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Rapid Transfer Alignment Method of Strapdown Navigation
System Fitted in Targeting Pod
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B OE FANERMASPREBEEBEERAG . CHEARE RUVEBFHNEANRE—ENBEEMESN.
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BEBEUERGHIHIAFRENTE, #ETETE FREAZRENUPHRE FHASN THRHEBES
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AHEREAERMRERIRSRFEHREIEEREER,
*EE. HERR: BRRESRS.: FEMNE, FREBHE; KHTE
hESES . V249.3 XHkHRIRES . A
Abstract: Besides performing the [unction of tracking and detection of targets, novel targeting pods have strap-
down inertial navigation systems equipped in them to perform the navigation function. The strapdown naviga-
tion system fitted in a targeting pod usually adopts low precision inertial components, and the transfer align-
ment process is performed only in low dynamic conditions. To solve the above problem. a novel transfer align-
ment method is proposed to estimate and modily the misalignment and other states in real time. The method
utilizes the specific force difference integration and angular velocity of the main inertial navigation system and
the slave inertial navigation system to implement transfer alignment. The observability of the system states is

analyzed in conditions of low instrument precision and low dynamics. A simulation project is designed and the

result shows that the misalignment of the method can meet the performance requirements of rapid transfer

1 !
alignment and that the performance reaches 5,

tions of low instrument precision and low dynamics.

which is better than the traditional alignment method in condi-

Key words: targeting pod; strapdown inertial navigation system; transfer alignment; Kalman [ilters; bending

distortion
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Table 1 Observability analysis of sub-INS under different accuracy gyros
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Table 2 Observability analysis of slave-INS under different accuracy accelerators
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Table 3 Observability analysis of special force integration/angular velocity matching under different maneuvers
R X0 BE
M AR - > : - = : > : ;
o 3%, ot ot ob ot del, B¢l et 3V, VY 3V
HH S 9. 83 9. 83 4. 95 4 32 4 25 4 22 233 2. 26 2. 34 0. 97 0. 93 0. 74
{RE A LB 8 40 8 15 4. 34 3 52 3. 50 412 L 66 1 68 1 74 0. 58 0. 54 0. 65
XA 8 05 8 21 4. 28 3 24 318 4. 02 1 66 L 66 17 0. 55 0. 53 0. 64
R4 BUHFRGTHRE/AEETER"RESERANNE DT
Table 4 Observability analysis of speed/angular velocity matching under different maneuvers
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A SINS nonlinear fast initial alignment arithmetic using

particle filter

LIU Jian-ye, XIONG lJian, LAI Ji-zhou, XIONG Zhi

(Navigation Research Center, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In conventional stationary base initial alignment for strapdown inertial navigation, the high dimension
model cannot ensure the real-time performance of particle filter. Aiming at this problem, a two-position nonlinear
model suitable to particle filter is put forward in this research. With the two-position alignment method, the new model
eliminates the constant error of inertial instruments and thus makes it unnecessary to extend the states of inertial
instrument error. Therefore, the heavy workload of particle filter calculation will be greatly lightened while its
alignment precision can still be guaranteed. In the proposed model, the heading angle is directly observable, so its
alignment precision and speed will be improved. Results from the simulation show that with the proposed method, the
horizontal attitude precision can be controlled within 6” and the heading angle precision can be limited within 10'.
Meanwhile, the real-time performance of particle filter can be satisfied, and the speed of initial alignment can also be
effectively improved.

Key words: nonlinear filtering; particle filter; strapdown inertial navigation system; initial alignment; stationary base
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