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ABSTRACT

A technology for calculating the position of a device is very important for users who receive positioning services, regardless

of various indoor/outdoor or with/without any positioning infrastructure existence environments. One of the positioning

resources widely used at present, LTE, is a typical infrastructure that can overcome the space limitation, however its

positioning method based on the position of the LTE base station has low accuracy. A method of constructing a radio wave
map of an LTE signal has been proposed as a method for overcoming the accuracy, but it takes a lot of time and cost to perform
high-density collection in a wide area. In this paper, we describe a method of creating a high-density DB for the entire region

by using vehicle-based partial collection data. To create a positioning database, we applied the idea of Generative Adversarial
Network (GAN), which has recently been in the spotlight in the field of deep learning, and learned the collected data. Then, a
virtually generated map which having the smallest error from the actual data is selected as the optimum DB. We verified the

effectiveness of the positioning DB generation algorithm using the positioning data obtained from un-collected area.
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Fig. 1. Positioning DB generation model applying generative adversarial network.

2. BACKGROUND: GENERATIVE
ADVERSARIAL NETWORK
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3. POSITIONING DB GENERATION
ALGORITHM

ARAA G 273 dlolelS olg3le] A A% £9IDBE A
517] S8 £ =Rl thee] flo] whet X efsieic
D 2FES 0] 93 LTE A K 42
@ 4377 A28} % LTE 7141% 8 $4eole] §A442]
® A8 A S BA] el S
A. oIl 1A 915 714 L SR elele Fuk Az

£ B 2
B. 34T H2EH RS A 83 A S SA7] ol 5
C. sxjullolelet o 5 dlofe] 7 e 2} £4

3.1 LTE Signal Collection by War-driving
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Fig. 2. Veh|cle based collection pomts in urban area.

3.2 Collected Data Refinement
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3.3 Pseudo Reference Signal Generation and
Optimal DB Selection
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Fig. 3. Statistical processing comparison of collected data (before (left) /
after (right)).
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Fig.5. Selected optimal RSRP map for base station (left: PCl #448, eARFCN
#475 / right: PCl #448, eARFCN #1550).
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Fig. 6. RSRP comparison results at specific points within the service area
(true position: blue circle with ‘X’ marker / left: PCl #448, eARFCN #475 /
right: PCl #448, eARFCN #3743).
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6. FUTURE WORKS
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