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Abstract; An active disturbance rejection controller was designed in the lensbarrel of an aerial camera
to reduce the disturbance caused by an eccentric cam of the lensbarrel. An extended state observer was
designed to estimate the disturbance and then to generate control signals to compensate the disturb-
ance influence. First, the disturbance characteristic of the cam was analyzed. And then, a mathematic
model of lensbarrel was established and simplified. Based on bandwidth parameterization,the extended
state observer and the control law with disturbance compensation were designed and a position con-

troller was finished. Finally, an experiment on the lensbarrel was performed to test the disturbance
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rejection performance of the controller. As compared with the traditional first order square lag-lead

compensation method used in aerial cameras, experiment results show that the active disturbance re-

jection controller can reduce the disturbance error about 50% with a lower controller gain about per-

centile. In conclusion,the disturbance rejection performance of the system is improved and the demand

for controller gain is lowered at the same time. It is feasible and practical.

Key words: aerial camera;lensbarrel;active disturbance rejection control; disturbance estimation; dis-

turbance compensation; Extended State Observer(ESO)
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Fig. 1 Diagram of lensbarrel and cam



54 T

T 25 < AT 2 AR BILBRE BT 07 B 2 1 B 410 s A 3 5 kb 2 805

ML TAERS , ZER M AL DL . =250(") /s
A1 Bl AR T B (052 B REE L SERR I T R B
WL E 2 B, WAL AR mT LUE L Y 5
B — A 23 A 2 WO B2 548, 43 516 R i
RORY 2 AN R SRR s, X N B Y R AT
B b AE S T A R B — R R s X B
MRS F= Az 2 Wk e P 0 R 4 3l X6 R B It B0 R
254 1.39 Hz,

290
280+
270+
2601
250
240
230+
220
210

Angle velocity of cam/((*).s7")

0 05 ] 15
tls
B2 I EE ML
Fig. 2 Angle velocity of cam

Xt T B O A LA B B SR TS AT
RSN AR LB . A G i 5 1k M TR AT g
v )47 o e 40 i A /N HIE 2l Al 22 L T BB T A AR
B g 2 A PR B A R RGE R BLIL B RE A
B A SCHE R ESO X4 8h E 47 A6 3 AR 438 A
TEE ™ A e sl A B L S IXT Bl 0 ] o DA T 42
JId %2 8 47 Wi T3 1 06 i i B9 OB

3 BEHEFRESANE A

B R Sy — AR i I ) RO R 48 5 AT
SENERWAE NN NE 2 T P o 1 o R e ey
Sl BR80T R Bl 2 0 3 S A
LS B AT 43 B A 5 Bl X 9 0 ol 4%
1 PR AL AT LS (D BB L 50 3G L ulo)
d () 3 531) D 3o R A o L A ) 45 i 2 AR T L R
GEHNER 3 HE B Y hr A
V(D =G, (D uls) +Gyu()d(s)=

0.465
(12.61s+1)(0.006s+1)

0.628
12.61s+1

u(s) + d(s) .

QY
K% S S I R I ] R O

y=—166. 66y—13. 21 y+0. 050 2d+8. 3d+6. 14u=
—166. 66y—13. 21 y+0. 050 2d+8. 3d+ (6. 14—h) ut-by us

(2
7S

f=—166.66y—13. 21 y+0. 050 2d+8. 3d+ (6. 14— b)) u ,

(3
W = (2) AT LAfRT Ak K

y=f+tbu. 4)

M fFREXTTURE R, ERT T RENA

(18 PN 20 245 R 1 R AR AT Bl s B R DARR R R B

e sh ., X2 g b BRI s AR T

FEULI #8154 Sy AT S8, A BE SR FH UL 2%

S RO R R a= e

bo
DGR y=f—P+uw. FH—DEER
GEPL BN o B T LI 25 A A7 FE UL 152 2%, W) 2R 0 ok ke
— LR v=w . X RAIERWE 3 FrR. M
Bl 3 AT LLE L B8 8 T Ak o — A HAT B £
B RUFL o 4 R B R 48,

______________________________

3 2tk Al iy B Ay dE Y

Fig. 3 Linearized model of lensbarrel
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