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Abstract

For the signal acquisition of inertial components such as accelerometers, A/D, Quantizers and I/F
module are typically used for conversion. Through comparative analysis, a data conversion scheme
based on I/F transformation was ultimately determined without sacrificing the original accuracy of
the accelerometers. Firstly, the I/F module technology was studied, followed by software and hard-
ware design to realize the quantization technology of the I/F module for accelerometers. Finally, the
feasibility of the scheme was verified through dynamic testing of the I/F module single board and the
system, meeting the requirements of single board and system indicators.
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Figure 1. Block diagram of I/F transformation
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Figure 2. Diagram of I/F module
[ 2. UF &R E

U/F AL HLIRU I 3 e i L B P TR0 ok FZ ot ) RS S B ik (5 5, B LUR Zhig.

) MR IIRE: RS A S 3 BRI b

2) [FBAESHThRe: BWED B E SN, BT EUE, CLSeBL R RS F P iR
3) BATIIUCGEEThRE: ATARIERDE A S, {3 I bRAE RS422 UM 1 A ik o Hfe

2.2. FERARIEHF

1) Hith A7
~20~20 ug;

2) Akt
/INTEET 10 ug;
3) ARLkiE
/NFEETF 50 ppm.

3. BARIMH/ R
3.1. B
FTF A ARRE E AT BT UF AR R B AR, SE I A/D B3 F R

DOI: 10.12677/jsta.2025.135074 762 AL JRAR T A 5 N


https://doi.org/10.12677/jsta.2025.135074

Erig &%

2R e BTN B 3 TR, RPN BE T A HIAUAS 5 A ] R A 4 L 0 L SR
DI FE THS 78 M 2 e 4 r BRI M, RS422 $:10. [RBH N FOERE R S M EN. I T s
MG SHHNETE S, REFEPMARMAE S, 7 il RS422 i SOR RAE 45 R A 2 3

FEHUHR .
+15V. =15V, +5V
DC/DCHLJ5
GND
Ix/1y/1z =3
At
*
Uil
GND ft
Bk
Dk it Al
DGND

Figure 3. Circuit design diagram
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Figure 4. Timing diagram of synchronous trigger signal
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Figure 6. Sports car installation diagram
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Figure 7. Diagram of X-axis zero position output
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Figure 8. Diagram of Y-axis zero position output

8. Y BiE T E

DOI: 10.12677/jsta.2025.135074 765 R =% NS IVASE


https://doi.org/10.12677/jsta.2025.135074

il

|

m

il

B N 1 - B O B = 1w N
N o © o <2 9 o © o «

I ‘



https://doi.org/10.12677/jsta.2025.135074

g &%

1.0129

1.0129

|

P

I

1.0129 ‘

f

1.0128

PY1g/A

1.0128 :
0 500 1000 1500 2000 2500 3000 3500 4000

t/s

Figure 11. Stability output diagram of Y-axis with one-time power-on
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Figure 12. Stability output diagram of Z-axis with one-time power-on

12. Z BE— BB E S R E

3) ARt 2 s 13,0 & 14 1A 15 Fis.
b) IR SE R
BRI S, R L 2 FiR .

DOI: 10.12677/jsta.2025.135074 767 R =% NS IVASE


https://doi.org/10.12677/jsta.2025.135074

Fhrlg &%

x 10

Pox/A
o

-5 I
-40 -30 -20 -10 0 10 20 30 40

linx/g

Figure 13. X-axis nonlinearity test diagram
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Figure 14. Y-axis nonlinearity test diagram
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Figure 15. Z-axis nonlinearity test diagram
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Table 3. Product 30 minutes turnaround pure inertial navigation test accuracy (RMS)
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A 1.28 2.19 1073.11 3989.47 2.23
IR 0.98 3.61 1376.18 3691.54 2.12
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Table 4. Product 30 minutes sports car pure inertial navigation test accuracy (RMS)
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ik 0.90 2.32 484.49 2642.57 1.43
Uty §iED 2.02 1.47 860.71 1110.92 0.76
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Figure 16. Trajectory diagram of first vehicle
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Figure 17. First position error curve
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Figure 19. Trajectory diagram of second vehicle
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B 20. BRI EIRERZKE
5 T T T T

‘“'ﬁ s 4‘% ey Pt N ) w’A |
0 i VU i/ lei\’»J ™ /\J'UJU y \“JVM\\ ,nx/dl'{\ql )’

ﬂ,u\m/u |

|
A

dVE m/s

1600 1800

i
l/\u Py W
Wi ‘“M,[W W

WH

| | | | | |
0 200 400 600 800 1000 1200 1400
t/s

|
1600 1800

¢ |

f N \\
s \ ]‘“&' m,w
2 ‘ " I\"«’WN \M\j] W/\\’J THWJ J

h
/

b

0o | v W‘

1 1 L 1 L

0 200 400 600 800 1000
t/s

1
1200 1400

Figure 21. Second speed error curve

21. FRREIREMLZE

Ll I
In {f \| %J\ | “J ! “ \ L
WM’M-V\UU,JM"'W”'WW’ W‘NM }{Uﬁ D‘,f I/ W 1} HWU\J‘W\\/%J\_W p M\r‘\\j}w W F/ k‘/

|
i {

|
1600 1800

DOI: 10.12677/jsta.2025.135074 772

fRIRA TR 5N


https://doi.org/10.12677/jsta.2025.135074

Erig &%

5. &t

AICHEFL T UF BEEACEOR, i RSBl 1 36 T VF BRI B2 (5 5 R4, 7 mliAT 1
BRI f5 Sk I A 2. IR A SRR, ] VR BEBCR AN B A5 5 W AR HR I, Sl
i B BHEbr, RGN T DT R A/D BHRENELS 55 RGER, WL T RERRE
K, UEH T %07 R EAT

SE

[1]  {ESRE. wSRE P s B {5 5 R SR FEAME R AR AL [D]: (AL A8 3], PA/RIE: TAR K, 2017,

2] BEmHL. AT e B R E SR EAME VR L [D]: [l 22008 3], MR MURIE TR, 2016.
[3] soPlug, FHp, RJdb. BT mAIEAR I R TR, 2014(15): 6.

[4] VELAS. EORS R B S B SR M A R AN IR [D]: [Bl 2 A8 3], MRS MR TAE R, 2017.

[5] LY. mdlHer r g 5 S i S L A I [D): [ LA AR50, 1h 22 PH i TRHOR S, 2014,
[6] Venkatesh, C., Siva Sarma, D.V.S.S. and Sydulu, M. (2012) Detection of Power Quality Disturbances Using Phase

Corrected Wavelet Transform. Journal of the Institution of Engineers (India): Series B, 93, 37-42.
https://doi.org/10.1007/s40031-012-0006-z

[7] GKESDE, ZHH. T AP INEE T A/D 5 UF BUE RE RGNS U7, HENLI = S$EH], 2021, 29(5):
179-183.

[8] ZEskuo. WMESHM]. Jbat: Rl HRH:, 2006.

[91 Nasri, M. and Nezamabadi-Pour, H. (2009) Image Denoising in the Wavelet Domain Using a New Adaptive Threshold-
ing Function. Neurocomputing, 72, 1012-1025. https://doi.org/10.1016/j.neucom.2008.04.016

[10] =358 $ERCR SHEESAE SHURE. (M), 782 P46 T RS H A, 2019.
[11] 2588 FER S EE A RAE SN ARGV AR[D]: [2A 0w ], Pi2e: PEIE TR, 2004.

DOI: 10.12677/jsta.2025.135074 773 AL JRAR T A 5 N


https://doi.org/10.12677/jsta.2025.135074
https://doi.org/10.1007/s40031-012-0006-z
https://doi.org/10.1016/j.neucom.2008.04.016

	基于I/F模块的加计量化技术研究
	摘  要
	关键词
	Research on Accelerometer Quantization Technology Based on I/F Module
	Abstract
	Keywords
	1. 引言
	2. 技术原理
	2.1. I/F模块
	2.2. 主要技术指标

	3. 技术实现方案
	3.1. 硬件实现
	3.2. 软件实现

	4. 技术验证
	4.1. 单板验证
	4.2. 系统验证
	4.3. 试验实施效果
	4.3.1. 单板测试
	4.3.2. 系统测试


	5. 结论
	参考文献

