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Unsupervised locating of WiFi access points using smartphones
J Koo, H Cha - IEEE Transactions on Systems, Man, and ..., 2012 - ieeexplore.ieee.org

WiFi positioning systems require radio maps in the form of either RF fingerprints or positions
of WiFi access points (APs). In particular, knowledge of the AP positions is essential to
enable a locating mechanism as well as to understand the nature of underlying WiFi ...

WYY 633 Q18 HEEXE HA| 4712 HH

Localizing WiFi access points using signal strength
J Koo, H Cha - IEEE Communications letters, 2010 - ieeexplore.ieee.org

When estimating the location of WiFi access points (AP) in an anonymous environment, the
required parameters of the radio propagation model are not readily obtainable. This letter

investigates the use of received signal strength (RSS) for range-based AP localization when ...
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1. WiFi = CHEF2| 4L 118 oF AEHXIIF QICE (bssid - mac address)
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War Driving: Driving Technology
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AP#1

(37.1212, 126.1234,
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Our Service Architecture
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Google
@ BigQuery

BigQuery
BigQuery
BigQuery

BigQuery

19.9.1. ~19. 9. 30.

Analysis
Active Storage
Long Term Storage

Streaming Insert

Ateat 298
Atk 37.728
Atk 69,738

tebibyte $1489
gibibyte $779

gibibyte $720
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CHA[1, AP & % 7|12 @ o)) Shue

L

= get_bssid_location_list_2 A [ uEE7a77 r 3 | s

| CREATE TEMPORARY FUNCTION
2 parseVisit(q STRING, k STRING)
3 RETURNS STRING

4 LANGUAGE js AS ™
5 return parseVisit(qg, k);
g
/

3

9

OPTIONS (
library = 'gs://mutely/bigquery_udf_libs/loplat_bg_udf_lib1.js’

);
O RSCEES ¥ | NE v o B AHE O #H2leY v & HEI| v

: A3 Al 0] H2|7H15.2TBE A2giicts @
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CHA[1. AP & 2t J|2 §O7| (BigQuery) &

SELECT bssL.bssid, ts local, bssL.rss, lat, 1lng
FROM
(SELECT * FROM
(SELECT
ts local
,parseBsslist (msg) as bsslList
,parseVisit (msg, 'lat') as lat, parseVisit(msg, 'lng') as 1ng
FROM
(SELECT timestamp, msg
FROM request log * , UNNEST (protoPayload.line) AS line
WHERE TABLE SUFFIX BETWEEN '20170910' AND '20180110'
) )
) , UNNEST (bsslList) as bssL
WHERE bssL.rss > —-75
GROUP BY bssL.bssid




Row bssid
00:23:aa:83:cb:f1
90:9f:33:80:5e:d4
00:1d:33:03:da:bc
02:23:aa:6a:11:39

AW -

EH|O|= ID
EH|O|= 371

o 7h4

|1, AP 2 2= 7|2 B OoJ| (&1} zots

ts, rss, lat, Ing, time_lag, accuracy, provider(net, gps, lop)
71117,-54,37.4773216,127.1244652,42,19,net,71121,-62,37.4771148,127 .124¢

70915,-79,37.5079379,127.033314,7,20,net,71120,-68,37.5080559,127.03339
70902,-67,37.4931193,126.7881793,1,64,net,70901,-70,37.4932977,126.7869
71103,-75,37.8304458,126.8328597,2,30,net,71203,-72,37.8302186,126.8330

banded-totality-629:p_johnkoo.bssid_list_1906_1908

666.18GB
42,783,810



2 CHA|: Clustering & &%t x| &7 o

OPTIONS ( library = ‘gs:/../bigquery udf libs/loplat bqg udf lib.js’);

CREATE TEMPORARY FUNCTION
clusterlLocations (s STRING)

RETURNS STRUCT<lat FLOAT64, 1lng FLOAT64>

LANGUAGE js AS """

return clusterLocations(s);""";

SELECT bssid, cluster.lat as lat, cluster.lng as lng
FROM
(SELECT bssid, clusterlLocations (locations) as cluster
FROM bssid list 3months




2 CHA|: Clustering 2 %t QJX| £™ (RE) =™

clusterlocations (locations) : udf written 1n java script

— pseudo code —
clusters = []
CLUSTER RADIUS = 200 meters

// location: ts, rss, lat, lng,
for(location 1n locations)
for(cluster 1n clusters)
1f (dist (center of cluster, location) > CLUSTER RADIUS)
insert new cluster into clusters
else:
adjust center of cluster with location data

find the best cluster 1n clusters
—> size 1s dominant and recently observed



2 THA|: Clustering 2

A 7|0

el

W N

MSREE  D[2|&Y]

bssid

ec.e1:a9:34:7e:e2
12:23:aa:b6:ac:f6

88:3c:1¢:d2:15:b3
00:23:aa:d1:12:42

lat

36.323517
37.474506
37.521673
37.479408

Ing

127.419779
126.701587
127.047334

126.913378

Eo
of

O L.
tss tse floor
90601 90830 0
90601 90825 0
90621 90831 0
90719 90829 0
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dominant ot cluster 2| AP BF A3 (outlier X|AH)
A =8 Y=t & 0l



DEVIEW

Optimization with Golden Set

AP
"""" MAP
HIO|E clustering SIPNESS
(212 algorithm algorithm ‘

Golden
Set




DEVIEW
2019

golden set : 19272

Ql&] &2t 319}
mean error: 18.25
median error: 16.28
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https://developers.loplat.com/wps/
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MDS (Multi-dimensional Scaling) 7| &&
Seattle LA Houston New York
Seattle 0 959 1891 2408
LA 0 1374 2457
Houston 0 1374
New York 0 Seattle New York

o —

- pi = (pix, Piy) - & =E2| 2K w.

@ Huston
- f(pij) : pi 2F p; AFO]L] AL | LA
- djj - dissimilarity  A—— —

then, find all pi to minimize

2 E[f(p’]) _dg/]z
\ J

scale factor
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