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The aim of this paper is to review recent developments and commercialized products in the field
of wearable wellness sensors and devices (WWSD). Although there are several dedicated
researches, the completed theories and systematic techniques have not been well established.
Therefore, we divided the WWSD into four different topics (healthcare, safety & prevention,
gaming & lifestyle, and sports & fitness), and review the state of the arts and challenges on the
applications on the sensor and device technologies with particular focus on WWSD. We also
review the limitations of the current technologies on the developments and commercialized
products. Finally, we suggest and discuss new research topics related on the four topics of the

WWSD.
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WWSD = wearable wellness sensors and devices
PWTT = Pulse Wave Transit Time
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Fig. 1 Wearable wellness sensors and devices (WWSD)
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Fig.2 Blood pressure monitors:

(a) Invasive type
monitor (Philips) (b) Non-invasive cuff deflation
type monitor (Omron) (c) Non-invasive PWTT
type monitor”®
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(b) Reverse osmosis pressure types
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Fig. 3 Blood glucose monitors
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Fig. 4 Electrocardiograph: (a) YM412i electrocardiograph
(MEDIANA Inc.), (b) ER-1000
electrocardiograph (Boryung Soo & Soo Co Ltd.),
(c) DigiTrak XT Holter recoder (Philips)
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Fig. 5 Pulsimeter: (a) Silmee (Toshiba), (b) HRM-1000
(H3 System Co., Ltd.)
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Fig. 6 Physical activity monitors: (a) RS400 (Polar), (b)
Shine (Misfit), (c) Pebble (Fitlinxx), (d)
LifeCoordi400 (Du-Sung Technology Co., Ltd.)
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Fig. 7 Exoskeleton systems: (a) BLEEX,®° (b) HAL,
3133 (¢) X08,** (d) Stride management assist
device™

Fig. 8 Orthosis: (a) Active ankle foot orthosis,”® (b)
28U9 (Ottobock)*’
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Fig. 9 Rehabilitation systems: (a) IntelliArm system
(Rehabilitation Institute of Chicago), (b) Shoulder
rehabilitation system (KAIST), (¢) ARMEO
(Hocoma), (d) LOKOMAT (Hocoma)
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Fig. 10 Safety and prevention systems: (a) Smart fire
rescue helmet (Rehabilitation Institute of
Chicago), (b) Brain sentry system (Brain sentry)
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() (d)
Fig. 11 ICT based wearable devices: (a) Google Glasses
(Google), (b) HMZ-T3W (SONY), (c¢) Galaxy
Gear (Samsung), (d) MYO (Thalmic labs)
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Fig. 13 Wearable fitness systems: (a) Slendertone
System (Slendertone Bio-Medical Research), (b)
Vibro Sauna Belt (ER Rovera)
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