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Abstract: The main aim of the paper is to develop a low powewn twmst, compact embedded system
which detects the motion using MSP430, 3 axis &coaleter sensor as a motion sensor and Wireless
module.
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1. INTRODUCTION: It is connected to the 10 bit inbuilt ADC of the
Motion detection is widely used in various fields o0 MSP430 microcontroller. Fig. 1 shows the connection
engineering. The detected motion can be vibratiordiagram of the system. X, Y and Z axis are conmkcte
(2). It can be the vibration of the motor usedpace to the P1.3, P1.4, and P1.5 respectively. Thesg pin
application (2). It also can be the motion of theare the ADC channels. ADC converts the input to the
ground like a earth’s crusts vibrating due to s@sm digital values which are then transmitted using i
activity (3). Motion detection is also useful faurhan of the UART to the HC-06 which is a Bluetooth
gait pattern recognition.The signal obtained frdva t module. UART has been configured to 9600 baud
detection can be processed to study the variouate.
parameters of the object.

The transmitted data is been received on the
The paper aims at operating the system at very logomputer. LabVIEW is software, where the GUI is
power, at a low cost, small size. Since msp430 imade for data acquisition and data processing.
widely known for its ultra-low power feature, it
becomes the core of the system. 3 axis MEMS. Hardware Components:
accelerometer MMA7361 which has a range and
sensitivity both can be selected. The main hardware components used are: MMA7361,

MSP430 and HC-06.
2. Project Description.
For the motion detection system, we need the motichl MSP430

sensor MMA7361 which is a 3 axis acceleromete{_he Texas Instruments MSP430 family of ultra-low-

sensor. . . ,
power microcontrollers consists of several devices
featuring different sets of peripherals targeted fo
1 various applications. The architecture, combineth wi
five low-power modes, is optimized to achieve
extended battery life in portable measurement
UART | me o MO applications. Fig.4.2 shows the functional block
10 diagram of msp430g2553 series. The device features
MMATIEL Ly powerful 16-bit RISC CPU, 16-bit registers, and
ADC constant generators that contribute to maximum code
efficiency. The digitally controlled oscillator (O
allows wake-up from low-power modes to active
mode in less than Lis. The MSP430G2x13 and
MSP430G2x53 series are ultra-low-power mixed
T signal microcontrollers with built-in 16- bit timgrup
to 24 1/O capacitive-touch enabled pins, a
versatileanalog comparator, and built-in
communication capability using the universal serial

Vee

Tx

MSP430

Fig. 1: Connection Diagram of the system
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communication interface. In  addition the| o
MSP430G2x53 family members have a 10-bit analo¢

to-digital (A/D) converter. Fig.4.3 shows the pin|
diagram of 20 pin DIP package msp43092557 %
Typical applications include low-cost sensor systerm ==
that capture analog signals, convert them to digiti A

values, and then process the data for display or f|

transmission to a host system -5 i,srﬁm;_m_aomn V1086
Fig.3: HC-06.
3.2 MMA7361: The Fig 3 shows the top and the bottom view of

This sensor can measure static (earth gravity) @{C-06.

dynamic acceleration in all three axis. Applicatohn Features:

the sensor is in various fields and many applic&tio ~ Bluetooth protocd: Bluetooth Specification
can be developed using it. The accelerometer v2.0+EDR

measures level of acceleration where it is mounted, Frequency: 2.4GHz ISM band
enables us to measure acceleration/deceleratiam of Modulation: GFSK (Gaussian Frequency Shift
object, or tilt of a platform with respected to thar Keying)

axis. Emission power: <4dBm, Class 2
Sensitivity:  <-84dBm at 0.1% BER
T — W Speed: Asynchronous: 2.1Mbps(Max) / 160
P _ - kbps, Synchronous: 1Mbps/1Mbps
' Al awe | xrewel L Lo Security: Authentication and  encryption
! —T— — | Profiles: Bluetooth serial port
i || e —" L e Power supply: +3.3VDC 50mA
SENSOR [ comVERTER || e [ | COMP || [° Yo Working temperature: -20 ~ +75 Centigrade
1 ‘ .
e = 4. Software Used:

o

Ver 4.1 LabVIEW:
Fig. 2: Internal block diagram of the sensor.

LABVIEW, a system developed by National

Instrument, employs a Graphical interface for signa
Further, the sensor provides 0G output which detegequisition, ~measurement analysis, and date
linear free fall. Technically, MMA7361LC is a low presentation. The graphical interface is used in
power, low profile capacitive micro machinedconjunction with a data acquisition board (DAQ) and
accelerometer featuring signal conditioning, a lepo @ hardware workstation. LABVIEW is a graphical
low pass filter, temperature compensation, self-teglevelopment environment with built-in functionality
0g-Detect which detects linear freefall, and g-8ele for simulation, data acquisition, instrument cohtro
which allows for the selection between 2 sensitigit Measurement analysis, and data presentation.
Zero-g offset and sensitivity are factory set andABVIEW gives one the flexibility of a powerful
require no external devices. The Fig.2 shows therogramming language without the complexity of
internal  block diagram of MMA7361.The traditional development environments. LABVIEW
MMA7361LC includes a Sleep Mode that makes itlelivers —extensive acquisition, analysis, and
ideal for handheld battery powered electronics. ThRresentation capabilities in a single environmeuot,
module can be directly powered with a 5V dc supplyone can easily develop a complete solution on the
Note that it can also be directly powered from angplatform of your choice.
3.3V ‘clean’ dc supply.

4.2 Code Composer Studio:
3.3 HC-06: o )
This module permits any microcontroller with aCodg Composer Studio is an mtegrateq development
standard RS232 serial port to communicate with a Pefivironment (IDE) that supports TI's Microcontrolle

or a Smartphone equipped with a Bluetooth Masteé'd Embedded Processors portfolio. Code Composer
module. Studio comprises a suite of tools used to deverap a

debug embedded applications. It includes an
optimizing C/C++ compiler, source code editor,
project build environment, debugger, profiler, and
many other features. The intuitive IDE provides a
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single user interface taking you through each step 6. Implementation& Results.

the application development flow. Familiar toolsdan
interfaces allow users to get started faster thar e
before. Code Composer Studio combines th
advantages of the Eclipse software framework wit
advanced embedded debug capabilities from 1
resulting in a compelling feature-rich developmen
environment for embedded developers.

Fig.

5: Hardware connection

The Fig.5 shows the implemented hardware
connection of the system. As earlier discussed, the

5. Block Diagram(Font Size 10, Times New Roman, 4ccelerometer sensor is placed such that the mofion
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Fig. 4: Block Diagram of the system.

the object is recorded and

LabVIEW as shown in fig.6.
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Fig.4 shows the block diagram of the system. i

The wireless sensor node is placed on the obje
whose motion is to be detected. The wireless sens
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node comprises of the MEMS 3 axis accelerometer
sensor, ultra-low power microcontroller msp430, and

Fig. 6: Motion Detected

wireless module.The pins of microcontroller arexg it is shown in the fig.6 there is complete fiae

configured as input. The X, y, z axis pins are git@

when the object is at rest and it is not moving.

the ADC pins of the microcontroller. MSP430Ths system can be used for monitoring purposes.

registers are used to control the A to D conversion
The converted value will be available at ADC10MEM

register from where they are transferred to the UARREFERENCES

TXD pin for transmission. The UART TXD pin is 1.
connected to the wireless module. The data will be
transferred to the computer through that module.
Once the data is available at the computer terniinal

is plotted using LabVIEW.

In LABVIEW the serial port needs to be configured
properly and the baud rate is kept at 9600. l[b]
LABVIEW it is first separated into 3 parts "
corresponding each of the axis and then it is @dbtt
Since this data is noisy we need to denoise thia. da
After denoising this data, thresholding algorithash

to be applied to detect the motion. Once the maton
detected, alarm or sms/email notification can bfé]
generated. '
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