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1. Introduction

1.1 Problem

Different people prefer to fall asleep and wake up to different ambient conditions. While some
people may prefer to go to bed in a colder room and to wake up to natural sunlight, others may
prefer a cozier room at night and not quite as much sunlight right after waking up. Some may
like to fall asleep to the sound of the rain outside or to breathe fresh air in their room in the
morning. Despite this, it’s not always safe or practical to leave a window open for an indefinite

period of time.

1.2 Solution

Our solution is to create a fully automated window/blind regulation system that operates
according to multiple different indoor and outdoor environment conditions. Depending on the
temperature, humidity, air quality, and level of available sunlight, the user would be able to set
the window and blind to open or close according to their preferences. The indoor environment
would be monitored by various sensors and compared to outdoor weather conditions as made
available by an online weather forecast. Depending on the preferences set by the user, the
window and blinds would be adjusted accordingly by motors connected to the system. All of
these components would allow the user to fine tune the ambient conditions within their home to

their own personal preferences without having to worry about safety.



1.3 Visual Aid

Physical window to be managed by the system
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Conceptual diagram of system



1.4 High-level requirements

1.4.1 - The windows and blinds should be able to close/open automatically instead of manually
via motors and signals from the microcontroller.

1.4.2 - The windows and blinds should have sensors that are capable of accurately recording

conditions within the home.

1.4.3 - The windows and blinds should be able to correctly adjust according to the data retrieved

from the sensors.

2. Design

2.1 Block Diagram
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2.2 Subsystem Overview and Requirements



2.2.1 Power Supply System - This will be the system responsible for powering the entire system
by distributing varying DC signals to each component. The whole system will be powered by a
battery which will then be stepped down (or up) as needed by the other subsystems.

2.2.2 Indoor Environment Analysis - Using various sensors, this subsystem will record data
about the environment inside the home and send it to the main microcontroller in the control unit
through a different microcontroller via bluetooth.

2.2.3 Outdoor Environment Analysis - This subsystem will retrieve data from the internet
containing information about outdoor conditions (temperature, humidity, etc.). It will then send
this information to the control unit.

2.2.4 Control Unit - This subsystem will contain the main microcontroller which will be
responsible for receiving signals from the indoor and outdoor analysis units to determine how to
adjust the window and blinds separately. It will then send signals to the window adjustment
subsystem accordingly.

2.2.5 Window Adjustment - This is the subsystem responsible for manually adjusting the
window and blinds. There will be motors attached to the parts of the window and blinds that are
responsible for their individual movements. The motors will do this using the signals received

from the control unit.

2.3 Tolerance Analysis

An aspect of the Automatic Window/Blind Regulator that would pose a risk would be if the
device has enough force to close the window correctly and successfully. The force required to
open or close windows is estimated to be around 5 lbs. of force or 22.2N. This force problem
may pose a risk for the blind regulator as well since some blinds have a pull-down mechanism in

order to regulate the blinds.



3. Ethics and Safety

3.1.1 - This project will need to retain the same level of security as that of a normal window. This
requires a safety feature that can shut the window in order to prevent burglaries or other forms of
danger.

3.1.2 - The window also poses a risk to the user under dangerous weather conditions (air quality,
extreme temperatures and weather) and must be shut in accordance with these conditions to

prevent danger to the user or home.



