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New drift adjusting method of space camera

Gu Song, Xu Zhen

(National & Local United Engineering Research Center of Small Satellite Technology, Changchun Institute of Optics,
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Abstract: At present, there are some conditions in the research field of the space camera. For example,
the imaging mode is single of the optical imaging reconnaissance satellite in our country. The detection
efficiency of the satellite is very low for banded target curve. Therefore, it need to carry out a research
about the new drift adjusting method of the space camera. This research requires a basis that is the real
time compensation technology for the image motion of the camera. First, the theory of the new drift
adjusting method of the space camera was introduced, and a drift adjusting mechanism was designed.
This mechanism can make the space camera with the real time compensation technology for the image
motion. At present, the traditional drift adjusting method is that making all of the TDI-CCDs which have
been assembled running together. Know from this, the new drift adjusting method make the TDI-CCD
running singly to achieve the time compensation. At last, the transmission accuracy of the flow deviation
was analyzed and tested. The test results show that there are many advantages of the drift adjusting
mechanism which designed in this article, such as the transmission accuracy is high, and the response
speed of structure system is quickly. With this drift mechanism, the space camera can complete the agile
imaging reconnaissance tasks.
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Fig.1 Diagram of traditional drift adjusting mode
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Fig.2 Working mode of fast high resolution camera
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Fig.3 Organization chart of drift adjusting mechanism
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Fig.4 Subordinate drift adjusting mechanism buildup figure
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Tab.1 Gear parameter error and system error

Gear parameter and system error Gear 1 Gear 2
Precision grade 5 5
Module of gear m 0.5 0.5
Number of teeth Z 40 60
Fi'=F+F 21 22
F 18 19
fi'=0.6(fxt+f) 6 6
f” 7 7
tCin) 0 0
Ess 1 1
Gear Eq 9 9
parameter Axes parallelism of X 5 5
error direction Af,
/pm
Axes parallelism of Y 3 3
direction Af,
Pressure an_gle of reference 20° 20°
circle o
Combine interval of two 0 0
mesh gears S
fa 13 13
Runout of axis which is
used to install gear by 6 6
System radial direction
error Eccentricity of ball bearing 2 2
/pm i
Interval bet_ween axis and 15 15
bearing hole
Runout of coder 4 0
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Tab.2 Transmission error

Error item Gear 1 Gear 2

Mean and
variance of gear
intrinsic error

M(E)=0 0 0

D(E)=%[(Fi’—fi’)z+fi’z] 7.25 8.1

/pm
Mean and
variance M(Tz)=0 0 0
of driving error .
from system D(TZ)-L Z eiz 6.47 4.69
/um 9 =
Mea_n and M(T)=0 0 0
variance
of one gear Ko,
drivingerror D(TZ)-Sl)— 2 e, 13.72 12.8
/p‘m i=1
Mean and
. M(Tr)s=M(Tg)s+M(T, 0
variance (T)s=M(Ta)s*M(To)s
of gear pair D(T)s=D(Tg)s+D(T 26.52
error/p.m (T)s=D(Te)s+D(Ta)s .
Linear driving error (Tq)s=+V/D(Ty)s (um) +15.45
. 180x60x60
Angle driving error (aT)s=x————————(T7)s(")
Mo mx1000 =6.87

i b, 1 51548 2 Z B ML shiR 2
Sy +6.87", W E AL BhiR%E N .
40

Tz(o‘Tf)f%"'%Tﬁa%%s=6.87+§x45=36.87” (8)
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Fig.5 Finite element model of subordinate drift adjusting
mechanism
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Fig.6 First modal shape of subordinate drift adjusting mechanism

1. 700¢+000
L B00e 00
EA4T71e+000
[ 286e+D00
1.1 26e+000
Soetiin
R
G.e+i]
4.c+00
ERCL]
[.et+0i]
Oe+0H0

7 A AL B A o A

Fig.7 Second modal shape of subordinate drift adjusting mechanism
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Fig.8 Third modal shape of subordinate drift adjusting mechanism
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Fig.9 Precision test of subordinate drift adjusting mechanism
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Tab.3 Precision test result of subordinate drift

adjusting mechanism

. Coder value .
iR L
ratio i
1 0.896 851 852° 0.8857° 0.011 152°
2 0.318 148 148° 0.315° 0.003148°
3 0.519 074 074° 0.514 8° 0.004 274°
4 0.445° 0.442 2° 0.002 8°
5 0.795 185 185° 0.798 3° -0.003 11°
6 0.358 888 889° 0.360 4° -0.00151°
7 -0.015185185° -0.0185° 0.003 315°
8 -3.334 629 63° -3.3217° -0.012 93°
9 17.09851852° 17.076° 0.022 519°
10 -1.067592593° -1.0713° 0.003 707°
11 0.887 407 407° 0.8816° 0.005 807°
12 9.597 9° 9.5721° 0.025863°
13 5.211 296 296° 5.204 4° 0.006 896°
14 0.76° 0.764 6° -0.004 6°
15 0.075° 0.0747° 0.000 3°
16 0.588 518 519° 0.592° -0.003 48°
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