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Abstract

Currently, many households raise their companion animals for personal reasons. In this
environment, the companion animal is left alone in the home, the owner of the companion animal is
increasingly curious about the behavior pattern of the companion animal left alone, and there are
many devices that can solve this question.

In this paper, we have designed and implemented a Bluetooth—-based slave device (beacon in this
paper) and a router capable of connecting to a broadband network that can observe behavior patterns
of companion animals by using advanced ICT technology.

The Bluetooth router designed and implemented in this paper installs a beacon in the home, receives
the beacon signal from the device and the beacon installed by the companion animal, and transmits the
moving line of the companion animal to the owner of the companion animal through the broadband

network, so that it can be confirmed in real time through the app for the provided smart phone.
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Fig. 1. Operating principle of Beacon

3. Wireless Router
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[Il. The Proposed System

1. The Concept of System design
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Fig. 2. Characteristics of companion
animals and infants
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md  Development of companion Bluetooth router
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e Development of companion Bluetooth router Iy

+ Development of indoor positioning firmware for companion animals
+ Adding beacon location information
- Implementation of companion indoor positioning

md  Development of companion Bluetooth router

+ Location information protocol between router(master) and slave

Fig. 3. The Features of the proposed Bluetooth router

2. System Configuration
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Fig. 5. PCB drawing and structural drawing for Router
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Fig. 6. The signal flow diagram of between router and
activity checker and smart toy

3. The Implementation of Bluetooth Router
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Fig. 7. The development procedure for Bluetooth router

Fig. 8. The implemented Bluetooth router

4. The Implementation of Indoor Positioning
Algorithm by Triangulation Method
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Fig. 9. Procedures for locating companion animals using
routers and beacons
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Algorithm - Kalman Filtering:
mput: calculated distance disz:

output: estimated distance 4.

1. Initial 4. H. r. p. g and d:

2. WHILE True DO

3. Input disr:

4. d=Axd:

5. p=AxAxp+gq:

6. gain = . P :
PxHxH+r

7. p=(1-gainx H)x p:

8. d=d + gainx (dist — H xd):
9. Output d:

10. END WHILE

Fig. 11. Received RSSI values in 1Tm distance and A method
of calculating distance using Kalman filtering.
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IV. Results and Evaluation

1. Results
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Fig. 12. Stored beacon data through Bluetooth router
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Table 2. Goals of development system

Item unit Goal How to measure
Sensitivity | dBm |> 80dBm By Blustooth RF Test
specification 4.0
Open Site
Connectable M 100m 1. RSSI Level
Distance | (meter) 2. Connection test
3. Speed test
Open Site
Concurrent 1. RSSI Level
access Device 7 2. Connection test
3. Number of simultaneously
connected devices

V. Conclusions
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