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Abstract

Smart blackout curtain automatically opens and closes according to the user’s setting for
the busy modern man’s smooth sleep activity without needs to operate the curtain manually.
In this paper, to open and close the curtain according to the temperature, illumination, voice
recognition and fine dust, the blackout curtain utilizing 10T technology was implemented by
adding the voice recognition technology to the opening function by each sensor, through
which it is expected to provide the convenience and the benefits to the life by allowing the
operation anywhere.
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1. Introduction

While the 4th industrial revolution is emerging, the products grafted with next-generation
technologies are already being developed in many areas [1][2]. Among them, 10T refers to the
technology or environment that transmits the data through internet in real-time by attaching
the sensor to the object [3][4]. Since the daily routine of the modern man exposed to the
excessive lights by the urbanization and the increase of night activities works as a cause of
insufficient sleep, this study was intended to benefit the life by enhancing the quality of
modern men’s sleep using various sensors attachable to the Arduino so that they can sleep
comfortably at least during the sleeping hours.

Measuring the fine dust through the fine dust immediately at the window sensor attached to
the curtain and operating the air purifier connected to opening of curtain responding to the
fine dust problem in our country and allowing the people to live in the healthy environment.
Therefore, this paper was intended to provide the comfort to the life and allow the people to
enjoy the healthy life by grafting the existing curtain with 10T, one of the next-generation
technology, and the voice recognition function.

2. Related Research

In this chapter, the research was made to open and close the IoT blackout curtain using
temperature and illumination sensor and to add the voice recognition function preparing the
foundation for the advanced design. For the function of 10T blackout curtain, basically it is
enabled to open and close automatically enhancing the user’s convenience. And using the
temperature and illumination sensors, opening and closing are possible according to the user’s

Avrticle history:
Received (November 7, 2019), Review Result (December 15, 2019), Accepted (January 28, 2020)

Print ISSN: 2207-4538, elSSN: 2207-4546 |JIoTA
Copyright © 2020 GV Press



Implementation of loT Smart Blackout Curtain Including Voice Recognition Function

set value. The user’s convenience is enhanced further by adding the voice recognition
function. The most distinguishing characteristic is that it can be managed in real-time by
controlling it remotely through the application. In addition, it can be opened and closed more
conveniently by the voice recognition function. The curtain can be opened and closed by
measuring with the fine dust sensor and when the fine dust is higher than the set value, it will
operate the air purifier.

2.1. Voice Recognition API

Application Program Interface (API) that supports the developer environment of the voice
recognition program is a kind of collection of the functions required to develop the voice
synthesis and voice recognition program [5]. Among the voice recognition technology, there
is a technology to output the voice to texts with TTS technology but this study used mainly
the speech recognizer API. Most of today’s smartphones are equipped with voice recognition
function. Apple is equipped with Siri, Samsung is equipped with Bigsby, Google is with
Google Assistant, and there are Naver Clova, Giga Genie of KT, etc.

2.2. 10T and Sensor

The most important factor in selecting the sensor is the function, price and the size. The
higher the performance, the lower the price and the smaller the size, in the wider area, the
sensor is utilized and can generate more data. As an example of 10T sensor, there is the sensor
for fine dust, light intensity at night, floating population, etc. and in this study, the sensors for
illumination, temperature and fine dust were used. [Table 1] is the Main sensor used by
industry [6].

Table 1. Main sensor used by industry

Temperature sensor, Humidity sensor

Vibration sensor, Noise sensor

Contact sensor, touch sensor, Pressure sensor

Consumer-

‘ Microphone, camera
electronics

Close proximity sensor, lllumination sensor, Color sensor

Acceleration, terrestrial magnetism, Gyroscope

IR movement, Body temperature sensor

Lane sensor

Carbon dioxide, fine dust, yellow dust detection

Home/ building Gas, smoke, fire detection

Camera

Infrared lines, acoustic, vibration detection

Movement, pressure sensor

Barometric pressure, temperature, humidity

City/ environment Sunshine, infrared lines, UV rays

Radiation detection sensor

Pesticide, toxic detection
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3. Demand Analysis

The characteristics, the strength and weakness of the product and the application supported
them related to the loT business currently appeared in our country were analyzed and the

characteristics differentiated of the smart blackout curtain being to be designed by
benchmarking them.
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[Figure 1] is the application supporting the blind of Somfy and LGU+ and can open and
close the blind using smartphone anytime and anywhere [7]. Like the alarm function of the
smartphone, it can open and close by setting the time. However, opening and closing
operations are possible only through the smartphone application. In addition, it has weakness
that it is the service required for the subscription of paid IoT service.

[Figure 2] is the Brunt Blind Engine and the supporting application. 10T blind of Somfy
shown in Figure 1 requires the assistance of professional when installing it, but in case of
Brunt Blind Engine, the engine can be attached easily alone without the assistance of
professional, and it has advantage that the adjustment by the operation of slide as much as the
user wants not by specific stage. However, it has disadvantage that the curtain made of cloth
cannot be used and it is operated only with Amazon Echo.

In the results of analyzing these two products, the products related curtain & blind in the
market can be opened and closed anytime and anywhere and the automatic operation enable
to set alarm is basic. In addition, the neat and simple Ul (User Interface) design contribute to
using the application easily. However, the application has limitation such as operation and
adjustment limited to the application, additional cost of paid service subscription, limited
technical support and application. Therefore, we would like to design the smart blackout
curtain that can be opened and closed automatically by product itself, without paying
additional charge and supported without limitation. In addition, considering the seriousness of
fine dust in our country, we would like to make it differentiated by adding the fine dust sensor.

4. Design

In this study, the main objective of the design is to design the smart blackout curtain that
the curtain is operated automatically according to the setting or sensor operation not by the
manual operation.
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Figure 3. Flow chart
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As shown in [Figure 3], the temperature sensor, illumination sensor and the fine dust
sensor measure the temperature, brightness and the fine dust concentration by detecting the
surrounding environment. And then, it compares the information received from the sensors
with the user setting in the application and opens or closes the curtain automatically. Opening
and closing the curtain are possible through the voice of user by adding the voice recognition
function although it does not reach the set value. [Figure 4] shows the artificial intelligence
out of Ul design of application. The relevant page can be viewed by setting in the main. The
conversation in each situation of going out, sleep, the weather is added as a command. If the
user speaks out command, the application execute the set command.
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Figure 4. Voice recognition Ul

5. Conclusion

In this paper, the smart blackout curtain, which opens and closes automatically by
recognizing the light intensity, differentiated with existing blackout curtain, was designed.
This blackout curtain can be controlled remotely through the application and equipped with
voice recognition technology, the next-generation technology, to complement the
inconvenience and something unsatisfactory. It was designed so that it can alleviate the
inconvenience of opening and closing manually through the voice recognition, which is the
core function, and can provide the convenience to the consumer with the function of opening
and closing the curtain automatically by analyzing the intensity of light.

As the average temperature of the global village is raised continuously, the intensity of the
sunlight becomes more stronger [8][9]. To get away the inconvenience such as waking up
unintentionally by the sunlight or unable to see the object well by being dazzled, etc. the
people who are using the blackout curtain are being increased. Therefore, this paper expect
that the blackout curtain would be useful and convenient in our daily living by
complementing and improving the existing blackout curtain. In addition, this paper intended
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to contribute to the growth of voice recognition technology increasing the interest and
convenience of the consumer by equipping the voice recognition, which is an innovative
technology, to general blackout curtain additionally.
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