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A study on the design of an accident prevention system using
an acceleration sensor
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Abstract In this paper is a study on system design to prevent accidents using accelerometers. A switching
power FET was configured at the power supply stage, and DC-DC converter, a regulator, and an LDO
were designed for the power supply. In order to solve the power problem at once, it was divided into
two parts, and a 3-axis accelerometer was designed to extract motion information to safely prevent
accidents. Microprocessor enables communication through [12C and UART communication ports, and
enables debugging through J-LINK. As a result of measuring the acceleration sensor data, it was
confirmed that the power is normally cut off to prevent accidents when motion at an angle of 30" or

more is detected.

Key Words : 3-axis accelerometer, DC-DC conversion, Microprocessor, Power switching

.M 2

2 =RoAs AREEHY 71e) 1B A5 71ed]
Hoz Sxolt ot AA171E9] AMLAE o3t
22 cjepal BololA] AAV1Ee] GOt BHoR  AaE WAS B Aol et st 2AE 2
ARGE| T Qo webA HeE gt lEo] PATH olfr 1A ARRR] AAR] AAE ARSI 4 AR
b ¥l3lo] Qofub glek. B3] ole] Tt olglo] QA /1S9 SHUS AR 919l 3% AT A X,
29 =1 7] mE kel BAARE Eolual Y, Z A4F9 HolHE Ay, Tk AAE 285
gk FAofek. o 249 Are Y
e, Audisty YREAT Received: 6 October, 2021 / Revised: 6 November, 2021 /
"A3Y, 2A4RR Ata Accepted: 10 December, 2021
a4k 20219 1028 6Y, £3¢= 20219 11€¥€ 69 "Corresponding Author: lymcall@naver.com
AL} 2021 129 10Y Ohsung Electronics R&D Center

-135-



A study on the design of an accident prevention system using an acceleration sensor

&

TS oiFst AA)71E] 53 A9 S
slo] 5VollA 30V o9 HMYS HEEIV]
DC-DC Converterg AR8%ICE 7H&45% AlA] Hlo]
A7 98l 16bit MCUE AR&8A Tt &3]
AAskaL QFAALS] gt JEE e A9
A SAYL Adksts x-S A O

e AAE olgst AA" S AASH,
OR-CAD Z=2 & o83t 32449t PCB(Printed
Circuit Board)g AAIBIA o AA| AIARE A&}S
I E4E &7goto] 23t ghe 1S kA ok
g AZZ710] olA THEE AAE o837 AFRA|
AAE HAE AQretaAt gt

£ K
e

oo T,

=
=

o
=

=
=

1. AJAEI 1M

W% MMt olo| ARAEST L Aol ATt 29
% MOSFETE 5#4]7]7] 913 RegulatorE 4459
on 7t gof] HYe FEotESE HIskict

a9 12 A29 A4 4L Yehl Sk 3%
71 QML nlolazAESe} dojE BAS 9
I°’C (Inter-Integrated Circuit) 541 QE|Ho]AZ A}
gk Ea JlEE AN $1YS ANYER A7
sto] gelsie}. nlo]ARHEETE 7REEAIM 9] 23]
< 7A3hE, MOSFETE o183t} Ax17]17]19] 2
EES| Qo] AYS A9A s YEs ARS &
W A ATPAE F5) A2E AL AofolEs

|

o XN o g o
520w

&

+BAT -

4 A
‘ Reguiator |5, ‘I
: 3% 44 |
' PP : SYSTEM
| LFH wivey | |
| © T
e | :
! I
! I
‘\ MOSFET | —+———
N o e m ... - = == = P 4

a3 1. ANAH 7
Fig. 1. System Configuration
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Fig. 4. 3-axis accelerometer circuit
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Fig. 8. Stable operation of the accelerometer
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#include<Wire.h>

const int MPU ADDR = 0x68;  // I2C&ME FITH MPU60502] F
intl6_t AcX, AcY, AcZ, Tmp, GyX, GyY, Gyz; // JI&% (Acceleration)
void getRawData(); // Mgt T NEE0 Z2EER M2

void setup() {
initSensor():
Serial.begin(9600):
delay(200);

}

void leop() {
getRawData ()
serial.print ("AcX:"):
Serial.print (AcX);
Serial.print(" Acy:");
Serial.print (AcY);
Serial.print(" AcZ:");
Serial.print (AcZ);
Serial.print(" GyX:");
Serial.print (GyX);
serial.print ("  GyY:"):
Serial.print (GyY);
Serial.print(" Gyz:");
Serial.print (GyZ):
Serial.println();
delay(300) 7

}
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Fig. 12. Data extraction program from accelerometer
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