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Abstract

Recently in the area of ICT, the M2M and IoT are in the spotlight as a cutting edge technology

with the help of advancement of internet. Among those fields, the smart home is the closest area to

our daily lives. Smart home has the purpose to lead a user more convenient living in the house with

WLAN (Wireless Local Area Network) or other short-range communication environments using

automated appliances. With an arrival of the age of IoT, this can be described as one axis of a

variety of applications as for the M2H (Machine to Home) field in M2M. In this paper, we propose a

novel technique for estimating the location of a terminal that freely move within a specified area

using the RSSI (Received Signal Strength Indication) in the WLAN environment. In order to perform

the location estimation, the Fingerprint and KNN methods are utilized and the LMS with the gradient

descent method and the proposed algorithm are also used through the error correction functions for

locating the real-time position of a moving user who is keeping a smart terminal. From the estimated

location, the nearest fixed devices which are general electric appliances were supposed to work

appropriately for self-operating of virtual smart home. Through the experiments, connection and

operation success rate, and the performance results are analyzed, presenting the verification results.
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1. Triangulation Method
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Fig. 2. Fingerprint Method
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3. K-Nearest Neighbor Algorithm
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V. Experiment and Results

1. Experiment of Location Estimation
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Table 3. Estimated RP Number Results from the KNN
and the Proposed Methods (K=9,10,11,12 & RP=9,12)
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Table 7. Precision Setting Range of the Estimated
Location Results using the KNN and Proposed Methods

Error Accuracy Error Accuracy
0 100% 0.51~0.6 49~40%
0.01~0.1 99~90% 0.61~0.7 39~30%
0.11~0.2 89~80% 0.71~0.8 29~20%
0.21~0.3 79~70% 0.81~0.9 19~10%
0.31~0.4 69~60% 0.91~1.0 9~0%
0.41~0.5 59~50%
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Location Estimation

Table 8. Experiment Results of a Location Estimation

Moving Node Location (SP) (2,16)
Closest Device Location (DP) (2,18)
Measured average distance (SP-DP) 1.69m
DP Connection Success Rate 95.0%(95/100)
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Table 9. Average Distance and Connection Success Rate
after the Estimation of the Distance between the Moving
Node and Fixed Device in Virtual Smart Home System (N:
No obstacles, M: Metal obstacles)

D1 D2 D3 D4
Device Location | (2,2) (8,2) (2,18) (8,18)
Movmlg Terminal (4.2) (8.6) (2.15) (8.13)
Location
Actual Distance 2 4 3 5
Average,|,gs 4.24 3.11 5.16
Distance
Connection | N 96.0% 91.0% 94.0% 95.0%
Success (96/100) | (91/100) | (94/100) | (95/100)
Rate M 93.0% 85.0% 87.0% 86.0%
(93/100) | (85/100) | (87/100) | (86/100)
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V. Conclusions
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