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Abstract: In Nagoya Institute of Technology, we have developed a localization framework using BLE (Blue-
tooth Low Energy) beacons to estimate location of students for automated roll call. About 1600 of BLE
beacon emitters have been installed in our campus. We are challenging to gather and analyze human tra-
jectory using the localization framework. In this paper, we introduce human trajectory data gathering
experiment which is held on Nov. 24-25, 2017 in our campus. 169 subjects participated and 671 trajectory
trips are collected during the experiment. Each subject carries around with his/her smartphone during the
experiment to receive BLE beacons and send them to a data gathering server. The human trajectory data
gathering server receives BLE beacons from smartphones and stores them to its database. We also show
results of comparative pattern mining. By segmenting subjects by gender, we have obtained characteristic
trajectory pattern from each of male and female groups.

Keywords: Bluetooth LE, position estimation, trajectory mining
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Algorithm 1 FastWY method
Require: Dataset D: N individuals including Ncgse cases

and a set of sequential patterns S
R: the number of permutations. a: FWER upper limit.
Ensure: §: the adjusted significance level.
1: procedure fastWY
2: @ < {} // An array of the minimum P-values
3: fort=1,--- ,Rdo
4 Generate a dataset D' whose associations of the indi-
viduals with the trait in D are randomly permuted.
Prin <1
for V singleton pattern ¢ do
Project(t)
end for
Add Ppin to Q
10: end for

11: Sort @ in ascending order.

12: ¢ + max(Q[z] | Qlz] < QlaR + 1])
13: return §

14:

15: function Project(t)

16: if Ppin < f(z(t)) then

17:  return

18: end if

19: if Pmin > P(t) then

20: Pryin + P(t)

21: end if

22: for Pattern ¢’ extended from ¢ do
23:  Project(t)

24: end for

25: return

26: end function
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Time Longitude Latitude | GOAL distance | Symbol
2017-11-24 11:54:20.176 | 136.924149 | 35.156740 52 (N, D)
2017-11-24 11:54:22.210 | 136.924157 | 35.156749 51 (N, D)
2017-11-24 11:54:24.240 | 136.924193 | 35.156742 47 (N, D)
2017-11-24 11:54:26.289 | 136.924186 | 35.156772 47 (W, D)
2017-11-24 11:54:28.262 | 136.924299 | 35.156746 37 (W, D)
2017-11-24 11:54:30.305 | 136.924408 | 35.156769 26 (N, D)
2017-11-24 11:54:32.335 | 136.924538 | 35.156815 15 (N, D)
2017-11-24 11:54:34.375 | 136.924497 | 35.156782 19 (W, U)
2017-11-24 11:54:36.443 | 136.924563 | 35.156845 12 (W, D)
2017-11-24 11:54:38.500 | 136.924561 | 35.156825 14 (W, U)
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Pattern adjusted P| (Male) |(Female)
((W,D), (N, D) x 8) 0.000657 | 125 81
((N,D) x 11) 0.001559 | 112 68
((N,D) x 12) 0.001814 | 105 61
((N,D) x 14) 0.002491 | 91 48
((N,D) x 13) 0.005369 98 56
((W,U), (N, U),(W,D)) 6.637E-06 3 36
((W,U),(W,D), (N,D),(N,U))| 1.259E-05 | 34 84
((W,D), (N,D), (W, U)) 1.857E-05 | 4 37
((W,D) x 2,(W,U) x 2) | 2.174E-05 | 89 136
((N,D), (W, U) x 3) 2.183E-05 | 63 114
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