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A CONING COMPENSATION ALGORITHM WITH PURE FILTERED ANGLE RATE INPUT
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In the Strapdown Inertial Navigation System (SINS), the
coning error of the inertial measurement unit (IMU)is one
of the major factors affecting SINS accuracy, especially for
high precision units.

Assuming in coning motion, the motion equation along
corresponding axis is

®=[0, acos(Cx), asin(Cx)]
Classical coning motion :
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Fig 0. Classical coning motion
Substituting the filte red angular rate into the coning
algorithm with ideal angularincrements is unable to realize
an excellent coning error com pensation effect.
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Fig 1.Difference of coning effect between the iveal
physical quantity (continuous line) and project
filtered one (dottedline)
Gyro angular rate can be expressed
o(t+1)=g,+gr+g10 ++g,7"
The innerintegration angle
é(h) = r(u(l +7)dr
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The formula for fitting angular incrementis
O(h) = HGh = (HC ™ Wh = SWh= (8,0, + 5,0, -+ 5,0, )h
The axis X cnrreeuon of rotation vector can be expressed as:

M
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The com ponents ol'angularilﬁlcmmentand rotation vector
along axis Y and Z change periodically, which will not cause
the unlimited volatility of attitude angle.

The constant component along the X axis directly causes the
attitude angle error, the error principle can be defined as
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We can get
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The correction coefficients of com pensation algorithm
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The dominant term of residual errvorin Xaxis is as follows
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Coning algorithm precision in this paper is analyzed by

comparing with the 4-orde r Runge-Kutta algorithm.

The coning com pensation algorithm with filte red angular

rate input in this paperhas better precision than 4-order

Runge-Kutta algorithm.
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Fig 2. pitch angle error of 4 order Runge-Ku tta algorithm
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Fig 3. pitch angle error of 2 sam ples filtered algorithm
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Fig 4. pitch angle error of 4 samples filtered algorithm
The coning com pensation algorithm with filte red angular rate
input has better performan ce than otherkinds of attitude
algorithms, andit is good forimproving the accuracy of
engineering SINS.



