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Abstract As the elderly population increases, real-time personal health monitoring is gaining new ground with
advances in wireless communications. Such an approach is particularly beneficial to elderly and physically challenged
people, as well as those who live alone and are not be able to seek help in case of medical emergencies. The aim
of this study is to implement a wearable band which monitors personal vital signs, such as the body temperature and
heart rate, and assists with healthcare decisions using a fuzzy logic based decision support system. Since the vital
sign data measured from sensors are imprecise and their normal variation with age is nonlinear and not crisp, a fuzzy
system is employed to deal with this imprecise or uncertain information. The proposed wearable band is designed
to continuously capture and transmit vital signs and healthcare decisions to suitable apps developed for smartphones.
In this way, health alerts can be sent to the guardian or caregiver who is registered in the apps.
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Table 1. Body temperature range[13]

Jubg olo] 35E,

52 ZAAHa-E). WE Aol AE A

Body temperature range(°C)
N e
Oral - 35.5~37.5 36.4~37.6 35.8~36.9
Rectal 36.6~37.3 36.6~38.0 37.0~38.1 36.2~37.3
Axillary 34.7~-373 35.9~36.7 35.3~36.9 35.6~36.3
Ear 36.4~38.0 36.1~37.8 35.9~37.6 35.8~37.5
Core 36.4~37.8 36.4~37.8 36.8~37.9 35.9~37.1
Table 2. Resting heart rate[12]
Average Total
Resting Heart Rate] Range(bpm) Range(bpm)
Male Female Male Female
Under 1 115~137 118~137 102~155 104~156
1 107~122 110~125 95~137 95~139
2~3 96~112 98~114 85~124 88~125
4~5 84~100 87~104 74~112 76~117
6~8 76~92 79~94 66~105 69~106
9~ 11 70~86 76~91 61~97 66~103
12 ~ 15 66~83 70~87 5797 60~99
16 ~ 19 61~78 69~85 52~92 58~99
20 ~ 39 61~76 66~82 52~89 57~95
40 ~ 59 61~77 64~79 52~90 56~92
60 ~ 79 60~75 64~78 50~91 56~92
80 Or Over 61~78 64~77 51~-94 56~93
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Fig. 1. Developed wristband system for healthcare (a)
System configuration (b) Power supply (c) Apps
(d) PCB front and back boards (e) Prototype
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Fig. 2. Fuzzy logic system for healthcare decision support
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Fig. 7. Fuzzy rules for healthcare decision support
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