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This paper presents a method to model the received signal strength (RSS) distribution of RF signals indoors for fast and
efficient fingerprinting database construction. Building an RSS database for all indoor spaces is costly and labor intensive
as data collection must be done directly on site. To solve this problem, we apply a path loss model to the RF signal to model
the virtual RSS distribution indoors. The proposed algorithm utilizes a digital map that reflects information about obstacles
such as pillars, walls, and doors. Based on this, from the RF signal source to each location in the room, an a-star algorithm
is used to calculate the optimal path through which the RF signal can propagate. For path calculation, high cost values are
defined for locations where pillars, walls, and doors exist, and low cost values are defined for all other locations where
walking is possible. That is, the proposed algorithm selects a path with the lowest propagation cost among paths through
which an RF signal is propagated, and calculates the RSS value for each location by applying a path loss model. In particular,
the proposed algorithm reduces the calculation of the signal shadow area by setting a threshold for the sum of the propagation
costs. It is possible to check the indoor RSS pattern very easily and quickly through the proposed algorithm, but the accuracy
is low to be used as a fingerprinting database in an indoor space with many obstacles. To compensate this, the proposed
algorithm corrects the virtual RSS pattern for the surrounding area based on the RSS measurements actually measured along
the short walking path. To verify the performance of the proposed algorithm, we installed nine Bluetooth beacons and
conducted tests in an indoor space including halls and corridors. The virtual RSS distribution error for real measurements
averaged 8.1 dBm. An average error of 4.9 dBm was shown after the virtual RSS distribution was corrected by using the
collected data in some sections. Through these results, we proved that the proposed algorithm can virtually confirm the
arrangement of RF signal sources to provide high localization accuracy over the entire indoor area, as well as quickly and
accurately build a fingerprinting database.
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Fig. 1. Digital map with obstacles in a test site.
F=G+H (1)
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Fig. 2. Test environment, (a) RF signal sources, (b) radio map.
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4. 28

RF IS E &2 Al =2 JI=0AM fingerprinting ZAE2 dMS HZ, H= & multipath SOl HWE
Zolet ¥F¥ S XU UCH obXIEH radio map #F0 & e ALY HIE0l 27EHE=E SHMIE JUCH 02
HZotDX 2 ==20lMe &A56t0 HEGHH radio WS FHGHDAL, AW RSS X 242 Jl==2
HIetotACH HMeH JigeE %, JI8, dcll Y7 S92 24Hst 25 2 EGIN heuristic HA2Z RF
ASo M} BA2E FEELL 0l B2 &2 RSS BIstE FHECZM AU MMl S2H0l S RSS 22 E
AFEEHLH DX eZ, Al B2t 2F F20Me SEXE 286t FHE RSS 2EZE EEELEZM
&5 radio mapS FEE = ULH Mot JI=8 AU S2H0 Jt&2l RF (SR HIXIE SdtH MHIA
K22 RF coverageE radio map 7= O|& 0 &olg == QUCH L& HE radio map =22 fingerprinting
JIgtel =2 Jl= MHIAN e B2 882 = UCHL
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