CRSECIE ST PP R Vol.25 No. 1
2017 4F 1 A Optics and Precision Engineering Jan. 2017

XEHS 1004-924X(2017)01-0236-09

IEME S /N5 Tt F & EE RSB EA

XA, g AV NEA 2 E, BAER
(1L.EEIRAY HEZEAGEXK,ME MM 450001;
2. HEFEIRERXELLKLE, B HZX 710054)

FEE 5 X O R 8 BGE R L E AL RGER 25 BOE S5O0 N R B0 P4 A7 76 1% 22 B9 AL, 3240 T — 35k 1 1 00 4k A4
M/ TR (G A LR W i AR GE N T v . T S ARAE AT B eR BSOS R () T S A R A R e AR ol 2k
P55 6 7 1 PN 3R G 18 25 BROE J7 vk SR )5 AR AR ETV R0 Y (19 5 SCRI o A% St A 07 19 O Ak A R 40, I 51 A TE WR 39T, 4R
i Lagrange S/ (A 7 H4E 5 38 T 1B WAL SR i/ — 3 RGLIR 2 S HEE AT Ik . SR E5 R R 0. 5 2 M fi/
IR A KO R B E S R T 11, 61% . H ke Tikhonov IE WAk 25 1Y 5 7RG E 3R R T 6. 06 %,
AR SCHE O AN B AT a5 A1 4 A B IS LT L B i e R M R AR S RS B R RGE AR

E g &M CCD ¥ 245 SR Z D =k BN LR LBiE

hESSERS TP751. 1 XEkFRIRES A doi:10. 3788/OPE. 20172501. 0236

Regularized total least squares used in remote sensing
image positioning of optical line array

GUO Wen-yue" ?, YU An-zhu' ", LIU Hai-yan', JIANG Ting', WEI Xiang-po'

(1. Institute of Surveying and Mapping,
Information Engineering University, Zhengzhou 450001, China;
2. State Key Laboratory of Geo-information Engineering, Xi'an 710054, China)

% Corresponding author, E-mail:anzhu_yu@126. com

Abstract; In geometric positioning of optical line array remote sensing image, as it exists error on
system error correction parameters corresponding coefficient matrix, a geo-positioning method of
remote sensing image of optical line array based on regularized total least squares was proposed in this
paper. Firstly, the collinear equation was constructed based on the definition of rational function
model, Secondly, the geo-positioning and systematic error correction methods were derived by
linearization. Then, the corresponding optimal objective function was constructed based on the
definition of the EIV model with a regularization term introduced. The iterative solution method of
system error parameters based on regularized total least squares solver was deduced by the Lagrange
conditional extremum. Experiment results indicate that, the geo-positioning accuracy of this method is

increased by 11. 61% compared with the classical least squares adjustment algorithm, and it is

i B H3:2016-07-13; 11T H#H :2016-09-10.
EEHE HEARBFEIEE R H (No. 414713873 No. 41301526) 5 b Bi{5 B T2 5 # 5 50860 % I HOL & % )
1 H (No. SKLGIE2015-M-3-1)



Bl

FRICH A AR R SR B/ T3l T O 2 R 1R B AR E AL 237

increased by 6. 06% in contrast to Tikhonov regularization geo-positioning accuracy. The proposed

method in this paper can increase the geo-positioning accuracy of linear array CCD images effectively

without any extra information.

Key words: linear array CCD images; geo-positioning; regularized total least squares; regularization;

generalized cross validation
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