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Abstract Recently, location recognition technology has attracted much attention, especially for locating people or
objects in an indoor environment without being influenced by the surrounding environment. GPS technology is widely
used as a method of recognizing the position of an object or a person. GPS is a very efficient, but it does not allow
the positions of objects or people indoors to be determined. RFID is a technology that identifies the location
information of a tagged object or person using radio frequency information. In this study, an RFID system is
constructed and the position is measured using tags. At this time, an error occurs between the actual and measured
positions. To overcome this problem, a neural network is trained using the measured and actual position data to reduce
the error. In this case, since the number of read tags is not constant, they are not suitable as input values for training
the neural network, so the neural network is trained by converting them into center-of-gravity inputs and median value
inputs. This allows the position error to be reduced by the neural network. In addition, different numbers of trained
data are used, viz. 50, 100, 200 and 300, and the correlation between the number of data input values and the error
is checked. When the training is performed using the neural network, the errors of the center-of-gravity input and
median value input are compared. It was found that the greater the number of trained data, the lower the error, and
that the error is lower when the median value input is used than when the center-of-gravity input is used.
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Table 1. Data rates of training and test data.

Total Data Trajl(’;’a%)ata Test Data (30%)
50 35 15
100 70 30
200 140 60
300 210 90
Table 2= A7l AH&-€ sfetr|Eolt). 4T 57
de) A 27H, 245 e s 30, FET AT
o] Ji4== 270 o]t} 8h5E(Learning rate)< 0.01, &
& 7 31572 Epochs= 1000, 22} 3]& 37191 Goal
& 107 %02 Aok
Table 2. Parameter of neural network
Parameter Value
Number of input layer neurons 2
Number of hidden layer neurons 3
Number of output layer neurons 2
Learning rate 0.01
Epochs 1000
Goal 10°°
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Fig. 6. Error distribution using center-of-gravity input in
case of 100 data.

Fig. 7. Error distribution using median value input in case
of 100 data.

Table 3. Average errors of center-of-gravity and median
value in case of 100 data.

Input Average error
center-of-gravity 14.71cm
median value 8.2lcm
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Table. 4. Comparison of [7] and this paper

Times Error of [7] Error of this paper
1 15.75 5.96
2 5.10 4.59
3 4.24 8.04
4 8.53 8.47
5 14.85 6.37
6 12.42 10.40
7 15.19 10.06
8 11.06 8.79
9 11.82 4.49
10 9.30 8.53
11 19.00 6.22
12 1.80 6.85
13 5.10 10.45
14 19.97 8.02
15 25.79 2.52
16 0.90 5.19
17 11.14 7.68
18 25.25 9.40
19 9.30 3.94
20 11.6 3.79

Avg 11.91 6.98
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Fig. 8. Average errors according to the number of data
usage for median input.
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