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Measure of IMU’s Angular Vibration Environment During
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Abstract: Dynamic navigation accuracy test of a IMU (Inertial Measurement Unit) under multi-
dimensional vibration environment is an important experiment to verify its environmental adapta-
bility. The primary difficulty is designing the multi-dimensional vibration test condition which can
simulate the real flight environment of a flying rocket. In this paper, a new approach is presented
to measure the angular vibration environment of IMU in a flying rocket. By adopting a new
spacial-locating manner of sensors and data processing, the new approach can measure the target’s
angular vibration envirionment using usual vibration sensors. In a rocket’s flight test, this ap-
proach is actualized to measure IMU’s angular vibration envirionment during ascent and reentry
stages. And the multi-dimensional vibration test condition is desinged which covers the real flight
environment. This approach can provide more accurate vibration test condition for IMU’s precision
experiment, and avoid the risk of designing test condition only according to previous experience.
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Fig. 1 Illustration of acceleration sensors location for
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Fig. 2 The vibration time history at a IMU’s fixing

position during ascent stage
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Fig. 3 PSD (Power Spectrum Density) of a IMU’s angular

acceleration during ascent stage

2.2 BARXTE

B4 g5t T BHARAT Beit gl KR i 1 Bk B
WHE A5 S . ERA 4 A B IR 3h B i k.
XX 4 AR B IR S E S AT AL B (3 B%F
S HORA [0 B4 Bk AD B ) . 45 21 A 1T ZELARF A 7 1) A £
R DR B LI 5 Ca) o R 1) A AR o
GG R WL 5 (b P A i 2 2 AR B8 A skt
Th 3% % B 26 60 45 i 2 A PR RAT BEIBT AL 0 A
PR AR BE 0 45 0, TRDAE AE R AT S50 40 4% 1 L il



40

FH AR AL AR 2018 4E 1 H

I IN 2y 5dB Ay AR A R 3 O g A . AR

NP BB 2 A 4R 3 20 85 i 2 0 A K B

20 —_——
ol [l R BES g |

50 1 r "| r==""
= 0 ) 1

S ; ! !
—10} [P e ... B ]

20 L A : . " . ; . . . .
680 700 720 740 760 780 800 820 840 860 880

1A/ s
20 T —_—
10t |
S0
g0
10}
~20°680 700 720 740 760 780 800 820 840 860 880
IfTa] /s
20
10}
S0
5 0
1o} mr
e U | - & S
680 700 720 740 760 780 800 820 840 860 880
IfTa] /s

AREATIY 73 5852 2 3

REAV R Jan s 2 A

4 BAYTRBRARELHIRIENES
Fig. 4 The vibration time history at a IMU’s fixing

position during reentry stage
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Fig. 5 PSD (Power Spectrum Density) of a IMU’s

angular acceleration during reentry stage
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