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Abstract— Gait analysis is an imperative process which is 

used for the diagnostic process in terms of medical field and 

it is used in rehabilitation therapy as well as for the exercise 

training[5] .Abnormal patterns of gait can result from genetic 

abnormalities, trauma, chronic and degenerative disease or 

aging. The standard human gait analysis has to be performed 

in the specific gait laboratory. Usually gait analysis treatment 

is coordinated by a physical therapist [1]. This traditional 

method increases the examination cost and decreases the 

accuracy of the usual gait model [1]. In this paper, we 

proposed a system to address the current issues of the patient. 

This system computes many gait features. In this way the 

user may have a portable system in daily life instead of 

participating in gait lab experiments for hours. Furthermore, 

taking advantage of the affordability and mobility of portable 

system, persistent gait analysis can be enlarged too many 

supplications which includes fall prevention, life bearing 

study and networked wireless health areas. 
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I. INTRODUCTION 

Gait analysis is the study of animal locomotion, more 

specifically the study of human motion, using the eye and 

the brain of observers, augmented by instrumentation for 

measuring body movements, body mechanics, and the 

activity of the muscles. There are an increasing number of 

people who suffer from gait disorders . The quantitative gait 

examination is operated at a proficient location, termed as 

the gait laboratory. A standard gait lab is almost a 1200 

quadrangle foot edge provision. In order to achieve 

extensive sensing and observation of gait features, 

traditional instruments this involves or contains 8 fast 

moving nearby cameras [2]. A large pressure sensitized 

carpet with more on body assist devices which includes 

gyroscopes, accelerometer as well as color markers.  If the 

patient is walking in gait lab, his motion pattern can be 

captured by these devices. 

This gait rehabilitation treatment has several 

drawbacks such as 1) the effect of rehabilitation treatment is 

dependent on the physical therapist’s knowledge, accuracy 

of clinical observation and experience matching the 

impairments to the appropriate intervention to minimize 

limitations and disability, 2) the rehabilitation treatment 

consists of manual, verbal and visual feedback (mirrors and 

videotapes) while working one on one with a therapist in a 

health care setting [1]. The purpose of rehabilitation is to 

reduce instability and facilitate normal, effective and 

efficient patterns of gait to avoid obstacles, change direction 

and prevent falling [1]. One of the most important processes 

in the gait rehabilitation treatment is observing and timing 

walking to estimate step and stride length, weight shift, 

trunk alignment, pelvic rotation, reciprocity, symmetry and 

stability as the patient walks on a stable or unstable surface 

over ground or on a treadmill [1]. 

Although, gait analysis is important, it is difficult 

to accomplish accurately and fairly because of two reasons 

1) building a gait lab is expensive 2) due to the burdensome 

equipment and precisely controlled environment, the 

patients always feel uncomfortable during the data 

collection in a gait lab. There are several prior research work 

on wearable devices for human gait analysis in the past like 

wearable sensor gait analysis, a mobile gait monitoring 

system. All these works are helpful to understand the human 

locomotion and walking status. There is indeed a demand of 

a portable system for professional level gait analysis. 

In this paper, we proposed a portable system for 

gait analysis which addresses the current issues in gait 

analysis. Different from analysis from the gait lab it 

integrates the sensing components. Therefore this system 

monitors all gait features without disturbing normal life of 

the subject. 

The remaining of the paper is arranged as 

following: Section 2 describes the design and 

implementation of the Portable system. In Section 3, we 

discuss the preliminary data from the Portable System. In 

Section 4, we conclude and outline the future research 

direction and related clinical applications. 

II. METHODOLOGY 

In this section, we discuss the design conception, 

architecture and implementation of the Portable System. 

A. Design Requirements 

In a gait analysis, there are hundreds of important features 

for identifying the normal and pathological walking 

patterns. Some important features are stride length, stride 

height, landing position and foot orientation. Some features 

are available for the important domains. 

There are 4 critical general gait features for diverse 

applications. We listed it out in the table.1 with 

corresponding definitions. 

B. Architecture and Hardware 

The architecture of the portable system is shown in figure 1. 

It includes 3 main procedures. The first procedure is 

consisting of Voltage regulator and ARM Processor 

LPC2418. Next procedure has combination of 3 axis 

accelerometer, pressure sensor and ultrasonic sensor [4] and 

the last procedure is having a primary Zigbee model 

CC2500 RF connecter. The connector act as a transreceiver 

which transmits the signal to the system for the output. 

In the first subsystem, an ARM processor is one of 

a family of CPUs based on the RISC (reduced instruction set 

computer) architecture developed by Advanced RISC 

Machines (ARM). This approach reduces costs, heat and 

power use. These are desirable traits for light, portable, 

battery-powered devices—including smart phones, laptops, 

tablet and notepad computers), and other embedded systems. 

LPC2148 is the widely used IC from ARM-7 family and it is 

http://whatis.techtarget.com/definition/CPU-central-processing-unit
http://search400.techtarget.com/definition/RISC
http://www.engineersgarage.com/articles/embedded-systems
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pre-loaded with many inbuilt peripherals making it more 

efficient. 

 
Fig. 1: Block diagram 

In the next subsystem, accelerometer is used to 

measure the gait features of landing positions and foot 

orientation [3]. It is a handy measuring device used for gait 

analysis by a newly designed plan because of its capability 

to detect the characteristic of entire body movements. A 3 

axis accelerometer was used to measure the acceleration 

during gait. Pressure sensor is used to detect the pressure 

under the foot HC-SR04 is an ultrasonic ranging module 

that provides 2 cm to 400 cm non-contact measurement 

function. It’s working voltage and current is 5v and 15mA.It 

uses the IO trigger for at least 10us high level signal and the 

Module automatically sends eight 40 kHz and detect 

whether there is a pulse signal back, if the signal back, 

through high level , time of high output IO duration is the 

time from sending ultrasonic to returning. It has 3 pin VCC 

for 5V supply, Trig act for trigger pin, Echo is for receive 

pin and GND, this is for power ground. 

No Gait Feature Definition 

1 
Under Foot  

Pressure 

The fine-grained pressure 

distribution under foot. 

2 
Stride  

Height 

The Maximum height from 

the foot to ground. 

3 
Landing  

Position 

Position of foot when it 

lands, such as heel strikes 

first, foot lands flat, toe hits 

first. 

4 
Foot  

Orientation 

The foot orientation while 

the subject is walking. 

Table 1: Important features in gait analysis 

CC2500 RF Module is a transreceiver module 

which provides easy to use RF communication at 2.4 Ghz. 

This module is a direct line in replacement for your serial 

communication it requires no extra hardware and no extra 

coding to. It works in Half Duplex mode i.e. it provides 

communication in both directions, but only one direction at 

same time. It can be used to transmit and receive data at 

9600 baud rates from any standard CMOS/TTL source. 

C. Software 

In our proposed system, KEIL uVISION IDE Software is 

used for compiling the ARM 7 board.  

The uVISION IDE from keil combines project 

management, make facilities, source code editing, program 

debugging, and complete stimulation in one powerful 

environment. 

The platform for uVISION it simple and easy to 

use and helps us to create embedded programs that work. 

 
Fig. 2: workspace of software 

III. RESULT 

In our proposed model, we are extracting the output from 

the terminal software which is employed by simple serial 

port (COM), terminal emulation program. In this model, it is 

communicated with CC2500 RF module and is very useful 

debugging tool for serial communication Applications. 

 
Fig. 3: Output in Terminal Platform 

By using this terminal we can integrate the 

important gait features which is shown in above table.1 

IV. CONCLUSION 

In this paper, we presented the design and development of 

portable system that utilizes the capabilities provided by the 

Tele health architecture which may be based on 

commercially available micro sensor, computing and 

wireless technologies. 
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