


Overview




What is an FLL® attachment?

> A device

that is designed to assist in accomplishing a par
mission or missions.
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Tip #1 Consistency
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Robotics 1s not about luck, it’s ak DJFFJH
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Tip #2 Respect your programmer

Ne purpose of rlr rlE
casier. Try to make ti
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the ma r»du ce friction J*’r‘f‘/"“"’
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mu, as r)f),.uJ e. rl tion wnv—-* T
Ne programmer's job
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Also, make sure the attachment r}v—-*l.,)s/f
ropot to the task and try to mr'ur,)r“e |
Sens or) Into Jour flrur“mm—*m) 1 ‘
whether or no the ta
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Tip #3 Leave room for error

* [hat one ZM axle on the attachment may be the pe
accomplish the task at the other end of the mat w
attachment by hand, but this may not be the case \

* Make sure that you can rllzvru nit the ta
order to c JJ SO you can make "@:he attac
that a little error will not affect tn



Tip #4 Use the field pieces

Jleces are always there and don't mo -

advant is. Running into your task,
. al if you can make sure that
your robot always ends up in the same position.

» |f your robot is always in the same posmgn/ er Cc mpleting the
ask, 1t makes your programmer’s job g,z:; d it also opens up

C
(he opportunity to add more tasks in one |



Tip #5 Merge

IT a task requires an att
:lﬂd ElﬁC)E]’]Ef task to ha ve an att tlachment WJ/
merge those two atte me-*rlr" m' 0 one ]f J,J

2rge t
prevent the attacr

OUTC.



Tip #6 Life is too short

UNg-up on one mission.

a how to build an attachme
. I'here are many Jrnv-f" '

Dt

* |IT you have absolutely no 1dea
i ).
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. try to buila one
worked on.

* Building attachments is all abou me
J/ ‘f/Of"i 8 On an attach
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Tip #7 All for one and one for all
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> Jry to make all attachments so that they
SdlTIE yvay.

* Spend time early to come up with an attachment me
will be common to all your attachments. This will s
iime 1n the future.




Tip #8 You don’t always need a motor

You are permitted four motors only, use them WL’&
Y y

4 Team; ter duse a motor. for avv-ir/rmru even t '}O.
mgtur for more than one atta hménz, rr/ U nake
connection rrom the motor to your ¢ Jrr,zr‘ﬂf‘"' gl
require much fiddling with pieces.

ula be 'ﬂFCJfUOSFL/TC}~33;kj“/f :

* Motors sho
. the same time or if /OJ re

force a
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Tip #9 Don’t forget Galileo

> Gravity i1s free, use it. If you need sometnhing to fal

* There are many re[eaze mechanisms available to mal '
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Using gravity, use them, don’t use a motor when gravi
same thing for free ~



Tip #10 Rubber bands are your friends

Ubber banc J; can, unde .
as a motor. At times, they ca ,;I {0] do it far better

N

* RUbber bands are very useful for many things s

v

U1ding your robot in position
ompensating for gravity

* releasing a |9r of energy very fa
* holding things in place
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urse, rubber bands, especially the LEGO® ones, are fragile so



Tip #11 The need for speed in the base

Time spent is base is time not scoring points. Matches are only 150 seconds long.




Tip #12 K.I.S.S

* | ess moving parts are easier t

r/ » Less moving parts =
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Types of attachments

tion of both.




Jsed 0 plow/push items out and

way Trom robot.




Bulldozer

~ "~ = = ~ % ~ | ‘ % |‘_1'r oz
Great 1or pusning objects

around.
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Rack - Original




Modified Rack




Hook with motor

* [HOOK-types attachments can be
Useful in handate Loops.

» Can be used to push or pull ltevers



Claw gripper

4y

» Useful for grabbing items.

5600: Tool A}/’f/ NI 4 (2)

450¢
EV3 motor

A
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* Connector with Friction Cross axle (2)
» Connector Peg with Friction (2)



Trap box - Original

 [rap type attachments are good at
retrieving objects, especially at
retrieving balls and objects that
roll.



Modified trap box

Modified to reduce weight and use

d dI'op-1n mount.



Trap box - Type 2

h N o

> AXLes swing indepenaently

(0 permit lighter objects
[0 enter.

» Uses common mount
points.



SuGo styled plow

-

' SuGo styled plows are designed to
s gV i i i g e ol
push other robots out ot a SuGo

WICSULLUITNE T1ewd.

nttp://www.sugobot.com/
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Caribiner




Mounting Attachments




Drop-on attachments

* Drop-on attachment

fypically use axtes
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Drop-on attachments




Mounted attachment

 Mounted attac



Mounted attachment




2013 Nature’s Fury Attachments Examples




2015 Trash Trek Attachments Examples

Courtesy of Team #15528
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Why use sensors?

» Sensors provide input to the program to Lccomgmn
mission programmed.

. enables the robot 1 r CO!
rately, more reliably, //%

» A sensor should be used 1f 1t
eI resource like [ ,)%‘

mission faster, more accu
safer than with some oth

7

* To create the best possible robot for a task, 1t’s important to fully
(3 the available sensor options, and how each sensor
Lype can help the robot in ac J'ewr}_ﬂ niss



General senor mounting

» Jo function constantl
sensor must not be
loose or wobble.

T Touch Sensor EV3 Touch Sensor

41



Motors

Sensors!

4

25, motors are
They can provide feedback to the
program.

) Jf:u/ many rotations/degrees have

C Jf/ turned.

 In what direction did they turn.

 How fast they are going

 Motors have additional mounting points.

ia)

6008577 Medium Motor (EV3)



Motors

» Additional motor HWDHFH
points permit mounting 1n
nany DFJTHECIEin S.

* Multiple mounting [ Ho]nfz
0N motor drive enables
AUMerous movement
methods



General senor mounting
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» An alr w:;; untimited number of mounting

options are available using Lego®
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General senor mounting

¢
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Connecting sensors - Default ports

=e1ae = Jouch SOr

~olii 7 Gyro Sensor/Temperature Sensor

eiee 2 Color Sensor

eipe < Ultrasonic Sensor/Infrared Sensor

Mindstorms® software defaults to these ports for sensors.




Connecting Motor - Default Ports

J elpe - Medium Motor
 Port B & C | arge Motor to each
_ elpe b Laree Motor

L

k

///////////////

Mindstorms® software defaults to these ports for motors.
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Color sensor overview

* The color sensor is a
ntensity of light that emters "
NSOr.

et ol oo

» ['he color sensor has three mc

» Color mode
J ;@rt:*f:zfd Light Intensity mode
 Ambient Light Intensity Mode
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Color sensor overview

e Color mode:
blue, green, yeLEov\/ r:ch »\/rJLv:: nd ,,)rwvn HI,J_) flt:),«

 Reflected Light IntenSIty 11l0lel=~ measures the J”S, ,
reflected back from a red light-emitting Lam sing

\very dark) to 100 (very light).

» Ambient Light Intensity mode: == 1505 |
enters the window from its envi wrlrnv—ip"“
drw) to 100 (vwlr/ ight).



Color sensor mounting

ce b

| from surfa

L

» Shrouds can help ambient light from interfe f)
reflected modes.

* For line followers, mount in front of wheels



Touch senor overview

> ['he Touch Sensor 1s an analog sensor that
can detect when the sensor button has

peen pressed and/or released.
> Can be grourrlrmrwd [0 respond to three

CQWHF ons
J g,pd
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» Bl jmr)ej [pressed and released)



Touch sensor

» Jouch sensor can be mounted in an orientation that permits t
Sensor button to be activated. __

> [ouch sensor can be used to start anad stop programs.



Ultrasonic senor overview

T'he Ultrasonic Sensor i1s a digital sensor that mea
| I

~J
an object using 'EQi‘%ff%‘i]J%f]‘Zy goumd waves.

rs or m r

» EV3 - a steady light around the sensors “eyes” indicates the sensor
S 1N measure mode. A blinking L Indicate 5 Fresence
mode” which means it detects ant ther Ultrasonic Sensor operating



Ultrasonic sensor mounting

6063629 (EV3)




Gyro sensor overview

 The G /rf SeNsor 1s a aigital sensor that detects rcurif)/y% _mot
- (‘l - (AN I - 11 - f 1 Yoy~ ,/
0N a single axis in the direction of the arrows on W

ate of -

* The Gyro 'rc;eapz.; track of the total rotation angle in degrees with
N acc f +3 - ‘



Gyro sensor

lypically moun
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> As with most gyros there can be drift. A
short program can be used to minimize
the araft

6008916 (EV3)



6008577 Medium Motor (EV3)

B}

g y R % ¢ ¢! ~ ~ VLE . L 7] ~ aYa)
 bUllt-1n Rotation Sensor with 1 dﬁ?f:ﬁ“”j
resolution.

* Smaller and lighter, more responsive.

> Runs at 240-250 rpm, with a runnin
torque of 8 Ncm and a stall torque c
12 Ncm.

O U.L

f

* Supports Auto ID.

6008577 Medium Motor (EV3)



6009430 Large Motor (EV3)

Y sralid + b C ~ ~ e il A ~ ~
BuUilt-1n Rotation Sensor with 1 degree
resolution.

~

» Optimized for driving base of robot.

» Using Move St Jem ng or Move lank
programming block ‘will coordinate
MOLOrS.

Runs at 160-170 rpm, with a running
torque of 20 Ncm a nd a stall torque of
40 Ncm.

* Supports Auto ID.



NXT motor phantom view

Built-in gears ¢
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http://youtu.be/5a4AYvKQUFU
http://youtu.be/X3RY7AjmTgo
http://youtu.be/LOau4GNrei8
http://youtu.be/EiXpqENqm1U

