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The Rules Sheet

ELECTRIC VEHICLE C

. . : [ : ==
® Build an electric vehicle that autonomousl oes O
‘propulsion to travel as quickly as possible and stop close to 2 Target Pomnt
ATEAM OF UPTO: EYE PROTECTIO! one
IMPOUND: Yes APPROXIMATE TIME: 12 minutes

from the start point to the target point as fast as s et et

b. Teams may bring fools which 4o hok meed 1 be smpoanded. Tool can be elecronic. Spare parts and
aligument devicesareno tools and mastbe impounded. Lapiops, abets o ober computers used for
programming cannot be m

1 impor
Teams must be able to answer q\lemsm regarding the design, construction, and operation of the device
possIDIe S T
3. CONSTRUCTION PARAMETERS:

Electrical energ used by the Vebile forany pupose, ncluding propulson,must be sored i a masimum
of § (eight) AA 1.2 to 1 5-volt common, commercially avaulable battenes, individually labeled by the
‘manufacturer. Rechargeable batteries are allowed. The batteries must be individual batteries and not

o
h a pre-assembled battery pack. Electronic sighting, alignment, or aiming devices may have their own
e The target point will be located between 7-10m
Any battery containing lithium or lead acid is not permitted. Teams using these batteries will not be
participation points.

rmitted to run and \\1llre«x\e oaly

he batteries and Vehi from por I after the start
oF o e e et At pe ta s v b ascd M B sored 4 mehod sl prvint
a short circuit. Teams violating any of these conditions will have the o ity to remedy the situation

.
ortuni
{o the satisfaction ofthe Eveas Supervisor (ES) should time allow. The £S wil astruc te teams when
. i mtall he baterie o prepae her Veicle o it i

Al energy for propulsion must be electric and come from the batteries. Any non-propulsive functions
aking system, steerng) may be powered b exher elctc o non electnc storage devices. All

sources of energy must be in easily aceessible locations for mspection by

Components (c.5, motor, geMmotor coutrls, bodiss. snd chasui) may be purchased of made

. .
. by the team members. Electronic components (1., solid-state devices such as transistors, imtegrated
. circuits, diodes, and microprocessors) are allowed
. i If & microprocessor 1 used, communicating over & WiFi or Bluetooth connection is not allowed
urngthe competiion
The distance from the front of the the back be>700cm

The Vebicle width must ot exceed 35.0 S
The Yebicle mast int (MP) for d t of the Vehicle.

M M have t the front
J— The MP may be made of any el (¢ & wooden shewer, lootipick, peacl, dowal. Exazples
— include, but are not limited to: ns of a skewer ‘toothpick, tip of a pen, tip of a nail/paper clip/wire,
corner of a wedge, the edge of 2

i, The MP must be less than or equal to 1 0 cm above the Trac
Jii. The MP does not need fo b the forezmost pat of he Vebicle, batits bottom must be easily accessible
while the Vehicle is on the Track.

.
i. Participants must design the activation trigger o be actuated by using any part of an unsharpened #2
l | l I e I | a I e S pencil with unused exase, provided by the ES, and the actvation moton 1 perpeadiculr (verical ©0
the floor
Sightiag,aligaing, and guding devices are allowed, nclading those tha use elecrcity. Labeled laser

are permitted - see the Laser Policy on wiww soinc.org
The stopping mechanism must work avtomaticaly. The Vebicle must ot be remately conrolled or

@) Distance Score — 2. Op ts/cm x distance (cm) e e e metmore il e e g kg g o

and any parts already in contact with the floor in the ready-to-run configuration. Pieces falling off during
the run constitutes a Construction Violation

o Time Score — run-time(s) s d

a

e

e

o  Run Penalties




)T O T O rEREmas
0100 rENEG:



Topic 1: Movement

e FElectronics
o Controller
m Arduino, Lego Mindstorms, Raspberry Pi
o Motor
m Lego EV3, TT Motor
e Distance Measurement
o Wheel Rotations
o Motor Time On
o Detect Target Point




Topic 2: Wheel Rotations

e One rotation of the wheel makes the car travel the circumference of the wheel
o d=(w)xmxi(r
m d — Distance Traveled
m W — Wheel Rotations
m R — Wheel Radius
m T—Pi

o w=(/@mxrn




Tips from a Veteran

e Slippery Tires will result in a shorter distance travelled

o Use rubber wheels or wrap rubber bands around plastic wheels

o Heavier vehicle can also help
e [ortime to distance, old batteries will result in a shorter travel distance

o Use rechargeable batteries at full charge for testing and the competition
e Have an easy to access measurement point

e Alignment is very important, make sure you have a calibration tool




Additional Resources

Resource 1

Resource 4



https://www.amazon.com/Compatible-Powerful-Advanced-Functionality-Compatibility/dp/B0C17723BR/ref=asc_df_B0C17723BR?mcid=0675a4b7e428304fab2da2e17d9ca354&tag=hyprod-20&linkCode=df0&hvadid=693069746824&hvpos=&hvnetw=g&hvrand=138098081095740262&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9010937&hvtargid=pla-2201431551260&psc=1
https://www.walmart.com/ip/DIY-Assembled-Electric-4WD-Car-Vehicle-Model-Science-Teaching-Education-Kid-Toy/8201457359?wmlspartner=wlpa&selectedSellerId=101662982
https://dev.to/pawel/how-to-build-your-own-rc-car-with-arduino-arducar-12ei
https://www.lego.com/cdn/cs/set/assets/bltbef4d6ce0f40363c/LMSUser_Guide_LEGO_MINDSTORMS_EV3_11_Tablet_ENUS.pdf

THANKS!




