¥408E H17H

ot
2020 4F 9 H
o3

2L 2L
¥ OF

{4
Acta Optica Sinica

o

40, No. 17

September, 2020

REVDS AV, TED, REAYS, AR
b E R A e LT AR S R B R S R E . I 2000835
P EREBE KA, LR 100049

S E BB I EOR W B ST, BV 200083

KA

E AU A AR S B AR S5 b A0 ] 0 B E AR B9 R X L i RS 2 i A B R — b X LBE o 2 A Ty
SR JU R W 5 A 0 BRSO 2R 3 IS SR A 00 RN G Sk AL 8 5 R T R G R D R 3 5 X R

hESES TP391; V557

B WSS BT T TR AL BY A 200 5 kL A RO S 2R B ARG O DR R T B bR 2 T ARG X R Ll s IR R 4
PR GRE SR B RZFMME LR, ZEKE BB DSP6678 {5 BAL P& . sC B T Xt 25 [ 4k & 18 H Ax
W WHWSE; JEE1EHAr; DSP6678

T ARURT i 38 249 3, B B 0 32 T i 0 2t A0 RO A A0 o M) T = 0 S ) X 38 B8 S T R s 5 s S s 4
NEIRESD A

SIS 2 S b S 3 LR TR AR R/ TR R SE L IR 1T TR A R .

doi: 10.3788/A0S202040.1712003
Binocular Visual Position and Attitude Measurement
Shu An"*

Method for a Spatial Non-Cooperative Target

Shanghai 200083, China ;
Abstract

¥ Pei Haodong"*", Ding Lei"*, Duan Huixian"®, Zhou Shanshan'
' Key Laboratory of Infrared System Detection and Imaging Technology, Chinese Academy of Sciences,
line segments.

* University of Chinese Academy of Sciences, Beijing 100049, China;

)3
* Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China

Herein, a measurement method is proposed to obtain the binocular visual position and attitude of a target

during the removal of a spatial non-cooperative target. First, an algorithm measuring the position and attitude based
cooperative target.

on binocular vision is designed. The algorithm detects the docking ring on the target surface based on arc-support

Moreover, it establishes the detection and sifting mechanism of the docking ring in complex
environments using polar line constraints and optical flow method. Further, regular marking points with prominent

coordinate system is calculated. Hereafter, the algorithm is transplanted into the DSP6678 information processing
experiments under different working conditions.
OCIS codes

1

features on the target surface are extracted based on a two-pass algorithm coupled with area and curvature

5l

— .

constraints. The measurement algorithm also builds the target coordinate system using the docking ring plane after

the execution of a 3-D reconstruction method and regular marking points. Then, the pose relation under the world
Key words
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platform, and the real-time continuous measurement of the positions and attitudes are realized for a spatial non-
measurement; binocular vision; non-cooperative target; DSP6678

The effectiveness of the proposed method is verified using three small satellite model
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Fig. 3 Schematic of docking ring detection of left images.

(a) Set of candidate ellipses; (b) bounding ellipse by filtered
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Fig. 9 Position and attitude in experiment 1. (a)(b)(c) Absolute positions of x, y and 2 axes;

(d) (e) (f) absolute angles of x, y and =z axes; (g)(h) relative positions and angles of three axes
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Fig. 10 Position and attitude in experiment 2. (a)(b)(c) Absolute positions of x, y and z axes;

(d) (e) (f) absolute angles of x, y and =z axes; (g)(h) relative positions and angles of three axes
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Fig. 11 Position and attitude in experiment 3. (a)(b)(c) Absolute positions of x, y and z axes;

(d) (e) (f) absolute angles of x, y and z axes; (g)(h) relative positions and angles of three axes
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