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Indoor Positioning Method Based on Adaptive
Correction Manhattan Distance

CHEN Yi-qi, ZHOU Rong, TENG Jing, ZHOU Hong-bo, LUAN Quan-zhong

(School of Control and Computer Engineering, North China Electric Power University. Beijing 102206, China)

Abstract: In the indoor WiFi environment, a fingerprint matching algorithm based on the adaptive
correction Manhattan distance (ACMD) and access point (AP) selection is proposed for the signal
fluctuation problem neglected by the common fingerprint matching algorithms, and the weighted
K nearest neighbor (WKNN) method is used to estimate the position. First, the AP selection al-
gorithm is used to obtain reliable APs, and only received signal strengths (RSSs) from reliable
APs are used for fingerprint matching. Second, after the WiFi signal propagation attenuation for-
mula and signal fluctuation phenomenon are analyzed, the ACMD is proposed as a similarity met-
ric, which is designed to smooth the effect of signal fluctuations on the calculation of fingerprint
similarity. Finally, WKNN is used to estimate the coordinates of the Test Point. The
experimental results show that in WKNN method, the proposed algorithm is better in positioning
accuracy than other positioning algorithms using Euclidean distance, Manhattan distance, cosine
distance or Sorensen distance.
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Tab. 1 Positioning error based on different T (3~7dBm)

T/dBm 3 4 5 6 7

PR /m 1. 91 1. 89 1. 86 1. 85 1. 86

5L MERIRE /m 2. 64 2. 62 2.59 2.56 2.58
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Tab. 2 Positioning error based on different distance

i) ACMD COSD ED MD SD

R 2 /m 1.85  2.50 2.30 2.25 2.18
67 %6 WEH 1% 2 /m 2.20  2.92  2.72  2.55 2. 54
95 % ME 1% 2% /m 4. 24

RZEARMEZ /m .26 2.02 1.45 1.35 1. 81

EFFHE CE iR ) T 26.0% 19.6% 17.8% 15.1%

.69 5.09 4.67 5. 21

o

LV A [) B 2 ) DG 5 5 3 A (] G 2
SRF iR 22 RIMERANER 3 iR .
x3 EEERBEERTHREZRBFESR
Tab.3 Accumulated probability of error under

fixed accuracy requirements

P /m 1 2 3

ACMD 28.41% 62.41% 83.23%

COSD 33.31% 48.10% 67.44%
ED 17.67% 50.67% 73.28%
MD 14.59% 46.33% 74.41%
SD 37.41% 56. 06 % 71.02%
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