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Abstract. Sufficient sleep and quality sleep considered as one of the most important human
needs. Less sleep may make human nerves, anxiety and less concentrate. Therefor, this paper
focuses on the sleep types, and a kind of sleep bed, in order to find out how such a bed improve
quality of sleep, and how a specific game helps to make a child improve their quality sleep? Also,
this paper focuses on some environment factors may have effect on the sleep quality such as
temperature, mattress softness, luminosity, air pressure and humidity. For this purpose, this
research relays on the two experiments, the first one would be preparing the room with such a
bed and supplies the room with measurement tools such as pressure sensors, body thermometers
in order to measure sleep quality and it takes 28 days. Also, conducting a Questionnaire. The
second experiment would be comparing quality sleep between standard bed and Smart bed.
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1. Introduction

Sleeping considered as the most important physiological needs. It has significant impact
on human health and life. Therefore, Lack of on time sleep, causes tiredness and loss of focus
throughout all the day. Hence, quality and type of sleep is one of the most important things to
remain positive healthy life (Hao, Xing, & Zhou, 2013). Based on the researches sleep and
sleeping types has linked with some important factors such as, having well sleeping schedule
(Hao, Xing, & Zhou,2013; Veldi, Aluoja & Vasar,2005 et al.,2014), changing the bed and
sleeping place (Jacobson, Boolani & Smith,2009; Chen et al.,2014; Kortelainen, Mendez,
Bianchi, Matteucci & Cerutti,2010) also, warm environment (Okamoto-Mizuno & Mizuno,
2012). Another factor is that the types of movements (Hoque, Dickerson & Stankovic,2010;
Verhaert et al.,2011) and some games for instance, Trampoline.

Dreaming on a cloud. The idea is a metaphor which can become real, because the
manufacturing of some functions (levitation, sleep quality improvement) can already be done;
whereas the others are not quite impossible (trampoline). It is a levitating cloud which would
be a mix of features: a mix of a bed and a trampoline (Beltran-Carbajal, VValderrabano-Gonzalez,
Rosas-Caro & Favela-Contreras, 2015; Elliott, Shea, Dijk, Wyatt, Riel, Neri & Prisk, 2001;
McCloughan, Aspinall & Webb, 1999). This object would have several roles:

e To offer a new way to sleep, and improve it

e Being funny

eBeing a beautiful piece of furniture.
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Trampoline is a game that pushes children to do excercises physically, makes it an
interesting game, because nowadays children are quite adhered to video games and they neglect
nearly all other kinds of sportive movements. This game improves heart and lung health, it helps
to improve lung capacity and respiration Like walking, jogging and cycling, it is aerobic game
in nature and works with your cardiovascular system. Also it has significant beneficial in
restlessness conditions and alleviates the stress, fatigue or inabilities that could be caused by
stress can be reduced by trampoling According to some studies about this game and its impact
on human physical and psychological health, and also its relationship to sleep and sleep quality
(Purcell et al., 2007; Kutty, Jabbar & Ving, 2017; Adams & Adamson, 1973; Giagazoglou et
al., 2015; Oakley, 2019; Nunez, 2020; Bulotaité¢ & Visagurskiené, 2017; Meyerber, Fraisse,
Dhalluin, Ryckewaert & Violas, 2019).

Some studies on the quality of sleep have found improvements on it in the absence of
gravity, observed more specifically by a reduction in respiratory disorders during sleep (Elliot
et al., 2001). Therefore, an object that levitates. This function is already achievable, by an
electromagnetic levitation system (Beltran-Carbajal, Valderrabano-Gonzalez, Rosas-Caro &
Favela-Contreras, 2015). This technology is already in the world of interior design with the
floating lamp by designer Angela Jensen. As for the trampoline, this is one of the challenges
that we must take up because researchers have to design a light material, similar to the cloud,
but which would allow us to make good ones, thus fulfilling the function of a trampoline. The
artificial cloud is already a reality, it is the C.A.R.E (Charged Aerosol Release Experiment)
project of NASA. Nevertheless, it remains to find the artificial cloud whose material will make
it possible to make bounces.

Some studies, concerning to the topic have conducted such as (Kortelainen, Mendez,
Bianchi, Matteucci & Cerutti, 2010; Verhaert, Haex, De Wilde, Berckmans, VVandekerckhove,
Verbraecken & Vander Sloten,2011) to illustrate the relationship of sleep and quality of sleep
with the type of human movements and the type of bed or sleeping place, and for that purpose,
they have achieved interesting results. (Kortelainen et al.,2010) in their study showed the
sensibility of sleeping bed and the sleeping quality, with the application of the bed surface
composition and the heart beat intervals through a signal processing procedure. It also
discovered that researching about the sleep disorders would not be exercised only in specialised
sleep centers, but it could be possible through different sort of methods, meanwhile the
importance of researching on the sort of sleep is due to a number of activities related to the
sleep quality is in developing. (Verhaert et al.,2011) in their study demonstrated the importance
and effects of motor pattern related to sleep and it’s quality during postural changements and
movements, an algorithm has been developed to determine the mobility based on the consumed
time related to the mattress indentations. It also helps the populations which kind of mattress
can they choose. The results determine a high sensitivity in detecting movements and postural
recognition, Hence the irregularities (indentations) could be a factor to indicate an accurate
measurements and evaluation of motor patterns during sleeping.

The improvement of sleep quality if main function of this object and will be the core of
our experimentation. Indeed, sleeping is one of the physiological necessities and every single
person needs nearly 8 hours of sleep per night. The results of all researches that deals with the
impacts of the sleeping bed on sleep quality show that the indentation and irregularities of sleep
place affects sleep and causes sleep disorders and vice versa (Amrit,2007; Chen, Li,
Liu,Gao,Chen,Hu & Guo,2014; Hao, Xing, & Zhou,2013; Hoque, Dickerson &
Stankovic,2010; Kortelainen, Mendez, Bianchi, Matteucci, & Cerutti, 2010).
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It is also known that the mode of programming our bed time i.e. our sleeping schedule
and its daily regulation makes a big difference in the quality of our sleep, the correct way to
optimize our sleep in a reproducible way is to take care about several important points
repetitively every day; what is really important to remember is that a good, deep and healthy
sleep has to be discovered experimentally, because it is quite person dependant and might not
to be working obligatorily similar for every single individual. There are several critical points
to remember in order to have a good quality of sleep; going to bed respectively in general, trying
to regulate the duration of sleep over night constantly, attempts to have a dark environment as
a bed place to permit the secretion of hormones which affect the quality of sleep according to
their quantity of secretion. Over all, these factors are part of those which have interference in
the sleep quality (Smith, Robinson & Segal, 2021; Hsu & Lo, 2013; Veldi, Aluoja, Vasar, 2005;
Amrit, 2007; Bergholdt, Fabricius & Bendix, 2008).

For this reason, this main function will be the subject of the study, as part of the design
of our "trampoline cloud bed" technology. The problem has been approached from several
angles in the literature, such as the thermal environment (Okamoto & Mizuno, 2012), the
pressures exerted on the body during sleep (Hoque, Dickenson & stankovic, 2010; Hsiu-Chen
Hsu, 2013 ; Chen & al, 2014), the collection of nocturnal activity by the partterns of movements
(Verheart, Haex, De Wilde, Berckmans, Vandekerckhove, Verbraecken, Vander Sloten, 2011,
Veldi, Aluoja, Vasar, 2005), the collection physiological data (Kortelainen, Mendez, Bianchi,
Matteucci & Cerultti, 2010). The results of the study will allow us to clarify the impact of factors
involved in the quality of sleep, and which will participate in the design of the technology that
propose, concerning the function of improving sleep.

2. Research contents. Methods

The core of the research will consists in findings in what proportion each parameter
(temperature, mattress softness, luminosity, air pressure and humidity) actually affects the sleep
quality (Ajwad, Yaghouby, Huffman, O’Hara & Sunderam, 2016; Hauck, Herman, Donovan,
lyasu, Moore, Donoghue & Willinger,2003; Tamanna, Parker,Lyons & Ullah, 2014; Okamoto-
Mizuno & Mizuno,2012) . To achieve that, several experiments will be needed, conducted on
a large panel of subjects.

Secondly, after determined what parameters would be controlled to get a significant
enhancement of sleep quality, we will work on the development of the bed itself. Meanwhile, a
smartphone application will be developed (Verhaert, Haex, De Wilde, Berckmans,
Vandekerckhove, Verbraecken & Vander Sloten, 2011; Hao, Xing & Zhou, 2013). The goal of
this application will be:

e To collect and process the statistical data retrieved by a bench of sensors. The sensors
used will be chosen depending on the outcome of the previous experiment (thermometer), but
will at least have an accelerometer and a set of pressure sensor in order to measure the
movement of the user. It will also use the built-in microphone oh the smartphone (Hao, Xing &
Zhou, 2013), as it involves no additional cost.

eTo control, thanks to a user-friendly interface, all the parameters previously found
(Room temperature and mattress softness for instance).

After that and during the development itself, another series of experiment would be
conducted to test the bed. The two series of experiment will need to be conducted in a similar
fashion - as far as possible - in order to measure significantly the improvement brought by our
bed. To achieve that the research needs:
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e A dark, acoustically isolated room to conduct our experiments.
eSonometers, light meters, pressure sensors, thermometers and barometers to assure
ourselves that the conditions will be similar to a benchmark experiment.

3- Experiment

3.1-First experiment:

Similar to (Jacobson, Boolani & Smith, 2009) previous work and others (Jacobson,
Gemmel &Hayes, 2002; Monsein et al, 2000) using the same kind of methodology, the pretest
period of our first study would be 28 days. During this period, all subjects have to sleep in a
standardized bed (medium-firm bed) into rooms used for the experiment. During nights, a
battery of measure tools would be used to assess physiological data's (such as pressure sensors,
body thermometers) during the ongoing sleep of the subjects. These data's are helpful to analyse
such physiological parameters that are known to play a role in perceived sleep quality, and to
draw a baseline of the sleep quality of subjects in a standard bed.

3.2-Questionnaire:

At the start of this experiment, all subjects would be asked to complete questionnaires
concerning sleep habits, and day activities (like jobs or whatever) during the experimental
period. Subjects with extreme sleep habits, or intense day activities would be excluded. Every
morning, each subject would have to complete a sleep quality questionnaire to assess his
perceived sleep quality. At the final stage of this experiment, all subjects would complete a
stress questionnaire containing items related to behaviors manifested by anxiety and stress to
assess these indirect effects of quality of sleep.

3.3-Second experiment:

This second experiment would be done after a first prototype of the bed we want to
build up, to test its own effect on subjects sleep quality related measures. In order to compare
results between standard bed and the first prototype, this second experiment design would be
exactly identical to the first one.

4. Conclusion

This research is, as we are aware of it, quite ambitious. But the state of the research in
this domain (see references) helps us being confident on the outcomes. It needs a considerable
sum of money, and we hope that our funders will follow us. Sleep quality is a serious health
issue, especially for elderly people, and our work is only done to contribute to the improvement
of global public health.

References

[1] Adams, R., & Adamson, E. (1973). Trampoline Tumbling for Children with Chronic
Lung Disease. Journal of Health, Physical Education, Recreation, 44(4), 86-87.

[2] Ajwad, A., Yaghouby, F., Huffman, D., O'Hara, B., & Sunderam, S. (2016, August).
Effect of temperature on sleep regulation in an animal epilepsy model. In 2016 38th
Annual International Conference of the IEEE Engineering in Medicine and Biology
Society (EMBC) (pp. 1644-1647). IEEE.

[3] Amrit, U. R. (2007). Bedding textiles and their influence on thermal comfort and sleep.
AUTEX Research Journal, 8(4), 252-254.

[4] Beltran-Carbajal, F., Valderrabano-Gonzalez, A., Rosas-Caro, J. C., & Favela-
Contreras, A. (2015). Output feedback control of a mechanical system using magnetic
levitation. ISA transactions, 57, 352-359.

514


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

= \ Technium Social Sciences Journal
Vol. 27, 511-516, January, 2022

3 |SSN: 2668-7798
.~ SOCIAL SCIENCES JOURNAL WWW.techni umsci ence.com

[5] Bergholdt, K., Fabricius, R. N., & Bendix, T. (2008). Better backs by better
beds?. Spine, 33(7), 703-708.

[6] Bulotaité, R., & Visagurskieng, K. (2017). TRAMPOLINE EXERCISES FOR OLDER
PERSONS TO IMPROVE HEALTH AND FITNESS. CLIMBING THE LADDER OF
LIFE, ACTIVE AND FIT, 40.

[7] Chen, Z., Li, Y., Liu,R., Gao, D., Chen, Q., Hu, Z., & Guo, J. (2014). Effects of interface
pressure distribution on human sleep quality. PloS one, 9(6), €99969.

[8] Elliott, A. R., Shea, S. A, Dijk, D. J., Wyatt, J. K., Riel, E., Neri, D. F., ... & Prisk, G.
K. (2001). Microgravity reduces sleep-disordered breathing in humans. American
journal of respiratory and critical care medicine, 164(3), 478-485.

[9] Giagazoglou, P., Sidiropoulou, M., Mitsiou, M., Arabatzi, F., & Kellis, E. (2015). Can
balance trampoline training promote motor coordination and balance performance in
children with developmental coordination disorder?. Research in developmental
disabilities, 36, 13-19.

[10] Hauck, F. R., Herman, S. M., Donovan, M., lyasu, S., Moore, C. M., Donoghue, E., ...
& Willinger, M. (2003). Sleep environment and the risk of sudden infant death
syndrome in an urban population: the Chicago Infant Mortality Study. Pediatrics,
111(Supplement 1), 1207-1214.

[11] Hao, T., Xing, G., & Zhou, G. (2013, November). isleep: Unobtrusive sleep quality
monitoring using smartphones. In Proceedings of the 11th ACM Conference on
Embedded Networked Sensor Systems (pp. 1-14).

[12] Hoque, E., Dickerson, R. F., & Stankovic, J. A. (2010). Monitoring body positions and
movements during sleep using wisps. In Wireless Health 2010 (pp. 44-53).

[13] Hsu,H.C., & Lo, R. C. (2013). A new mattress development based on pressure sensors
for body-contouring uniform support. arXiv preprint arXiv:1308.2196.

[14] Jacobson, B. H., Gemmell, H. A., Hayes, B. M., & Altena, T. S. (2002). Effectiveness
of a selected bedding system on quality of sleep, low back pain, shoulder pain, and spine
stiffness. Journal of manipulative and physiological therapeutics, 25(2), 88-92.

[15] Jacobson, B. H., Boolani, A., & Smith, D. B. (2009). Changes in back pain, sleep
quality, and perceived stress after introduction of new bedding systems. Journal of
Chiropractic Medicine, 8(1), 1-8.

[16] Kortelainen, J. M., Mendez, M. O., Bianchi, A. M., Matteucci, M., & Cerutti, S.
(2010). Sleep staging based on signals acquired through bed sensor. IEEE Transactions
on Information Technology in Biomedicine, 14(3), 776-785.

[17] Kutty, N. A. M., Jabbar, M. A. R., & Ving, Y. S. (2017). Effects of Trampoline
Exercise on Attentional Control and Daytime Sleepiness among Young Adults with
Anxiety Disorders in Malaysia. Disability, CBR & Inclusive Development, 28(4), 96-
100.

[18] McCloughan, C. L. B., Aspinall, P. A., & Webb, R. S. (1999). The impact of lighting
on mood. International Journal of Lighting Research and Technology, 31(3), 81-88.
[19] Meyerber, M., Fraisse, B., Dhalluin, T., Ryckewaert, A., & Violas, P. (2019).
Trampoline injuries compared with other child activities. Archives de Pédiatrie, 26(5),

282-284.

[20] Monsein, M., Corbin, T. P., Culliton, P. D., Merz, D., & Schuck, E. A. (2000). Short-
term outcomes of chronic back pain patients on an airbed vs innerspring
mattresses. MedGenMed: Medscape general medicine, 2(3), E36-E36.

515


https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

— \ Technium Social Sciences Journal
Vol. 27, 511-516, January, 2022

ISSN: 2668-7798

. - SOCIAL SCIENCES JOURNAL www.techniumscience.com

[21] Nunez, K,.(2020).Trampoline Safety: 22 Tips and Cautions. Retrieved, August
20,2021, from health line: https://www.healthline.com/health/childrens-
health/trampoline-safety-22-tips-and-cautions

[22] Oakley, H. N. (2019). Differences in Sleep Quality in Competitive Youth Atheletes
During and After the Competitive Season (Doctoral dissertation, Appalachian State
University).

[23] Okamoto-Mizuno, K., & Mizuno, K. (2012). Effects of thermal environment on sleep
and circadian rhythm. Journal of physiological anthropology, 31(1), 1-9.

[24] Purcell, N., Philpott, J., Canadian Paediatric Society, Healthy Active Living and Sports
Medicine Committee, & Injury Prevention Committee. (2007). Trampoline use in
homes and playgrounds. Paediatrics & Child Health, 12(6), 501-505.

[25] Smith, M,Robinson,L & Segal,R,.(2021).How to Sleep Better, Retrieved ,August
17,2021, from Help Guide:https://www.helpguide.org/articles/sleep/getting-better-
sleep.htm?pdf=13836

[26] Tamanna, S., Parker, J. D., Lyons, J., & Ullah, M. I. (2014). The effect of continuous
positive air pressure (CPAP) on nightmares in patients with posttraumatic stress disorder
(PTSD) and obstructive sleep apnea (OSA). Journal of Clinical Sleep Medicine, 10(6),
631-636.

[27] Verhaert, V., Haex, B., De Wilde, T., Berckmans, D., Vandekerckhove, M.,
Verbraecken, J., & Vander Sloten, J. (2011). Unobtrusive assessment of motor patterns
during sleep based on mattress indentation measurements. IEEE Transactions on
Information Technology in Biomedicine, 15(5), 787-794.

[28] Veldi, M., Aluoja, A., & Vasar, V. (2005). Sleep quality and more common sleep-
related problems in medical students. Sleep medicine, 6(3), 269-275.

516


https://www.healthline.com/health/childrens-health/trampoline-safety-22-tips-and-cautions
https://www.healthline.com/health/childrens-health/trampoline-safety-22-tips-and-cautions
https://www.helpguide.org/articles/sleep/getting-better-sleep.htm?pdf=13836
https://www.helpguide.org/articles/sleep/getting-better-sleep.htm?pdf=13836
https://techniumscience.com/index.php/socialsciences/index
https://techniumscience.com/index.php/socialsciences/index

	Page 1

