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Attitude matrix update algorithm
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System hardware design
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Fig.1 Block diagram of system hardware

HhRE IR CG-L53 43 44 A 3 A Ak bril b2 i
CG-153 EATABUN BRI HE A, B RA 4 415
J, 27 (. e SR A5 5 MR R S 5 B
JEZat G 5 A, PG 5 R EMCRE - 5C 8 A/D
LA SRR AL BE. CG-LS3 IR AN 2 s

€22

+3.3V
Ics R28 1800 pI
—:bﬁ—g;
) R26 kQ Dk
out 2 N 1C8
1kQ 1kQ P uF louT
el 21 p2

3~ 4
GND Vel {3y ] C
C1 C19 0.1 wHJ R29 v _0PA4340
CG-153 47wk | 0.1 pF 100 kQ GND

GND

GND

K2 CG-L53 i s
Fig.2  Circuit diagram of CG-L53 application
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Fig.3  Circuit schematic of information acquisition board
ok A 3L Y 925 L R — gy A A
3 RFEWEEIT RN S s, RIEMFERITE S RA 8 i, 7 T i

System software design
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Fig.6  Flow chart of main program
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System emulation test

I ] Proteus {52 B X 28 4 14 05 FLI K. Pro-
teus St [ Labcenter Electronics 2 ) T %& [ — 3K H
FEATT BT B SRRV 208 T G il s, 4 AVR
8051 %41 ARM K PLD %5, BAy 5200547 | Wy fii
ESEIIRE, T .

HRAE R 2R e BAE 13T, 78 Proteus |58
RO PR B 2 i AR R I B RGeS
B AN A 7 R i 45 E — ARG IE, IR
PSSR IR 5% pR B AL, A By SOHE Sk g 53
Hh A AR R, o A S BE A R A T
BB ES MG R S A EMEEANG
B2 22 AF R RGERY R 2. LA A FOARHD A SR 451,
M ZE R A 8 fs.



306

S
ot s2 Kl e A T o A 55K/
) g Mt g 112

K7 ARG B

Fig.7 Block diagram of system emulation

P&
EZ o]

AR rad

iR rad

bR AR 22 it £

K8 IR 2z Hh 2k

Fig.8 Error curve of system emulation

HTE 8 ATk, SRAESE HIOh 0. 08 s i, it 1] £ Bt

FRH 5,45 T ARM 5 Linux (9% 725 I & R ST BT .

ZHENG Rirong, et al. Design of attitude measurement system based on ARM and Linux.

KiIRZEZ N 0.12 rad, f/MRZEZ N ~ 0. 05 rad; {ff
AR 22K 0. 15 rad, F/MEZEZ K - 0.10
rad. fff ELE5 AR BT, AL 19 = FRETE 5% Ok B B8 1k g
A INAS T A DR 22, i BT Y 2 A
FOuhekin h T S S AE R IR BRI ESR.

5 Mz

1IN ZA

Conclusion

ARSI T e O i B0 1) AR D B 0 B
R RE N LS MR H k. 2T mini2440 JFk
g A Linux $40E R 48, Bt 17— LS MR
RGE. Pi HINRA R W], RS REBARE ok 1R 22
BUNRZES S, HIE AR 2] 0t

References

[ 1] APIERE. BWESORT M. WK 88 WK 88 Tll R i Rkt , 2006
DENG Zhenglong. Inertial technology[ M ]. Harbin ; Harbin Institu-
te of Technology Press,2006

[2] Zkoo. Bk SA M]. Jbat. Bl i, 2006
QIN Yongyuan. Inertial navigation[ M ]. Beijing:Science Press,2006

[ 3] NEC/TOKIN. NEC TOKIN sensors| Z]. NEC/TOKIN,2006

47 g i A Linux BB PP IR PR LM ] bt KRR
H R4t ,2006
SUN Qiong. Details of Embedded-Linux application development
[ M]. Beijing: Posts & Telecom Press,2006

[5] SREBE P HLh R )5 S N [ M. Jea: deatiiss
MR 24 WA, 2006
ZHANG Junmo. MCU middle course-principle and application
[ M]. Beijing: Beijing University of Aeronautics and Astronautics

Press 2006

Design of attitude measurement system based on ARM and Linux

ZHENG Rirong'

ZHOU Guanghai'

1 College of Automation,Guangdong University of Technology , Guangzhou 510006

Abstract

A rotation vector algorithm is applied as attitude matrix update algorithm in attitude measurement sys-

tem. To ensure the system’s real-time capability,a new method of repeated use of sampling data is proposed, which

make up the deficiency of long sampling cycle in three-sample algorithm. The system hardware mainly includes an-

ele rate sensor( ceramic static gyro CG-153) , signal sampling board ( based on AT89S51 MCU) ,and computer plat-

form (based on ARM CPU). Linux is introduced to design software in each model to realize attitude algorithm. Emu-

lation result shows that the system can measure attitude angle stably.
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