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Abstract: Currently, various forms of classes are being conducted in schools to meet the demands of infec-
tious disease control. For example, there are traditional face-to-face lectures, online lectures, and hybrid
lectures that are both online and face-to-face at the same time. When such various lectures are conducted
in a mixed manner, a situation arises where students take online lectures using wireless LAN in classrooms
on campus. The wireless LAN infrastructure needs to have sufficient capacity if multiple students are go-
ing to attend online lectures at the same time using their own terminals. However, in general, the capacity
design of campus wireless LANs is based on the catalog specifications and radio wave simulations, and it is
often unknown whether the quality of communication will be sufficient when a large number of students
are actually connected at the same time. Nevertheless, in order to investigate whether wireless LAN can be
used without any problems in the real environment under the assumed usage, it is necessary to actually
prepare a large number of terminals, or to use expensive measurement equipment and field tests by ven-
dors, which is expensive. Therefore, in order to evaluate the wireless LAN environment in a real environ-
ment at low cost, we have developed a measurement system that uses inexpensive IoT computing devices
as components to evaluate the wireless LAN environment with a large number of wireless client connec-
tions. This system makes it possible to measure the wireless LAN environment under conditions close to
the real environment at a low cost.
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Fig. 1 System components.
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Fig. 2 Example scenarios.
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Table 1 Specifications of measurement node.

ENN Raspberry Pi 4B 4GB

(O] Ubuntu 20.04.1 LTS arm64/AArch64
4% LAN | Buffalo #H# WI-U2-433DMS * 4
802.11a/b/g/n/ac 2.4GHz/5GHz Mixtit
1x1 ZEf A b U — 2 KIS MCS0-9
HT 80MHz *fjit I K E 433Mbps
USB 2.0 i

TZREZITIT b S L HIZL T 5.

4.2 EHEl/ — FOEE

Rl — FON—=FY 2 7THRIIR1OLB) TH 5.
Ky AT L OFH 7 — Fid Netplan TA > % 7 = — AKE
FATO L EEIIRE L TWA I L L, 64bit DM LAN
TINA ARG ANZMHT %4825, Raspberry Pi @
0S & LT, —fn97% Raspberry Pi OS Tid7: < Ubun-
tu arm64/AArch64 % fEH L 72,

#aHll 2 — FiZ 802.11ac %It @ USB ##t O M LAN
TNA A RNOEHR L, WEOMMMLAN 1 ¥ 7 2 — A
EEDLETSHOEEREA > % 72— A %D, AMEWE O
AR LAN Z 5 7 a7 Ay 7 Fid802.11ac KIS T %
A, FEBREREBECTHM L2 UFNREHR LAN O 7 7 — 4
T T7IZBWTIE802.11n TOEHR LN TE Lh ozl
O, 802.1ln MDA ¥ 7 —AL LCTHAL7Z.

FEH  — FIET O D729, Raspberry Pi 4 &
B r— AR R LEE L. ZnEhofHA



IBMAIBZ R/ T2 T T 712X Vol2 No.3 1-10 (July 2021)

B4 SE%LZRHI — K

Fig. 4 Measurement node.
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Fig. 5 Impact of number of interfaces.
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Fig. 6 Impact of interface integration on the same measurement

node.
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Fig. 7 Room dimensions and Wi-Fi station location.
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Fig. 8 Field test.
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Fig. 9 Network environment for the field test.
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6. EX
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b ENh o,
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M OBE~NOREMT GO C2HMBEETCH 2. X
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MOBE~NDRRMB LR EDOLy FT v 7 T1H,
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Y¥a—74 7 TNA AL LTI Raspberry Pi DIAHC
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nano 2 EWE M2 A4 V¥ 72— A &M D720, M2 H
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I3 netplan 2YEI{ES % Linux B&¥E &, ¥ —7v F OS BT
BIES 58 LAN 7N ADHIUSHEHATE 5720, 4
BIEINBMDIT IV Ea—F 1 ¥ 7 TN, A% EH
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