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Abstract

Herein, an Internet of Things (IoT) system with remotely reconfigurable gateways and wireless
sensor network (WSN) nodes is presented and its applications are discussed. This IoT system
consists of wiki pages, bots, (defined as remotely controlled devices), and remotely reconfigu-
rable WSN Nodes. Each bot can be used as the gateway of the WSN if the bot was connected
with it. The bots/gateways and WSN nodes of the 10T system are controlled by scripts written on
wiki pages that are read by the bot/gateways, which then forward the commands contained in the
scripts to the WSN nodes. Each WSN node then executes the commands, obtains the resulting
sensor values, and then returns those values to the bot/gateways. The bot/gateways relay the
values and write them onto the wiki page. Each bot and WSN node is flexible and reconfigurable
because its behavior can be changed by the script commands written onto the wiki page. Using
this IoT system, we created a measurement system to evaluate activity levels of group work in a
classroom. After developing the measurement system, we found it was possible to adjust the
sampling rate for obtaining sensor values simply by rewriting the script on the wiki page without
directly manipulating the WSN.
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1 Introduction

A typical Internet of Things (IoT) system consists of Internet servers, Internet edge gateways,
and devices with sensors/actuators that are connected to those gateways by wires or wireless
networks. When the number of components making up an IoT system becomes very large,
powerful managers must be used to administer them effectively. This issue is complicated by the
fact that sensor/actuator-equipped devices may be placed in a wide variety of natural areas such
as mountains, fields, rivers, the deep sea, and even outer space. Alternatively, they can be found
in urban settings, such as the tops of buildings and towers, inside buildings, or even within small
spaces inside machines. As a result, it is often hard, and sometimes even impossible, for a
manager to directly monitor and operate such devices. Nevertheless, [oT system managers still
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