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Implementation of Smart Healthcare Device for

Maximizing an Medical Impediment Care Effectiveness in

Evacuation and Urination
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Abstract

In this paper, we have developed the intellectual kegel trainer with the bio-feedback. The one is smart health
care system that can treat an evacuation impediment and urination polyuria with the low frequency stimulation
module. Then this detects the shrinkage power of the pelvis muscles and correlates an smart phone
entertainment application program for the users. In order to recover the function of pelvic muscles, we use the
intellectual smart health care trainer with several biofeedback function. Such a trainer makes to strength the
weakness pelvic muscles by biofeedback training and get exercise the pelvic muscles in physical suppress. The
biofeedback training against the physical suppress can have strengthen the pelvic muscles and can display the
operation graph of strengthen movement in monitor. Finally, It can be ensured the safety through EMI and
performance test.
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Fig. 3. Strengthen power detection in the pelvic muscles.
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Table 1. Comparison of FFT and QFT
E 1. Adole FFT2F QFTS| vl

Size Real data FFT Real data QFT
N Multiplier | Adder | Multiplier | Adder
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64 162 710 105 482
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Fig. 7. 3D design diagram
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Table 2. Maximum output voltage and current.
72 &y Mot M&F

mode
stage 1 2 3 4 5

1 12 V / 4 mA under
20 20 V. /7 mA under
40 26 V./'9 mA under
60 32 V /11 mA under
80 38 V / 13 mA under
100 43 V / 15 mA under
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¥ 32 AFEANA Bt s F 4 dE 9F
FAaAFe FAFAEAAF VA SAAE Y
Efdth, TR AES AAg Ay 7]EA] o
32 Yelyktl. o7l A S.P(standard permission)
= ¥+ 3]83x, M.V(measurement value)= =4
A e
Table 3. Comparison of leakage current.
E 3 5FA MF AY J[EXF FHA| W
Steady state Single
Terms (mA) disorder(mA)
S.P M.V S.P M.V
Ext. leakage 0.1 |0001| 05 -
current
Pat. dc 0.01 0.001 0.05 -
leakage 1 "\ o1 | 0.001 | 05 -
current
E 4% §8ea £30 % WY At E¥F9)
s2 mEEz 248 doldold. o)A
S.V(standard value)&= 715X, MVs 54
A v
Table 4. Maximum output frequency.
E 4 ZEY zlf £ Fo
S.V(Hz) M.V(Hz) | Error(%)
model 80 78.5 -1.88
mode?2 100 97.6 -2.40
mode3 60 59.2 -1.33
mode4 80 78.5 -1.88
modeb 100 97.5 -2.50
% 5= 5894 £30 % WA AEAL 54
A BAEL e Aol
Table 5. Comparison of pulse width.
¥ 5 REY JEXQf EYX HAE W
S.V(us) M.V(uS) | Error(%)
model 250 243.63 -2.55
mode?2 250 244.29 -2.28
mode3 250 243.24 -2.70
mode4 250 244.47 -2.21
modeb 250 243.21 -2.72




Implementation of Smart Healthcare Device for Maximizing an 27
Medical Impediment Care Effectiveness in Evacuation and Urination

Iv. 28
iAol & X 538t7] 9l AxF-gre] glo]
% Y2 AHE £ AF IS ¥ Z4n
gholr] IRk Ko AFHIFAE QAVISE FF
A A7l AFAEe} FWNdse F£EHES 1A
glo] 2mEE Q3 AFAIE TEFH LEA
525 W4T F de 2uE dxAojdAg e
Sth WA 71E AFEY dAHS AT =
£, A5 ST FEAA, I AR
Ar Q= 2vtEE AY 5& E7IvRd AF
HoZ Aol ARHER 3o ABAZFAHE
G M ZE Al ~E o] Th
ololo = Ikt Foljo} M 4w W
Ae, APAAs, A5l 5 g A3
o B X 5o AME 7hEEith

References

[1] Society of Korea Evacuation and Urination,
“Evacuation and Urination,” pp.409-443, 2009, 5
[2] Hunskaar S, Burgio K, Clark A, Lapitan M,
Nelson R, Sillen U, et al, "Epidemiology of
urinary(UI) and faecal(FI) incontinence and
pelvic organ prolapse(POP),” 3th International
Consulation on Incontinence, United Kingdom :
Health Publications, pp 255-312, 2005

[3] Samuelsson E, Victor A, Tibbin G, "A
population study of wurinary incontinence and
nocturia among women aged 20-59 years,” Acta
Obstetricia et  Gynecologica  Scandinavica,
vol.76, no.l, pp.74-80, 1997.
DOI:10.3109/00016349709047789

[4] Hannestad Y, Rortveit G, Sandvik H,
Hunskaar S, "A  community -  based

epidemiological survey of female urinary

incontinence : the Norwegian EPINCONT
study,” Journal of Clinical Epidemiology, vol.53,
no.11, pp 1150-1157, 2000.DOL:

10.1016/S0895-4356(00)00232-8
[5] Burgio KL, Locher JL, Zyczynski H, Hardin
JM, Singh K, "Urinary incontinence during

pregnancy in a racially mixed sample
characteristics and  predisposing factors,”
International Urogynecol Journal, vol7, no.2,
pp 69-73, 1996.DOL: 10.1007/BF01902375

[6] malmsten UG, Milsom U, Norlen LJ,
"Urinary incontinence and lower urinary tract
symptoms : an epidemiological study of men
aged 45 to 99 vears,” The Journal of Urology,
vol.158, no.5, pp.1733-1737,
1997.DOI1:10.1016/S0022-5347(01)64113-2

[7] Ueda T, Tamaki M, Kageyama S,
Yoshimura N, Yoshida O, "Urinary incontinence
among community—dwelling people aged 40
years or older in Japan : pervalence, risk factor,
knowledge and self-perceptioin.“ International
Journal of Urology, vol7, no.3, pp.95-103,
2000.DOI:10.1046/7.1442-2042.2000.00147.x

[8] Dallosso HM, Mcgrother CW, Matthews R],
Donaldson MMK, Leicesstershire MRC
incontinence study group. "The association of
diet and other lifestyle factors with overactive
bladder and stress incontinence : a longitudinal
study in women.“ BJU Inthernational, vol.92,
no.l, pp.69-77,
2003.DOI:10.1046/j.1464-410X.2003.04271.x

[9] Cammu H, Van Nylen M, "Pelvic floor
exercise versus vaginal weight cones in
genuine stress incontinence,” Europe J Opbstet
Gynecol Reprod Biol vol.77, no.l, pp.89-93,
1998.DOI: 10.1016/S0301-2115(97)00237-6

[10] Glavind K, Nohr SB, Walter S,
"Biofeedback and physiotherapy versus
physiotherapy alone in the treatment of genuine
stress urinary incontinence,”  International
Urogynecol Journal, vol.7, no.6, pp.339-343,
1996.DOI: 10.1007/BF01901111

[11] Erlandson BF, Fall M, Carlsson CA, "The
effect of intravaginal electronical simulation on
the feline urethra and urinary bladder,” Scand J
Urol Nephrol, vol.44, no.5, pp.235-237, 1977.
[12] Takahashi S, Kitamura T, "Overactive
bladder : magnetic versus electrical simulation,”

Current Opinions in Ob & Gy, vol.15, no.5,



28

pp.429-433,

10.1097/01.g¢0.0000094705.87578.f5
[13] and C. S. Burrus,
"Efficient computation of the DFT with only a

2003.DOI:

H. V. Sorensen

subset of input or output points,” IEEE Trans.
Signal processing, vol4l, no.3, pp.1184-1200,
1993.DOI: 10.1109/78.205723

[14] J. F. Kohne, A Quick Fourier Transform
Algorithm, NAVAL ELECTRONICS LAB
CENTER SAN DIEGO CA, 1970.

[15] H. Guo, G. A. Sitton & C. S. Burrus, “The
Quick Fourier Transform : an FFT based on
symmetrics,” IEEE Trans. on  Signal
Processing, vol. 46, no.2, pp. 335-341, 1998.DOI:

10.1109/78.655419

— BIOGRAPHY [——

Xiang Zhao (Member)

2013.8 : BS degree in Electrical
Engineering, Semyung
University.
2013.3 ~ current : MS course of
\:'\- Elec.tn'cal' and Electronic
"' . Enigmee.rmg, Semyung
University.
2014. 04 ~ current : AnyWood Co. Ltd.
Research & Development Institute, Researcher

- e
- "

Lt

Main : Communication and Signal Processing,

Byung-Mo Kang(Member)

1995: BS degree in
Mechanical Engineering,
Inha University

2004. 4 ~ President of
Furun Medical Co. Ltd.,
Main Patient, Medical
System, Kegel Trainer

j.inst.Korean.electr.electron.eng.Vol.22,No.1,21~28,March 2018

Dal-Hwan Yoon (Member)

1984 : BS degree in
Electronic Engineering,
Hanyang University
1986 : MS degree in
Electronic Engineering,
Hanyang University
1994 : PhD degree in
Electronic Engineering,

Hanyang University
1987. 7 7 1994. 6 : Professor in Electronic
Engineering, Korea
Millitary Academy. 2005. 7 ~ 2009. 2
President of HIWIN Co. Ltd. 1995. 3 ~
Professor in Electronic Engineering, SeMyung
University
Main @ Communication and Signal Processing,
Medical Signal Processing, LED&IT
Convergence , Fuel Heater & Test System
for Cars, Plants.





