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A Weighted Preliminary Cut-off Indoor Positioning Scheme
Based on Similarity between Peaks of RSSI

Dongjun Kmf,Jooyoung Son'’

ABSTRACT

We have previously proposed a preliminary cut-off indoor positioning scheme considering the reference

point with the same signal similarity. This scheme estimates the position using the relative rank of the

peak of received signal strength from the beacons around user. However, this scheme has a weak point

with lower accuracy when there are more than one nearest reference points having the same signal
similarity. In order to tackle this, we propose a weighted preliminary cut-off indoor positioning scheme.
Firstly, if the above problem occurs, the similarity to the peak of signal strength is considered as well
as the relative rank. Next, weights are assigned to the nearest reference points using the similarity to
the peak of the received signal strength. Finally, the user’s position is estimated by applying the weights.
As a result, the weighted preliminary cut-off scheme improves the positioning accuracy by about 7.9%

compared to the previous scheme.
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1) Receive RSSI from nearby beacons by user’s device

2) Identify UUID of the beacons

3) Find the peak RSSI received from each beacon
4) Calculate relative ranks of the peak RSSI obtained in the step 3)
5) Construct a cut-off fingerprint map consisting of only the RPs storing data the same as the beacon

data of step 2)

Let the number of the RPs be S which is the number of columns in the cut-off fingerprint map
6) if S > K // K is the predefined number of the nearest neighbors to be considered for estimation
7) Select K RPs from S RPs according to higher similarity

S=K
8) end if

9) Calculate the similarity between the relative ranks of step 4)

and the relative ranks of S RPs

10) Find RPs (Let the number be T) with similarity of 0 among S RPs
11) if T=0 // there is no RPs with the same pattern of ranks as the user’s
12) Estimate the center of S RPs as user’s position

13
14
15
16

end if
else

T

end else

Estimate the center of T RPs as user’s position

Fig. 1. The preliminary cut—off indoor positioning scheme considering the reference points with the same signal

similarity,
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Table 1, The received data in real—time

Beacon A B C D
peak RSSI -80 =70 -85 -96
Table 2. A reduced fingerprint map
Beacon .
RP A B C D
2 =71, =73, 1 -92, 3 -97, 4
-82, =76, 1 -83, 3 =95, 4
4 -83, =74, 1 | -84, 3 -92, 4
Table 3. Similarity of peaks of RSSI
QN A | B | C | D | Similarity | Weight
RP
2 7 1 6 0.38
3 216 8 0.3
4 3| 4 1 4 7 0.32
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8) end if

12) T
13) end if
14) else
15)
16)

K

1) Receive RSSI from nearby beacons by user’s device
2) Identify UUID of the beacons
3) Find the peak RSSI received from each beacon
4) Calculate relative ranks of the peak RSSI obtained in the step 3)
5) Construct a cut-off fingerprint map consisting of only the RPs storing data the same as the beacon

data of step 2)

Let the number of the RPs be S which is the number of columns in the cut-off fingerprint map
6) if S > K // K is the predefined number of the nearest neighbors to be considered for estimation
7) Select K RPs from S RPs according to higher similarity

S =

9) Calculate the similarity between the relative ranks of step 4) and the ranks of S RPs
10) Find RPs (Let the number be T) with similarity of 0 among S RPs

11) if T = 0 // there is no RP with the same signal similarity

S

// there are RPs with the same signal similarity

Calculate the similarity between the peak RSSI of step 3) and the peak of T RPs
Calculate the weight of T RPs using the similarity of step 15)

17) Estimate the point of weighted T RPs as user’s position

18) end else

Fig. 2. A weighted preliminary cut—off indoor positioning scheme based on similarity between peaks of RSSI,
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Table 4. The received data at a random user location

JIEoZ & IS 20 M - ALY

of @
Beacon A B C D
peak RSSL | g ) | g9 3| 741 | -75, 2
relative rank

Table 5. A reduced fingerprint map for the user location

of @
eacon
RP A B C D
2 =71, 2 =73, 1 -92, 3 -97, 4
-87, 3 =76, 1 =79, 2 =95, 4
4 -100, 4 | -84, 2 =74, 1 -92, 3

Table 6. Similarity and weight of RSSI peaks at the user
location of @

RP zeon A | B | C | D | Similarity | Weight

2 219|182 4 051

3 12116 5 |20 28 0.33

4 18 17 9 0.16
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