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What we’ll cover

• What possible, different projects

• What it is

• The basics: RPi, Electricity, GPIO pins, 
Python, LEDs, jumper wires & the 
breadboard for prototyping



What is the RPi?

• It’s minimalist.

• Name came from the tradition of fruit 
computers like Apricot, Tangerine & Acorn 

• Pi stands for Python

• Base for a complete computer, capable of 
running a LAMP stack.



This is Eben Upton.

• Create an inexpensive, build-able, intellectually-free 
device that people could use and learn from.

• Started selling Model A in Feb 2012.

• As of February 2016, 8 million RPis have been sold.

• Made in the UK 



An Arduino.
Also cool, but used for different purposes.



Possibilities

z

Yes, it can be a computer, but it can be a 
lot more.



DIY!
● Use it to prototype and solve things

● Python modules 

● Attach different sensors

● Build solutions
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Use a RaspPi to Fix 
Everyday Problems

Blender Defender: motion detection, lights, blender

https://www.youtube.com/watch?v=-b9m8BpmD0o

http://www.plasma2002.com/blenderdefender/



Web-based Open 
Bathroom

Sensors + Website + Rasp Pi = Office 
Productivity

https://www.youtube.com/watch?v=-b9m8BpmD0o
http://www.plasma2002.com/blenderdefender/


https://www.youtube.com/watch?
v=ZszlVVY1LXo 8:14



http://mitchtech.net/raspberry-pi-servo-face-tracker/



Build Hadoop cluster

http://www.widriksson.com/raspberry-pi-hadoop-
cluster/

http://mitchtech.net/raspberry-pi-servo-face-tracker/


BirdCamera 
Box

https://www.raspberrypi.org/learning/infrared-bird-box/



https://www.youtube.com/watch?v=RVYByGU6uYI
Screenshot of AdaFruit ForumScreenshot of AdaFruit Forum  

https://www.raspberrypi.org/learning/infrared-bird-box/


Sent the Rpi into Space

https://www.youtube.com/watch?v=RVYByGU6uYI






https://learn.adafruit.com/raspberry-pi-e-mail-notifier-using-leds/prepare-python



IoT

https://learn.adafruit.com/raspberry-pi-e-mail-notifier-using-leds/prepare-python


32+ different OS (Wikipedia)

• First need to install an operating system on the MiniSD card

• ArchLinux (minimalist)

• Raspbmc (digital media center)

• Raspian (default)

• Pidora (Fedora remix)

• FreeBSD

• Ark OS (website and email hosting)

• Minepion (mine cryptocurrency)

• IPFire (firewall/router distro, only runs on RPi1)

• Windows 10 IoT Core



Specs
• $35

• Model, B Generation 3

• SoC - Broadcom BCM2837 

• CPU 1.2GHz quad-core ARM, Cortex-A53                                
             (A-B+ 700 MHz single-core ARM, B 900MHz)

• GPU Broadcom VideoCore IV @ 250MHz, MPEG-2 and VC-1 
1080p30 H.264/MPEG-4 AVC

• Memory: 1GB RAM (shared with GPU)

• Power ratings: 800 mA / 4.0 W (B+ 600mA / 3.0 W)

• Power source 5 V via MicroUSB or GPIO







Specs (cont.)

• USB 2.0 ports: 4

• Video input: 15 pin MIPI camera interface 
connector

• Video output: HDMI

• Audio input - I2S (2 is squared)

• On-board storage: MicroSD  4 – 64+ G

• On-board network:  10/100 Mbit/s Ethernet 
(8P8C)

• Low-level peripherals: 17 GPIO pins (LOOK :-) 
) 











Components
●    Raspberry Pi B+, Raspbian, 8GB SD card

●    Stepper Motor 12V, Mercury Motor, bipolar, 
external power

●    EasyDriver, SchmalzHous.com controller

●    RFID Reader ID-20LA (125 kHz)

●    SparkFun RFID Reader Breakout

●    RFID Tags 125kHz





Not many lines 
of code were 
needed.

Most lines are 
comments.

This is neither 
efficient or 
elegant code, 
but it worked!











Components
●    Raspberry Pi 2, Raspbian, 8GB

●    RFID Reader ID-20LA (125 kHz)

●    SparkFun RFID Reader Breakout

●    RFID Tags 125kHz

●    Potentiometers - to sense if a bin is open or closed

●    A tilt sensor - to see if the box is open or closed

●    RGB and Gesture Sensor

●    5" Touchscreen monitor for the user interface.

●    GlobalStat BU-353 USB GPS Receiver







Connecting and starting the RPi 

1. Connect the keyboard and mouse into the 
USB ports.

2. Make sure the monitor is OFF.  Connect the 
HDMI cable and push the button to turn 
the monitor on.

3. Plug the RPi into the power-strip and plug 
the miniUSB cable in to power it on. 



Demo!

After the initial setup, (connect to a 
keyboard, screen, and mouse) need a way to 
access the device.

● SSH – if configured

● USB Console cable – USB to TTL Serial 
Cable 

(Powered by 5V, but logic RX and TX is 3.3V) 



There's also the GUI



GPIO Pins

• Logic is 3.3 volts

• Power is 3.3v on left, 5v on 
right.

• Applying 5v into RPi will 
damage over time.

• GPIO pin numbers don’t 
match with pin numbers.

• If don’t have handy chart, 
flip over.  Square pin is #1. 



Simple Circuit

• Breadboard

• 330 Ω (Ohm) resistor

• 2 jumper wires (male-to-
female)

• LED







                            
nnnn



$ screen /dev/cu.usbserial-A403CSYM 
115200

$ minicom -b 115200 -o D /dev/ttyUSB0

-b is the baud rate,
-o – don't initialize,
-D specify the device



python
import time

import RPi.GPIO as GPIO

LED = 11

GPIO.setmode(GPIO.BOARD)

GPIO.setup(LED, GPIO.OUT)

GPIO.output(LED, GPIO.LOW)

try:

while True:

GPIO.output(LED, GPIO.HIGH)

time.sleep(0.5)

GPIO.output(LED, GPIO.LOW)

time.sleep(0.5)

except  KeyboardInterrupt:

GPIO.cleanup()



• $ sudo python blinky.py     # to run

• $ rm blinky.py         # to delete file

• $ sudo shutdown -h now    # to shutdown

• (minicom, control A, q for quit)

• Wait for green light to stop blinking, 
then unplug power (miniUSB). 



Resources

SparkFun Electronics 
https://www.sparkfun.com/

AdaFruit

https://www.adafruit.com/

Raspberry Pi Foundation

https://www.raspberrypi.org



What are your ideas?

● Go to FossLounge.org and place them 
into the “Interested?” form

● Soldering classes – Teachers / students



Questions?

Thank you!

FossLounge.org

"Raspberry Pi 2 Model B v1.1 top new (bg cut out)" by Multicherry. Licensed under 
CC BY-SA 4.0 via Wikimedia Commons - 

http://commons.wikimedia.org/wiki/File:Raspberry_Pi_2_Model_B_v1.1_top_new_(bg_
cut_out).jpg#/media/File:Raspberry_Pi_2_Model_B_v1.1_top_new_(bg_cut_out).jpg
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