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1 ( X km)
Table 1 9mulated Navigationa Accuracy (Range X) : 1’0- 5
1 12 23
1 Clig- Clin - 3.62825E- 07 - 3.41788E- 07
2 Cl2g- CI2n - 8.37996E- 07 - 8.24170E- 07 ’
3 Cl3g- Cl2n 7.55900E- 06  7.56064E- 06 Xkm
4 C21g- C2In - 6.66285E- O7 - 6.78671E- 07 10" 'm, Ykm
5 C22g- C2n - 2.73654E- 06 - 2.72144E- 06 10 °m,
6 C23g- C2n - 4.64193E- 06 - 4.65706E- 06 ,
7 C31g- C31n - 2.207133E- 06 - 2.24449E- 06 10°°
8 C32g- C32n - 8.09667E- 06 - 8.10908E- 06
9 C33g- C32n 7.42515E- 07  7.56423E- 07 '
10 Xg- Xn - 7.09673E- 02 1.47416E- 01
1 Yg- Yn - 4,0004E- 01  6.70270E- 02 '
12 Z9- Zn 4.62018E- 01  4.61033E- 01
13 Vxg- Vxn 5.99965E- 03  6.27850E- 03
14 Vyg- Vyn 7.61443E- 03  9.82811E- 03 ; ,
15 Vzg- Vzn 2.92191E- 02 3.00427E- 02 ' ’
1. :
i ( ) .
( ) ’
( )
2 ( Y km) 2.3
Table 2 SImulated Navigationd Accuracy (Range )
1 12 23
1 Clig- Clin 1.40996E- 06  1.49128E- 06 ’
2 Cl2g- ClI2n 5.36017E- 06  5.38843E- 06 ’
3 Cl3g- Cl2n - 3.17359E- 06 - 3.09352E- 06
4 C21g- C21n 8.59650E- 07  7.37549E- 07
5 C22g- C22n - 1.28143E- 06 - 1.30502E- 06 '
6 C23g- C2n - 2.49199E- 07 - 1.87840E- 07
7 C31g- C3ln - 4. 77176E- 06 - 4.73039E- 06 ,
8 C32g- C32n 2.81912E- 06  2.87066E- 06 T, =
9 C33g- C32n 2.97427E- 06 3.06388E- 06 A .+ 660, | I. T,
10 Xg- Xn - 2.21278E+00 - 3.54732E- 01
11 Yg- Yn - 2.22869E+00 - 1.45340E- 03 ( )
12 Zg- Zn 9.96808E- 02  2.02800E- 01 ;
13 Vxg- Vxn - 1.46262E- 03 1.08839E- (2
14 Vyg- Vyn - 4,23693E- 03 1.34195E- 02 Tg =34, +5%X . +T /
15 Vzg- Vzn 3.49376E- 04  4.75788E- 03 . T ( m
, X 1, :
T/ =8.+13,) ,T. (t.=
’ T.) , Ts =A4X.+76.
, 10 'm ,

, 10 ’m/s ,
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A New Recursion Formula Used In The Matrix o the Direction
Cosine In The Srapdown Inertial Navigation and Guidance Sysem
LI Liarzhong, WANG Xieo-hu, CAl Shurjiang
(Bsijing Inditute of Control And Hectronic Techrology , Beijing 100038 , China)

Abdract : Quaternion method , which has been succes$ully applied to the Srgpdown Inertid Navigation and Quidance for
tensyear , isclasscd. In generd , the practicd udgng of the drection cogne matrix relating body frame to navigaion frame is
esentid. However , the quaternion, which is only impermanent variable, can be leaved out. S the paper proposes a new
recurgon dgorithm for the direction cogne metrix without quaternion. Mathemeticd smulaion shows thet the dgorithm based on
the differentiad equation of the matrix of the direction cosne is comprehensve, snple, and caculating time is dorter.

Key words: Srgodown inertid navigaion; The direction cosne matrix ; Quaternion
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Direct Adaptive Trajectory L inearization Control o
Aerospace Vehicle Using SHL NN

ZHU Liang, JIANG Chang sheng, CHEN Hai-tong, FANG Wei
(Qollege of Autometion Engineering, Nanjing Universty of Aeronautics and Agtronautics, Nanjing 210016 , China)

Abgract: This pgoer presents a rove ronlinear adgptive control method based on trgectory linearization control method
(TLC) and reurd netorks. TLC method is a nove ronlinear tracking and decouwpling control way. However , inherent
uncertainties may render it usdess. In thispgper, a neurd network is used to cance's uncertainties through orrline learning. The
adeptive law is dedgned based on Lyapurov goproach, 9 al sgnd boundedness of the whole sygem is guaranteed. Fndly, the
flight control system of the aerogpace vehide is desgned based on the proposed method and the smulation resuits denondrate the
excelent pefformance and robustness of the controllers.

Key words: Hight control sysem; Trgectory linearizetion control ; Neurd networks; Adgptive control



