559 4 % 3 BOMOt %
2018 £ 5 H Journal of Applied Optics

Vol. 39 No. 3
May 2018

XEHS :1002-2082(2018)03-0379-06

ST 2

Yy DF 1 CAL A U 7 A7 B B )

RERL, KR A

O ] AT 3 6 T 5 B 00 3 BR PG 75 %42 710089)

B OB ATERA M KATRE T RERAFTANBE G EF EEATE BT RB S
FALIEME A, ZT T — 2k TH®@ SN B0 = 4%;/)mlg_ﬁ,,-w B AEWE D S s A

HRHRAEAAES] AR SRR IR W, AR
XN M BARKEIEG T X, TS EALFE é‘J N Z

"E’{%é’a/\%%;m,m)ﬂ % B
Bl AZREN.ERES

EhSEAERRMNEREZRAKT 3 cm, i%/i*ﬁﬁﬁw&%%}ﬁt%%a‘io
FEETE L RAT R RN T HRBEAIGAG B RS EALIE

h B4 %S THI133.3;PT391

XERAR SR A

DOI:10. 5768/JA0201839. 0303002

Accurate measurement of aircraft eccentricity based on multi-field splicing

Zhang Jianhua,Zhang Jie
(Measurement and Test Technology Institute, CFTE,Xi’an 710089, China)

Abstract: For the problem that in a certain type of aircraft flight test, the conventional airborne
image measurement method can not be used to accurately calculate the eccentric positioning dis-
tance during aircraft running,a set of image measurement scheme based on ground multi-camera
field stitching was designed. Through installing the high-speed camera array at the runway side,
the high-speed camera control network was composed to achieve the full coverage of the image
during aircraft running. By using the way of multi-camera intersection relay measurement and
data stitching , the measurement of aircraft eccentric positioning distance was achieved. The
simulation results show that using this program the maximum measurement error of aircraft ec-

centric positioning distance is less than 3 cm, which can meet the flight test accuracy require-

ments.
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Fig. 1 Composition diagram of high-speed image
measurement system
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Fig. 2 Data processing flow chart of high-speed image measurement system
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Table 1 Calibration results
bz i i i i X/m Y,/m  Z/m @/° w/’ k/°
FB Kl  FFK2  AEHPL RHP2
Cl —3.5E—04 2.1E—05 —8.2E—08 —3.4E—07 4.282 0.813 29.671 40. 16 1.03 —0.36
C2 —2.7E—05 1.5E—05 —1.5E—07 —2.3E—07 59.439 0.857 29.060 —35.00 1.46 —0.56
C3 4.1E—03 —4.3E—05 —2.9E—08 5.5E—05 76.811 0.911 35.983 8.70 —2.7 —0.60
C4 3.1E—=04 5.3E—06 —2.2E—08 6.1E—07 107.272 0.366 33.657 44.21  0.18 —0.17
C5 4.8E—04 —6.2E—07 —1.3E—07 —3.3E—8 150.308 0.710 37.117 —39.13  0.04 0.13
R2 BEBESH
Table 2 Calibration precision analysis
My KB X AR /m Y A bR /m Z AbR/m X AAR2E/m Y ARFRZE/m ZARR2E/m R/ em
Cl1—C2 1 18. 765 1.319 —1.817 0.028 0.009 0.017 m,=2.8
B 2 30. 582 2.589 —0.832 0.036 —0.009 0.014 m,=0.8
3 40,742 1. 330 —2.581 —0.015 —0.003 0.029 m.=2.1
C3—C5 4 63. 939 1. 976 —0. 447 0.025 —0.010 0.031 m,=2.7
B 5 95.582 2.575 2. 887 0.015 —0.004 0.032 m,=0.9
6 110. 272 2.591 2.705 —0.039 0.012 0.018 m.=2.8
C4—C5 7 122. 327 1.980 —2.030 —0.012 0.002 0.037 m,=1.9
Lo 8 139. 224 2.577 0. 804 0. 030 0. 004 —0.033 m,=0.4
9 144.153 1.324 0. 343 —0.004 0.006 —0.009 m.=2.9
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Fig. 3 Eccentricity measurement results of a ground
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