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1. Introduction

» Broadband Internet service is one of the basic telecommunication services that
are important for national development, allowing citizens to access important
digital information sources and services quickly and efficiently.

» Many complaints about broadband internet services from several users and

attempt to solve the problem continuously that each problem can be caused by
many reasons.

» NBTC lacks in-depth information about the internet usage of service users,

resulting in inability to formulate appropriate policies and guidelines for internet
service providers (ISP)



Objective of this project

» To develop a system and install equipment to test the internet speed of service
providers, collect data, analyze, and evaluate the efficiency of broadband
internet services.

» To develop an internet speed test platform and an efficient database for data
collection, analysis, result display, and evaluation of the quality of internet
signals received by users.

» To collect and analyze data on the broadband internet user experience and
satisfaction, including problems, obstacles faced by service providers, and
factors affecting the quality of broadband internet services.

» To utilize the collected data to support supervision, policy-making, standard-
setting, and the development of indicators related to broadband internet
service provision by service providers.



Internet Speed Test Platform...NBTC doesn't have it. ~
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‘2. Proposed system

The conceptual framework for developing an Internet signal quality
measurement system is divided into three parts:

1) Internet speed test devices (End devices)

» Installed on the side of service providers

» Atotal of 30 devices are deployed for performance measurement

2) The NBTC Speed Test Platform consists of a main server and two Docker
servers. Users are categorized into three groups: NBTC (Admin), service
providers (operators), and general users.

3) Volunteers (End users)
» 200 personal computers are used by volunteers

» These devices send and receive test data through the Docker servers to evaluate internet
signal quality



We will be able to know the quality of the internet service.
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Public internet content: public internet content that s hosted by multiple service providers, content providers and other
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Internet gateway: closest peering point between broadband provider and public internet for a given consumer connection
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Federal Communications Commission Request for Quotation for Residential Fixed Broadband Services Testing and Measurement Solu tion



The proposed network
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mm Operation of the Internet speed measurement platform
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Clustering the testing area (Eastern of

Thailand) for protection traffic problem and

accuracy of testing based on factors:
1) The number of service centers

2) The number of end users (volunteers)
3) The number of end devices (re-Terminal)
4) The distance from the speed test device

to the docker server

| Silhouette width value

NBClust index

No. clusters
K-Means K-Medoid
2 5 0.26 0.32
3 I 0.32 0.39
4 1 0.41 0.40
5 | 10 0.45 0.40

Docker server#1: Cluster 2 and 4
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Network Measurement Tools

» Tools for measuring signal quality and generating network traffic data are
essential in research and development.

» Widely used in academic studies: iPerf3, Ping, LibreSpeed, and OpenSpeedTest.

» LibreSpeed is open-source, enabling developers to install and customize it on
their own servers.

Installation and coding programs :
o | w Nodejs, nvm, pm2 and vpn.

NBTC_Speedtest etc
— v.1.21-AC
. NBTC_Speedtest | (GUI Version)
L% v.1.2.3 (Script
Version)

vpn

The re-Terminal board ready for installation




Internet sighal measurement steps —

End device
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mmm Example of installation of the re-Terminal at the sub-office,
service center, or base station of each operators.




3. Experimental Results & Discussion

3.1 Experimental parameter settings
3.2 Our Proposed Application
3.3 Data Utilization and Dashboard
- Speed data measured from both origin and destination will be compared
- Displayed through Real-time Dashboard Visualization
- Monitor internet signal stability
- Analyze periods of poor internet quality
- Develop policy recommendations or alert service providers to improve
services
3.4 Sustainability Impact
Support the effective development of Digital Infrastructure
- Help increase transparency of Internet services in Thailand
- Support the formulation of digital rights policies and consumer protection



3.1 Experimental parameter settings:

v' The speed internet for download and upload at the operator are fixed speed
as 1000/1000 Mbps.
v’ The end device connect with the ONT by CAT-6
v The end device sampling automatically measure speed internet every 30
min. for at lest 20 days continuously.
v' The end user must test 5 times per day, divided into different time periods as
follows:
1) Morning session, 06:00 - 10:00, 1 time
2) Daytime session, 10:01 - 17:00, 2 times
3) Evening session, 17:01 - 22:00, 2 times
v' Each end user testing total 50 times, then 200 volunteers we will get the
total testing data 10,000 sets.



3.2 Our Proposed
Application

1. Tray APP - vessuremen :
2. Web app - v



1. Tray App for measurement internet at home
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We designed an automatic
measurement of the

internet speed in an hourly Q . 9, :
period.
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2. Web App for Real-time Dashboard Visualization
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Provider can check the
quality of their internet via
the same standard or the
same conditions of NBTC.

Using our proposed system,

a provider can use data to
investigate slow internet
problems.

daun 2 d>uvovire Operator

anslumsuaviRu : 1. taya Dashboard (1kauvav B3kn nany.) 2. UayandUIS quuuaouwun
3. doyavavldvu (uau Operator mdu) 4. Uoyagunsal AlEnagoud uvoY Operator

.................................

Uoya Dashboard (sUauduyov KN nany.)

ety a»
P e 4ok

ﬁagannmsn fuyuuavUWUR

-

Joyavovdldviu (druvav Operator idu)

ioyagunsal Rldnaaou (douvev Operator tidu)



3.3 Data Utilization and Dashboard

- Speed data measured from both origin and destination will be
compared
- Displayed through Real-time Dashboard Visualization
- Monitor internet signal stability
- Analyze periods of poor internet quality
- Develop policy recommendations or alert service providers to

Improve services



Example of Report
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3.4 Sustainability Impact

v Support the effective development of Digital Infrastructure

v' Help increase transparency of Internet services in Thailand

v Support the formulation of digital rights policies and consumer

protection



4. Conclusions

 Real-time speed monitoring using loT devices at the provider side and
software tools at the end-user side allows for accurate and contextual
service evaluation.

« Comparative analysis across different times of the day highlights network
performance fluctuations, which can inform technical upgrades and
operational adjustments.

* The data-driven dashboard enhances transparency, empowers
consumer rights, and supports regulatory bodies in ensuring fair and
efficient service delivery.

* The system contributes to closing the digital divide, improving access
and service quality in underserved areas, and supporting Thailand’s
journey toward a more inclusive and sustainable digital infrastructure.
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