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Abstract

Abstract

Keywords: Smart Speakers, Internet of Things, Smart Home Appliances, Arduino

. The origin of the plan

Taiwan is now a country with an advanced age society. For more and more elderly
people, how to promote the safety and convenience of life has become an important issue. It
has become a trend to introduce smart control equipment into the home space to promote life
safety and convenience. For example, the popular "smart speakers™ in recent years can be
used to control various home appliances by voice to meet the needs and convenience of life.

However, for the physical symptoms of the elderly population, such as low vision,
hearing, speech impairment, and physical deterioration, how to use smart control devices to
help them in their lives has become an important issue. This research intends to develop a
prototype of a “Smart Home Gesture Control System”. Through this system, the elderly can
conveniently control the operation of the smart devices in the home space through gesture
commands, and can also detect the gestures of the elderly to activate functions such as

notification and rescue of personal safety.

Il. Research method and process

This project uses literature research, expert interviews and analysis, expert consultation
meetings and other methods to explore the differences in the lives of people with language
impairments and the elderly from those of ordinary people. This study summarizes the items
and contents that can be assisted by smart devices in daily life for people with low vision,
hearing, speech, and subtle hand movement impairments and the elderly. This project uses
loT-related components to develop the prototype of “Smart Home Gesture Control System”.

We write control software and use different gestures to send commands to activate, deactivate
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or adjust controlled home smart devices. This research also connects with wireless city
technology artificial intelligence speakers through the Internet of Things RF control module.
Through gesture control and voice control, the smart home appliances in the house can be
operated at the same time. This makes it convenient and easy to use these smart appliances to

create a comfortable and healthy living environment.

I11. Important findings
A. The IoT components used in the “Smart Home Gesture Control System” developed by
this project include:
(1) Arduino MEGA2560.
(2) ADPS-9960 RGB gesture sensor.
(3) Relay.
(4) Infrared transmitter.
(5) LCD display.
(6) Artificial intelligence speakers.
(7) Wireless emergency button.
(8) 10T RF control module.
B. The smart home appliances that can be controlled by the “Smart Home Gesture Control
System” developed by this project include:
(1) Electric window opener.
(2) Electric curtain.
(3) The operation of the air conditioner, including opening/closing, temperature
adjustment, fan adjustment, air outlet blade rotation control, etc.
C. The advantages of the “Smart Home Gesture Control System” developed by this project

include:

Xiv
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Abstract

Intuitive: The control interface is only in the four directions of up, down, left, and
right, and you can perform the switching of the control household appliances mode
and the control of the operation of smart facilities.

Simplification: With simple gesture control, this system can conveniently operate all
integrated smart home appliances and their operations. It integrates all controls into
a single control display interface, instead of the traditional multiple control and
display methods.

Convenient and labor-saving: the operation of each facility is controlled by the
system, so there is no need to spend manpower to pull the operation back and forth,
which is convenient and labor-saving.

Safety: The operation of each facility is controlled by hand waving, which can
avoid the suspicion of contamination of germs due to hand contact with objects, and
also avoid possible man-made operation errors.

Effective auxiliary tools: For people with mobility impairments, the elderly and
those who cannot be controlled by voice, this system can be easily used to create a
good and comfortable home living environment.

Smart voice control: Through the integration of smart speakers, people who are
generally capable of language expression can also control smart home appliances

through voice.

IV. Suggestions

In terms of literature review, this study summarizes the current status of home care and

the content of smart holistic home care. However, due to time and funding constraints, the
research content is only set in the development of the prototype of the “Smart Home Gesture

Control System”. As for other contents of smart holistic home care, due to the relationship
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between time and space, it will not be included in the work of this project for the time being.
For the follow-up research direction in the future, it is possible to consider the use of
wearing control, allowing the elderly to live at home to reduce potential risks. In the
human-machine interface system, consideration should be given to classifying different
functional deficits, so as to provide appropriate assistance to the elderly with different needs.
During the research process of the comprehensive smart holistic home care system, the
results of the expert questionnaire survey, expert consultation meeting, mid-term and final
report, and achievement report are compiled. The following specific and feasible suggestions

are put forward in this research:

Suggestion 1
Follow-up research on smart holistic home early warning and disaster prevention
system: immediate and feasible suggestions.
Office: Institute of Architecture, Ministry of the Interior.
Co-organizers: Fire Department of the Ministry of the Interior.
When an earthquake occurs, the Bureau of Meteorology can calculate and announce the
epicenter, depth and intensity of the earthquake about 12-15 seconds after it has
collected data from more than five stations. After the Bureau of Meteorology releases
earthquake warning information, the epicenter, depth and intensity of the earthquake can
be retrieved from the Bureau of Meteorology's website, and the distance to the site, the
number of seconds remaining, and the expected intensity of the earthquake can be
calculated. When the calculated earthquake intensity exceeds the early warning value,
intelligent control technology can be used to activate the gas interrupter to turn off the
gas and open the door lock to prevent the door from being stuck for subsequent escape

and evacuation. At the same time, the system activates the sound and light alarm system,

XVi
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displays the information of the earthquake intensity and the remaining seconds to
provide residents with appropriate escape and refuge actions. In particular, the strong
earthquake information can be transmitted to the elevator management center. Before
the shock wave is transmitted to the site, the elevator group managed by the center will
stop to the next floor in advance, control the operation of the elevator, and open the

elevator door for the evacuation of passengers, which can effectively protect life and

property.

Suggestion 2
Related research on intelligent control technology of building elevators in the
post-epidemic era: immediate and feasible suggestions.
Organizer: Institute of Architecture, Ministry of Interior.
Co-organizers: Ministry of the Interior Construction Agency, Republic of China.
The COVID-19 outbreak broke out in early 2020. The mutation rate of the new virus is
much higher than that of the original virus strain, and the epidemic continues to spread
around the world. In June 2021, in a building in Fengshan, Kaohsiung, two households
were infected with the virus on different floors at the same time. After investigation, it
was suspected that the elevator was the most likely place to transmit the virus. Elevator
Is a necessary vertical lifting facility for high-rise home or office, and the elevator needs
to touch the button with fingers when operating. If the front passenger touches the
elevator button with the virus on his finger, the passenger behind him will easily be
infected by the virus if he does not disinfect or wash his hands after touching the same
button. It is recommended to use smart speakers, non-contact buttons, gesture
recognition sensors and downloading elevator operating software through QR Code, etc.,

to provide passengers with non-contact control of elevator operation, which can avoid
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virus infection caused by contact, and can effectively to improve the effect of epidemic

prevention and control, and to protect the health of people.
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#include <Wire.h>

#include <SparkFun_APDS9960.h>
#include <LiquidCrystal_12C.h>
#include <LCD.h>

#include <IRremote.h>

#define LEN 227

#define FREQ 38

IRsend irsend;

/I AC Functions

uintl6_t irON[] = {3000,1600, 500,1100, 500,1100, 450,350, 500,300, 550,300, 500,1100,
500,300, 450,350, 500,1150, 450,1100, 450,300, 550,1100, 500,300, 500,350, 450,1100,
500,1100, 450,350, 500,1100, 450,1100, 500,350, 450,350, 500,1100, 450,350, 550,300,
500,1050, 500,350, 450,350, 500,350, 500,300, 500,300, 550,250, 550,350, 500,300, 450,350,
500,350, 450,400, 450,350, 450,350, 500,350, 450,350, 500,350, 450,350, 450,1150, 450,350,
450,350, 550,1050, 450,350, 550,300, 450,1150, 450,1100, 450,300, 550,350, 500,350,
450,350, 500,300, 500,350, 500,1100, 450,350, 450,350, 500,350, 450,350, 500,350, 500,300,
450,400, 450,350, 500,300, 500,350, 500,350, 450,350, 450,550, 250,400, 450,350, 500,350,
450,350, 500,350, 450,350, 500,300, 500,350, 500,350, 450,350, 500,350, 450,350, 450,350,
500,350, 450,350, 450,350, 500,350, 500,350, 450,350, 500,300, 500,350, 450,350, 450,400,
450,350, 450,400, 500,300, 500,300, 500,350, 500,300, 500,350, 450,350, 500,350, 500,350,
400,400, 450,1100, 500,350, 450,1100, 500,1100, 450,1100, 500,1050, 500,350, 500,350,
450},

uintl6_t irdehumidification[] = {3100,1550, 550,1050, 550,1050, 500,300, 500,350, 450,350,
550,1050, 500,300, 550,250, 550,1050, 550,1050, 550,250, 550,1050, 550,250, 550,300,
500,1100, 500,1050, 550,250, 550,1100, 500,1050, 500,300, 500,300, 550,1100, 500,250,
600,250, 550,1050, 550,250, 550,300, 500,300, 550,300, 500,300, 500,350, 500,300, 550,250,
550,300, 550,250, 550,300, 550,250, 550,300, 550,250, 550,300, 500,300, 550,300, 550,1050,
500,300, 500,300, 550,1050, 550,300, 550,250, 550,300, 500,1050, 550,300, 500,300,
550,250, 550,300, 500,300, 550,300, 550,1050, 500,300, 550,1050, 500,300, 550,250,
550,300, 550,250, 550,300, 500,300, 550,300, 500,300, 550,300, 500,300, 550,300, 550,250,
550,300, 550,250, 550,300, 500,300, 550,300, 500,300, 550,300, 500,300, 500,350, 550,250,
550,300, 500,300, 550,300, 500,300, 550,250, 550,300, 500,300, 550,300, 500,300, 550,300,
500,300, 550,300, 500,300, 550,300, 500,300, 550,300, 500,300, 550,250, 550,300, 550,250,

550,300, 500,300, 550,300, 550,250, 550,300, 550,250, 550,300, 500,300, 550,300, 500,1050,
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550,300, 500};

uint16_t irsleep[] ={2900,1550, 500,100, 500,1050, 500,300, 550,250, 550,300, 550,1050,
550,250, 600,200, 600,1050, 500,1050, 500,300, 550,1050, 550,250, 550,300, 550,1050,
500,1100, 500,250, 550,1100, 500,1050, 500,300, 550,250, 600,1050, 500,250, 600,250,
550,1050, 550,250, 550,300, 550,250, 550,300, 550,250, 500,350, 500,300, 550,250, 600,250,
550,250, 550,300, 550,250, 550,300, 550,250, 550,300, 500,300, 500,350, 500,1050, 550,250,
550,300, 550,1050, 500,300, 550,250, 550,1100, 500,1050, 500,300, 550,250, 550,300,
550,250, 550,300, 550,250, 600,1050, 500,300, 550,1050, 450,350, 550,250, 550,300,
500,300, 550,300, 500,1050, 500,300, 550,300, 500,300, 550,300, 550,250, 550,300, 500,300,
550,300, 550,250, 500,350, 500,300, 500,350, 500,300, 550,250, 550,300, 500,300, 550,300,
550,250, 550,300, 500,300, 500,350, 550,250, 500,350, 500,300, 550,300, 500,300, 550,250,
550,300, 550,250, 550,300, 550,250, 500,350, 500,300, 550,300, 550,250, 550,300, 500,300,
550,300, 500,300, 550,250, 550,1050, 550,250, 550,300, 550,250, 550,300, 500,1100,
500,300, 500};

uint16_t imnosleep[] ={3150,1550, 500,1100, 500,1050, 500,300, 550,250, 500,350, 550,1050,
500,300, 550,300, 500,1050, 550,1050, 550,250, 550,1050, 500,300, 550,250, 550,1050,
550,1050, 550,250, 550,1050, 500,1050, 500,350, 500,300, 550,1050, 500,300, 550,250,
550,1050, 550,300, 500,300, 550,250, 550,300, 550,250, 500,350, 550,250, 550,300, 500,300,
550,300, 500,300, 600,200, 550,300, 550,250, 550,300, 550,250, 550,300, 500,1100, 500,300,
500,350, 500,1050, 550,300, 500,300, 550,1050, 500,1050, 550,300, 550,250, 500,300,
550,300, 500,300, 550,300, 550,1000, 550,300, 550,1050, 500,300, 500,300, 550,300,
550,250, 500,550, 300,300, 500,350, 500,300, 550,300, 500,300, 550,250, 550,300, 550,250,
550,300, 550,250, 550,300, 550,250, 500,350, 550,250, 550,300, 500,300, 550,250, 550,300,
550,250, 550,300, 550,250, 500,350, 550,250, 550,300, 550,250, 550,300, 500,300, 550,300,
500,300, 550,300, 500,300, 550,250, 550,300, 500,300, 550,300, 550,250, 600,250, 550,300,
500,300, 550,300, 500,1050, 550,300, 500,300, 500,300, 550,300, 500,300, 550,1050,
550,250, 550};

uint16_t irswing[] ={3100,1600, 500,1050, 500,1100, 500,350, 500,300, 500,300, 500,1100,
500,300, 500,550, 300,1050, 500,1100, 500,300, 550,1050, 500,300, 550,300, 500,1050,
550,1050, 500,300, 550,1050, 500,1100, 500,300, 500,300, 550,1050, 500,300, 550,300,
500,1050, 550,300, 500,350, 500,300, 500,350, 500,300, 500,350, 500,300, 500,350, 450,350,
500,300, 550,300, 500,300, 550,300, 500,300, 500,350, 500,300, 500,350, 500,1050, 500,350,
500,300, 550,1050, 500,300, 550,300, 500,1100, 500,1050, 500,350, 450,350, 500,300,
500,350, 500,300, 550,300, 500,1050, 500,300, 550,1300, 250,350, 500,300, 500,350,
500,300, 500,350, 500,300, 500,350, 500,300, 550,1050, 500,1050, 500,1100, 500,300,
550,300, 500,300, 500,350, 500,300, 550,250, 550,300, 500,300, 550,300, 500,300, 550,300,
500,300, 550,300, 500,300, 500,350, 500,300, 500,350, 500,300, 550,250, 550,300, 500,300,

550,300, 500,300, 550,300, 500,300, 550,300, 500,300, 500,350, 500,300, 500,350, 500,300,
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550,250, 550,300, 500,300, 550,1050, 500,300, 550,300, 500,1100, 500,1050, 500,1100,
500,1050, 550,300, 500};

uint16_t iroswing[] ={3100,1600, 500,1050, 500,1100, 500,300, 500,350, 500,300, 500,1100,
500,300, 550,250, 550,1250, 300,1050, 550,300, 500,1050, 550,300, 500,350, 500,1050,
500,1100, 500,250, 550,1100, 500,1050, 500,350, 500,300, 550,1050, 500,300, 500,350,
450,1100, 500,350, 450,350, 500,300, 550,300, 500,300, 500,350, 500,300, 500,350, 500,300,
500,350, 450,350, 500,300, 550,300, 500,300, 550,300, 500,300, 500,350, 500,1050, 500,350,
500,300, 500,1100, 450,350, 500,350, 500,1050, 500,1100, 500,300, 500,300, 550,300,
500,300, 500,350, 500,300, 500,1050, 550,300, 500,1100, 500,300, 500,350, 500,300,
500,300, 550,300, 500,300, 550,300, 500,300, 500,350, 500,300, 550,300, 500,300, 500,300,
550,300, 500,300, 550,300, 500,300, 500,350, 500,300, 500,350, 450,350, 500,300, 500,350,
500,300, 550,300, 500,300, 500,350, 500,300, 500,350, 500,300, 500,350, 450,350, 500,300,
500,350, 500,300, 550,300, 500,300, 500,350, 500,300, 500,350, 500,300, 500,300, 500,350,
500,300, 550,300, 500,1050, 550,300, 500,300, 500,350, 500,300, 500,350, 500,1050,
500,350, 500};

uint16_t irup[] ={3100,1550, 550,1050, 500,1050, 500,350, 550,250, 550,300, 500,1050,
500,350, 500,300, 550,1050, 550,1000, 550,300, 500,1050, 600,200, 550,350, 500,1050,
500,1100, 500,300, 500,1100, 500,1050, 550,300, 500,300, 500,1100, 550,250, 550,250,
550,1050, 550,300, 500,300, 550,300, 450,350, 550,250, 500,350, 550,250, 550,300, 500,300,
550,300, 500,300, 550,300, 500,300, 550,300, 450,350, 550,250, 500,350, 550,1050, 500,300,
550,250, 600,1000, 550,250, 550,300, 500,1100, 500,1050, 500,350, 500,300, 500,350,
550,250, 550,250, 550,300, 550,300, 500,300, 550,1050, 550,250, 550,300, 500,350, 500,300,
450,350, 550,300, 500,300, 550,300, 500,300, 550,250, 550,300, 500,300, 550,300, 500,350,
500,300, 500,300, 550,300, 550,250, 550,300, 500,300, 550,250, 550,300, 550,250, 600,250,
500,350, 500,300, 500,350, 500,300, 500,350, 500,300, 550,250, 550,300, 550,250, 550,300,
500,300, 550,300, 500,300, 500,350, 500,300, 550,250, 600,250, 550,300, 500,300, 550,300,
500,300, 500,300, 500,350, 500,300, 550,250, 550,300, 550,300, 500,1050, 550,300, 500};
uint16_t irdown[] ={3100,1550, 550,1050, 500,1050, 500,300, 550,250, 550,300, 500,1100,
550,250, 550,300, 550,1050, 500,1050, 550,250, 500,1100, 550,250, 500,350, 550,1000,
500,1100, 500,300, 500,1100, 550,1050, 500,300, 550,250, 550,1050, 500,300, 600,250,
500,1050, 550,250, 600,250, 550,250, 550,300, 550,250, 500,350, 550,250, 550,300, 500,300,
600,250, 550,250, 550,250, 550,300, 550,250, 550,300, 550,250, 550,300, 550,1050, 550,250,
550,300, 550,1050, 450,350, 550,250, 500,1100, 550,1050, 450,350, 550,250, 500,350,
550,250, 550,250, 600,250, 550,1050, 500,300, 550,1050, 550,250, 550,250, 600,250,
550,250, 550,300, 550,250, 500,350, 550,250, 550,300, 500,300, 600,200, 550,300, 600,200,
550,300, 550,250, 500,350, 550,250, 550,300, 550,250, 550,300, 500,300, 550,250, 550,300,
550,250, 550,300, 550,250, 500,350, 550,250, 550,300, 550,250, 550,300, 500,300, 550,250,

550,300, 550,250, 550,300, 550,250, 500,350, 550,250, 550,300, 550,300, 550,250, 550,250,
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550,300, 550,250, 550,1050, 500,300, 550,250, 550,300, 550,250, 600,250, 550,1050,
550,250, 550};

uint16_t irOFF[] = {3100,1600, 450,1150, 500,1050, 500,300, 500,250, 600,300, 500,1100,
500,300, 550,300, 500,1100, 450,1100, 500,300, 500,1100, 500,300, 500,350, 500,1100,
450,1100, 500,300, 500,1100, 550,1050, 450,350, 500,300, 550,1050, 550,300, 500,300,
500,1050, 550,300, 500,300, 550,300, 500,350, 500,250, 550,350, 500,250, 550,250, 550,250,
600,300, 500,300, 550,300, 500,300, 550,300, 500,350, 500,300, 500,300, 550,300, 500,300,
500,350, 500,1100, 450,350, 500,300, 500,1100, 500,1100, 450,350, 500,250, 550,350,
500,250, 600,250, 550,300, 550,1050, 500,300, 550,1050, 500,300, 550,300, 500,300,
500,250, 550,350, 500,300, 500,350, 500,300, 550,300, 500,300, 550,250, 550,300, 550,250,
550,350, 450,300, 500,350, 550,250, 500,350, 500,300, 550,300, 500,300, 550,300, 500,300,
550,250, 550,300, 500,300, 500,350, 500,350, 450,350, 550,250, 550,500, 300,300, 550,250,
550,300, 550,250, 550,300, 550,250, 500,350, 500,300, 550,300, 500,300, 550,250, 550,300,
550,250, 550,350, 450,1100, 500,350, 450,1100, 500,1100, 500,1050, 500,1100, 500,250,
550,300, 550};

LiquidCrystal_12C lcd(0x27, 2,1, 0, 4,5, 6, 7, 3, POSITIVE);

/Il Pins
#define APDS9960_INT 2 // Needs to be an interrupt pin

Il 3 % #

#define WINDOW 0
#define IN_CURTAIN 1
#define OUT_CURTAIN 2
#define ALL_CURTAIN 3
#define AC_ONOFF 4
#define AC_UPDOWN 5
#define AC_SWINING 6
#define AC_FAN 7
#define W_OPEN 4
#define W_CLOSE 5

/I Global Variables
SparkFun_APDS9960 apds = SparkFun_APDS9960();
intisr_flag = 0;
intmode=0; //0:% > Lp§ & > 270 % & 5 397
intaction=-1; //O:B B ~ LB kx ~ -112
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intmax_mode=7;// &+ &

int window_v = 0; Il & 3 ey i
intin_curtain v=0; [/ ¥ 3 gk i
intout curtain v=0; // %3 gy ik
intall_curtain_v=0; // ¥+ ek iy

void setup() {
/I Set interrupt pin as input
pinMode(APDS9960 INT, INPUT);

/I Initialize Serial port
Serial.begin(9600);
Serial.printin();

/I Initialize interrupt service routine
attachinterrupt(0, interruptRoutine, FALLING);

/I Initialize APDS-9960 (configure 12C and initial values)
if (apds.init() ) {
Serial.printin(F("APDS-9960 initialization complete™));

}else {
Serial.printIn(F("Something went wrong during APDS-9960 init!"));

}

/I Start running the APDS-9960 gesture sensor engine
if (apds.enableGestureSensor(true) ) {
Serial.printin(F("Gesture sensor is now running"));

}else {

Serial.printIn(F("Something went wrong during gesture sensor init!"));

}

pinMode(4, OUTPUT);// B &
pinMode(5, OUTPUT);// B %
pinMode(6, OUTPUT);// B % &
pinMode(7, OUTPUT);// B % &
pinMode(10, OUTPUT);// B ¢t % &

L
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pinMode(11, OUTPUT);// i *t ¥ &
pinMode(9, OUTPUT); //:4 § ‘= ¢t &
int mode = 0;

int action = -1;

window_v =0; Il & F ek f&
in_curtain. v=0; /| M ¥ E vk
out_curtain_v=0; // *tF & ek i

all_curtain_v=0; // #r% ¥ ki
Il ac_ v=0; 4%

Icd.begin(16, 2);
Icd.setBacklight(1);
Icd.clear();

Il > B
digitalWrite(4,HIGH);//
digitalWrite(5,HIGH);//
digitalWrite(6,HIGH);//
digitalWrite(7,HIGH);//
digitalWrite(10,HIGH);//
digitalWrite(11,HIGH);//

print_mode ();

if (mode ==0) {
Icd.print("Mode: Window™");

}else if (mode ==1) {
Icd.print("Mode: In Curtain™);

} else if (mode ==2) {
Icd.print("Mode:Out Curtain™);

} else if (mode ==3) {
Icd.print("Mode:All Curtain™);

} else if (mode ==4) {
Icd.print("Mode: Air Cond™);

} else if (mode ==5) {
Icd.print("Mode: AC Temp UD™);

108



} else if (mode ==6) {
Icd.print("Mode: AC SWING");

}else if (mode ==7) {
Icd.print("Mode: AC FAN");

¥

Icd.setCursor(0,1);
if (action ==0) {
if (mode ==4) {
Icd.print("Action: AC Off");
} else if (mode == 5) {
Icd.print("Action:Temp Up");
} else if (mode == 6) {
Icd.print("Action: No Swing");
} else if (mode == 7) {
Icd.print("Action: Weak");

}else {
Icd.print("Action: Close™);

¥
} else if (action == 1){
if (mode ==4) {

lcd.print("Action: AC On™);
} else if (mode ==5) {
Icd.print("Action: Temp Down");
} else if (mode ==6) {
Icd.print("Action: Swining");
}else if (mode ==7) {
Icd.print("Action: Strong");
}else {
Icd.print("Action: Open™);
¥

}else {
lcd.print("Action: N/A");

void loop() {
Icd.setCursor(0,0);
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if (isr_flag ==1) {
detachinterrupt(0);
handleGesture();
isr_flag = 0;
attachlInterrupt(0, interruptRoutine, FALLING);
¥
¥

void interruptRoutine() {
isr_flag =1,
}

void print_lcd () {
Icd.setBacklight(1);
Icd.clear();
Icd.setCursor(0,0);

if (mode ==0) {
Icd.print("Mode: Window™");

}else if (mode ==1) {
Icd.print("Mode: In Curtain™);

} else if (mode == 2) {
Icd.print("Mode:Out Curtain™);

} else if (mode ==3) {
Icd.print("Mode:All Curtain®);

} else if (mode ==4) {
Icd.print("Mode: Air Cond™);

} else if (mode ==5) {
Icd.print("Mode: AC Temp UD™);

} else if (mode ==6) {
Icd.print("Mode: AC SWING");

}else if (mode ==7) {
Icd.print("Mode: AC FAN™);

¥

Icd.setCursor(0,1);
if (action ==0) {
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if (mode ==4) {
Icd.print("Action: AC Off");

} else if (mode ==5) {
Icd.print("Action:Temp Up");

} else if (mode ==6) {
Icd.print("Action: No Swing");

}else if (mode ==7) {
Icd.print("Action: Weak");

}else {
Icd.print("Action: Close™);

¥
} else if (action == 1){

if (mode ==4) {
Icd.print("Action: AC On™");

} else if (mode ==5) {
Icd.print("Action: Temp Down");

} else if (mode ==6) {
Icd.print("Action: Swining");

}else if (mode ==7) {
Icd.print("Action: Strong");

}else {
Icd.print("Action: Open™);

¥

}else {
lcd.print("Action: N/A");

void handleGesture() {
if (apds.isGestureAvailable()) {
switch (apds.readGesture()) {
case DIR_UP: /[ 34 4
Serial.printin("# 4c");
inc_mode();
print_mode();
action = -1;
print_lcd ();
break;
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case DIR_DOWN: [/ "
Serial.printIn(";& > ");
dec_mode();
print_mode();
action = -1;
print_lcd ();
break;

case DIR_LEFT: /I Bk
Serial.printin("LEFT");
action =1;
print_action();
print_lcd ();
break;

case DIR_RIGHT: /I K ®
Serial.printin("RIGHT");
action =0;
print_action();
print_lcd ();
break;

case DIR_NEAR:
Serial.printin("NEAR");
break;

case DIR_FAR:
Serial.printin("FAR");
break;

void inc_mode () {
if (mode < max_mode) {
mode = mode + 1;

}else {

mode = 0;

void dec_mode () {
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if (mode >0) {
mode = mode - 1;

}else {

mode = 7;

void print_mode () {

if (mode == WINDOW) {
Serial.printin("#=#41% =");

} else if (mode == IN_CURTAIN) {
Serial.printin("#241p} & E");
Icd.print("Mode: In Curtain");

} else if (mode == OUT_CURTAIN) {
Serial.printin("#=41 ¢ & &");
Icd.print("Mode:Out Curtain™);

} else if (mode == ALL_CURTAIN) {
Serial.printin("#41#73% % E");
Icd.print("Mode:All Curtain™);

} else if (mode == AC_ONOFF) {
Serial.printin("#41:4 % ");
Icd.print("Mode: AC ON/OFF");

} else if (mode == AC_UPDOWN) {
Serial.printin("#3#1:4 # & & # &F"),
Icd.print("Mode:Temp UP/DN");

¥

¥

void print_action () {
/I lcd.setCursor(0,1);
if (mode == WINDOW) {
if (action ==0) {
Serial.printin("#¢ B % = ");
digitalWrite(4,LOW);//
delay(1000);//
digitalWrite(4,HIGH);//
}else {
Serial.printin("® £z % = ");
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digitalWrite(5,LOW);//
delay(1000);//
digitalWrite(5,HIGH);//
¥
} else if (mode == IN_CURTAIN) {
if (action ==0) {
Serial.printin("B B T A£);
digitalWrite(6,LOW);//
delay(1000);//
digitalWrite(6,HIGH);//
}else {
Serial.printin("® fxp % E");
digitalWrite(7,LOW);//
delay(1000);//
digitalWrite(7,HIGH);//
¥
} else if (mode == OUT_CURTAIN) {
if (action ==0) {
Serial.printin("# B ¢ T &");
digitalWrite(10,LOW);//
delay(1000);//
digitalWrite(10,HIGH);//
}else {
Serial.printIn("/# gzt T &");
digitalWrite(11,LOW);//
delay(1000);//
digitalWrite(11,HIGH);//
}
} else if (mode == ALL_CURTAIN) {
if (action ==0) {
Serial.printin("B B 73 % E");
digitalWrite(6,LOW);//
digitalWrite(10,LOW);//
delay(1000);//
digitalWrite(6,HIGH);//
digitalWrite(10,HIGH);//

}else {
Serial.printin("® gx#7% & £");
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digitalWrite(7,LOW);//
digitalWrite(11,LOW);//
delay(1000);//
digitalWrite(7,HIGH);//
digitalWrite(11,HIGH);//

¥

} else if (mode == AC_ONOFF) {

if (action ==0) {
Serial.printin(" & 5 /4 "),
irsend.sendRaw(irOFF, LEN, FREQ); // BB~ #
delay(1000);

}else {
Serial.printIn("® £xi4 % ");
irsend.sendRaw(irON, LEN, FREQ); // B B4 #
delay(1000);

¥

} else if (mode == AC_UPDOWN) {

if (action ==0) {
Serial.printin(": % & & ");
irsend.sendRaw(irup, LEN, FREQ); // M B4 &

}else {
Serial.printIn(": <8 & ");

irsend.sendRaw(irdown, LEN, FREQ); // B B4

¥
} else if (mode == AC_SWINING) {

if (action ==0) {
Serial.printin(" i 2+ b »");

irsend.sendRaw(irnoswing, LEN, FREQ); // ¥ B4 #

}else {
Serial.printin("#& & b = "),

irsend.sendRaw(irswing, LEN, FREQ); // ¥ B4 #

¥
} else if (mode == AC_FAN) {
if (action ==0) {
Serial.printIn(" % i% 1 #");

irsend.sendRaw(irsleep, LEN, FREQ); // B B4 4

}else {
Serial.printin(" 44 & #");
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irsend.sendRaw(irnosleep, LEN, FREQ); // B B4
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