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Part 5: Performing a calculation

Dr Ian Grout
Department of Electronic and Computer Engineering
Faculty of Science and Engineering

y of Limerick UNIVERSITY OF

Limerick, Vo4 T9PX LI M ERI CK

Ireland OLLSCOIL LUIMNIGH

Email: Ian.Grout@ul.ie

Introduction

« In this part, the following activity will be:

» Performing a calculation within a calculation function using values received from the serial port and
transmitting the results back to the PC. Student exercise to modify the walkthrough example
developed in part 4.

» A string will be sent to the microcontroller from the PC that will give the values as float type numbers
required to calculate a value where:

* Input value Call the variable x and its type will be float
* Gain Call the variable a and its type will be float
» Offset Call the variable b and its type will be float
* Output value Call the variable y and its type will be float

» To perform the calculation:

y=ax+b @ﬂmﬂiéﬁ
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How the system works

Step 2
User creates a new, or opens an
existing, Arduino sketch, selects
the Arduino board and COM port
to use.

Step 3

User enters the sketch code
and uploads the compiled
code to the microcontroller.

-

Step 4
User opens the Serial Monitor
and sends a string to the

-

microcontroller. Step 1
User connects

Step 6 microcontroller board to
User reads the strings computer
received from the
microcontroller.

Step 5

The microcontroller receives the

string from the user, performs

the calculation and sends

information strings back to the UNIVERSITY OF

user.
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The calculation

» Use the provided Arduino sketch part_5 and complete the calculation function in order to calculate the
values fory.

« Verify the code by running it on the microcontroller and send different values for a, b, and x.

File Edit Sketch Tools Help

float calculation(

{

float a, float b, float x )

float y = 0.0;

“alculation cod

return y;
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Extracting data from the received string (1)

Advanced topic.

Note the code and it’s basic operation.

 Using Arduino language and C language code.

* Review, get it working, then investigate to understand.

serial_event ();

if ( string_complete && ( input_string.startsWith( "calculate("™ ) ) && ( input_string.endsWith( ")\n" ) ) )
{

} else if ( string_complete )

Jose i (

b = alof token pi );

unter-=1 )

SWith{ “calcuate(" ) ) && (input_string.endsWith(
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Extracting data from the received string (2)

Example string to send to the microcontroller
(and includes a newline character)

Last character
sent from the
computer

Computer

) calculate(1.0, 2.0, 3.0)

1 a c

First character
received by the
microcontroller

» Microcontroller
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if ( string_complete && ( input_string.startsWith( "calculate(" ) ) && ( input_string.endsWith( ")\n" ) ) )

{ °
A B Extracting
char char_arrayl[str_len]; ] f
input_string.replace( "calculate(", "" ); ata rOIIl
input_string.replace( " ", "" ); I,] .
input_string.replace( ")\n", "" ); t e recel » ed
input_string.toCharArray( char_array, str_len ); .
token_ptr = strtok( char_array, "," ); Strll lg 3
token_counter = 0;
while ( token_ptr !=NULL )

{
if ( token_counter==0 )
{
a = atof ( token_ptr );
} else if ( token_counter==1 )
{
b = atof( token_ptr );
} else if ( token_counter==2 )
{
x = atof( token_ptr );
} else
{
}
token_counter = token_counter + 1;
token_ptr = strtok( NULL, "," );
}
calculation_result = calculation( a, b, x );
input_string ="r;
string_complete = false;
) UNIVERSITY OF
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{

if ( string_complete && ( input_string.startsWith( "calculate(" ) ) && ( input_string.endsWith( ")\n" ) ) ) ‘

int str_len = input_string.length() + 1;
char char_array[str_len];
input_string.replace( "calculate(", "" );
input_string.replace( " ", )i
input_string.replace( ")\n", "" );

input_string.toCharArray( char_array, str_len
token_ptr = strtok( char_array, "," );

token_counter = 0;

)i

while ( token_ptr
{

!=NULL )
if ( token_counter==0 )
{

a = atof ( token_ptr );

else if

( token_counter==1 )

b = atof( token_ptr );

else if ( token_counter==2 )
x = atof( token_ptr );
} else
{
}
token_counter = token_counter + 1;
token_ptr = strtok( NULL, "," );

calculation_result = calculation( a, b, x );

i

input_string =
string_complete = false;

]

==

Declare local variables

C——

Extract characters from string

4amm———

Perform calculation

¢

Reset string related variables

4

Extracting
data from
the received

string (4)
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int str_len = input_string.length() + 1;
char char_array[str_len];

) 4

input_string.replace( "calculate(",
input_string.replace( " ", "" );
input_string.replace( ")\n",

oy

ey

nomoy

token_ptr = strtok( char_array,

token_counter = 0;

input_string.toCharArray( char_array, str_len

)i

while ( token_ptr !=NULL )
{
if ( token_counter==0 )

{
a = atof ( token_ptr );

} else if ( token_counter==1 )

{
b = atof( token_ptr );

} else if ( token_counter==2 )
{
x = atof ( token_ptr );

}elise
{
}

token_counter = token_counter + 1;

token_ptr = strtok( NULL, "," );

Extracting data
from the received

string (5)

2.0, 3.0)

calculate (1.0,

\ 4

1.0,2.0,3.0

2.0

token_counter==1

3.0

token_counter==2

1.0

token_counter==0
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Exercise

» Obtain the part_5 Arduino sketch and complete
the calculation function.

» Use the Arduino Serial Monitor to send values
to the microcontroller by entering the following
string:

calculate(1.0, 2.0, 3.0)

» Vary the numbers to change the values for a, b,
and x.

» Watch the video part_5_video.mp4 to see the
completed sketch in operation.

File Edit Sketch Tools Help

‘o

part_Sino  functions.ino

X0

Lo N um s W e

10
11
12
13
14
15
16
17
18

Output

calculate(1.0, 2.0, 3.0)

String input_string =i
boolean string_complete = false;

char *token_ptr;
uints_t token_counter = @;

Serial Monitor x

o=

New Line ~ 9600 baud -

1n42,Col2 _ArduinoUnoon COM13 (22 B3
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Python script to replace the Arduino IDE Serial

Monitor

import serial

com_port = ‘COM8'

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

ser.flush ()

time.sleep(5)

for i in range(0, 3):
line = ser.readline() .decode('latin-1"')[:-1]
print (line)

print (value_to_send)
ser.write (value_to_send.encode())

time.sleep (1)
for i in range(0, 10):

line = ser.readline() .decode('latin-1') [:-1]
print (line)

if _ name_ == '__main ':

main ()

import time .

def main(): .

print (ser.name) 0

value_to_send = 'calculate(1.0, 2.0, 3.0)\n' 0

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, COM8 is used on a Windows platform.
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Python script to replace the Arduino IDE Serial

Monitor

» 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_5_python.py .

» Watch the video part_5_python_video to see Arduino
IDE and PyCharm in use.

B Fle Edt View Navigate Code Refactor Run Tooks VCS Window Help  pythonProjec x
' 4
=

2 g
4 part 5 python.py H
inport tine
inport serial
con_port = 'COM13"
Run * part5 python & —
E -- start ------
calculate(1.0, 2.0, 3.0)
25
1.6,2.0,3.0

= 1.8

. 2.0

E 3.0

H X=3.082=1.00D=200y=0.00

n -~ ENd ----ene-

¥ Version Control | B Run| =TODO @ problems B Terminal & PythonPackeges @ Python Console O Senices
[0 Packages installed successfully: Istaled packages: pyseral (yesterday 12:35 PM) 20:1 CRLF UTF-8 4spaces Python 33 (Python) @)
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