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Abstract: - Footwear is component and parcel of everyday lives. Embedding 
detectors and electronics in footwear began more than two centuries earlier for 
distinct apps. This research paper summarizes advances in wearable detectors and 
devices based on footwear. The methodologies used by such wearable devices in 
electronics, detecting technologies, data transmission and information handling are 
all primarily based on the destination implementation. The paper therefore 
discusses main implementation situations that use footwear-based schemes with 
critical merit debate. The situations studied include gait surveillance, assessment of 
plantar pressure, evaluation of posture and exercise, assessment of body weight 
and energy expenditure, apps for biofeedback, transportation and drop hazard. 
Furthermore, footwear energy harvesting is also regarded for evaluation. The paper 
also tries to throw insight on some of the field's latest innovations along with the 
potential job needed to promote the industry. 
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 Introduction: - 
Footwear throughout the globe is an irreplaceable component of natural 
existence. Although the original requirement was solely to safeguard the feet, 
they became a sign of fashion and personality as well. Footwear functions as 
the ground-to-wear foot tool. It is possible to glean lots of data from watching 
this communication. Attempts to collect this data through the integration of 
detecting components and electronics in footwear started in the 1990s for both 
scholarly and industrial studies purposes. In latest moments, the design of 
wearable computing devices with small energy, mobile, unobtrusive and 
culturally appropriate has become an increasingly significant subject of studies. 
This tendency is supported by the exponential growth of the electronics 
industry, pushing fast progress in micro-manufacturing procedures, wireless 
communication, and sensor systems[1]–[4]. Applications for footwear-based 
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systems vary from easy step-counting alternatives to more sophisticated 
schemes for use in disabled subject rehabilitation programs. Currently present 
on the internet or in study laboratories, footwear-based devices [5]–[7]differ in 
their sensor modalities and data acquisition methodologies to satisfy various 
implementation demands. These devices typically comprise of pressure sensors 
for plantar pressure assessment, inertial detectors for motion identification 
(accelerometer[8], [9] and/or gyroscope[10], [11]) and connected or cellular 
link for data acquisition. The signal processing of this gathered information 
differs based on the implementation, ranging from lightweight signal processing 
methods (such as binary decision forests) operating on a handheld device to 
complicated sound processing / machine training designs operating on a PC 
(such as support vector machines). 

 

 Working of Footwear-Based Wearable Systems: - 
The journey of a person is defined by their gait, which includes a repeated 
sequence of limb movements to push the flesh forward while preserving 
balance at the same time. Having a standard gait enables someone to stay 
flexible in order to readily alter instructions, move up or down steps, and 
prevent barriers. Neuromuscular disorder[12]–[14] patients are probable to have 
unusual gaits and die from locomotive activity capacity. Objective gait pattern 
estimation and assessment can assist rehabilitate such disabled people. An 
instrumented insole for gait monitoring. In gait surveillance apps, there are two 
types of parameters: temporal and spatial. Some instances of temporal gait 
parameters are cadence, position moment, unit moment, full help moment, and 
double help moment; while stage size and stage duration are instances of 
parameters of spatial gait. Gait surveillance is one area of wearable computing 
in which a significant amount of footwear-based devices are implemented. 
There are force plates available for f or gait analysis, as well as schemes using 
the Kinect but footwear-based alternatives are much superior adapted to 
uncontrolled safe working circumstances outside the classroom setting. 
Footwear is also an optimal place to assess the parameters of the gait as these 
apps assess the parameters engaged in foot motion. It is possible to calculate 
temporal parameters such as cadence, stride moment, position moment and 
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others by using pressure-sensitive components such as force-sensitive resistors 
(FSR) for gait surveillance. 

 
 

 Conclusion: - 
We evaluated wearable devices depending on footwear in this job depending on 
their goal implementation. In the fields of gait surveillance, plant stress 
assessment, stance and exercise assessment, body scope weight and energy 
spending assessment, biofeedback, drop hazard testing, navigation and shoe-
based energy harvesting alternatives, existing soccer-based study as well as 
commercial solutions have been detailing. The article also discussed sensor 
technology, data acquisition, signal processing techniques of various footwear-
based systems as well as critical discussion of their merits and demerits. We 
also tried to shed some light on recent trends and the future. 
 
Reference: 
 

[1] S. Srivastava, M. Singh, and S. Gupta, “Wireless Sensor Network: A 
Survey,” in 2018 International Conference on Automation and 
Computational Engineering, ICACE 2018, 2019. 

[2] A. Laing, H. Hamidou, M. Diop-Kane, and T. Wardle, “Remote sensing,” in 
Meteorology of Tropical West Africa: The Forecasters’ Handbook, 2016. 

[3] Z. Zhu, T. Liu, G. Li, T. Li, and Y. Inoue, “Wearable sensor systems for 
infants,” Sensors (Switzerland). 2015. 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 8, August 2018 250



[4] E. Darra and S. K. Katsikas, “A survey of intrusion detection systems in 
wireless sensor networks,” in Intrusion Detection and Prevention for Mobile 
Ecosystems, 2017. 

[5] J. J. van Netten et al., “Diabetic Foot Australia guideline on footwear for 
people with diabetes,” J. Foot Ankle Res., 2018. 

[6] A. K. Yetisen, M. S. Akram, and C. R. Lowe, “Paper-based microfluidic 
point-of-care diagnostic devices,” Lab on a Chip. 2013. 

[7] J. F. Esculier, B. Dubois, C. E. Dionne, J. Leblond, and J. S. Roy, “A 
consensus definition and rating scale for minimalist shoes,” J. Foot Ankle 
Res., 2015. 

[8] Z. Zeng and L. Fa, “Accelerometer,” in Encyclopedia of Earth Sciences 
Series, 2013. 

[9] S. M. Dyrstad, B. H. Hansen, I. M. Holme, and S. A. Anderssen, 
“Comparison of self-reported versus accelerometer-measured physical 
activity,” Med. Sci. Sports Exerc., 2014. 

[10] J. Li, M. G. Suh, and K. Vahala, “Microresonator Brillouin Gyroscope,” in 
Nonlinear Optics, NLO 2015, 2015. 

[11] M. Shoaib, H. Scholten, and P. J. M. Havinga, “Towards physical activity 
recognition using smartphone sensors,” in Proceedings - IEEE 10th 
International Conference on Ubiquitous Intelligence and Computing, UIC 
2013 and IEEE 10th International Conference on Autonomic and Trusted 
Computing, ATC 2013, 2013. 

[12] P. U. Bidkar and M. V. S. Satya Prakash, “Neuromuscular Disorders,” in 
Essentials of Neuroanesthesia, 2017. 

[13] U. Gröber, J. Schmidt, and K. Kisters, “Magnesium in prevention and 
therapy,” Nutrients. 2015. 

[14] C. Edmundson and A. C. Guidon, “Neuromuscular Disorders in Pregnancy,” 
Semin. Neurol., 2017. 

 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 8, August 2018 251


