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Wearable device for a marine-leisure-based multi sensor
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Abstract: For users to easily acquire and respond to actual ocean environmental data, an integrated navigation information sys-
tem base on sensors must be developed to meet the increasing interest in marine leisure activities. Therefore, this study pro-
poses a multi-sensor-based wearable device for marine leisure that can be used by the expanding marine leisure population and
provide navigation safety information. The wearable device is developed by combining wearable-based hardware stand-alone and
Android-base applications and by utilizing several miniaturized environmental and position sensors. The system can provide en-
vironmental information data that are transmitted in real time to users onto a display on the wearable device.
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Table 1: Garmin's Wearable device
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- display remote waypoints and add waypoints
- Altimeter, barometer, and 3-axis compass
- Wrist heart rate measurement and calorie

- E-mail, text notification and social medial

Division Model Function Product Features
- Full color touch screen
. GPS Smart Watch : Siz?: 43.4mmx43.4mmx11.7mm
- Over 15 indoor sports apps like yoga + Weight: 43¢
. . . . 1+ Battery: Up to 8days available, up to|
vivoactive running, swimming .
- Heart rate and Stress measurement 13hours in GPS mode
- Smart alerts of physical age ' Waterpr(.)of: SATM
- Connection function: BLE, ANT+
- Price: 398,000won
- Full color backlight with high resolution|
- Superior readability
- Wrist measurement heart rate - Size: 42mmx42mmx14.5mm
- Various sports mode functions such as - Weight: 67g
swimming mode, golf mode, ski/board - Battery(Replaceable Li-ion): GPS mode
fenix 5S mode up to 12hours / Smart mode up to 9days
- Hunting/Fishing Calendar - Waterproof: 10ATM
- Sun and Moon Information - Sensors: GPS, GLONASS satellite reception
E-mail, text, live tracking, and social 3-axis compass, Gyroscope, and Barometric|
media sharing altimeter
- Connection function: BLE, ANT+, WiFi
- Price: 749,000won
- Sensitive GPS navigation marine detector|
Wireless streaming of data such as
wind speed, direction and depth - Size: 3lmmXx31mm
Check the final distance and transif - Weight: 82g
time to your destination - Battery: GPS mode up to 16hours
Wireless streaming function including - Waterproof: SATM
quatix depth, speed, water temperature - Sensor: Navigation(GPS), heart rate meter,|
- Remote autopilot function while moving barometer, altimeter, accelerometer, 3-axis
boat or yacht deck electronic compass
- Altimeter, barometer and 3-axis compass | - Storage capacity: 32MB
Provides accurate tidal data, covering - Price: 989,000won
more than 3,400 locations
- Built-in temperature sensor and wireless
communication function
- Data streaming, 1nclL'1d1ng speed,.depth, . Size: 47mmx47mmx15.5mm
temperature, and wind, connecting to| .
compatible devices + Weight: 156¢
Activity profile for paddle boarding, + Battery: GPS mode up to 24hours
swimming and canoeing Smart watch mode 2weeks
- Sports tracker functions and Autopilot + Waterproof: 10ATM
quatix 5 Sensor:  GPS, GLONASS, heart rate

consumption measurement

sharing

- Connection function: BLE, ANT+, WiFi
- Storage capacity: 64MB
- Price: 740,000won

meter, barometer, altimeter, accelerometer.
3-axis electronic compass, thermometer
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Figure 1: System Configuration Drawings
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Figure 2: Wearable Device MCU PCB Circuit Design
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Figure 3: Wearable Device Concept Design

Figure 4: Wearable Device Case 3D Modeling
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Figure 5: Wearable Device Layout
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Figure 6: Wearable Device Prototype

Figure 7: Wearable Device Assembly
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Figure 9: Smart Phone Application Page of Main and

Environmental Information
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Figure 10: Navigation and Heart Rate Information Page
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(a) General Information  (b) Environmental Information

(c) GPS Information (d) Navigation Information

(e) Speed Information (f) Heart Rate Information
Figure 11: Wearable Device Information
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