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ABSTRACT

In order to provide a location-based services regardless of indoor or outdoor space, it is important to provide position

information of the terminal regardless of location. Among the wireless/mobile communication resources used for this

purpose, Long Term Evolution (LTE) signal is a representative infrastructure that can overcome spatial limitations, but the

positioning method based on the location of the base station has a disadvantage in that the accuracy is low. Therefore, a

fingerprinting technique, which is a pattern recognition technology, has been widely used. The simplest yet widely applied

algorithm among Fingerprint positioning technologies is k-Nearest Neighbors (kNN). However, in the kNN algorithm, it is

difficult to find the optimal K value with the lowest positioning error for each location to be estimated, so it is generally fixed

to an appropriate K value and used. Since the optimal K value cannot be applied to each estimated location, therefore, there

is a problem in that the accuracy of the overall estimated location information is lowered. Considering this problem, this

paper proposes a technique for adaptively varying the K value by using a Convolutional Neural Network (CNN) model among

Artificial Neural Network (ANN) techniques. First, by using the signal information of the measured values obtained in the

service area, an image is created according to the Physical Cell Identity (PCI) and Band combination, and an answer label for

supervised learning is created. Then, the structure of the CNN is modeled to classify K values through the image information

of the measurements. The performance of the proposed technique is verified based on actual data measured in the testbed. As

aresult, it can be seen that the proposed technique improves the positioning performance compared to using a fixed K value.
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Fig. 2. System architecture of CNN-based variable K setting algorithm.
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Table 1. Hyperparameters of the CNN model.

Hyperparameters Value
Input size 36 x 36
Number of output neurons 14 (According to number of K value)
Number of convolutional layers 3
Number of fully connected layers 1
kernels size 2x2
Max-pooling size 2x 2 (Stride =2)
Activation function ReLU
Optimizer Adam
Dropout 0.5
Learning rate 0.001
Batch size 128
Early stopping patience 5
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Table 2. Summary of evaluation in positioning area.

Positioning Positioning errors according to the K value setting method
area Fixed K (K=10) Variable K
Mean (m) Standard Mean (m) Standard
deviation (m) deviation (m)

1 77.6 77.6 68.7 70.9

2 46.8 45.5 36.1 40.2

3 95.1 84.4 88.4 86.8

4 100.5 96.3 90.8 86.2

5 89.8 76.8 70.2 724

6 73.1 66.7 70.9 68.0

7 63.2 47.2 475 38.1

8 62.0 51.9 58.0 50.1
Mean 75.5 72.2 65.3 67.4
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