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Introduction

e A photocell will detect light.

* Asthe amount of light detected increases, the
amount of light emitted from the LED decreases,

and vice versa.

* Input voltages (o volts to 5 volts), along with level

of brightness, will be displayed on Serial Monitor
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Daylight harvesting systems reduce energy consumption
by optimizing the use of daylight and reducing the

amount of electric lighting needed to light a space.
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Principle

* Photocell: A light-controlled variable resistor.
Its resistance decreases with increasing

incident light intensity.

\ photocell
N

resistor
10K ohm
(brown, black, orange)




Principle

Pulse Width Modulation (PWM):

— Used for getting analog results

with digital means.

Digital control is used to create a
square wave, a signal switched

between on and off.

This pattern simulates voltages in
between full on (5 Volts) and off (o
Volts) by changing the portion of
the time the signal spends on
versus the time that the signal

spends off.
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Setup & Materials

Materials:
1 Galileo board
1 Photocell
1LED

2 Resistors
— 1 kQ (LED)
— 10 kQ (Photocell)

Wires
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Setup:
e Connect anode (+) of LED to pin 9 (PWM) of Galileo board
e Connect of photocell to pin AO (analog input) of Galileo board
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* One pin of the

@DGalieo Tl

photocell is B %

connected to both

GND, through a

resistor, and the

analog input pin, AO.




Step 2 —Open New Galileo Sketch

0 » Verify: To check
for errors in the

code

oad: To send

e to Galileo
board




Step 3 —Pin Assignments

int photoPin = A@; // The photocell 1s connected to pin AO
int ledPin = 9; // The LED 1is connected to PWM pin 9

int photoValue; // The analog reading from the photocell
int LEDbrightness; // The LED brightness

e The photocell acts as an analog input to the
Galileo board, and is therefore connected to the

analog pin, AO.
e The LED acts as an digital (PWM) output, and is

therefore connected to the digital pin, 9.




Step 4 —Setup Routine

void setup() {

// Initialize serial communications at 9680 bps:
Serial.begin(9600@);

by

* begin(): Sets the data rate in bits per second for

serial data transmission.

e Communication between the Galileo board and

the computer is initialized at a data rate of 9600

bps.




Step 5 — Loop Routine

void Loop() 1 | analogRead(): Reads

// Read the analog in value:

photoValue = analogRead(photoPin); the Value from the

'/ Display photocell analog readings in Serial Monitor
Serial.print("Photocell reading = "); Speciﬁed ana|og pin.
Serial.print(@.0042*photoValue); // There are 5 volts per 1024 units (0.0049 volts per unit)
Serial.print(" V™);

analogWrite(): Writes an
1t (photoValue < 1@) { analog Value (PWM

Serial.println(” - Dark™);
¥ wav N
else if (photoValue < 208) { 2 e) toa pin.
Serial.println(” - Dim");

} print(): Prints data to

else 1f (photoValue < 50@) { .
Serial.printlnC” - Light"Y: the serial port as text.

}
else if (photoValue < 800) { map(): Re-maps d
Serial.println(” - Bright");
) number from one range
else {
Serial.println(" - Very bright"); tO anOther-
}
// LED gets brighter the darker it is at the sensor delaY() Pauses the
photoValue = 1@23 - photoValue; // Reading from ©-1023 1s inverted to 1023-0 .
//Map @-1023 to 0-255 (the range of analogWrite) program fOI’ Sp€CIfI€d
LEDbrightness = map(photovalue, @, 1023, @, 255); .
analoglirite(ledPin, LEDbrightness); amount Oft|me

delay(1); ili
elay(10) (miliseconds)

The analog value that is read is converted from integer values (0-1023) to voltage

values (0-5V) by multiplying it by 0.0049 [0.0049 (4.9 mV) per unit].




Step 6 —Verify Code

Binary sketch size: 5,324 bytes (of a 32,256 byte maximum)

» Verify the code to check for errors

* Errors would be displayed at the bottom of

the window




Step 7—Upload to Galileo

Binary sketch size: 51,492 bytes (of a 262,144 byte maximum) - 19% used

1 Intel® Galileo on /dev/tty.usbmodemlal2l

e Send code to Galileo board via USB

* |f unknown, serial port can be found by:

— Tools -> Serial Ports -> [dev/tty.usbmodelia121




Step 8 — Serial Monitor

e Tools -> Serial
Monitor
Change in input
voltage and light
intensity is displayed
every 10

milliseconds
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Conclusion

e Using a photocell and LED with Galileo is a
great hands-on introduction to analog to

digital conversion.

» Tip: Test different photocells to find the one

that is most operable.
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