
ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

ISO 3297:2007 CertifiedImpact Factor 7.918Vol. 12, Issue 2, February 2023 

DOI:  10.17148/IJARCCE.2023.12227 

© IJARCCE              This work is licensed under a Creative Commons Attribution 4.0 International License                 125 

SLEEP SMART: SMART MATTRESS 

INTEGRATED WITH E-TEXTILES  

USING IOT 
 

Shazia M (1EW19CS142)1, Shivani Thakur(1EW19CS143)2, Srabani Dixit (1EW19CS151)3,  

Suhani Jha(1EW19CS153)4, Prof. Dhanraj S5 

UG Student, Dept. of C.S.E, EWIT, Visvesvaraya Technological University, Bangalore1-4 

Assistant Professor, Dept. of C.S.E., EWIT, Visvesvaraya Technological University, Bangalore5 

 

Abstract: Obstructive sleep apnea (OSA) is one of the most significant nap disarray. Person suffering against OSA can 

not be conscious of  such that it’s air duct is gum up together with it had difficulty in breathing. Due to this , actual-time 

nap monitoring  is important in everyday existence. In the course of this need, I would like to introduce an unobtrusive 

wireless sleep monitoring system called Sleep Smart.  

 

Sleep Smart is a smart mattress pad equipped with textile pressure sensors that allow people to monitor their sleep custom 

with breathing tariff in actual time in its bed along with IoT capabilities. The all-inclusive analysis comprise of three 

climax: (1) conspiring the mattress pad, (2) carryout gesture survey on the stress data to fish out the live rate, and (3) 

building an IoT architecture to supply helping hand. The present study shows the favourable current investigation 

outcome and the goal for time ahead climax. 
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I. INTRODUCTION 

 

Humans who've nap layoff enjoy facile live either smooth end exhaling at some stage in their sleep. Whilst OSA occurs, 

the further-up passageway is dam up throughout nap along with human beings won't be conscious that they have got 

trouble to breathe. Monitoring of inhaling, nap along with cardiac framework are worn to diagnose OSA on this task, a 

research to expand an unobtrusive sleep tracking device. Sleep Smart this is made from clever fabric strain sensors related 

to a wireless embedded device in the company of iot operation, is followed. The intention of Sleep Smart is to expand a 

cloth bed topper, that's embedded with fabric strain sensors, that can track drowsing habits and breathing fee to reveal 

the possibility of OSA. Sleep Smart pad comprise of material electric detector, controller system along with root device 

in the company of iot and wi-fi abilities. Root data design prospective evolved to find the event of nap layoff throughout 

nap as well as reveal the nap exceptional.  

 

Iot framework could be hooked up to offer person-targeted visualization of the sleep pleasant and OSA information on a 

pill app generation which facilitates textiles ability to sense its surrounding nature or the outer catalyst and facilitates the 

fabric reply to the prevalence by using adapting to the character of the situations along side keeping their cloth properties. 

These manner calls for smart fabric to carry out such mechanism. The use of the technique of soft computing and 

transportable devices, those fabrics has received high-quality needs within the current times. Textiles are the brand new 

incorporated circuits for the clever wearable. Although those wearable aren't any replacement of traditional clothing and 

has its personal marketplace and presently does no longer sets any standardization of marketplace methodology.  

 

E-textile or the smart wearable has been embedded with feel contact, pressure, strain, temperature and humidity allowance 

that's been made possible with the sensors of ability, resistance and optics, which are in particular linked with the manage 

device which passes alerts and those are passed on as statistics. Progressively the new development is happening 

continuously with new dyes, new strategies and electronics, compatibility with new fibers maintaining the standards 

same. 
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Fig.: System architecture 

 

 

II. LITERATURE REVIEW 
 

Literature survey1: Designing fabric stress electric detector inserted within bed pad: A 4x3 fabric stress sensor grid 

(same to twelve sensors) turned into blue print to carryout earliest trial. Fabric force electric detector were map out 

accompanied by super conducting stuff attentive to over nice force adjustments inclusive of breathing cycle or 

adjustments in dozing position. To display the stress exchange, the electric detector changed into linked to embedded 

computing unit, MSP432 (TI). Even as every electric detector file was attached to virtual badge  to energy rise electric 

detector; every electric detector pillar came to be linked to correlate badge to gather correlate strain facts. The inserted 

computing code changed into written with Energia IDE to force electric detector along with acquire force facts. In those 

days electric detector turned into elevated having being constructed above pillow wrapping. Stress electric detector 

related into every additional accompanied by escort band. An accessory plot become handed-down and put together links 

in the middle of electric detector line up and virtual badge. The length about each stress sensor changed into 1 sq. height. 

Just as the subsequent pace, contributory band came and swap accompanied by contributory drift along with topper pad 

become located for a long time peaks of pillow surf, make overed accompanied by couch sheet  to simulate the mattress. 

 

Literature survey2: Observing force exchange along with electric detector place 

Observing force exchanges, facts nearing coming out of electric detector was kept within .csv box as well as it was    

devised from the old .csv box on Matlab. Force that was put in utilizing naked hand valve on that electric detector. The 

below figure shows the exchange in force when the hand was valved.  

 

  
Figure 1: Observing force exchange 
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This structure was further map out in the company of purifying IDE to manifest the electric detector place continuously 

on GUI. As per the force exchange nearing from MSP432, the GUI appear at the place of electric detector together with 

exchanging the color from white to black. The below figure display the outcome. 

 

 
 

Figure 2: Observing electric detector together with force exchange 

 

Literature survey3: Bluetooth Interaction 

The information gathered from sensors was passed on to a tablet for screening and litigating through a Bluetooth. Electric 

detector is to be embedded to Ardrino Nano 33BLE sense boards and primary BLE interaction protocol to be employeed. 

Information and data forth coming from sensors are made visible by Light Blue application in a Android Tablet. 

 

III. PROPOSED ALGORITHM 
 

The analysis of the % records obtained through the clever-bed includes 3 most important publish rectifying pace: 
 

1) evaluating the % alerts along with removing of corporal (heart fee along with respiration fee) along with occupation 

(motion along with sleeping position) records; 

2) mechanized categorization of the difficulty’s observable situations primarily build on corporal along ith hobby facts 

takeout together with the noise facts taken out from the EDC as narrated in segment II D; 

3)exploitationofthe categorised behavioural conditions to estimate preferred sleep rating framework, that might be at 

that time succinct right within a world wide doze exceptional sign (square). 
 

The entire data along with study be finished in Matlab (R2018b, Natick, Massachusetts: The MathWorks Inc.) 
 

1)Cerebral with movement statistics: 
 

To roughly calculate the respiration charge, we hired a prevalence range-primarily build conversation. Before anything 

else, we obtain the sign averaged above the recognizable regions of the force origin (under the mendacity challenge). At 

that point, we assess the standard sign scale to stumble on the most spire point of the range in the prevalence span zero.1 

Hz to 0.35 Hz. According to our theory, the most top is probably to keep in touch to breathing venture. 
 

We predicted the heart rate from the squared coefficient of the magnificient common uncooked sign of 3 free-fall sensors. 

To do away with feasible additives due to respiration pastime or actions, the magnificient mean sign become belt-

exceeded in interior of the prevalence span of 0.three–20 Hz. 
 

To evaluate the interest statistics consisting within the function along with movement of the issue on the bed, we lessen 

discern vicinity solidity ranging from 15x13 to 3x3 by geology calibrating. the posture function aim acquired (9 factors) 

is allocate via a synthetic aural community (ANN) in keeping with 6 supposed training: 

 

 i) at the moment not on berth, ii) prone function, iii) mendacious at the port facet, iv) mendacity at the exact aspect, v) 

inclined role along with vi) motion. We worn a -coating ANN, the length of concealed coating turned into adjust to ten. 

As long as the instruction manner, we put a reverse tansmission set of rules in the company of ascend adjoin slope 

technique. 
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Every single anticipated facts order (coronary heart rate, respiratory charge, poster along with moves) is in short-term 

splitted into 30- 2nd era in respect with the detached widespread in polysomnographic assessment. For every 30-2nd era, 

the intend worth along with difference of coronary heart rate (HRe, HRv), respiratory price (BRe, BRv), movements 

(MVe, MVv), and position (P Se, P Sv) were calculated. 

 

2) Deportment context sorting: 
 

We sorted the subjects’ deportment context in 30- second epochs the use of the enter parameters defined in phase II-E1 

and II-D: HRe, HRv, BRe, BRv, MVe, MVv, P Se, P Sv, SIe and SIv. We skilled a choice data along with reboot cluster 

to allot to all 30-second era solitary of the public lessons: no berth tenancy, alertness, non-REM sleep and REM sleep. 

We co-noted the clever-mattress alerts along with fashionable polysomnography with a clinical polysomnographic gadget 

as a way to calculate actual observable state along with doze mount supporting the medical point of reference. The 

subsequent alerts have been accrued the usage of the same old polysomnographic recordings: electroencephalography, 

electrocardiography, respiratory airflow, loud night breathing, single-fiber(emg), along with oxygen congestion. 

primarily found on polysomnographic facts, every nap set-down is directed in 30- 2nd era as stated to traditional 

impersonal standards  , at that time the nap directed is pre-owned as a potential to instruct the algorithm.    

 

3) World-wide doze  calibre sign: 

The very last step of the sleep best set of rules changed totally based on the doze big-form approximated formerly. First 

off, doze big-shape turned into pre-owned to infer primary doze hour-area limit associated with every night hours doze, 

including: doze performance, nap discontinuation, REM discontinuation, entire nap hour, along with stir following nap 

onset (also termed WASO).  

 

IV. SIMULATION RESULTS 

 

 
 

Fig.1.  tress maps measured in four ordinary 

Snoozing postures: left facet, supine, proper                      Fig.2. Analysis of respiratory signals related to a subject in a 

supine position:                                                                   time course of breathing rate (Hz) obtained with Smart-Bed                                                                                                              

and                                                                                       with an estimation of the air-flow in the nasal cannula. 
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Fig. 3. Analysis related to three different subjects:heart rate time  Fig.4.Confusion matrix related to the performance       

of the position andCourse detected by BCG with the Smart-Bed       motion classification regarding the ANN-training 

and simultaneous  Heart rate signals collected by ECG system         group with 6 classes: Not on bed, supine, lying on 

                                                                                                     left side, lying on the right side, prone and movement 

                                                                

 
Fig.5.Confusion matrix related to the performance            Fig.6. Physiological signals and behavioural condition 

Of the decision tree algorithm.                                            Estimated from the data collected by Smart-Bed for con- 

                                                                                             Training group during nap. 

 

V. ANALYSIS AND FUTURE WORK 
 

 Favourable outcomes can be obtained from inceptive tests for fabricating the bed along with fabric force electric detector. 

Nevertheless, there are still stumbling block that need to be taken care of. The interrelation between fabric electric 

detector and the electronics is still facing problems. As well , replicability and linearity of electric detector are a perplexity 

that needs to be taken care of. To overcome such kind of hindrance we have to build embedded fabric with force electric 

detector, which will also be embedded with force electric detector and fabric electric detector and non-insulated thread 

with a silver plated embedded jersey so that they can be effortlessly sewed into cushion fabric or different kind of fabric.  

 

To attain the research objective to design a effective PCB that has every single electronics and making use of it’s principal 

chips. Therefore this structure can be handled in distinction to a tiny knitted structure along with joins to the surrounding 

with tri-band connection for screening.   

 

Plus a embedded algorithm has to be designed for hence forth signal processing. To attained wireless interaction and 

actual time watch(testing objective 3) , a practice clone application has to be bought up to display the UI, gather the 

information to put it in .csv box. To display the information fact MQTT transmission agreement has to be bought into 

picture. A practice design python screenplay has to be coded and jog to gather information from the trigger to display 

information in user system. Hence we can monitor pressure variations in real time. 

 

https://ijarcce.com/


ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

ISO 3297:2007 CertifiedImpact Factor 7.918Vol. 12, Issue 2, February 2023 

DOI:  10.17148/IJARCCE.2023.12227 

© IJARCCE              This work is licensed under a Creative Commons Attribution 4.0 International License                 130 

 

VI.  CONCLUSION 
 

The benefit of this multiple monitoring system using IOT helps patient data to kept on track and It also provides us the 

security. By using this we can keep a track on vital physiological parameters from the time of sleep and awake of patients. 

This data can be used to make detailed case study of the patients health and all the data combined would be used for 

research. By storing all the data of the patient in the cloud we can create a secured environment for the patient. 
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