(2021)09-1291-07

AFEX LR PELV BRI 22 M he /)3 5 7k

i

WA A #®

1 iR Rk KA 5 IR R S8 I R B I R A R SR IR I, 411201
2 POl R R B R KD ,410018

B E.REXY RIS L F AR £ (partial errors-in-variables, PEIV)E A B 4] £ &% A K H AL F ik fedE L1
X RSE %, AT H T SRR, B A R TRRAE R, AL R AREZ A FLEAEIRE A ENF
FERPHE . KR RN T AR R AL AT 49 Kuhn-Tucker £ 4, 3 R 4 X 29 R 3R &b = M ah it
FAEAC A Z R AR A, SF 4R R it 49 Jacobian 3 Rk K AR R AR . PTAR 7 R E TP L gy AR & AL,
5285 N RELAMAANX, S TRAETIN, KMEG AN, IRTEBIXMFE, LA RIF AT

B ORBBRFN_RTFER B 565,

KEBR:AFRXD R AT T AR EAR  BARZ ) = ; Jacobian ¥R ik ; 2 b = F

RESHES P207 MERIRERD A

A8 R 3 0 55 A b et 2 ith LS G
I Ji5 7 38 2% R Hb ) 5 R 8 A SO 22 R
5 1) 72 BRI R U0 [ o X AT AL O 2%, X
IR FR A A5 B E iR 22 (errors-in-variables,, EIV ) #&
R A BEAILER 25 19 °F 7 Rl i/, 5K ETV AR f i
it 1) B0 FR O B AR d5: /N 6 (total least squares,
TLS) J5 ¥k o 24 B HL IR 22 #3057 [8] 43 A B
PR R AR TLS . iR 25 40 3¢ ORG BE AN AH 45 B, Bk
AL TLS (weighted TLS, WTLS) ., Fang'™#t
57 WTLS (] 83545 e i i 45 0, F 38 Hh T 3
JE MR . Mahboub™ %4 H T F HE 28 80 4 AL
4 L B0 ) AR R 45 48 R WTLS kAt %8, F
ig FH 80 2 M 1m0 05 R Z 4E 4 S5 A8 4 o Shen 55 70H
WTLS [ 87 48 Sk A 26 P A e /N — T [ 1, i)
H Gauss-Newton 153 2| 9 i 72 2 X 1 5 & M
/N e i (least squares, LS) A , IR FH 54
TR BT A T 25 1 T L e A
Amiri-Simkooei % 45 T 5 4 0 LS fig B X
HATE Y WTLS fif

1 SR R A7 AE TSR R SR 00 A5 B R I A
EIV 8 A1 58 42 w5 2 04l 11 09 RS B Fnml &2 4
Schaffrin %R 2 PR 29 S TLS In) 8154 16
FEAEAE (0] 80, 75 3 T J5 25 19 38 RUE , IF 9 R 2 )
I A L R AR IS IE . Zhang %5 4

I #5 B 85 : 2020-12-02
I E# B 5 A ARl 24 (41704007 ,41877283,42074016)

T A E AR WTLS (inequality constrained
WTLS, ICWTLS) [R5 28 8 K ik, Hot A i
B 249 o %) 386 fin 11 K . Fang!™ R R 1R 4
O 2 R 51 Z Rk B (sequential quadratic pro-
gramming , SQP) B3 3K fi# ICWTLS ] 8 .

XuZE 0 ETV RS AL J Bl 3 o0 A8 i 1R 22
(partial errors-in-variables, PEIV ) BI I -4 § T
H g MGE 7 220 Shi%E W4 i T PEIV #E5
MM LSIEX W, IF ot r Bkt aEE S R
BOWE & R 22 TC R A BRI E R o Zeng 10 4R
T AR % 4 K PEIV (inequality constrained
PEIV, ICPEIV ) #5181 i 28 ¥ 15 8L J7 v , B HL % Ak
S R LR ) A, R A . ICPELV
BEARYAE WTLS U AT I3 45 2 2 o =JF 2 v 0 )
(5] A, SR H e PG Ak P38 19 3fe - A 9 oA B (R
WMAREE RS BRRE R, S0P 28R
A2 EE A i AN % X 2 R B/ — 3R (inequality
constrained LS, ICLS) [a] & () Jacobian 1% {8 55 1
5 i 45 A HRLS 1) B4 Bk A AL, TCLLS [ J ]
YN 28 T 22 BERL 10 5 1

o T A6 ICPETV £ 8 f 3158, 745 31 5 22 i
2B B B AR SCHR S T iR ICPELV
M 1LS Jiik. L, RYE ICPEIV #3145
SR A AR 08— B A BE S5 1 o B L 2 BORT 3 5% T

FE— e, L, B I R 2 FORE AL B S o hsiejian841006@163.com



1292 ) G == T

R AT HEAT 4 8 o B R S BOR Ak T A 25 ol i
ICLS [n] 8, & B o0 R Al H IR 8 P28 S 80y
K EZGE, REIREB Y R Lagrange 77 3% 5
ICLS [n] 5 05 &5 4y 28 M i 45 X 29 38 25 R, R
e 0T WLy R e M Ak, TS W R R R 2 AR
w5 LS kg —%.

1 ICPEIVi#&EZI K WTLS ##
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D(e) =oiw (1e)
K, o0 R AR TS 22 5 W o m 24 LI R AS A I
w h ¢ HEBERL IR 22 U RS o

ICPETV B8 i B 4K fe /N — S fift 5540 T a0 R
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X, E=W '+S,0 'S}, 4 A=ivec(h+ Ba),
WA (f" ®@1)(h+ Ba) = Af. Mk (2) %M
T 3R A 29 TR AR A R) R
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AN WA B OE P E RE L B R SR i 1C-
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[F) 0 (2 (13)) SR fif e e S p e LS TE X
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SR FH ARG 240 S35 SR A AR S, QP[] 3L A F- £ 32 AR
B, BTS2 29 B LS Tl i A%

AR S5 SR i QP 1R] L 2 B A B 2
B, T AL R SQP J7 I 3K il QP AR 2 K f
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o i TARCT LR NIRRT E 28 BEAT /N T
LRI LR SQP J7 3 A8 LB B ACR I i A
Iof A5 P9 ARk AR BRI T 3 ]

3 EHlaHh

3.1 HEEFI1
B 1A SCHERL13], X R 2 R ETV A

FOBCHE B A v R0 | — 8 24 B L 2R
W RO R X[ A RS A LSOk 13] . B AR BB T
25 A v ) £ %) B B O 22 P IR DNk ST W) 4 A BRI
Q. = L; N 25 FANiAERE . A% IR R B IR 22 R i
HRE 19 TCLS fif A g 22 Ak J7 ¥ B0 L 1D B =
[—0.1000 —0.1000 02152 0.3502] . ¥
2 (24) e 4 )2 (1a) ~ (Le) , 43 31 R FH &4k 7
1 SQP J5 vk (g = (7) A=K (9) 38R F BN 29 3
B0 AR SC A 1S Jr SR AR 1% A0 28 0k A o 4 R
e=1.0X10"°% % 11 SHAE NI E R IK
B I i) LS 0 R L 1, H o, B
Biaw Fl Bers 43 M F 7R T FH L AL 7 B . SQP B3k

(24)
GB=d FIZ B LS )7 i ICW TLS fif
F1 HO1IWEMIHER
Tab.1 Simulation Results of Example 1
ICWTLS fi# B B B B. SRR PR EL  IEEE /s
Bia —0.100 000 —0.100 000 0.168 581 0.399 765 23 2 0.038
ﬁSQI, —0.100 000 —0.100 000 0.168 579 0.399 766 5 2 0.020
ﬁ;us —0.100 000 —0.100 000 0.168 547 0.399 777 22 132 0.025

MERLIP AT LLE B AL EARINE RS
SCHR[ 13 ] 58 T 50 (24) 23 51 R F AR A 24 SR 3 R
SQP J7 ik 5 B 9 45 AR L, EATE /NS G 5 4
i1 58 4 — 8, ¥ 3RS B M AG(E (&, B IR A
K (2) T LS F] @ (s, fia)= D (&sars Bsar) =
0.139732, @ (dcis, Bers) =0.139737, LAl 0,
TEAH R A B AR AR AR E T, 3 B 5 i T SRS
AH Y o St Ak T R AR ST ik g A 3% AR OB
WA OO R N AR B R T A T
SQP L EA Tl Sier: , s R B

XFFAM LA, R T A R SQP ik R R
fift 24 4k 11 QP [R)8L, 1 AR SC 5 ¥ 0 4 4 A AR
52 % BE WY S RN o Atk AR T I SQP U7 v IR
PN 2k ARHT 2 A 24 4 i) 25 X 29 BRI A I AR S ik
BER A LT A 11 dE ek R4

TSR B[] b AR SCH 3R /N T2tk i Ay

%O RAE R RSCR. i T AFERAEA
B2 R 3O R R BUE KT SQP 7 ik L it
SEES ] 5 SQP J7 A AR L B Z I3 . AR SCT7 Y
BB AR YR KT H AL P AR 7 35 (B TSR E) A
SQP AL, ifF— 25 B UE 1A SOk A AR Y
AW AR
32 HEHES2

H1§2.2 43 BT w] R, 7R SO 1 A T O i 24 R
AN 0 TR B B 2 R S 546 1A ) Y
WL EC A, AR B 34— AN A LB, 254w X 1]
Lo TR 1 RBER2E ) ICLS RN Brers =
[01299 —0.5757 0.4251 0.2438]". ¥ K
VE SR 2 A 5 125 W B A U JF R S5 58401 1
GEIGIiORanC e 7 U

MR 2T, 2 A A BN 1 114
N 3ALLJG A T kR SQP 5 Tk W SR ik 24 4

®2 HEI2MEBILWER
Tab.2 Simulation Results of Example 2

ICWTLS fit B B B B SRERREL CFEHNEAREL TSR/ s
Bia 0.127 524 —0.576 759 0.426 986 0.243 459 7 2 0.021
Bear 0.127 524 —0.576 759 0.426 986 0.243 459 4 2 0.018
Bors 0.127 524 —0.576 759 0.426 986 0.243 459 14 27 0.009
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Classical Least Squares Method for Inequality Constrained PEIV Model

XIE Jian' LONG Sichun' ZHOU Cui’

1 Hunan Province Key Laboratory of Coal Resources Clean-Ultilization and Mine Environment Protection, Hunan University of Science
and Technology, Xiangtan 411201, China
2 College of Science, Central South University of Forestry and Technology, Changsha 410018, China

Abstract: Objectives: The inequality constrained partial errors -in - variables (ICPEIV) model is mainly
solved by linear approximation method and nonlinear programming algorithms. The linear approximation
method is computationally inefficient and the nonlinear programming algorithms are complicated because
they are based on optimization theory. The nonlinear programming algorithms are impracticable to apply in
surveying fields because the connections between nonlinear programming methods and classical adjustment
have not been established. Methods: Under the total least squares (TLS) criterion, the inequality con-
strained TLS problem is transformed into the quadratic programming according to the Kuhn-Tucker condi-
tion. Then an improved Jacobian iteration approach is proposed to solve the quadratic programming. Re-
sults: The proposed method does not require the linearization process and has the same form with the classi-
cal least squares which is easy to code. Conclusions: The numerical examples show that the proposed meth-
od is efficient in computation and concise in form and it is a beneficial extension of classical least squares
theory.
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