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Abstract: A nonlinear controller was proposed to realize the hovering control for the hex-rotor
aircraft by using the inertial optical flow. Meantime, an auxiliary hovering control system was
presented to overcome the influence of external factors. Firstly, the spherical camera was used to
get the image of target plane, and the projection from target point to camera lens was realized by
dynamic mapping. Then the translational optical flow of target point was obtained by comparing
the two continuous time images. Finally, the divergent translational optical flow was utilized as
the feedback to implement the stable hovering control for the hex-rotor aircraft. The indoor
textured floor was selected as the target plane, and this experiment was tested ten times totally.
The actual flight tests showed that the errors on horizontal and vertical directions were all less than
+5 cm, which verified the feasibility of the proposed nonlinear controller and auxiliary hovering
control system.
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Fig. 2 Simplified auxiliary hovering control system
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Fig. 3 Actual flight path of aircraft
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Fig. 6 Actual positions and corresponding optical flow
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Fig. 8 Actual positions and corresponding optical flow

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

1382 AAXFFR( B AFFIR)

T B VP R IR AR IR 22 KT IR 3 5
R iR 22, IR, T /AT SR ST, B &
(PR GE A S IE AT SRR A5 0 B, R LA
FIER BN A2 R 2ZILEN. K9 et
A s IE & B A

5
4
3
2

Y BIRFE /em

-2
B R /cm
EH9 HIEEREME
Fig. 9 Automatic revise hovering position

Eori 1 S5 R I 4 MR, TR
TIEARBOGI , F BB AT FEH R R 1K 8 1B
P mES A K, Tovk Bl Sepnbn A 1, HAms )y
B TCAN . R R R A A AT
REAE TR FLVFIRZE N B RHE IR B AR S
W IFRrRsE e , A SEIERE 0 & . LAk, hse
Yk SR A R 1R T R LR, RAT AR A
EEE S O A 4 A R A B O
WA, AN REE AR AR A TR 2E
TRATHRIR B SRS (L 7R S A s ] 1 R
AP, 5 B SRR 8 AR e, AR S
P TR i S KO R B R
R RS £6em 5 4 em R 1A 10
HEAFIMR M G4 1, b ¥R 22 571
RIS CPIIE £ drifi2E) For.

Fx1 BENLHMEITER

Table 1  Statistical results of hovering test
sy WPy yRRFY EPEY SPEDEIR
% em #%/om iR%/em iR%/Im

1 21%1.9 -2.6+1.7 102.4+0.2 0.03 +0.07
2 16+13.7 -27+17.8 104.7 +0.4 —0.08 +0. 39
3 -2.8+2.7 -3.422.9 102.6+0.4 0.04+0.19

3MIF 3.2+2.4  3.6+2.7 104.2+0.7 -0.04 0. 16
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