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A Development of Remote Medical Treatment System for Stroke Recovery using
ZigBee—-based Wireless Brain Stimulator and Internet
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Abstract - Ubiquitous healthcare (U-healthcare) system is one of potential applications of embedded system.
Conventional U-healthcare systems are used in health monitoring or chronic disease care based on measuring and
transmission of various vital signs. However, future U-healthcare system can be of benefit to more people such as
stroke patients which have limited activity by providing them proper medical care as well as continuous monitoring.
Recently, an electric brain stimulation treatments have been found to be a better way compared to conventional ones
and many are interested in using the method toward the treatment of stroke. In this study, we proposed a remote
medical treatment system using ZigBee-based wireless electric brain stimulator that can help them to get a treatment
without visiting their doctors. The developed remote medical treatment system connects the doctors to the brain
stimulator implanted in the patients via the internet and ZigBee communication built in the brain stimulator. Also, the
system receive personal information of the connected patients and cumulate the total records of electric stimulation
therapy in a database. Doctors can easily access the information for better treatment planning with the help of graphical
visualization tools and management software. The developed remote medical treatment system can extend their coverage
to outdoors being networked with hand-held devices through ZigBee.
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Fig. 1 Overview of the remote stroke treatment system
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Fig. 2 Brain stimulator circuit (a) top view, (b} bottom view

23. ~2=ZEo| =&
A7) AF7E NETE oF
Ang A7) A5 HdE dAHo= A
o) ~ZEYs} Bosth AZEY B
2d A7) AS718 AR HEsto
A & B ok}, o]E AU AFst dAAY A}

~
lo o
X,
2
(o
T

7 A5 A gusA] guk XF gAd 933 x4
€ AR F Y=F AT AR AF7] B A% A
< wgoR 39 3el4 mel vieh 2o tgst dee A
70 A5l Wizt AEe] shedtH, ofd ATl Agd A
olg AXEFIE FF MAdste] Eoh AHEA FgHY
BlHo] 28 flo) e EALE FASGLESE o

X
o
N

f Solnt. A Arle A7 Aol

e 5 WHoR Qe &4E o 59 Fae A

AR AR @4gEE Ue del glenz(y), &
2E Ve FAw olel RG] Wl wa Hds x
dsjojof gt} Ao W=, WEIE, A&7 T HA
2 x4 srad F4 71z g9k Al Astel 9 7]
of 5&e #Hde Ao A4, 7 Fevi WL
zAsool 2 ARANE & F Anh oA ¥ A
A5 ARY ZEE tFF 24d A FeHo o
sebelE ek oldl W wE 4E AW JE} AEWS
AR FEHeR ARt AL 4A g0 MY AZE
o 515



BREBGHNE 578 3% 20085 38

ol ZEL ol FAs A8 A5} BEd B9
2 HolHHolAE o]&3te BYIEE AT, 4
g9 A3 #YEe] FAE IErEES Ao
Este] adAel g 23 Was HAAT ¢ == 7}
AlFQ Hold #4 B AFdth 29 49 HolE B
IRz & deddt dee gdEngE BAS 9
of A=e A7 b Fagt HEL AL n#ElY olF
yEd BAEHL, x5S A8V AH F AHE e
Wtk z =g Zhztel 4L g 3 A9 A3E s
9, 49 ZV)e A= 13 AL A ZHrunning time) & 2
gt Ao MZE 29 49 Fo] M7 AF9 IFA ut
2 FFE vehdrh

RXEH Bgo g 483 JEU A& 2 29y
AgAE Q1B H o) 2= Visual C++ (Microsoft, USA), dle]
B o]~ Access (Microsoft, USA)e 2 ZAd 3o},

o 2 ol

i
} Main Window |

I8 3 2ZEH ZES +4
Fig. 3 Software module

H i @ anodal
@ cathodal
: ® oc

@ even anodal
evne cathoodal

ecc anodal
@ ecc cathodal

a8 4 04 xXiBAle] XSFo| #efeor 2t mleloleiEel w3}
e 8 5 A 2=

Fig. 4 Graphical cisualization and stimulation waveforms
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Table 1 Performance comparison of commercial DBS and
the developed brain stimulator

Maximum - Amplitude of
Minimum Rate i i

Rate Stimulation
Model 7426 220Hz B0us 0~10.5V
Our System 550kHz 14s 0~1.25V
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Table 2 Measured power consumption

Anodal Even Anodal Eccentric Anodal

1/10 47mA 50mA 50mA
1/40 45mA ) 46mA 47mA
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