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Overview

e Photovore Lab
e What is Electricity

Voltage
Current

e Basic Components
Wires
Resistors

e Photovore Circuit
Voltage Divider
Breadboards
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eHerbivore eCarnivore ePhotovore?
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Lab Objectives
eLearn ab?ut .Sen?OVS! §D

e Make a circuit with sensors! é@{")ﬁ
. \%ﬁ
e Make your robot sense light!

e Make your robot drive to the light!
eMake your robot eat the light!

O but be careful... (]/
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History

A photovore is a robot that is
attracted to light.

eGrey Walter created the
“turtle” robots in 1948 — they
were among the first
photovores.
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History

Braitenberg published a paper
(1984) on a simple method of
controlling a photovore.
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Braitenberg Vehicles

Figure 3
Vehicles 2a and 2b in the vicinity of a source {circle with rays emanating Carnegie Mellon :
98-012 S26 Fun With Robots from it). Vehicle 2b orients toward the source, 2a away from it. ROBOTICS CLUBH -&:



The Challenge

e Your task —to create a photovore.

e Your robot should be able to find the light as long as your robot is
within 10(ish) feet of the light.

e After that, your sensors just can’t tell the light from room light.

Or can they...

e Once you've found it, drive towards it!

e “Completeness” is being able to drive from any starting position to
the light.

e You don’t have to gracefully stop, try to though.

® You can’t just wander around until you find it.
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Why Circuits

e The Romi’s main chip can’t measure light on its own
e We need to use circuits to convert light into something it can
understand.
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What is Electricity

Image Credit: “Getting Started with Arduino” by Massimo Banzi
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Voltage

o Voltage: Difference in electrical potential energy

Units: Volts b By

+ 1.2V -
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6SP 061225
110mAh 3.7V
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Candy Question!

e« Whatis voltage in the water analogy?

e What are the units of voltage?
Bonus if you can break it down into basic Sl units!
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e Inthe water analogy, the difference of potential energy of the
water is the voltage.

For example, the decrease of energy as the water falls down from the
tower, across the waterwheel, to a lower altitude would be like a
decrease in voltage.

e Units: kg * meter?2 /(s"3 A)
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Current

e Current: rate of flow of electrical charge
Units: Amps (Coulomb/second) (1000 mA=1A)

~300 mA -->
20 mA -->

>
o

6SP 061225
110mAh 3.7V

I—

y
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Resistors

e Resist flow of electricity

e Colored bands describe the
resistor’s value

e Large values = Closer to an
open circuit (air)

e Small values =Closer to a
short circuit (wire)

® Units: Ohms
Carnegie Mellon
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Review: Candy Question

Why does this cartoon make any sense at all?

IE, how does this relate to voltage, current, and resistance?
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Photoresistor

But none of this helps us measure light...
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Photoresistor

Typical Resistance vs
lllumination Characteristics
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Photoresistor

e Great! a part that changes its resistance based on light!
e BUT the romi can’t measure resistance directly
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Voltage Measurement

e So what can the Romi Measure?... VOLTAGE!
Well, mostly... can only measure voltage from QV-5V
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Voltage Divider

e We can use a voltage divider circuit to convert resistance
changes into voltage changes that the Romi can read
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Voltage Divider

To Romi



Voltage Divider

+|»-

5V

BIG T
Resistor To Romi
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Voltage Divider
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5V

T BIG
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Voltage Divider

+|»-

5V

1000 Q 1000 Q

AW — MW —

To Romi
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Voltage Divider
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Full Romi Circuit

+|a'
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1000 Q T _ Left Sensor
Romi

Connection 1
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1000 O Right Sensor

Romi
Connection 2 Carnecie Mellon
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Circuit

Great! We have our circuit

to measure light. But how AWy et
do we build it?

Carnegie Mellon D
98-012 S26 Fun With Robots ROBOTICS CLUBR -=:



+ - abcde fghi | + -
o 1 SisimigiE | CRLPE P PL I = A ———
| celEeEE aimwasz | | —
oha | 3 SIEIRIEINI |  sielwiNins | \ ———
| 4 BLENENEIE cimlmiwies | o6 L
e | S BININIEIN)  clmIEIEINS | O R =
3ol 6 SiHINININ | =lalslsla 6 y , e
il 7 ELEININIE||  =lalsiaeln 7 ! ﬁ 1 : ,

8 slEjelelE | slalsinin 8

3
i
[
:
|
i
i gL ;
I T {| .
B 1 10 STETEIEIE | sisfuiNinio | SR (A 1@ - - \
& o ML clElgielE | slalEiaiag | 0o ' — -
L | pEOMEY) e |G i e —— '
o | sElaEIEE | slerwieiee | 88 ' = [r——
| estaeEE siarananee | G : R D
S EARY D SIniieGs | ahs R R ——
| e SINNREE | sTareduia e :‘:; T Ee—
| Ry st e | G e R
g PENXXXI Cemndre | g J _— “
SO sasimins siwiniwine | R0 r e w
| 2 Shmmdye | E =
gyl spararagea | A0 = =
::: 2oy sl | }; : — ,
e ST O (o (I Tl - e T
y | 23sOanl Sy Vi & o u
1 i e |1 | e e—— ]
-i'h‘ 6 SaiKiaiy | slaraeie® | e | s | S
.}[f Z g g slaiaasisz | 0 | [ R ————
ol By sjersiaiez |00 | I
! 29 1) 1 |1‘! siniwinin 1 g ey
100 0 OO STersletws 0! e e
38! Baibiciate fghi| e

Carnegie Mellon D
98-012 S26 Fun With Robots ROBOTICS CLUBR -=:






Code

#define LEFT_SENSOR AO
#define RIGHT_SENSOR A2

void setup() {
ks

void loop() {
// Sensor readings will be between @ and 1023
// @ = @V; 1023 = 5V at center of voltage divider]|
int left_light = analogRead(LEFT_SENSOR);
int right_light = analogRead(RIGHT_SENSOR);

¥
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