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Fig.1 System schematic diagram
1.1 RGHE

F 5 (d I CCDFEINL AL S-HAVT Manta G-505B, 182 Z 41
B N2452 % 2056, 48 R5F H3.45um x 3.45um AR K T
FHH8.5mm x 7.1 mm, 5€ fE 5% 3k A Computar M5014-MP5,

IE € ot E SRR (DAF AR EEAR ) R A R GERYRE (4
HEHARIR Y AL SO REE A RS T T 5
I3 R AR N LB ZS RS (R 454 , 6 NMrLED Ry JE 3L TH
L8R AR, PEREARIEAE AL MR A ME— R, RS A 2L
PRAETEBRBAL 7 1] (280 75 1) ) B RS B . 6 F O IrLED
HUL I S 880nm , AT DA RCH Jell/ NERSE Y0 B8 45 2R 1) 5
Wi o A BRAEITLED % 't B 5 BEAE 2 FIEEAR B AR /N5, SR A
A FEL LA AN T R B 5 7 5

SIEED: LI Bao-an, GAN Xiachuan, MA Ligun. Attitude measurement system design for UAV airborne loads [J]. Aeronautical
Science & Technology, 2016,27(04):74—78. FEZ, 5/, BinsE. —FPEANBEGZRUBZNERZHIZLTHII]. TR

K, 2016, 27(04): 74-78.



FEER % —PERAIEREZEAENE RS ASL I

75

1.2 RGERH

B2 LE@ENEHNFIER
Fig.2 L-Type fixed active optical target

RGN EE R AR T4 T .

(1) ALAZHI

(2) B3R5I,

(3) LB AR IR AE 5

(4) B sER BRTIRE

AR R G REEOR, ARG TARRAE K AN E PR .

P HAR 24 2 IMU B

v

W RIMU {2

v

FHBLALAR 2 FIIMU AR AR 22 %

v

R ZE2HE 2 ) Ay B AT

v

M R R 2 (37 8

B3 ARAeMRED
Fig.3 System flowchart

2 MERE

7 2 G DB B AL B SR B O e AR B B A, A
POSITHVE SR At 6 BT BT e 25 (R A A R AR THR L
AL R YL RE R S VR JERE T, 2E T A5 2 6 $EAR A (0L
BEEMESE,
2.1 piRIRE

A RSB E G BEE NI E LA KE TRt S

O AR SOR TR S, X BRI Ry A X E RS
F AR TR, X5 ARAR R AT T A0 L (ILE4) 5
OXYZIAFNAARR , Oy BT TR R , Ouv T SAL
EIBAEAR AR , OO B AR BLUR BE S 1A BB EE

PX,YoZ) (X YonZ)

}/
o Ledp——""
7 0
Xe X Yy
Ye y Xw

B4 H3LENRE

Fig.4 Pin model of camera
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Fig.5 Chessboard of camera calibration
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Table 1 The camera focal length calibration results

BEES FEJEf/mm HERPREBR
Im 50.598 0.089
3m 50.498 0.084
5m 50.543 0.094
Sy 50.546 0.089
-t 0.100 0.1
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Fig.6 Curve of angle repeatability
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Fig.7 Curve of location repeatability
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Fig.9 Measured deviation of x-axis and z-axis
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Attitude Measurement System Design for UAV Airborne Loads
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Abstract: An efficient 6-dimension measurement system which apply to real-time attitude measurement of unmanned
aerial vehicle telemetry platform assembling was introduced in this paper, including hardware and software design.
The system is based on machine vision principle, and invert variation of attitude through a multiple target to achieve
airborne loads’ 6-dimension measurement. Angle measurement uncertainty is 0.05°, position measurement uncertainty
is 0.05°.
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