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[Abstract]

As the number of households with companion animals increases, the demand to monitor the health of
companion animals in remote locations far away is increasing. We are going to put a wearable device
on a companion animal so that it can monitor the heart beat signal from a remote location. However,
the monitoring method using Bluetooth has some disadvantages. it can be accessed only in a short
distances. In case of WiFi, large power consumption is the problem. To overcome these issues, we
propose a system to reduce power consumption by indirectly receiving a user's request using Bluetooth
at a time when the user does not need it, and sending sensor data through WiFi when the user makes

a monitoring request.

» Key words: Wearable Device, Monitoring, Heartbeat signal, BLE, Websocket

2 9f]

i 5EE 79w 7 EouA dAX A e EEe] dEE vetslE s o0t 5o
Ui ok $-gle golgl ynle]AS Wt EEol Al FEAAN AHNEE AR )X KUE
g e AL BRE 3 a2y BREAS o443 RUHY WS IAAT HE
g 5 e ddo] gla, WiFig 8 wolns WA Ay smako] Frhe whio] gt} o] ¥
AL s e AR Bo2 A e Afos EFEFAE o838ty AMEAle] 2
S Ao v, ARgAF BUHY 248 o 49 WIRS B8 A4 dolEE s A
o2 Y AHFE Folv A2ES ARbe)

» ZAOf: YOfEE ClHjojA, BLIE, AlUIAIS, BLE, Y4

* First Author: Woo-Chan Kim, Corresponding Author: Ho-Young Kwak

*Woo-Chan Kim (supernet29@jejunu.ac.kr), Graduate school of Computer Engineering, Jeju National University

*xS00 Kyun Kim (kimsk@jejunu.ac.kr), Dept. of Computer Engineering, Jeju National University
*x*Ho-Young Kwak (kwak@jejunu.ac.kr), Dept. of Computer Engineering, Jeju National University
* Received: 2020. 11. 30, Revised: 2020. 12. 22, Accepted: 2020. 12. 22.

Copyright © 2020 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



18 Journal of The Korea Society of Computer and Information

I. Introduction
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II. Preliminaries

1. Related works

1.1 Wearable Device
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1.2 Existing System
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1.3 Bluetooth Low Energy
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1.4 Websocket
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III. The Proposed Scheme

1. System Architecture
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2. Request the Manager to

Manager .
Make Wearable sending data

3.Request the Wearable -
to Send data

Wearable Glient

4.Send data to server 1. First Client is connected

5. Broadcast data to all clients

— Websocket connection

BLE Connection

Fig. 1. Low energy Sensor data streaming System
Architecture
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Fig. 2. Sensor data message format
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Table 1. Data type code of Message

Type Code Type Code
UInt8 0 Int16 4
Ulnt16 1 Int32 5
Uint32 2 Float 6
Int8 3 Double 7
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0 1 2 3
0x02 0x00 0x10 0x00
0x02 0x00 0x03 0x00
0x01 0x00 0x00 0x00
0x02 0x00 0x00 0x00
0x03 0x00 0x00 0x00

Fig. 3. Example of Message
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Table 2. Example Message Value

Message Item Value (Decimal)
Message Type 2 (Sensor data msg)
Payload Size 16 Byte
Data Type 2 (UInt32 type)

Data Count 3
Datal 1
Data2 2
Data3 3
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2. Wearable Device and Power Tester
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Fig. 4. Wearable Device
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Fig. 5. USB Power Tester
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3. Measuring case
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4. Measure Result
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Table 3. Power consumption Without wireless
communication & BLE

No Current(mAh) Power(mWh) Volt(V)

1 70 368 5.2

2 71 371 5.21

3 71 314 5.22

4 71 373 5.21

5 71 373 5.21

Table 3 gjo|mo|e} BLES] RAISAIS Aalx] &
T RR 02 HA dlolelst 2SI 9l Z90] ALg

sh M2 Uepdc,

Table 4. Power consumption in Idle state with BLE

No Current(mAh) Power(mWh) Volt(V)
1 82 421 5.09
2 83 424 5.09
3 82 419 5.09
4 82 420 5.09
5 83 423 5.09

Table 4= A2l AJAEl0)A gloje} Clsjo] A7} BLE
oF Sakt O] A 1 4Rk AR Uepi

Table 5. Power consumption at existing System

No Current(mAh) Power(mWh) Volt(V)
1 153 776 5.06
2 153 776 5.06
3 153 776 5.05
4 153 768 5.02
5 154 770 5.00

Table 5= 7|&0]] AAME AJAEl)A ojz|E t]y}o]
A7t ARshH= MEsko|ct

Table 6. Power consumption at proposed System

No Current(mAh) Power(mWh) Volt(V)
1 85 430 5.06
2 84 426 5.03
3 85 430 5.04
4 84 427 5.06
5 85 433 5.05




22  Journal of The Korea Society of Computer and Information

Table 6= & ==ollA AQtshs AIAROA AREE=

VS AR
w1

oo szo2 Al AuEE 42 3 ﬁw azaiq. A
o] A|AHEIOA 128 5} ke =X

—ya o=

el
Aokl A=A ole] A4

ot 5t gl
290] 285} MeaHTable 4)2] B 421 4mWhe}
RISHE] A 2EL0)A ClolElS A4 ataA Aulsh Heiy
o] 79l 429.2mWh& th7|9F F= 7o) ARste M
#H(Table 6)3 2 xjol7} 9182 &3 4 9Ioick. ol A
ol AlAR0] A HolElE 1802 Fol Aaat WAl
o} 2 Aol

2 dEgo= 47|t st G0 Y AR
flo] A ARS 2 4 e 2%E AN

3.7ve] Z<tat 500mAhe] 84S 71l HHEME AHE
o] et A} 71E AJAROIM = T 2A1%F 202
HE ARgol 7Rs3ick Al AJARAIAE 4217 158
A= ARgo] 7Rs3ic

a2} | RAo R ofo| 22T A} ARGt 9
XM 4AQ=fo| H|wA Fog Quish XA rjdjo| A
F35P7] YolA= nfo|a 2 m 2 A AIFQ] XM 4w
Fol Zlo] wr} ag¥Y o2 Wererh

41

rulm i rlr

07(401

IV. Conclusions
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