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Design and Implementation of Indoor Location Recognition System
based on Fingerprint and Random Forest
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Abstract

As the number of smartphone users increases, research on indoor location recognition service is necessary. Access to indoor
locations is predominantly WiFi, Bluetooth, etc., but in most quarters, WiFi is equipped with WiFi functionality, which uses WiFi
features to provide WiFi functionality. The study uses the random forest algorithm, which employs the fingerprint index of the
acquired WiFi and the use of the multl-value classification method, which employs the receiver signal strength of the acquired
WiFi. As the data of the fingerprint, a total of 4 radio maps using the Mac address together with the received signal strength
were used. The experiment was conducted in a limited indoor space and compared to an indoor location recognition system using
an existing random forest, similar to the method proposed in this study for experimental analysis. Experiments have shown that the
system's positioning accuracy as suggested by this study is approximately 5.8 % higher than that of a conventional indoor location
recognition system using a random forest, and that its location recognition speed is consistent and faster than that of a study.
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Step 1. Location Learning

Xo o - 48 58 52 61

@person 53
@ wiri
Xer -37 -45 -57 -40 -49
o [T O TTIT @
’ Xz -59 -46 -37 -42 -48
-53, -48, -58, -52, -61 | Xo 48 50 41 43 -39
T
P e
Xz 526C:... 89:5T.. D415.. C5G3:.. 86:9C.
‘L Xat D4:15... 86:9D:... 52:C2.. 4T:A3.. B89ST.
| 13:1F:F2:17:8E FD41€F2348D ——
w ‘ | ‘ ‘ ‘ |b‘ ‘ I ‘ Xz D4:15... F6:5C.. 895T.. G84C.. C5G3:
Xan 13:1F. 61:K5:... C5:G3.. 52:6C.. D415

261

421

481

601

89:5T:

. FE5C..

. BTKS..

61KS:.

D4115:

895T:..

C5:G3...

€5:G3:

263

423

483

603

c5:G3:

GB4C...

52:6C...

52:6C....

Step 2. Location Recoginition
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Table 2 Location accuracy and execution speed according to place learning frequency and number of learning WiFi
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Table 4. Experiment environment

Measurement Environment Server Experiment
of WIFI Information Environment

CPU Samsung Exynos 8890 Intel Core i7-7700K

Mali T880 MP12 4.20 GHz

Memory 4.00 GB 16.00 GB
os Android Windows 10 pro 64

Nougat 7.0 bit
API & Android 4.4
Application (API19) JAVA_FX
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