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Realization of attitude algorithm module in
strapdown inertial guidance system
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Abstract: A method to realize attitude algorithm module in strapdown inertial guidance is presented.
Based on the digital signal processor and quaternions, an attitude algorithm module in strapdown iner-
tial guidance is designed. The working principle of trapdown inertial guidance, the attitude algorithm
and the numerical method are introduced. The circuit and software of attitude algorithm are designed.
The test results show that the relative error is less than 0. 005 3% with 4 order Runge-Kutta when the
increment is less than 5°; it can meet the demands of trapdown inertial guidance, when the algorithm
time is less than 36 ps with TMS320C6713B.

Key words: strapdown system; inertial guidance; attitude algorithm; quaternion

Y 5 B 3 : 2008-08-07; f&1T H #7 : 2008-09-05.
ELTE: H5ME AT FEESEIT H (No. 20060115) ; /1 H B2 B« = #1015 7 & % Bhmi 5



5 10 1 PRI T 25 L IR S 2R 0 8 7 A 0 S e 1 S 0 1957
1 31 = 2 BEBHEMMFHALN I RAE

FEERBE S LB AR — T2 G PR EAR T
X128 Bl A ) 228 R BRI B S B o IR
ARIZ L TR A S U T A R I 2
e o T SERR B AN 3 AP S R R R R
T AT S0 AR OF B A R R
PhEOEM B T A A O A 3 2
P B AL T A PORTE 3 B R IR Y
IO . AT 72 A 3K [ 58 SRR 00 R 4L
JZ T AL JCN T RAL IR B S 4 502 T
A7 1 AL 1

SEIPEABY 5 28 48 2 i 1o 412 I MR R o ik 3 5
I S I 2 R A T DA S A R I Y
JLE AR AT 12 Bl B Y 2 AR 5 B R AT
182 W RID IR S A R R it 3SR S W RPN
Bl AR MSERR BT RGN L EH N RZ
— o PR BT IR P Y S 2 A B O A
it BT A TR AL

FURT. BN AT & R TR LR 2 2
P o PP S A5 R B0 P 2 R Ak P A L S S T Y
Tl Ak B g 1) 3 32 FH PR 592 B L O i B T HL
for S I BE 5 B i HL iy T R s 47 2 A BE R L
Ot Ak PR R B, I LR X S R A BE AR 1Y A%
PEARFRIC, TUAE R o L B 5 4 52 2%, TS PR AR A
19 » TG B e > AQBE IR AR A  UT R 0 /N
TUAL WK E SN E EEK

XA RBCFE SRS A TR
T4 B AR (DSP) 1 52 I {5 5 A0 B AR 48 BoA )%
PRATEE PR L BAS AR T SR U R S R . DSP
Je & by e IR A S b I B A Ak B L
A PR BB 45 R S HE 1Y 2 R R 2 G TR K R BL
il A BE 1 e i A% L R AR RS T
VOB N L RN R -3 AN PSS i RPN
SHNE R G SEINPE . B Ah DSP O AR T
RAM f7-fiff &3 F1 4 Ff N B4 1L 8 F R GEH BT
P, 25 BTk . DSP 2 48 H A7 3 P OHKG JiE
R BUIN AR T S R A BB T P RE )
SEOE L AT DU A S R SR T A AR G X A 1T
AR,

FEIR UL T T AR 48 19 AT Je 8 47 10 150 4 )
I 09 12 A A B AT Y A%
P 8 2 A il 4 o P2 2 A T Btz
1.

B U A R A B LA A ) 2 5 O
i E 128 28R AT o o T2 3 0 0 00 s 2 A
R JRE A 3L 3 5 AR 18 B AR AT B AR A
JE AN E AR R A X L 4R St A7 A

SRR 5 T 28 48 119 5% B 2 i A 2 119 15T P
AR A E R RE R TSR L LA SR . BEBR AR
P T2 S8R R U FE S I 5 0 i sk 5 3R A
MR T ] A 32 AR L X 8 ST R S T R
PR A AR 28 =5l 11 32 300 1) A 3 2 A 4 o 3 B L
AP I AR ) 2 2 R I 3 e 8 A R I 4 T
JEE T30 65 1% AR A b AR ) B i e R A SR A 4 3
LA bR AR . BEBEE 0 B A 1 Ry
Zi

[t e i || SRR ] A | B

| bt —s it s—

EEAUE

BARERA

B1 BERR R A B A ]

Fig. 1 Schematic diagram of strapdown inertial

guidance
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Fig. 2 Structure chart of strapdown inertial guidance
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