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A Study on Average Range Setting in Adaptive KNN of WiFi
Fingerprint Location Estimation Method
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Abstract Research on the technique for estimating the indoor position has been actively carried out. In particular,
the WiFi fingerprint method, which does not require any additional infrastructure, is being partially used because of
its high economic efficiency. The KNN method which estimates similar points to the corresponding points by
comparing intensity information of the WLAN reception signal measured at various points in advance with intensity
information measured at a specific point in the future is simple but has a good performance. However, in the
conventional KNN scheme, since the number K of average candidate positions is constant, there is a problem that
the position estimation error is not optimized according to a specific point. In this paper, we proposed an algorithm
that adaptively changes the K value for each point and applied it to experimental data and evaluated its
performance.
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Fig. 1. Typical similarity pattern for place A.
(a) position (6, 3), (b) position (15,4)

&, 8 12 T 19 200 i@ 2 el o] A
Aoz 49 Aolu g F4 i lest)
7k @7 FA1E 0] YLk 6, 3)3 (40, 8) 27 17 1 (a)
o a9 2 (Dol B AR, Aolgkdift)ol 22,

%Aw} S5 Aol ofe] ) sl Afola, ol

- 131 -



A Study on Average Range Setting in Adaptive KNN of WiFi Fingerprint Location Estimation Method

a3 2, B EANAML MRl FALE THE,
(a) %l (32, 4), (b) HZ| (40,8)

Fig. 2. Typical similarity pattern for place B.
(a) position (32, 4), (b) position (40, 8)
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Table 1, Similarity to WiFi fingerprint data for two
locations in two locations, respectively
Place A Place B
No 6, 3 15, 4 32,4 40, 8

est. | diff | est. | diff | est. | o] | est. | diff
3,3 10 |154| 1.0 [32,4] 10 |42 8] 10
8 1 |1.088|17, 3| 1214 |30, 2| 1720 | 38, 8 | 1.048
1092 | 17,2 | 1.393 | 34, 4 | 1.966 | 44, 8 | 1.130
4,3 | 1.096 | 11, 6 | 1.446 | 28, 2 | 2045 | 40, 8 | 1.152
8 4 | 1139 | 12, 2| 1.446 | 32, 2 | 2129 |42, 10| 1.247
10,5 1.164 | 10, 1 | 1513 | 34, 2 | 2.243 | 36, 8 | 1.262
1178 | 12, 6 | 1.521 | 30, 4 | 2.246 |42, 12| 1.286
85 | 1182 |17, 1 | 1540 | 28, 4 | 2526 |44, 10| 1.314
73 1229115 6| 1548 |36 22602 |34, 81315
10 | 10, 6 | 1.246 | 17, 4 | 1.567 | 36, 4 | 2938 |40, 10| 1.456
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Table 2, Position estimation error for two locations in
two locations, respectively

Place A Place B
K 6, 3 15, 4 32, 4 40, 8
est. | err | est. |er| est. |emr| est. |er
1 3030 | 30 | 15040 | 00 | 32040 | 0 | 42080 | 20
3 |4917 | 17 | 16231 | 15 | 31934 | 06 | 41.380 | 1.3
5 |5324| 09 | 14634 |07 | 31330 | 12 | 41284 | 1.2
7 16630 06 |13734| 14 | 31530 | 1.1 | 40688 | 1.0
9 6832 | 08 | 14135 1.0 | 30,1.1 | 1.1 | 40388 | 0.9
11 72341 12 | 14134 | 1.0 | 32230 | 1.0 | 40292 | 1.2
13 | 7434 ] 15 | 14034 | 1.1 | 32431 | 1.0 | 40395 | 15
15 | 7533 | 16 | 13433 | 1.7 | 32433 | 0.8 | 40096 | 16
17 | 7833 | 18 | 13232 | 19 | 32334 | 0.7 | 39698 | 1.8
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Table 3. Comparison of existing and optimal methods
and proposed methods for two points in two

locations, respectively (amplitude ratio=1.17)

Place A Place B
algorithm 6, 3 15, 4 32, 4 40, 8
est. |err| est. |err| est. |err| est. |emr
fixed _
5324109146341 0.7(31.330( 1.2 41284 | 1.2
K=5
optimum | 6.1,2.8 15.0,4.0 32.04.0 40.3,8.8
0.3 0.0 0 09
K (K=6) (K=1) (K=1) (K=9)
6.1,2.8 15.0,4.0 32.0,4.0 41.08.0
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Fig. 3. Typical similarity pattern for place B (solid
line: place A, dotted line: place B)
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