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Network quality measurement when using video delivery using

WebRTC

Abstract: Due to the COVID-19, classes in schools have become online, hybrid, and on-demand in recent
years. Various types of classes, including face-to-face classes, are now offered on campuses, and there are
situations where students take online classes at school. Since students take classes using their own terminals,
the university’s wireless LAN infrastructure is used for communication, such as class distribution. Therefore,
it is necessary to provide a stable wireless LAN infrastructure to a large number of users on campus. Opera-
tional issues for stable wireless LAN operation and measurement of the wireless LAN environment have been
widely researched and developed, including detecting anomalies at the device level, bandwidth measurement
at specific times, and intermittent wireless LAN environment measurement. However, today’s main need for
university wireless LANs is for online lectures. In this paper, we propose a new method for measuring the
bandwidth of a wireless LAN in a classroom. In this paper, we describe the measurement of the quality of
online lectures in a wireless LAN environment using WebRTC, which is often used for online delivery. In this
paper, we describe the measurement of the wireless LAN environment specialized for the quality of online
lectures. The quality of online delivery in a wireless LAN environment was evaluated and monitored.
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Fig. 1 System Overview
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Fig. 3 Wi-Fi device separation using Network Namespace
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Table 1 Specifications of measurement node

ENEN Raspberry Pi 4B 4GB

0S Ubuntu 20.04.3 LTS arm64/AArch64
fEf LAN | Buffalo #:# WI-U2-433DMS * 4
802.11a/b/g/n/ac 2.4GHz/5GHz MiXfiG
1x1 2R A b Y — 24 K5 MCS0-9
HT 80MHz %fit i KHE 433Mbps
USB 2.0 ##intht

3.5 AIFEIEE

27 547> MERTP BX U RTCP OF — & % We-
bRTC DY 7 ETRZIFE S =N ZE DNy RIEHE X A L
2Ry TRILERT S, RTP %7 v MIZIEMED L IEH
FDTF— RPN, Ny ZIWERTP X7y D> —
Y AEE, BBRrLDRA LARXRY T (1T 4 v 21
90000Hz), RTP A v — RO, 7—&XH% A4 XWEFh
%. RTCP %% v FMZIE RTP O %47 v MZIEL o TEY
FNSEZEXR, BHELTVWE R MY —240ID, NTP &
RTOXA LRRY T, FRRP LD XA LAX YT (B
filZ RTP Ny ZIZFU), EFNZEH L/ RTP 0> —47
VAEE, BEZTIOEE L RTP OB T — X% 4 XH
EFN5.

¥7z, SFU LT3R I zhzhoro4 7> b
DR T T ICHEHEREZEIS T2 2N TE 5720,
EHICHEBROR—Y) v 72 BIRY, F—RR—X
WIRET 5.

4. SRFERER - 5T

ARIFFETIRE L -BEFTROFE D=, HIEER B
ZioTz.

4.1 SKERIRIR

KFEDA Y T4 VEAEZHED T2 DI FEICHBE T
ZERICBNT, AMETRELLUMEAEEZEEL
AT LERAVCTEHHZB IR o 7. YEHBEEENIC 1
A, Aruba #d AP-515 EFFEHEARE SN TED, i
BRICHIH U2 ESR LAN 4 0 & — 7 2 — 23T T Y
HiF D 5GHz DFE—F % FMZHER L=, BEHiF o eEix
802.11ax/ac XMETH D, F ¥ 1KY T 4 ¥ 7 OHHIZ
40MHz IZEEINTWVW3.

4.2 FHERER

FERICHIH L7z Raspberry Pi 38 & Of USB &R LAN A
VR—=T7x—RFR1DBEHTDH 5.

Y7 Y2720 T, FHlIAO WebRTC SFU ¥ —
NEZELYLTUE, =TV =RTHHELEHEATY
% Janus-Gateway [9] ZfEH L7z. %7z, WebRTC DaH#l
72947V 7 =7, Python @ aiortc 74 75

(© 2022 Information Processing Society of Japan

Vol.2022-10T-56 No.19
2022/3/7

2500kbps, interface=3

2500kbps interface=2

2500kbps, interface=1

500kbps interface=4

500kbps, interface=3

500kbps interface=2

500kbps, interface=1 EEE Drop Rate

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

4 BUEHA — FTO WebRTC 21535
Fig. 4 Field test on single node
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Fig. 5 Packet loss and jitter change during side traffic applying
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Fig. 6 Packet loss during multi-node measurement
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