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Abstract:

Our project is important because Palestine is considered one of the states which has high proportion of
disabled people relative to its population. and we need to help them to live normal life as any one does.

One of the biggest obstacles facing a disabled person climbing stairs, there is a kind of chairs that can
climb the stairs which were previously invented. Our project is a developed chair from this kind to make
the chair integrated in terms of safety and multi-functionality.

Our idea is a system for the disabled people which have many features, first it guarantees climbing the
stairs safely by sensing the tilt and balancing the chair based on the angle of the chair inclination, and
ensures that the person is still fine and has not fallen from his chair, also make them control their house
devices wirelessly.

So, the main objectives of our project providing an integrated support environment for people
to live normal life.

We used a model, which is a children's toy available in the market to represent the idea of climbing
the stairs (Through an elastic belt that has a strong cohesion with the ground and allows movement in the
same time), in the lowest cost. As this:

THE TOY\ FIGURE

After that, we had made a mobile application on app inventor, which we used it as a controlling
system, to control the movement and the speed, ensure that the person in fine situation, deal with
emergency statues, and control the house devices using WIFI.

We used ESP32 module with Arduino IDE because it supports the features which we used.

And we used a sensor which can measure angular momentum or rotation along all the three axes in
the chair to handle the seats' tilt to add safety while climbing the stair.



Chapter 1: Introduction

1.1 Statement of the problem

48.4% of the total number of people with special needs in the Palestinian Territories are those with
movement disabilities, so the idea came when we see this group in our society suffering from many things,
so can we provide a safe and easy environment for them from this category and specifically paraplegia?
because the traditional wheelchairs don't provide that and there is an urgent need to find innovative
solutions to help them.

1.2 Objectives

The project aims to help people with special needs from category of paraplegia in terms of safety and
controlling the surrounding area like the stair and the electrical appliances, so we hope that the project will
help them live a normal life and ease it to them as much as possible in dealings and using, and this will
open up facilities for them to enable them to integrate into the labor market and other aspects.

1.3 Importance of work

Traditional chairs don't fulfill the purpose and it shows a heavy dependence on people, so our system
will make their life easier and more secure, and it will reduce dependence on others significantly. It will
enable them to handle their home and outdoor environment.

1.4 Organization of the report

In this report, first you will see an introduction to know the problem and why we need to use the
project in our community, then we started to talk about our journey while working on it, starting with the
constraints which we faced, the earlier courses that we relied on it at work, and the components and codes
that we used. Then you will see the literature review and the methodology we followed, finally you will see
the results the discussion followed by conclusion.



Chapter 2: Constraints, Standards/ Codes and Earlier
course work

2.1 Constraint

According to our lack of experience in mechanical field, we got help in designing the seat of the chair,
and another one is the constant need for Wi-Fi so that our project based on the use of Wi-Fi. Finally, the
GPS, this technology consumes a lot of battery capacity, in addition to the presence of engines and this is
the reason why we changed the battery and put a battery with a higher capacity instead of the old one and
we need to charge it continuously.

2.2 Standards/Codes

After searched and comparing, we used ESP32 as a microcontroller because it supports the features
which we used like WIFI feature and has a good number of cores.

== e e s
Number of Cores 2 1 1
Architecture 32 Bit 32 Bit 8 Bit
CPU Frequency 160 MHz 80 MHz 16 MHz
WiFi YES YES NO
BLUETOOTH YES NO NO
RAM 512 KB 160 KB 2 KB
FLASH 16 MB 16 MB 32 KB
GPIO PINS 36 17 14
Busses SPI, 12C, UART,  SPI, 12C, UART,  SPI, 12C, UART

12S, CAN 128
ADC Pins 18 1 6
DAC Pins 2 0 0

THE DIFFRENCES BETWEEN ESP32 AND OTHER CONTRLLERS ¥ FIGURE

And we used Arduino IDE for coding.

™

ARDUINO



2.2.1 The hardware components

1- ESP32 WROOM with 30 pins

ESP32 WROOMY FIGURE

This board is used with 2.4 GHz dual-mode Wi-Fi and Bluetooth chips by TSMC 40nm low power
technology, power and RF properties best, which is safe, reliable, and scalable to a variety of applications.

This is Pinout guide:

==

ESP-WROOM-32

[N
RTC_GPIOO || Sensor VP || ADC1CHO || GPIO36
RTC_GPIO3 | Sensor VN ][ ADC1CH2 || GPIO39
TRTC_GPIOA | ADC1 CH6 | [ GPIO34 |
RIC GPios | AocicH? | [ GPIO3S
RTC_GPIOS ) [(TOUCHS ) [ADCI CH4 | [ GPIO32
(TRTC_GPIOS |[_TOUCHS | [ ADC1 CH5 | [ GPIO33
RTC_GPIO6 || DACL ADC2 CH8 [ GPI025 GPIOS | [(VsPIcso |
RIC GPIO7 ) [(DAC2 ) (Apc2 cho ) [GPIO26 | [GPIO17 ) [[UART 27X
[RIC.GPO17 | [ TOUEHT | [ ADC2 CH7 | [ GPIO27 | R PASIPNNPRS (RONSONPNPNSRE  GPIO16 | UART 2 Rx
(CRCEo16 | (HsPi Cux_| [TTOUCHS ) (ADC2 CH6 ) ((GPIO14 (_GPI04 ][ ADC2 CHo ) ((TOUCHA) (TRICGPIOI0"
[[RTC.GAOIS ) [HSPI MISO | [ TouicHs ) | ADC2 cHs | GPIO12 | " GPI02 | [ADC2 cH2 | [[TOUCHZ | [(RIC.GPOL2
RIC GPO14 || HSPIMOs! | [ TOUCHA | | ADC2 CH4 | GPIO13 - GPIO15 | [ADC2 cH3 | [ TOUCHS || HsPicso | (TRIC GOl |
r
-

GPI023 | [VsPImosi |
GPIO22 | [[Ti2€seL )
GPIO1 || uARTOTX
" GPIO3 | [UARTORX
GPIO21 | [T12ESDA )
GPIO19 | (VSPIMISO |
GPIO18 | [(VSPICLK

PINOUT OF ESP32 ¢ FIGURE



2-SIM808 GSM/GPRS/GPS Module:

We used it to receive GPS data, send and receive SMS messages Make and receive phone calls

SIM808° FIGURE

And this is pins definition:

PING6: GND+

. BK-808 v2 - ; )
wuu. and-global. con m PIN5: RXD+

$589085838058388

PIN4: TXD+

PIN3: PWRKEY+

PIN2: PWRIN«

2-10606-21F81
SN: HPBE14502176327
IHE1: B6506 7020286152
TR TR

PIN1: GND+

238 - 78RR IINNAYINE Ails ‘ PINO: SLEEP+

PINS DEFINITION OF SIM808% FIGURE



3-L298N DC Motor Driver Module:

I

n_;j (o (s (8 (8 T—ﬂm
rrYy
J ENA |

FIGURE 7 L298N DC MOTOR DRIVER

Pin 8 and pin 9 are outputs' channels for motor A and motor b.

Each channel of the module can deliver up to 2A to the DC motor. However, the amount of
current supplied to the motor depends on the power supply of the system.

Pins 5 and 6 for the direction, the spinning direction of the motor can be controlled by
applying logic HIGH (5V) or logic LOW (Ground) to these inputs.

Input 1 Input 2 Direction
0 0 OFF

0 1 Backward
1 0 Forward

1 1 OFF

Pins 4 and 7 for controlling the speed: Pulling these pins HIGH will cause the motors to spin,
while pulling it LOW will stop them. But we controlled the speed by Pulse Width Modulation
(PWM).
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The module usually comes with a jumper on these pins. We removed the jumper to control
the speed of the motors programmatically, and then connected them to the PWM-enabled pins
on the esp32 module.

4- 5V CHANNEL RELAY MODULE ACTIVE HIGH/LOW

Trigger Selector

28810 Pad] MoLqiY f‘\;
SMpon Aviy 1

!
~

<4 =
"
il

P

Input Interface Output Interface

FIGURE 8 5V CHANNEL RELAY MODULE

The relay is a programmable switch that can be used to control ON/OFF electrical
devices.

We used it to control the lamp and the fan because it required when we want to connect
high voltage devices to the microcontroller.

5-MPU6050

inexpensive 6-axis Motion Tracking chip that combines a 3-axis gyroscope, 3-axis
accelerometer, and a Digital Motion Processor (DMP) all in a small 4mm x 4mm package.

It can measure angular momentum or rotation along all the three axes, the static acceleration
due to gravity, as well as dynamic acceleration resulting from motion, shock, or vibration.

11



MPU6050 IC

LD3985
3.3V regulator

[ ]

M
ol ph b

Power LED

FIGURE 9 MPU6050

FIGURE 10 MPU6050 AXIs

Measuring Acceleration

The MPU6050 can measure acceleration using its on-chip accelerometer with four
programmable full-scale ranges of +2g, +4g, +8g and +16g.

6-12V DC Linear Actuator:

12V DC LINEAR ACTUATOR } FIGURE
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Itis a 12 V actuator 50 mm stroke 8mm/S with 60N Force, we used this linear actuator for controlling
the seat according to this design:

FIGURE 12 DC LINEAR ACTUATOR IN NORMAL STATE

DC LINEAR ACTUATOR WHEN GOING DOWN THE STAIRS ¥ FIGURE

DC LINEAR ACTUATOR WHEN GOING UP THE STAIRS } £ FIGURE

13



2.3 Earlier course work

Working on our project depends on some courses we learned within the Computer Engineering program
such as:

1-Micocontroller:

The microcontroller provides basic information about understanding the PIC Microcontroller and how to
program hardware components.

2- Electronic circuits

This course has mainly contributed to helping us deal with electrical circuits and related connections.

3-Wirless:

Wireless is a term used to define telecommunication and data transmission without wires. This course
helped us to control things using WIFI mechanism.

4-Arduino Course:

Arduino consists of both a physical programmable circuit board (often referred to as a microcontroller)
and a piece of software, or IDE (Integrated Development Environment) that runs on your computer, used to
write and upload computer code to the physical board.

App inventor course:

MIT App Inventor is a web application integrated development environment originally provided by

Google, we learnt from it how to build a mobile application.

14



Chapter 3: Literature review

The idea came when we see this group in our society suffering from many things, and specially using
the stairs in the home or outside, so we need to provide them integrated environment of ease of handling
the surrounding area and the safety.

There are new types of wheelchairs which it can dealing with stairs through an elastic belt that has a
strong cohesion with the ground and allows movement in the same time, they have appeared in recent years
as mechanical graduation projects or companies that were able to manufacture them. For example, Dragon
chair which was named "Stair climber™ it helped people using the stair, but there are still signs of
dependence on others (it required someone else to help them), and it is not safe relatively.

FIGURE 15 STAIR CLIMBER MODEL

STAIR CLIMBER ) " FIGURE

Then it appeared improved chair with the same idea (using the belt) but it controlled by himself without
need someone else, and there is a controlled joy steak to balance the seat during using the stair, and this is
much better than the previous.

15



FIGURE 17 STAIR CLIMBER FIGURE 18 STAIR CLIMBER

From this point we started thinking how to improve a system for them to live normal life far from
being dependent on others, and it includes as many devices as they use.

16



Chapter 4: Methodology

4.1 Methodology of the work:

We aim in our project to help paraplegics so that they can use all the facilities around
them easily, and without relying on others, so after we noticed the people who are round
us are suffering from problems in their life, we came with the idea of a system includes
chair and the surrounding devices that is safe and easy to use by a person who suffers
from paraplegia, so after we decided the idea, we searched for similar projects and
information in the same field. Then we searched about the components that we used in
our project individually to understand how they works and how to use and link them
effectively, we searched and chose the best options to suit the needs of our project.

So, in our project, we used a system includes chair that the person who suffers from
paraplegia use it most of his time, the stair which we find it in home and all the
initiations, the house devices like lamp and fan, and the mobile which we used it as a
controller in the project.

We used app inventor to design a mobile application works using WI-FI technology,
we chose app inventor because it is easy to learn and it support Wi-Fi technology which
we need.

We used WI-FI in controlling the system because we can add devices to control
effectively and easily and it serves longer distances than other technologies such as
Bluetooth.

17



4.2 Methodology of the system:

Start

!

> get request
from server
//L
- \\
Yes
<‘ t=danger?> » | Danger: Send SMS |«
No
£
/ \\ Yes Move: decide the
direction and the

@queskMove? ——>

speed according to
the arguments

N
/4eck: isthe MPU>._  YeS
readings in the normal? >——»

N

Send "help’ to the
server

AN P

AL - B
Y B Yes : B

P Yes
\\
< request=help? " Ask him if there B

is any problem? /
\/ /

No

FIGURE 19 DIAGRAM SHOWING HOW THE SYSTEM WORKS
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 Start |

h 4

Get request
from server

l

Yes
request=lamp? ——

Change the state of
the lamp 7

No

Yes
request=Fan? ——»
No

Change the state of
the Fan

FIGURE 20 DIAGRAM SHOWING HOW THE HOUSE WORKS

L)

Get MPU reading
(X.Y,2)

Comparison process

Balance the seat

FIGURE 21 DIAGRAM SHOWING HOW THE MPU6050 WORKS
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4.3 Connecting components:

The chair: contains esp32 microcontroller which is connected with all the following,
MPUG050 sensor to keep reading X y z axes, it returns 12C data, 2 L298N DC Motor
Driver Module to control the two motors which is used to move the chair, and the linear
motor which is used to balance the seat, GSM module which is connected with the esp32
serially using serial communications.

FIGURE 22 CONNECTING COMPONENTS DIAGRAM

The home: contains esp32 with 2 relays and led strip and fan.

1- 12VDC LED STRIP

FIGURE 23 12VDC LED STRIP
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2- 12V DC COOLING FAN

FIGURE 24 12V DC COOLING FAN
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Chapter 5: Results and Discussion

In the end, after our journey in this project, the project worked as expected and
planned. It works correctly and realizes the ideas; we tested all the features that we put on
the system, and we were able to design an ideal and more advanced chair than the
previous chairs and reduce dependence on others significantly.

The system does the following:

First: The application which we created through App inventor:

(050 & Raghad
|
Fan  Lamp Emergency
settings
server ip 192.168.43.77
home ip 192.168.43.77

FIGURE 25 THE APPLICATION
It contains:

1- 4 Buttons for the movement of the chair in all directions.

2- Slider to control the speed for the chair.

3- Button for the emergency state to send SMS message to one of his family.
4- Buttons to control a Fan and Lamp.

5- Setting Button to choose the Ip addresses.

Second: The chair is able to climb up and down the stairs using the model that we
brought (it has a belt with strong proportion of cohesion with the stairs).

The chairs' seat can balance while climbing the stair, this point provide safety while
using it, it Keep the person in a state parallel to the straight floor. And most importantly,
it is automatic using the sensor MPU6050.

22



Third: If there are abnormal readings From the MPUG6050, Notification appears in the
application with sound asking the person if there is a problem.

There are 3 possibilities for his/her response (yes there is a problem, No I'm in fine
situation, or No response).

If he/she pressed yes or No response, A SMS message will be sent to one of his family
with his/her GPS via google maps.

If he/she pressed "No, I'm in fine situation”, it's fine, nothing will happen.

’,: S m 8 m O an
iy, e T

FIGURE 26 THE SYSTEM
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FIGURE 27 THE CHAIR MODEL1 FIGURE 28 THE CHAIR MODEL2

FIGURE 29 THE CHAIR MODEL3
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FIGURE 30 THE MPU6050

25



FIGURE 31 THE CHAIR WHILE CLIMBING THE STAIRS

26



FIGURE 32 THE NOTIFICATION WHEN THE CHAIR FELL

Chapter 6: Conclusion

The Chair of hope system is an integrated system for people who suffering from
paraplegia and enables them to live a normal life as a normal person without relying on
others, it is a system that combines many devices that save time and effort for the person,
such as controlling the house and climbing the stairs, and it has safety features such as
contacting the person with his family and sending location if the chair fell.

we learned new things during our work, such as new hardware components that we
haven't treat with them before.

There is a future work for our project, we were limited by the semester time. But we
planned to improve the idea, to include treating with more devices such as the bathroom
without anyone's help and more.
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Code for the home:

40 wolid setup (wvoid) |

de {1led, OUTPUT):

de {fan_pin, COUTFEUT):

{lamp pin, COUTFUT):
1 digitalWrite {led, 0}):

45 Serial . begin{(ll35200) 7

1g WiFi.mode (WIFI_STAR) ;

1 WiFi.begin{said, password):

4 Serial.println{™™) -

This is to configure the pins for the fan and the lamp, set the mode for the Wi-Fi
"station mode".

51 while (WiFi.status() != WL_CONNECTED) {
52 lelay {500}

5 Serial.print (™ ]

54 1

55 Serial =y |

SE Serial "Connected to ]

57 Serial n{ssid) ;

5 Serial c{("IPF address: ]

5 Serial.println{(WiFi.localIP{})r

61 if (MDMNS.kegin(™esp32™)) {

62 Serial.println{"MDNS responder started™);
63 1

Waiting for connection.

server.on("/", handleRoot);
server.on("/lam", lamp);
server.on("/fan", fanj;

server.on("/inline™, [10) {
server.send {200, "text/plain”, "this works as well"):

Hi:

When getting a request from the server we checked if the request was lamp or fan, each
one of them has a function.

29



9 |void loop(wvoid) |
server.handleClient{);

81 delav(2)7//allow the cpu to switch to other tasks

22}

void lamp (void) {
if {lampFlag == 1) {
server.s=snd ( 200 , "text/plain”, "lampon™):
Serial n{"lampon™) ;
digitalWrite(lamp_pin, lampFlag):
lampFlag = Dd

2 }
if {lampFlag == Q) {
server.ssnd ( 200 , "text/plain”, "lampoff™);
Serial n({"lampoff™) ;

ce{lamp_pin, lampFlag);

We have a loop and we called handleClient inside it, it detects new requests, it will
automatically execute the right functions that we specified in the setup.

Function lamp (): This function will work when lamp button has pressed, if we want to
turn on the light, the server will send http state Ok and text " lampOn " to the client, the
same thing when we want to turn it off.

1 void fan(veid) {

if (fanFlag = 1) |
i { 200 , "text/plain™, "fanon");:

fanFlag = 0;

}
if (fanFlag = 0) |
server.send { 200 , "text/plain”, "fanoff");
112 Serial In{"fanoff"™);
digita te(fan_pin, fanFlag):
fanflag = 1;
}

1}

Function fan (): This function will work when fan button is pressed, the same idea of the
lamp.

30



Code For the Chair:

<Adafruit MPUS050.h>
<hdafruit_Sensor.h>
b=

Bdafruit_MPUE0S0 mpu;|

#include <HardwareSerial.h>
HardwareSerial GSMSerial (2);:

nt.h>
febServer.h>
<ESPmDNS.h>

) and Password to your ESP Access Point

s3id = "M
password
targetPhone=

ing command;

22 int speedCar = 13507
t speed low = €07

WebServer server(S0);

to store app command state.

BMotorl = 14;
BMotor2 = 157
LMotorl = 13;
IMotor2 = 127

checkIndex;
date_time = "";
LONG = ™";

LAT = "";
dataln = "";

timer = 0;

check flag = 0
ol danger_flag = 07

wvoid setup{) {

n{lls5200)

52 GSMSerial. gin{9€00, SERIAL ZHN1,

53 G5MSerial.setRxBufferSize (1024);

.mode (WIFI_STR) ;

1 i s53id, password):r
In{"") 7

y

OMNECTED) {

i

rial

responder starced”™)

1
¥
-
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This is the code which is inside setup, contains initializing serial communications,
starting GSM shield, and setting the Wi-Fi mode as station, then starting Wi-Fi
connection.

server.on { "/check", check );
server.on ( "/danger”, danger };
server.on { "/nothing”, nothing );
server.on { "/move", Move );
server.onlotFound ( HITP_handleRoot );
server.begin();
initMotora();
//init_mpug0S0(};
21 ini_SIM808()
22 1f (GSMSerial.availakl={) > 0) {

dataln = GSMSerial.r=adString();
Seria n{" dataln NH
Se dataln)

Serial.println(™ end ")

When getting a request from the server, it will execute a special function depending
on what followed by / ,then we initiate the motors, and sim808.

If there is a data was sent to the serial from GSM it will stored in String dataln.

45 |wvoid loop() |

9 server.handleClient():

if {Serial.availakl=({) > 0) |
Serial.read():

101 SendLocation();

102 1

handleClient Function: it detects new requests; it will automatically execute the right
functions that we specified in the setup.

And send the location for the person if there is a data sent to the serial.
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14 woid Move (void) { //IE/Movezstate=F

16 command = server.arg("3tate™);

17 Serial.println{command) ;

1 if (command == "F") goForword();

1c £ {command == "B") goBack();

20 e £ {command == "L") golsft{);

21 el £ {command == "R") goRight({);

22 el £ {command == "0") speedCar = 1007
23 el £ {command == "1") speedCar = 1207
24 el £ {command == "2") speedCar = 1407
25 =1 £ {command == "3") speedCar = l&d;
26 =1 £ {command == "4") speedCar = 1807
27 =1 £ {command == "5") speedCar = 2007
2 =1 £ ({command == "&") spesedCar = 215;
2 =1 £ {command == "7") speedCar = 230r
3 =1 £ {command == "2") speedCar = 2407

s2lss if (command == "%") speedCar = 2557
2 glse if (command == "5") stopRobot():
server.ssnd ( 200 ) r

13 delay (1) r

136 |1

Function Move: it will execute when getting a request from the server as

"//Ip/Move?state="charchter™.

This charchter could be B to go back, L to go left, R to go right, F to go Forward, and
the numbers from 0 to 9 to control the speed.

Then it will send HTTP response OK (200) to the server.

137 |woid check (woid) {

if (check_ flag == 1) |
server.send { 200, "text/plain™, "help™ )7
142 Serial.println{"check™)
check _flag = 07
return;

}

gerver.s=nd { 200);

return;

Function Check: if the chair tilts in danger position it will send help to the server.

woid danger {(woid) [
check flag = 07
Server.s -

Serial.
SendLocation{) r

returny

HFKHEFKFKRRKFRRRK
T W W U AR A
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Function Danger: this Function called when the user pressed emergency button, it will
send the location as SMS.

led vold nothing (void) {

165 check_flag = 07

lea server.s=snd ( 200 j»

167 Serial.println{™nothing™)
169 |}

When the user pressed 'No, I'm in fine situation' there is nothing will happen.

void goForword() {

ledcWrite (3, 0);
ledcWrite (4, speedCar);
ledcWrite (5, speesdCar):
ledcWrite(§, 0);

122 wvoid goBack()

B8 ledcWrite (3, speedCar);
ledcWrite(4, 0):
ledcWrite(5, 0);

ledcWrite (€, speedCar):

roid goRight() {
ledcWrite (3, 0):

132 ledcWrite (4, speedCar);

ledcWrite(s, 0)7

ledcWrite (&, speedCar):

¢ vold goleft()

ledcWrite (3, speedCar);
ledcWrite (4, 0);
20 ledcWrite (5, speedCar);
201 ledcWrite(g, 0);

Movements' directions: This ledcWrite function is used to generate the signal with a
specified duty cycle value. The first argument to this function is a channel number and
the second value is the required duty cycle. The resolution= 8 bits so the speed of the
chair between 0,255.

34



>id stopRobot({) {

ledcWrite (3, 0):
ledcWrite {4, 0);
ledcHrite {5, 0O);
ledcWrite (6, O);

roid initMotors ()

ledcSetup (3, 2000,
ledcSetup (4, 2000,
21 ledcSetup {5, 2000,
22 ledcSetup (6, 2000,

[

26 ledcAttachPin {RMotorl, 3):
27 ledcAttachPin {RMotor2, 4);:
2 ledcAttachPin (IMotorl, S)r
2 ledcAttachPin (LMotor2, €)r

ledcSetup: This function is used to set the channel number, frequency, and resolution of
the output signal. We should pass three arguments as an input to this function, channel

number, frequency, and the resolution.

ledcAttachPin: This attaches any GPIO pins with a channel. This function accepts two
arguments. One is the GP10O pin on which we want to get the OUTPUT of the signal and
the second argument is the channel which we produce the signal.

/oid ini STMBO8() {

GSMSerial.print ("AT+CGNSEWR=1\r");
delay{100);

GSMSerial.print ("AT+CGNSSEQ=RMC\r™):
delay{l100);

GSMSerial.print ("AT+CLIP=1\r");
delay{100);

GSMSerial.print ("AT+CMGF=1\z");

nt ("AT+CMMI=1, 2,0,0,07);
Vi

This function to initiate the sim808 to work, we used AT commands.
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roid split({String dataln) {
int index0fComma[10]:
dataln = dataln.substring{dataln.indsx0f ("+CGNSINF: 1,1,"))»;

6; i++) |

51 for (int 1 = 0; i <

252 index0fComma[i] = dataln.in il R

253 dataIn[index0fComma[i]] = "#':

254 1

258 date_time = dataln. tring (index0fComma[l], indexOfCommal[2]):
259 LAT = dataln.s g{index0fComma[2], index0fComma[3]):

280 LONG = dataln. ring {index0fComma [3], index0fCommal[4]);

281 date_time.remc g, 1j)s

262 (0, 1): // DELETE THE #

ove (0, 1):

This function to split the data from the serial which comes from the GPS.

2658 void SendLocation()

270 GSMSerial.println ("AT+CGNSINE\x");
lzlay (1000) 5

272 if (G5MSerial.ava
273 dataln =

dataln B H

276 Serial n(™ end "y
2 checkIndex = dataln.indexOf ("+CGNSINF: 1,1,");
278 if { checkIndex >= 0} {

280 split(dataln);
281 Serial t ("DRTE TIME :"}:
2582 ni{date_time);

This function to send the location via GPS, dataln is the data from the GSM serial, after
we got it, we split it using the previous function, then we convert the LAT and LONG to
integer.
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if (LATInt > 31 && LATInt < 34 s& LONGInt > 32 s LONGInt < 37 ) |

intln{"Sending SM5");

Serial.r
SIANERRNARNNNNANNY gond SMS GOOGLE MAPS LINEK AN 4Addkadddskhahday

"AT+CMGE=1\ //Because we want to send the SMS in text mode

GSMSerial.p
delay(l00};
GSMSerial.p
delay{l00);

AT+IMES=\""+targetPhone+"\"\x"}; //5tart accepting the text for the message

GSMSerial.p "www.google.com.ph/maps/place/" + LAT + ", + LONG + " ");

delav(100};

G5MSerial 0xlR); //Equivalent to sending Ctrl+i
delay(10000);
Serial.ry tln{"dcne sending”);

If the range of the readings in reasonable position, it will send the position using GSM to
the target phone.

- 7
else
{
Serial intln({"unreasonable position™);
}
else
{
Serial ntln{"No signal or check wiring™):
22 1ln{"Modem didn't respond!™));
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d init mpu&0S50{) [

Sf Try to initialize!

if (!mpu. n{)) {

Serial.p n{"Failed to find MPUE050 chip™):

intln {("MPUE050 Found!"™):

mpu. sethoocelerometerRanges (MPUS0S0_RANGE 16 _G)»
Serial.print("Accelerometer range St to: ") ;7

i h {mpu.gethccelerometerRange({)) {

MEUE050 RANGE 2 G:

In{"+-2G") z

— -
351 mpu. setGyroRange (MPUE0S0_RANGE_2000_DEG)
352 Serial.print("Gyrc range set to: ");
itch (mpu.getGyroRange()) {|
case MPUE0S0_RANGE 250 _DEG:
ntln{"+- 250 deg/s");

SW

Serial.p

MPUE050_RANGE 500_DEG:
358 Serial.

s"):

a/s™);

case MPU&050_RANGE_2000_DEG:
Serial. In{"+- 2000 deg/

mpu. setFilterBandwidch (MPUS0S0_BAND 260_HZ);
Serial.print{"Filter bandwidth set to: ");
switch (mpu.getFilterBandwidth()} {

371 case MPUE0S0_BAND 260_HZ:

1n("260 Hz"):

case MPUE050_BAND 134 HI:
n("1s4 Hz");

Serial.p

= MPU6050_BAND 44 HZ:
ial.p In("44 Hz");

case MPU60S0_BAND 21 _HZ:
ial In{"21 Hz");

case MPUG0S0_BAND 10 HZ:

Serial.p In(™10 Hz™):

case MPUG05S0_BAND S_HZ:

ntln("5 Hz");

Seria
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We initialized MPUG6050, then we defined the parameters, Accelerometer range, Gyro
range and the band width.

void get _mpu readings{) {

sensors_event t a, g, temp:

12 v_deg = a.acceleration.yr
12 z_deg = a.acceleration.z:

if (y_deg > 0.5) [
13z blance_up ()7

1

if (y_deg < -0.5) [
blance_down{) r

1

if (v deg > -0.5 ss (¥ deg < 0.5 )) {
blance stopi):

1

This function is for MPU6050 readings, the value of Y degree is checked to know if the
stair climbs up or down the stairs.

if (({x deg > 6 || x deg < -€) || (y_deg > 6 || y_deg < -6) )es danger flag == 0) {
1 100} ;
xdeg » 6 || xdeg < -6)||(y_deg > € || y deg < -6€) )& danger_flag == 0) |
=lay{200);
if (({x deg > 6 || x deg < -6)||(y_deg » € || y_deg < -6) )&z danger flag == 0) {

danger_flag = 1;
check_flag = 1;

In(y_deg);

1

if (x deg < 5.5 && x deg » -5.5 & y deg < 5.5 c& y_ deg > -5.5) |
check_flag = 07
danger_flag = 07

This part we used it to know if there is a fall in one of the four directions.

479 woid blance_up() {
C te(bl, 0);

Idrite (b2, 1);
432 //f5erial.println({"blance_up");

125 wold blance_down() {
= 1y

ays

{"blance_down") ;

180 wvold blance stop() {
te({bl, 0);
ce (b2, 0):
//fSerial.println("blance_stop™);

And these functions to balance the chair while climbing up or down the stair.
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Our application using App inventor:

bl
8
Wl siidert_speed
[ —_— |
Fan Lamp Emergency
4
settings |
server ip need to set jspame (Dekete
Media howFeedback
< O O
Gy . T
Glopr

v’

Fan Lamp Emergency

settings

server ip need to set

40



when Initialize
do call ReadFrom
fileName

' call ReadFrom
fileName

L -

the system make call to filel and , When screenl initialized
file 1 contains the ip address of server and file 2 , file2
kept in memory contains the ip address of home and they

server file : Sf

home file : Hf

when _GotText

When the filel or file2 contains text which is ip addresses
then get the texts and put them so that , of server and home
they appear in their own places in icons

O Settings « T
do . open another screen screenName

,it goes to screen 3 ,When we press the settings button
which contains the ip addresses

So that we can modify it
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when TouchDown
do set [ETES - (UKD to

AN ME server_ip_address - |
\_call Web1 - et

when DTS TouchDown

% join
=1 Web1 - e

when ([E[E TouchDown
8l htp:// I

NGNS server_ip_address - &

(=l Web1 ~ el

when _TouchDown
dos set (IEIED  (IED to | (o) join | “(TED "

(%] join

 call (ETED Get

When we press the buttons :forward, backward, right, left, set the URL to (http://the
ip address of server/move? State=F or B or R or L representing the directions or number
between 0,9 representing the speed).
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when RITEICIED -TouchUp
dos set (RIS - OGED o | () join ( ° GIRED"

(@) join

Lc:all (Web1 - Befs

when TouchUp
do  set (VKD to | (&) join

NN server_ip_address -+ |8
Lc:all [ Web1 » Mels
when [EiE# TouchUp

dos set (NS - (UKD to | (o) join | " (EED"

(@) join

 call WD Get

when -TouchUp
do  set - (UKD to | (=] join

 call ETED Get

When the buttons touched up, then send URL, so stop the
chair.

LUWGIN Slider1 speed = BEGETGLIEIELE]
 thumbPosition

do) set (D . (VIED to @) join | " (A"
IENEHN server_ip_address « | -
(ENEL NI /move?State= |
| Slider1_speed - J ThumbFosition - |

 call (D Get

When we changed the silder position then the URLS'
argument changes according to its thumb position(from 0 to
9)

when Timer
set (IESED - (VKD to | (o) join | ° GIRED"

(] join

server_Ip_address ~ =

call (TZ3ED Get

There is a timer that send a 'check’ request every 6 seconds
to know if the chair in the normal.
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Components Properties

FEevr - Clockl

® [ HorizontalArrangemer TimerAlwaysFires
] Settings

e @ HorizontalArrangemer merEnabled
Aliable2 Timerinterval
4] server_ip_address 8000

e B HorizontalArrangemer
(A abel
|Alhome._ip_address

@ v

8 SpeechRecognizer]

A Notifiert
Filel
fj Clockl

when D GotText
url [ ) ) )
e "1 responseContent - )| = - il neip Jll
then cal ERTLEED Play
call IFEGEEED .ShowChooseDialog
message
i ]
button1 Text
button2 Text

cancelable

"1 responseContent - | = - il fanon K

- get = W fanor

then set : to
if web1 got a text from server of the chair then it checks the data , if its "help" it means
the person in danger.

a notification appeared on the phone asks the person if
he/she in danger.

And if the server got "lampon" then turn on the lamb and
the same thing got the fan.
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when _AfterChoosing
choice |
do | (&) if A choice - | = - M ves B
then st EIFTXIED . (1K fo | (@) join
EINLUNE server_ip_address - | Text - |

s

(|| Web1 - et
e

0 T choice - = - I no B
then call IEMMGEES -Stop
set (IEFIKD - (7D 10 | (&) join | CECED"

server_ip_address - |

=) Web1 - K
| —

else if notifier 1 got yes, it means the person in danger
nothing happened.

when TouchDown

call [IESIED -Get

when [EL[JES TouchDown

do - set WIETIED - (VKD to

)W home_jp_address - &
g lamp

\_call .Get

when [ELIES -TouchDown
do- set NETES - PLES 1o 21| join
& jon :

call Get
-

If we click emergency button in the application then send to
web1 that the person in danger

If we click lamp button in the application then send to
web1 lamb and the same for fan
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when Initialize
do call ReadFrom

fileName

call ReadFrom

HIEVENE
A

when _GotText

text
=L EEALD address server - J Text - JRCRIERCEN text -

when .GotText

text
do Lset IP address home + [ Text ~ JRGRE =1 text v

Screen3 it contains the settings (Ip addresses) ,we can
update the Ip addresses from it.

when _Click
do call Delete
fleName @ ‘' [BEEG "
' call AppendToFile
text IP_address_server -
fileName | * (EXT "

' call Delete

fileName @ “ KL °
call AppendToFile
= (M |P address home - |8 Text - |
fleName | * fhf txt

| open another screen screenName
L

here we can update and delete the Ip addresses in screen 3
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