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Raspberry Pi Hardware and Connections

40 Pin

Extended GPIO 10/100 LAN Port

Quad Core 1.2GHz
Broadcom
BCM2837 64bit CPU

On Board 3.5mm 4-pole
Bluetooth 4.1 : ; Composite Video
Wi-Fi < " T and Audio

b Output Jack
(':"“c;’ssln/ ' . Full Size CSl Camera Port
e st \ HDMI Output

DSI Display Port  Micro USB Power Input
Can handle up to 2.5A

Source: hitps:/fopensensorhub.org/2019/05/1%/kinect-support-on-raspberrypi-3b/

Source: https://www.raspberrypi.org/help/
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Connect the Raspberry Pi Model 3 B+ (RPi) to a bread board

Access to the RPi in the laboratory

School of Engineering
& Applied Science GW

THE GEORGE WASHINGTON UNIVERSITY

& Remote Desktop Connection - X

Remote Desktop
»* Connection

Computer: ‘ 161.253.xx.XX ~

Username:  None specified

Each RPi is assigned a

You will be asked for credentials when you connect.

unique
¥ Show Options Help
Login to DEBIAN e IP address
<161.253.xx.xx>
Just © username & password

connecting

Session I)(org :'

| Username I lDefault username: pi
IDefault password: raspberry

oK | Cancel |

Source: https://upload.wikimedia.org/wikipedia/commons/f/f1/XRDP_Screenshot.png
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Recap from last week [LED Madness] GPIO 18
(Pin 12)
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(Pin 11)
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How a python code lit up
your LED with Raspberry
Pi Model 3 B+ (RPi)
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import RPi.GPIO as GPIO
import time

GPIO.setmode (GPIO.BOARD)

GPIQ Extension Board

« 3V3 GV -
- 5DA1 Gy -
* SCL1 GND -
» GPC4 TXDO -
*+ GND RXDO -
* GPMO17 GPIO1E -
T GPG27 GND -
- GPIG22 GPIO23 -
- 3V3 GPlC24 -
+ SPMOSI GND -
- SPMICSC  GPIO2S -
- SPISCLK  SPISCEO -
* GND SPISCEl -

. D_SD D_SC -

* GPIGS GND -
* GPICG GPlO12 -
- GPIC13 GND -
+ GPIC1S GPIO16 -
* GPIO26 GPlC20 -
* GND GPlC21 -

GPIO.setup (12, GPIO.OUT)

(For} How many times do you want to execute a piece of code ?

Enter the Loop
*

-—

Exit the Loop

for i in range(0,15):
GPIO.output (12, GPIO.HIGH)
time.sleep(0.5)
GPIO.output (12, GPIO.LOW)
time.sleep(0.5)
print (i)

GPIO.cleanup ()
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Ultrasound Signals and its Applications

Returning sound waves

‘ re“ ectea wave

Sender/ :])

Receiver |

' | i 1 1
oriﬂinal wave.
L

distance r

I " | Object

Source: https://youtu.be/Rr9RaisO11E

Image Credit:
http://www.robaid.com/bionics/bat-biosonar-biomimicry-

Distance traversed = (Speed of sound) X (Time elapsed/2) for-improved-sonar-technology.htm
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Know your Ultrasonic Sensor

- The Ultrasonic sensor sends out ultrasonic waves to detect
objects and measure distances.
HC-SR04

Connector:
4-pin anti-reverse cable

Goal of the lab segment:
« Co-work

» Observe, ask and try in groups
+ Make

« Build-a-hack

« Ultrasound sensors and Raspberry Pi 3B + boards
* Analyze data using Python
* Think about

| « Challenges, Opportunities, Gaps and Surprises

School of Engineering
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Start an Ultrasound sensor with your Raspberry Pi 3 B + HC-SR04

TRIGto GPIO 23 [ s ECHO to GPIO 22
(Pin 16) (Pin 15)
GND
LT T ' 3 GND
: co > 5 Volts R to GPIO

18 (Pin 12)

GPIO Extension Board

....................

(VY3WYI) ISO

s n . . o o 0 ﬁGND G tO GPIO 17
‘ ‘ 2 3 Volts (Pin 11)
(itzing
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Know some programming paradigms

(For) How many times do you want to execute a piece of code ? (While} Some condition |s met, Enter the Loop

Functions are blocks of resuable pieces of code

Enter the Loop >
—

While Loop

E—
—

Exit the Loop, when the condition Is no longer met Mg

. it S L s plorrreererrsi s S ! v i b b - - £ ]
E}':lt thE LD'::'I:' b bwwew. | 22t corrd e izart-eaco g hirel frrmn S el yash P4 28 Py

Functions
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Pseudo-code to kick start your
Raspberry Pi Model 3 B+ (RPi)

GPIO Extension Board

+ 3V3 E\Q -
- SDA1 VD -
- scl1 GND -
- GPIC4 TXDO -
- GND RXDG -
- GPlO17  GPIO1S -
- GPIO27 GND -
. GPlO22  GPID23 -
. 3 GPIG24 -
- SPMOS! GND -
. SPMOSO  GRIO25 -
- SPISCLK  SPISCEG -
- GND SPISCE -
- D_SD D_SC -
- GPIOS GND -
- GPIOG GPIC12 -
- GPIO13 GND -
- GPIO19  GPIOI16 -
- GPIO26  GPIO20 -
- GND GPIG21 -

School of Engineering
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import LIBRARY as NAME
import ANOTHER LIBRARY

INITIALIZE GPIO CHANNLES

DEFINE SETUP FUNCTION
GPIO. setmode (GPIO.BOARD)
GPIO.setup (CHANNEL-1, GPIO.OUT)
GPIO. setup (CHANNEL-2, GPIO.IN))

DEFINE DISTANCE FUNCTION
return (TIME ELAPSED / 2) * 340 * 100

DEFINE LOOP FUNCTION
while True:

DEFINE DESTROY FUNCTION
CLEAN UP GPIO CHANNELS

User defined
functions

Functions are blocks of resuable pieces of code

e e

if _name == "_main ": Entry point into
setup () :
try: the program —
loop () pulls in all user
except KeyboardInterrupt: defined functions
destroy ()
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import RPi.GPIO as GPIO

A simple python code to kick import time
start your Raspberry Pi Model
3 B+ (RPi) TRIG = 16
ECHO = 15 def loop() :
def setup(): while True:
GPIO.setmode (GPIO.BOARD) dist = distance()
GPIO Extension Board GPIO. setup (TRIG, GPIO.OUT) print (dist, 'cm')
GPIO. setup (ECHO, GPIO.IN)) print('"')
- 3v3 5VO - .
- e time.sleep(0.1)
- sCL1 GND -
. GPIO4 TXDO - def distance():
. def destroy():
GND RXDO -
- GPIO17  GPICUS - G?IO.output(TRIG, 0) GPIO.cleanup ()
- GRO27 GND - t1me.sleep(0.000002)
- GPI022 gmgﬁ' GPIO.output (TRIG, 1) " -
- 33 . . = " "e
. SPMOS] GND - time.sleep (0.00001) t _EZiSeTT _main__
. SPMOSO  GPIO25 . GPIO.output (TRIG, 0) P
- SPISCLK  SPISCEC - try:
o b while GPIO.input (ECHO) == 0: Loop ()
* GPIOS GND - timel = time.time () except KeyboardInterrupt:
- GPIO6  GPIOI2 - destroy ()
- GPIO13 GND - . ]
- GPIOLD GPIC16 - while GPIO.lnput (ECHO) == 1:
* GPIO26  GPIC20 - time2 = time.time ()
- GND GPIC21 -
- ) during = time2 - timel
return (during / 2) * 340 * 100
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