


What can be used to build your robot?

» Everything you compete with must be made of
LEGO® elements in original factory condition,
except LEGO® string and tubing, which you may cut
to length.

» Exception: You can reference a paper list to keep
track of programs and a bin to carry your robot.

» There are no restrictions on the quantities or
sources of non-electric LEGO® elements, except
that factory-made wind-up/pull-back “motors” are
not allowed. Pneumatic elements are allowed.

2015 FIRST® LEGO® League (FLL) Challenge
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What can be used to build your robot?

* On the robot, marker may be used for owner
identification in hidden areas only.

» Paint, tape, glue, oil, dry lubrication, etc. are not
allowed.

» Stickers are not allowed except LEGO® stickers
applied per LEGO® instructions.

2015 FIRST® LEGO® League (FLL) Challenge




What can be used to build your robot?
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Engineering Design Process

Ask

* What 1s my design
(0 do?

supposed S
Improve
> How Wwill | test my aesign?

* How will | know it is doing \
what | want?

» What could ')e ep me from
making it do th
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Engineering Design Process

Imagine
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Engineering Design Process

Create

Improve




Design Process

Improve
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> Analyze design and
resutts.
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Common Attributes of FLL® Robots

IwWo m oror,j are us
curnin

L'O

» ['he third and fourth mo
al 111 111 ijF all f:yJ'J' OF attac




|
i
3
3
s
i
3
3
I
I
3
3
i

i
i
i
I




FLL® Robot Design Rubrics

...

Beginning Developing Accomplished Exemplary

Durability Evidence of structural integrity; ability to withstand rigors of competition

quite fragile; breaks a lot frequent or significant rare faults/repairs sound construction; no
faults/repairs repairs

Mechanical Efficiency Economic use of parts and time; easy to repair and modify

excessive parts or time to inefficient parts or time to appropriate use of parts and streamlined use of parts and
repair/modify repair/modify time to repair/modify time to repair/modify
Mechanization Ability of robot mechanisms to move or act with appropriate speed, strength and accuracy
for intended tasks (propulsion and execution)

imbalance of speed, strength imbalance of speed, strength appropriate balance of speed, appropriate balance of speed,

and accuracy on most tasks and accuracy on some tasks strength and accuracy on most strength and accuracy on
tasks every task
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Chassis Durability

Evidence of structural integrity; ability to withstand rigors of
competition

Accomplished: Rare faults/Repairs
Exemplary: Sound Construction; No Repairs
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* I'hings to ask about your robot:
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* Does my robot stay together during routir

3 \ I’ T I A \7 L2 D\ 4 o f‘f"‘ ) £ S\ \ L o | /
* Does my robot have excessive flex when

» Does my robot wheels remain in contac
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Chassis Mechanical Efficiency

> Can the batteries be change/charged easily?
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Chassis Mechanical Efficiency

ding is very
from the

» Even rgmtz 't"Ja'; self correct position need
starting point

* Proper starting position includes

* Alignment tools (jigs) help if _}



Chassis Mechanization

Ability of robot mechanisms to move or act with appropriate sp
strength and accuracy for intended tasks (propulsion and execution,

Accomplished: Appropriate balance of speed, strength, and
accuracy on most tasks.

Exemplary: Appropriate Balance of Speed and Strengt
Task



Chassis Mechanization

ng turning

cha 1ri§;;; icks up loads?
* Do c e robot e-wmd t r)r)mJ Jﬂé?“ rp turns, stops, or in
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Chassis styles

JUAE= i gle e a5 = usually fine if no ramps to climb

* 2 wheels and caster wheel (3-point design) - c:i=
Change robot course (supermarket carts)

« 2 wheels and ball (3-point design)

* 4 wheels (4-point design) - ofi=yl dij eilai w/w out tires to slide
while pivoting

. === Larger than most FLL robots. er base this season
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1 26 iles - walking, iild, inconsistent movement



Chassis mobility
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Chassis mobility
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* More Precise

* More lorque



Wheels, Tracks and Axle tips

Iracks
 Low FEriction/High Slippage
* Motion and lTurns not repeatable
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» Friction varies with different v\/heeLﬁ
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_onsiaer how. ‘they pivot turn a

» | arge wheels

» Wheel Axle Support
* More auppc)rz, La_f;z; Wigg
» Support from both sides 1



Wheel support
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Building to go straight




Robot placement

 Jigs / Alignment tools
> Align with soli tJ?dye:ofrrFrf,notbyeﬂgrt

* Provide tr hree points Of' conta
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Three types of turns
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I'he robot will turn when one w | moves at a dlrrer
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The greater the difference in wheel spee

PInpoint - robot 5,Jm:; around a point (tank tur
Pivot - robot turns about a fixed wheel
0 _

Urved - robot turns about an arc






Pivot turn







Curved turn




Steering
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» Reduce friction
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Navigation methods

Wall following

.

Horizontal guide wheels, approach wall at shallow angle
» Line follewing
» Use the light generated by the light sensor itself

* For greatest accuracy, box light sensors to eliminate (as m
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Online

Lego Educational:

BrickLink:
Brick Owl:

Gears:
LEGO® Digital Designer:

* Techbrick:
* BrickSet:



