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Robolink: Zumi

What is it?



All About Zumi

e Tiny, self-driving car focused on teaching K-12 about:
O Artificial intelligence and computer vision
O  Autonomous vehicles
O  Programming LEDs, sounds, motors
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e Libraries are provided for Python and Blockly
e Zumi will be a part of the introduction to Java classes in the Fall of x"&

O Java libraries have been developed 4
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Zumi Components

28 x 64 OLFI reel
Ras| rry P10
o ®

ALY
:'.o’....o
% o°°
n.:.‘...:
'.o‘...::l

E Gvrometer

B

............ Acce omeoets

---------- i1 Camera

e oo’ O INTrareg sensors



What Do These Components Do?

e Gyroscope / Accelerometer:
o Reads roll, pitch, and yaw
O  Useful for autonomous driving
O Accelerometer measures acceleration
Not as valuable to us, can be rather inaccurate
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What Do These Components Do?

® |R Sensors:

O
O

IR is short for “infrared”

Zumi has six IR sensors (2 front, 2
down, 2 behind)

Zumi emits and receives an IR signal
and calculates a 0 — 255 value which
corresponds to the color of the
object that reflected the waveform
Can be somewhat inaccurate, but are
good enough for measuring
thresholds
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What Do These Components Do?

e Lights:
O  Zumi has LED headlights and brake lights
Headlights -2 white LEDs at the front
Brake lights = red LEDs at the back

o Simple commands will enable and disable the lights
r—BackleﬂLED
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What Do These Components Do?

e (Camera:
O Zumi’s vision abilities use the PiCamera library
O Zumi has a red light on the bottom left part of the camera that
indicates whether or not the camera is in use
O  Zumi has both photo and video features
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Automation

Basic vs. Intelligent



What is the difference?

e Basic automation:
O The system does not use any type of information other than what
it has been given to make decisions.

¢ |Intelligent automation: Cvese

O The system uses past experiences, logic, and/or feedback from PRI
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sensors to make decisions. il
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Intelligent > Basic™



What does this look like in Zumi?

Basic Intelligent
e Zumidrives preprogrammed e Zumidrives through its
paths environment on its own
e Zumidoes not use sensors to e Zumi uses sensors to observe
monitor its environment its surroundings and make “‘,.*
e Zumi cannot tell if something decisions .“5“ .......
g goes wrong e Zumican detect a prol%ggtﬁ;!‘.

SRS and take action to fix:it or at

least do something about it.



There are different levels of vehicular automation

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS

Automation

Zero autonomy; the
driver performs all
driving tasks.

Assistance

Vehicle is controlled by
the driver, but some
driving assist features
may be included in the
vehicle design.

Automation

Vehicle has combined
automated functions,
like acceleration and
steering, but the driver
must remain engaged
with the driving task and
monitor the environment
at all times.

Conditional
Automation

Driver is a necessity, but
is not required to monitor
the environment. The
driver must be ready to
take control of the
vehicle at all times
with notice.
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Automation

The vehicle is capable of
performing all driving
functions under certain
conditions. The driver
may have the option to
control the vehicle.

Full Automation

Full
Automation

The vehicle is capable of
performing all driving
functions under all
conditions. The driver
may have the option to
control the vehicle.
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Level 2

Is the highest level of autonomy
available to consumers as of 2022.



What level would
umi be?



What does Zumi have in common with these
vehicles?

o Both are capable of intelligent automation

o You can enable and disable lights and screens

o You can drive paths using sensors and clues from ozl
your environment s
T

o Both need some sort of fuel to operate ke

- What else?



Notice:

o Zumiis a small, educational robot; not an
automotive vehicle
o Therefore, it will NOT be perfect

» If Zumi experiences issues or other problems

arise, we ask that you bear with us and still tray‘

to make the most of the experience 4



Questions?



