Programming a
Real Life Pixar Character

y @timcomport
Media courtesy of QN4
and Pfenzp - PIXAR




"Any sufficiently advanced technology is
indistinguishable from magic’

Arthur C. Clarke



The Magic











https://youtu.be/cuuKB4tHRFI



https://youtu.be/tyyXfgrcoZ4

COZMO

The Magic Revealed

TECH






50+ gears

4 motors

\ Fncoders




RGB status
LEDs 30 FPS VGA

\ camera




Speaker 128 x 64 OLED

display
e




Multiple On-board
CPUs WiFi

Accelerometer

Gyroscope



( 4 - et 7 - . > —— - v . ; . -
JTeate Saiect Modty D1 g &) ' D . A . > O

T B Moo Apr 11 203PM

Mivwion + | R B N5 g WA R T I QOCOC O weuwsotse T rTERE
® CugmcAnm
& & ® © ° - e e p -
View et~y phtyg e Rencaery Pu el .. . o -
B U Shew
-

v 7
o » | TN
tesw v I

rpee b RNeoe

® . ¢ . v
-
v ol gee
-
-
-

o9 DILILE R RO

¥ an Te0 W 00 MO Amion Laper MO Chararmr S



foCoeCOePERSRLTODRERSOLNYTY
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COZMO

Make Your Own Magic

SDK



Complexity

CLICKABLE BUTTON

HELLO WORLD

Q SIMPLE GAME

Q USEFUL APP

Programming Apps

Time



Complexity

BLINK LED

/@ Q 3D WORLD MODEL
PATH PLANNING
m

FACE RECOGNITION

Q USEFUL ROBOT

TURN AT OBSTACLE

Programming Robots
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Face Recognition
Edge Detection
“Interesting Objects”
Marker Detection
Motion Detection

Colour Detection

Camera Streaming

Planning / A.l. Manipulation

High Speed Tracking Realtime Path Planner 3D Position Tracking

Position / Orientation * Realtime SLAM * Push
44 Face Markers » World Exploration * Pickup
Face Recognition « Emotion Engine + Stack
Age / Gender  Behaviour Engine * Roll

Eye-Openness

Facial Expressions

Animations

128 x 64 OLED Face
Maya Animations

JSON Animation

format
Sound Streaming

4 DOF

All the low level access to Robot, Sensors, Cubes, etc.




W Solution] - hello_world.py

hello_world.py + X
@ run

import sys
import cozmo

-'def run(sdk_conn):
""'The run method runs once Cozmo is connected.''’
robot = sdk_conn.wait_for_robot()
robot.say_text("Hello World").wait_for_completed()

—if __name__ == '__main__':
cozmo.setup_basic_logging()

try:
cozmo.connect(run)
except cozmo.ConnectionError as e:
sys.exit("A connection error occurred: %s" % e)




W Solution] - cube_stack.py

cube stack.py + X
@ run

- def run(sdk_conn):
'""'"The run method runs once Cozmo is connected.'''
robot = sdk_conn.wait_for_robot()

lookaround = robot.start_behavior(cozmo.behavior.BehaviorTypes.LookAroundInPlace)

cubes = robot.world.wait_until_observe_num_objects(num=2, object_type=cozmo.objects.LightCube)
lookaround.stop()

if len(cubes) < 2:

print("Error: need 2 Cubes but only found”, len(cubes), "Cube(s)")
else:
current_action = robot.pickup_object(cubes[@])
current_action.wait_for_completed()
if current_action.has_failed:
code, reason = current_action.failure_reason
print("Pickup Cube failed: code=%s reason=%s" % (code, reason))

current_action = robot.place_on_object(cubes[1])
current_action.wait_for_completed()
if current_action.has_failed:

code, reason = current_action.failure_reason

brint("Place On Cube failed: code=%s reason=%s" % (code, reason))




