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ABSTRACT 

In this efficient work, we propose another methodology for anchoring wireless interchanges for wearable 

and implantable healthcare gadgets utilizing gait signal vitality varieties and an Artificial Neural Network 

(ANN) framework. By at the same time removing comparative highlights from BSN sensors utilizing our 

methodology, double keys can be created on interest without client mediation. Through a broad examination 

on our methodology utilizing a gait dataset, the outcomes have demonstrated that the paired keys produced 

utilizing our methodology have high entropy for all subjects. Wearable sensors are right now the premise of 

observing and breaking down gait outside the clinical condition with, among others, tele-health and tele-care 

applications. Inside this extension, this work tries to investigate gait of the patients of stroke to identify their 

means and afterward gauge their progression length amid day by day life. The last point is to enhance 

determine and treatment of patients to have stroke 

Keywords: Artificial Neural Network, Body Sensor Network, Secure Wireless, Wireless Body Area 

Network 

INTRODUCTION 

Late wireless communication innovation headways have encouraged the advancement of light-weight, low-

vitality, scaled down sensor hubs to be worn on human body or embedded in the body, in this way, framing 

a network of body worn sensors (i.e. Body Sensor Networks (BSN)), and related wireless networking 

innovation which is known as the Wireless Body Area Network (WBAN) characterized by the IEEE 

standard 802.15.6.  

Strolling brokenness is a noteworthy issue for some, subjects beset by stroke and it causes troubles in 

performing every day exercises. Moreover, there is a high hazard for falls at all phases after stroke and 

strolling has been accounted for to be the occasion while falling frequently happens in network staying 

stroke survivors. Also, enhancing strolling, regarding wellbeing and speed, is a noteworthy objective for 

stroke subjects in restoration. Segregation between obvious recouped and compensatory movement patterns 

is progressively underlined in stroke restoration these days, and for discriminative purposes, the nature of 

movement patterns should be watched, enlisted and examined.  
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Gait is a standout amongst the most essential properties of human movement that could be influenced by 

age, sickness or mental issues. Gait investigation and monitoring assesses the nature of human movement so 

as to utilize them for treatment, restoration and preparing purposes. In solution, its (gait's) 

monitoring/assessment enables clinicians to analyze and treat patients experiencing the sickness that impact 

gait like stroke, falls chance, osteoarthritis, amputee, Huntington's ailment and Parkinson infection (PD) 

[1][2][3]. Gait is likewise monitored to assess the restoration procedure of patients [4]. Gait examination is 

performed to increment physical action and to analyze neurological, degenerative and respiratory scatters 

[5]. 

 

Figure 1. Body Sensor Network 

In sports it is connected not exclusively to distinguish wounds that influence movement and stances yet in 

addition to prepare the competitors by perceiving the deficiencies in athletic execution [6], to assess the 

execution of the sprinters [7] and to assess quantitative game expertise of a man in golf [8] and swimming 

[9]. In the field of biometric individual distinguishing proof, gait is examined to extricate gait patterns of a 

man for ID or following [10]. These days, diverse methods are produced for mobile monitoring of gait 

which expand it outside of the clinical environment [11]. This will monitor patients for long haul without 

meddling in their regular day by day exercises. It is utilized in many research applications inside tele-health 

and surrounding assistive living [12]. In the field of tele-health, patients' movement and health are 

monitored remotely. Gait analysis permits monitoring human action, movement, sudden attack of disease 

like stroke, an epileptic fit, solidifying of gait and tumbles to improve the service [13]. Gait analysis is 

likewise utilized in the 2 field of encompassing helped living to improve the personal satisfaction of more 

seasoned individuals and to upgrade the treatment of patients with stroke [12]. 
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Table 1: Comparison between gait analysis systems 

Technology  Application  Error [ref]  Cost  Ease of use  

Optical motion 

capture 

systems  

Spatio-

temporal 

parameter of 

gait,  

Postural 

transition,  

Joint angles 

etc.  

Error around 

1mm  

High  Complex, need 

expert 

personal, space 

limitation,  

Image 

processing  

Human 

tracking and 

identification.  

Gait speed, 

step time, step 

length  

Average error 

is 4.2% in gait 

speed, 5.4% in 

step time and 

6.6% in step 

length  

Medium to 

low  

Complex 

analysis and 

algorithm. 

Only for 

indoor 

measurement.  

Instrumented 

walkway 

systems  

footfall,  

gait cycle,  

walk  

0.038m to 

0.048m in step 

length and 

0.05s to 0.04s 

in step time  

Medium  Portable and 

easy to use. 

Has space 

limitation and 

suitable only 

for indoor  

Accelerometer  Posture 

detection  

Step detection  

Step length  

Gait speed  

-0.04±4.15 m 

error in step 

length  

Lowest  Wearable, 

light, flexible, 

portable and 

easy to locate 

on the body 

and to analyze 

the data.  

Gyroscope  Stride time  

Stance time  

Swing time  

Step time  

Step length 

and Gait speed  

3.03%  

10.5%   

29.55%   

11.4%   

-0.08±0.66 (m)  

-0.04±0.38 

(m/s)   

Lowest  Wearable, 

light, flexible, 

portable and 

easy to locate 

on the body 

and to analyze 

the data.  

Magnetometer  Step count, 

orientation of 

body  

5% error in 

step count  

Lowes  Sensible to 

ferromagnetic 

materials  

http://www.jetir.org/


© 2018 JETIR  October 2018, Volume 5, Issue 10                                  www.jetir.org  (ISSN-2349-5162) 

 

JETIR1810643 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 244 

 

Goniometer  Joint angle  

Step detection  

0.40   Low  Wearable, 

portable and 

easy to analyze 

the data. 

Limitation is 

that they are 

not connected, 

need absolute 

position of the 

body for 

compute the 

joint angle  

Pressure 

sensor  

GRF 

measurement  

Step detection  

Gait phase 

detection  

 

2.9% in 

detecting IC 

and 1.5% in  

detecting TC  

 

low  Easy to wear, 

simple 

algorithm but 

highly  

nonlinear 

response  

 

 

PROPOSED ARCHITECTURE 

 

 

 

Stroke 
-patient  

 

 

 

 

Figure 2. Schematic diagram of step length estimation during OFF state. The training session here is during a patient’s 

ON state 

 

 

Step length is characterized as the cross separation between two progressive introductory contacts of lower 

furthest points. Step length is changed between individuals in light of their age, weight, tallness, muscle 

 Detecting step events 

Signal preprocessing 

Step length 
estimation without 

correction factor 

Mean step length from 
odometer 

Correction factor 

Step event detection 
using SWAT 

Signal preprocessing 

Step length estimation 
using correction factor 

On state: 

Off state: 
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quality and so forth. There may likewise contrasts among left and right advance lengths of same individual. 

Wearable sensors, particularly accelerometers, are a reasonable and the most every now and again utilized 

alternative to gauge step lengths in day by day life. Step lengths are evaluated by finding a solitary or 

various sensor in various piece of the body [3]. As in this paper, the sensor area is being settled on 

horizontal side of abdomen with six stage length estimators that are utilized to assess step length by finding 

an accelerometer at midsection. In our strategy, the sensor was put on the horizontal side of midsection.  

Signals are gotten from a stroke patient amid both their ON and OFF state. Amid training session (here ON 

state), steps are distinguished utilizing a stage detection technique. Signals are preprocessed as per the 

progression length estimators and for each distinguished advance, advance lengths are evaluated with no 

amendment factor. The revision factors are then gotten in light of the assessed and genuine normal advance 

lengths. Amid the test session, step detection is performed, signals are preprocessed and after that 

progression lengths are assessed by utilizing the revision factors already acquired. Inverse process is 

pursued to evaluate step length amid ON states. 

IMPLEMENTATION 

To survey the execution of the proposed security conspire, we assessed the plan with a progression of tests, 

utilizing a mobile dataset containing chronicles of 15 subjects. The proposed security plan can be utilized as 

customary biometric gadget to-gadget authentication with various limits as opposed to settling it to the 

steady t. Figure. 3a and Figure. 3b present the execution of such authentication utilization utilizing False 

Agreement Rate (FAR), False Rejection Rate (FRR), and Receiver Operating Characteristic (ROC) bends. 

Measure up to Error Rate (EER) is 5.5% when the limit is set to 0.57. Be that as it may, the generated keys 

can't be utilized for channel encryption, as the fluffy duty conspire isn't material at the EER point. After 

authentication, another arrangement of encryption keys must be utilized in view of the shared understanding 

between the sender and the receiver. 
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(a) FAR & FRR      (b) ROC 

Figure. 3: Use the proposed security scheme as biometric device-to-device authentication 

CONCLUSION 

A novel gait-based security conspire with ANN for anchoring wireless communications for wearable and 

implantable healthcare gadgets. The utilization of ANN based gait signal estimation obstruct for evaluating 

gait signals on the chest from those caught by sensors worn on the other body positions has been proposed 

and critical change on the execution of the proposed security plot has been appeared from the exploratory 

outcomes. The likelihood of an effective intra-class fluffy key trade utilizing the BCH match (127,8,31) 

inside 4 endeavors for all sensor positions achieve 95%, and between class keys have the property of high 

peculiarity, with a mean Hamming Distance of 49.96% for every one of the 15 subjects in the HAR strolling 

dataset. The test results have demonstrated the possibility and the vigor of our proposed security plan and its 

flexibility against common attacks. With its low computational power outline and the utilization of gait 

signals from IMUs, the proposed plan could give the expected to secured communications for wireless 

inescapable healthcare systems. 
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