Robotics
at the

“The important thing is

not to stop questioning.
Curiosityx §1§‘jts own
reaso exjsting.*




Mark Sumner
. Disney Imagineer
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{creativity}

IS the process of having original
ideas which have value
- Ken Robinson
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Bill Gates writes that
every home will soon have
smart mobile devices

Evolution and Cancer

Can Ethanol
Replace Gasoline?

Secret Controls for Genes
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Industrial

Utilities Maintenance

TOP 10 COUNTRIES BY ROBOT DENSITY

{Industrial robots per 10 000 manuiacturing workers)

2 More than one million

‘ Europe  AsiasPacific ] _
owis ) fani robotic mechanisms are
working throughout the

world, mainly in Asia

169 7647 163

126 | 124 Regional averages
’ oo §sE (50%), Europe (31%) and
_f -2z == _ =225 | North America (14%).
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Materials Included

A 4

Curriculum

«——— Brain Pack

Manipulatives

Organization trays
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Key Components

Building Blocks
The building blocks are referred to as the Build Block 30, 15, 7.5, and 5.
This means they are 30mm to 5 mm in length.

Axles
There are a variety of axles in the labs. The most used is the Clip Axle.

Clip Axle indicates there is a fork at each end.

Remember, size is universal so a 30 clip axle is the same length of a building block 30.

Building Plates and Angle Plates

These adaptable components are mainly used for spacing and connecting

and offer versatility to builds. Fischertechnik has four angles to choose

from: 7.5, 15, 30, and 60 degress..

Be careful not to confuse the 5mm building plate with the 7.5 mm angle plates.

Mounting Plates/Building Plates
1mm thick and flat on one side, these plates are used for attaching to builds.

Girders
Attach to builds via pin and groove or rivets.

Gears
The Academy of Robotics provides a variety of gears. The usage depends on need.
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Curriculum

EE=SROBOTICS
AUTONOMOUS CAR

8 Building booklets that
get progressive more
difficult. Each has step
by step directions and
a, build appropriate,
program written in
visual logo.
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AUTONOMOUS CAR
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REPF FT REZOURCE SHEET

Resource Sheets

Before Construction

s Colect parts acconding to the metesials list on the be
boaklet

v Cheok teat motor cables pee assembled, (Bee e UY
eszembly msfructons.)

Dwring Construction
s Sbep &—Ee sure the gears on the Mini Motor mess will
Mpotor Redueing Cemrboy oo Shey cannot tam inds pen
tHird - IF ary of the gears can mowe, e Motor Redes
fully engaged with the Mir MoSze,

Shep ¥ & 10—When seourmg the Large Pulley 305 (=i
Collets, be sare they can no longer spin freely o the
ageinst the Mini Mator.

= Sbep 12—The Eatbery Snap mmst be secured onto the

The Brain and Programming
= [ the Brain does mot indicate thene i power when s
» when using & By Extbery:
» cheek that Boe Dathery Snap is rmly B ided o
»  the 9w Batbery mey be dead, replece it with &
»  when using the mowided Fower Adepier:
» cheok that the Power Adapter is set o either 3
= [Ethewhesis §o not 5pin consistently when using & @
ENSUTE FOUT Brogram is workdng.

L]

Program Description
When the grovised program & execubed, the Autonomos
The RunyStop buthon can e peshed to run the progem

After Construction & Programming

» [Ethe motor is runnng bet the kazk whesls do mot p)
+ the comsection bebeesn the Mini Motor and the Co
« thet the Hub Muts and Flat Hub Coliets are tightben

= It Ehe back wheels are turaing the wrong direchion, o
v the plwcemens of the grees mnd red Modor Cabie P
v the motor deection command in ywour program.

Think About This
= 'Whetare some pros and ooss to rear-wheel and fron

= 'While the motor & runnisg, turn the car upside down
feswer bmes fhan the smalier gear?

= 'Would addisg & motor fo the front exle Belp with pery
» Inthe program, whet would you need S0 change to:

»  pcosmmoedate teo mobors?

v imcrease or decrease fhe molor ran tme?

L0 T by, S A s . L g

E=E=SROBOTICS

CAROUSEL

Before Construction

= ©Colect parts acconding to the materials list on the beck of the [
boazk ket

= Check that motor cables eve assembled. (Bee the User Caide
eszembly imstrictions.)

During Construction

= Sbep 4—Use the Clip J to seowre fhe Clip Bxke &3 i the Builiing
with Bore. ‘Whes securing the Coar Wheel 20 o the e wsing
Huts and Flat Hub Coliets, be swre it can no longer spim fresty o

= Sbep B—E= sure the gears on the Mini Mofor mesh with the gey
annot turn indegendentty.
HHint - IF ary of the gears cen move, the Motor Redwsing Cearg
= Shep B—Bx sure the gears oo the Cear Wheel T10 Kare and t

= Sb=p @—Whes seguring the Large Fulley 80 to the axie using thy
2an no longer spin fneely on the mde.

= Sbep I 1—EBe sare the gears of the two Bewel Coar with Slesve m
Step N4—The Exthery Snap mest be sscured onto the Ov Battery

[]

The Brain and Programming
= [ the Brain does not indicese there & poser when switched to B
» when using & by Eattery:
v chetk it e Rattery Bnap is el powied aete th Bay
» the Ow Exthery may be dead, repiace it with & new one.
« when using the provided Power Afapter
v checi that the Fower Soepber is set bo sither S or 12w
=  Hefer to Frogremming Sklls 23 Ceed for addionsl guidance

Program Description

When the peovided program iz execubed, the Carousel will begin &
Switch Sessor o ackvate

Once the Push Swibeh Sensor is activated, the Canused will reverse
clockwise].

Each metivefion of the Fush Switch Bensor will reverse the direotion
It will comfmue spmning ustl the Bun,Ftop Bubion is pressed o Tl

After Construction & Programming

= [ the motar is running bet the Cansuse| does nof spin, check:
»  the pomsection bebeesn the Mini Mobor and the Cearbox 5t
= thetthe Hub Huts and Flat Hub Coliets are tighbened around
= thetthe Cear Whael T20 meshes with the Cear Wheel T10 Ky
= ihetthe two bevel gears mesh (tep 1T

BT B v o g e e 1 e rmwd

E==SROBOTICS

Before Construction

+ Colect parts accarding to the metesials list on the besk of the projest
boakiet

» Check that motor cables ere assemblesd. (Bze the User Caide for
eszembly isstructions. )

Dwring Construction

Steps | & 2—When seouring the Wheel Zims o the axie using the Huk
Muts, ke sure it cas no longer spin freely on the axie, Blso be sure the
rubber tire & fully seated on the rimwhesl.

Fbep 3—E= sure the gears om B Mini MoSors mesh with the gears in the Motor Reducing Cearbaxes s they
zannot turn indegends ntty.

BHEst - IF any of the gears cas mowe, the Motor Beducing Cemrbox & mot feily engaped with the Msi Motor.
w» Shep 12—The Extbery Snap mest be secured onfo fhe Ov Batfery.

L]

The Brain and Programming
= Eihe Brain does not indicats there & posser when switched bo te fan?® positios
v wien using & 9y Safieny
» chesk Shat the Battery Snap is firmby pressed cabs She batiery.
» the D Eattery may be dead, replace it wits B new oot
+ when using the provided Power Agapter.
» chesk Shat the Fower Bdepber dind is set to sither 9w or 13w
Program Description
Whe_n the peovided program = exepubed the wheels om The fromd of the Incheoem will mowe forsand (exdend-
ng s lengti) af R power.
Then, the whesls on the back of the Inchsom will mowe forwand (eompressing s lengthl
Thiz patbers will repent until the BunStop Bwthon is pressed on The Ersn.

After Construction & Programming

= Ethe motor is running bet either set of wheeks do not spin, check:

»  the comsection bebeesn the Mini Motor and the Cemrbox §Fbep 1)

v thetthe Hub Muts and Wheel Zim 305 are tightened arousd tae aie [Eiep 2.

# sither set of wheels are tursing the wroag direction, oheck:

v+ the plmeement of the grees mnsd red Motor Cable Flugs

« the moter dreciion wommand in your program.

¥ the Front whiesls are running longer than nessed 1o fully extend the Inchworm, or the beok whesls are not
catahing up 1o bring the Inzworm spright, adjest the time thet the cornesponding moSors in the progeem
are on for (ONFOE). Timed opereSions degend on baftery strength and meay require adjestment.

Think &bout This

‘What waould be & Benefit to using en inchaorm design in & meshanicsl devios?

‘What weuld you modify in the progrem to meke the Inchworm move backwands? Weet mechesical changes
waould need to be made?

L]

L]

L]

L]

L]

¥ yo were 10 deoremse the SETPWR of the mators, would you need to increase or desrease the matar
CHFOR hme to make if travel the seme distance im the seme amount of tme?

BT R v A e, U e e b T iy o P L
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Step One Program for Test Readings

Step Two 51abc Lo ronment Be ading

N ROBOTICS EDUCAHTION PRACKN

Step e Modifed Crvaronment kescing

Step four Calcutations

User Guide

Step Five: AppHyIng the Cakcuiations

General Kit Information
Setup
Instruction

EeD !

Program Explanation
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Assembly

PARTS THAT REQUIRE ASSEMB PARTS THAT REQUIRE ASSEMBLY

EE=SR0OB0OTIC -
e hocive MOTOR WIRES

You will naed a motor wire (Bin 46), 1 red plug, 1
PARTS THAT REQU - — green phig, and a screwdriver (Bin 3).

Plugs
You will need the parts sted ba ~ i 3
focated in the Smali Parts Orga ~ Plugs Screwdriver

~ ) ™ E— Stde the small parforated plastic sleevas off the
Goor Whod T20 for  Clip Axde 45 ~ and of the cable, expasing the ends of the cop-

D#omnta Cagn (Qy2) par wire.

, ' - Z5 [
f */ Twist tha end of each copper wire and fold the
- wire back ovar the plastic sieaves. The red wire
is pasitive, tha white wire is negative.
A

3.

Colloct the mini scrowdriver, ona red plug, and
ona green plug lo complete tha next skap.

Pt

O omnital Goar Difrromna
Flanat Whoo T10 Goar Davin
{Qy 2) Whoat T1( S
{0ty 2) 4 :

Loosen the finy scraw on the top of each rad
and green plug.

5.

Insart the copper wire from the rad wire inlo the
hola on tha rad plug. Tighten the scraw.

6.

3. Gmsp he Diflerental Gesr C \\ Rapeat steps five and sixwith the grean plug
Piace (he two Differertinl Pin | and the whits wire.
e pegs inside the Cage (Th : ’ :
inward) Hold them in place ¥ 7

This is an example of the completed Malor
Cable with fischerlechnk® plugs.

This dagram shows whare the plugs of the
Motar Cable atlach to the Mini Motor 6-9v.

e Tha stereo plug end of the Molor Cable fils into
Look nside he cage. Rotale the tha Motor Porls (A-D) on The Brain. There are
should be mashed and warking ! undarside of detailed instructions regarding Motor Ports in
ceed 1o henextsiepuntl he ge Mini Motor 6-9v Tha Brain User’s Guide (pgs 9-14).

02009 PCS S tames, bar. AL

02009 PCS Edventures, Inc. All rights res srved. Ly e of tis mate
02009 PLS Edventures, Inc. Al Hights res erved. (5 e of this matedal & mstocred 10 ACS Acadeny of Robolics Licensees




Kit Rules and Procedures ldeas

Kit RULES:
1. Wash hands before use...hand washing is REQUIRED!

2. No food or drink around the lab or your workstation.

Kit PROCEDURES:

1. Keep the kit organized.
(Brainstorm a system to keep the kit(s) organized.)

2. Take only what you need. Do not be a “part hog.”
(Think of ideas about how to contain parts while building and
where to store incomplete models.)

3. Kit location. (Where is the best location in the learning environment
for the lab and why?)

4. No chunk dumping. (Create a plan for determining how and
when to break down models and put parts away.)



Consider the following...

1. Take the time to build as
many builds as possible so
you can share your
knowledge with the
students.

2. Pad allotted kit time by 15
minutes when you begin
working with the lab.

3. Communicate build,
maintenance, and
assessment expectations..
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EE=SROBOTICS

Quick Reference A o main
Commoa Commands a, enfer (30)
‘Actioas era
off
o
‘onfor (%)
o
v
STATUS MESSAGE
Searcngor
he Bran s no r - =
Searching for T e fed urom Vewcode b
Biichoinibd

EESROBOTICS

PCS Sumple C Help #1scludecavz/10.0>
#includecavr/intersipt.n>

Segin wriing your PCS Simple € #15eludecres.n>
i wmdow

‘he right by inserting your C code
Seneath the statement that says:
‘START EDITING CODE
HERE® L 0t
30 :
11000, ( stopspeotiset
status STATUSMESS o 10010100, ( stopsp-ottser
2=
£ e Brain
Seanching 'END EDITING CODE HERE"
‘ The Brain 3 1= 01

_ Use the booklet and lnguage . 10 3
‘vanshtor that accompasied you 31000, ( sTopap-ottses
Ce PCS| 10100, ( stopspeotises
Simple C syatax. . ’

void balasce()(
185 50 = anelog(0):
ist sl = asalog(l):
iz (0> 370 )
forvard():
)
StaTus STATUS MESSAGES SENSOR OUTPUT DOWNLOAD
7 ‘Searching for The Bran & 1 2 3 T
. The Brain s not raady. Check cables, OnO swikch, o RunStop bution 0000 0000 0000 000  MANOUTPUT | .
Searching o The Brain 4 s 8 1 0000
The Brain is not ready Check catiles, OnOR switch, of Run/Stop bution 0000 0000 0000 000 o
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The Brain

Sensor Ports — 8 total — labeled 0 -7

o ,.0*00 @@
o T/ 3
X = r 1%
o’ iEELe s O3 G W

Servo abbbbhbob

Motor s e 'j A |
Ports — 2\ L) I |
4 total e i | g |

| T

labeled A - D

A/C power
terminal

~ Battery
" terminal

\

termlnal

On/Off Switch
Motor Ports — 4 total — labeled A- D Run/Stop button




The Cortex

™ PCS Cortex
File  Edit

:\Documents and Settings\Default\My Documents\PCS Backup Folder\mindsi

Language  ‘iew Code Help

ROBOTICS @

THE CORTEX

® pCS Cortex - Untitled

File Edt Language \‘iewCode Help

ROBOTICS L)

THE CORTEX

Quick Reference
Common Commands

-

to main
a, onfor (10)

Actions

on
onfor (1)
d
setpower (7)
thisway
thatway
wait (1)
lighton
lightoff
Control
if (condition) [statement]
ifelse (condition) [stateme;
[statement]
loop [statement]
repeat (1) [statement]

STATUS STATUS MESSAGI

Searching for
The Brain is n
Searching for
The Brain is n
Searching for

variable
make "variable
makelocal "variable

v

STATUS MESSAGES

Searching for The B
The Brain is not reaf
Searching for The B
The Brain is notrea|

Edit Language ViewCode Help

EE=SEROBOTICS

PCS Simple C Help #include<avr/io.h>
#include<avr/interrupt.h>
Begin writing your PCS Simple ¢ #include<rcs.n>

program in the editing window to
the right by inserting your C code
beneath the statement that says:

int svmdir = 0;
stopsp = 80;
offset

int pulse = 0:

"START EDITING CODE

HERE" void forward(){

if ( svmdir 1= 30 )¢
svmdir = 30
_..and above the statement that

MOTOR (0b10011000, ( stopsp+offset

says: MOTOR (010010100, ( stopsp-offset

}
"END EDITING CODE HERE"
void backward () {

if ( svmdir
Use the booklet and language svmdir 10
translator that accompanied your
Cortex software for correct PCS
Simple C syntax. ;

void balance () {
int 50 = analog(0):
int s1 = analog(l):

if (s0 > 370 )¢
forward():
}

MOTOR (0010011000, ( stopsp-offset
MOTOR (0610010100, ( stopsp+offset

end
off ® pCS Cortex - C:\Documents and Settings\Default\My Documents\PCS Backup Folder\mindsitbalance bot.psc E

e
THE CORTEX

STATUS MESSAGES
Searching for The Brain
The Brain is not ready. Check cables, On/Off switch, or Run/Stop button
Searching for The Brain
The Brain is not ready. Check cables, On/Off switch, or Run/Stop button
Searching for The Brain

SENSOR OUTPUT

(]

0000 0000
4 5

0000 0000
v

0000
[}
0000

3
0000
7
0000

DOWNLOAD

SEND
MAIN OUTPUT
0000
0%




Programming: Drag and Drop
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EE=SROBOTICS

Skill #6: Using the Infrared (IR) Sensor and Taking Readings

i Materials youwill need:
e

N

Open Demo Program Send Sensor 0.vig.
Run the program.

& PCS Cortex - Untitled

©
- SEND &

Draw a black square on a white pieca

of paper.

PROGRAMMING SKILLS

Wal Cuthket

IR Samsor
Place sensor ower black paper Mowe sensor over white papes \
The numbses
changes.
SENSCROUTPUT
Watch the Sensor Output number The number or “reading” is LA | 2
; change In bax 0. useful Information for more o0& | 0000
| complex programming. ;00) ?nm L
SENSOR OUTRUT
0oy 1 2 3
was [ ] 0000 0000 MAN QUTPUT
4 § £ 7 000 Move the sensor over different surfaces and watch

the readings Try Iifting the sensor up and down too!

_J
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Sets the yekecsed motors) 1o the “thewey " dmecron Tha n
M&atdb'l?muo:n.'&ﬁmnbmth:mw;
nodi

mctor portiak roction b speciiod, the motor command
chefuedts 4o thavwey”
Sets the wkocwd motoe(a) 1o e "therwey” drection. Tha
q odicsted by a red LD on The Brsin sbove the cormagonding menoe
- o}
Program Explanation

This program stetes that she motor stteched o Motoe Fore A o wet st 75% power and & will
trawe] THEWAY for 10 secoeds, beep, snd then trmesd THATWAY for 10 wconds snd boep
Note: Sovce the powes lewel for Motor A wes set 30 75%, it well reman ot that lond wrtilit i
changed o the (Ff command o sppled

In thaa program, the BEEP comemand provides sn sudisory signal that she meton had run for
the speciwd durstion of Bme, But o not necoery.

Example 1T

Used to owws o nub-xusee o procsduse. To rerme & wb-routire
ﬁ o¢ procedure double ciick on the con and sype e devted nare
o speces slowed). A procedure mut be crasted bofom € canbe

callad
Galls the remed scb-sousine o procedae. A procodire st be
crwared before it can be cdied.

Program Explanation

Thes progrem wwe she Procedure PROC) end Colf [CALL] commench to cwete  1ub rmutne
or procedure within she MAIN progrem. The PROC sme crested snd named cumide of the
NAN rarm. They s then called s Sforent pomt n the MAN progran. Notice how
PROC can be called mmore than once ¥ reeded.

Nots: fa part of the PROC, the WAIT cormmand 5 sem moton A end B onm the wme
timee, but n Silferent demctioen. Withat that command, metor A would turn on for s sple
mcond, mext motor B weuld tum on for s aplit wecoed and then progeam would end. The
toemmand o turm moton A end § off ot the end sliows for moton meftings (drecsion end
power] 1o bo et for other procediures or the mesn part of the program.
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B 3N T
but, iryaddition, have your robot return to e landing spot.
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“Technology can bring the real world into the classroom, which
means that as teachers we can better prepare kids for the
exciting adventures that they will face in their future.”

Dan Roberts— Seychelles
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