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Design and Implementation of a Microwave Motion Detector with Low

Power Consumption
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Abstract

In this paper, we propose a design of microwave motion detector using X-band doppler radar

sensor to minimize the power consumption. To minimize the power consumption and implement

battery operated system, pulse input with 2 KHz,

4% duty cycle is exerted on the doppler radar

sensor. In order to simplify the process of working with ATmega2560 microcontroller unit, Arduino

compatible board is designed and implemented. Arduino is open source hardware and many library

software is published as open source tools. Smartphone app is also proposed and designed as a

real-time user interface of the motion detector. The SQLite database on the Android mobile operating

system is used for recording raw data of motion detection for post—processing job, such as fast

Fourier transform (FFT). Bluetooth interface module is implemented on the motion detection board as

a wireless communication interface to the smartphone. The speed of human movement is identified by

post—processing FFT.
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[l. Principle of CW Doppler Radar
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[Il. Design and Implementation of
Motion Detector
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Fig. 2. Overview of Motion Detector Using Doppler Radar
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Table 1.Specification of CW Doppler Radar (HB100)

Parameters Values and Units
Supply Voltage 5V
Current )
Consumption (CW mode) 30 mA typical
Current
Consumption 131 mA
(Pulse, 2KHz, 4% duty '
cycle)
Radiation Power 15 dBm (EIRP)
Receieved Signal

200 uV,

Strength (RSS) BVo=p
Pulse repetition
Frequency (PRF) 2 KHz
Pulse Width 20 psec
Operating Frequency 10.525 GHz (X-band)
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Fig. 5. Schematic Diagram of the Front End of Motion Detector

int PWM_GEN=11;

int ICR_Val = 4000;

void setup() {
TCCR1A = 1<<COM1A1 |1<<COM1AQ|1<<COM1B1|1<<COM1BO;
TCCRIB = 1<<WGM13 | 0<<CS12 | 0<<CS11 | 1<<CS10;

// frequency 2Khz

ICR1 = ICR Val;
OCRI1A = ICR_Val*0.04; // duty 4%
pinMode(PWM_GEN, OUTPUT);
}
void loop() {
analogRead(A0);
}

Fig. 6. Pulse Generation Using MCU Registers
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#define PWM 11
void setup() {

pinMode(PWM,OUTPUT);
}
void loop()
{
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digitalWrite(PWM,HIGH);
delayMicroseconds(480);
digitalWrite(PWM,LOW);
delayMicroseconds(20);

Fig. 8. Pulse Generation Using Arduino Method
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V. Conclusions

2 =0l M+ ATmega2560 MCUE 7|8 2 AMZ 3=
Arduino 33+ B0 CW =Z Ho|r] At 1o wa A
7 %32, Sample & Hold 32, AY 32, 1811 OP
Amp%9] 329} F454 ZEZA Bluetooth JEH o]~ &
S FUHe 2R dARAY] stedleld: AA 9 TEs
A 2nAEE T3] YA 2 KHz, 4% FEIWS] B2 A
FS QA X719 QJEo g ALY o]FA o an
HIAF7F 30mASl AS 13.1mAZ &Y 4= At 22 3
ZolA "2 ¢l Sample & Hold 3|27} #7715}, AvnpE
Lo JAAA7Y &8 ANIE FAlE] HEiA teERe|=
W& dsta Ao S2Qle] mE TiXE A5e HgtE 4
AlZE 2 ze Yepich 5 A5 Fske] £ #Siel
old AAZF FFTE F-dste] AAE §499] H£E5A o] 7t

shes sk Aol e,

o

off

REFERENCES

[1] Digital Security Controls, http://www.dsc.com

[2] Bumblebee Radar, http://samraksh.com

[3] M. Otero, "Application of a continuous wave radar
for human gait recognition," Defense and Security.
International Society for Optics and Photonics, 2005.

[4] V. Skvortsov, KM. Lee, and S.E. Yang, "Inexpensive
radar-based surveillance: study," In
Emerging Technologies for a Smarter World
(CEWIT), 2012 9th International Conference & Expo
on, pp. 1-6. IEEE, 2012.

[5] QM RDKIT Radar, http://www.quonsetmicrowave.com

(6] Parallax PIR
https://www.parallax.com/sites/default/files/downloads
/555-28027-PIR-Sensor-Prodcut-Doc-v2.2.pdf

[7] Microwave motion sensor module HB100 datasheet,
http://www.limpkin.fr/public/HB100/HB100_Microwave
_Sensor_Module_Datasheet.pdf

[8] W.S. Kim, Y.M. Jung and GK. Kim, "Integrated

Module Ka-Band,"

Journal of The Korea Society of Computer and

11, No. 5, pp. 267-272, Nov.

Experimental

Sensor datasheet,

Transceiver Development at
Information, Vol.
2006.

[9] L. Kejia, R. Wu, X. Zhenghui and L. Weiming,
"Design of X band

oscillator,"

low phase noise dielectric

resonator Technology &

(ICMTCE), 2013
[EEE International Conference on, pp.188-192, Aug.
2013.

[10] Arduino, http://www.arduino.cc

[11] TeeChart
http://www.steema.com/teechart/mobile

[12] JH. Lee and K.H. Kim, "A Study of Biosignal

Analysis System for Sensibility Evaluation," Journal

Microwave

Computational Electromagnetics

Java for Android,

of The Korea Society of Computer and Information,
Vol. 15, No. 12, pp. 19-26, Dec. 2010.

[13] Sigview software, http://www.sigview.com



64 Journal of The Korea Society of Computer and Information

Authors

Surg-Won Sohn is a professor in the
Division of Computer and Information
Engineering at the Hoseo University. His
current  research  interests include

Wireless Sensor Networks, Mobile
ﬁ.h Computing, Radio Resource Management,

and Constraint Optimization.

Professor Sohn received the B.S., M.S. and Ph.D.
degrees all from Inha University, Korea.



