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Abstract—Smart clothing, formed by the convergence of conductive textiles, electrochemical and physical sensors, and artificial intelligence (AI), 

is repositioning everyday garments as continuous, non-invasive health-monitoring platforms. This paper reviews the state of AI-enabled smart 

clothing, covering the conductive and functional materials that make garments sensor-ready, the classes of electrochemical and biophysical sensors 

embedded in textiles, and the machine-learning and deep-learning pipelines used to convert raw fabric-sensor streams into clinically actionable 

information. We synthesize evidence on applications spanning chronic-disease management, athletic performance, and, as a focused case study, 

stroke risk detection and post-stroke rehabilitation, where garments such as electrocardiogram (ECG)-instrumented shirts, pressure-sensing socks, 

and electromyography (EMG) garments complement conventional imaging by extending monitoring beyond the clinic. We further examine data-

privacy, security, and ethical obligations associated with continuous physiological sensing, and outline the principal technical barriers — sensor 

durability, power supply, washability, and standardization — that currently limit large-scale adoption. The review concludes that, while smart 

clothing is not a substitute for diagnostic imaging in acute care, it is a credible complement across the prevention-to-rehabilitation continuum, and 

that realizing its potential will require interdisciplinary work on durable materials, energy harvesting, federated and privacy-preserving learning, 

and rigorously validated clinical protocols. 

Index Terms—Smart clothing, wearable sensors, artificial intelligence, electrochemical sensors, conductive textiles, health monitoring, stroke 

rehabilitation. 

 

 

I. INTRODUCTION 

Clothing has historically served protective, thermal, and aes-

thetic functions. The convergence of textile engineering, flex-

ible electronics, and artificial intelligence over the last decade 

has added a fourth function: continuous physiological sensing. 

Smart clothing — garments in which conductive fibers, printed 

electrodes, and miniaturized electronics are integrated directly 

into the fabric — is now capable of tracking cardiac rhythm, 

respiration, hydration, muscle activation, gait, and even bio-

chemical markers in sweat, without the bulk or intrusiveness of 

conventional medical instrumentation [1, 2]. 

Two forces have driven this transition from laboratory pro-

totype to near-market product. First, materials science has pro-

duced conductive polymers, metallic and carbon-based fibers, 

and stretchable encapsulation layers that preserve the flexibil-

ity, breathability, and washability expected of ordinary garments 

while still forming reliable electrical circuits [1]. Second, the 

growth of machine learning — from classical classifiers to deep 

sequence models — has made it possible to convert the large, 

noisy, multi-channel data streams produced by textile sensors 

into meaningful, real-time clinical or performance feedback [1]. 

Applications now span the full continuum of care. In general 

health and fitness, garments from vendors such as Hexoskin and 

Sensoria track heart rate, respiration, and gait for wellness and 

athletic optimization. In clinical contexts, ECG-instrumented 

shirts support arrhythmia screening, pressure-sensing socks as-

sist diabetic-foot and gait-asymmetry monitoring, and elec-

tromyography (EMG) garments support neuromuscular rehabil-

itation [2]. A recent bibliometric analysis of the field confirms 

this trajectory quantitatively, reporting that publication output 

on AI-driven wearable smart textiles has grown from roughly 80 

articles in 2019 to more than 560 by mid-2025, with materials 

science, electronic engineering, and AI-based analytics form-

ing the dominant interdisciplinary core [14]. A particularly in-

structive example is stroke care, where conventional computed 

tomography (CT) and magnetic resonance imaging (MRI) re-

main indispensable for acute diagnosis, but wearable garments 

are increasingly used to extend monitoring into the prevention 

and rehabilitation phases that imaging cannot practically cover 

[2]. 

This paper reviews AI-enabled smart clothing across four 

dimensions: (i) the materials and sensor technologies that make 

garments sensor-ready; (ii) the AI and machine-learning tech-

niques used to process the resulting data; (iii) representative 

clinical and athletic applications, with stroke care used as an il-

lustrative case study of how smart clothing complements medi-

cal imaging; and (iv) the data-privacy, ethical, and technical bar-

riers that must be addressed before widespread clinical adoption 

is realistic. The remainder of the paper is organized as follows. 

Section II summarizes the review methodology. Section III re-

views conductive textiles and embedded electrochemical sen-

sors. Section IV discusses AI and signal-processing approaches 

applied to garment-generated data. Section V surveys applica-

tions in chronic-disease management, sports, and stroke care. 

Section VI discusses the broader implications of these findings, 

Section VII addresses privacy, security, and ethics, Section VIII 

discusses technical limitations, and Section IX outlines future 

directions before Section X concludes. 
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II. METHODOLOGY 

This review synthesizes findings from the recent peer-reviewed 

literature on smart clothing, with two sources treated as primary 

anchors: a broad multidisciplinary review of AI-powered smart 

Table 1: Representative conductive and functional materials used in 

smart clothing 

 

Material Key property Typical use 
 

 

 

clothing for healthcare and fitness [1], and a narrative review 

focused on smart clothing and medical imaging for stroke care 

[2]. These were supplemented with additional peer-reviewed 

sources on wearable biosensors, textile electronics, and clini-

cal validation of specific commercial garments [3, 4, 5, 6, 7, 8], 

identified through the reference networks of the two anchor ar-

ticles. Material was organized thematically into materials and 

sensing, AI and signal processing, clinical and athletic appli-

cations, and privacy/ethics/limitations, with the stroke literature 

used specifically to illustrate how continuous wearable monitor- 

Silver-

coated fibers 

Carbon 

nanotubes / 

graphene 

Conductive 

polymers 

(PEDOT, 

polypyrrole) 

Piezoelectric 

fibers 

High conductivity, an-

timicrobial 

Lightweight, high con-

ductivity, flexible 

 

Stretchable, tunable 

conductivity 

 

 

Converts strain to 

charge 

ECG electrodes, cir-

cuit traces 

Strain and biosensors 

 

 

Flexible biosensors 

 

 

 

Motion and energy 

harvesting 

ing relates to episodic diagnostic imaging across a single disease 

pathway. Because this is a narrative rather than a systematic re-

view, it does not claim exhaustive coverage; instead, it aims to 

give a structured, technically grounded synthesis of the state of 

Phase- 

change 

materials 

Thermal regulation Adaptive thermal gar- 

ments 

the art and open problems in AI-enabled smart clothing. 

 

III. MATERIALS AND SENSOR TECHNOLOGIES 

A. Conductive and Functional Textiles 

The electrical backbone of smart clothing is provided by con-

ductive fibers and threads made from silver, carbon, copper, or 

nanocomposite materials, which are woven, knitted, embroi-

dered, or printed onto or into fabric to form circuits capable 

of carrying both power and data [1]. Silver-coated fibers are 

widely used because they combine high conductivity with an-

timicrobial properties that are useful for garments in prolonged 

skin contact, while carbon nanotubes and graphene-based tex-

tiles offer high conductivity with lower weight and greater flex-

ibility, which is advantageous in high-performance sport and 

medical garments [1]. Conductive polymers such as PEDOT 

and polypyrrole retain electrical performance under stretching 

and folding, enabling less intrusive garment designs [1]. 

Beyond raw conductivity, practical garments must retain 

flexibility, breathability, washability, and durability under the 

mechanical stress of daily wear. Encapsulation with hydropho-

bic coatings or biocompatible polymers, together with self-

healing conductive pathways, has been used to preserve sen-

sor performance across repeated wash cycles, while porous and 

mesh-based sensor placements preserve airflow in prolonged-

wear health-monitoring garments [1]. A 2026 review of textile-

integrated soft sensors emphasizes that wearability itself — 

comfort, conformability, and imperceptibility during long-term 

wear — remains a distinct engineering challenge from raw sens-

ing accuracy, and argues that future garment design must op-

timize both jointly rather than treating wearability as an af-

terthought to sensor performance [13]. A summary of common 

materials, their properties, and representative use cases is given 

in Table 1. 

B. Electrochemical and Biophysical Sensors 

Electrochemical sensors convert biochemical signals into mea-

surable electrical output, typically via potentiometric, ampero- 

metric, or conductometric mechanisms. In smart clothing, sweat 

is the dominant sensing medium: electrolytes (sodium, potas-

sium, chloride), metabolites (lactate, glucose), and hormonal 

markers (cortisol) can be measured using ion-selective elec-

trodes or enzymatic reactions built into silver/silver-chloride, 

gold, or graphene electrodes integrated into the fabric [1]. Non-

invasive glucose sensing through sweat analysis, in particular, 

is being explored as an alternative to finger-prick testing for di-

abetes management, although enzyme stability, cross-reactivity 

with other sweat components, and inter-subject variability re-

main open problems [1]. 

Alongside electrochemical sensors, garments increasingly 

embed biophysical sensors: textile ECG electrodes for cardiac 

rhythm, stretchable strain gauges and inertial measurement units 

(IMUs) for motion and posture, EMG sensors for muscle activa-

tion, and pressure-mapping insoles or socks for gait analysis [2]. 

Environmental sensors for gas exposure and ultraviolet radia-

tion extend the scope of smart clothing beyond the wearer’s own 

physiology into occupational and environmental safety monitor-

ing [1]. 

C. Power and Data Transmission 

Because embedded sensors and radios require continuous 

power, energy supply is one of the central engineering con-

straints of smart clothing. Triboelectric and piezoelectric nano-

generators can harvest energy from body motion, and thermo-

electric fabrics can exploit the temperature gradient between 

skin and environment, reducing (though not yet eliminating) 

dependence on batteries [1]. For data transmission, Bluetooth 

Low Energy (BLE) and near-field communication (NFC) are the 

dominant low-power protocols, with woven or printed antennas 

designed to preserve garment flexibility [1]. 

IV. ARTIFICIAL INTELLIGENCE FOR GARMENT-

GENERATED DATA 

As illustrated in Fig. 1, smart clothing operates as a closed loop 

rather than a one-way sensing pipeline: physiological signals 

https://ijsrem.com/
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Table 2: AI methods commonly applied to smart-clothing data 

 

Method Typical application Main trade-off 

 

 

 

Figure 1: Simplified data flow from textile sensors, through wireless 

transmission and AI processing, to actionable feedback, closing the 

SVM / KNN 

/ Decision 

trees 

Random for-

est 

Activity classification, 

health-metric classifi-

cation 

Fall detection, dehy-

dration risk 

Limited scalability, 

weak on multiclass 

data 

Computationally 

heavier at scale 

loop back to sensing behavior. 

 

 

captured by embedded sensors are transmitted wirelessly, pro-

cessed by AI models, translated into insight for the wearer or 

clinician, and, in adaptive systems, used to adjust subsequent 

sensor sampling or garment behavior. 

A. The Role of AI in Data Processing 

A single smart garment can generate a continuous, multi- 

CNN ECG/EEG pattern 

recognition, posture 

analysis 

LSTM Glucose and heart-

rate-variability fore-

casting 

Autoencoder  Anomaly detection in 

gait/HRV 

Needs large labeled 

datasets 

 

High compute, la-

tency 

 

Convergence and sta-

bility issues 

channel stream of physiological data far too large and noisy to 

be interpreted manually. AI is therefore central to the value 

proposition of smart clothing: it filters noise, extracts clini-

cally relevant features, and converts raw signals into action-

able alerts or recommendations [1]. Reported applications in-

clude AI-driven detection of atrial fibrillation and other arrhyth-

mias from garment-derived ECG traces, prediction of hypo-

glycemic events from combined glucose, heart-rate-variability, 

and skin-temperature trends, and rehydration guidance derived 

from sweat composition analysis [1]. 

B. Machine Learning and Deep Learning Approaches 

Supervised classical models — support vector machines 

(SVMs), k-nearest neighbors, decision trees, and random forests 

— remain widely used for activity classification and anomaly 

detection because of their comparatively modest data and com-

pute requirements, their interpretability, and their robustness on 

the labeled but noisy datasets typical of wearable sensing [1]. 

Random forests, for example, have been applied to estimate en-

ergy expenditure, detect abnormal gait, and identify falls from 

accelerometer and pressure-sensor data [1]. 

Deep learning models are increasingly used where higher 

accuracy on complex, high-dimensional physiological signals is 

required. Convolutional neural networks (CNNs) have been ap-

plied to ECG-signal interpretation for arrhythmia detection with 

accuracy comparable to specialist review, and to motion-signal 

analysis for posture correction [1]. Recurrent architectures, par-

ticularly long short-term memory (LSTM) networks, are well 

suited to the time-series nature of wearable data and have been 

used to forecast blood-glucose trends and to model heart-rate 

variability over time [1]. These models, however, require sub-

stantial labeled training data and computational resources that 

can be difficult to provision on-device, motivating a continued 

reliance on cloud or edge co-processing. 

C. Signal Processing, Anomaly Detection, and Dimensionality 

Reduction 

Adaptive filtering and wavelet transforms are used to remove 

motion artifacts from photoplethysmography and to decom- 

pose EEG and EMG signals into frequency bands relevant to 

sleep or fatigue monitoring [1]. Unsupervised methods, in-

cluding K-means and density-based clustering (DBSCAN), sup-

port environmental-anomaly detection where labeled examples 

are unavailable, while autoencoders are used to flag devia-

tions from a wearer’s normal gait or heart-rate-variability base-

line as an early indicator of injury or cardiovascular anomaly 

[1]. Feature-extraction techniques such as principal component 

analysis (PCA) and independent component analysis (ICA) are 

applied to reduce the dimensionality of multi-sensor sweat and 

motion data, simplifying downstream classification at some cost 

to physiological interpretability [1]. Table 2 summarizes repre-

sentative algorithm families, their smart-clothing applications, 

and their principal trade-offs. 

V. APPLICATIONS 

A. Chronic-Disease Management and Fitness 

In chronic-disease management, smart garments support con-

tinuous, remote tracking of vital signs — heart rate, blood pres-

sure, glucose, and respiratory rate — in conditions such as di-

abetes, heart failure, and chronic obstructive pulmonary dis-

ease, enabling earlier detection of deterioration and, in princi-

ple, fewer hospital visits [1]. In sport and fitness, garments with 

embedded IMUs and EMG sensors support technique optimiza-

tion, injury-risk monitoring, and team-level load management, 

as used by systems such as Catapult Sports and Sensoria Fitness 

[1]. 

B. Case Study: Stroke Risk Detection and Rehabilitation 

Stroke provides an instructive illustration of how smart cloth-

ing complements, rather than replaces, medical imaging. Acute 

stroke diagnosis and treatment planning still depend on rapid, 

high-resolution imaging: non-contrast CT is the first-line 

modality for distinguishing ischemic from hemorrhagic stroke, 

and diffusion-weighted MRI, CT/MR angiography, and perfu-

sion imaging are used to identify salvageable tissue and guide 

time-critical interventions such as thrombolysis and thrombec-

tomy [2]. These modalities are indispensable in the acute setting 

Textile 

sensors 

Wireless 

transmission 

AI 
processing 

Sensor 

adjustment 
User / 

clinician feedback 

Actionable 

insight 
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Table 3: Imaging versus smart clothing across the stroke care pathway 

 

Aspect Imaging (CT/MRI) Smart clothing 

level of mechanical assistance to the patient’s residual function 

[2]. An idealized deployment therefore layers these technolo-

gies across the care pathway — lightweight cardiac and motion 

Primary 

role 

Acute diagnosis, treat-

ment eligibility 

Risk detection, reha-

bilitation tracking 

garments for continuous risk detection and rehabilitation track-

ing at home, and higher-fidelity EEG or EMG systems reserved 

Setting Hospital, specialized 

equipment 

Data type High-resolution 

anatomical images 

Time hori- Single time-point, ur-

zon gent 

AI role Assists image interpre-

tation and triage 

Home, daily activity, 

rehab clinic 

Continuous physiolog-

ical time series 

Continuous, longitudi-

nal 

Anomaly detection, 

predictive alerts 

for structured clinic-based therapy sessions. 

 

VI. DISCUSSION 

Read together, the two strands of evidence reviewed here point 

to a consistent picture: AI-enabled smart clothing is best under-

stood not as a competitor to established diagnostic tools but as 

an extension of the care pathway into settings — the home, the 

gym, the rehabilitation clinic — that conventional imaging and 

point-of-care instrumentation cannot practically reach on a con- 

but are inherently episodic and hospital-bound. 

Smart clothing addresses the complementary, longer-

duration phases of stroke care — risk detection, acute-event 

monitoring, and rehabilitation — that imaging cannot practi-

cally cover on a continuous basis [2]. ECG-instrumented smart 

shirts, such as those used in commercial systems for continu-

ous cardiac tracking, can flag atrial fibrillation, a major mod-

ifiable risk factor for recurrent stroke, well before a clinical 

event occurs. Pressure-sensing smart socks provide continu-

ous gait-asymmetry data that can reveal early mobility decline 

or post-stroke compensatory movement patterns, while EMG-

instrumented garments track muscle activation during neuro-

muscular re-education, giving therapists objective, continuous 

feedback rather than relying solely on intermittent clinical as-

sessment [2]. Wearable EEG caps, though less comfortable for 

extended daily use than shirts or socks, provide insight into neu-

rocognitive recovery during rehabilitation [2]. 

Table 3 contrasts image-based stroke diagnosis with smart-

clothing-based monitoring across several dimensions, under-

scoring that the two approaches serve different, complementary 

phases of the care pathway rather than competing directly. 

This complementary relationship extends to signal analysis 

itself: gait heat-maps or postural-deviation plots derived from 

smart socks or belts are increasingly interpreted using image-

processing techniques originally developed for radiological im-

ages, illustrating a methodological convergence between imag-

ing analytics and wearable-sensor analytics [2]. 

Selecting an appropriate garment for a given stage of stroke 

care involves trade-offs among sensing modality, comfort, and 

clinical purpose. ECG-based smart shirts and pressure-sensing 

socks generally offer the best combination of accuracy and un-

obtrusiveness for everyday risk screening and gait monitoring, 

since they can be worn like ordinary clothing for extended peri-

ods. EEG caps and EMG-instrumented garments provide richer 

neuromuscular and neurocognitive data but are typically better 

suited to supervised rehabilitation sessions than to continuous, 

all-day wear, because of comfort and set-up constraints [2]. Ex-

oskeleton suits and rehabilitation garments such as motorized 

suits used for gait and arm training occupy a distinct category: 

they are not primarily sensing platforms but assistive devices, 

and their embedded sensors are used mainly to calibrate the 

tinuous basis. In stroke care specifically, imaging remains the 

correct tool for the acute, minutes-matter decisions about throm-

bolysis or thrombectomy eligibility [2], while smart clothing is 

best positioned upstream, for modifiable risk-factor detection 

such as atrial fibrillation, and downstream, for objective, contin-

uous rehabilitation tracking that would otherwise depend on in-

frequent clinic visits [2]. A similar pattern holds outside stroke 

care: in chronic-disease management, smart clothing does not 

replace laboratory diagnostics but narrows the interval between 

the onset of a physiological deviation and its detection by a clin-

ician. 

This reframing has implications for how AI models embed-

ded in smart clothing should be evaluated. Because these gar-

ments are intended for longitudinal, largely unsupervised use, 

model evaluation should emphasize robustness to motion ar-

tifact, sensor drift, and inter-subject variability, in addition to 

the raw classification accuracy typically reported on curated 

datasets [1]. It also reinforces the importance of the privacy 

and ethical safeguards discussed below: a device intended to be 

worn continuously, outside clinical supervision, carries corre-

spondingly greater responsibility for transparent data handling 

and for minimizing the psychological burden of being moni-

tored [2]. 

VII. DATA PRIVACY, SECURITY, AND ETHICAL CON-

SIDERATIONS 

Continuous physiological monitoring by smart clothing raises 

data-protection obligations comparable to those governing other 

classes of medical devices. Garments can generate large vol-

umes of sensitive personal data — cardiac, motion, and in some 

cases neurological signals — that require encryption in tran-

sit and at rest, informed and revocable consent processes con-

sistent with regulations such as the GDPR, and clear gover-

nance over secondary use and third-party sharing [1]. Role-

based access control, data minimization, and anonymization or 

pseudonymization techniques such as k-anonymity are recom-

mended practices for limiting exposure in the event of a breach 

[1]. 

Beyond regulatory compliance, ethical deployment requires 

attention to equitable access, since high device costs can con-

centrate benefits among populations who can already afford sup- 
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plementary care, and to the psychological burden of continuous 

monitoring, which may be experienced by some wearers as a 

form of surveillance and can affect long-term adherence [2]. 

Algorithmic bias is a further concern: models trained on non-

representative populations risk lower accuracy for underrepre-

sented groups, motivating diverse training data and regular bias 

auditing as part of clinical validation [2]. 

 

VIII. TECHNICAL LIMITATIONS 

Despite substantial progress, several technical barriers constrain 

the transition of smart clothing from prototype to routine clin-

ical tool. Sensor durability under repeated stretching, bending, 

and laundering remains a leading cause of early performance 

degradation, and while encapsulation and stretchable substrates 

have improved resilience, long-term reliability under demand-

ing daily use is still limited [1]. Power supply is a second per-

sistent constraint: batteries add bulk and require recharging, and 

while energy-harvesting textiles are an active research area, they 

are not yet a complete substitute for conventional power sources 

[1]. Signal quality can also be degraded by motion artifacts and 

electromagnetic interference from nearby electronics, and the 

absence of industry-wide standards for smart-textile interfaces 

complicates interoperability across manufacturers [1]. Finally, 

cost and manufacturing scalability limit affordability, and the 

evidence base for clinical efficacy — particularly large-scale, 

prospective validation — remains comparatively thin relative to 

the pace of device innovation [2]. 

 

IX. FUTURE DIRECTIONS 

Several converging trends are likely to shape the next gener-

ation of smart clothing. In materials, self-healing conductive 

pathways, biodegradable and bio-based sensor components, and 

multi-modal energy harvesting (piezoelectric, thermoelectric, 

and photovoltaic) are expected to improve durability and sus-

tainability while reducing dependence on disposable batteries 

[1]. In AI, on-device and federated learning approaches can 

support real-time inference while keeping raw physiological 

data local to the garment or a paired device, mitigating some 

of the privacy concerns discussed above [1]. This direction is 

reinforced by a 2026 perspective arguing that next-generation 

wearables must move beyond passive, cloud-dependent sens-

ing toward open, modular hardware architectures paired with 

ultra-low-latency edge intelligence, enabling millisecond-scale, 

closed-loop responses rather than delayed, retrospective feed-

back [15]. Clinically, closer integration between wearable 

data streams and electronic health records, together with AI-

driven fusion of imaging and wearable-sensor data, could en-

able more precisely timed interventions across the prevention-

to-rehabilitation continuum illustrated by the stroke case study 

earlier in this paper [2]. Realizing these directions will require 

large, prospective clinical trials; standardized evaluation proto-

cols for sensor accuracy and wearability; and continued interdis-

ciplinary collaboration among textile scientists, electrical engi-

neers, data scientists, and clinicians [1, 2]. 

X. CONCLUSION 

Smart clothing, enabled by conductive textiles, embedded elec-

trochemical and biophysical sensors, and AI-driven analytics, is 

maturing from a novelty into a credible tool for continuous, non-

invasive health monitoring. Its value is strongest where contin-

uous, longitudinal data collection is needed — chronic-disease 

management, athletic performance, and the prevention and re-

habilitation phases of conditions such as stroke — rather than 

as a replacement for time-critical diagnostic modalities like CT 

and MRI in acute care. Realizing the full clinical potential of 

smart clothing will depend on resolving persistent challenges in 

sensor durability, power supply, data privacy, and standardiza-

tion, and on generating the large-scale clinical evidence needed 

to move these garments from promising prototypes to validated 

components of routine care. 

REFERENCES 

[1] A. Yadav and K. Yadav, “Transforming healthcare and fit-

ness with AI powered next-generation smart clothing,” Dis-

cover Electrochemistry, vol. 2, no. 2, Art. no. 2, 2025, doi: 

10.1007/s44373-025-00015-z. 

[2] D. Sipos, K. Vészi, B. Bogár, D. Peto˝, G. Füredi, J. Betle-

hem, and A. A. Pandur, “Smart clothing and medical imag-

ing innovations for real-time monitoring and early detection 

of stroke: Bridging technology and patient care,” Diagnos-

tics, vol. 15, no. 15, Art. no. 1970, 2025, doi: 10.3390/di-

agnostics15151970. 

[3] M. Stoppa and A. Chiolerio, “Wearable electronics and 

smart textiles: A critical review,” Sensors, vol. 14, no. 7, 

pp. 11957–11992, 2014. 

[4] A. Y. Hannun, P. Rajpurkar, M. Haghpanahi, G. H. Tison, 

C. Bourn, M. P. Turakhia, and A. Y. Ng, “Cardiologist-

level arrhythmia detection and classification in ambulatory 

electrocardiograms using a deep neural network,” Nature 

Medicine, vol. 25, no. 1, pp. 65–69, 2019. 

[5] J. Kim, A. S. Campbell, B. E.-F. de Ávila, and J. Wang, 

“Wearable biosensors for healthcare monitoring,” Nature 

Biotechnology, vol. 37, no. 4, pp. 389–406, 2019. 

[6] J. Kubicek, K. Fiedorova, D. Vilimek, M. Cerny, M. Pen-

haker, M. Janura, and J. Rosicky, “Recent trends, construc-

tion, and applications of smart textiles and clothing for 

monitoring of health activity: A comprehensive multidisci-

plinary review,” IEEE Reviews in Biomedical Engineering, 

vol. 15, pp. 36–60, 2022. 

[7] J. Montes, J. C. Young, R. Tandy, and J. W. Navalta, 

“Reliability and validation of the Hexoskin wearable bio-

collection device during walking conditions,” International 

Journal of Exercise Science, vol. 11, no. 3, pp. 806–816, 

2018. 

[8] J. Yeung, D. Catolico, N. Fullmer, R. Daniel, R. Lovell, R. 

Tang, E. M. Pearson, and S. S. Rosenberg, “Evaluating the 

https://ijsrem.com/


          
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                 Volume: 10 Issue: 09 | Sep - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM67309                                                  |        Page 6 
 

Sensoria smart socks gait monitoring system for rehabilita-

tion outcomes,” PM&R, vol. 11, no. 5, pp. 512–521, 2019. 

[9] M. Chung, G. Fortunato, and N. Radacsi, “Wearable flex-

ible sweat sensors for healthcare monitoring: A review,” 

Journal of the Royal Society Interface, vol. 16, no. 159, Art. 

no. 20190217, 2019. 

[10]  M. Amjadi, K. U. Kyung, I. Park, and M. Sitti, “Stretch-

able, skin-mountable, and wearable strain sensors and their 

potential applications: A review,” Advanced Functional 

Materials, vol. 26, no. 11, pp. 1678–1698, 2016. 

[11]  Grand View Research, Smart Clothing Market Size, Share 

& Trends Analysis Report, Grand View Research, Inc., San 

Francisco, CA, USA, 2024. 

[12] A. Dra˘gulinescu, A.-M. Dra˘gulinescu, G. Zinca˘, D. Bucur, 

V. Feies, and D.-M. Neagu, “Smart socks and in-shoe sys-

tems: State-of-the-art for two popular technologies for foot 

motion analysis, sports, and medical applications,” Sensors, 

vol. 20, no. 15, Art. no. 4316, 2020. 

[13]  W. Rokaya and S. B. Hassan, “Textile-integrated soft 

sensors for smart apparel in physiological monitoring: 

Wearability challenges—A review,” Engineering Research 

Express, vol. 8, no. 14, Art. no. 142302, 2026, doi: 

10.1088/2631-8695/ae8806. 

[14]  Y. Wan, “AI-driven wearable smart textiles: A review of 

research trends and frontiers,” Fashion and Textiles, vol. 13, 

Art. no. 19, 2026, doi: 10.1186/s40691-026-00470-1. 

[15]  C. Li, J. Zhang, G. Tian, G. Yang, and X. He, “The critical 

paradigm shifts for next-generation AI-empowered smart 

wearable devices,” Smart Materials and Devices, vol. 2, 

Art. no. 202602, 2026, doi: 10.70401/smd.2026.0027. 

https://ijsrem.com/

