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forward 50 right 90 forward 50 right 90
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forward 50 right 90 forward 50 right 90

& 2000 Logo Foundation

“In the LOGO environment - the child, even at preschool ages, is in
control: The child programs the computer” (Papert, 1980, p. 19).
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at the mit media laboratory aesthetics + computation group we work toward the design of advanced
system architectures and thought processes to enable the creation of (as yet) unimaginable forms and
spaces

% John Maeda
! 1

B Tom White
Ben Fry
James Seo
' Megan Galbraith

Simon Greenwold

Justin Manor
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p5.s Web Editor | River tango X -+

= c @ [0 AN pSjs.org

File v Edit = Sketch wv Help =

° [ ] "~ Auto-refresh River tango

sketchjs®

function setup() {
createCanvas(400, 400);
}

function draw()
if (mouseIsPressed) {
fill(e);
} else {
fil1(255);

[T R R R

ellipse(mouseX, mouseY, 8@, 80);

Clear v

Message Area

Conscle/Brrors

PYTHON RRF RN X @ 2020 ‘

Login or Signup
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COMPUTATIONAL
THINKING
Computational
Thinking:
Key Concepts

COMPUTER
SCIENCE
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. & (:;' @&, y |, *Python 3.4.2 Shell* :.‘.tnecrah-?xedxtlon
MineCraft © e

Eile Ede Shejl Debug Qptions Windows Help
Python 3.4.2 (default, Oct 19 2084, 13:31:11)
[GCC 4.9.1) on linux

Type “copyright™, “credits” or “licenze()” for more information.
mepi.n
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CocoBlockly X

Python IEfLE

import lod
import image
import sensor
import KPU as kpu

try:from cocorobo import display_cjk_string
QVGA (320°240) 7 exceptipass
£

9 def lcd draw_string(canvas, x, y, text, coler=
try:
display_cik_string(canvas, x, y, text, £
return canvas

E 1 except: return canvas.draw_string(x, y, text
Nl é = 0o B S X (T YOLOV2)
T it HELE UL ischuseridemo tsstkmods! _canera x, caneray = 0, 0
e rmers ) .
R BRSO SR i BE  mmLbs - L

CocoRabo LT 020 RRARFTE

Flow-based visual

t.goto(e, (

t.pendown () L] L]

scripting for Python
t.fillcolor(

t.circle(100)

t.end_fill()

t:penup() A simple flow-based visual scripting runtime
glasses(): environment for Python, serving as a diagram-
) like representation of your Python script while
Logtolae, ) being executable at the same time.

t.pencolor(

t.pensize(19)

t.setheading(o)

t.pendown()

t.fillcolor( "

t.begin Fi11() | Download now O Visit GitHub repository
t. forward(60)

t.circle(s, 90)

t.forward(10)
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Python Official Build

(ol N ] python3.8

(base) tommy:lenovo_model tommyjtl$ python
Python 3.8.3 (default, Jul 2 2020, 11:26:31)
[Clang 10.0.0 ] :: Anaconda, Inc. on darwin

Type "help", "copyright", "credits" or "license" for more information.
Jupyter Notebook o ] .
AWS SageMaker Studio
* Jupyter Untitled2 Last Checkpoint: hace unos segundos (autosaved)

File  Edit

4+ ¥ MRun

&) Amazon sageMakar Sttio View Run Kemel GR Tabs Settiogs Help
| SMDEbugger Cloudwatch Lo L Describe Trisl Component
%load_ext rpy2.ipython B + X000 » & C Markdown v O conda_tensortiow_p36
Experiment: Unassigned
o Using SageMaker Rules A
import pandas as pd rial: Unassigne:
import numpy as np In this example well demonstrate how to use SageMaker rules to be evaluated against your
df = pd.DataFrame({ training. You can find the list of SageMaker rules and the configurations best suited for using Trinl stages Charts Metrics
them here.

Parameters Ariitacts AWS Settings Debugger
} We specify a few rules that check for overfitting, descrease in loss across epachs and for

df .transpose() saturated activations. 2019-12-02-09-52-13-126-
aws-training-job

01

& minutes ago VenishingGradient
15 minutes ago ~ o

(812 estinator - TensorFlowl
role-sagenaker..
cups_of_coffee 0 1 S
rain_instance_count
train_instance_type
inage_nane-cpu_training_inage, L sl Component Chart
entry_point -entrypaint_script,
R -1 df franework_version
Library(ggiots »:y,\rer-zmn TRIAL COMPONENTS: 1 rows selected. Select rows to togale chart visibilty 240 Chart
8 . rain_nax_run- 3608,
g8plot(df, aes(x-cups_of_coffee, y=productivity)) + geom_col() T
sagenaier_sess ion-sess,

amnaws:sagemakerus-west-23.
productivity 2 5

4 minutes ago Overfitting amcaws:sagemakerus-west- 23

@ - Trainingjab
rules = [ Rule. {rule_configs.
Rile.. (name:
inmga_urd 2 cHARTS
instance_type
saurce sparse,_softmax_cross_ entropy_loss/valuesd_avg with 1-minste aggregation
rule_to_invoke
volune_size_in_gb-400,
collections_to_save=[CollectionConfiginame
rule_parameters-{

b,
hyperparaneters - {

peoductivity

Mote that Sagemaker-Debugger is only supparted for py_ version=py3' currently.

Let's start the tralning by calling fit() on the MXHet estimator

estimator. fit(wait

Dnrrals

Describe Trial Companent

PyCon China
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o BiE5 ki
o BIBHTE. 44 5T (Python + Pandas)

* 46 & 5 3¢ #] (Raspberry Pi + Python)
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® ® oL Blockly Games : Maze x

&= C' f [ https://blockly-games.appspot.com/maze?lang=en&level=10&skin=0
|

Blockly Games : Maze 10 English

move forward

' tun
repeat until

turmn do | if path [EXEAECES
do | tur

repeat until ' if path

& ) do do | move forward
)) —

else  turn
(ETN ahead ~ —

do

if path
You have 4 blocks left.
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Block Factory Block Exporter Workspace Factory

Block Library Save "block_type" Delete "block_type"

Clear Library Import Block Library Download Block Library
Preview:
Input  @ANFTM biock_type | i
Field inputs
Type  |automatic - K
Colour liiiﬁﬂﬁﬁﬂﬁﬂﬂﬂEl
tooltip
help url
colour

Block Definition: [Json v
{

"type": "block type",

"message0": "",

“colour": 230,

"tooltip": ""

"helpUrl": ""
}

r

Generator stub: [Python  v|

Blockly.Python[ 'block type'] = function(block) {
// TODO: Assemble Python into code variable.

var code = '...\n';

return code;

}i

g 2620
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random.randint(1, 100)
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random.randint(1, 100)
Block Factory Block Exporter Workspace Factory

Block Library Save "random_int" Delete "random_int"

Clear Library Import Block Library Download Block Library
Preview:

Input

Field
Type

Colour

=150 random_int
inputs | value input [fN1)
fields ([Eikd L . Random Integ
type | Number
' value input [
fields [E1E3 um to

Number

Random Integer from ‘ to ‘

Block Definition: Json v
(AR inputs {

"type": "random_ int",
+ left output ~

"message0": "Random Integer from %1 to %2",
i 0 "args0":

tooltip {g [

help url type": "input value",

"name": "from",
output type "check": "Number"

colour

Generator stub: [Python ~

Blockly.Python[ 'random_int'] = function(block) {
var value_ from = Blockly.Python.valueToCode(block,
var value_to = Blockly.Python.valueToCode(block,
// TODO: Assemble Python into code variable.
var code = '..."';

// TODO: Change ORDER_NONE to the correct strength.
return [code, Blockly.Python.ORDER_NONE];

‘from', Blockly.Python.ORDER ATOMIC
'to', Blockly.Python.ORDER_ATOMIC);

g 2620
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rand

| Serial print

1 import random

2

3

4

5 rand = random.randint(1l, 100)
6 print(rand)

7
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HELUGRELEFR?

Repeat forever
 When Button [(ZZJE3 Pressed

while True:

if (_Pl.value() == 1):
Do Set Buzzer frequency (Hz) m beeper.init ()
beeper.freq(500)
time.sleep ms(500)

1
Else if COde -> BlOCk elif (_P2.value() == 1):

Do beeper.init()

beeper.freq(300)
time.sleep ms(500)

else:

beeper.deinit()

Else | Turn off Buzzer
\_

g 2620
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I print(2+2)

AE N BREFCUEBEERLFRAAR ?
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1 print(2+2) il o g g

AE N BREFCUEBEERLFRAAR ?
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I Logic < > Python Source Code
I Loops
I Math
Variables
I Text
I Lists

I Functions [£J output Area

n Qutput

I Turtles

I Dictionaries

I Classes
Tuples

Data - Weather

ADD LIBRARY CLEAR RESET
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AR L ESCAY Python TR IELS AP {ER

i 4 Hy i
(Python /b E# =) (Skulpt, Pydiode)
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25 i ¥y
(Skulpt, Pydiode)
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ZHmRSim, THRIVE,

EainEEREE Python 3 IRiE

SkuLpT

Skulptis an entirely in-
browserimplementation of Python.

No preprocessing, plugins, or server-
side support required, just write Python
and reload.
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PYODID
wn

Pyodide brings the Python 3.8 runtime
to the browser via WebAssembly, along
with the Python scientific stack
including NumPy, Pandas, Matplotlib,
parts of SciPy, and NetworkX.

The packages directory lists over 35
packages which are currently available.

i

PyCon China
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JavaScript Python Example

String str "Hello, Pyodide"
Uint8ClampedArray bytes "\xff \xf7"
int 42
Number
float 3.1415926
Array list ["first", "second"]
dict {"key": "value'}

Object
jsproxy document.getElementByld()
PYProxy
object obj.do_something()

TypedArray numpy.ndarray 2x2x2 array of int

https://hacks.mozilla.org/2019/04/pyodide-bringing-the-scientific-python-stack-to-the-browser/
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import pygame theApp = App() P wowox @ v €
pygame.display.set mode o / > oide @) secstox: @@ v @
m——— o & m

! !

i (self):
_running =
._display_surf = N
.size = .weight, .height =

rt pygame
pygame. locals

] App:

t(self):
pyga 0
. dlsplay surf = pygame.disp
. runnlng =

(

f on_ev 7 G -
event.type == pygame.QUIT:
._running =

nit() = F
._running =

._running ):
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RESRIAM
LTSESS
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Intel Movidius MA2450 processor

low-energy artificial neural network programming,

- with 30FPS processing image speed
Vision Kit

Raspberry Pi Zero

CPU 1-GHZ, Broadcom BCM2835

Wireless (Pi Zero W only) | 802.11n/ Bluetooth 4.1/ LE

Ports Micro USB, mini HDMI

40 GPIO Pins, CSI camera connector (not on version
1.2)
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j dmitriykovalev Make joy demo sound playing more robust

el
B
i
B
B
B
O
B
O
o
O
i

joy

object_meter

video_capture
any_model_camera.py
dish_classification.py
dish_detection.py
face_camera_trigger.py
face_detection.py
face_detection_camera.py
face_detection_raspivid.py
image_classification.py
image_classification_camera.py
inaturalist_classification.py
mobilenet_based_classifier.py

object_detection.py

aiyprojects-raspbian / src [ examples [ vision [

Make joy demo sound playing more robust

Fix lint errors.

Add more unit tests and verify all of them pass.
Make all vision example scripts executable.
Cleanup vision examples.

Make all vision example scripts executable.
Cleanup vision examples.

Cleanup vision examples.

Cleanup vision examples.

Add count property to Cameralnference class + cleanup.

Cleanup vision examples.

Fix vision lint errors.

Make all vision example scripts executable.
Cleanup vision examples.

Cleanup vision examples.

+©A0n 5/- GOOO‘

PyCon China 2020 | PYTHON REFX¥ A% 2020

Go to file Add file =

b383a27 5daysago YY) History

5 days ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
2 years ago
3 years ago
2 years ago
2 years ago
2 years ago
2 years ago

2 years ago
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import argparse
from picamera import PiCamera

from aiy.vision.inference import Cameralnference
from aiy.vision.models import face_detection
from aiy.vision.annotator import Annotator

with CameraInference(face_detection.model()) as inference:
for result in inference.run(args.num_frames):
faces = face_detection.get_faces(result)
annotator.clear()
for face in faces:
annotator.bounding_box(transform(face.bounding_box), fill=0)
annotator.update()

print('#%05d (%5.2f fps): num_faces=%d, avg_joy_score=%.2f' %
(inference.count, inference.rate, len(faces), avg_joy_score(faces)))

g 2620
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Coco Python Blockly uniiteds ® ®

Logic

T ‘ Get Inference m
Get Inference

Math

Variables

Text

Lists
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e Python + Embedded System = BFRIEFF
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Project-based Problem-based
learning learning
Projects (Inventions)

Physical Level Logical Level

Mechanicals

Electronics

Process
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m MicroPython
Completely free, open source software

MicroPython is a lean and efficient implementation of the Python 3 programming language that

includes a small subset of the Python standard library and is optimised to run on microcontrollers

and in constrained environments.

MicroPython is packed full of advanced features such as an interactive prompt, arbitrary precision
integers, closures, list comprehension, generators, exception handling and more. Yet it is compact

enough to fit and run within just 256k of code space and 16k of RAM.
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=R ER A NEH 5517 Python

m MicroPython

STM32, SAMD21, ARM, ESP8266, ESP32- -
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=R ER A NEH 5517 Python

m MicroPython

g 2620



MicroPython @-&Iwn For Good |

PyCon China 2020 | PYTHON REFREN AR 2020

Manufacturer Espressif Systems

CPU Tensilica Xtensa LX6 microprocessor @ 160 or 240
MHz

Memory 520 KiB SRAM

Power 3.3V DC

Picture from: http://esp32.net

g 2620




PyCon China 2020 | PYTHON REFREXR 2020

MicroPython @-&/wn For Good ‘

ESP32 FUNCTION BLOCK DIAGRAM

Embedded flash Radio
Bl”ﬁ::’th Bluetooth

SPl baseband RF receive

B

controller

Clock generator | -
i) Wi-Fi Wi-Fi

Ne—
SDIO MAC baseband RF transmit
—

Ne———
e Core and memory Cryptographic hardware

acceleration
Dual- or single-core
ETH 9

—_— Xtensa 32-bit LX6 [ SHA RSA J
IR

microprocessor

PWM
—_— ROM SRAM AES RNG
Temperature sensor |
\

Touch
ouch sensors RTC and low-power subsystem

PMU { uLp [ Recovery

co-processor memory

DAC

SAR ADC

low-cost, low-power
system on a chip microcontrollers
with integrated Wi-Fi and dual-mode Bluetooth.
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MicroPython is written in C99, and is highly customizable.

& micropython / micropython Q) Sponsor ® Watch v 750 # Unstar 115k % Fork 3.8k

<> Code () Issues 827 1l Pull requests 348 (*) Actions [T Projects 00 wiki () Security [~ Insights

¥ master ~ ¥ 6branches © 46 tags Go to file Add file ~ About

MicroPython - a lean and efficient
6 jimmo and dpgeorge tests/multi_bluetooth: Add L2CAP channels multi-te... -+ 23fad25 1hourago ‘O 11,833 commits Python implementation for
microcontrollers and constrained
.github github: Add FUNDING.ym file pointing to micropython GitHub sponso... 5 months ago systems
docs docs/library/ubluetooth.rst: Add docs for L2CAP channels. 1 hour ago & micropython.org

drivers extmod/modbluetooth: Refactor stack/hci/driver/port bindings. 3 months ago micropython python embedded

examples examples: Add example code for user C modules, both C and C++. 25 days ago microcontroller
extmod extmod/modbluetooth: Add API for L2CAP channels. 1 hour ago 0 Readme
lib lib/utils/pyexec: Add MICROPY_BOARD hooks before/after executing c... 12 days ago &3 MIT License
logo all: Use the name MicroPython consistently in comments 3 years ago
mpy-Ccross mpy-cross: Enable more warnings. last month Releases 46
ports extmod/modbluetooth: Add API for L2CAP channels. 1 hour ago © New uasyncio module, cod... (Latest)
on Sep 2
py extmod/modbluetooth: Add API for L2CAP channels. 1 hour ago
+ 45 releases

tests/multi_bluetooth: Add L2CAP channels multi-test. 1 hour ago

tools/upip.py: Support explicit port number in host. last month
Sponsor this project
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MicroPython

Delay and timing

Use the time module:

import time

time.sleep(1) # sleep for 1 second
time.sleep_ms(508) # sleep for 500 milliseconds
time.sleep_us(10) # sleep for 1@ microseconds

start = time.ticks_ms() # get millisecond counter
delta = time.ticks_diff(time.ticks_ms(), start) # compute time difference

Timers

The ESP32 port has four hardware timers. Use the machine Timer class with a timer ID from O to 3
(inclusive):

from machine import Timer

tim@ = Timer(@)
tim@.init(period=5000@, mode=Timer.ONE_SHOT, callback=1lambda t:print(@))

timl = Timer(1)
timl.init(period=2000, mode=Timer.PERIODIC, callback=1lambda t:print(1))

The period is in milliseconds.

Virtual timers are not currently supported on this port.

ﬁ
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Logic
Loops
Math
Variables
Text

Lists
Dictionary
Tuples
Set
Functions
Input / Output
Files
Time

Serial Comm.

loT Module
Basics
Wi-Fi

Internet

Button

Touch

When Touch Area [ is Touched
When Touch Area [ is Not Touched
Get Touch Area [[Y53 's Capacitative Variable

LED lamp

Buzzer
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Based on ESP32 (w/ WiFi & BLE)
Buttons, LEDs, Buzzer, Microphone
Capacitive Touch Sensor

Light Sensitivity Sensor
Temperature & Humidity Sensor

Motion Sensor (Gyroscope)
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Loops
Math
Variables
Text

Lists
Dictionary
Tuples
Set
Functions
Input / Output
Files
Time

Serial Comm.

loT Module

Basics
Wi-Fi

Internet

I loT Service

ERENBRRTO : FERBRRIAT

Repeat forever

Do | [a] If | | Get Light Sensitivity (Range: 0~1023)
Do ' count with [ from n to ﬂ by n

Do :
Set LED # u Light Off
|

Else if L\ Get Light Sensitivity (Range: 0~1023) (Chd €0
Do count with (B3 from n to ﬂ by n

Do ﬂ ;
Set LED # Light Up
| .

©H0n ﬁ/- GOOO‘

PyCon China 2020 PYTHON RNF XN AR 2020

Python Source Code  Serial Interaction
32 elit (state == False):
_light_l.value(0)
_light_2.value(0)
_light_3.value(0)

33 if pin == 1:
: _light_4.value(0)

34 if pin ==
35 if pin ==
36 if pin ==
_light_5.value(0)
_light_6.value(0)
_light_7.value(0)

38 if pin
39 if pin
40 if pin t+ _light B.value(0)
¢+ _light_9.value(0)

1
2
3
4
37 if pin == 5
6
7
8
9

41 if pin
42

while True:
if (_PHOTONRESISTOR.read()) > 10:
for i in range(1l, 10):
_led light(False,i)
elif (_PHOTONRESISTOR.read()) <= 10:
for i in range(1l, 10):
_led_light(True,i)

Device  USB Upload ~

Directly upload your code to the electronic modules.

No ports detected

Orun X uPLOAD RESET DEVICE
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MicroPython

Loops

Math
Variables
Text

Lists
Dictionary
Tuples

Set
Functions
Input / Qutput

Files

Time

Serial Comm.

loT Module

Basics

Wi-Fi

Internet

loT Service

LCD Screen Setup

Repeat forever

Do | count with {3 from u to m by ﬂ

Draw Line
Set Start Coordinate: |

Set End Coordinate:

Color:

count with ([E3 f

©H0n E/- GOOO‘

PyCon China 2020 PYTHON REF XN A | 2020

ra
LJ ) )
Python Source Code  Serial Interaction
import machine, time

import st7789

spi = machine.SPI(2, baudrate=20000000, polarity=1,
tft = st7789.8T7789(spi, 240, 240, reset=machine.Pin
tft.init()

while True:
for i in range(0, 242, 5):
tft.line(0,i, 1,240, st7789.color565(51,102,25
for i in range(0, 242, 5):
tft.line(i,240, 240, (int((241 - i))), st7789.c
for i in range(0, 242, 5):
tft.line(240,(int((241 - i))), (int((241 - i))
for i in range(0, 242, 5):
tft.line((int((241 - 1))),0, 0,i, st7789.color

Device  USB Upload ~ @ L

Connecting Module(You are connecting the module. If you do not
respond for a long time, please reconnect to USB)

Idev/tty.usbserial-1450

ORuN X upPLOAD RESET DEVICE
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MaixPy

H SiFzED

K210 2—FX RISC-V X# 64 iz CPU, 7] MaixPy 2 H Sipeed &£F K210 i9—%&

LU RIhFEH I TIAGITE, 3BT MicroPython #HBARAS, 7£ MicroPython

SRR (Th#E 1W, B 1TOPS) , REVE G ERHRE R IE R ERE |, Mg
TEAE (OpenMV) | Hlass IR
IEL. SRR EFI0AE
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TensorFlow
Lite

PaddlePaddle

Importer

Interpreter

NNCASE IR

Kernel Library

Graph Optimizer

EPU Driver

Constant
Folding

Op

Replacement

Op Motion

Op Fusion

KPU aware
Optimize

Op Quantizer

Scheduler

Dependecy
Analyze

Static
Allocator

Buffer Reuse

EModel

[::::::] Compiler
[::::::] Runtime

https://github.com/kendryte/nncase
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KPU

KPU is a general-purpose neural network processor, which
can do convolutional neural network calculation at low
power consumption, for example obtain the size,
coordinates and types of detected objects or detect and
classify faces and objects.
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import KPU as Kkpu
task = kpu.load(offset or file_path)
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import KPU as Kkpu
task = kpu.load(offset or file_path)
anchor = (1.889, 2.5245, 2.9465, 3.94056, 3.99987, 5.3658, 5.155437, 6.92275, 6.718375, 9.

kpu.init_yolo2(task, 0.5, 0.3, 5, anchor)
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while True:
img_facerecognition = sensor.snapshot()
code_facerecognition = kpu.run_yolo2(task_facerecognition, img_facerecognition)
img_facerecognition.ai_to_pix()
img_display = img_facerecognition.resize(224, 168)
img_display.draw_circle((int((224 / 2))),(int((168 / 2))), 2, color=(255, 255, 255), thickness=1, fill=True)
if code_facerecognition:
for i in code_facerecognition:
img_display.draw_rectangle(,, , , color=(255,255,255), thickness=2, fill=False)
_img_display_x, _img_display_y = 8, 36
lcd.display(img_display, oft=(_img_display_x,_img_display_y))
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- IENMRE
EliRtF : BREE. RYEZEH5F
BRI IR EZRA ;
“HEFBIRRI, SABIRZ. AprilCode iR% ;
- ENEBIRA. XHELIR5!
o ABIRZN. DERA. ARRHER. EEIH
- BITHSYIGREE
« YOLO, Keras, TensorFlow--- ;
« ONNX, PaddlePaddle---
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n cocorobo import display_cjk_string

r.RGB565)
.QVGA)

img_facerecognition =
code_facerecognitio:
m tior

i ((int((Z
f code facerecogmtwn
£l code, facerecogmtlon

+ 6.

Flépeai forever

QVGA (320*240)
Colorful
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img_display Filled

img_display

Stroked

img_display

img_display
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vicuoriary

Tuples Shape Recognition

itENHER

et b ‘

Input / Output
Decoded Text - |

RIFIR%). IR, BELIR
:Z’Eﬁgiﬂ%m %ﬂéﬁgiﬂ%u ;

EeiRs), XS
?)\ 7\ ML A.l. Module p i Decoded Text |
Basic

Microphone ‘

Files

I
|

Eﬂ%‘?@?ﬁ C BREE. RTZEHF | Functons
| .
I

Time 1 ‘

Serial Comm. canvas

canvas

Decoded Text - |

Video Process
Audio Process

Models canvas

Wi-Fi =
i Decoded Text |

Extension Modoule s
_ Barcode Recognition

Third-party Module
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m g% i_l_ﬁ (—I;%— ﬁ *E §|=J- ?E i; ; ) Hand-written Digit Recognition

WeEL LR EI PR S B B Hand-written Digit Model (MNIST) -
o AEGRAHEHE. wiERp 1BE R

Input / Output

* iﬁ /ﬁ—_ 5 E -I‘J | Zﬁ\ E/\] *% J:F:I:IJ Files Get the Hand-written Digit recognition result

(-1 number recognized (from 0 to 9) - |
« YOLO, Keras, TensorFlow::* ; s

Serial Comm.

ONNX, PaddlePaddle--- Al Module

Basic
—_— ~ N2 D D
. BLEoIEE
‘ Microphone Recognized Any Common Object

L4 %gﬁﬂ I g}-é:\ g Z'_E )Z’JF@ 'TZ!_('LR% IJ 7]‘% 9_}& Image Process Face Recognition

Video Process
l‘@'l
15 o4

e i e R res E ST LR X Coordinate of the bounding box
Recognized Any Human Face

Custom Model Recognition

From (B3 Get the recognized Common Object's NELCha

FIIII

Audio Process

Models

Wi-Fi

Extension Modoule
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Notebook settings GPU

Up to Tesla K80 with 12
Hardware accelerator GB of GDDR5 VRAM, Intel
GPU v] @ Xeon Processor with two

o cores @ 2.20 GHz and 13
To get the most out of Colab, avoid using GB RAM

a GPU unless you need one. Learn more

Omit code cell output when saving this notebook

CANCEL SAVE
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L CocoRobo ATHEESY: HRBYELBIE — HEUIRREIERZEE ipynb B comment 2% Share £ @

File Edit View Insert Runtime Tools Help Last edited on March 23

+ Code + Text Connect 2" Editing ~

= A |
s
=

FHIEIGE{EMA Google Colab, IR —ER ARBIE R YHHIRE, WHESZE CocoRobo —H AL EAEPER, BEBESBUT 6 EF
B
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Make Almost Anything with Python!
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ter.Sy ~A?2xm

e

pmC.h... 7 §%7
m.toaster‘.

STEP 3: Output
to fabricator

STEP 4: Press 'print'

http://archive.boston.com/news/globe/ideas/articles/2005/01/30/how_to_make_almost_anything/
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Make Almost Anything with Python!
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