Raspberry Pi Training Programme

About

The Raspberry Pi is a credit-card sized computer that plugs into our monitor and which can be used
like a normal computer using a USB keyboard and mouse. Raspberry Pi was developed by the
Raspberry Pi Foundation (a UK based charity organization) to promote worldwide literacy on
coding. This tiny PC can be used like a regular computer and even supports games and HD videos.
Most importantly, it can be used to build and prototype prolific number of projects inexpensively
and quickly.

Learning Objectives

In this hands-on workshop, students will be trained on how to setup a Raspberry Pi, on the basics of
the Linux operating system driving the Pi, and programming the Pi to do all sorts of interesting
things. Programming will be accomplished in Python/Shell code and other code references will also
be provided. Students will also be given a few example projects to work on.

After completing this course, participants will be able to:
* Setup and operate the Raspberry Pi
* Understand the basics of the Linux OS (Raspbian) used on the RasPi
* Understand the basics of Scratch
* Understand the basics of Python Programing Language.

* Build a few projects using GPIO pins.

Day 1
10:00 - 10.45 am - Introduction to Raspbery Pi and context
* Introduction to the Training Programme.
* Emphasize on how EASY it is to build stuff today (because of RasPi)
* Motivate students on technology development by showing: Quadrotor Video
* Play introduction video to Raspberry Pi: Video from RasPi foundation

* Convey how Raspberry Pi is Open Source and what Open Source means

10:45 — 12:30 am - Technical walk through of Raspberry Pi
* Explain the device Raspberry Pi focus on Model B+
* Basic peripherals and Connections : Pg 14 needed to start working with Raspberry Pi
* Collect peripherals : Pg 14 for setting up the Pi. And Set up the RasPi.
* NOOBS OS installation walkthrough: Video 8 or Pg 11,12,13



12.30 — 01.00 am - Familiarizing with the GUI
* Login to the Raspberry Pi with user: pi and password: raspberry Pg 17
* Run the GUI using “startx” command
* Familiarizing the GUI
02:00 — 02.30 pm - Introduction to scratch
* Introduction to Scratch: Video 14

* Hands on to Scratch Interface
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02:30 3.30 pm - Some projects built on Scratch
* Make them do scratch example program: Video 15
* Create an aquarium or a Play ground with more than one sprite
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03:30 - 4.00 pm — Q & A Session

Take Home Activities

Watch the following Videos:

1.

2
3
4.
5

Raspberry Pi Star Wars christmas lighting: Video 16 and tutorial
Monkey target machine using Raspberry Pi: Video 17 and tutorial
Cardboard quadrotor using Raspberry Pi: Video 18 and tutorial

Watch Scratch examples or visit https://scratch.mit.edu/explore/projects

Create scratch programmes as much possible


https://scratch.mit.edu/explore/projects

Day 2

10:00 — 11.00 am - Introduction to Python

* Sharing student projects

* Create an aquarium or a Play ground with more than one sprite
11:00 — 12.00 am - Introduction to Python

* Explain what is the “Terminal”? Guide: shell commands

* Explain what are shell commands and Try out basic commands on terminal

* Is— command

* cd - commands

* Folder structure ( Home and Desktop )

* mkdir — commands. Create a folder.

» change directory to this folder

* Discuss ' path to this folder ' [ /home/Desktop/folder ]

* (all scratch programme using command mode

* (Call leafpad programme using command mode
Type name and address and save file and close

* Open the same file from terminal

* Introduction to Programing Languages and python

12:00 — 01.30 pm - Activity — 1 : Python Programme, text editor @3
al01.2106 oSO .

Ex: 1 (Hello World ag)av” @103’ e a19an@ay)

* Open text editor
* Type : print “Hello world”
* Save file with extension “ .py “
* Run programme
Ex: 2 (aﬂcmggs)s Cal®ezs] @f1ag’ @gj@g(mmﬂmgg MBERUIEBRUT OUINAISTHD.)
print “BABU”
Ex: 3 mleaBges cr}é)@m@ Gal@’ ()33l {lasaN@®IMN88 G0 af) D d:.

Ex: 4 M1BBBOS ZFHIBOS Gald ()33l {le8M@INBS E@JIWI0 af) D D:.



02:00 — 03.00 pm - Activity — 1 : Python Programme, Idle3 @ al0lai@eqjs@man.

* Open IDLE3 for python and Explain.

Ex: 1 (8@ quoaly (@J33udla(lesd)

a=6 # Assaign value 6 in a
print a # Print the assaingned value of a

Ex: 1 (06" M0oayd86s @& £06Mm0d)

a=6 # Assaign value 6 in a

b=5 # Assaign value 5 in a

c=a+tb # Assaign the sume of the values of aand b to ¢
print c # Print the assaingned value of a

EX: 2 (06n&" MUosyd80S Qly®§0avo 306M0d)

a=6 # Assaign value 6 in a

b=5 # Assaign value 5 in a

c=a-b # Assaign the difference of the values of a and b to c
print c # Print the assaingned value of a

Ex: 3 (06" Muoayég6s wemmanelo &06M0d)

a=6 # Assaign value 6 in a

b=5 # Assaign value 5 in a

c=a*b # Assaign the product of the values of aand b to c
print c # Print the assaingned value of a

Ex: 1 Print “strings”

99aIomeM BUWIM ngoameslej e output (digit/data) @af’ 9190 Idle @oan” print oesqa |
021 $1630HMI@ @f10F° ©21GQYME 300 HOSAP21QIT D@, af)NI@3 Idle3 galcwInlesemiowd
& 1650UM” MBajo, BUOAHOJo EYIBNY” () 2alcIVIBHEMO..

Idle — @@ print “SCHOOL”

Idle3 — @1@3 print (“SCHOOL”)

03:00 — 04.15am Activity — 2 : Python Library import (turtle)
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Scratch @JaIBEmMEBRUEAS” MAIMAIW (@ JOIBDMMEIBUY DaleWIWldNdo.

Ex: 1 (draw a line)
import turtle
forward(100) # turtle moves 100 points to forward direction

Ex: 2 (turn turtle)
import turtle
right(100) # turtle turns 100 degrees to right

Ex: 3 (draw a circle)
import turtle
circle(100) # turtle draws a circle with radius 100 points

Ex: 4 (draw a square)
import turtle

forward(100) # turtle moves 100 points to forward direction
right(90) # turtle turns 100 degrees to right
forward(100) # turtle moves 100 points to forward direction
right(90) # turtle turns 100 degrees to right
forward(100) # turtle moves 100 points to forward direction

Ex: 5 (Loop)@paidomlendad loop function m@3dse.

Take Home Activities

1. Write a programme to draw a rectangle
2. Write a programme to draw a triangle
3. Practice Programmes in ICT Text of std IX (page 67-73)



Day 3
10.00 — 10.45 am - Activity —3 :  Input values (Variables — Calculations)

DI BIeUWIB3 21063BU3 DalcWowlaf (Variables) weml® @)W ud 021QIN®’

af)sBR1oHMHVAN” GMIBHI0.

Ex: 1 (a, b agam 21063813 90160 a] @& MM BT G JoY)I0)

a=input() # Give any number as the value of a

b=input() # Give any number as the value of b

c=atb # Assaign the sume of the values of x and y to c
print c # Print value of c

Ex: 2 Activity 2 ee! ¢@Jo@Wonaud 21068803 9ale@IWa) al0lud1eNasd.
Ex: 3 snomoomeiss &:soad GoloWondhud aldlualelosd.

10.45 — 11.15am - Activity — 4 : String Input (Variables — raw_input)

99 IOMEM BIHDVNT3 21068308 Dalc@IUilsf (Variables) apowomEBgo AEB®:E0 ©UWBHAIZID

GJOWIYHUB H2IYMND” ng)sBBIOMHWAN” EMISHIo.

Ex: 1 (2100 9016000 s Gnld” (@J33Wa lesan 8@ Gajo@de. Mailes aloomleaad aflel
€21031886MI0U3 MIEBBBOS Cald OOSq] §.21Q)” DHISHNEMO)

a=raw_input() # Give any data (say your name) as the value of a
print a # Print value of a

EX: 2 (2100 9416000 a] €ald” @J33Wla{lesmm 8@ ¢ejoWwde. Malles aloomload aflel
¢aE1a86MIU3 MEBBOS Galld’ 9Se| ©21Q) OBHIFHNEMo)

a=raw_input() # Give any data (say your name) as the value of a
print “Hello ”,a # Print value of c

Ex: 3 (2106380 9a160ull9)88 8@ Gajowdo-give a= [ am, anb b= your name)

a=raw_input() # Give any data (numeral/alphabet) as the value of a
b=raw_input() # Give any data (numeral/alphabet) as the value of b
print a+b # Print value of a and the value of b together (for non numerical)

11.15-12.00 am - Activity —5: Conditional Statements — if

99010 @eHWIGS if ®HMlaUMD DalcWIWla]  GJIWINDUB ngqgm@“ af)eelomean’

GMIBHo0.

Ex: 1 (s8@ mlumilo coslm gagleneamo of)an aldlcudlasd — @oflos ¢ayod 09Sq] ©alQ
032508, 50 a0 adgleneemeslcd ELIGIBLE mrecie1cd NOT ELIGIBLE )

a=input() # Give any number as the value of a



if a>50:
print “ELIGIBLE”
else:
print “NOT ELIGIBLE”

Ex: 2 (06" muoal agl@d aIej®” ¢:06md)

a=input() # Give any number as the value of a
b=input() # Give any number as the value of b
if a>b:

print a
else:

print b

Ex: 3 @ qvoaly 660500008 @@ 50 m aaglenssmslad PASSED agamoe @neelslad FAILED
af)Mo &HIEM1BBAN G@JI(U)I0 af)ED .
Ex: 4 soomoomelss &:Soa3 Glo)indhud aldlualeoasd:.

12:00 — 12.20 pm — Circuit demo ( connecting to pin#1)
12:20 - 12.30 pm — Circuit demo ( connecting Resistor )
12:30 — 12.50 pm - Circuit demo ( connecting to pin#3 with one LED)
12:50 — 01.30 pm — Introducing codes ( connecting to pin#3 with one LED)
02:00 — 02.45 pm - Raspberry pi GPIO control- LED blink

Make students blink an LED using python Tutorial (Step 1)

Try playing with different delays and connecting more LEDs Video19

02:45 — 03.45 pm - GPIO to control Traffic Signal ( 3 LEDs)

Take Home Activities



Day 4
10:00 — 10.45 am - GPIO to control Dancing lights ( 5 LEDs)

10:45 — 11.30 am - GPIO to control Rotating lights( 5 LEDs)
11:30 — 12.15 pm - GPIO to Blink as much user says( 1 LED)

Building a home automation system using PIR motion sensor:

12:15 - 01.00 pm - Interfacing PIR sensor with Raspberry Pi

e Connect PIR motion sensor to raspberry pi: (Step 2) guide or Pg 30-33
® Test the sensor using a python program

e Blink LED based on output of sensor Video20

01:30 — 02.00 pm - Continue to work on PIR sensor

e Edit the code to blink more LEDs.

e Change the string being printed.

e Encourage students to think of applications using it.

02:00 — 03.00 pm - Some projects that can be built using this sensor
e Motion sensor alarm: project

e Automatic lights: project

e Umbrella with sensor: video

03:00 — 04.00 pm — Discuss projects that can be built
e Moving camera project: video

e Raspberry pi robot: video

o Self balancing robot: video

e Robot spider: video

Helpful links:
e Motion sensor tutorial : Pg 30-33 and guide
e Connecting relays guide

Take Home Activities



Day 5
Building a Raspberry Pi robot

10:30 am - Interfacing IR sensor with Raspberry Pi
e Give introduction about IR sensors: Guide or Pg 34-38
e Connect IR sensors to Raspberry Pi: (Step 1)

01:30 pm - Interfacing motors and drivers

e Interface motors and 1.293D driver: Guide or Pg 39-45
e Upload code to the robot:

e Check its working

02:30 pm - Tuning the robot
e Change motor commands and see what happens Video21
e Change strings, delays and other parameters

03:00 pm - Summarize workshop: Competition & support

e Collect emails of students, share Raspi-Victers tutorial videos.

e Mention about online support channel that will be created using their emails.

e Motivate them to build innovative projects for the competition and stress on how it is a good
opportunity for them.

e Clear any questions and summarize about Raspberry Pi.

Helpful links:

e Motor connection guide

e Online MOOC course

Take Home Activities

02.15 — 02.45 pm - Activity — 6 : Conditional - if — elif

0O RIHWIGE SMIeiWldo if ®MR1aUMBHUY DalcWIWIEHME] AUGBEMUICIEM”

2a16RINIBBMD’. HOMA GJOWIABUB 6)2IQYMD” af)sBEIOMOWAN” BMIBHI0

elif



Ex: 1 ( 8@ &5160° aldlou@d eldls] a8 66050m0@ 30 @ @misvwossmeslad TO BE
IMPROVED agamo 30 o 40 avo snswlenaemelad GOOD agane 40 mo 50 avo mswilelnaemes1od
EXCELLENT agamo @J33wlaflesan 8@ GaJowdo)

a=input() # Give any number as the value of a

if a<30:

print “TO BE IMPROVED”
elif 30<a<40:

print “GOOD”
elif 40<a<50

print “EXCELLENT”

02.45 — 03.30 pm - Activity — 7 :  Loop — for/while

BT  OOAIOMN  GaJIWIN]G3 Q@OH%@T&']@’]%Q@ aBoO®sejo  MIAGRUEBUY  BRYAIGOM o]
JoIdomlensmens;)ad, mm M3e3uRUd BRAIBOM ) §8Sq| aSEQMEMIEL ald:00 for agam a8 loop

@3 92U |SEOMIWIB3 A,
Ex:1 (5 @alem SCHOOL agan” @Je3dwlalesan 8@ ¢ajowdo)

for i in range (5): # range 0,1,2,3,4
print “SCHOQOL” # print 5 times

Ex: 2 (10 @ ®209Q88 Gralsmumoanlidud @J3dutla{lesam 8@ GaloWdo)

for i in range (10): # range 0,1,2, ..... .9
print i

Ex: 3 (10 aioo@ss ag)sm@d qmvoalydud @J33uwla lesam a8 Geo@WIo)

for i in range (10): # range 0,1,2, ....., 9
=i+l
print i

Ex: 4 ((Tﬂamgms ¢ald” 10 ®aem @JB3Wlalesmm 8@ GEJIWIo af)EDd:.)
Ex: 5 (10 @ ®99Quss of)eR@ Moalydud @J38utlale8am 8@ ¢eloWdo af)§Dd:)
Ex: 6 soomoom1e|8ss &so@3 GoloWindud alaluwleasd
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