438 % 5 b= = SO Vol. 38, No. 5
2018 4FE 5 J ACTA OPTICA SINICA May, 2018

— b 25 P I 2 O R R SR

B1 /ot ) 2
Jﬁliﬂﬂ ’ ﬁﬁi—ﬁ ’ %ém
VI R EEEE TR 2L B ) TR e . BB IJR T MG JREE 1500805
PG R E B TR A ML AR K TR R FHAF 78 ol BBIJEVT WA JRIE 150080

TEE SR RORSE =4 T8 40 0 v e 7 5 R 5 RS B Y R BT — i S o B R R = 4RO R g
2P 7 1 . 5 G B I e R, ST TR 0 R 6 0 s Ak TLART AT L B s T A PR R R g P SR AR L 45 T
58 0 S 1) 246 8 o % A A = AN A B TS S A AT S R AR LA B 2 SR Sk A I 22 AR s AR B Tk
Xof 4 O R S AR AT A R M AR L B S T L R RS B0 AL, X MR E S 3 R A A B R AT T 0 L, 45 SR R A
N2k o0 24 8 26 AR AT AIK B 99.72 %, = 4E R E BE AT LA AL E 0.0326 mm, 3 B £ ol SO S0 L IR T
SR B AT RO T AT
KEBIR HLIAE ;. 2
hESES TH741

ARHR s BB AREM; =450
XHkFRiIRAD A doi: 10.3788/A0S201838.0515005

Planning Strategy for Multi-Visual Measurement Networking
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Abstract In order to meet the requirements of high coverage rate and high precision in large-size three-dimensional
profile measurement, an intelligent network planning method considering the measurement coverage rate and three-
dimensional uncertainty is proposed. Combined with the requirements of the visual measurement, the discretization
geometry model of visual measurement network is determined, the decision variables of network planning are
established, and two concepts of the visual measurement network coverage rate and the three-dimensional
uncertainty of the target are also given. The multi-visual network is realized accurately by the analysis of several
constraint conditions of camera position and globally searching on decision variables through multi-objective genetic
algorithm. Simulation of the propeller main structural model is conducted. It is concluded that the coverage rate of
measurement network can reach 99.72%, and the three-dimensional uncertainty can converge to 0.0326 mm. The
effectiveness and feasibility of the strategy are verified through single vision multi-station measurement experiment.
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Fig. 1 Geometric model of discrete measurement
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Fig. 7 Schematic of practical measurement model.

(a) Top view of propeller body; (b) front view of propeller body
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Table 1 Comparison of measurement network coverage and measurement accuracy

Number of Number of Coverage Standard deviation /mm Mean value of standard Simulation
layout coverage points rate /% X, Y, 7, deviation /mm target value /mm
5 75 75 0.1805 0.1271 0.1472 0.1516 0.0828
10 88 88 0.1149 0.0807 0.0993 0.0983 0.0554
15 96 96 0.0826 0.0554 0.0714 0.0698 0.0396
20 99 99 0.0684 0.0399 0.0426 0.0503 0.0326
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