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1 Giéi thiéu

Trong thoi dai biing né ctia cudc cach mang cong nghé 4.0, chic han ching ta da
nghe néi nhiéu vé khai niém Tri tué nhan tao, hay con goi la AT (Artificial Intelli-
gence). Tuy nhién dé c6 thé hiéu n6 mot cach co ban va truc quan khong phal la
mot diéu dé dang. Vi vay, tit nam 2017 Google da xay dung mét cong cu truc tuyen
c6 tén goi 1a Teachable Machine, d¢€ mang lai cho moi ngudi mot cai nhin tong
quan nhat vé tri tué nhan tao. Chi can rat it thao tac, 6 moi lita tudi, ching ta c6
thé cAm nhén dudc tri tué nhan tao gdm c6 nhiing khdi niém co ban nao, né c6 thé
lam dudc gi.

Teachable Machine ban dau chila mét trang web truc tuyén, véi muc dich chinh 1a
cho ngudi dung trai nghiém véi cac san pham ctia tri tué nhan tao, nhu nhan dién
hinh dnh hay nhin dién 4m thay. Tuy nhién hién nay, vGi phién ban 2.0, Teachable
Machine da tré thanh mot cong cu trong viéc thiét ké mot ting tri tué nhan tao cho
chiing ta. Céng cu nay da hé tr¢ nhiéu nén tang lap trinh khac nhau, nhu Scratch
(ngon ngu cho hoc sinh) va Python, ngon ngu’ lap trinh rat manh mé cho cac ting
dung thoi dai méi. Ngoai ra, rat nhiéu cac nén tang Al khac dang dua trén 16i trung
tam la Google Teachable Machine.

Trong bai huéng dan nay, chiing t0i sé gidi thiéu céc thao tdc co ban trén Teachable
Machine, trudc khi chiing ta bat dau viéc 1ap trinh két néi gitta Python va Teachable
Machine. Chiing téi ciing tap trung vao huéng dan cong cu dau tién, 1a nhan dién
bing hinh 4nh (Image Classifier). Cac cong cu khéc sé dugc trinh bay trong nhiing
bai tiép theo. Cac muc tiéu chinh trong bai dau tién dugc liét ké nhu sau:

e Hiéu dudc cac thanh phan co ban clia Al

 Sit dung dugc cong cu Teachable Machine ctiia Google
o Trai nghiém Hoc May véi Google trén trang web

e Luu du an Al trén cong cu Google Drive

Trong phan con lai ctia huéng dan, chiing t6i sé xai thuat ngi viét héa cho Teach-
able Machine la "Hoc May Google" cho thuan tién vé6i ban doc.

2 Bit dau v6i Hoc Mdy Google

Hoc May Google da dugc xay dung thanh mot cong cu truc tuyén. Chiing ta bat dau
bang viéc vao duong dan https://teachablemachine.withgoogle.com/, giao dién
sau day se hién ra:
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https://teachablemachine.withgoogle.com/

Teachable Machine

Train a computer to recognize your
own images, sounds, & poses. b
£

A fast, easy way to create machine learning models for
your sites, apps, and more - no expertise or coding
required.

===n B -

Me + Dog <3 [
nbo P5J5 Coral ® nede ZB

Hinh 1.1: Trang web online ctia Hoc mdy Google

Tai trang web nay, chiing ta c6 thé xem trudc mdt sé hinh anh ciing nhu video gidi
thiéu ctia Google ve cong nghé Hoc may. Tiép theo, nhan vao nit Get Started de
bat dau, giao dién cta céng cu hoc may véi Google dugc hién ra nhu sau:

New Project

#\ Open an existing project from Drive. [ Open an existing project from a file.

o sell S2E0E
- i,-. v |

Image Project Audio Project Pose Project
Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam.

microphone.

Hinh 1.2: Cong cu Hoc may voi Google - Image Project

Chiing ta chon tiép vao Image Project, cong cu dé phan nhan dién hinh anh. Hai
cong cu con lai (Nhan dang am thanh va Nhan dang dang nguai) s€ dugc trinh bay
sau. Giao dién sau day se dugc hién ra:

Class 1 w
Add Image Samples:

[m] &
Webcam  Upload

Training
Preview T Export Model

Class 2 Train Model
Add Image Samples:

[m] &

Webcam  Upload

Hinh 1.3: Giao dién dé hudn luyén hinh dnh

D& mo hinh Al c6 thé hoat dong, chiing ta phai hudn luyén (train) n6 truéc. Ban
c6 thé dit tén cho dbi tugng ma ban mudn nhan dién bing cach nhan vao biéu
tuong thay doi bén canh tén mic dinh Class1 va Class2. Thao tac nay con c6 mot
tén goi khac 1a gan nhan cho déi tuong.

Budc tiép theo 1a cung cip dit liéu cho tiing déi tugng. Google hd trg 2 phuong
phéap khac nhau dé cung cép dii liéu hinh anh. Chiing ta sé bat dau truéc véi viéc
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stt dung webcam dé cung cap hinh anh. Khi nhan vao biéu tugng webcam, giao
dién sau day s€ hién ra:

Webcam X 10Image Samples

4424 -
Preview T Export Model
E i Train Model
You must train a model on the left
before you can preview it here.

Hinh 1.4: Chup hinh anh ttt webcam

Chiing ta sé nhan ntit Hold To Record dé bat dau chup hinh, nhu minh hoa &
Cang c6 nhiéu hinh cho déi tuong, viéc nhan dién sé cang chinh xac, tuy nhién
thoi gian huén luyén sé 1au hon. O day, ching téi chon mau khodng 10 hinh, nhung
ban hoan toan cé thé ting 1én 50 hinh néu muén.

Khi muon x6a mét hinh ma ban khéng ung ¥, chi can ré chudt vao tam hinh, biéu
tuong xo6a sé xuat hién dé ban c6 thé nhan vao.

Trong mot sb trudng hgp, viéc chup anh tit webcam clia mdy tinh khong thuan
tién, chling ta c6 thé chon cong cu thii 2 dé cung cip hinh anh cho hé théng tri tué
nhan tao. Tat cong cu webcam di (nhan vao dau X 6 géc bén phai khung hinh). Khi
chon vao cong cu Upload, giao dién sau day s€ hién ra:

o ,
ci images from your files,
drag & drop here
&83A Taining
Previe W T Export Model
£ Train Model
Import images from
© =D model or
s
a- N

Hinh 1.5: Tai thém hinh dnh ti may tinh

Chon vao coéng cu dau tién, ban da c6 thé tai hinh anh tit may tinh 1én hé théng
huan luyén ctia Google. Chiing ta sé€ lam tuong tu cho nhém thii 2, nhu minh hoa
§ hinh sau day:
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Quynh Anh

10 Image Samples

s oAl LARE

Phan Phan

8Image Samples

LAES VY VY-
Hinh 1.6: Tai dit liéu cho nhom thit 2

Cudi ciing, chling ta nh4n vao nit Train Model dé hé théng bat dau qua trinh huan
luyén dua trén tap dii liéu hinh &nh ma ching ta cung cip. Ngay sau khi qua trinh
huan luyén két thic, hé théng Al sé bat dau chay dé nhan dang. Két qua clia viéc
nhan dang 14 xac suat triing véi cac déi tuong da dudc huan luyén, nhu minh hoa
¢ hinh bén duéi:

Preview T FExport Model

Quynh Anh

10 Image Samples

222882418

Phan Phan

Training

Model Trained

8 Image Samples

2288888480 :

Output

@ Addaclass

Hinh 1.7: Hudn luyén va chay thit Al

3 Hudn luyén di liéu sai

Dayl1a mot khdi niém vo cling quan trong trong hé théng tri tué nhan tao. Bén canh
viéc hun luyén nhan ding, ban ciing phai can huan luyén cac ngii cdnh khong
thudc cac doi tugng nhan dang mong dgi. Vi du nhu trong hinh mac du
hinh anh thuc té hoan toan khéac xa véi tap di liéu, hé théng Al van dang nhan
dién 1a d6i tugng "Phan Phan". Mot vi du khac cho hién tugng nay la khi ching ta
lam mot hé théng diém danh tu dong. Trong hé théng da dudc huan luyén trudc
10 nguoi that chang han. Tuy nhién trong qua trinh van hanh, camera c6 thé quay
vao mot khoang khong va hé théng Al van nhan dang day 1a mét ai do.

canh khéng mong muédn. Tit[Hinh 1.7, nh4n vao lua chon Add a class dé thém mot
déi tugng méi va ciing cung cap hinh anh cho déi tugng nay nhu binh thuong. O
day, chung t6i thém du liéu goi la Anh nén, nhu minh hoa bén dudi:

Mot ki thuat don gian dé khic i huc hién tugng nay 1a huin luyén thém cac ngit
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Preview T Export Model

Quynh Anh
Input @@ ON  Webcam v/
10 Image Samples

LN UYL VY

Phan Phan Training

Switch Webcam v

8 Image Samples
=) & Advanced v
Webcam Upload

Anh nén Output

Quynh
13 Image Samples Anh

B T o
Hinh 1.8: Thém dbi tuong dnh nén cho hé thong

Trong trudng hop mudn x6a mot dbi tugng, ching ta nhan vao biéu tugng option
G gbc bén phai (budc 1), va chon tiép Delete class (buGc 2), nhu minh hoa 6 hinh
bén dudi:

Anh nén @
Delete Class
13 Image Samples

+ Disable Class
C L
Webcam Upload

Remove All Samples
Download Samples

Save Samples to Drive

Hinh 1.9: Xod mét doi tuong khoi hé thong Al

Luuy: Mbi khi thay déi hinh hoic hoic thém/bét dbi tugng, phai huan luyén lai
hé théng.

4 Xultkét qua huan luyén

Day la budc cubi cling, dé chiing ta c6 thé tich hop két qua ctia viéc huan luyén
vao cac ngon ngt lap trinh khac nhu Scratch hay Python. Bang cach nhan vao nut
Export Model, giao dién sau day sé hién ra:
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Export your model to use it in projects. X
Tensorflow.js () Tensorflow (i) Tensorflow Lite (i)

Export your model:

@ Upload (shareable link) O Download @ Upload my model w

Your sharable link:
https teachablemachine.withgoogle.com/models
When you upload your model, Teachable Machine hosts it at this link for free. (FAQ: Who can use my model?)

Code snippets to use your model:

Javascript p5.js Contribute on Github

Learn more about how to use the code snippet on github.

Copy IO

Hinh 1.10: Xudt ket qud huan luyén

Chting ta sé chon vao muc Upload my model, va chd cho dén khi tac vu nay hoan
tat. Khi viéc tai dit liéu lén server clia Google hoan tét, chiing ta sé c6 mot dudng
dan trong muc Your sharable link. Ban hiy sao chép dudng din nay lai dé dung
trong viéc lap trinh trén Scratch 3.0.

Chuyén sang tab Tensorflow, chiing ta tai vé mot file dugc ma héa cho di liéu
nhan dang, goi 1a file h5, biang cach nhan vao ntit Download my model, nhu minh
hoa 6 hinh bén duéi. Day sé 1a file can thiét cho viéc 1ap trinh trén Python trong
nhiing bai huéng dan tiép theo.

Export your model to use it in projects. :

Tensorflow.js () Tensorflow (@) wi Lite

Model conversion type:

@) Keras () savedmode & Download my model w

Converts your model to a keras .h5 model. Note the conversion happens in the cloud, but your training data is
not being uploaded, only your trained model.

Code snippets to use your model:

Keras Contribute on Github

import tensorflow.keras Copy (@0
from PIL import Image, ImageOps

import numpy as np

np.set_printoptions(suppress=True)
model = tensorflow.keras.models.load_model( keras_model.h5")
data = np.ndarray(shape=(1, 224, 224, 3), dtype=np.float32)

image = Imace.open('test photo.ipa")

Hinh 1.11: Xuat két qud hudn luyén ra file h5

@ Tri tué nhan tao - Khoa hoc du liéu Trang 15



5 Luudu an vao Google drive

V6i nhiing hé trg toan dién tit phia Google, hé thong Al ctia ban c6 thé dudc luu lai
truc tuyén trén Google drive. Bing cac trd lai man hinh chinh va lam theo 4 buéc
huéng dan ¢ hinh bén duéi nhu: Chon Save project to Drive, Dat tén cho project
va cudi cing nhan nt Next.

@@= = Teachable Machine

+

New Project

'} Open project from Drive Name your project

' ' W [ea_phan ]
w@ Save project to Drive

Your file in Drive will have this name.

Cancel Next w

® Sign out of Drive

Hinh 1.12: Luu du an vao Google drive

6 Mo du an tu Google drive

Trong trudng hop muén mé lai du 4n cii dé cap nhat hoic lam tiép, tit trang chii
ctia Hoc Mdy Google, ching ta chon Open existing project from Drive roi lua chon
trong danh sach cac du an da luu, nhu minh hoa 6 hinh bén duéi.

o
New Project Select a file
Google Drive
43 Open an existing project from Drive. “’en an existing project from a file.
- T Name
i B 0APhantm w
Image Project Audio Project
B My audio model.tm
Teach based on images, from Teach based on one-second-long
files or your webcam. sounds, from files or your
microphone.

Hinh 1.13: Mo mét du an ti Google drive
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7

1.

Cau hoi on tap

Cong cu Hoc may véi Google c¢6 tén la gi?
A. Teachable Machine

B. Artificial Intelligence

C. Deep Learning

D. Machine Learning

Hién tai c6 bao nhiéu cong cu Al dang dudc ho trg san b6i Google?
Al

B. 2

C. 3

D. Tat ca déu sai

Dt liéu dé huan luan cho hé théng nhan dang bang anh c6 thé dudc lay ti
ngudn nao?

A. Truc tiép tit webcam

B. Tai anh ti may tinh 1én

C. Anh tit Google Drive ctia ngudi diing

D. Tat ca cdc ngudn anh trén

Sau khi huan luan luyén, két qua thuc thi ctia hé théng tri tué nhan tao 1a gi?
A. Mot hinh anh duéi dang xem truc tiép (live view)

B. X4c suat tinh theo phan tram ti 1é nhan dang dudc

C. Mot dinh danh (ID) cho déi tugng nhan dang

D. Tat ca déu ding

Dé loai bd viéc nhan dang 4nh nén thanh mot hinh nao dé trong danh sach
céc dbi tuong, ching ta can:

A. Thém nhiéu dbéi tugng hon dé loai bé anh nén

B. Huan luyén thém mot dbi tuong 1a &nh nén

C. Huén luyén lai anh cho dbi tuong nhiéu lan

D. Khong can xtt 1y vi Google da hé trg

M6 hinh huén luyén ctia Hoc may Google hé trg cho nhiing moéi trudng lap
trinh nao sau day?

A. Scratch 2.0

B. Scratch 3.0

C. Python

D. Scratch 3.0 va Python

Dé c6 thé stt dung mé hinh Hoc méy Google trén méi trudng lap trinh trén
Python, chiing ta can:

A. Luu lai dudng dan truc tuyén clia mé hinh

B. Luu lai file Tensorflow

C. Luu lai file h5

D. Tat ca cac budc trén

bap an

1.A 2.C 3.D 4B 4D 5.B 6.D 7.C
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1 Gigdithiéu

Trong phan huéng dan nay, ching ta sé st dung két qua huan luyén & bai trudc va
hién thuc mét chuong trinh nhan dang bang ngon ngi Python. Sé di chiing ta phai
lam diéu nay 1a vi trang web truc tuyén clia Google chi la cong cu dé kiém tra hé
théng tri tué nhan tao va chiing ta khong thé thém cac chiic ning khac vao trang
web nay.

Trong bai nay ching ta sé hién thuc mot chuong trinh bang ngon ngii Python trén
PyCharm dé lam chii cong nghé Hoc mdy clia Google, trudc khi ching ta tich hgp
thém cac chtic ning méi, nhu trg 1y 4o chang han. Cac muc tiéu chinh ctia bai
huéng dan nay nhu sau:

« Tich hgp két qua huan luyén ctia Google vao PyCharm
« St dung dudc ma nguoén mé cung cap béi Google

e Hién thuc dudc chuong trinh xti Iy nhan dang anh tinh bang Python

2 Tich hgp hoc may Google vao PyCharm

Budc 1: Khéi dong phan mém PyCharm, tao mot du dn méi bang cach chon File/New
Project, nhu minh hoa 6 hinh bén dudi:

& Create Project X
Location: | D:\Teaching\BK201\TeachableMachinePythor|
w Python Interpreter: New Virtualenv environment
(® New environment using Virtualenv v
Location: DATeaching\BK201\TeachableMachinePython\venv
Base interpreter. Python 3.8 v|| -
[] Inherit global site-packages
[] Make available to all projects
O Existing interpreter

hon 3.8

Create a main.py welcome script

Hinh 2.1: Tao mot du an maoi trén PyCharm

Budc 2: Chép file h5 da tai 6 bai truéc vao cling thu muc vdi file main.py. D€ 1am
dudgc viéc nay, ching ta nhan chudt phai vao file main.py, réi chon Show in Ex-
plorer. Trinh duyét thu muc sé dugc md ra, ching ta chép file h5 vao thu muc nay.
Két qua ctia budc nay, chiing ta sé c6 thém thu vién keras_model.h5 ciing cap véi
file main.py, nhu minh hoa 6 hinh bén dudi:
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Project = D= O -
TeachableMachinePython D\ Teaching\BX201\ Teachablelach

venv library root

keras_model.h5

= main.py

i3]

@
[=]
-
(=8

rF

|lll External Libraries

© Scratches and Consoles

Hinh 2.2: Chép file h5 vao cung thu muc

Budc 3: Chép chuong trinh sau day vao file main.py. Thuc ra, day la chuong trinh
mau dugc ho trg trén trang chi Hoc may véi Google, nhu sau:

import tensorflow.keras
from PIL import Image, ImageOps
import numpy as np

# Disable scientific notation for clarity
np.set_printoptions (suppress=True)

# Load the model
model = tensorflow.keras.models.load_model (’keras_model.h5”’

)

# Create the keras model
data = np.ndarray(shape=(1, 224, 224, 3), dtype=np.float32)

# Replace this with the path to your image

s image = Image.open(’test_photo.jpg’)

» #resize the image to a 224x224

size = (224, 224)
image = ImageOps.fit(image, size, Image.ANTIALIAS)

#turn the image into a numpy array
image_array = np.asarray(image)

# display the resized image

s image .show ()

 # Normalize the image

normalized_image_array = (image_array.astype(np.float32) /
127.0) - 1

# Load the image into the array
data[0] = normalized_image_array

;s prediction = model.predict(data)
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s print (prediction)

Chuong trinh 2.1: Chuong trinh mau tir trang cht Hoc mdy véi Google

Budc 4: Cai dit thém thu vién cho chuong trinh. Thuc ra, dé chay chuong trinh
nay, ching ta phai cai dat thém 3 thu vién tensorflow, PIL va numpy, nhu chi dinh
& 3 dong dau tién clia chuong trinh. Bang cach ré chudt vao thu vién dang bi bao
16i, chuong trinh sé tu dong goi y nhu minh hoa 6 hinh bén dudi. Chiing ta chi can
chon vao Install package tensorflow dé cai dat thém.

main.py
import tensorflow.keras
from /\P/\I\IAAL/‘ n No module named tensorflow

import numg
Install package tensorflow More actions...

Hinh 2.3: Cai ddt thu vién theo goi y cua PyCharm

Luuy: Trong qua trinh cai dat thu vién, hay cha y t6i cac thong bao ctia PyCharm.
Néu qua trinh cai dit thanh céng, phan import thu vién sé khong con bao 16i va
s€ cO thong bao Packages installed successfully. Khi cai dat xong thu vién tensor-
flow, thi thu vién numpy cung da tw dong cai dat thém.

Budc 5: Chiing ta tiép tuc 1am tuong tu dé cai dat thu vién PIL. Tuy nhién, 1an nay
viéc cai dit sé bi bao 16i. Day ciing 1a diéu thuong xuyén xay ra khi lam viéc v6i ma
ngudén md trén Python, do viéc xung dot phién ban hoic phién ban cii khéng con
ton tai. D6i v4i trudng hgp nay, ching ta sé chon More actions dé xem cac gdi v
khac caa PyCharm, nhu minh hoa 6 hinh bén duéi:

igport tensorflow.keras

from PIL import Image, ImageOps
import @ Install package PIL
Install package Pillow

import tensorflow.keras

Hinh 2.4: Cai ddt lai thu vién PIL bang cdch chon More actions...

Budc 6: Thém mdt anh vao cung thu muc véi main.py va stia lai cau 1énh 6 dong
15 ctia chuong trinh. Trong huéng dan bén dudi, ching téi chép vao mot hinh cé
tén la testl.jpg va stia lai chuong trinh trong file main.py, nhu minh hoa ¢ hinh
bén dudi:

Projecr €0 = & — main.py
TeachableMachinePython

W 1 Project

venv # Create the array of the right shape to feed into the keras model
keras_model.hS data = np.ndarray(shape=(1, 224, 224, 3), dtype=np.float32)

main.py

(] test1jpg

Il External Libraries

l# Replace this with the path to your image
image = Image.open('testl.jpg')

Scratches and Consoles

Hinh 2.5: Pua file dnh testl.jpg vio dé nhan dién
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Dén day, ching ta da c6 thé chay chuong trinh. O lan diu tién, viéc cai dat sé ton
thoi gian. Sau khi chay thanh céng, hinh anh nhan dién s€ hién 1én cung véi do tin
cdy cta viéc nhan dang, dudc tinh theo phan tram, nhu minh hoa & hinh bén dudi:

Photos - tmp_gkc91_y.PNG = @ X
#turn the image into a = ~ o v
image_array = np.asarray - + «® R &
# display the imgq
image. show()
# Normalize the image
normalized_image_array =

nto the
To enable them in other operations, rebuild Tel

2020-12-11 09:31:45.265831: I tensorflow/compi]
2020-12-11 09:31:45.266187: I tensorflow/compi]

WARNING: tensorflow:No training configuration f( D
[[0.9999082) 0.00006771 0.00002407]]

Process finished with exit code 0 7

L |

Hinh 2.6: Két qud thuc thi clia chuong trinh

O day, mé hinh Hoc may véi Google clia ching ta ¢6 3 déi tugng 1a "Quynh Anh",
"Phan Phan" va "Anh nén". Do d6, két qué xuit ra clia viéc nhin dang 1a mot mang
c6 3 phan tii, tuong ting véi xac suat nhan dang clia 3 doi tuong. Ching ta sé hién
thuc thém mot doan chuong trinh nhé dé tim ra ti 1& nhan dang tot nhat trong cac
dbi tugng da huan luyén, va in ra két qua than thién hon. Ban doc c6 thé tham
khdo doan chuong trinh bén duéi dé tich hop vao trong chuong trinh ctia minh.

name = ["Quynh Anh", "Phan Phan", "Anh nen"]

> index = -1

s max_value = -1

4

5

6

8

9

for i in range(0, len(prediction[0])):
if max_value < prediction[0][i]:

max_value = prediction[0][1i]
index = 1
print ("Ket Qua: ", name[index])
print ("Chinh Xac: ", max_value)

Chuong trinh 2.2: Chuong trinh mau tl trang chtt Hoc may véi Google

Chuong trinh 6 trén thuc chat chi 1a tim s6 16n nhat trong mang. Tuy nhién 6 day
chi c6 thém mét chiic ning 14 s6 16n nhit d6 dang ndm 6 dau trong mang (luu
trong bién index) dé chiing ta c6 thé 14y ra nhan clia déi tugng tuong ting (luu
trong bién name).
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1.

Cau hoi on tap

MO0 hinh nhan dang anh c6 tén la gi?
A. Tensorflow

B. Keras

C. Techable machine

D. Machine Learning

. Két qua tra vé (bién prediction) la:

A. Bién don kiéu sb thuc

B. Bién don kiéu s6 nguyén
C. Mang 1 chiéu

D. Mang 2 chiéu

S6 luong phan tii chiéu thii nhét ctia prediction 1 bao nhiéu?
A. 0

B. 1

C. Tuy thudc vao s6 luong dbi tugng huan luyén

D. Tat ca déu sai

S6 lugng phan tii chiéu thi hai ctia prediction 1a bao nhiéu?
A. 0

B. 1

C. Tuy thudc vao sb lugng dbi tugng huan luyén

D. Tat ca déu sai

. D0 tin cay dugc tinh theo don vi gi?

A. Phan tram

B. Do chinh xac
C. Khong don vi
D. Tat ca déu sai

. Trudc khi bat dau viéc nhan dang, hinh dnh dudc déi thanh kich thuéc bao

nhiéu?

A. 100x100

B. 224x224

C. Tuy thudc vao anh dau vao
D. Tat ca déu sai

. Anh diu vao dé nhan dang can c6 kich thudc bao nhiéu?

A. 224x224

B. Lén hon 224x224

C. Bao nhiéu cting dugc
D. Tat ca déu ding

Dap an

1.B 2.D 3.B 4.C 5. A 6.B 7.B
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anh tren Python
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N

1 Giéi thiéu

Trong bai hudéng dan trudc, chiing ta da c6 thé chay chuong trinh nhan dang ti
mot anh tinh. Tuy nhién dé c6 thé xiy dung nén mét du an sinh déng ho, chiing
ta can phai lay anh dong tit webcam c6 san trén mady tinh. Y tuéng 6 day 1a dinh
ki chup anh ro6i méi nhan dang. Qud trinh nay sé dién ra lién tuc cho dén khi hé
théng bi tat hodc diing lai. Thém nita, khi nhan dang thanh céng mét déi tuong da
dudc huan luyén, chiing ta sé diing loa cia mdy tinh dé théng béo, thay vi chi in
két qua ra man hinh.

Bai huéng din nay sé tap trung vao 2 ki thuat chinh. Thit nhit 1a tich hop viéc
chup 4nh dong tit Webcam cho viéc nhan dang. Tiép theo, 1a hién thuc chuong
trinh phat ra giong néi bang tiéng Viét, dé ting tinh than thién cia chuong trinh
v6i nguidi diing. Cac ki nang chinh ciia bai huéng dan nay dugc tém tit nhu sau:

* Thém thu vién - Cai dat thu vién cho du an
e Dong gbi chuong trinh thanh ham
e Tich hgp chup anh tit Webcam

« Tich hop giong noéi tiéng Viét
2 Tich hgp Webcam
Budc 1: Thém thu vién cv2 va hién thuc ham capturelmage, nhu ggi y sau day:

import cv2

;s cam = cv2.VideoCapture (0)

s def capture_image():

ret, frame = cam.read()
cv2.imwrite(’img_detect.png’, frame)

Chuong trinh 3.1: Thém thu vién cv2 va chup anh tit Webcam

Dé c6 thé thém thu vién cv2 thanh céng, ban cling can phai cai dit né. Bang cach
ré chudt vao tén thu vién trong cau lénh import, ggi y cai dat s€ dugc PyCharm
hién ra. Cang nhu viéc cai dat PIL 6 bai trudc, véi cv2 ban cting phai chon vao
More actions dé c6 thé cai dat mot thu vién khac tuong duong.

Tiép theo, ham captureImage() chi don gian 1a chup mét hinh tit webcam va luu
no lai dudi tén img_dectect.png.

Budc 2: Dong gbi chuong trinh 6 bai trudc thanh ham face_detection, két qua clia
chuong trinh sé nhu sau:

def face_detection():
# Disable scientific notation for clarity
np.set_printoptions (suppress=True)
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# Load the model
model = tensorflow.keras.models.load_model(’keras_model
.h57)

# Create the keras model
data = np.ndarray(shape=(1, 224, 224, 3), dtype=np.
float32)

# Replace this with the path to your image
image = Image.open(’img_dectect.png’)

#resize the image to a 224x224
size = (224, 224)
image = ImageOps.fit(image, size, Image.ANTIALIAS)

#turn the image into a numpy array
image_array = np.asarray(image)

# display the resized image
image .show ()

# Normalize the image
normalized_image_array = (image_array.astype(np.float32
) / 127.0) - 1

# Load the image into the array
data[0] = normalized_image_array

prediction = model.predict(data)
print (prediction)

name = ["Quynh Anh", "Phan Phan", "Anh Nen"]
index = -1
max_value = -1

for i in range(0, len(prediction[0])):
if max_value < prediction[0][i]:

max_value = prediction[0] [i]
index = 1
print ("Ket Qua: ", name[index])
print ("Chinh Xac: ", max_value)

Chuong trinh 3.2: Dong go6i chudng trinh thanh ham face_detection

Luuy: Trong chuong trinh trén, ching ta can phai siia lai tén hinh 4nh dé nhan
dang thanh img detect.png

Budc 3: Hién thuc thém chuong trinh thuc thi, gom 2 buéc 1a chup hinh va nhan
dang, nhu sau:
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1 while True:
2 capture_image ()
face_detection ()

Chuong trinh 3.3: Hoan thién chuong trinh

O budc nay, chting ta c6 thé thiy mot dic trung vo cling quan trong clia mot du 4n:
né6 can mot vong lip vé tan. Bi don gian, chuong trinh két thiic ciing c6 nghia la
ing dung da diing. Trong cac du 4n thuc té, chuong trinh phai luén luén chay cho
dén khi nao ngudi diing ch1 dong tit né di (vi du nhu tat ngudn dién chang han).
Day la diéu khéc biét rat 16n dbi v6i cac chuong trinh mang tinh chat nghién ciu,
khi chuong trinh chi cin chay mét 1an rdi thoi.

3 Tich hgp trgly ao

Budc 1: Cai dit thu vién hé trg. Dé c6 thé phat ra giong néi tiéng Viét, ching ta
phai cai dat kha nhiéu thu vién, nhu liét ké bén dudi:

1 import os

> import playsound

s import wikipedia

 from gtts import gTTS

s from webdriver_manager.chrome import ChromeDriverManager

Chuong trinh 3.4: Thu vién cho giong néi tiéng Viét

Trut thu vién cubi cung, cac thu Vlen con lai ban doc c6 thé tan dung gdl y tu Py-
Charm. Sau d6 chuyén sang ctia s6 Terminal dé cai dit thu vién cudi cung bing
cau lénh pip install webdriver-manager. Ban doc hay luu y dau - trong cau lénh
pip install.

Budc 2: Hién thuc cac cau lénh khéi tao cho giong néi tiéng Viét. Cac cau 1énh nay
c6 thé dat phia sau cau lénh khdi tao Camera & phan trudc, nhu sau:
I wikipedia.set_lang(’vi’)
> language = ’vi’
s path = ChromeDriverManager () .install ()
Chuong trinh 3.5: Khéi tao giong néi tiéng Viét

Budc 3: Hién thuc ham speak, nhan tham s6 dau vao 12 mot chubi, va phat 4m ra
tieng Viét, nhu sau:

1 tts = gTTS(text=text, lang=language, slow=False)
> tts.save ("sound.mp3")

s playsound.playsound ("sound.mp3", True)

» os.remove ("sound.mp3")

Chuong trinh 3.6: Hién thuc ham phat 4m tiéng Viét

O day, phan phét ra 4m tiéng Viét st dung thu vién clia Google (thu vién gtts -
Google Text To Speech). Cuoi cung, ching ta s€ goi ham nay 6 cuoi ham face_detect,
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sau khi nhan dang ra vat thé. O lan dau tién chay chuong trinh, c6 thé sé phai méat
thoi gian dé PyCharm thiet 1ap moi truong ao. Sau d6, chuong trinh sé chay nhanh
hon. Hinh anh toan b chuong trinh ldc nay ctia chiing ta nhu sau:

import tensorflow.keras
from PIL import Image, ImageOps

3 import numpy as np

5 import cv2

32

35

36

39

import os

import playsound

import wikipedia

from gtts import gTTS

from webdriver_manager.chrome import ChromeDriverManager

y wikipedia.set_lang(’vi’)

language = ’vi’
path = ChromeDriverManager () .install ()

; def speak(text):

tts = gTTS(text=text, lang=language, slow=False)
tts.save("sound.mp3")
playsound.playsound("sound.mp3", True)

os.remove ("sound.mp3")

cam = cv2.VideoCapture (0)

; def capture_image ():

ret, frame = cam.read()
cv2.imwrite(’img_detect.png’, frame)

def face_detection():
# Disable scientific notation for clarity
np.set_printoptions (suppress=True)

# Load the model
model = tensorflow.keras.models.load_model(’keras_model
.h57)

# Create the array of the right shape to feed into the
keras model

data = np.ndarray(shape=(1, 224, 224, 3), dtype=np.
float32)

# Replace this with the path to your image
image = Image.open(’img_detect.png’)
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46

48

49

50

58

59

60

61

62

#resize the image to a 224x224 with the same strategy
as in TM2:

#resizing the image to be at least 224x224 and then
cropping from the center

size = (224, 224)

image = ImageOps.fit(image, size, Image.ANTIALIAS)

#turn the image into a numpy array
image_array = np.asarray(image)

# display the resized image
image . show ()

# Normalize the image
normalized_image_array = (image_array.astype(np.float32
) / 127.0) -1

# Load the image into the array
data[0] = normalized_image_array

# run the inference
prediction = model.predict(data)
print (prediction)

name = ["Quynh Anh", "Phan Phan", "Anh nen"]
index = -1
max_value = -1

for i in range (0, len(prediction[0])):
if max_value < prediction[0][i]:

max_value = prediction [0][i]
index = 1
print ("Ket Qua: ", name[index])
print ("Chinh Xac: ", max_value)
speak ("Xin chao " + name[index])

while True:
capture_image ()
face_detection ()

Chuong trinh 3.7: Du 4n nhin dang khudn mit - Giong néi tiéng Viét

Ban doc c6 thé dua vao du an nay dé phat trién thém nhiéu du 4n tuong tu chang
han nhu phan loai ca chua da chin va con séng, rau sach va rau dang bi sau. o
chinh xac ctia hé théng sé phu thudc vao tap dii liéu nhan dang. Ban doc can luu y
khi chon loc dit liéu cho viéc huan luyén, dic biét 1a di liéu sai.
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4 Cauhoion tap

1. Viéc nhan dang khuén mat tt Webcam dugc xay dung dua trén y tuéng nao?
A. Nhan dang truc tiép tit video clia Webcam
B. Tan dung kha nang tu focus vao khuén mat cia Webcam
C. Chup tiing hinh r6i nhan dang
D. Tat ca déu sai

2. Thu vién cho viéc 1ay hinh anh tit Webcam 1a gi?
A. webcam?2
B. cv2
C. opencv
D. gtts

3. Thu vién cho viéc chinh cho viéc phat ra am tiéng Viét 1a gi?
A. webcam?2
B. cv2
C. opencv
D. gtts

4. Nguyén nhan chinh 4&nh hudéng dén toc do thuc thi clia chuong trinh 1a gi?
A. May tinh c4u hinh thap
B. Camera do6 phan giai thip
C. Mbi trudng do PyCharm c6 hiéu suat thap
D. Tat ca cdc nguyén nhan trén

5. Céc ting dung tiém ning ctia ki thuat phan loai hinh anh 1a gi?
A. Phan biét ca chua séng va ca chua chin
B. Phan biét rau sach va rau bi sau
C. Phan biét ct khoai tay t6i han va khoai tdy con non
D. Tat ca cac ting dung trén

bap an

1.C 2.B 3.D 4.C 5.D
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Phan II

Nhan dang am thanh vai Teachable
Machine
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Huan luyén 4m thanh trén Teachable
Machine
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1 Gigdithiéu

Cong cu thii 2 trong bo cong cu Hoc may v6i Google lién quan dén nhin dang am
thanh. Day thuc su 1a mot cong nghé rat cap nhat ma Google cung cip cho chiing
ta. St dung cong cu nay, chiing ta cé thé cho hé thong nhan dang nhiing 1énh ngan,
duéi 2 gidy, dé 1am mot tac vu nao doé.

Ban dau, ban doc c6 thé nghi rang 2 giay 1a qua it dé ghi Am diéu gi d6. Tuy nhién,
day 1a cong nghé dé xay dung nén tit 1énh cho cac hé théng nha thong minh
(Google Home) hoic trg Iy 4o (Google Assistant) trén dién thoai. Khi can kich hoat
nhiing hé thong nay, ban thudng hay néi "OK Google".

Hién tai, da phan cdc thiét bi dién ti, tit mdy tinh cho téi tivi thong minh, déu rat
it khi dudc tat nguon hoan toan. N6 chi 6 ché do chd (stand by) va sé kich hoat tré
lai khi c6 tin hiéu glii dén. Do d6, giong néi theo kiéu ra 1énh sé 1a hudng tiép can
cho cac ting dung nhu vay.

Bai hudng dan nay sé tap trung vao cdc muc tiéu sau day:
* St dung dugc cong cu Hoc may véi Google lién quan t6i am thanh
« Hiéu dudc c4c khai niém 4m thanh nén, am thanh lénh

o Huan luyén va chay thlt nghiém mot hé théng tri tué nhan tao vé 4m thanh
2 Huan luyen he thong am thanh
Hoc May Google da dudc xay dung thanh mét cong cu truc tuyén. Chiing ta bat dau

bang viéc vao dudng dan https://teachablemachine.withgoogle.com/, giao dién
sau day se hién ra:

Teachable Machine

“_——
Train a computer to recognize your *
own images, sounds, & poses.
A fast, easy way to create machine learning models for .
<
g

your sites, apps, and more - no expertise or coding
required.

Get Started ' e

alo P54 Coral & nede Iy

Hinh 4.1: Trang web online ctia Hoc mdy Google
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Tai trang web nay, ching ta cé thé xem truéc mot s6 hinh anh ciing nhu video gidi
thiéu ctia Google ve cong nghé Hoc may. Tiép theo, nhan vao nut Get Started dé
bat dau, giao dién ctia c6ng cu hoc may v6i Google dugc hién ra nhu sau:

New Project

4} Open an existing project from Drive. [ Open an existing project from a file.

o ek

Image Project Audio Project Pose Project

Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam.
microphone.

Hinh 4.2: Cong cu Hoc may vdi Google - Audio Project

Lan nay, chiing ta sé chon vao Audio Project dé bat dau xay dung hé théng tri tué
nhéan tao cho am thanh. Giao dién sau day s€ hién ra:

Background Noise

Add Audio Samples (20 minimum):

¢ A

Mic Upload
Training
Preview T Export Model

Train Model

Class 2 You must train a model on the left
before you can preview it here,

Add Audio Samples (8 minimum):

¢ A

Hinh 4.3: Giao dién dé hudn luyén am thanh

Bu'Gc 1: Cung cip Am thanh nén

O giao dién nay, trudc khi huin luyén 4m thanh, ching ta cin phai cung cip 4m
thanh nén (Background Noise), hay con goi la 4m nhiéu. Thuc su day 1a diéu khong
dé dang vi Am nhiéu thudng khong thé xac dinh va cling khéng c6 quy luat. Tuy
nhién d6 1a trudng hgp khi chiing ta mudn phat hién ra am khi néi nhé. Trong
truong hop néi lén hon mot chiit thi anh hudng clia Am nén sé giam di.

Chiing ta ciing c6 2 cach dé cung cip am thanh nén: Thu 4m truc tiép tit micro
hodc 1a ti am nén da c6 1én hé théng huan luyén. Déi v6i am thanh, viéc tai mot
am c6 san 1én hé thong sé khong t6i wu dé huin luyén, don gian né sé khac rat
nhiéu véi 4m thu tt micro ctia hé théng. Véi cach thit nhéit, giao dién sau day sé
hién lén nhu sau:

Mic dinh, hé thong sé ghi 4m 20 gidy cho 4&m nén. Ban chi can nhin vao niit Record
for 20 second la hé thong bat dau ghi &m. Trong truong hop muon ghi am nhiéu
hon, ban c¢6 thé nhan vao ntit Setting 6 bén canh dé thay doi.
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Background Noise

Microphone X Add Audio Samples (20 minimum)

— Training
Preview T Export Model

Train Model

You must train a model on the left
before you can preview it here,

T

Hinh 4.4: Cung cdp dit liéu cho am thanh nén

Sau khi ghi am xong, ban phai nhan thém vao nut Extract Sample dé phan tdch am
nen ra nhieu mau 4m thanh nhd, moi am thanh la 1 gidy, nhu két qua 6 hinh bén
dudi:

Background Noise

Microphone X 20 Audio Samples

Training
Preview T Export Model

Train Model

Hinh 4.5: Hoan thanh dit liéu cho dm nén

Tiép theo, chiing ta sé cung cAp am thanh cho tlt 1énh can huén luyén. Céc thao
tadc 6 budc nay hoan toan tuong tu nhu 4m thanh nén, chi khac 1a 1an nay chiing
ta sé thu méi 2 gidy, va luu ¥ 1a phai nhin vao nat Extract Sample thi dii liéu méi
dudc luu lai cho viéc huan luyén, nhu minh hoa 6 hinh bén duséi:

Microphone X 2AudioSamples /8 minimur

Switch Microphone v H
Ld
Training

D 00:00/00:02  ExtractSample Train Model

1
Record 2 Seconds. fo

Hinh 4.6: Cung cap dit liéu cho tii khéa Toi

Budc 2: Cung cap dir liéu cho tit 1énh

Ban doc c6 thé lam tuong tu, dé xay dung hé théng Am thanh gdm c6 4 tlt 1énh 1a
T6i, Lui, Trai va Phai. O d4y, theo kinh nghiém ctia chiing t6i, ban hay néi tir 1énh
khép trong khung hinh 1 gidy dé viéc nhan dang sau nay sé chinh xac va nhay
hon. Khac véi hinh/énh, am thanh c6 sulién quan gitta du liéu truge va sau. Do do,
viéc thu tir 1énh ngan s€ giam tai rat nhiéu cho hé thong Itic van hanh. Két qua cho
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dén budc nay sé nhu minh hoat 6 hinh bén trén.

Background Noise

20 Audio Samples

¢ s ey
Mic Upload

T6i

Training
Preview T Export Model

Train Model
You must train a model on the left
before you can preview it here.

10 Audio Samples
you can previ

¢ O 3 S
Mic Upload - L v

Lui

10 Audio Samples

SR * | &(& | &8 | ®]¥)
Hinh 4.7: Toan bo hé thong vdi 4 tit 1énh T6i, Lui, Trdi va Phdi
BuGc 3: Huin luyén hé thong

Nhén nut Train dé bat dau huan luyén tap di liéu am thanh. Sau khi qua trinh nay
ket thic, ban da c6 thé dung thit hé thong, nhu minh hoa 6 hinh bén dudi:

Background Noise

20 Audio sampies

10 Audio Sampies Training

9 S a B A Mode! Trained
Mo Uplead
Output

Trai [ =]

10 Audio Samples Téh |
- HEEEEEE
Vic Uploodt

Phai

10 Audio sampies

B TSR
Mic Upload ’

Hinh 4.8: Kiém tra hé thong nhdn dién adm thanh

3 Xuatkét qua huin luyén

Tuong tu nhu phan huin luyén hinh anh, chiing ta ciing can phai xuat két qua
huan luyén ra nhiing dinh dang khac dé c6 thé tich hop vao nhiéu nén ting khac
nhau, nhu l4p trinh trén Scratch hodc Python chang han. Bang cach nhan vao nit
Export Model, giao dién sau day se hién ra:
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Export your model to use it in projects. X
Tensorflow.js () Tensorflow Lite (i)

Export your model:

@ Upload (shareable link) O Download & Upload my model

Your sharable link: &

https teachablemachine.withgoogle.com/models -]
When you upload your model, Teachable Machine hosts it at this link for free. (FAQ: Who can use my model?)

Code snippets to use your model:

Javascript pS5.js Contribute on Github

Learn more about how to use the code snippet on github.

Copy O

jiv>Teachable Machine Audio Model</di
tton t button” onclick="init()">Start</butto

Hinh 4.9: Tdi két qud hudn luyén lén server Google

Chiing ta sé chon vao muc va chon Upload (sharable link) va chon tiép vao Up-
load my model nhu minh hoa 6 hinh bén duéi. Chtic ning nay sé tai toan bo két
qua huan luyén lén server ctia Google va trd vé cho chiing ta mot dudng dan dé
lap trinh trong méi trudng Scratch. Khi viéc tai 1én hoan tat, man hinh duéi day sé
hién ra va ban c6 thé sao chép lai dusng dan 6 muc Your shareable link.

Export your model to use it in projects. >
Tensorflow.js @ Tensorflow Lite

Export your model:

@ Upload (shareable link) O Download @& Update my cloud model

Your sharable link:

[lmps. /teachablemachine .withgoogle .com/models/N9 w.-.Z‘rp/] Copy IO

When you upload your model, Teachable Machine hosts it at this link for free. (FAQ: Who can use my model?)

v/ Your cloud model is up to date.

Code snippets to use your model:

Javascript pS.js Contribute on Github
Learn more about how to use the code snippet on github.

div>Teachable Machine Audio Model</d Copy O
tton type="button" onclick="init()">Start

Hinh 4.10: Hé thong da duoc tdi thanh cong lén servero Google

Cudi ciing, dé c6 thé stt dung mé hinh vao cac ngdn ngit 14p trinh cap cao khac nhu
Python, chiing ta can phai tai vé duéi dang file va dung offline. Huéng dan cho qua
trinh nay dugc minh hoa nhu hinh bén dudi:
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Export your model to use it in projects. X

Tensorflow.js @

Export your model:

O Upload (shareable link) @ Download

&, Download my model

Code snippets to use your model: 8

Javascript

pS.js Contribute on Github

Learn more about how to use the code snippet on github.

div>Teachable Machine Audio Model</di Copy 0
tton button” onclick="init Start</button

type

const URL =

my_model/";

async function createModel() {

const
const

const

checkpointURL = URL + "model.json”;
metadataURL = URL + neta

recoanizer = speechCommands.create(

Hinh 4.11: Tdi mo hinh vé dudi dang file nén

File nén tai vé sé dudc sit dung khi chiing ta 14p trinh nhan dang 4m thanh bang
Python. Can luu y 1a v6i du 4n Audio, Google khong hé trg dinh dang Tensorflow.
Do d6, khi stt dung v6i ngon ngit Python, chiing ta phai chuyén file nén nay thém
mot budc niia. Cac thao tac nay sé dugc huéng dan sau.

4 Luudu an vao Google drive

V6i nhiing hé trg toan dién tit phia Google, hé thong Al ctia ban cé thé dugc luu lai
truc tuyén trén Google drive. Bang céc trd lai man hinh chinh va lam theo 4 buéc
huéng dan é hinh bén dudi nhu: Chon Save project to Drive, Dit tén cho project
va cubi cling nhan ntt Next.

O= =

+

(2 1o

®

) Open project from Drive

Teachable Machine

New Project

Name your project

w [a1_Auaio ]

Your file in Drive will have this name.

Cancel Next w

Save project to Drive

Sign out of Drive

Hinh 4.12: Luu du dan vao Google drive
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5 Mo du an tu Google drive

Trong trudng hop muén mé lai du 4n cii dé cap nhat hodc lam tiép, tit trang chii
ctia Hoc May Google, ching ta chon Open existing project from Drive roi lua chon
trong danh sach cac du an da luu, nhu minh hoa 6 hinh bén duéi.

New Pr°ject Select a file

) Google Drive
42 Open an existing project from Drive. n an existing project from a file.

NI S

z

me

B ar_aupio w
Image Project Audio Project .
B My audio modeltm
Teach based on images, from Teach based on one-second-long
files or your webcam. sounds, from files or your
microphone.

Hinh 4.13: Mo du an tit Google drive
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1.

Cau hoi on tap

Cong cu huin luyén 4m thanh c6 tén 1a gi?
A. Teachable Machine

B. Artificial Intelligence

C. Video Project

D. Audio Project

Doi tugng dau tién trong cong cu huan luyén audio 1a gi?
A. Am thanh nén (Background Noise)

B. Class 1

C. Class 2

D. Tat ca déu sai

Dit liéu dé huan luan cho hé théng nhan dang bang anh c6 thé dudc lay ti
nguon nao?

A. Truc tiép tit micro clia mdy tinh

B. Tai am thanh tit may tinh 1én

C. Anh tit Google Drive clia ngudi diing

D. Tat ca cdc ngudn Am thanh trén

Trong cac ngudn am thanh duéi day, nguon 4m nao la tot nhat dé huan luyén
hé thong?

A. Micro ctia may tinh

B. Tai am thanh tit may tinh 1én

C. Anh tit Google Drive ctia ngudi diing

D. Khong thé so sanh dugc

Duong dan truc tuyén clia mo6 hinh huin luyén am thanh hé tr¢ cho moi
truong lap trinh nao sau day?

A. Scratch 2.0

B. Scratch 3.0

C. Python

D. Scratch 3.0 va Python

Cac tir 1énh trong hé théng huan luyén am thanh c6 d6 dai tot nhét la:
A. 1giay

B. 2 giay

C. 20 giay

D. Tat ca déu sai

Khi huan luyén Am thanh nén, méic dinh hé thong can bao nhiéu giay?
A. 1giay

B. 2 giay

C. 20 giay

D. Tht ca déu sai

bap an

1.D 2.A 3.D 4.A 5B 6.A 7.C
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Al va Robot tren Scratch 3.0

CHUONG 5

A

[’andas




1 Gigdithiéu

Mb hinh huén luyén véi Google c6 do tuong thich tét véi nhiéu hé théng 1ap trinh,
dic biét 1a trong gido duc. Trong bai huéng dan nay, chiing ta sé két hop mé hinh
huan luyén Google véi Scratch 3.0 phién ban truc tuyén. Thuc ra, Scratch 3.0 dang
12 ma nguoén maé cho rat nhiéu t6 chiic va ca nhan tity bién lai méi trudng lap trinh
clia n6, dé tich hgp thém nhiéu céng cu méi theo thoi dai 4.0.

Trong bai huéng dan nay, chiing t6i chon Scratch 3.0 dudc phat trién bdi hoc vién
MIT, vé6i nhiing tich hop san vé Hoc may véi Google va Robot stt dung mach Mi-
crobit. Chiing ta sé viét mot chuong trinh diéu khién bang giong néi dé diéu khién
viéc di chuyén ctia mot Robot 4o trén méi trudng lap trinh va tham chila mét robot
that. Cdc muc tiéu ctia bai huéng dan nay nhu sau:

e Lam quen v6i mai trudng Scratch 3.0 truc tuyén clia MIT
« Tim hiéu va 4p dung cong cu Hoc may véi Google
« Két ndi v6i Robot Microbit

« Viét chuong trinh tong hop cac cong nghé trén

2 Scratch 3.0 truc tuyén

Ly do chinh dé chting tbi gidi thiéu véi ban doc vé phan mém truc tuyén la vi cac
ho trg thém cta né ve cac cong nghé mdi lién quan dén Robot va Tri tué nhan tao.
bé bat dau, chung ta s€ vao duong dan sau day:

https://mitmedialab.github.io/prg-extension-boilerplate/httyr/

Giao dién vé phan mém Scratch 3.0 sé dugc hién ra nhu sau:

e ® i owsn  coesmuets oo (SN

Hinh 5.1: Giao dién ldp trinh Scratch 3.0 truc tuyén

Diéu khéc biét diu tién 1a giao dién nay sé truy cp truc tiép vao webcam va ca
micro ctia méy tinh. Do d¢, trong lan dau mé 1én, sé c6 thong bao dé ngudi dung
cho phép quyen truy cap vao thiét bi nay. Trong truong hgp ban 16 tay khong cho
phép, chi can tit trang web nay di va truy cép lai 1an nita. Hién tai, trang lap trinh
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https://mitmedialab.github.io/prg-extension-boilerplate/httyr/

truc tuyén nay hé trg tot nhat trén trinh duyét Chrome.

Thii 2, bén canh nhiing khdi lap trinh co ban ctia Scratch 3.0, giao dién lap trinh
nay tu dong thém vao 2 khdi lap trinh méi, 12 Cam bién Video va Microbit Robot,
nhu minh hoa § hinh bén duéi:

Cam bién Video €  PRG Microbit Robot Blocks O

-Iiteachablemachine.wi CECEERIET

@ when model detects  Class 1 »

display I:::I -

$ confidence for Class 1

== Setheadlight color random «

B WG
:
¥

.o  tum headights off

& &
: ?'@' ;
4 HHA U F
: |

@ %t 4 trong sudt ciia video thanh ()

ol drive forward « forosecmds

Hinh 5.2: Cdc cau lénh lién quan tdi Tri tué nhan tao va Robot

Day la nhiing cap nhat rat méi, gitip ching ta tiép can véi cong nghé tri tué nhan
tao cing nhu Robotics. Thuat nglt Cam bien Video thuc chat la Hoc may véi Google
ma ching ta da huan luyén & cac bai trudc.

3 Tritu€ nhan tao trén Scratch 3.0

3.1 Kich hoat tri tué nhan tao

V6i tiéu chi 1ap trinh don gian, Scratch 3.0 hé trg tich hop hé théng Tri tué nhan
tao chi v6i 1 cau lénh 1a use model, v6i tham s6 1a dudng link clia hé théng ma ban
da huan luyén 6 bai truéc. Ching ta hay bat dau véi su kién 14 cd mau xanh, nhu
minh hoa ¢ hinh bén duéi:

@ TECNG GG hitps://teachablemachine.withgoogle.com/models/NRghmyzXL/

Hinh 5.3: Lién két voi mé hinh tri tué nhdn tao
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O day, chiing t6i xai mo hinh da dudc huén luyén sin va luu trit 6 dudng din sau
day, véi 4 tu khoa la T6i, Lui, Trai va Phai da dugc huan luyén:

https://teachablemachine.withgoogle.com/models/NRghmyzXL/

Mot dic diém vo cling thuan tién 1a ban cé thé huan luyén lai mé hinh nay va
duong dan ctia n6 van khong thay déi. Ban hay nhan vao 14 cd dé thuc thi cau lénh
nay. Khi cau 1énh nay thuc thi, ban sé thay hinh anh trén giao dién bi diing lai mot
chit. Khoang diing nay 1a dé tdi mé hinh huan luyén nay vé may. Day l1a diéu quan
trong dé ching ta buéc sang phan thii 2.

3.2 Bat dau viéc nhan dang
Khi cau 1énh § phan trén dugc thuc thi thanh cong, ciu lénh tiép theo méi c6 thé

dudc stt dung. C4c dbi tuong dudgc huan luyén lic nay mdéi xuat hién trong tiry
chon cta cau 1énh, nhu minh hoa 6 hinh bén duéi:

@ when model detects Class 1 =

Background Noise

Lui
Phai
Trai

Toi

Hinh 5.4: Cdc dbi tuong duoc huan luyén xudt hién trong tity chon

Trong trudng hdp ma cau 1énh ctia ban chua diing véi mong mudn, hay kién nhan
khoang 5 giay roi nhan vao la ¢c6 mau xanh dé lién ket lai. Cuoi cung, mét chuong
trinh ggi y cho viéc di chuyén ctia Robot bang giong néi sé nhu sau:
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i .

st

@ DERnbL N hitps://teachablemachine withgoogle.com/models/NRghmyzXL/

@ when model defects  Lui »

noi @ trong o giay

$ when model detects  Phai «
noi @ trong e giay

Hinh 5.5: Piéu khién di chuyén ctia Robot bang giong noi

4 Két ndivéi Robot Microbit

@  PRG Microbit Robot Blocks [+ ) mitmedialab.github.io wants to pair

Chuyén

dong Connect Robot m

[bbc] votuz -
Hién thi
)
Am thanh
dispiay it
O ~
o re
ke No compatible devices found.
. clear display
Diéu khién
-
® . Scanning.. @ Pair

Hinh 5.6: Két noi véi Robot Microbit

Cancel

Dén day, ban c6 thé thii n6i dé diéu khién Robot di chuyén. Trong trudng hop cam
thay viéc nhan dang khong tot, ban doc c6 thé huan luyén lai mé hinh.

Scratch 3.0 h6 trg két ndi v6i mot Robot stt dung mach Microbit qua két nbi Blue-
tooth. Chuan két noi Bluetooth 4.0 nay sé dit biét hon nhiéu so véi két nbi cii:
ban khong can phai ghép ddi 2 thiét bi. Thoat nhin ban dau, ban sé nghi diéu nay
khong bao mat. Tuy nhién, mic d6 bao mat clia n6 cao hon rat nhiéu va chi cé thé
két n6i dudc bang phan mém chuyén dung. Thém nita, co ché giao tiép méi cho
phép viéc gtii dit liéu khong day xa hon va 6n dinh hon.

Dé két ndi véi Robot, chiing ta sé nhan vao nit Connect Robot sau dé chon va
danh sach tén ctia Robot va nhan nut Pair, nhu huéng dan bén dudi:
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Luuy: Khi vita khéi dong Robot, tén clia n6 sé xuat hién trén man hinh 25 dén.
Ban hay ghi lai tén ctia n6 dé ket noi cho ding trong trudng hgp cé nhiéu Robot
xuat hién trong danh sach.

Cubi ciing, chiing ta sé bo sung thém céc 1énh di chuyén lién quan dén Robot, dé
mot Robot that co thé di chuyén moi khi chung ta ra 1énh bang giong néi. Ggi y
chuong trinh cho ban doc sé nhu sau:

@ UEENGLGEIN hitps://teachablemachine withgoogle.com/models/NRghmyzXL/

@ CrE eI AR | T © @ when medel detects  Lui =
ol @ (o o gidy not @ trong o [LEV
di chuyén @ buwac

- drive forward = for@ seconds

o o fturn left + for @ seconds

@ when model detects  Trai » @ when model detects  Phai
noi (R trono @@ oizy noi @) tong @) aiay

c o tum lefi = foroseconds oo turn right » form seconds

Hinh 5.7: Thém cdc cdu lénh di chuyén cho Robot

Tat nhién, viéc di chuyén ctia Robot c6 chinh xac hay khéng phu thudc rat nhiéu
vao két céu co khi ctia no. o) déy, ching t6i chi tinh chinh viéc di chuyén ctia n6
bang yéu t6 thai gian. Y nghla g day la robot sé xoay trai trong 0.1 gidy, va chung
ta mong dgi 1a sau 0.1 giay, né sé huéng vé bén trai. Nhu’ng sai s6 chic chan sé c6
va sé thay déi. Chi v6i nhiing co khi Robot phtic tap méi c6 nhiing cAm bién, vi du
nhu la ban, hay cAm bién géc xoay, thi ltic d6 n6 méi c6 thé di chuyén chinh xac
dugc.

Chuong trinh minh hoa trong bai huéng dan nay chii yéu dé ban doc c6 thé nim
dudc kién triic cia toan hé théng. Thuc ra, viéc xt Iy tri tué nhan tao sé dudc xti Iy
trén mdy tinh va giii dit liéu Bluetooth t6i mach Microbit. Dua trén kién triic nay,
khong phai 1a mot Robot, ma la mot thiét bi théng minh, chang han nhu dén hay
quat, c6 thé diéu khién dugc théng qua giong néi.
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1 Giéi thiéu

Trong bai huéng din nay, chiing ta sé st dung két qua huan luyén 6 bai truéc va
hién thuc mot chu?dng trinh nhan dang am thanh bi“lng ngon ngu Python. TlIdng
tu nhu bai toan 6 ChlIdIlgI trong bai nay, ching ta sé lay audio dong tit Micro c6
san trén may tinh. Y tuéng 6 day la dinh ki ghi am 2s r6i méi nhan dang. Qua trinh
nay sé dién ra lién tuc cho dén khi hé théng bi tat hodc dung lai. Khi nhan dang
thanh cong mot déi tuong da dugc huin luyén, két qua sé dugc xuit ra man hinh.

Tuy nhién viéc nhan dang 4m thanh 13 tuong dbi phiic tap so véi viéc nhan dang
hinh anh, cu thé 6 cac diém nhu sau:

1. Khac v6i hé théng nhan dién hinh anh, Teachable Machine khéng cung cip
san cac doan 1énh phuc vu cho viéc nhan dang am thanh trén python. Do do,
ching ta can phai hiéu dugc mé hinh va tu dua dit liéu vao.

2. D6ivé6i hé théng nhan dién hinh anh, chiing ta don gian chi can dua mot biic
hinh vao mé hinh 14 né c6 thé nhan dang dugc ngay. Con déi v6i am thanh,
do mot s6 dic thi1 vé tinh chat nén chiing ta can phai thuc hién thém nhiéu
thao tac tién xtt Iy di liéu. Muc dich dé di liéu dau vao dudgc tot hon, tit d6
mo hinh c6 thé du doan chinh xac hon.

3. Ngoai ra, md hinh két qué cia hé théng nhan dién 4m thanh trén Teachble
machine chi ho trg cho ngon ngl web (.json) ma khong ho trg cho ngon ngl
Python. Nén chung ta can phai thém mot bude chuyen d6i mé hinh vé ding
dang file ".h5" dé cac thu vién trén Python ¢6 thé hiéu va chay dugc.

Céc ki nang chinh ctia bai huéng dan nay dugc tém tat nhu sau:
e Thém thu vién - Cai dat thu vién cho du an.
» Dong gbi chuong trinh thanh ham.

e Tich hgp ghi am tu Micro.

2 Tich hgp Micro

Budc 1: Thém thu vién sounddevice va thu vién write tir scipy.io.wavfile va thuc
hién ham recordAudio, nhu ggi y sau day:

import sounddevice
from scipy.io.wavfile import write

def recordAudio():

fs = 44100

seconds = 2

print ("Bat dau")

myrecording = sounddevice.rec(int(seconds * fs),

samplerate=fs, channels=2)
sounddevice .wait ()
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print ("Ket thuc")
write(’audio.wav’, fs, myrecording)

Chuong trinh 6.1: "Thém céc thu vién can thiét dé tién hanh thu 4m tit Micro"

Néu ban chua cé thu vién sounddevice va scipy.io.wavfile thi ban c6 thé cai né
bang cach ré chudt vao tén thu vién trong cau lénh import, ggi y cai dat se dudgc
PyCharm hién ra.

Tiép theo, ham recordAudio() s€ dugc thuc thi nhu sau:

« Dau tién chiing ta phai cung cap thong tin vé tan s6 liy mau (s6 1an l1dy mau
trén mot giay, co don vi la Hz) thong qua bien fs. Va thoi gian ghi am (giay)
thong qua bien seconds.

« Trudc khi bat dau ghi 4m, chuong trinh sé xuat hién dong chit "Bat dau" dé
ban biet dugc khi nao bat dau ghi am. Va cho den khi viéc ghi am hoan tat thi
thong bao cho ngudi dung biet bang cach hién thi dong "Ket thuc" ra man
hinh.

« Cubi cling la luu doan ghi Am d6 lai duéi tén audio.wav.

Budc 2: Tién xii 1y dit liéu:

Khong don gidn nhu di liéu cho hé thong nhan dién hinh anh, doan audio thu
dugc 6 Buéc 1 dugc biéu dién duéi dang bién do dao dong theo mién thoi gian
(nhu hinh . Doi v6i dang dit liéu nay thi mo6 hinh khéng thé doc va phan loai
dudc. Cho nén, chiing ta can ap dung bién déi Fourier dé chuyén doi di liéu vé
mién tan s6 trude khi dua dit liéu vao mo hinh dé nhan dién.

Ngoai ra, do dic tinh ctia am thanh ma di liéu rat dé bi nhiéu. Diéu dé lam cho
mo6 hinh nhan dién 4Am thanh khé c6 thé nhan dién mét cach chinh xac dudc. Vay
nén, trong qua trinh chuyén doi dit liéu vé mién tan sd, chiing ta phai 4p dung mot
sf) k§ thuat tién xtt I tin hiéu am thanh dé loc nhiéu va lam cho di liéu thu dudc
tot hon.

10000 :
8000 - S e e R R T audio.wav
6000 |essmimamsns: st : oo | DG P

4000 |- -ooeveeeien
S 2000

Bién

—2000
—4000
—6000

—8000 ' .
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35

Thaoi gian (s)

Hinh 6.1: Dt am thanh dudc biéu dién dua trén bién do theo thoi gian

Sau day la doan chuong trinh diing dé tién xii ly dit liéu nhu loc nhiéu 4m thanh,
tach phan 4m im lang ra khoi doan audio va chuyén doi di liéu vé mién tan so.
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def read_mfcc(input_filename):

sample_rate, audio = wf.read(input_filename)

audio = (audiol[:, 0] + audiol[:, 1]) / 2 # Convert to
Mono

energy = np.abs(audio)

silence_threshold = np.percentile(energy, 95)
offsets = np.where(energy > silence_threshold) [0]

vad = VoiceActivityDetection ()
vad.process (audio)

voice_samples = vad.get_voice_samples ()
audio_voice_only = voice_samples

mfcc mfcc_fbank (audio_voice_only, sample_rate)
return mfcc

: # Apply to remove silence
class VoiceActivityDetection:

def __init__(self):
self.__step = 160
self.__buffer_size = 160
self . __buffer = np.array([], dtype=np.intil6)
self.__out_buffer = np.array([], dtype=np.intl6)

self.__n =0
self.__VADthd = O.
self.__VADn = O.

self.__silence_counter = 0

def vad(self, _frame):

frame = np.array(_frame) *x* 2.

result = True

threshold = 0.1

thd = np.min(frame) + np.ptp(frame) * threshold

self.__VADthd = (self.__VADn * self.__VADthd + thd)
/ float(self.__VADn + 1.)

self.__VADn += 1.

if np.mean(frame) <= self.__VADthd:

self.__silence_counter += 1
else:

self.__silence_counter = 0
if self.__silence_counter > 20:

result = False

return result

# Push new audio samples into the buffer.
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def add_samples(self, data):

self.__buffer = np.append(self.__buffer, data)

result = len(self.__buffer) >= self.
return result

# Pull a portion of the buffer to process
# (pulled samples are deleted after being

# processed

def get_frame(self):
window = self.__buffer[:self.__
self.__buffer = self.__buffer[self.

return window

# Adds new audio samples to the internal
# buffer and process them
def process(self, data):

if self.add_samples(data):

while len(self.__buffer) >= self.

# Framing
window = self.get_frame ()

__buffer_size

buffer_size]
_step:]

__buffer_size:

# print (’window size %i’%window.size)
if self.vad(window): # speech frame

self.__out_buffer
_out_buffer, window)
# print (°
__out_buffer.size)

def get_voice_samples(self):

np.append(self.

_out_buffer size %i’%self.

return self.__out_buffer
def pad_mfcc(mfcc, max_length): # num_frames, nfilt=64.
if len(mfcc) < max_length:
mfcc = np.vstack((mfcc, np.tile(np.zeros(mfcc.shape

[1]), (max_length - len(mfcc), 1))))
return mfcc

; def mfcc_fbank(signal: np.array, sample_rate:

signal array.

int) : # 1D

# Returns MFCC with shape (num_frames, n_filters, 3).
filter_banks, energies = fbank(signal, samplerate=

sample_rate, nfilt=NUM_FBANKS)

frames_features = normalize_frames(filter_banks)
return np.array(frames_features, dtype=np.float32) #

Float32 precision is enough here.

def normalize_frames(m, epsilon=1le-12):
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return [(v - np.mean(v)) / max(np.std(v), epsilon) for
v in m]

Chuong trinh 6.2: Doan chuong trinh hé trg viéc doc va tién xt ly dii liéu

Béi vi doan chuong trinh trén ding kha nhiéu ki thuat phtic tap lién quan dén xi
Iy tin hiéu, cac phép toan hoc may dé tién xit ly dit liéu. Dé c6 thé hiéu dugc hét
cac ky thuat nay, doi hdi phai nam viing kién thiic vé hoc may, mé hinh hoc may
ciing nhu stt dung thuan thuc cac thu vién tinh toan trong Python.

Do dé, trong pham vi clia bai viét nay, chiing ta sé khong di sau vao tim hiéu chi tiét
cac ki thuat d6 dudc hién thuc nhu thé nao. Ma chi can nim dudgc cach goi ham dé
tién xtt Iy dit liéu va chuyén ddi dit liéu vé ding dinh dang dé€ mé hinh nhan dién
am thanh c6 thé nhan dién dudc.

Ban chi can goi ham read_mfcc() v6i tham sb truyén vao chinh 1a dudng dan dén
file audio ma chung ta can xt ly dit liéu. Gan ket qua tra ve vao mot bien cu thé de
budc tiép theo co6 thé dé dang truyén du liéu vao mo hinh.

audio = read_mfcc("audio.wav")

Chuong trinh 6.3: Cau lénh tién xi 1y dii liéu

Va dii liéu nhan dugc sé nhu sau:

Tin s6 (kHz)

Thoi gian (s)

Hinh 6.2: Két qua dii liéu Am thanh sau khi da qua budc tién xii Iy

Con day la dit liéu khi chiing ta dua vao dé xay dung hé théng nhan dién 4m thanh
trén Teachable Machine. C6 thé thay, hinh anh vé di liéu sau khi thuc hién 1énh
read_mfcc() va hinh anh trén Teachble Machine kha tuong dong véi nhau. Tat ca
déu dugc biéu dién duéi dang tan sé.
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Microphone X 20 Audio Samples

Switch Microphone v

D 00:00 / 00:20 Extract Sample

Record 20 Seconds @

Hinh 6.3: Dt liéu khi huan luyén mé hinh nhan dang 4am thanh
Budc 3: Load mo hinh nhin dang 4m thanh tit Teachable Machine

Hién tai, TensorFlow chinh la thu vién ma nguén ma cho cac du an vé tri tué nhan
tao noi tleng nhat the gldl, dudgc phat trién béi cac nha nghlen cliu tu Google Thu
vién nay gitip viéc tiép can céc bai toan trd nén don gian, nhanh chéng va tién loi
hon nhiéu.

Bén canh d6, § chuong trinh mau tit trang cht Hoc may véi Google cho hé thong
hé thong nhén dién hinh anh 6 chtIdngI ctng st dung thu vién TensoFlow nay. Va
mo hinh dugc diing dé tich hdp véi Tensorflow trong mé hinh c6 kiéu .h5, cu thé
la keras_model.h5.

Tuy nhién, mé hinh két qua clia hé théng nhan dién 4m thanh tit Teachable Ma-
chine lai c6 kiéu 1a .json, mot kiéu di liéu hé trg lap trinh trén nén tang web. Do
vay, dé c6 thé sit dung dugc mé hinh nhéan dién 4m thanh nay, chiing ta can phai
cai dat va thém mot thu vién c6 tén la tensorflowjs vao chuong trinh. Cach cai dat
dugc thuc hién tuong tu nhu cac thao tac cai dat thu vién & cac budc trén.

Sau d6, chung ta chép ca 3 file: metadata.json, model.json va weights.bin da tai 6
bai trudc vao cung thu muc véi file main.py. Két qua ctia budc nay, ching ta sé c6
thém céc thu vién cung cap vdi file main.py, nhu minh hoa 6 hinh
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W TeachableMachinePython
> venv library root
main.py
7} metadata,son
7} model.json
weights.bin
> External Libraries

Scratches and Consaoles

Hinh 6.4: Chép cac file ciia mé hinh nhan dién 4m thanh vao cung thu muc

Sau day 1a doan 1énh mau dé tai mé hinh c6 kiéu .json vao chuong trinh:

1 import tensorflowjs
> model = tensorflowjs.converters.load_keras_model ("model.
json")
Chuong trinh 6.4: Tai m6 hinh nhan dién 4m thanh vao chuong trinh

Budc 4: Dua dit liéu vé ding kich thuéc dau vao clia mé hinh

Sau khi da chuyén doi di liéu vé dang tan sé 6 budc 2. D& m6 hinh c6 thé nhan
dién dudc, chiing ta con con can phai dua du liéu ve dung kich thudc di liéu dau
vao cia mé hinh.

Dé tim dudc ding kich thuéc ctia dit liéu dau vao, chiing ta phai xem tém ludc céc
thong s6 cia mo6 hinh nham tim ra dugc cac dit liéu can thiét phuc vu cho bai toan.
Cu thé ta sé tai mo hinh lén theo cach 6 budc 3 va duing ham summary() két hop
v6i ham print() dé hién thi cac thong sb clia mo hinh:

import tensorflowjs

> model = tensorflowjs.converters.load_keras_model ("model.
json")

;s print (model . summary () )

Chuong trinh 6.5: Cac thong s6 ctia

Trong phan két qua hién thi ra man hinh, chiing ta chi can quan tam dén gia tri
"Output Shape" 6 dong "InputLayer" dugc khoanh d6 nhu trong hinh None
c6 nghia la gia tri nao cting dugc nhung thuong khi chuyén doi, ta hay dé gia tri la
1.
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Layer (type) Output Shape Param #

conv2d_1 input (InputlLayer) [(Mone, 43, 232, 1)}] )

conv2d_1 (Conv2D) (None, 42, 225, 8) 136

Hinh 6.5: Mot phan két qua hién thi sau khi thuc hién cau 1énh summary()

Gia sii chiing ta da c6 doan code tién xit Iy di liéu 6 budc 2, va chi can goi ham
read_mfcc() dé thuc hién viéc tien x ly dit liéu. Sau dé, dé chuyén doi kich thudc
cua file audio va luu két qua nhan dugc vao bién batch. Chang ta hién thuc nhu
sau:

import numpy as np

s audio = read_mfcc("audio.wav")

print (audio. shape)

s input_data = np.expand_dims (audio[:LENGTH], -1)

batch = np.empty((1, 43, 232, 1), dtype=np.float32)
batch [0] = input_data
print (batch.shape) ;

Chuong trinh 6.6: Cac thong s6 clia

Trong doan code trén, chiing ta ding thém ham print() két hop véi shape dé xem
kich thudc truéce va sau khi chuyén doi cta file audio. Ket qua dugc hién thi nhu
sau:

(197, 232)
(1, 43, 232, 1)

Hinh 6.6: Kich thudc ctia file audio trudc va sau khi chuyén doi

Dong dau tién 1a kich thudc ctia file audio trudc khi chuyén déi. Dong thi hai la
kich thudc ctia file audio sau khi chuyén déi. So sanh véi kich thudc dau vao ma
mo hinh yéu cau 6 hinh chiing ta c6 thé thay 2 kich thuéc da khép véi nhau.
T6i day chiing ta da c6 thé dua dit liéu vao mé hinh dé mé hinh nhan ra két qua.

Budc 5: Hién thuc thém chuong trinh thuc thi, gdm 2 budc 1a ghi Am va nhan dang,
nhu sau:

import sounddevice
import tensorflowjs

s from scipy.io.wavfile import write

import scipy.io.wavfile as wf
import numpy as np
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¢ from python_speech_features import fbank

8

LENGTH

= 43

9 NUM_FBANKS = 232

10

11

EXT =~

wav’

> def recordAudio () :

13

fs = 44100 # Sample rate

seconds = 2 # Duration of recording
print("start")

myrecording = sounddevice.rec(int(seconds * fs),

samplerate=fs, channels=2)
sounddevice.wait() # Wait until recording is finished
print("finish")
write(’audio.wav’, fs, myrecording) # Save as WAV file

def read_mfcc(input_filename):
sample_rate, audio = wf.read(input_filename)
audio = (audiol[:, 0] + audiol[:, 1]) / 2 # Convert to

Mono

energy = np.abs(audio)
silence_threshold = np.percentile(energy, 95)
offsets = np.where(energy > silence_threshold) [0]

vad = VoiceActivityDetection ()

vad.process (audio)

voice_samples = vad.get_voice_samples ()
audio_voice_only = voice_samples

mfcc = mfcc_fbank(audio_voice_only, sample_rate)

return mfcc

# Apply to remove silence
class VoiceActivityDetection:

def

def

__init__(self):

self.__step = 160

self.__buffer_size = 160

self.__buffer = np.array([], dtype=np.inti16)
self.__out_buffer = np.array([], dtype=np.intl6)

self.__n =0

self.__VADthd = O.
self.__VADn = O.

self.__silence_counter = 0
vad (self, _frame):

frame = np.array(_frame) x*x* 2.
result = True
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53 threshold = 0.1

54 thd = np.min(frame) + np.ptp(frame) * threshold

55 self.__VADthd = (self.__VADn * self.__VADthd + thd)
/ float(self.__VADn + 1.)

56 self.__VADn += 1.

58 if np.mean(frame) <= self.__VADthd:
59 self.__silence_counter += 1

60 else:

61 self.__silence_counter = 0

62

63 if self.__silence_counter > 20:

64 result = False

65 return result

67 # Push new audio samples into the buffer.

68 def add_samples(self, data):

69 self.__buffer = np.append(self.__buffer, data)

70 result = len(self.__buffer) >= self.__buffer_size
71 # print (’ __buffer size %i’%self.__buffer.size)

72 return result

7 # Pull a portion of the buffer to process
75 # (pulled samples are deleted after being
76 # processed

7 def get_frame(self):

78 window = self.__buffer[:self.__buffer_size]

79 # print(self.__buffer)

80 self . __buffer = self.__buffer[self.__step:]

81 # print (’ __buffer size %i’Y%self.__buffer.size)

82 return window
83

84 # Adds new audio samples to the internal

85 # buffer and process them
86 def process(self, data):
87 if self.add_samples(data):

88 while len(self.__buffer) >= self.__buffer_size:
89 # Framing

% window = self.get_frame ()
91 # print (’window size %i’%window.size)
% if self.vad(window): # speech frame

93 self.__out_buffer np.append(self.
__out_buffer, window)
94 # print(’

__out_buffer.size)

_out_buffer size %i’%self.

96 def get_voice_samples(self):
97 return self.__out_buffer
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99

1w def pad_mfcc(mfcc, max_length): # num_frames, nfilt=64.

101 if len(mfcc) < max_length:

102 mfcc = np.vstack((mfcc, np.tile(np.zeros(mfcc.shape
[1]), (max_length - len(mfcc), 1))))

103 return mfcc

104

105

e def mfcc_fbank(signal: np.array, sample_rate: int): # 1D
signal array.

107 # Returns MFCC with shape (num_frames, n_filters, 3).

108 filter_banks, energies = fbank(signal, samplerate=
sample_rate, nfilt=NUM_FBANKS)

109 frames_features = normalize_frames(filter_banks)

110 # delta_1 = delta(filter_banks, N=1)

11 # delta_2 delta(delta_1, N=1)

112 # frames_features = np.transpose(np.stack([filter_banks
, delta_1, delta_2]), (1, 2, 0))

113 return np.array(frames_features, dtype=np.float32) #
Float32 precision is enough here.

114

115

16 def normalize_frames(m, epsilon=1le-12):

17 return [(v - np.mean(v)) / max(np.std(v), epsilon) for
v in m]

9 def audio_detection () :

120 audio = read_mfcc("audio.wav")
121 model = tensorflowjs.converters.load_keras_model ("model
.json")

122 input_data = np.expand_dims (audio[:LENGTH], -1)
123 batch = np.empty((1, 43, 232, 1), dtype=np.float32)

124 batch [0] = input_data

125

126 prediction = model.predict(batch)

127 name = ["Tap am", "Tam Bang", "Nhan le"]
128 index = -1

129 max_value = -1

130 for i in range(0, len(prediction[0])):
131 if max_value < prediction[0][i]:

132 max_value = prediction[0][i]
133 index = i

134

135 print ("Ket Qua: ", name[index])

136 print ("Chinh Xac: ", max_value)

38 while (True):
139 recordAudio ()
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140 audio_detection ()
Chuong trinh 6.7: Hoan thién chuong trinh
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1.

Cau hoi on tap

Viéc nhan dang 4m thanh tit Micro dugc xay dung dua trén y tuéng nao?
A. Nhan dang truc tiép am thanh tit micro.

B. Ghi am tiing doan 4m thanh véi thdi gian cho trudc r6i nhan dang.

C. Ghi am mot doan am thanh bét ky véi thoi gian bat ky.

D. Tat ca déu sai

. Thu vién cho viéc thu am tit Micro va ghi dit liéu xubng mdy tinh 1a gi?

A. webcam?

B. cv2

C. sounddevice

D. sounddevice va thu vién write tu scipy.io.wavfile

. Thu vién cho viéc tai m6 hinh nhan dang 4m thanh tit Teachable Machine la

gi?

A. tensorflow
B. keras

C. tensorflowjs
D. numpy

. Tai sao chuing ta can tién xit Iy dit liéu 4m thanh trudc khi dua vao mo hinh?

A. Diiliéu am thanh thudng bi nhiéu.

B. Diiliéu am thanh thu dudc c6 chat lugng kém

C. Dt liéu am thanh khong phu hgp v6i mo6 hinh nhan dang am thanh.
D. Tat ca déu ding.

. Nguyén nhan chinh 4nh hudng dén téc do thuc thi ctia chuong trinh 1a gi?

A. May tinh cAu hinh thap

B. Micro thu am dit liéu khéng t6t

C. Mbi trudng do PyCharm c6 hiéu suat thap
D. Tat ca cac nguyén nhan trén

. bé xem kich thuéc dit liéu dau vao clia mot mé hinh chiing ta diing 1énh print()

két hgp véi lénh nao?
A. summary()

B. predict()

C. sum()

D. range()

. D& mo hinh c6 thé tinh toan va nhan dang dudc dit liéu dau vao, chiing ta diing

lénh nao?

A. summary()
B. predict()
C. sum()

D. range()

Dap an

1.B 2.B 3.C 4.D 5.C 6.A 7.B
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Phan III

Khoa hoc du lieu
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e

Khoa hoc Du liéu cung Python

CHUONG 7

A

[’andas




1 Giéi thiéu

Thé gi6i dang trai qua cuéc cach mang cong nghiép 4.0 véi dic trung 1a Dt liéu 16n
(Big data), Tri tué nhan tao (AI), Internet van vat (IoT), Dién toan dam may (Cloud
computing) va dic biét 1a Khoa hoc dit liéu (Data Science). Hiéu mot cach don
gian, Khoa hoc dit liéu 13 khoa hoc vé viéc quan tri va phan tich di liéu, trich xuat
cac gia tri tit dii liéu dé tim ra c4c hiéu biét, cac tri thtic hanh déng, cac quyét dinh
dan dit hanh dong. Muc dich chinh clia khoa hoc ditliéu 14 bién d6i mot lugng 16n
dit liéu chua qua xii 1y, lam thé nao dé dinh vi dudc thanh mé hinh kinh doanh, tit
dé gitip d6 cac t6 chiic tiét giam chi phi, gia tang hiéu qua lam viéc, nhin nhén co
hoi, rti ro trén thi trudng va lam gia ting 1gi thé canh tranh ctia doanh nghiép.

Khoa hoc dii liéu gom c6 ba phan chinh: Tao ra va quan tri di liéu, phan tich di
liéu va chuyén két qua phan tich thanh gia tri cia hanh déng. Viéc phan tich va
dung dit liéu lai dua vao ba nguon tri thiic: toan hoc (théng ké toan hoc), cong
nghé thong tin (may hoc) va tri thiic ctia linh vuc ting dung cu thé.

Trong linh viic cong nghé théng tin, mic du cé rat nhiéu ngoén ngi 14p trinh cao
cap, Python van 1a ngon ngii lap trinh tiéu biéu dbi véi cac chuyén gia 1am viéc
trong linh vuc khoa hoc ditliéu (Data Science). Nhu cau ngay cang tang doi véi cac
Nha khoa hoc ditliéu c6 tay nghé cao trong nganh céng Nghé Thong Tin va Python
da phat trién nhu ngon ngi lap trinh ua thich nhat. Véi su trg gitp clia huéng dan
nay vé Python cho khoa hoc dii liéu, ban sé hiéu tai sao Python dudc coi la ngén
ngi ua thich nhat.

Tai sao st dung Python cho Khoa hoc Dit liéu? Vi su sin c6 clia nhiéu thu vién
Khoa hoc dt liéu / Phan tich dt liéu nhu Pandas, StatsModels, NumPy, SciPy va
Scikit-Learn, 1a mot s6 thu vién noi tiéng c6 sin cho nhiing ngudi tham gia trong
cong dong Khoa hoc dii liéu.

2 Thu vién thuong dudc st dung

2.1 Numpy

NumPy la mét thu vién Python co ban danh cho khoa hoc dién toan. N6 di kem
v6i su hé trg cho mot doi tuong mang N-Chiéu manh mé va céc chtic ning broad-
casting.

Muc dich cta thu vién NumPy:

* Muc dich chinh: Danh cho Hoc may.
 Muc dich phu: Biéu thi hinh anh, séng &m thanh dué6i dang mét mang cac s6

thuc trong mang N chiéu, binary raw stream.

2.2 Pandas

Pandas cung cap cac cau tric dit liéu cé y nghia, nhanh chéng va linh hoat. Pandas
nham muc dich thuc hién phéan tich dt liéu trong the gidi thuc bang Python. Mot
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Hinh 7.1: Thu vién Numpy trong Python.

trong nhiing tinh ning manh mé nhat ctia Pandas 1a don gian héa céc thao tac dit
liéu phtic tap chi bang mo6t hoac hai 1énh. Ngoai ra, thu vién nay c6 rat nhiéu cac
phuong thic tich hgp danh cho két hgp, loc va nhom dii liéu. N6 cting c6 tinh nang
time-series.

H Pandas
pandas

Hinh 7.2: Thu vién Pandas trong Python.
Muc dich chinh: Phan tich dii liéu trong thé gi6i thuc thanh di liéu c6 ich.

o R R A oA
Diém noi bat cua thu vién Pandas:

« Kha nang thuc hién cac loai thao tac tuy chinh.

Pam bao rang toan bo qua trinh thao tac di liéu dé dang hon.

Cung cép chiic niang va tinh linh hoat cao khi dugc stt dung véi cac cong cu
va thu vién Python khac.

C6 thé chon dau ra phit hgp nhat cho phuong thiic 4p dung.

HO trg cac phép gop, ghép, lap, 1ap chi muc lai va céc thao tac truc quan hoa.

2.3 Matplotlib

Matplotlib la mot thu vién mo phong hai chiéu cho ngon ngu 1ap trinh Python.
N6 c6 kha ning tao ra céac sb liéu cé gid tri cao va moi tru’dng da nén tang ftuong
tac. Theo trang web chinh thtic ctia Matplotlib mo ta thu vién Python nay co gang

@ Tri tué nhan tao - Khoa hoc du liéu Trang 69



"Lam nhitng thit dé dang thanh dé lam va nhiing tht khé khan thanh nhiing thi
co6 thé". Thu vién nay cho phép tao biéu do thanh, biéu do 16i, biéu do phan tan...
V@i it dong code hon.

matpl=tlib Matplotlib

Hinh 7.3: Thu vién Matplotlib trong Python.

Muc dich cua thu vién Matplotlib:

« Muc dich chinh: V& d6 thi 2D.

» Muc dich phu: Truc quan hoa du liéu.
Diém noi bat clia Matplotlib:

« Kiém soat hoan toan cac thuoc tinh truc, thudc tinh phong chi, kiéu duong
ke, v.v. thong qua interface huéng doi tugng.

« Thu vién huyén thoai cho so db phan tan.
e Hb tro truc x / y thi cép.

« Hoat dong rat t6t véi mot s6 hé thong do hoa va hé diéu hanh.

2.4 SciPy

SciPy 14 thu vién Python di kém v6i mot lugng module cho dai s6 tuyén tinh, va s6
liéu thong ké. Cac ngudn mdé thu vién Python cho phép cac lap trinh vién va ki su
lam viéc véi bién doi Fourier, ODE solvers, xt1 Iy tin hiéu va xit Iy anh...

NumPy arrays dudc diing nhu mot cau tric dit liéu co ban clia SciPy. Tat ca cac
chtic nidng cung cip bdi cac module con clia SciPy ciing c6 tai liéu rat tot. Do do,
rat dé dang dé bat dau véi thu vién may hoc nay.

Muc dich cua thu vién SciPy:

e Muc dich chinh: Hoc may, nghién cttu khoa hoc.
« Muc dich phu: Giai Quyét toan hoc chiic ning.
Diém noi bat clia thu vién SciPy:
 Déxtily cac hoat dong toan hoc.
« Cung cép gidi phap hiéu qua cho tich phan, ndi suy, t6i uu héa...

e HO trg xtt 1y tin hiéu.
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Hinh 7.4: Thu vién SciPy trong Python.

2.5 Scikit-Learn

budgc coila mot trong nhfmg thu vién Python tot nhat dé lam viéc véi dit liéu phiic
tap, Scikit-Learn dugc Xay dung dua trén cac thu vién Matplothb NumPy va Sc1Py
Thu vién hoc may nay c6 nhting tinh nang don gidn don gian nhung hiéu qua dé
hoan thanh cac nhiém vu phan tich va khai pha di li€éu. Scikit-Learn la mot trong
nhiing thu vién Python phat trién nhanh nhat. Ngoai ra, Scikit-Learn c6 mot s6
thuat toan dé thuc hién cac nhiém vu khai thac dit liéu va hoc may, dang chi y 1a
phan loai, phan cum, ltia chon mé hinh, reduce va hdi quy.

.Kewm

Hinh 7.5: Thu vién Scikit-Learn trong Python.

Muc dich chinh cta Scikit-Learn: Danh cho Phan tich va Khai pha dit liéu.

Diém noi bat cua Scikit-Learn:

Kha ning trich xuat cic dic trung tit hinh 4nh va vin ban.

Tai stt dung trong mot s6 hoan canh.

Mot s6 phuong thiic dé kiém tra tinh chinh xac ctia cdc mo hinh dugc giam
sat trén dit liéu chua thay.

Mot loat c4c thuét toan, bao gdom phan cum, phan tich nhan té, phan tich
thanh phan chinh cho cac mang than kinh khong giam sat.
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3 Thu thap va xu ly dur lieu
3.1 Thu thap du lieu

Thuc ra, thu thap dit liéu 12 mot trong nhiing phan khé nhét va cling 1a phan mang
lai nhiéu gia tri nhat ctia linh vuc khoa hoc dit liéu. Diém khé & day, 1a dit liéu clia
ban sé can phai thu thap tit nhiéu ngudn khac nhau dudc chia sé trén mang, chi
n6 thuong khong nam tap trung tai mot server. Thém niia, ban can phai trich loc
thong tin can thiét, va loai bé cac thong tin thita dé ting toc cho qua trinh xi Iy
trong tudng lai.

Trong pham vi huéng dan ctia gi4o trinh nay, ching tdi cung cap dit liéu da thong
qua x1 Iy cho ban doc. Diéu nay sé tao ra cam gidc don gian cho cac ban méi bat
dau, va c6 thé tap trung vao chtic nang phan tich dit liéu c6 san. D liéu stt dung 1a
két qua thi dai hoc nam 2020, c6 thé dugc tai 6 dudng din sau day:

https://ubc.sgpl.cdn.digitaloceanspaces.com/PythonData/diemthidhqg2020.csv

Ban doc c6 thé tu tim dii liéu cho riéng minh, vi du nhu két qua thi hoc ki 6 truong,
dé ap dung vao cac ki thuat phan tich di liéu dugc trinh bay trong bai huéng dan
nay.

3.2 Xulyduliéu
3.2.1 Thém du liéu vao chwong trinh

Truéc khi bat dau xi ly dit liéu, ta tién hanh thém cac thu vién can thiét nhu
Numpy, Pandas nhu trong doan code sau:

import pandas as pd
import numpy as np

s import warnings

)

warnings.filterwarnings ("ignore")
Chuong trinh 7.1: Thém thu vién

Sau do6, ta sé doc dit liéu ti tap tin csv. Dé kiém tra noi dung dit liéu, ta sé in ra 5
dong dau ctia dii liéu.

data = pd.read_csv(’diemthidhqg2020.csv’)

print (data.head (5))

Chuong trinh 7.2: Doc dti liéu tu tap tin CSV
Chiing ta sé thay dugc két qua nhu hinh dudi, Python sé xuat ra 5 dong dit liéu dau
tién va cac cot du liéu.
Ngoai ra, ta cé thé kiém tra cac théng tin khac ctia di liéu bang 1énh
print (data.info ())
Két qua sé in ra bao gom:

o Cot dau tién: s6 thi tu cic trudng dit lidu (cot) trong dii liéu.

 COt thi hai: cac tén ctia tung truong di liéu (tén ctia ting cot trong dit liéu)
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Unnamed: @ shd ho ... sinh_hoc lich_su tieng_anh

0] 0 2000001 PHzM ... NaN 5.75 5.2
1 1 2000002 DiENG ... NaN 7.080 7.0
2 2 2000003 LAM ... NaN 4.75 6.0
3 3 2000004 LE ... 7.0 NaN 5.6
4 4 2000005 Lo ... 5.5 NaN 8.2

[5 rows x 19 columns]

Hinh 7.6: Lay 5 dong dit liu dau tién.

o Cot thit ba: 1a cot dém sb lugng cac phan tit khong phai 1a phan t{ réng (tiic
la cac phan t c6 gia tri xac dinh)

« Cot cudi cling: day la cot kiéu dit liéu ctia moi truong, da phan sé c6 cac kiéu
dt liéu thuong gap nhu int64, float64, object ...

Data columns (total 19 columns):

# Column Non-Null Count Dtype
0 Unnamed: @ 74453 non-null inté4
1 shbhd 74453 non-null 1nté4
2 ho 74453 non-null object
3  lot 73977 non-null object
4  ten 74436 non-null object
5 dd 74453 non-null 1nté4
6 mm 74453 non-null 1inté4
7 yyyy 74453 non-null 1inté4
8§ vat_ly 42855 non-null floatb4
9 dia_ly 29604 non-null floaté4
10  khtn 41950 non-null floaté4
11 gdcd 25239 non-null floatb4
12 ngu_van 72648 non-null floaté4

[y
el

hoa_hoc 43144 non-null floaté4
toan_hoc 74205 non-null floaté4
khxh 25222 non-null floaté4
sinh_hoc 42608 non-null floaté4
lich_su 30320 non-null floaté4
18 +tieng_anh 65898 non-null floaté4
dtypes: floaté64(11), inté4a(5), object(3)

=
-1 o~ v o~

Hinh 7.7: Théng tin cua dit liéu.

3.2.2 Trich xuét, chia nhé dit liéu

Sau khi da thém dii liéu thanh céng vao chuong trinh, bién pd sé chtia toan bo dit
liéu. Tuy nhién, dé thuan tién cho viéc xt 1y, phan tich, danh gia di liéu thi ta can
phai chia nhé di liéu ra nhiéu phan khac nhau, tuy theo muc dich cta viéc danh
gia.
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Trong bai nay, ta sé danh gia su phan bo diém clia tiing mén thi (vi du 3 mén: Toan,
Ngu Van, Tieng Anh).

Ta sé sit dung cau Iénh bén va gan cho bién roan tht ca cac dit liéu vé diém thi mon
Toan. Dé lay chinh xac cot di liéu, ta sé dua vo cac tén truong du liéu ma ta tim
thay dudc 6 cot thit hai nhu|Hinh 7.7,

toan = data[’toan_hoc’]

Tuy nhién, sé c6 mot van dé 1a do mot sé6 em hoc sinh khéng thi moén Toan nén
trong di liéu sé bi cap nhat rong (NaN). Cac da liéu nay s€ anh huéng rat nhiéu,
tham chi lam sai léch ket qua phén tich, danh gia di liéu. Vay nén, ta sé giai quyet
bang cach st dung ham:

toan = datal[’toan_hoc’].dropna()

Sau khi loai b6 cac phan tii rong, ta sé kiém tra lai s6 lugng phan t hién tai (74205)
c6 gid tri khac rong so v4i ban dau la 74453 (bao gom ca phan tl rong).

toan = datal[’toan_hoc’]

> print(len(toan)) #74453

w

)

toan = datal[’toan_hoc’].dropna()
print (len(toan)) #74205

Chuong trinh 7.3: Kiém tra s6 lugng phan ti

Tuong tu nhu trén, ta sé tao ra 3 bién chiia dit liéu clia 3 moén Toan, Ngit Vin, Tiéng
Anh:

toan = datal[’toan_hoc’].dropna()
print (len(toan)) #74205

van = datal[’ngu_van’].dropna()

s print (len(van)) #72648

©

anh = data[’tieng_anh’].dropna()
print (len(anh)) #65898

Chuong trinh 7.4: Tao c4c bién chita dit liéu
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4 Cauhoion tap

1. Dé hién thi 10 dong dau clia dii liéu data, ta ding cau 1énh nao?
A. print(data(10))
B. print(data.head())
C. print(data.head(10))
D. data.head(10)

2. Caulénh sau day c6 chitic nang gi?

print (data.info ())

A. Hién thi cac thong tin thudc tinh (tén, sO luong phan tt, kiéu di liéu) ctia
dit liéu

B. Hién thi diiliéu

C. Hién thi dong chii "data.info()"

D. Hién thi 5 dong dau cta dit liéu

3. Dé doc noi dung tit file csv, thu vién nao sé dudc stt dung?
. pandas

numpy

. warnings

. Tt ca cac thu vién trén

>

B.
C
D
Dé x6a cac phan tii rong, ta diing cau 1énh nao?
A. dropnal()

B. print()

C. head()

D. info()

5. Dé kiém tra s6 lugng phan ti clia bién toan, chiing ta sé diing cau lénh gi?
A. print(toan)
B. lenght(toan)
C. len(toan)
D. Tat ca déu sai

6. Kiéu dit liéu int64 c6 nghia 12 gi?
A. Kiéu s6 nguyeén, gi4 tri 16n nhat 1a 64
B. Kiéu s6 nguyén, c6 64 bit dit liéu
C. Kiéu sb nguyén, c6 64 byte dii liéu
D. Tuy vao ngii canh, cac cau tra 1i trén déu ding

7. Kiéu dit liéu float64 c6 nghia 12 gi?
A. Kiéu s6 thuc, gia tri 16n nhat 12 64
B. Kiéu sb thuc, c6 64 bit dit liéu
C. Kiéu sb thuc, c6 64 byte dit liéu
D. Tly vao ngii canh, cac ciu tra 1i trén déu ding

bap an

1.C 2.A 3.A 4A 5.C 6.B 7.B
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CHUONG 8

Ve do thi biéu dién di liéu truc quan

A

[’andas




1 Giéi thiéu

Trong chuong vita roi, ta da tim hiéu so ludgc vé khoa hoc dit liéu va cac thu vién
phuc vu cho viéc xit Iy va phan tich dit liéu. Van dé di liéu ludn 12 mot van dé nhay
cam va dé thu thap dit liéu cling 1a mot thit thach khé khian. Vay nén, chiing ta sé
stt dung nhitng di liéu dugc cong khai trén mang Internet.

Sau khi da c6 dugc dit liéu va xit ly chting, dé cho moi ngudi hinh dung dudc su
tritu tuong va dic tinh ctia dit liéu, ta nén biéu thi chiing duéi dang hinh anh truc
quan (do thi). Ta sé stt dung thu vién Matplotlib dé vé cac biéu do, va trong chuong
nay ta sé hién thuc 3 loai biéu do co ban:

« Biéu do duong
* Biéu do cot
e Biéu do tron

Cac cong cu gidi thiéu trong bai huéng dan nay rat hitu hiéu dé phan tich di liéu
co kich thudc 16n. N6 s€ cho chiing ta nhung cai nhin truc quan hon va rut trich
dugc nhiéu théng tin y nghia hon. Dit liéu sit dung trong bai nay la két qua thi dai
hoc nam 2020, da dugc chiing t6i suu tam va c6 thé tai dudc tit dudng dan sau day:

https://ubc.sgpl.cdn.digitaloceanspaces.com/PythonData/diemthidhqg2020.csv

2 Vé biéu do bang thu vién Matplotlib

O bai trudc, ta da trich xuét ditliéu 16n thanh céc ditliéu diém nhé (Toan, Ngii Van,
Tieng Anh). Trong bai nay, ta sé st dung cac di liéu diém nho do6 deé tien hanh vé
do thi va phéan tich dit liéu. Trudc tién can phai thém thu vién dé vé biéu do:

import matplotlib.pyplot as plt
Chuong trinh 8.1: Thém thu vién vé do thi

A? /\\ ~
2.1 Bieudo duong
Ta sé dung dit liéu diém thi ctia mon Toan dé vé biéu do dudng.
Trudc tién, ta can thuc hién viéc dém s6 1an xuat hién cta di liéu diém trong di

liéu, ttic 12 v6i mdi diém sb sé c6 bao nhiéu thi sinh dat dudgc. Dé thong ké, ta sé sit
dung ham:

value_counts ()
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O~ =0 O~ O~ =0 O~ O~ 00 =] 00 =] 00 =] 00 00 =] =J
= kR B 0~ 00 00 2 O ks 2 O 00

Hinh 8.1: Dit liéu sau khi duoc thong ké.

5208
5144
5047
5008
4829
4442
4392
4038
3848
35562
3362
2909
2820
2433
2117
1971
1847

Khi st dung ham théng ké s6 1an xuat hién ctia diém, cac diém nay sé bi sap xép
lung tung, khong cé thu tu, dé sap xep lai diém theo thu tu tu thap den cao, ta sé

st dung ham:

1 sort_index ()

Sau khi da sip xép di liéu diém theo thi tu, ta tién hanh vé biéu dd duong nhu

sau:

1 plt.plot(toan.value_counts().sort_index())

> plt.show ()

Chuong trinh 8.2: Ve biéu d6 dudng
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Két qua ctia viéc vé do thi sé nhu hinh bén duéi.

5000 4

4000 -

3000 4

2000 4

1000 -

Hinh 8.2: Do thi biéu dién diém thi moén Todn.

Tuy nhién, dé thém phan sinh dong cho do thi, ta sé thém cac thudc tinh khac nhu
mau, kiéu duong do thi, luéi do thi, gan thém chu thich...

plt.plot(toan.value_counts().sort_index (), color=’red’,
linestyle = ’:’, marker=’.’, markersize=10)

plt.grid(True)

plt.legend ([’Mon Toan’])

plt.xlabel(’Diem’)

plt.ylabel(’So luong’)

plt.title(’Thong ke diem mon Toan’)

plt.show ()

Chuong trinh 8.3: Vé biéu d6 c6 stt dung thém thudc tinh

Thong ke diem mon Toan

--@- Mon Toan 3
5000 - '." se
$ |
s |
4000 - -" »
$ B
; )
® H
g 3000 + . ‘
S E
= ’ :
2] : .
| L] :
2000 3 .
.
d H
1000 4 - F
o® B
- .
oo p
01— o-o-—sssseseene®®® L2
0 2 4 6 8 10

Hinh 8.3: D0 thi hién thi thém thong tin, chii thich.

Tit biéu do trén, ta c6 thé dua ra nhan xét chung rang khodng diém ma nhiéu thi
sinh dat dugcla ttt 6 den 9, va khoang diém dudc nhieu thi sinh dat dugc nhat (trén
5000 thi sinh) la tit 7.5 den 8.1.

Trang 80 The Dariu Foundation



import pandas as pd
import numpy as np

s import matplotlib.pyplot as plt

import warnings

s warnings . filterwarnings ("ignore")

data pd.read_csv(’diemthidhqg2020.csv’)

datal[’toan_hoc’].dropna ()

toan

plt.plot(toan.value_counts().sort_index(), color=’red’,
linestyle = ’:’, marker=’.’, markersize=10)

> plt.grid(True)
s plt.legend ([’Mon Toan’])

plt.xlabel (’Diem’)
plt.ylabel(’So luong’)
plt.title(’Thong ke diem mon Toan’)

; plt.show ()

Chuong trinh 8.4: Chuong trinh hoan chinh ctia biéu dé dudong

R X A
2.2 Bieudo cot
Ta sé dung dit liéu diém thi ctia mon Ngit Van dé vé biéu do cot.

Tuong tu cac budc nhu vé doé thi duong, ta sé stt dung ham bar () dé vé biéu do cot,
chuong trinh nhu sau:

plt.figure(figsize = (15,5))
diem_thi = van.value_counts () .sort_index () .index.tolist ()

s diem_thi = list(map(str,diem_thi))

w

plt.bar(diem_thi, van.value_counts().sort_index())
plt.show ()

Chuong trinh 8.5: V& biéu do tron

10000

8000

6000
4000
2000 | |
o I | I I | . | S . |||

Hinh 8.4: Biéu do cot bi phdn mdnh.

Tuy nhién, do di liéu diém khd nhiéu diém s6 khac nhau, nén khi biéu dién dudi
dang do thi cot sé bi phan manh, khé dé quan séat. Vay nén ta can phai gom cac
khoang diém lai dé de dang trong viéc danh gia, hién thi. Trong truong hgp nay,
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phuong phap 1am tron sé phit hgp hon, méc du sé gay ra cac sai s6 trong viéc danh
gia. Ta s€ lam tron 0.5 don vi diém (vi du nhu 6.25 s€ lam tron thanh 6.5).

van = round(vanx*x2)/2

Ta s€ c6 doan chudng trinh nhu sau:

van = round(vanx*x2)/2
plt.figure(figsize = (15,5))
diem_thi = van.value_counts () .sort_index () .index.tolist ()

diem_thi = list(map(str,diem_thi))
plt.bar(diem_thi, van.value_counts().sort_index())

s plt.show ()

Chuong trinh 8.6: V& biéu do cot
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Hinh 8.5: Biéu do tron sau khi duoc lam gon.

Dé thém phan sinh dong, c6 thém chi thich va phan tram, ta thuc hién nhu sau:

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import warnings
warnings.filterwarnings ("ignore")

data = pd.read_csv(’diemthidhqg2020.csv’)

datal[’ngu_van’].dropna ()
round (vanx*2) /2

van
van

plt.figure(figsize = (15,5))
diem_thi = van.value_counts () .sort_index () .index.tolist ()
diem_thi list (map(str,diem_thi))

s plt.grid(True)
s plt.bar(diem_thi, van.value_counts().sort_index (), color=’g

)

7 plt.legend ([’Mon Van’])

plt.xlabel(’Diem’)

plt.ylabel(’So luong’)
plt.title(’Thong ke diem mon Ngu Van’)
plt.show ()

Chuong trinh 8.7: Chuong trinh hoan chinh ctia biéu db tron cho mén Ngit Van
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Thong ke diem mon Ngu Van
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Hinh 8.6: Biéu do cot biéu dien diem mon Ngu Van.

2.3 Biéudo tron

Ta sé duing dii liéu diém thi ctia mon Tiéng Anh dé vé biéu do tron.

Tuong tu cac budc nhu vé db thi dudng, ta sé stt dung ham pie() dé vé biéu do tron,
chuong trinh nhu sau:

i anh = datal[’tieng_anh’].dropna()
> plt.pie(anh.value_counts () .sort_index())
3 plt .show ()

Chuong trinh 8.8: V& biéu db tron

Hinh 8.7: Biéu dé tron bi phdn mdnh.

Tuy nhién, do dit liéu diém kha nhiéu diém s6 khac nhau, nén khi biéu dién dudi
dang do thi tron sé bi phan manh, khé dé quan sat. Vay nén ta can phai gom céc
khoang diém lai dé dé dang trong viéc danh gi4, hién thi. Trong trudng hop nay,
phuong phap 1am tron sé phit hgp hon, méc dui sé gay ra cac sai s6 trong viéc danh
gia. Ta sé 1am tron 1 don vi diém (vi du nhu 6.5 sé lam tron thanh 7).

1 anh = round(anhx*1) /1

Ta s€ c6 doan chuong trinh nhu sau:
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anh = round(anhx*1) /1

diem thl = ["O” ||1|| ”2" ||3|| ||4” ||5|| ”6“ ||7|| ||8|l ||9
||’ "10"]

plt.pie(anh.value_counts () .sort_index (), labels=diem_thi)

plt.show ()

Chuong trinh 8.9: Vé biéu do tron

Hinh 8.8: Biéu do tron sau khi duoc lam gon.

Dé thém phan sinh dong, c6 thém chi thich va phan tram, ta thuc hién nhu sau:

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import warnings
warnings.filterwarnings ("ignore")

data = pd.read_csv(’diemthidhqg2020.csv’)

anh = data[’tieng_anh’].dropna()

anh = round(anhx*1) /1

diem_thi = ["Diem 0", "Diem 1", "Diem 2", "Diem 3", "Diem 4
", "Diem 5", "Diem 6", "Diem 7", "Diem 8", "Diem 9", "
Diem 10"]

explode = [0, O, O, O, O, 0.1, O, O, O, O, O]

plt.pie(anh.value_counts () .sort_index (), pctdistance=1.2,
autopct="%1.2f%%’, wedgeprops={’edgecolor’: ’white’, ’
linewidth’:0.5}, explode=explode)

plt.figlegend (diem_thi)

plt.title(’Thong ke diem mon Tieng Anh?’)

plt.show ()

Chuong trinh 8.10: Chuong trinh hoan chinh ctia biéu dé tron cho mén Tiéng Anh
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Diem 0
Diem 1
Diem 2
Diem 3
Diem 4
Diem 5
Diem 6
Diem 7
Diem 8
Diem 9
Diem 10

Thong ke diem mon Tieng Anh
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Hinh 8.9: Biéu do tron biéu dién diém mon Tiéng Anh.

3 Bifu dién két qua thong ké bang khudn hinh

Ngoai cac dang biéu do trén dudc cung cip béi thu vién Matplotlib, ta c6 thé vé
mot so bieu do mdi, sinh dong, da dang hon bang viéc st dung mask (khuo6n).
Trong phan nay, ta sé thong ké du liéu nhiing tén thuong dugdc dat nhat.

Ta sé st dung mot s6 thu vién can thiét.

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
from wordcloud import WordCloud
from matplotlib import rcParams
from PIL import Image

Tuong tu nhu nhitng bai huéng dan trén, ta sé thuc hién viéc lay dit liéu 6 cot ren
nhu sau:

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
from wordcloud import WordCloud
from matplotlib import rcParams
from PIL import Image

import warnings
warnings.filterwarnings ("ignore")

data = pd.read_csv(’diemthidhqg2020.csv’)
ten = datal[’ten’].dropna()

Chuong trinh 8.11: LAy dii liéu tén

Sau khi 14y dugc di liéu tén, ta tién hanh gop cac tén thanh mét chubi phan biét
bdi khoang cach. Chuan bi cho viéc vé ket qua thong ké.
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I ten_string = ’ ’.join(ten)

Chuong trinh 8.12: Gop tén thanh mot chubi

Dé hién thi cac tén theo hinh dang nhat dinh, truéc tién ta phai kiém mét hinh
trang den, 6 day s€ stt dung hinh dat nudc Viét Nam.

Hinh 8.10: Hinh dat nuéc Viét Nam mau trang den.

Hinh dat nuéc Viét Nam sé dugc st dung nhu mét dang khudn dé hién thi cac dix
liéu. Ta sé c6 chuong trinh day du sau:

import pandas as pd

> import numpy as np
s import matplotlib.pyplot as plt

from wordcloud import WordCloud
from matplotlib import rcParams
from PIL import Image

import warnings

s warnings .filterwarnings ("ignore")

data = pd.read_csv(’diemthidhqg2020.csv’)

ten = datal[’ten’].dropna()

s ten_string = ’ ’.join(ten)
s rcParams [’figure.figsize’] = 10,15
mask = np.array(Image.open(’vn_mask.jpg’))
 wordcloud = WordCloud (max_words=len(ten), background_color=
"white", mask=mask, max_font_size=100, scale=8,

collocations=False) .generate(ten_string)

plt.imshow(wordcloud)
plt.axis(’off’)
plt.show ()

Chuong trinh 8.13: Chuong trinh hoan thién

Trang 86 The Dariu Foundation



] wu 3z
UPAT: Lk
;iaLﬁhl o 1 "‘ L TR ,'J_CCNLur’E;r‘vcvm
s fr N QUYNH"
EMINANG s
TIEN ™% g 1 i E=E
i TN
" CHAU S QUAN:
YT HINH
KHOALD
RUVEN“"v
QU
“VAN
AT

HANH % NHUN
TRAN
VINH
Hie

Hinh 8.11: Biéu dién cdc tén thi sinh theo khudén hinh dat nudc Viét Nam.
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1.

Cau hoi on tap

Dé vé biéu do duong, ta stt dung 1énh nao?
A. plot()

B. bar()

C. pie()

D. Khéng cé 1énh nao

. Dé vé biéu do cdt, ta stt dung 1énh nao?

A. plot()
B. bar()
C. pie()
D. Khong c6 1énh nao

R~ R X N 2 A <
. Dé ve biéu do tron, ta st dung lénh nao?

A. plot()
B. bar()
C. pie()
D. Khoéng cé 1énh nao

. Ham value_counts() c6 chiic nang gi?

A. Vé do thi

B. Théng ké gia tri xuat hién bao nhiéu lan trong mang

C. Pém sb luong phan tii clia mang
D. Sap xép gia tri cia mang

Chtic nang chinh ctia ham sort_index() 1a gi?

A. Tim kiém
B. Sao chép
C. Xoa

D. Sap xép

Ham nao dung dé hién thi biéu d6?
A. show()

B. plot()

C. bar()

D. pie()

a=round(a+*1)/1
a=round(a*2)/2
a=round(a+4)/4
a=round(ax*8)/8

So=>

Dap an

1.A 2.B 3.C 4B 5D 6.A 7.C

. Dé1am tron s6 a 6 miic 0.25 don vi, ta stt dung cong thiic bién d6i nao?
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CHUONG 9

Du doén tu'eng lai gan bang thuat
toan Hoi Quy Tuyen Tinh

A

[’andas




N

1 Giéi thiéu

Mot trong nhiing yéu cau clia viéc phan tich dii liéu 1a du doan di liéu 6 tuong lai
gan. Bang cach xem xét gia tri lich sit, mot s6 giai thuat c6 sin c6 thé uéc lugng
dudc gid tri trong tuong lai gan v6i do chinh xac kha cao. C4c giai thuat nay da
dugc nghién ctiu béi cac nha khoa hoc phan tich du liéu.

Trong bai huéng dan nay, chiing ta sé stt dung dii liéu vé gia dat theo dién tich clia
nam 2019 va du doan gia dat. Ching ta sé tién hanh thuc hién cac buéc dé phan
tich dit liéu va hién thuc du doan gia dat theo dién tich bang thuat toan Hoi Quy
Tuyén Tinh. Dit liéu dé thuc hanh trong bai nay cé thé dudc tai tit dudng dan sau
day:

https://ubc.sgpl.cdn.digitaloceanspaces.com/PythonData/gia_nha_dat.csv

? L ~ oA
2 Xulydulieu
Do ditliéu 6 phan nay da dudc xii 1y san, nén ta chi can sit dung truc tiép ma khong
can thong qua cac budc nao khac. Ta tien hanh thém dt liéu vao chuong trinh.

import numpy as np
import pandas as pd

s import matplotlib.pyplot as plt

data = pd.read_csv(’gia_nha_dat.csv’).values
Chuong trinh 9.1: Thém du liéu vao chuong trinh

O day, ta sé tu hiéu ring cot dau tién la dién tich (tinh bing mét vudng - m?), cot
thi hai la gia tien (nhan véi 1.000vnd).

3 Biéu dién s6 liéu dwdi dang do thi

Nhu nhiing bai trudc, vé dd thi nay sé kha don gian. Muc dich ctia viéc vé do thi la
cho chung ta thay dugc moi lién hé gitia dién tich va gia dat.

N = data.shape [0]

x = datal:,0].reshape(-1,1)

sy = datal:,1].reshape(-1,1)

plt.scatter(x,y)

plt.xlabel (’met vuong’)
plt.ylabel(’gia (*1000nvd) ’)
plt.show ()

Chuong trinh 9.2: V& d6 thi

Khi nhin vao db thi, ta sé thiy dudc xu huéng tang lén clia gia dat khi dién tich
tang. Huéng tang 1én nhu mot dudng thang, khong bi bién déng dot ngot. Nén &
phan tiép theo, ta sé stt dung thuat toan Hoi Quy Tuyén Tinh dé tim ra phuong
trinh clia dudng thang dai dién cho méi lién hé gitia gia nha dat va dién tich dat.

Trang 90 The Dariu Foundation


https://ubc.sgp1.cdn.digitaloceanspaces.com/PythonData/gia_nha_dat.csv

gia (*1000nvd)

Dién tich (mz) Gia (* 1.000vnd) Nam
30 448.524 2019
32.4138 509.248 2019
34.8276 535.104 2019
37.2414 551.432 2019
39.6552 623.418 2019
42.069 625.992 2019
44 4828 655.248 2019
46.8966 701.377 2019
49.3103 748.918 2019
51.7241 757.881 2019
541379 831.004 2019
56.5517 855.409 2019
58.9655 866.707 2019
61.3793 902.545 2019
63.7931 952.261 2019
66.2069 995.531 2019
68.6207 1069.78 2019
71.0345 1074.42 2019
73.4483 1103.88 2019
75.8621 1138.69 2019
78.2759 1153.13 2019
N . ~ 7oA N X o
Hinh 9.1: Du liéu nha dat nam 2019.
L ]
1400
1200 A
e e
1000 A L ]
L
° L ]
L ]
800 4 ®
eo®
L
L X ®
600 4
®
® L]
L ]
400 T T T T T T
30 40 50 60 70 100
met vuaong

Hinh 9.2: Biéu do ve gid va dién tich nha.
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4 S dung thuat toan Hoi Quy Tuyén Tinh trong viéc
du doan twong lai gan

Xtt ly thuat toan Hoi Quy Tuyén Tinh:

1 x = np.hstack ((np.ones ((N, 1)), x))

° W np.array ([0.,1.]) .reshape(-1,1)

s numOfIrentation = 100

» cost = np.zeros((numOfIrentation,1))
5 learning_rate = 0.000001

s for i in range (1, numOfIrentation):

r = np.dot(x,w) -y

8 cost[i] = 0.5*np.sum(r*r)
9 w[0] -= learning_rate*np.sum(r)
10 w[l] -= learning rate*np.sum(np.multiply(r, x[:,1].

reshape (-1,1)))
11 print (cost[i])
> predict = np.dot(x,w)
s plt.plot ((x[0][1], x[N-11[1]), (predict[0], predict[N-1]),
7r))
1w plt.show ()
Chuong trinh 9.3: Xt Iy thuat toan

Sau khi xti 1y xong, ta sé tim dugc mot duong thang (mau do), biéu dién cho phuong
trinh du doan gia dua theo thuéat toan H6i Quy Tuyén Tinh.

1400

1200 +

1000

gia (*1000nvd)

800+

600

400

T T T T T T T T
30 40 50 60 70 80 90 100
met vuong

Hinh 9.3: Biéu do thé hién phuong trinh dé du dodn gid.

Ta sé dinh nghia 1 ham dé chay phuong trinh du doan va xuét ra két qua:

1 def du_doan_gia_dat (x1):
yl = w[0] + w([1l] * x1
3 print (’Gia nha cho ’ + str(xl) + ’m2 la: ’, yl1)

Chuong trinh 9.4: Dinh nghia ham du doan gia dat
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LAy vi du v6i manh dat c6 dién tich 1a 294 mét vuong, ta sé stt dung nhu sau:

du_doan_gia_dat (294)

s # Gia nha cho 294m2 la: [4442.4948527]

Chuong trinh hoan thién ctia viéc sit dung thuét toan Hoi Quy Tuyén Tinh dé du
doan gia dat.

import numpy as np

import pandas as pd

s import matplotlib.pyplot as plt

o
@

33

def du_doan_gia_dat(x1):
yl = w[0] + w[1] * x1
print (’Gia nha cho ’ + str(x) + ’'m2 la: ’, yl)

data = pd.read_csv(’gia_nha_dat.csv’).values
N = data.shape [0]

x = datal:,0].reshape(-1,1)

y = datal:,1].reshape(-1,1)

; plt.scatter(x,y)

plt.xlabel(’met vuong’)

s plt.ylabel(’gia (*1000nvd) ’)
»x = np.hstack((np.ones ((N, 1)), x))
w = np.array ([0.,1.]) .reshape(-1,1)

numOfIrentation = 100

cost = np.zeros ((numOfIrentation,1))

learning_rate = 0.000001

for i in range(l, numOfIrentation):
r = np.dot(x,w) -y

cost[i] = 0.5%np.sum(r*r)
w[0] -= learning_rate*np.sum(r)
w[l] -= learning_rate*np.sum(np.multiply(r, x[:,1].

reshape (-1,1)))
print (cost [i])

; predict = np.dot(x,w)

plt.plot ((x[0][1], x[N-1]1[1]), (predict[0], predict([N-1]),
)r;)
plt.show ()

du_doan_gia_dat (294)

# Gia nha cho 294m2 la: [4442.4948527]
Chuong trinh 9.5: Chuong trinh hoan thién
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1.

Cau hoi on tap

Muc dich ctia viéc danh gia truc quan clia dit liéu bang do thi 1a gi?
A. Thiy dudc xu huéng thay doi ctia dit liéu

B. Duara cac du doan cho dii liéu

C. Lua chon giai thuat phu hgp cho viéc du doan di liéu

D. Tat ca déu ding

. Ho6i Quy Tuyénh Tinh sé vé ra mot do thi hinh gi?

A. Duong cong

B. Duong thang

C. Duong parabol
D. Duong gon song

. Tai sao Hoi Quy Tuyénh Tinh khong thé du doan dugc tuong lai xa?

A. Vidi liéu dua vao con it va don gian

B. Khong thé du doan tuong lai xa vi khong doan trudc dudgc nhiing anh hudng
trong tuong lai

C. Sai s6 sé rat16n khi du doan tuong lai xa vi thuat toan nay chi phuc vu trong
hoan canh don gian

D. Tat ca déu diing

. Trong cac qua trinh dé di dén viéc du doan trong tuong lai gan, dau la qua trinh

khé nhat?

A. Thu thap duliéu

B. Xt ly du liéu

C. Biéu dién diiliéu duéi dang do thi

D. Panh gia ditliéu dé dua ra thuat toan ap dung phit hop

. Tai sao qud trinh thu thap dit liéu 1a qua trinh khé khin nhét va quan trong

nhat?

A. Diliéu 1a van dé rat nhay cam

B. Diiliéu khéng phit hop sé gay sai léch, anh huéng dén cac quyét dinh
C. Ditliéu l1a riéng tu, khong thé truc tiép cong bb

D. Tat ca déu ding

. C6 phai tat ca bai toan déu cé thé gidi quyét bang Hoi Quy Tuyénh Tinh hay

khong?
A. Dung
B. Sai

. Thuat toan Hoi Quy Tuyénh Tinh chi c6 thé giai quyét nhiing bai toan mtic do

nao?

A. Cuc ky don gian
B. Don gian

C. Trung Binh

D. Phiic tap

E. Cucky phtc tap

bap an

1.D 2.B 3.D 4.A 5.D 6.B 7.A
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Phan IV

Robotics véi Python - Ung dung
Google Home
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Trg ly ao trén Dién thoai

CHUONG 10

A

[’andas




1 Giéi thiéu

Ngay nay, chiing ta da rat quen thudc véi nhiing hé thong trg ly do. Mic di hién
tai, cic hé théng trg Iy 4o da s6 13 hoat dong don 1é trén thiét bi di dong, va phuc
vu cho céc nhu cau vé gidi tri 1a nhiéu, trong tuong lai, tiém ning clia né con 16n
hon thé rat nhiéu.

Hay thii nhin lai vé mdy tinh dé ban hoic laptop ma chting ta dang xai, ban sé thay
riang khong con nit nguén (Power) dé tit ngudn dién hoan toan ctia hé théng niia,
ma thay vao d6 12 mot nat tin hiéu, phai nhin dé thi may tinh mdi tat nguon. Xa
hon, dién thoai di dong hay tivi théng minh, ciing dan loai bé niit nguén va thay
vao d6 1a ché do cho (stand-by). Ly do 1a céc thiét bi hién dai da s6 phai dua trén
hé diéu hanh dé c6 thé dap ting dugc nhu cau ngay cang da dang va phtc tap tit
phia ngudi dung. Ma mot hé théng c6 hé diéu hanh sé mat nhiéu thoi gian hon dé
khai dong. Do do, dé tao cam giac nhanh v6i nguoi dung, cac hé thong nay thu?dng
& ché do chd chii khong tit hoan toan. Thém nita, khi khong tat thlet bi, n6 sé tré
nén bén hon. Vi du nhu may tinh clia chiing ta, khi phai tit nguon néng, hé diéu
hanh sé rat dé bi hong va khong thé khéi dong dudc nita.

Khi 6 trang thai chd, hé théng can mot tin hiéu dé kich hoat tré lai. Hién tai, chting
ta dang chli yéu phai tuong tac bang tay thong qua remote. Tuy nhién, trong tuong
lai rat gan sé 1a giong n6i, ma san pham Google Home la mot vi du. Do dé, cac hé
thong tré 1y 4o hién tai 12 dé mé dudng cho cac ting dung thong minh trong tuong
lai.

Trong bai huéng din nay, ching téi sé hd trg ban doc cai dit mot phan mém trén
dién thoai di dong Android dé€ mé phong nhu mét trg ly 4o. Trong nhiing bai tiép
theo, chiing ta sé st dung trgd ly 4o nay dé diéu khién céc thiét bi khac, nhu bat tat
den, mé quat chang han. Cac muc tiéu ctia bai huéng dan nay dudc tém tit nhu
sau:

« Cai dit cong cu phat am tiéng Viét cho ting dung
« Cai dat ing dung Trg ly ao trén Android

« Hiéu dugc nguyén Iy van hanh ctia phan mém

N\ o - ° /e ) ?
2 Caidat Giong noi - Van ban
Phan mém trg 1y 4o hé trg viéc tuong tac lai véi chiing ta bang giong néi tiéng Viét.
Do vy, chiing ta phai ddm bdo cong cu nay dudc chinh xac. Dé kiém tra, ban sé
lam cac buéc nhu bén dudi (Xem minh hoa 6[Hinh 10.1):
Budc 1: Vao muc Cai dat ctia dién thoai.

Budc 2: Tim kién cong cu Vin ban thanh giong noi.

Budc 3: St dung cong cu giong néi ctia Google.
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Cai dat
Q caida T 1) o -0 Hely < Daura van ban...anh giong néi

o . Céng cu uu tién m
Giéi thiéu dién thoai Cap nhat Van bén ¢6 d6 tuong phan cao

Trinh c4p nhat ing dung hé théng >

Dau ra van ban thanh giong néi Ngén ngi >
Trang thai béo mat > i !
Kich thude van ban
Thé SIM & mang di déng >
Céng cu chuyén vén bén sang 15 néi -
= Wi-Fi at > cta Google m
% Bluetooth Bat > ] - Pr—
Kich thude van ban
Diém phat s6 o it >
iém phét song di dong t ST
K&t ni & chia sé >

Hinh 10.1: Cdc thao tdc dé chinh cong cu véin bdn thanh giong néi

Luu y: Trong trudng hop khong cé giong néi ctia Google, ban doc c6 thé 1én Cho
ting dung (CH Play) dé cai thém ting dung Google LLC.

3 Caidat ing dung Trg ly ao

Ung dung trg Iy 4o c6 thé tai vé tit dusng dan sau day:

https://ubc.sgpl.cdn.digitaloceanspaces.com/AndroidAppBBC/TroLyAo.apk

Trong qua trinh stt dung, ban doc c6 thé kiém tra dudng dan trén dé tai cdc ban
cap nhat méi hon. Sau khi tai file apk, ban cai dat nhu binh thuong.
Luu y: Trong qua trinh cai dat, néu hé thong can quyen gi, ban hay cho phép né.

Sau khi cai dat xong, giao dién cua (ng dung sé hién lén nhu sau:

Hién thi két qua giong néi

Tir kich hoat | Dat tén .
cho Tro' Ly Ao

Lénh 1

Lénh 2

Lénh 3

Ll C4u hinh
Cac lénh xtr ly

Lénh 5

Lénh 6

Lénh7

Lénh 8

Hinh 10.2: Giao dién phdan mém Trg Ly Ao
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Khi khéi dong ting dung, phan mém sé can quyén truy cap USB (dé két nbi véi
mach Microbit) va quyén ghi 4m (dé€ nhan dang giong néi). Ban doc hay luu y dé
kich hoat cdc quyén nay. Néu nhu vi Iy do nao dé, ban khéng cho phép quyén, hay
vao muc Cai dat ctia dién thoai dé kich hoat né 1én.

4 Hudng dan sit dung

4.1 PDatten cho Trgly ao

Ciing gidng nhu c4c hé théng thuong mai cé sin, ban sé diing mét tit khéa dé
kich hoat hé théng, chang han nhu "OK Google" hoic "Alexa". 0 day, hé théng clia
chting t6i cling ho trg ban dit tén cho trg ly 4o ctia minh. Tat nhién, dé kich hoat
né, ban can néi lai tén ma minh da dit cho né.

4.2 Chuhinh Iénh cho trg Iy 40

Day la buéc cau hinh quan trong nhét cho hé thong nay. Hién tai, hé théng hé tro
20 lénh toi da, dudc danh so tu 1 cho t6i 20. V6i mot 1énh, no6 cé 2 chic nang, nhu
sau:

« Nhan dién giong néi tit ngudi duing: Néu nhu ngudi st dung ra Iénh triing véi
lénh dudc cai dit, thi tu clia 1énh sé dudc glii dén mach Microbit trung tam,
va glii di t6i cac mach Microbit khac c6 trong hé théng. Vi du Lénh 1 1a "Bat
dén phong khach". Khi chiing ta néi 1énh tuong tu nhu vay, s6 1 sé dudc giii
di t6i cac mach Microbit.

« Thong bao bing giong néi véi ngudi dung: Khi trg Iy 4o nhan dugc thong tin
tir mach Microbit, 1a cac con so tu 1 t6i 20. Lic do, trg Iy ao sé ndi ra ciu tieng
Viét tuong Gng véi thi tu cia cidu 1énh dugc thiét 1ap.
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5 Cauhoion tap

1. Cong cu phét am tiéng Viét trén dién thoai goi la gi?
A. Cong cu nhan dang giong néi
B. Céng cu van ban - giong noi
C. Coéng cunhan dang tiéng Viét
D. Cong cu cai dit tiéng Viét

2. Cong cu phat am ra tiéng Viét trén dién thoai Android 1a mot ting dung cia:
A. Google
B. Microsoft
C. Apple
D. Tat ca cadc phan mém trén

3. Trg ly 4o gidi thiéu trong bai huéng dan thuc ra 1a?
A. Dich vu c6 san ctia Google
B. Ung dung dudc dua trén dich vu c6 san ctia Google
C. Dich vu c6 san trén moi hé diéu hanh
D. Tét ca déu diing

4. Cé tat ca tbi da bao nhiéu 1énh dudc hé trg trén phan mém Tro Iy 40?
A. 10
B. 20
C. 40
D. Bao nhiéu cung dudc

5. Moi cau lénh dudc cai dit co chiic nang gi?
A. Nhan dién giong néi - glii di s6 thii tu clia cau 1énh
B. Nhan s6 thii tu - phat ra giong néi tuong ting
C. Tht ca déu ding
D. Tat ca déu sai

6. Ly do dé cac trg ly 4o bang giong néi sé thong dung trong tuong lai 1a gi?
A. Cac hé théng da phan 6 ché do cho
B. Tuong tac bang giong néi la ki thuat hién dai va tién dung
C. Tit kich hoat hé théng 12 ki thuat da c6 sin clia Google, Amazon hay IBM
D. Tat ca déu ding

7. Cac quyén can dudc cho phép khi cai ting dung Trg Iy 4o 1a gi?
A. Quyén ghiam
B. Quyeén két ni USB
C. Tt ca 2 quyén trén
D. Khong can quyen gi ca

bap an

1.B 2.A 2.D 3.B 4.C 5.C 6.D 7.C
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Tich hgp Microbit vao Trg ly ao

CHUONG 11

A
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1 Gigdithiéu

Trong bai hudng dan nay, ching ta sé tich hdp mach Microbit véi Trg Iy 4o trén
dién thoai. Day sé la diéu rat thuan tién cho ban doc c6 thé phat trién nhiéu ting
dung phong pht. Tan dung kha nhiing cong nghé Al c6 san trén dién thoai, mot
1énh don gian sé dudc truyén xuéng mach Microbit cho nhiing xii Iy tiép theo.

Dé lam dudc diéu nay, chiing ta can mot két ndi gitia dién thoai va mach Microbit.
O day, ching t6i sé dung mét day USB OTG dé két néi giita dién thoai va mach
Microbit. S di chiing t6i khong st dung két n6i khong day 1a vi mubn dung né6 dé
gtii 1énh cho cac mach Microbit khac nita. M6 hinh két néi gitia dién thoai va mach
Microbit dugc minh hoa nhu hinh bén dudi:

Microbit Sensor

Serial

Hinh 11.1: M6 hinh két néi gitt dién thoai va mach Microbit trung tam

Mach Microbit két ndi véi dién thoai, sé déng vai tro 1a mach trung tim (hay con
goi 1a Gateway). Mach nay sé c6 2 nhiém vu chinh. Pau tién né sé nhan lénh tu
dién thoai va giii cho cac mach Microbit khac dé hinh thanh nén nhiéu ting dung.
Ngoai ra, né cing c6 kha nang nhan di liéu tir cac mach Microbit khac va gui 1én
cho dién thoai.

Chiing ta ciing sé dung ngén ngit Python dé lap trinh cho mach Microbit trung
tam thay vi ding ngon ngtt kéo tha MakeCode. Théng qua hudng dan nay, ching
t6i cling mudn ban doc thiy dugc su phong pht clia ngdn ngit Python, khi né cé
thé hé trg lap trinh dugc cho nhiéu nén tang khac nhau. Tuy nhién, ching ta sé
dung phan mém Mu dé viét chuong trinh cho mach Microbit. Muc tiéu clia bai
huéng dan nay dudc tong hgp nhu bén dudi:

e Lap trinh Python cho Microbit bing phan mém Mu
« Nhan dit liéu t dién thoai théng qua két ndi Serial

« Giao tiép dit liéu khong day véi cdc mach Microbit khac thong qua két noi
Radio
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2 Caidat phan mém Mu

Budc 1: Vao trang chii https://codewith.mu/ va chon tiép vao Download, nhu
minh hoa ¢ hinh bén dudi:

@ Download ~ About  Tutorials ~ Howto.?  Discuss  Developers  Language~

Code with Mu: a simple Python editor for beginner programmers.

r)(+)(&)(&)(>) K M (@)Q)C) () 2O
Mode New Load Save Rin  Debug  REPL  Plotter  Zoom-in Zoom-out Theme  Check  Help Quit
hello.py * %
1 print("Hello fr
print(xobjects, ="', end ! ‘
F bjects, separat ! f | ‘end'

) ke I rguments” are c € 1 tc t

Hinh 11.2: Vao trang chii ctia Mu va tdi phan mem

Budc 2: Chon phan mém tuong thich v6i hé diéu hanh clia may tinh. V6i cai may
tinh Windows 10 hién tai, la dong 64 bit.

Download Mu
TRY THE ALPHA OF THE NEXT VERSION OF MU!

Feeling brave? Don't mind reporting bugs? Enjoy giving feedback? Then we'd love you to take a sneak peak at the (unfinished work in progress) next version of Mu. These are
unsigned installers:

g Mu at EuroPython's beginners® day, this is the version you should install

Hinh 11.3: Chon phién bdn phti hop vdi cau hinh ciia mdy tinh

Budc 3: Sau khi viéc cai dit hoan thanh, giao dién sau day clia phan mém sé nhu
sau:

© Mu 1.03 - untitled - u] X

P+ (L) &) S BE M @) () (C) ) 20

New Load save Fash Fles REPL  Potter | Zoom-in Zoom-out Theme | Check  Hep Quit

3# Write your code here :-)
2|

Hinh 11.4: Giao dién ctia phan mém Mu

Budc 4: Ciu hinh cho phan mém la trinh soan thdo cho mach Microbit biang cach
nhan vao nat Mode G[Hinh 11.4} giao dién sau day sé hién ra:
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https://codewith.mu/

@ select Mode 7 X

Please select the desired mode then click "0K", Otherwisa, click "Cancel®.

’5_1‘. Adafruit CircuitPython
Bl Use CircuitPython on Adafruit's line of boards.

BBC micro:bit
Write MicroPython for the BBC micro:bit.

@, Pygame Zero
|
CRE) Make games with Pygame Zero.

P Python 3
Create code using standard Python 3.

Change mode at any time by clicking the "Mode® button containing Mu's logo.

0K Cancel

Hinh 11.5: Cdu hinh cho phan mém la trinh soan thdo cho Microbit

Budc 5: CAm mach Microbit vao mdy tinh, nat Flash dudc kich hoat va ching ta
da c6 thé lap trinh cho n6. Trong budGc nay, c6 thé s€ c6 thong bao hién 1én, bao
hiéu viéc nap khong thanh cong, véi cac ly do sau day

e Bén trong mach Microbit da dudc nap tru6c mot chuong trinh théong qua
MakeCode nén khong tuong thich véi hé thong Python. Ban chi can nap lai
la dugc.

 Mach Microbit dang dugdc ghép ddi véi phan mém nao dé. Diéu nay rat hay
xay ra khi ban quén tat phan mém soan thao trén MakeCode. D6i véi ngudi
lap trinh théng thao, sé thudng ghép do6i phan mém véi mach Microbit dé
nap cho nhanh. Do d6, can phai tat phan mém MakeCode dé gianh quyén
két n6i cho phan mém Mu.

3 Chuong trinh dau tién

Ciing tuong tu nhu chuong trinh dau tién véi ngon ngit kéo tha MakeCode, chiing
ta s€ hién thuc lai chuong trinh nay, nhung bang ngén ngti Python trén trinh soan
thao Mu. Chuong trinh goi y cho chiing ta nhu sau:

1 from microbit import *

2

s while True:

4 display.show(Image.HEART)

5 sleep (1000)

6 display.show(Image.HEART_SMALL)
7 sleep (1000)

Chuong trinh 11.1: Chuong trinh dau tién trén Mu
Cac cau lénh python trong chuong trinh nay khong qua khé dé cé thé hiéu dudc,

néu ban doc so sanh n6 véi chuong trinh bén MakeCode. Cau lénh dau tién (import)
la dé khai bao cac thu vién ho trg cho viéc 1ap trinh trén mach Microbit. Vong lap

Trang 106 The Dariu Foundation



N

o

N

while True: tuong tu v6i khoi forever. Bén trong né, tuong duong véi 2 cau lénh 1a
show icons va pause bén moi truong MakeCode.

4 Hién thuc chuong trinh cho Microbit

Bay gid, chiing ta sé hién thuc chuong trinh hoan chinh cho mach Microbit dé né
c6 thé tich hgp vao hé thong trg Iy ao. Trong chuong trinh nay, ching ta can 2 chiic
nang quan trong:

« Radio: Dé giao tiép khong day véi cac mach Microbit khac
« Serial: Dé giao tiép gitt mach Microbit dang két néi véi dién thoai Android

Chiing ta bat dau chuong trinh bang viéc khdi tao cac khéi nay, nhu sau:

from microbit import =
import radio

radio.config(group=1)
radio.on ()

uart.init (baudrate=115200)
Chuong trinh 11.2: Chuong trinh dau tién trén Mu

Chting ta can luu y rang, cic mach Microbit chi cé thé giao tiép v6i nhau néu chiing
c6 cung nhém. Tiep theo, khoi uart dung dé giao tieép véi dién thoai, phai sit dung
toc do 115200, vi day la cong uart ao théng qua két noi USB.

4.1 Nhan duw liéu tw dién thoai
V6i chtic nang nay, méi khi trg 1y 4o glii Iénh xubng, chiing ta sé glii 1énh nay khong

day bang khéi Radio dé cac mach Microbit khac c6 thé nhan dudc. Chiic ning nay
sé dudc hién thuc trong vong lap vo tan, nhu sau:

from microbit import =*

s import radio

s radio.config(group=1)

s radio.on ()

uart.init (baudrate=115200)
while True:

msg_bytes = uart.read()

if msg_bytes != None:
msg_str = str(msg_bytes, ’UTF-87)
radio.send (msg_str)
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sleep (100)
Chuong trinh 11.3: Nhan du liéu tu dién thoai va phat ra Radio

4.2 Guiduliéu lén dién thoai

Ngugc lai, m6i khi mach Microbit trung tAm nhéan dugc théng tin gi ti cic mach
Microbit khac, n6 cting sé gui lén trg 1y ao dé xti Iy thém, chuong trinh nay cing sé
dudc hién thuc tiep trong khoi lap vo tan, nhu sau:

from microbit import =*
import radio

radio.config(group=1)
radio.on()

uart.init (baudrate=115200)
while True:

msg_bytes = uart.read()

if msg_bytes is not None:
msg_str = str(msg_bytes, ’UTF-8’)
radio.send (msg_str)

receive = radio.receive ()
if receive is not None:
uart .write(receive)

sleep (100)
Chuong trinh 11.4: Nhan di liéu ti Radio va gti 1én dién thoai
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1.

Cau hoi on tap

Mach Microbit trung tAm két néi véi Dién thoai thong qua:
A. USB OTG

B. USB 2.0

C. USB3.0

D. Bluetotoh

. Phan mém nao sau day hé trg lap trinh Python trén mach Microbit?

A. MakeCode online

B. MakeCode offline

C. Mu

D. Tat ca cadc phan mém trén

Cong cu giii nhan dit liéu gitia mach Microbit va dién thoai thong qua két nbi
USB la gi?

A. UART

B. SPI

C. I2C

D. Tét ca déu ding

. Toc db giao tiép gilia dién thoai va mach Microbit thong qua giao tiép néi tiép

la bao nhiéu?

A. 9600

B. 19200

C. 115200

D. Toc dd nao ciing dudc

. Cau lénh nao sau day dung dé chinh nhém cho giao tiép Radio 1a 12

radio.config(1)
radio.group(1)
radio.config(group=1)
Tat ca déu ding

>

u lénh nao dung dé bat chiic ning giao tiép Radio clia mach microbit?
radio.on()

radio.turn_on()

radio.active()

Tét ca déu sai

>

u lénh nao sau day dé kiém tra bién receive khac null?
receive == None

receive != None

receive is not None

Tat ca déu ding

SOWFQ UORPQ TORPE

bap an

1.A 2.D 3.A 4.C 5C 6.A 7.C
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CHUONG 12

Piéu khién ngoai vi qua giao tiép
khong day

A

[’andas




1 Gigdithiéu

Trd lai vi mo hinh két néi gitia dién thoai va mach Microbit nhu hinh bén duéi,
trong bai huéng dan nay, ching ta s€ tap trung hién thuc chuong trinh cho cac not
cam bien (Microbit Sensor) dé x Iy Iénh tU trg ly ao tu dién thoai.

Microbit Sensor

Hinh 12.1: M6 hinh két néi giti dién thoai va mach Microbit trung tam

Ve cdn ban, mét not cam bién sé c6 2 chic nang nhu sau:

 Nhan lénh tl trung tAm: Lénh nay sé dudc glii khong day t6i nét cam bién.
NoOt cam bién can phai phan loai va thuc hién lénh tuong ting ma né dudc
thiét 1ap.

« Glii thong bao vé trung tam: Trong trudng hop gia tri gidm sat vugt mién cho
phép, no c6 thé gti dit liéu khéng day ve not trung tam dé trg ly ao thong bao
cho nguoi dung.

V6i nhiing chiic ndng phan tich bén trén, ré raing mot nét cim bién sé phai can khoi
Radio dé nhan va gtii dit liéu khong day. Khoi Serial trong truong hgp nay chua can
dung dén. Cuoi cung, not cam bién sé tap trung vao viéc dieu khién ngoai vi va doc
da liéu cam bién. Cac muc tiéu ctia bai huéng dan nay nhu sau:

« Nhan dit liéu khong day ti trung tam dé diéu khién ngoai vi

« Giam sat cam bién va glii canh bdo tit trung tim

« Doc dudc cadm bién nhiét do va anh sang trén mach Microbit

2 Nhan du lieu khong day

Day la chiic ning co ban dau tién: ndt cAm bién sé nhan l1énh tit trung tAm thong
qua giao tiep khong day. Chung ta s€ ké thtta mot phan chudng trinh tit not trung
tam deé hién thuc chiic nang nay, nhu sau:
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1 from microbit import *
> import radio

: radio.config(group=1)
s radio.on ()

; def process_command(cmd) :
8 display.scroll (cmd)
9 return

11 while True:

13 receive = radio.receive ()
14 if receive 1is not None:
15 process_command (receive)

17 slee P (100)
Chuong trinh 12.1: Chuong trinh dau tién trén Mu

Trong chuong trinh trén, chiing ta chi don gian 1a hién thi nhiing gi nhan dudc.
Chitic nang cu thé sé dugc hién thuc chi tiet hon trong ham process_command.

3 DPoéng/Mé cong tac Relay

Relay 1a mot thiét bi s& mang lai nhiéu hting thii cho ban doc béi n6 nhu mot cong
tic ma chiing ta hay xai trong gia dinh. Tuy nhién, céng tic nay ching ta c6 thé
déng mé dugc bang viéc lap trinh, thay vi phai tuong tac bang tay. So do két nbi
thiét bi c6 cong suat 16n (nhu dén, may bom) qua mach Relay dugc minh hoa nhu
sau:

- L= o —
e ——

i LN [ ] [ ] - —
Iﬂ S [ L

L2 ] - | i -

® [=wmm *7 - —
Iu- - ] i

| n‘_:’.f-‘:l' ELAY -

. 5

+ -

Hinh 12.2: Keét noi giita Relay va thiét bi tdi

Chiing ta sé sit dung 2 chan 1a COM va NO clia relay. Y nghia ctia NO la Normal
Open, tic 1a binh thudng cong tic sé hd, mach dién sé khong néi va khong co
dong dién qua tai. Khi ching ta lap trinh kich hoat né, thi cong tic méi déng va
dong co sé hoat dong.
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Dau vao clia mach Relay dugc chuan héa dé phit hop véi mach mé rong Chipi Base
Shield véi chuin cdm 4 chan VCC-GND-Sig-NC. Khi cAm vao mach mé rong, ban
phéi Iuu ¥ chan Sig dang dugc néi véi chan nao clia Microbit thi méi cé thé lap
trinh dudc né. Trong két ndi ctia chiing t6i, Sig dudc nbi véi chan PO, va chuong
trinh dé déng mé Relay dua vao tin hiéu tit Trg Iy 4o dudc goi y nhu sau:

def process_command(cmd) :

if receive == "1":
display.show(Image.HEART_SMALL)
pin0.write_digital (0)

elif receive == "2":
display.show(Image.HEART)
pin0.write_digital (1)

return

Chuong trinh 12.2: Hién thuc déng tit Relay

4 Giam sat cam bién va gui canh bao

Mot trong nhiing chiic ning khong thé thiéu ctia nét cAm bién 1a né sé gidm sat
thong tin clia mai trudng va glii canh bdo t6i trung tAm. Viéc két ndi cAm bién véi
mach Microbit sé tuy thudc vao ting dung ma ban doc phai chon lua cho phu hgp.
Trong bai huéng din nay, chiing tdi chi sit dung cdc cdm bién dudc tich hop sin
trén mach Microbit, 1a cAm bién nhiét d6 va cAm bién 4nh sang, d€ minh hoa cho
chic nang nay.

Tuy nhién, viéc doc gia tri tit cdm bién khong can thiét phai doc mot cach lién tuc,
chang han ching ta can 5 gidy méi doc 1 1an. Tuy nhién, néu chiing ta diing cau
1énh sleep(5000) thi khi giii dii liéu tlt trung tam, c6 thé 5 gidy sau hé théng méi
dap ting. Do d6, dé€ dam bdo viéc dap ting clia hé thong, chiing ta khong dudc phép
xai thém cau Iénh sleep nao nita, ma chi diing mot cau Iénh sleep(100) & cudi vong
lap while True ma thoi.

Dé tao ra hiéu ting 5 gidy méi doc cAm bién mét lan, chiing ta tao thém bién
counter va x1t Iy nhu sau:
from microbit import =*

import radio

radio.config(group=1)
radio.on ()

counter = 0
while True:
receive = radio.receive ()

if receive is not None:
process_command (receive)
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)

counter = counter + 1

if counter > 50:
counter = 0
process_sensor ()

sleep (100)
Chuong trinh 12.3: Tao ham doc cAm bién sau méi 5 giay

Ban doc hay luu ¥ vé viéc xii ly bién counter trong doan chuong trinh trén. Bién
nay sé tang 1én 1 don vi sau moi 100ms trong vong lip while True. Do d6, sau 50
lan ctia 100ms, ham process_sensor sé dudc goi mot 1an, tc 1a viéc doc cam bién
sé dudc thuc thi sau moéi 5 giay.

Ki thuat su dung trong chuong trinh trén 1a yéu cau co ban trong viéc hién thuc
chuong trinh ngay mot 16n hon: Khong st dung cau lénh doi (G day la sleep) va
khéng sii dung cau 1énh lip. Néu vi pham quy tac nay, khi hién thuc thém mot
chtic ning méi, chtic ning cii c6 thé sé khong chay. Cubi cling, chiing ta sé hién
thuc ham process_sensor nhu sau:

def process_sensor ():
temp = temperature ()
light = display.read_light_level ()
if temp > 29:
radio.send ("10")
if light < 300:
radio.send ("11")
return

Chuong trinh 12.4: Hién thuc chuong trinh doc cAm bién va giii cAnh bao

Trong chuong trinh trén, méi khi nhiét do 16n hon 29, chiing ta sé giii cAnh bdo vé
trung tam 1a so6 10. Vi vay, ban chi can cai dit mot cau théng bao cho 1énh s6 11
trén trg ly 4o, chang han nhu "Nhiét do phong qua néng" thi trg ly 4o sé thong bao
ra bang giong néi. Tuong tu nhu vy, 1énh sb 11 trén trg ly 4o c6 thé 1a "Phong hoi
t6i, xin vui 1ong bat dén".
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1.

Cau hoi on tap

Microbit cAm bién két néi véi trung tAm thong qua:
A. USB OTG

B. Radio

C. Bluetooth

D. Tat ca déu sai

. bé doc dugc gia tri cAm bién nhiét d6 tich hop bén trong Microbit, cau 1énh

nao sé dugc st dung?
A. temp()

B. temperature()

C. getTemperature()
D. Tat ca déu sai

. Dé doc dugc gia tri cAm bién anh sang tich hdp bén trong Microbit, cau 1énh

nao sé dugc st dung?

A. display.read_light_level()
B. display.get_light_level()
C. displaylight_level()

D. Tat ca déu sai

. Dé gtii dit liéu khong day tit ndt cam bién sang not trung tam, ciu lénh nao

dugc st dung?

A. radio.receive("10")
B. radio.send("10")
C. radio.sent("10")

D. Tat ca déu sai

. Giai phap nao dé tao hiéu ting doi 5 giay hiéu qua nhat?

A. St dung ciu lénh sleep(5000)

B. St dung cau lénh 13p 50 1an, méi lan 1ip dgi 100ms
C. St dung bién va xi1 Iy bang cau lénh if

D. Tat ca déu ding

. D& tro Iy 4o c6 thé phat ra giong néi 6 1énh s6 10, ciu 1énh nao sau day sé dugc

dung?

A. radio.send(10)

B. radio.send("10")
C. radio.receive(10)
D. radio.receive("10")

. Gia sti cong tic Relay dudc ndi vao chan PO, cau 1énh nao dé bat Relay?

A. write_digital(PO, 1)
B. write_digital(PO, 0)
C. PO.write_digital(1)
D. PO.write_digital(0)

bap an

1.B 2.B 3.A 4B 5.C 6.B 7.C
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