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Introduction

« Receiving strings from the computer and string manipulation to extract values from the string. Walk-
through example. Send the extracted values back to the PC:

1. The microcontroller receiving and sending serial data using serial communications (UART).
2. The microcontroller receiving strings.

3. The microcontroller extracting values from a string.

4. The microcontroller formatting and transmitting data.

5. Walkthrough example using the Arduino IDE Serial Monitor and then in Python.
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Receiving and transmitting a single byte (1)

Arduino serial communication function:

» https://www.arduino.cc/reference/en/language/
functions/communication/serial/

The microcontroller UART set-up with a Baud rate
of 9600.

The UART is checked (polled) to see if a byte has
been received. If received, the byte is read and
transmitted back to the computer as the value and
also as the ASCII character code.

The code is in the  Arduino Sketch

part_4 single byte.

Watch the video part 4 single byte video.mp4 to
see the code in operation. This code also toggles
the on-board LED when a byte is received (the LED

~code is not shown in the code to the right).

int incomingByte = 0;

void setup( void )

{

Serial.begin(9600) ;

void loop ( void )

{

if ( Serial.available() > 0 )

{
incomingByte =
Serial.print (
Serial
Serial
Serial
Serial
Serial

Serial.read() ;

.print (
.println( incomingByte,
.print (
.println( incomingByte,

"Byte received: "
.println( incomingByte ) ;
"Byte received ASCII code decimal: " );

D g

DEC ) ;

"Byte received ASCII code hexadecimal: "

HEX );

)
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Receiving and transmitting a single byte (2)

2 part_4_single_byte | Arduine IDE 2.0.4 — O *
File Edit Sketch Tools Help

part_4 single_byte.ino e

EL R

36

37 if ( Serial.availabls() > @ )

L {

39 incomingByte = Serial.read():;

40 Serial.print( "Byte received: " );

41 Serial.println( incomingByte );

432 Serial.print( "Byte received: ™ );

43 Serial.println( char( incomingByte ) );

44 Serial.print( "Byte received ASCII code decimal: " );

45 Serial.println( incomingByte, DEC ); L Ser‘ial.pr‘int( "Byte received: " );

46 Serial.print( "Byte received ASCII code hexadecimal: " ); S ial intl ( . . Byt )

a7 Serial.println( incomingByte, HEX ); er‘].'a 'pr‘:}n n 1nC0m1ng_y € ]

48 Serial.print( "Byte received: " );

-’-51; L digitalWrite({ ON_BOARD LED, !digitalRead( ON_BOARD_LED ) );: Ser‘ial.pr‘intln( char‘( incomingByte ) )’

e Serial.print( "Byte received ASCII code decimal: " );

Output  Serial Monit ¥ = . . . .

S © Serial.println( incomingByte, DEC );

E New Line ~ || 9600 baud v Serial.print( "Byte received ASCII code hexadecimal: " );

Byte Serial.println( incomingByte, HEX );
Byte
Byte
B

Ln 40, Col 38 ESP32 Dev Moduleon COM8 (22 B
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ASCII code

ASCIIl: American Standard Code for Information
Interchange.

ASCII is a 7-bit character set containing 128
characters.

Extended ASCIl is an 8-bit character set
containing 256 characters.

ASCII Table:

» https://commons.wikimedia.org/wiki/File:AS
Cll-Table-wide.pdf

ASCIl TABLE

Decimal Hex Char

Decimal Hex Char

Decimal Hex Char

OO~ Rn WO

BEOEEETMON@PEaNOVAWN MG

[MuLL 32
[START OF HEADING] 33
[START OF TEXT] 34
[END OF TEXT] 35
OF TRANSMISSION] | 36
[ENQUIRY] 37
[ACKNOWLEDGE] 38
[BELL) 39
[BACKSPACE]
TAB} 41
[LINE FEED] 42
[VERTICAL TAB] 43
[FORM FEED] 44
[CARRIAGE RETURN] 45
ISHIFT IN] 47
[DATA LINK ESCAPE] 48
[DEVICE CONTROL 1] 49
[DEVICE CONTROL 2] 50
[DEVICE CONTROL 3] 51
[DEVICE CONTROL 4] 52
[NEGATIVE ACKNOWLEDGE] | 53
[SYNCHRONOUS [DLE] 54
[ENG OF TRANS. BLOCK] 55
[CANCEL] 56
[END OF MEDIUM] 57
[SUBSTITUTE] 58
[ESCAPE] 59
[FILE SEPARATOR] 60
[GROUP SEPARATOR] 61
[RECORD SEPARATOR] 62
TUNIT SEPARATOR] 63

20

{SH&CEP

+ e cppiew

TeENOWANNED™

~ViEA

Decimal Hex Char

64
65
66
67

40
41
42
43

N oPEE

40
a1
42

P aH-mNeXE<cHURoDOZIr X T IaTMON e PE

96 60
97 61
98 62
s 63
100 64
101 65
102 66
103 67
104 68
105 69
106 BA
107 6B
108 6C
109 6D
110 6E
111 6F
112 70
113 71
114 72
115 73
116 74
117 75
118 76
119 7
120 78
121 79
1322 TA
123 78
124 7C
125 ]
126 7E
127 TF

FGl¥ AN XxgcEmTETODOI TR TORANDTE

B
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Receiving multiple bytes with a termination character (1)

+ Serial communications will send data one byte at a time.

* Where multiple bytes are to be received by the microcontroller in “one go”, such as in a string of text,
each byte in the string would be received and put into a character array variable within the code (a String
in Arduino code).

» The microcontroller needs to know when the string ends, so a termination character, such as the end of
line character ( \n ) will be used to identify the end of the string. For example:

This is a string\n
e T is transmitted first and \n is transmitted last.

 The Arduino Serial Monitor can insert the \n character or the code writer can insert this with code.
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Receiving multiple bytes with a termination character (2)

String input string = "";

boolean string complete

false,

void loop( void )

{
serial event();

1f ( string complete )

{

digitalWrite ( ON BOARD LED,

input string = "",;
string complete = false;
} else

{
}

Serial.print( "String received: " );
Serial.println( input string );

ldigitalRead( ON BOARD LED )

)

i3
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Receiving multiple bytes with a termination character (3)

void loop( void )

{

serial event(); —void serial event ( void )

if ( string complete )

{
input string
string complete

else

}
{
}

false;

{

while ( Serial.available ()

{

char in char = ( char

input string

if
{

}

( in char == '\n'

string complete = true;

) Serial
+= in char;

)

)

.read () ;

i3

UNIVERSITY OF

LIMERICK

OLLSCOIL LUIMNIGH



Receiving multiple bytes with a termination character (4)

Arduino serial communication function: P ————— —

File Edit Sketch Tools Help

* https://www.arduino.cc/reference/en/language/fun -
ctions/communication/serial/ —

part_4_multiple_bytes.ino

1
* The microcontroller UART set-up with a Baud rate of :
9600. :
8
9
168 o -
11
« The UART is checked (polled) to see if a byte has 2 MU SLR 2
been received. If received, the byte is read and o Priw gl bag B
transmitted back to the computer as the value and 8 i ’
also as the ASCII character code. P P
end 7 New Line * | 9600 baud
« The code is in the Arduino  Sketch sttt Secsived: ovtiue

part_4 multiple_bytes.

Ln 45, Col 59 ESP32 Dev ModuleonCOME (21 B

« Watch the video part_ 4 multiple_bytes video.mp4 to
see the code in operation. This code also toggles the %
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is not shown in the code to the right).




Replacing the Arduino Serial Monitor with Python

import time
import serial

com _port = ‘COMS8'

def main () :

ser = serial.Serial (com port, timeout=5)
ser.baudrate = 9600

ser.flush ()

time.sleep(5)

print (ser.name)

value to send = 'Hello\n'
ser.write(value to send.encode())

line = ser.readline () .decode('latin-1") [
print (value to send)

print (1ine)

line = ser.readline () .decode('latin-1") [

time.sleep (1)

value to send = 'Goodbye\n'
ser.write(value to send.encode())

line = ser.readline () .decode('latin-1") [
print (value to send)

print (line)

line = ser.readline () .decode('latin-1") [
if name == ' main ':
main ()

g=17

o =il

g=17

g=17

The Arduino IDE Serial Monitor is useful for initial
prototyping and debugging the design code.

For more advanced work, other software languages and
tools can be used.

For example, using Python to access the serial port as
shown in the example to the left.

This example uses pySerial to access the serial port.
This is the same COM PORT as set in the Arduino IDE.

In the code, COMS is used on a Windows platform. This
should be replaced with the actual COM PORT number
used.
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Replacing the Arduino Serial Monitor with Python

* Python scripts can be created and run using different
software tools.

* For example, the image to the right shows the Python
script developed and using PyCharm Community
Edition.

* The Python script is part_4_python.py .

« Watch the video part_4 python_video to see Arduino
IDE and PyCharm in use.

E File Edit View Navigste Code Refactor Run Tools VC5 Window Help pythonProjectl = (m] X
pythonProject! = part_4 python.py - part 4_python * | b #% QeP>
T Project v €3 T = XX — & mainpy  part_3_python.py i part_4_python.py il
g I pythonProject] C\bin' pyhonfraject ser.write(valuve_to_send.encode()) Il A v |E
L = main.py line = ser.readline().decode('latin-1')[:-1] g
(= part_4_python.py print(value_to_send) e
i part_3_python.py 3 print(line)
# Il External Libraries 3 line = ser.readline().decode( ' latin-1')[:-1]
@ Scratches and Consoles
time.sleep(1)|
value_to_send = 'Goodbye\n’
ser.write(value_to_send.encode())
line = ser.readline().decode( 'latin-1')[:-1]
print(valuve_to_send)
print(line)
line = ser.readline().decode('latin-1')[:-1]
main{)
Run: part_4_python a —
> "c:\Ian\Activities\Act_2023\BIP_July_2023\Webinar (20th March 2023)\Python\Scripts\python.e;
' COM13
_ | Helle
-
=+ o 5
- String received: Hello
= Goodbye
o
SikadlE
; Sstring received: Goodbye
" Process finished with exit code 8
£
L]
P Version Control b Run ETODC  © Problems B Terminal 2 Python Packages @ Python Console. @ Services
[ Packages installed successfully: Installed packages: 'pyserial’ (yesterday 12:35 PM) 36:18 CRLF UTF-8 4spaces Python 3.8 (Python) (2] ‘i
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