Programming Manual of MYOSA

Basic Information of MYOSA and its working principle.

MYOSA board: MYOSA (Make Your Own Sensors Applications) is a plug-and-play, multipurpose,
multi-sensor system for learning purpose. The motherboard of MYOSA is an Arduino derived open
source development board. It is like a Lego set with which students can play and learn about the
sensors. More importantly, it provides the users ready-to-apply connections of sensor-boards and
the motherboard so that the user doesn’t have to worry about wires and can directly jump on
various creative applications. Various blocks include different sensors, actuators and an OLED display
that shows the output. The motherboard also has a Bluetooth module through which the output
data gets transferred to the MYOSA mobile app.

Working Principle: MYOSA works completely over 12C communication. I12C is a serial communication

protocol, so data is serially transferred bit by bit along a single wire viz. the SDA line which is
synchronised by clock. With I12C, data is transferred in messages. Messages are broken up into
frames of data. Each message has an address frame that contains the binary address of the slave,
and one or more data frames that contain the data being transmitted by the sensor.

So, basically in brief, every sensor has one address identifier and sends data collected from the
environment. Thereby MYOSA board collects information from each address which will be displayed
to an OLED screen and also sends it to an android Bluetooth App.

MYOSA Kit:

e MYOSA Motherboard
® Sensors

o Luminous Sensor
Barometric Pressure & Altitude Sensor
Air Quality Sensor
Particle Sensor
Magnetometer
RGB & Gesture Sensor
Gyroscope & Accelerometer
Real Time Clock

o Temperature & Humidity Sensor
e OLED display
® Actuators

o RGBled

o Motor Driver

O O O O O O ©O

o Buzzer
o Relay
o Wireless Communication
o Bluetooth Module
o Wi-Fi Daughter Board



GETTING STARTED WITH MYOSA BOARD

WELCOME TO MYOSA BOARD! BEFORE YOU START MAKING APPLICATIONS USING THE BOARD, LET’S
LEARN ABOUT SOME BASIC CODING IN OUR BOARD.

First of all, you’ll need to set up the software to program your MYOSA board. MYOSA motherboard is
developed as a derivative of Arduino. Arduino is an open-source electronics platform based on
easy-to-use hardware and software. You can tell your board what to do by sending a set of
instructions to the microcontroller on the board. To do so you use the Arduino programming
language (based on Wiring), and the Arduino Software (IDE), based on Processing.

You can install the Arduino IDE using the following link:

https://www.arduino.cc/en/Guide/HomePage — Select the OS you are using and download
compatible version from the page.

Now, after you have installed Arduino IDE by following the instructions, let’s get started with the
basic application of LED blinking and learn how to use Arduino IDE.

Example Code - BLINK: Turn an LED on and off

This is an example code in Arduino IDE. To open the blink sketch, follow the below mentioned steps.

e Open the Arduino Software.
® Go to File — Examples —Basics — Blink

€5 sketch_may15a | Arduino 1.8.1 - X
File | Edit Sketch Tools Help
New Ctrl+N ]
2]
Open... Cirl+0
Open Recent > =]
Sketchbook > &
Examples | o
Close CtrleW Built-in Examples
Sate Ctil+S 01.Basics i AnalogReadSerial
Save As. Ctrl+Shift+5 Cairzel i BareMinimum
03.Anzlog s Blink
Pegesetup | CibShau R 04.Communica tion i DigitalReadSerial
Print Ctrl+P L I
Preferences Ctrl+Comma 06.Sensors 1 ReadAnalogVoltage
07.Display
Quit Ctrl+Q

08.5trings

09.UsB

10 Starterkit_BasicKit
1. ArduinolSP
BlinkM_Examples

Examples for any board
Adafruit BMP085 Unified

Adafruit Circuit Playground
Adafruit ESPB266

Adafruit S5D1206

Arduine Uno WiFi Dev Ed Library
Bridge

DHT sensor library
ESP8266LLMNR.
ESP8266mDNS
ESPA26655DP

hd



https://www.arduino.cc/en/Guide/HomePage

e After you open the blink sketch, you’ll see the window as below.

D Blink | Arduino 1.8.1 - b
File Edit Sketch Tools Help

This example code is well commented so that you can easily understand it.

Now, we have our sketch ready. So, next step is to upload this code to MYOSA motherboard.



To upload the code, follow the below mentioned steps.
First, we need to select the board we are using.

As the heart of MYOSA motherboard is built using the same chip which is used for Arduino/Genuino
Mega, we will select it.

® Goto Tools — Board — Arduino/Genuino Mega or Mega 2560

€8 Blink | Arduino 1.8.1 - X
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
Blink Fix Encoding & Reload
1 Serial Monitor Ctrl+ Shift-M
2 Serial Plotter CtrlShift-L
2 WFi101 Firmware Updater
5 N
6 Board: *Arduina/Genuina Mega or Mega 2560" Arduino AVR Boards
& Processor: "ATmega2360 (Mega 2560)" Arduino Yan
o Port Arduino/Genuine Uno
fl Get Board Info Arduino Duemilanove or Diecimila
1z Programmer: "USBtinylSP" Arduino Nano
L Burn Bootloader [51] Arduino/Genine Mg or Megs 2560

Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuino Micro
Arduine Esplora
Arduino Mini

Arduino Ethernet

Arduino Fio
/4 the setup function runs once when you press reset OT power e
void setup() |
// initialize digital pin LED BUTLTIN as an output. LilyPad Arduino USB
pinMode (LED_BUILTIN, OUTEUT): LilyPad Arduino

Arduino Pro or Pro Mini
Arduino NG or clder

‘ 2

e After selecting this, we need to select the port. It is not necessary that you will get COM4, as
shown below, you may get different COM port depending upon your system.

& Blink | Arduino 1.8.1 - 4
File Edit Sketch Tools Help
Auto Format CtrlsT
Archive Sketch
Blink: Fix Encoding & Reload
1 Serial Monitor Ctrl=Shift=M 2
g Serial Plotter Ctrl+Shift+L
5 WAFi101 Firmware Updater
5
& Board: "Arduino/Genuino Mega or Mega 2560"
I Processor: "ATmega2560 (Mega 2560)" - B
B Port: "COMA4" '
10 Get Board Info
11 This e
12 Programmer: "USBinyISP" >
%3 - : Bum Bootloader

// the setup function runs once when you press reset or power the board
void setup() {

/7 initialize digital pin LED_BUILTIN &s an Output.

pinMode (LED BUILTIN, OUTEUT);




e Now, we have given the destination where the code is to be uploaded i.e., it will upload this
code through the mentioned COM port.

e Final step is to upload the code. You can upload it by navigating through Sketch — Upload
(OR) you can use the shortcut <Ctrl> + <u> (OR) just press a button in toolbar as highlighted
below.

€8 Blink | Arduino 1.8.1 - X
File Edit Sketch Tools Help

24 // the setup function runs once when you press reset or power the board

s=tup() {
LED BUILTIN as an output
uT) ;

e Now, the code is uploaded to MYOSA motherboard. You will see the built in LED (which is
connected to D13) will start blinking.

200 O O O

£\94

® You can see the orange colour LED blinking.



You can tweak the code by changing the delay line which will change the on/off time of LED blinking.
Also, you need to upload the code again.

Wohooo!!l You have now your first sketch running on MYOSA motherboard.....!!
INCLUDING LIBRARIES

Up till now, we executed the example code using MYOSA board.

WHAT IS A LIBRARY

Libraries are a collection of code that makes it easy for you to connect to a sensor, display, module,
etc. Libraries make it easy to read sensor values without getting into the actual code. To use any
library, you will need to download and install that.

Now let’s learn how to include libraries for specific sensor, writing a code for reading the values and
get its output on serial monitor.

Go to_https://ieee-sensors.org/myosa/the-firmware/ and download library folder

Screenshot
Extract the .zip file. You need to copy the subfolders of Library folder to the libraries folder of your

sketchbook. You can find or change the location of your sketchbook folder at File > Preferences >
Sketchbook location.

Preferences >

w
Sketchbook location:

. 'n,Llsers'nhp'n,Dncuments'n,Arduin:] Browse
M System Defaul +w | (reguires restart of Arduino)

Editor font size: 13

Interface scale: Automatic | 100 = % (requires restart of Arduina)
Show verbose output during: [ ] compilation [ upload

Compiler warnings: Mone -

] Display line numbers

] Enable Code Folding

Verify code after upload

T e D

Open the extracted Library folder. Copy all subfolders.


https://ieee-sensors.org/myosa/the-firmware/

Accelerometer
AirQuality
Gesture

Gyroscope

5/16/2018 10:07 PM  File folder
5/16/2018 10:07 PM  File folder
5/16/2018 10:07 PM  File folder
5/16/2018 10:07 PM  File folder

Luminosity
Magnetometer
Pressure

RGE

RTC
Scan_Devices

Temperature _ Humidity

Open

Open in new window

Pin to Quick access

Add to VLC media player's Playlist

Play with VLC media player
Add to Winamp's Bookmark list
Engueue in Winamp

Play in Winamp

Scan with Windows Defender...

i i i 69 | O

e

Give access to
Add to archive...
Add to "Libraries.rar"

Compress and email...

Compress to "Libraries.rar” and email

Powerl50

Send to

Cuyt

Copy

e e e ———————

Paste all subfolders to libraries folder of your sketchbook.

libraries

[ Share View

b < his PC + Documents » Arduine > libraries » >

' bl Mame

ads # Accelerometer

AirQuality
+ Gesture
+ Gyroscope

=nts o

Luminosity
Magnetometer
Pressure

RGE

RTC
Scan_Devices

Temperature _ Humidity

For more details of the installation of libraries, visit this page:

Date modified

5/16/2018 10:13 PM
5/16/2018 10:13 PM
5/16/2018 10:13 PM
5/16/2018 10:13 PM
5/16/2018 9:33 AM

5/16/2018 10:13 PM
5/16/2018 9:33 AM

5/16/2018 10:13 PM
5/16/2018 10:13 PM
5/16/2018 10:13 PM
5/16/2018 10:13 PM

https://www.arduino.cc/en/Guide/Libraries#toc2

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

Size

View i

Sort by >

Group by >

Refresh

Cu

Paste

Paste sl

Undo Delete Ctrl+Z

Give access to >
(5] Shared Folder Synchronization >

New =

Properties
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Write code using MYOSA libraries

Read temperature sensor:

First open your arduino IDE. Go to File -> Examples -> Temperature_Humidity ->
Temperature_Humidity _example.

File Edit Sketch Tools Help

New Ctrl+M
Open... Ctrl+0
Open Recent b
Sketchbook 21>
Examples 3 &
Close Chrle W Robot Motor >
Save Ctrl+5 50 #
SaveAs..  Ctrl+Shift+S SEDD, £
| SpacebrewYun >
PageSetup  Ctrl+Shift+P SparkFun Si7021 Humidity and
Print Ctrl+P Stepper 3
Preferences  Ctrl+Comma Tembeo }
TFT ¥
Cuit Ctrl+Q | WiFi 5
for(int i=0;i<127:i++4 RETIRED >
{
if (% (p+i) =0) Examples for Arduino/Genuinc|
£ EEPROM >
gonAL bt | SoftwareSerial ¥
Serial .println (i)
M SPI ¥
Wire >

1
¥

if (count>0)
Serial.println{coun Accelerometer >
delay (5000} AirQuality Y

Examples from Custom Librari|

Gesture >

Gyroscope

RGE

RTC 3

Termnperature_Hurmnidity Temperature_Humidity_example
W

This will open a code in your IDE. The snippet of the code is shown below.



1uac Temperature Humidity Library

incliuade

#include <Temperature Humidity.h>

Make object of Temperature Humidity clasﬂ

Temperature Humidity th;

and humidity =ensor

and humidity sensor in loop

void loop{} {

in Fahrenheit

Serial.println{tc);

Now connect MYOSA motherboard to your computer. Connect Temperature Sensor to MYOSA

motherboard.




After connecting MYOSA motherboard to computer using USB port, go to tools -> Board and choose
Arduino/Genuino Mega or Mega 2560.

@J Example | Arduine 1.8.6 Hourly Build 2018/01/03 03:33
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
Example § Fix Encoding & Reload
// Include Manage Libraries... Ctrl+Shift-+]
hEAEERHE Serial Monitor Ctrl+ Shift+M
LS B Serial Plotter Ctrl+Shift+L
Boards Manager...
Temperature | WiFi101 Firmware Updater
A
//5etup you Board: "Arduino/Genuine Mega or Mega 2560" Arduino AVR Boards
yaid aeeun Processor: "ATmega2360 (Mega 2560)" Arduino ¥in
th.begin i =
BT Port: "COM3! Arduino/Genuino Uno
} Get Board Info Arduino Duemilanove or Diecimila
SREET ddad Programmer: "AVRISP mkll" Audunn Nan?-
b et Hi R - Aldu.mofGenumn Mega or Mega 2560
Arduino Mega ADK
float h=th.getHumidity(): // get humidity in percen Arduinc Lecnardo
float tc=th.getTempC () : /f get Temperature in Celcis Arduino Leonardo ETH
float tf=th.getTempF () // get Temperature in Fahre Arduino/Genuino Micro

Arduino Esplora

// Print the reading on Serial Monitor

Now go to tools -> port and choose COM on which board is connected. It is not necessary that you
will get the same COM port. You may get different COM port.

@ Exarmnple | Arduino 1.8.6 Hourly Build 2018/01,/03 03:33
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
Exarmple.§ Fix Encoding & Reload
// Include Manage Libraries... Ctrl+Shift+|
eRatane. =1 Serial Monitor Ctrl+ Shift+ M
IS Si Serial Plotter Ctrl+Shift+L
Temperatire  \WiF101 Firmware Updater
//5etup you Board: "Arduino/Genuino Mega or Mega 2560" >
VTH 30 EUE Processor "ATmega2360 (Mega 2560)" >
th.begin{ | :
S Port: "COM3" H Serial ports
Serial.be 1
' Get Board Info ¥ coms
u i N
JIEEE et Pregrammer: "AVRISP mkll
void loop() Burn Bootloader
float h=th.getHumidity () ; // get humidity in percentage

You can upload it by navigating through Sketch — Upload (OR) you can use the shortcut <Ctrl>+<u>
(OR) just press a button in toolbar as shown below.



pload

/f Include Temperature Humidity Library
#include <Temperature Humidity.h>

£/ Make object of Temperature Humidity class
Temperature Humidity thr

After uploading the code you can see the status of uploading at the status bar below the Edit area

Once you see Done uploading on status bar, open the Serial Monitor by clicking on - icon at the
right top of Button bar.

@ Exemple | Arduino 1.8.6 Hourly Build 2018/01/03 03:33 - x

// Include Temperature Humidity Library ~

#include <Temperature Humidity.h>

// Make object of Temperature Humidity class
Temperature Humidity th:

Now you can see the values of sensor on Serial Monitor.

€9 com3

Send

Humidity : 45.64
Temperature in C : 27.10
Temperature in F @ 80.80
Humidity : 45.33
Temperature in C @ 27.08
Temperature in F : 80.74
Humidity : 45.01
Temperature in C : 27.038
Temperature in F : BO.74
Humidity : 44.69
Temperature inm C : 27.07
Temperature in F : 80.72

Autoscroll | Newline ~ | 9600 baud e Clear output



To write a code for any other sensor visit https://ieee-sensors.org/myosa/sensorboards/ and start

exploring.
Understanding the MYOSA Code:

Inclusion of Libraries - The first step is to include libraries for various sensor and display used. This
block of code includes all the libraries which are used in the later part of the code.

1 //Inclusion of libraries

2 #include «<5PI.h=>

i #include <Rdafruit GFX.h>

4 #include <hdafruit 55D1306.h:
S #include <Hire.h>

¢ #include "SparkFunCC5811.h"

T #include «<SparkFunTSL2561.h>

1 #include <SparkFun APD59%960.h>

5 #include "BlinkM funcsl23.h™
10 #include "MAX30105.h"

11 #include "heartBRate.h™
12 #include "SparkFun 5i7021 Breakout Library.h™

Address definition - Addresses of all the sensors are defined in this block of code in hexadecimal
format. The address of any sensor is a 7/10-bit binary code. Hence the value of address
ranges from [1-127] ([1-1023]). All the sensors/actuators/display used in MYOSA possesses
7-bit addressing and hence the value ranges from [1-127].

14 //Bddress definitions

15 # ine DS1307_ADDRESS 0x&8

mag_addr 0x1E
iZcled addr 0x039
air_addr 0x5B

//Magnetometer — HMCSS8E83L
J/I2C Led — BlinkM
S/Rir Quality Sensor — CCS58

4 gest_addr 0x35 //Gesture Sensor - APD59%9
2 pressure_addr 0x77 /fPressure Sensor - BMP1E0
2 th addr 0x40 f/Temperature and Humidity Sensor - 5i7021
22 lumi_addr Ox2% SfLuminous Sensor — TSL2561

particle addr 0x57 //Particle Sensor — Max30105
max value 127
gad addr Ox3C

mpu_addr Ox&s

S/Maximum No. of I2c Rddress

m m o M m m m M m M M

Variables & Object declaration - This section declares all the Global Variables used by various
functions. Definition and purpose of each variable are defined as below,
o max_value =127
* Maximum number of I12C addresses — 7-bit
o initDevices[max_value]
= Binary array of all the devices which require initialization
* 0 — Sensoris Not Connected and 1 — Sensor is Connected

o devices[max_value]

= Binary array of currently connected devices

* 0 — Sensoris Not Connected and 1 — Sensor is Connected
o previter[max_value]


https://ieee-sensors.org/myosa/sensorboards/

//array of devices which require initialization.

26 //array of currently connected devices.

* Sensor connected in previous iteration
= 0 — Sensoris Not Connected and 1 — Sensor is Connected

0 —-»> don'"t require initialization, 1 --» require initialization.

nt initDevices[max value];

0 —-»> Not connected, 1 --»> connected

87 int devices[max wvalus] = {0};

void setup()

//ccs object
5811 mySensor{air addr);

o}

//devices connected in previous iteration of loop.
nt prevliter[max value] = {0};
FFASEERE S RS SRR RS RS EE SRR R EEE SRR '-.f-'aria]:lis :-C: Sinsc;\_—s E.I'l:l actuators ANANARNNNANNNANNANENNANNNNNNNNN NN NN NN N

initDevices[addr] =1
*  set the entries corresponding to all the available sensors in the initialization

array to 1. "addr” denotes the address, i.e. mag_addr, air_addr, etc.
display.begin()
- //initialize the OLED display

Serial.begin(115200)
Beginning Serial Communication at 115200 baud rate for serial monitor.

Seriall.begin(115200)
*  Beginning Serial Communication at 115200 baud rate for Bluetooth

communication.



void loop() — After creating a setup() function, which initializes and sets the initial values, the loop()
function does precisely what its name suggests, and loops consecutively, allowing your program to
change and respond. Use it to actively control the Arduino board. The complete Algorithm of MYOSA
is described in the block below. Each of the component block is explained in detail below the image.

scan_Devices()

init_Devices()

}
read Data()

!

save_State()

gather_Data()

send_data()

display_oled()




scan_Devices() - Scan for the available devices on the bus. If the device is found, then the entry of
the corresponding address in the devices array is set to 1, else it is set to 0. Scanning of devices is
done by looping through all possible address and checking for connected device and if found, the
initialization array and device array entries corresponding to that device is set to 1.

init_Devices() - After the bus has been scanned for the connected devices, there are some devices
which are connected or reconnected and which are to be initialized. This function initializes the
devices which are to be initialized by comparing the devices connected during the current iteration
and the devices connected during the previous iteration.

read_data() — This function reads the value from all the connected devices (sensors)

save_data() - Save the data of devices array to previter array so that it can used to determine the
devices connected during the next iteration.

gather_data() - Gather the data collected from the Bluetooth to send it to the actuator. The actuator
then behaves accordingly.

send_data() — This function sends the collected data to MYOSA application through Bluetooth.

display_oled() - Display the collected data on the oled. The data for each connected device will be
displayed one by one for a fixed time.



Changes you need to make when you add a sensor or an actuator

When you add a sensor or an actuator you need to make the following changes.

If sensor or actuator uses library then include that library in the code. This has to be added
along with all other libraries in inclusion of libraries block.

1/ //Inclusion of libraries

$include <SPI.h>

#include <Adafruit GFE.h>

#include <Rdafruit 53D1306.h-

#include <Wire.h>

d #include "SparkFunCCS811.h"

$include <SparkFunTSL256l.h>
¢ |#include <SparkFun_ APDSS%%60.h>
% |#include "BlinkM funcsl23.h™

10 |$include "MRY30105.0h"

11 #include "heartBate.h”

=

12 #include "SparkFun 5i7021 Breakout Library.h"
i agluds <NEW SENS0r/actuatol librapys s

L [a

LA =

e Add a line in the Address definition block for the corresponding address of sensor or
actuator.

/fRddress definitions

-

15 g#define DS1307_ADDRESS 0Ox68

lg¢ #define mag addr Ox1E /Magnetometer - HMCSEE3L

17 #define iZcled addr 0x0% FFI2C Led - BlinkM

1% g#define air addr Ox5SB SfRir Quality Senmaor - CCS5811
19 g#define gest_addr 0x3% f//Geature Sensor — APDS9%60
20 #define pressure addr 0x77 //Pressure Sensor — BMFP180

21 th addr 0x40 f/Temperature and Humidity Sensor - 517021
22 lumi_addr 0x29 f/Lumincus Sensor - TSL256l

3 particle addr 0x57 //Particle Sensor - Max30105
4 #define max value 127 /Maximum No. of I2c Address

#define asd_addr 0x3C
¢define mpu_addr 0x6%
gdefine new sgensor/actuator addr OxAR //Address of new sensor/actuator |

o

(] ST S o B oV |

3

e Declare the Global variables which are used by new sensor or actuator.



//Temperature and Humidity sensor params

162 int tempf =0;

163 |int humidity = 0;

1464 |//Temperature and Humidity sensor params finished
165

166

187

1

&8 |//rtc params
g

second;
minute;
hour;
int weekDay;
173 int monthDay;
1 int month;

.3
S lint year;

176 |//rtc params finished

//Hew sensor/actuator params

int templ;

0 /double temp2;

//New sensorfactuator params finished

e Invoid setup (), you need to add a line for the initialization of sensor/actuator if it requires.

f/finitialize the initialization array
initDevices [mag_addr] = 1;
initDevices[air addr] = 1;
initDevices[gest addr] = 1;
initDevices[pressure_addr] = 1;
260 initDevices[idcled_addr] = 1;
28l initDevices[lumi_addr] = 1;

2 initDevices[particle_addr] = 1:
initDewvices[th_addr] = 1;
initDevices[ssd_addr]=1:
initDevices[mpu addr]=1;

initDevices[new sensor/actuator]=l: |

In void loop (), nothing has to be changed.
® You need to add an “else if” block in initFunction() if it requires initialization.

ST llfll.flAlklllllllAlAAIAAAAllkllllllllllllllllllkl Initialization Codes for all sensors *AAAAXAAAANAANAALA AN AALNAAANNN AL AN AL KN A&
void initFunction({int addr)
{
J(IIIALAAAAAAAAAAAIAAAAAALAAAAJ Initialise Magnetcmeter Sensor*¥ Ak AR AA A AN AANAN K
if (addr == mag_addr)
{
inTransmission(mag addr); //open communication with HMCS383
write (0x02); //select mode register
write (0x00); //continuous measurement mode
Wire.endTranamizsion{):

Wi

}
JANKNERRRNNNKXNRNRNNXNNNIItialise new SENSOr/ACLUATORNKANKAENKKNRNK XX KNNNL
else if (addr == new_sensor_addr)
{
}
SUAEEREREXREXAXRRXANNRNNNNNNS Tnitialise Bir Quality Sensor S*FEFsassasdssasy
else if (addr = air_ addr)
TaE| i

722 CCS811Core: :status returnCode = mySensor.begin();



® You need to add an “else if” block in readFunction() for reading the data from the sensor.

III’III'AAAAAA.AAAAAAAA.AAAAAAAA.AAAAAAALAAAAAAALAAAAA Reading Pressure Sensor ANAAAANAANNEANNANNNENNNANNNN
else if (addr == pressure_ addr)
{
int32 t b5;
b5 = temperature():
Serial.print {"Temperature: ");
Serial.print(T, 2):
Serial.print(™*C, "):
P = pressure(bd);
Serial.print("Pressure: ");
Serial.print{P, 2):
Serial.print(™ mbar, ™):
Serial.print{P * 0.75006375541921, 2j);
Serial.print(™ mmHg, ™):
Serial.print{P * 0.75006375541921 * 133.322387415);
Serial.println(™ Pascal");

}
AANEANNEENNNANNNEANNNNNNN RN NNNNNNE NN NN NN i T O AEANARNNN A AL NANNNN AN NN NRNNN AN NN
i Reading new sensor
else if {addr == new sensor/actuator_addr)
{

e If you want to display the data to OLED then you need to add “else if” block in
OLED_display().

e If you want to display the data to Serial monitor then you have to do the same in
display_data() function.

vold OLED display(int addr)

{
display.setTextSize(l);
display.setTextColor (WHITE) ;
display.setCursor(0,0);
f/display.println(names[flag-1]1);
if {addr==1umi_addr) //Light Intensity
{
display.clearDisplav():
display.println{"Luminous Sensor™);
display.print ("Infrared: ");
display.println(chl);
display.print ["Visible: T];
display.println{ch0-chl);
displav.print("LUX: "}:
display.println(Lux wvalue);
display.displavi):
delay (500) ;7

lae if(addr ==new_sensor/actuator)

~—

J/Hrite code for displaying data to OLED displaw

else if{addr==mag_addr) [/ /Magnetometer

i




e If you want to see the data in mobile app then you need to add “if else” block to send_data()

function.
e This function sends a string of 33 values separated by ‘,’(comma) and if a sensor is not

connected then it will send “*’.
e This string sends the values in the specific order so you have to append the new values at

the end of the string and not in the middle.

void send dataf{) |

read(}}:
if {devices[lumi addr]==0){
Seriall.pring (N, ¥, 2T
i }else|
207 Seriall.print (ch0 - chl}:
Seriall.print[™,™):
Seriall.print (chl):
Seriall.print(™,™):
Seriall.print (Lux value);
Seriall.print(™,™):
1
¥ Hew Sensor
if (devices[new_sensor/actuator_addr]==0) {

Seriall.print(™,*,*");

}else]

//Hrite code for sending the string to app
}
£ PreE3sure 3enacr

if (dewvices[pressure addr]==0) {
Seriail.primt ("%, x, X, X ")z

}elae]

Seriall.print(T, 2):
Seriall.print (™, ):




