
INTERACTION LAB
CLASS 11: SERIAL COMMUNICATION BETWEEN PROCESSING & 

ARDUINO



All readings at http://
ima.nyu.sh/interaction-lab/
weekly-schedule/

Class 12

• Serial Communication: The 
Basics

• Interpreting Serial Data

READINGS

Class 13

• Learning Processing: Chapter 
9 Arrays  

https://itp.nyu.edu/physcomp/lessons/serial-communication/serial-communication-the-basics/
https://itp.nyu.edu/physcomp/lessons/serial-communication/interpreting-serial-data/


SERIAL COMMUNICATION
BETWEEN



COMMUNICATION BETWEEN  

• Firmata
• Great for simple inputs 

(buttons) and outputs 
(LEDs)

• Can’t do libraries and 
complex sensors / 
complex outputs!

• Leonardo / Due (Red 
Arduinos)
• Great for input to replace 

mouse/keyboard

• Serial Communication
• Great for Sensors and 
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SERIAL COMMUNICATION



SERIAL COMMUNICATION

Serial is a form of digital 
communication that involves 
sending a sequence of bits, one 
at a time, between electronic 
devices.
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BITS & BYTES

A bit is the smallest unit of 
digital information, representing 
a single binary value, either 0 
or 1.

A Byte is a slightly larger unit of 
digital information, representing 
eight bits, between 0 and 255.

Bytes are also a Variable data 
type in processing and Arduino.
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UART

In serial communication, a 
Universal Asynchronous 
Receiver Transmitter (UART) is 
a device that converts a byte of 
data into individual bits and 
sends it out by modulating the 
voltage either high or low to 
represent a 1 or 0.

Typically, another UART on the 
receiving end converts the bits 
back into bytes.
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USB

Universal Serial Bus (USB) is a 
modern communications 
protocol that can support 
multiple devices attached to a 
single port at very high data 
rates.

USB can also support older 
serial devices through a 
converter.

Different Arduino boards have 
varying  converters like this. PHOTO BY MARCELO ALVES



DATA RATE

A data rate is the speed at 
which communication occurs.

In order for serial 
communication to be successful 
the transmitting and receiving 
sides must both be set to 
communicate at the same 
speed.

With a speed of 9600 bits per 
second (baud) the voltage is 
interpreted every 1/9600th of a 
second.
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PORT

A port is the physical interface 
though which serial 
communication occurs.

When you plug in your Arduino 
it appears as an available serial 
port on your computer.

A port can only be connected to 
one device at a time.
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BUFFER

A buffer is a place in the 
memory of an electronic device 
where bytes are temporarily 
stored as they arrive from 
another device.
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PROTOCOLS

A protocol defines the rules that 
govern the interpretation of 
whatever communication is 
taking place.

Although we have little control 
over serial communication 
itself, what we can control is 
what is being sent and what it 
means.

Protocol specification should be 
determined based on the 
complexity of the data being 
transmitted.
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BINARY PROTOCOLS

A binary Protocol is a protocol 
in which every value being 
transmitted fits within a single 
byte and does not need to be 
interpreted.
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BINARY PROTOCOLS



TEXT-BASED PROTOCOLS

Binary protocols are fast and 
efficient, but sometimes 
information can not be fit into a 
single byte.

A text-based protocol can 
include additional formatting 
and may even resemble an 
established data format such as 
character separated values 
(CSV).

Text-based protocols tend to be 
easier for humans to read.
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CSV PROTOCOL

With a CSV Based protocol you 
can send multi-byte values, 
each being separated by a 
comma or other character.
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23,23,23,23,24,24,25,25,26,28,27,27

CSV PROTOCOL



ASCII & UNICODE

ASCII, or American Standard 
Code for Information 
Interchange, is a character 
encoding method used by 
computers to represent 
numbers, letters, and symbols 
commonly used in English.

Unicode (UTF-8 and UTF-16) 
contain English and non-
English characters.

ASCII and Unicode can be used 
to interpret bytes back into 
characters.
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TERMINAL PROGRAMS

A range of terminal programs 
are available to assist in the 
collection and interpretation of 
data from a serial protocol.

Coolterm, one such freeware 
application, is available for both 
Mac and Windows.
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ARDUINO SERIAL PORTS

The Arduino Uno and DFRduino 
Uno have a single hardware 
serial port which uses digital 
pins 0 (receive) and 1 
(transmit).

Other Arduinos may have 
multiple serial ports.

You can also configure software 
based serial ports if you need to 
communicate with multiple 
devices simultaneously. PHOTO BY ADILSON AKASHI



SERIAL FUNCTIONS

Arduino has many built-in Serial 
Functions that facilitate data 
transmission and receipt.

Before using serial, you must 
first call Serial.begin() and 
define a data rate.
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void setup() { 
 Serial.begin(9600); 
} 
  
void loop() {   
 int sensorValue = analogRead(A0); 
 sensorValue = sensorValue/4;  
 Serial.write(sensorValue); 
}

ARDUINO SERIAL EXAMPLE



PROCESSING SERIAL LIBRARY

Processing has a Serial Library, 
also with many built-in 
functions.

Before using the Serial function 
in Processing you must first 
import the  Serial library, create 
a serial variable, and define the 
port and data rate.
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import processing.serial.*; 
Serial myPort; 
void setup() { 
 myPort = new Serial(this, Serial.list()[0], 9600); 
} 
void draw() { 
 while (myPort.available() > 0) { 
  int inByte = myPort.read(); 
  println(inByte); 
 } 
}

PROCESSING SERIAL EXAMPLE


