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Abstract: In this research, we aim to alert the congestion risk to event operators by instantly grasping and
visualizing the congestion degree at the event site. In order to acquire the congestion degree in the event
site, we installed a lot of BLE (Bluetooth Low Energy) beacons and collected the BLE beacon information
acquired by the visitor’s smartphone application by the server. The server measures the congestion degree
in the hall. Place the BLE beacon in the venue so that radio waves from at least one BLE beacon can be
received at any point. There are no omissions in the number of installed users. In this research, the crowd
density to be used as an indicator of congestion degree is obtained for correspondence of congestion risk.
The number of people within the range covered by the BLE beacon is obtained by counting the number of
users who received the radio waves of the BLE beacon most strongly and the crowd density is obtained by
dividing this number by the area of a coverage area. Since there are places where BLE beacons can not
be installed, the degree of congestion between BLE beacon points is obtained by spatial interpolation. In
order to improve scalability, processing for finding the BLE beacon that received the strongest radio waves
was cut out to the application side. In 2 days visitors offered this service with a large scale event of about
50,000 people. Regarding crowd density indication, we asked event operators to compare actual conditions
and congestion degree maps, and received an evaluation that there was no difference with the actual situa-
tion. For the architecture that shared functions on the application side and the server side, processing was
completed with an error rate of 0 with respect to the upload of all 1,200,000 beacon radio reception logs from
the application. Furthermore, the effectiveness of being able to grasp the congestion degree in a bird’s eye
view from the operator was evaluated.

Keywords: Information visualization, Wireless Personal Area Networks (Wireless PAN), Location based
services, Risk management of information systems
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Fig. 1 A BLE beacon which is used in the event (Shot with a

10-yen coin for size comparison).
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Fig. 2 Server simple configuration.
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Fig. 3 The congestion degree map for the managers at 13:50 in the “TO-KAIGI 2016”
held at Makuhari Messe on January 31, 2016.
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Fig. 4 The congestion degree map in applications for visitors.
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x 1 BEZERRONE T

Table 1 Investigation method of radio wave reception situa-

tion.
i
FIH¥K | iPhone & Android # 1 & § 2
HEME | FcHmEmIc~ —F > F Sn @I T &
TRl
I AN METH (1/29), 41 X> 1 HHE (1/30),
2 HH (1/31)

® 2 BWZERIOMEME ST & TR

Table 2 Investigation result of radio wave reception situation.

P | A= | k= | k= | k= | k= | &= | &F | B
H V1| v2 | V3 | L4 | V5 | V6 b2
1/29 | 180 | 175 | 179 | 176 | 143 | 167 | 1020 | 0
1/30 | - 154 | 154 | 151 | 108 | 125 | 692 | O
1/31 | - 154 | 154 | 152 | 115 | 116 | 691 | O
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B 5 5:30 WA (B 4.5 BERTTHD)
Fig. 5 At 5:30 (4.5 hours before opening).

X6 8:30 Wa (BIY 1.5 HERTH)
Fig. 6 At 8:30 (1.5 hours before opening).

w1 (BA%s 30 4361
Fig. 7 At 9:30 (30 minutes before opening).
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Fig. 8 The display displaying congestion degree map for event

operators.
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Fig. 9 Breakdown of congestion degree map usage frequency.
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Fig. 10 Image projecting congestion information on wall sur-

face for people flow guidance.
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