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Abstract: 

This paper presents a child activity recognition approach using a single 3-axis accelerometer and a barometric p ressure sensor worn  

on a waist of the body to prevent child accidents such as unintentional in juries at home. Labeled accelerometer data are co llected from 

children of both sexes up to the age of 16 to 29 months. To recognize daily activit ies, mean, standard deviation, and slope of time-

domain  features are calculated over sliding windows. In addit ion, the FFT analysis is adopted to extract  frequen cy-domain features of 

the aggregated data, and then energy and correlation of acceleration data are calculated. Child  activit ies are classified int o 11 daily  

activities which are wiggling, ro lling, standing still, standing up, sitting down, walking, toddling, crawling, climbing up, climbing  

down, and stopping. The overall accuracy of activ ity recognition was 98.43% using only a single -wearable triaxial accelerometer 

sensor and a barometric pressure sensor with a support vector machine.  

 

Index Terms: Accelerometer, activ ity classification, act ivity recognition, baby care, ch ild care, wearable device.  

 
I.INTRODUCTION 

AS BABIES usually start walking between 9 and 16 months, 

they are at risk of falling from furn iture or stairs. As toddlers 

learn to climb, they are at  risk o f falling from windows and 

beds. Falls are a frequent cause of injury in children. Accident 

and emergency departments and outpatient surveillance 

systems show that falls are one of the most common 

mechanis ms of inju ries that require medical care, and the most 

common nonfatal in jury that at t imes needs hospitalization. In 

children younger than four years of age, most fall-related 

injuries occur at home. Thus, a new safety management method 

for children is required to prevent child home accidents. Since 

the major causes of fall-related in juries change as a child grows 

and develops, fall prevention needs to be addressed. One of the 

most challenging issues in this context is to classify daily 

activities of child ren into safe and dangerous activities. 

Although numerous approaches have proposed various activity 

recognition methods, human activity recognition is one of the 

challenging issues in terms of accurate recognition. In general, 

a pervasive safety management system aims to reduce risk 

factors of injuries to prevent accidents by using smart sensors. 

Multi sensor fusion has been applied to daily life monitoring 

for elderly people and children at home. This approach trained 

using manually annotated data and applied for act ivity 

recognition. Human activ ity recognition by fusing two 

wearable inertial sensors attached to one foot and the waist of a 

human subject, respectively. The use of mult iple sensors has 

been shown to improve the robustness of the classification  

systems and enhance the reliab ility of the high-level decision 

making. On the other hand, a waist worn sensor could fail to 

detect activities involving head mot ion, body tilt, and  hand 

motion. In addition to that and for the purpose of minimizing 

the number of sensors worn, it is important to know the 

capability of a certain position to classify a set of activities.  

 

II.PROPOS ED S YSTEM 

This paper presents a child activity recognition approach using 

a   barometric pressure sensor worn on a waist of the body to 

prevent child accidents such as unintentional in juries at home. 

Labeled data is collected from children of both sexes up to the 

age of 16 to 29 months. To recognize daily activ ities, mean, 

standard deviation, and slope of time-domain features are 

calculated over sliding windows.. Child activit ies are classified 

into 3 daily activ ities which are standing still, standing up, 

sitting down. This paper presents a child activ ity recognition 

approach using a barometric pressure sensor connect to waist of 

the body. Here we are using I2C module which has 

Temperature, Pressure and altitude sensors to measure the 

temperature, Pressure and altitude respectively. We are 

monitoring all sensors values on the display unit of the ARM-

11 and on mobile also we can access through Wi-Fi.  

Block-Diagram:  

Figure: 1. Block-diagram 
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III. HARDWARE IMPLEMENTATION  

An .ARM Architecture: 

The Raspberry Pi is a credit-card-sized  single-board computer 

developed in the UK by the Raspberry Pi Foundation with the 

intention of promoting the teaching of basic computer science 

in schools. The Raspberry Pi is manufactured in  two board 

configurations through licensed manufacturing deals with 

Newark element14. 

 
Figure: 2. Newark element 

 

These companies sell the Raspberry Plotline. Egoman produces 

a version for d istribution solely in China and Taiwan, which 

can be distinguished from other Pies by their red co loring and 

lack of FCC/CE marks. The hardware is the same across all 

manufacturers. The Raspberry Pi has a BroadcomBCM2835 

system on a chip It does not include a built-in hard disk or 

solid-state drive, but uses an SD card  for booting and persistent 

storage. 

 

 
 Figure: 3. Via the RISC OS image or the Basic clone for Linux 

 

The Foundation provides Defiant and Arch Linux ARM 

distributions for download. Tools are availab le fo r Python as 

the main programming language, with support for BBC BASIC 

(via the RISC OS image or the Brandy Basic clone for Linux), 

C, Java and Perl. 

 

B.TFT display unit: 

TFT stands for Thin Film Transistor, and is  a type of 

technology used to improve the image quality of an LCD. Each 

pixel on a TFT-LCD has its own transistor on the glass itself, 

which offers more control over the images and colors that it 

renders While TFT-LCDs can deliver sharp images, they also 

tend to offer relatively  poor v iewing angles, meaning they look 

best when viewed head-on. If you view a TFT-LCD from the 

side, it  can be difficult to  see. TFT-LCDs also consume more 

power than other types of cell phone displays.  

 

C. Wi-Fi: 

Wi-Fi, also spelled Wi-Fi or Wi-Fi, is a local area wireless 

technology that allows an electronic device to exchange data or 

connect to the internet using 2.4 GHz UHF and 5 GHz SHF 

radio waves. The name is a trademark name, and is a p lay on 

the audiophile term Hi-Fi. The W i-Fi Alliance defines Wi-Fi as 

any "Wireless Local Area Network (W LAN) products that are 

based on the Institute of Electrical and Electron ics Engineers' 

(IEEE) standards”. However, since most modern W LANs are 

based on these standards, the term "Wi-Fi" is used in general 

English as a synonym for "WLAN". Only  Wi-Fi products that 

complete Wi-Fi Alliance interoperability certification testing 

successfully may use the "Wi-Fi CERTIFIED" trademark. 

Many devices can use Wi-Fi, e .g., personal computers, video-

game consoles, smart  phones, some d igital cameras, tablet 

computers and digital audio players. These can connect to a 

network resource such as the Internet via a wireless network 

access point. Such an access point (or hotspot) has a range of 

about 20 meters (66 feet) indoors and a greater range outdoors. 

Hotspot coverage can comprise an area as small as a single 

room with walls that block rad io waves, or as large as many 

square kilometers achieved by using mult iple overlapping 

access points. Wi-Fi can be less secure than wired connections 

(such as Ethernet) because an intruder does not need a physical 

connection. Web pages that use SSL are secure but 

unencrypted internet access can easily be detected by intruders. 

Because of this, W i-Fi has adopted various encryption 

technologies. The early  encryption WEP, proved easy to break. 

Higher quality protocols (WPA, WPA2) were added later. An 

optional feature added in 2007, called Wi-Fi Protected Setup 

(WPS), and had a serious flaw that allowed an attacker to 

recover the router's password 

 

IV.SOFTWARE REQUIREMENTS  

A. Linux Operating System: 

Linux or GNU/Linux is software operating for computers. The 

operating system is a co llect ion of the basic instructions that 

tell the electronic parts of the computer what to do and how to 

work. Free and Open Source Software (FOSS) means that 

everyone has the freedom to use it, see how it  works, and 

changes it. There is a lot of software for Linux, and since Linux 

is free software it means that none of the software will put any 

license restrictions on users. This is one of the reasons why 

many people like to use Linux.  

A Linux-based system is a modular Unix-like operating system. 

It derives much of its basic design from principles established 

in UNIX during the 1970s and 1980s. Suc 63h a system uses a 

monolithic kernel, the Linux kernel, which handles process 

control, networking, and peripheral and file  system access. 

Device drivers are either integrated directly with the kernel or 

added as modules loaded while the system is running. 

 

 
Figure: 4. Arch itecture of Linux Operating System 
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http://simple.wikipedia.org/wiki/Electronics
http://simple.wikipedia.org/wiki/Free_software
http://en.wikipedia.org/wiki/Unix-like
http://en.wikipedia.org/wiki/Monolithic_kernel
http://en.wikipedia.org/wiki/Linux_kernel
http://en.wikipedia.org/wiki/Peripheral
http://en.wikipedia.org/wiki/File_system
http://en.wikipedia.org/wiki/Device_drivers


International Journal of Engineering Science  and Computing, August 2016           2695                                                             http://ijesc.org/ 

B. Qt for Embedded Linux: 

It is a cross-platform application framework that is widely used 

for developing applicat ion software with a Graphical User 

Interface (GUI) (in which cases Qt is classified as a widget 

toolkit), and also used for developing non-GUI programs such 

as command-line tools and consoles for servers. It uses 

standard C++ but makes extensive use of a special code 

generator (called the Meta Object Compiler, o r moc) together 

with several macros to enrich the language. It can also be used 

in several other programming languages via language bindings. 

It runs on the major desktop platforms and some of the mobile 

platforms. Non-GUI features include SQL database 

access, XML parsing, thread management, network support, 

and a unified cross-platform application p rogramming interface 

for file handling. It has extensive internationalization support. 

 

V.RES ULTS  

 
Figure: 5.  

 
Figure: 6. 

 
Figure:7.  

 
Figure: 8. Child monitoring system 

 

VI.CONCLUS ION 

The project “Design and Implementation of Child Activi ty 

Recognition Using Multi  Sensors  on ARM Processor” has 

been successfully designed and tested. It has been developed by 

integrating features of all the hardware components and 

software used. Presence of every module has been reasoned out 

and placed carefully thus contributing to the best working of 

the unit. Secondly, using highly advanced ARM board and with 

the help of growing technology the project has been 

successfully implemented.   
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