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Abstract An open office or a shared office is emerging as the emphasis on the collaborative and communicative
work environments is increasing. In the past, the user maintained the space, but the maintenance of indoor space
became difficult because there is no fixed user. Indoor space information can be collected using the ICBM framework
system. The facility management can achieve this with data. Therefore, this study proposed a framework based on
ICBM (Internet of Things, Cloud, Big Data, and Mobile) for verifying the possibility of a smart facility management
system for indoor space. IoT (Internet of Things) technology was used to measure the indoor temperature, humidity,
occupancy, and brightness continuously, and provided the data to Web API via WiFi. Data acquired automatically
via IoT, existing maintenance data, and spatial information were integrated through the Cloud. Big data collected by
sensors were processed as meaningful spatial information for maintenance. Indoor space information and maintenance
information can be delivered to the manager through the mobile. Based on the collected data, room occupancy
recognition is limited due to a range of ultrasonic wave sensors. On the other hand, brightness represents the space
conditions. The difference between lighting on/off, weekday and weekend can be shown. The temperature data and
the relative humidity data were collected steadily to evaluate the comfort.
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3.2 ICBM7|dt AMLZZF Framework
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Table 1. Framework Requirement for FM

Framework Requirement for FM

Indoor condition Sensing / Scan

FM Data Acquisition

FM Data Transmission

FM Data Mining and Processing

Data Reporting
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Table 2. Sensor modules for IoT device

Module Part Feature

ESP8266 (WiFi)
Memory : 128kBytes
Storage : 4MByte

128 x 64, 12C

Micro

NodeMCU Controller

OLED Display

Temperature
Humidity
Sensor

40~80C (20.5T)

DHT22
0~100%RH (+2%RH)

Ultrasonic
sensor

HC-SR04 2~400cm, 15degree

Illuminance
sensor

Cds 10 bits resolution
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Fig. 3. flowchart of data acqusition

Table 3. Used library for micro-controller software

Purpose Used library
Temperature and humuduty module | DHT.h
ESP8266WiFi.h
WiFi module
WiFiClient.h
Web APIL ThingSpeak.h
SPLh
Wire.h
Display module
Adafruit GFX.h
Adafruit SSD1306.h
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