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3.2 2. i hR
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CHAPTER D
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5.1 1.MMEdu &ft4 7

MMEdu JF [ N TR REMSE (CV) FRELMAMEL OpenMMLab, J2—4> “IFERIT" MTRESAIIFA T
Ho 47K OpenMMLab 38 K I HERY [A] ), MMEdu ik 1 #0122 EER AN SR 200, FRAR T i
MERE, FFCl— MBI, 1hA 8 W WG r UG 52 1iAs Fh SOTA AR (state-of -the-art, FRYEIZIA
WEFEAESS f H AR Se BB ) ISR, FFRERS PRI E i AL R R 5L

GitHub: https://github.com/OpenXLab-Edu/OpenMMLab-Edu
P4EEMR . https:/gitee.com/openxlab-edu/OpenMMLab-Edu

5.2 2.MMEdu 1% )L Al fEZ2RY9EL 3

5.2.1 1) MMEdu #1 OpenCV BjLL3%

OpenCV 2—MIFHER T EAIIEHELE, MMEdu i 0 MMCV £EF OpenCV, —“HIKR K.
OpenCV H AR —MRUH B TH, HZ¥E5@E ] ARMETE OpenCV Ay BLA_E IR B S Y7 e . MMEdu M
e NATTTMERIRA AT R T A, 58 MMEdu I i PR, RS — e Bom B, &
NEAERRREVIZR ) A TR AR .
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5.2.2 2) MMEdu $0 MediaPipe BYLLE

MediaPipe &£t Google Research JF % I JFUSAY 2 B ABL a2 ST HERURY STHE AR, Scb5 AR, 9050
RIS, T REJE% 3 k. MMEdu o) MMPose HEHL G HE#) T2 L T35 51, ZRED. (H MediaPipe
RS, TR RFFRHESR. B, i MediaPipe 1 iEse MOLHLEL ) ALILRITIRE, BAEillg A 2
AR,

5.2.3 3) MMEdu 1 Keras BYyEL%%

Keras 2— M EMZ M2 APL, 2%} Tensorflow., Theano DA F CNTK fyif—# %, OpenMMLab #/1 Keras
—FE, RN SRR SCEG M 4E . MMEdu T OpenMMLab, HaBk i HE4E5T Keras,

AT, MMEdu (154 b Keras BEBN{&ERRE , X /N2 A ks A 4F . H H MMEdu [1))iG/Z2HESE /2 Pytorch,
iMi Keras {1955 /2 42 TensorFlow ( & #kt845 £+ Pytorch [ Keras) .

5.2.4 4) MMEdu #0 FastAl gyLL%s:

FastAl (Fastai) 2 EWEn MOOC R4, W2 — PyTorch [T5)ZHESL . Al OpenMMLab (Y32
—HE, A TR TSR A >, FastAl [ AR HI44 19 SOTA R B 255 i filaz 5] FAdi 1 .

FastAl [6] B R T Pytorch, {HJZ241 OpenMMLab A[E][1 42, FastAl HEE% 1 GPU, FZ g3 d/ N Bt E
RMEYIA GPU 245, MMEdu 772K OpenMMLab H1 324§ CPU YIIZRi TH Gk ok, fhdv/NEA A .
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6.1 1. ER—RREE

HITEH /N EREE, MMEdu A BAVRAE T —8 203 . R 801 e MMEdu /) Project SC{F, BT B #

H

F—: TEMMEdu SO, HERIAM, SOPFJe H RGN BFTR .

checkpoints
dataset
demo
HowToStart
MMEdu
M pyzo.exe
README.md
& README.pdf
(%] run_jupyter.bat

[%] setup.bat

Bl 1 H RG]

2022/5/28 23:13
2022/6/9 16:21
2022/6/9 16:21
2022/6/9 16:00
2022/6/9 14:35
2022/5/11 10:08
2022/6/9 15:52
2022/6/9 15:52
2022/4/6 12:45

2022/4/6 14:43

=

i

=

iEE

=

BaEATL
Markdown File
Microsoft Edge ...
Windows #taHE...
Windows #tabE...
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1) NI

KM https:/p6bm2if73b.feishu.cn/drive/folder/fldenfDtXSQxOPDuUGLWZInVO3g
2) FHEIAT

HER#:: https://pan.baidu.com/s/191ul12-T2GF_Pil3hMbtX-g?pwd=2022
FRIY 2022

B BATARLE S “steupbat” SCPF, SERMAEEAE (AFEFTR).

[E] CAWINDOWS\system32iemd.ey > 1 ~ — O X

begin setup
£ - C:\Users\mi\AppData\Roaming\pyzo\config.ssdf.bak
Init config files
Looking in indexes: https://pypi.tuna.tsinghua.edu.cn/simple
Collecting jupyter
Downloading https://pypi.tuna.tsinghua.edu.cn/packages/83/df/0f5dd132200728a86190397elea87cd762uleld2d39ec5e88efd25b2ab
d7e/jupyter-1.8.8-py2.py3-none-any.whl (2.7 KB)
Collecting notebook
Using cached https://pypi.tuna.tsinghua.edu.cn/packages/27/b7/7e602dc8b868bbag8a5u2269205237buaebe3u27d8u89b5851de5f 758
7996/notebook-6.4.18-py3-none-any.whl (9.9 MB)
Collecting ipykernel
Downloading https://pypi.tuna.tsinghua.edu.cn/packages/us/b5/ubee2e5codl2bas9d6eb728d619339feadubsdf623528fb6asaslcdul
968/ipykernel-6.13.8-py3-none-any.whl (131 kB)
| 131 kB 819 kB/s
Collecting jupyter-console
Using cached https://pypi.tuna.tsinghua.edu.cn/packages/fc/e9/5dlele616f7d7a8a9d7f313ac1ubfu3dlea33cae6859eeb761b8cac3
6Uc2/jupyter_console-6.4.3-py3-none-any.whl (22 KB)
Collecting ipywidgets
Using cached https://pypi.tuna.tsinghua.edu.cn/packages/86/7d/06busec5fd685775c7e85b3ea397d8fo29uf66d5708bcee59496eb519
5fc5/ipywidgets—7.7.0-py2.py3-none-any.whl (123 KE)
Collecting nbconvert
Downloading https://pypi.tuna.tsinghua.edu.cn/packages/e8/f9/2de57146b8995d7f1b68d6fdabuT51d68c23Ff52e6flad926a72Tul8ue
8f2/nbconvert-6.5.08-py3-none-any.whl (561 kB)
| I | so1 kB 285 KB/s
Collecting qtconsole
Downloading https://pypi.tuna.tsinghua.edu.cn/packages/9c/93/ec753e8960dfbe3u2508cdcb26foffadofblbdb320d2a3u8fc92c8386
See/qtconsole-5.3.08-py3-none-any.whl (120 kB)
| 120 kB 192 kB/s
Collecting argon2-cffi
Using cached https://pypi.tuna.tsinghua.edu.cn/packages/a8/07/946d5a9431baed5a776a597u6ec385fbbT79b526738d25e4202d3edbb

2 FREEERE B
B DR N =Ly, ¥ E 2 1R IDE,
1) {fifl MMEdu [ Pyzo,

Pyzo J& — U Fi 1Y Python #2842 IDE, Hig 2 WA~ 4 S 2 2 S M 5. ST RER TR
pyzocxeiiﬂ4¢%%%7i‘tﬁﬂ*T%T?Fpyzo, ,\Tarj “Tools” H1fY “pyzo.exe”. ¥l Pyzo $TH “demo” C{3JeHi
py SCf4, W “cls_demo.py”, s “iafT7 B9 CRFSCERERMBIANETT BTGB TR, A AR E TR .

Il 3 Pyzo Fi &
2) ] MMEdu H %A Jupyter.

Jupyter Notebook 21T [ B I T2 HATS B RE P . Hl gl T ed it i k. SRS . 217
ARG FERGR . EAAR R, S P E ALY, EEHIEE . FTTIMRESRTHY “run_jupyter.bat”, HI H
A2 %%EF%E W E R -
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MMEdu

B% cls_demo.py (D:\Project\Project\demo\cls_demo.py) - Interactive Editor for Python — O X
X fmiE WE RE Shel By I8 #HE
= | cls_demo.py Sl
1 from base import * o Emmedu . @ @ 0 0o = xS
2ff from MMEdu import MAClassification Python 3.9.7 (default, Sep 16 2021, 16:59:28) on Windows (64 bits).
1 This is the Pyzo interpreter with integrated event loop for ASYNCIO.
5 def only_infer_demo(): Type 'help' for help, type '?' for a list of *magic* commands.
6 img = 'dog.jpg’ e |
7 model = MMClassification(backbone='MobileNet')
8 model.checkpoint = '../checkpoints/cls_model/cats_dogs/latest.pth'
9 result = model.inference(image=img, show=True)
10 print(result)
il
12
13 def continue_train_demo():
14 model = MMClassification(backbone='MobileNet')
15 model.num_classes = 2
16 model.save_fold = '../checkpoints/cls_model/cats_dogs'
17 model.load_dataset(path='../dataset/cls/cats_dogs_dataset')
18 model.train(epochs=1, validate=True, checkpoint='../checkpoints/
cls_model/cats_dogs/latest.pth')
19
20 -
51 def normal_train_demo(): Source structure [ File Browser @®
22 model = MMClassification(backbone='MobileNet') o= LS T AR SRR B EINABES -
23 model.num_classes = 2 W infer d '0' *
24 model.save_fold = '../checkpoints/cls_model/cats_dogs' only infer_demo :
25 model.load_dataset(path='../dataset/cls/cats_dogs_dataset') continue _train_d... ] CAUsers\luyanan
26 model.train(epochs=100, validate=True) normal_train_de... » 3D Objects =
g; if _name =="_ ) astropy
29 if __name__ == "__main__": » cache
30 only_infer_demo() 3 «conda
31 # continue_train_demo() .
32 # normal_train_demo() ' continuum
» gnupg
» Jidlerc
» .ipynb_checkpoints -
1* pyc T ||z &
: J u pyter Quit Logout
Files Running Clusters
Select items to perform actions on them. Upload |Neww | &
o ~| =/ Name & Last Modified File size
O 0O checkpoints 3 Fal
O O dataset 3 A
0O © demo IFA
0O ©O MMEdu 3 Fai
O 0 results 14 T8
O O tutorials 3 A
O & s=i=iiRER ipynb 10 F&i 1.7 kB
O [ basepy 22 Fai 598
0O O ucense 2FEE H4kB
O [ pyzo.exelnk 167 289kB
O [ README.txt 10 @i 461 B
O [ run_jupyter bat 16 B0 140 B
O [ setup.bat 16 FA0 4418

4 jupyter FL1H| 4]

A A TR AR ETEE, W Y2177, TRERTHET RS XA ERE (W TER ST
print ("hello™) RESMNMIE) , PATRIGMLS R W SEGDHEITT HEB. W AEAN BT HRITH,
B —IR, AGBEIT A RITH . FRITAR 220 [*] NI B S 28 R, Fniz kst il. T I
“demo” CAFIEH) ipynb 044, U0 “cls_notebook.ipynb”,

5 jupyter i1 7 F 1
3) {iiffl HAth IDE,
MR GTH B Hofh IDE, IR ATFRELEE CRCE Python 4ii%ss, BB TIEWT.

6.1. 1. ER—RLRE 15

]
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o BUEITERAR

@ #TH- %) IDE, 41 PyCharm. Thonny %5,

@ Je ' Python Ziifeds, R NMEHR TR “MMEdu” SCERTH) “mmedu” I “python.exe” 3¢
. PyCharm PRIEEEASHC E AN PR o

P& 6 PyCharm fit) BRI 6 428 fic B 5L T
* 4T demo LI
H IDE $TH M8 AE N By py SCHF, 40 “cls_demo.py”, iy “izf7”. BATRCRNAI pyzo —Ff,

6.2 2. ([ Git TEFIhIp=E

6.2.1 1) LFEMA

python==3.9.7

numpy==1.22.2

torch==1.8.1+cul01 # cpud 3 A F K il torch==1.8.1
torchvision==0.9.1

torchaudio==0.8.1

mmcv—-full==1.4.5

mmcls=0.20.1

mmdet==2.21.0

mmpose==0.23.0

16 Chapter 6. MMEdu Zg3%
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6.2.2 2) FEINIE

* %% python
T# python, JiRAS 3.9.7, 3% “Add Python 3.9 to PATH” f Python ZfHds il A RGEMIEAL R, 58 AK
o 23 anaconda

anaconda ;&—1> python [ Z4THL, f33E T python FIAR Z & WL AGAAF I, FI— 45 PIEES conda, FRATELERT
PATE conda Hr 1| d—A i B SRR B R 7 (B FAT T IS 2 n E 48 8 . ATAE S 7 anaconda 5714 )5 T 2K anaconda )4
B TR

AL B A% “Add Anaconda to the system PATH environment variable” X422 B 43 H S RSG50 &
F1 “Register Anaconda as the system Python3.9” BRIAfi Jf] python 4 AS .

o PSR IIASE
FTJF anaconda prompt J5Hi A :

conda create -n openmmlab python==3.9.7

f yes )RR RFLAESEIL, SRR TS R AT A i (A e

conda activate openmmlab

6.2.3 3) LIEMXIKIHIE

] PASE G AR T pip Z%% (T DAEERAE AL SE W] DA BRI AE R IR e s ) .
o 2% PyTorch fll torchvision

pip install torch==1.8.1 torchvision==0.9.1 -i https://pypi.tuna.tsinghua.edu.cn/
—~simple

o 2% mmev-full

pip install mmcv-full==1.4.5 —-i https://pypi.tuna.tsinghua.edu.cn/simple

VEr WG GPU ST, B5 4% mATA ) mmey:

pip install mmcv

* ‘% numpy

pip install numpy==1.22.2 -1 https://pypi.tuna.tsinghua.edu.cn/simple

6.2.4 4) %% mm iR

FPAM GitHub |- 5l mm B AR P22k () 2B AH M, T AR Ay U2 )
o BRE git

N#4ERE: https://git-scm.com/download/win
o 235 mmcls

oz, vEkE mmclassification LAY,

18 Chapter 6. MMEdu Zg3%



https://security.feishu.cn/link/safety?target=https%3A%2F%2Fmirrors.tuna.tsinghua.edu.cn%2Fanaconda%2Farchive%2F&scene=ccm&logParams=%7B%22location%22%3A%22ccm_drive%22%7D&lang=zh-CN
https://git-scm.com/download/win

MMEdu

git clone --branch v0.21.0 http://github.com/open-mmlab/mmclassification.git

S e T R BRSSO e AR, (] od Ay & U B ORI AR .

cd mmclassification

L

pip install -e .

o 2% mmdet
Hrascfhde, vk mmdetection UG,

git clone —-branch v2.21.0 https://github.com/open-mmlab/mmdetection.git

S TR R R AR SO IeERAR (] od ar & VIR B SCIFI AR .

cd mmdetection

g7

pip install -v -e .

: #i8 “ERROR: Failed cleaning build dir for pycocotools”
R 4238 visual studio installer (iRASET- 2015 BIHAT)

T # Hu dk: https://visualstudio.microsoft.com/zh-hans/thank-you-downloading-visual-studio/?sku=Community&

channel=Release&version=VS2022&source=VSLandingPage&cid=2030&passive=false

2 ) 38 A B - S RS RN RS 2l B - ) o+ SR IRIF A, 226 58 UG PRI 3l mmdet 223

o RRABEIR
T DA — R 8 2 T TR 2 A

6.2.5 5) EECTRIMRR
AR LR, WA SRR, TR @S

pip list

Wl 7 2R

6.2. 2. {#f Git TEFZHpE

19
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MMEdu

2.4.0
3. 7. 4 posti

d:\mmedutesti\mmclassification

d: Ymmedutest \mmdetection

|5k
F?l

I'Il ]

hior—d:

T ANL

inz_extensions
el

ertstore

20 Chapter 6. MMEdu %23%



CHAPTER /

{i§ MMEdu

7.1 1. 31517 Demo {4
1) fEIA IDE

Witi pyzo.exe, FTH demo LI H ) cls_demo.py, i=fTFFRIRAH K DIRE, o n] DAL E HANY) Demo U4, 1
MV W] PAYE HowToStart U E 3,

2) % =7 IDE

I SCRHME L) Python Z5ifi45, 41: Thonny, PyCharm. Sublime 5. WL H: Python fifRedsbhlly {1K
B %% H 5 1+ {\MMEdu\mmedu\python.exe},

7.2 2. (AR RBENITIREE

REAT] Demo Ji5, FATEMER T —RIMATTIREEMES % . FEAERI A AT

7.3 3.MMEdu gy & AR B +&

HEPE -

from MMEdu import MMClassification as cls

img = './img.png'

model = cls (backbone="'LeNet")

checkpoint = './latest.pth'

class_path = './classes.txt'

result = model.inference (image=img, show=True, class_path=class_path, checkpoint =_
—checkpoint)

model .print_result (result)

SR 2

21




MMEdu

from MMEdu import MMClassification as cls
model = cls (backbone="LeNet'")
model.num_classes = 3

model.load_dataset (path="'./dataset"')
model.save_fold = './my_model'
model.train (epochs=10, validate=True)
A%

from MMEdu import MMClassification as cls

model = cls (backbone="LeNet'")
model.num_classes = 3
model.load_dataset (path="'./dataset")
model.save_fold = './my_model'
checkpoint = './latest.pth'
model.train (epochs=10, validate=True,

checkpoint=checkpoint)
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CHAPTER 9

#RE Al i H

9.1 1. EZTE

PR AR SISl — D RCR AR RORAL

9.2 2. f§Bf OpenCV {RFIIR KL EiEH

1) 45

import cv2
from time import sleep
cap = cv2.VideoCapture (0)

print("— & FEFBEEE......"
sleep (1)
ret, frame = cap.read()

cv2.imshow ("my_hand.jpg", frame)

cv2.waitKey (1000) # B 714 (X B 2 {1 &= #)
cv2.destroyAllWindows ()

cv2.imwrite ("my_hand. jpg", frame)

print (" A& B & f# my_hand.jpg")

cap.release()

2) IBATRCR

— 3 5 H 15 A0S,
IR 7% drawing.

ipg

25
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9.3 3. {8 PyWeblO #B& Web

1) HER

from base import *

from MMEdu import MMBase

import numpy as np

from pywebio.input import input, FLOAT, input_group
from pywebio.output import put_text

# BRI WAk

flower = ['iris-setosa','iris-versicolor','iris-virginica'l]

# YA

model = MMBase ()

#RANEA

model.load('./checkpoints/mmbase_net.pkl'")

info=input_group ('iF M N E N B o AE 0, [
input ('Sepal.Length: ', name='x1l', type=FLOAT),
input ('Sepal.Width: ', name='x2', type=FLOAT),
input ('Petal.Length: ', name='x3', type=FLOAT),
input ('Petal.Width: ', name='x4', type=FLOAT)

1)

print (info)

x = list (info.values())

put_text ("fRE N HEE D 25 5 (x))

model.inference ([x])

r=model.print_result ()

put_text (' A M B 4 K Z ' + flower[r[O0]['F M AE ")
print ("H B T A 4 E Z: ' +flower[r[0] "M E 1)

ISR A ZETONAIEE

Sepal.Length:

Sepal.Width:

Petal.Length:

Petal Width:
2 PEe=
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9.4 4. EEREFREHFALAEEER

1)

9.4. 4. EEFFEHFAEEER
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cHAPTER 10

MMEdu 59 B R/

MMEdu — U — MRS, S AT -
MMEdu (R H SREFAATE -

OpenMMLab-Edu

F— MMEdu

— checkpoints

— dataset

F— demo

— HowToStart

F— tools (github)

— visualization (github)
|— base.py

— README.md

— README.pdf

|— setup.bat

F— %% X3 % . ipynb
— pyzo.exe

F— run_jupyter.bat

A E T BRI

10.1 MMEdu B#&%:

P I RBR A IR Z AU . BRSO “models” MIEFREPRE ST “mmedu” . “models” SC{FJE i
BT AAEE DL A, B B SCPERI AR SO, BRI SOR G i TR R L RS TIZAR
BN AR AIE U . “mmedu” SCPEJEAT LT MMEdu A8 BRIZ AT T aR IR i/ N BRAE W T 0 2

29
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10.2 checkpoints H3%:

AR R TN AR R A SO, 73 BICAE VAR A4 B i 44 B SCHEIE TR, 4l “cls_model”

10.3 dataset H%:

FFRCR A I EHAL 55 HE 5 AR . 0 HIBCE VAR A B &4 (SO TR, 4l “cls” . [A]I github EJEH 5%
NIRAFI T AR A E SRR AU SCRS, AN “pose-dataset.md”, SURYHRAE 14k IMSLHO Y 0 Kt A%
G W\ < 45 NI U032 I = 4 7T =

10.4 demo HE:

TR MR AR, W “cls_demo.py”, F4EAL TIHAE f. MARBEF A4S oy UM ipynb SCHF,
WS F &P “Python IDE” # “jupyter notebook” iz47, R[iaf7HE HRAY “pyzo.exe” Fl “run_jupyter.bat” J5
FTH AR -

10.5 HowToStart HE:

TS AR T I BAESCRYS, 40 “MMClassfication i ] #0fE.md”, SCRYER ML T ARSI UERH . Sl S
4% . AR} github F I H SN IAAECT OpenMMLab 45N A& SCEY b BSGER I 2 I [l2: 2%, 40
“OpenMMLab_MMClassification.md”, 2t TR, ANEIREH . EEBENR . RIS,

10.6 tools HR:

B RS A et . RRIBER MRS SN TR . JFELMSr AR Ed s TR, Hdndeipt TR
TH.

10.7 visualization H3x:

AT ARA S i
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cHAPTER 11

MMEdu RsER %

MMEdu T OpenMMLab (564t EIF %, [T A/,

S 3 HE CPU Y14 fsid .

R ZHR fER IfigE
MMClassification | MMCLS a2
MMDetection MMDET | & F H 4 A6
MMGeneration MMGEN | GAN, Xu#&1ik
MMPose MMPOSE | &2%2

MMEditing

MMSegmentation BRI
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CHAPTER 12

El{& 9 ZiEH: MMClassification

12.1 &

MMClassifiation ) 3= ZE B Fe 2 X7 KR A T2 . H 03500 SOTA %A LeNet, MobileNet 45,

12.2 & Fi5EA

MMEdu H fi 8 7 “f5 k8 A7 XL, FHE W Il % T RE (1% /check-
points/cls_model/hand_gray/latest.pth) . £ demo C{:Jd7, WAL T —5k B Ao

12.2.1 1. EERIHEIR

AR P b5 MMClassification (3, FAT TR R FATE 2 I ZR i AR BRI R SCIFREA T4 RE,
Stk AR MRHE R Y HERA L

PATACHS AR

import base # MHAMFE (KA MF FE)
from MMEdu import MMClassification as cls # 3 Ammclsif 3

img = 'testrock01-02.png' # F EH#ATHBEWE F BB, KAVE AdemoX & R LW H K
model = cls (backbone='LeNet') # 2L /4| L MMClassificationfg Al

model.checkpoint="'../checkpoints/cls_model/hand_gray/latest.pth' #_
S EFEAMMEARE X
class_path = '../dataset/classes/cls_classes.txt' # 8 & Il % & # % &

result = model.inference (image=img, show=True, class_path=class_path,.
<»checkpoint=checkpoint) # 7 CPU_ # 17 4 #

model.print_result () # % 4 %4 &

# EAHETUBERshowti ERAEREFTERTERER, AR LB TERE R

33
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pred label: 1

pred score: 0.69

pred class: rock

IBATEAR NI

WHERE R CEREMER) 2R S RERAFAE demo SCAFIETFIW cls_result SR, 40
RAE demo FEAKIIZ LI, RNHHHL, RES AN 2488, ERTDAH O R 25K .

] DURFISCER O B O — SR, SR G F8 5 SO e Bk AR b A T— AL R A dtt 4 . J0FE demo SC{4:
Je N> cls_testIMG UL -, 1247 R B A s .

img = 'cls_testIMG/' # H E HATHEHN —HE W ER
model = cls (backbone="LeNet') # 54| . MMClassificationfs #l

model.checkpoint="../checkpoints/cls_model/hand_gray/latest.pth' #_.
18 E fE B A E X
class_path = '../dataset/classes/cls_classes.txt' # £ E N & & W %K &

result = model.inference (image=img, show=True, class_path=class_path,.
—,checkpoint=checkpoint) # 7 CcPU L ¥ 1T #

model.print_result () # i} 4 %

# AHETUNBEshow MR RAEREFFEETERE R, WARLNETERAE R

B EHAHHRT ‘cls_result’ SUPFRHLINEL X AIEI A MHEBSR I, BRI R 4SR5 Ry
BRI, BIRXASCPJe T AR HEBAE A .

FET RS Ay AR AR R -
o Pl e

img = 'testrock01-02.png' # #H ZHEE W B E, EHEARDH A Hdemo X F R P EHBFH A

SR B TR R, AFREE img ABRARRIT (LR E AR B AR )
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o SpIfbER

model = cls (backbone='LeNet') # =L |t MMClassificationti Al

XX T MMClassification BIZUHRALIY S BT MFRE, MMClassification X A S HE
backbone,

backbone: F§EM I MMClassification fiffl, BRASEE 'LeNet ', M4RiEHE W DAATBNRIZS
BOAME FAS R

o BRI HER

model.inference (image=img, show=True, class_path=class_path, checkpoint=checkpoint) #_
< fEcpu b #4748

R EAE LA R AR 2 A inference BECH RIMTHEATHERE , FATX AN TIUANSEL, image KA
HURHER P B4R, show (URREMTHEEAREIRE ), class_path [UEINGHENEEE, checkpoint
A E B BORTRA E ST

* BRER
1£ MMClassification H1X} T inference REUAA HAMAE ASEL, TEiX AT -
device: MEHIFTHIIEA, BRIAH cpu', WERHE SR GPU, W] DS EUEMCH 'cuda: 0", il GPU
PEFTHERE
checkpoint: g BB E M, BUASECH None, WA FEEBANCE S, BARIGS
i1 FH BRI AR RAS i SO T4
image: HEHIEFIEEAE
show: fi/RMEH, BN True, FRHEMGEER BAMERILEHE
class_path: FBENLGENIRE, BHIASECH ' .. /dataset/classes/cls_classes.txt',

save_fold: QRPN 4, BRI N FATH, BOASHEON 'cls_result', HPBAIPAESCH A O
R4 T

12.2.2 2. II%ERY

{52 T vl ) AR B AT 5 B 4435 MM Classification Il Zkid fe, FAT& N EIEAT RN 41 -
TEIBAT IS 1, TR EEA — MR, X HBAT R EHR B A 3k 5 TIA0 7 JBi e o
O S REE AT LN

v dataset
v cls
> cats dogs dataset
v hand_gray
> test set
> training_set
> val_set
= classes.txt
= testixt
= valtbxt

12.2. {EfMEA 35
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hand_gray SC{FJe il & = AN E R S0k, test_set,training_set,val_set /ilfEEIIREE, %4
IS IEEE T A= txt X, classes.txt igsRizBIRENRN2LT], test.txt fl val.txt 4
FHESEMHAE A BIE LR A4 .

o USRS

model = cls(backbone='LeNet') # L@, # & , 48 & 5 H B £ A B A 5 4.
model.num_classes = 3 # 45 & #4E & 7 0 £ F #H &

model.load_dataset (path='../dataset/cls/hand_gray') # M35 & $ i & K & F o # # %
model.save_fold = '../checkpoints/cls_model/hand_gray' # % B # il B & 7 & &

model.train (epochs=10, validate=True) # #% & | % W epochik # VL K & & 3 47 iF &

PEANEEW]
S P AR AE R AT A A
o TREIONE

model.num_classes = 3 # 48 E B E F WK 5 H =

o ImEE G

model.load_dataset (path="'../dataset/cls/hand_gray') # M35 & $ 3 & & 2+ o 4 4 £

AR TGEL A4 path SHENNGLIRER RS, RBIAE B SO b T Rl S B AR i
BOCHE, I PREATIE NI GRIA S PSSO

o MREBRSHAF RO E

model.save_fold = '../checkpoints/cls_model/hand_gray'

o BORYIZE

model.train (epochs=10, validate=True) # & & | % 8 epochit # L X 2 & ¥ /7 7F &

PRI 10 DMew, FAEIZRES ARG IR T PRAY .
* SRR

train WPCHRHRZSHL, h THAMER, MMEdu C 24524 R 2 H0NSHOE T EGAME. Y5 EAR T o
BUMSE TREARHEIEGFRNIGRCE . THEDRHEAEY train MBS DSEL

epochs: BRAZHCH 100, TFHENGMRK, MAE LA HRATEN 10,

validate: fi/R{E, HfEN True 8{FH False, BRIASECHN True, GG NG, RESHEELR
IEE EITIRAL, True WBSEEFHTIRAL.

random_seed: BEHLFPTHME, BIAS 0 RIRBEA, G BEALAR T SR S8/ M SR 45 R A AL -

save_fold: BEIPIREIIE, 8N None, BRHMNBEAERS RN . /checkpoints/cls_model/, HIHRA
A RAAEIZER T, 7T H e e,

distributed: fi/RMH, FnBEmIESHRNIRE RNz, BRIAh False,

device: YNIZRN I AEMMBA, BIAN cpu', WERALIKSRF GPU, thnl AR SHENUCH  cuda: 0", fif
I GPU #EATHERE

metric: EHEAR, BUASHECN 'accuracy', FEIATRIIEAEI ST H 0 20MERI R, Br(am LRI
PEREMUEF, FAEBITR T Z F A H B4R

save_best: Wilbftr, BRIASHCN auto! , FEMATRHEALPEAlT St F AERT R, Bfab s U A2
REMUEF, 1A e T 2 G 2R R AR AT
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optimizer: FATIEMUIILILET, BUASECN s6D, sGD SAEINZRMLAH AT 55 mini-bath (A .

P R BOASECN 1e-2 ) 0.01, HEERAPEATHEE RN IR T RREE , ) R,
MGEARARIENG, 2 R Ry, B SR,

checkpoint: JFEMAMBAIESCIE, BIASECH None, WEREAFEHBUILESN:, IAKNTKE
(PR AR AS B ST A TP

PAT RS2 5 R IsA T4 R0 T 18 :

No CUDA runtlme is found, usmg CUDA_HOME \Program F1les\N\.I'IDIA GPU Lompu‘tlng Toolklt\LUDA\\.rll 1°
No CUDA runtime is found, using CUDA HOME \Program Files\NVIDIA GPU Computing Toolkit\CUDA\w11.1"
2822-05-17 14:34:@9,161 - mmcls - INFO - Epoch [1][18/48] Ir: 1.808e-02, eta: 8:02 ime: 1.362, data_time: 1.352, loss: 1.8977
26 1 mmcls - INFO - Epoch [1][28/48] Ir: 1.808e-82, eta: 8:01:12, time: ©.094, data time: 8.685, loss: 1.8951

mmcls - INFO - Epoch [1][3@/4@] Ir: 1.000e-02, eta: ©:00 ime: @.895, data_time: @.886, loss: 1.8894

mmcls - INFO - Epoch [1][4@/48] Ir: 1.808e-82, eta: ©:00:32, time: ©.095, data time: 8.027, loss: 1.8823

mmcls - INFO - Saving checkpoint at 1 epochs

] @/33, elapsed: @s, ETA:No CUDA runtime is found, using CUDA HOME='C:\Program Files\NVIDIA GP

Mo CUDA runtime is found, using CUDA_HOME='C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.1®
[222>30000 0300000503000 0300300303005 303 3555335 ] 33/33, 5.9 task/s, elapsed: 6s, ETA: 0952822-05-17 14:34:17,881 - mmcls - INFO - Epoch(va
ccuracy top-1: 42.4242
No CUDA runtime is found, using CUDA HOME="C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.1'
No CUDA runtime is found, using CUDA HOME \Program Files\NVIDIA GPU Computing Toolkit\CUDA\w11.1"
2822-05-17 14:34:30,81@ - mmcls - INFO - Epoch [2][18/4@] Ir: 1.088e-02, eta: @:00:41, time: 1.292, data_time: 1.283, loss: 1.8585

mmcls - INFO - Epoch [2][2@/4@] Ir: 1.008e-02, eta: ©:00:29, time: @.013, data time: @.904,

mmcls - INFO - Epoch [2][38/4@] Ir: 1.888e-02, eta: @:00:21, time: @.012, data time: @.084,

mmcls - INFO - Epoch [2][4@/4@] Ir: 1.008e-02, eta: @:00:14, time: €.011, data time: 8.083, loss: 1.8126

mmcls - INFO - Saving checkpoint at 2 epochs
[22222o0ororoorrorrrbborrrrdrrorrrrrrrrr»rrrrr>>>] 33/33, 1877.4 task/s, elapsed: @s, ETA: 0952822-05-17 14:34:31,452 - mmcls - INFO - Epoch(
ccuracy top-1: 42.4242
No CUDA runtime is found, using CUDA HOME="C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.1'
No CUDA runtime is found, using CUDA HOME="C:\Program Files\NMVIDIA GPU Computing Toolkit\CUDA\vi11.1®

mmcls - INFO - Epoch [3][1e/4@] Ir: 1.0@8e-02, eta: @:00:14, time: 1.284, data time: 1.276, I 9.9498

mmcls - INFO - Epoch [3][2@/4@] Ir: 1.008e-02, eta: ©:00:08, time: €.012, data time: @. 1 8.9164

mmcls - INFO - Epoch [3][38/48] Ir: 1.888e-02, eta: @:80:03, time: @.012, data_time: @.083, 1 8.8496
2022-05-17 14:34:44,655 - mmcls - INFO - Epoch [3][48/48] Ir: 1.008e-02, cta: @:00:00, time: @.011, data_time: @.0e3, 1 9.7583

MMifE checkpoints\cls_model RPN EIME TWFISCHF, —42 None.log.json XfF, E
SR TRABAEN RS R P — 264, Wi I3 1r, FrHmIE] time, AR loss %5 H—
A F-pth S, X AR AT GRad R R A AR

12.2.3 3. gk4EilSk

TEX -, FNISEEIMBZ HiIZhid iR B I 25, ﬁu%,a:%ﬁ%z AT I ZRAIA Y epoch B I 15 5
H P2 WU AR AP AT RO S5, AAE R T A 23 2 £

model = cls (backbone='LeNet') # 74 b £ 47 £
model.num_classes = 3 # 15 7 %48 & b oy £ 5l 4 =

# model = cls (backbone='"'LeNet', num classes 3)

model.load_dataset (path="'../dataset/cls/hand_gray') # [ & E‘C K 1 {fF ﬂ"é‘ 47

model.save_fold = '../checkpoints/cls_model/hand_gray' # #& & # & W& 7 B £
checkpoint = '. ./checkpoints/clsfmodel/handigray/latest.pth' # }L‘ EEH BB AR AE UK

model.train (epochs=50, validate=True, checkpoint=checkpoint) # # 4T # | %

XHEINTE D SEAEZ I AR 2 R P S TR, B2 train IZI%ZEPE’J checkpomt SR
AR H A P, R R VR TR E TR BT R RO AR, YRR Rt ISR
AT B S A
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12.2.4 4.SOTA ERI{+4B

H B MMClassifiation 37431 SOTA %45 LeNet. MobileNet 25, i3k Seii% 1 /5 I LG A A R H AT .
¢ LeNet

& TR EE AR R
¢ MobileNet

TR ZEI B, SR 1000 442K
¢ ResNet

Pz T A RS, ZERTRTE, RORIKHE
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cHAPTER 13

(e MR MMDetection

13.1 &

MMDetection [ 2L HE: 4 th &7 SOOI H BRI 2 S0 R A4 8K, (RIS D HEAE H 6 SR B 5 T X3
H iy SOTA $i%U4 FasterRCNN, Yolov3 42,

13.2 & FiEA

MMEdu IS T “RRI” s, FHE LG TAE (#4%: /checkpoint/det_model/plate/latest.pth ) .
TE demo SCHRFer, MHRIE T —IKIRER A (F4E) AT,

13.2.1 1. EE: IR (245 CPU)

ARARPUE b TR % MMDetection 35, FATEBEM HIATC ZFINFREF RRBARCE SO TR, §2
K P 0 S R P R

AT

import base # M HKM T E (KA MK FE)
from MMEdu import MMDetection as det # 5 A\ mmdettZ 3t

img = 'car_plate.png' # ¥ EH#THBENERFEE, RNME AdemoX tr kR EH E K

model = det (backbone="FasterRCNN") # 5L 4| {L MMDetectionti Al

checkpoint = '../checkpoints/det_model/plate/latest.pth' # & FF FH W & N & L
class_path = '../dataset/classes/det_classes.txt' # £ F ) % & W &% 12

result = model.inference (image=img, show=True, class_path=class_path, checkpoint_path.
<= checkpoint) # 7 CPU_L ¥ 47 4f #

model .print_result () # %4 4% F

# AR ETUBERshowti ERAEREFTERTERER, AR LNBETERE R
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RS A ARSI R) S VASASE S F A FRRIFAE demo SUAFJERHY det_result SUPRIETR, 4N
RAE demo FPAKBIZIMI, AL, REXAZNET. SR, LATLAH CHE R SR Z TR

Gt ] DARFSAR Y R e — SO, ARG SCP R AR AT — AL AR . S07E demo SCHF
T A det_testIMG PRI f, 1247 T X B .

img = 'det_testIMG/' # I E M /THEWH —HE A o K7

model = det (backbone="FasterRCNN") # 5L 4| {t MMDetectionti Al

checkpoint = '../checkpoints/det_model/plate/latest.pth' # & FF H W & N £ X #
class_path = '../dataset/classes/det_classes.txt' # 8 Z N & & W K £

result = model.inference (image=img, show=True, class_path=class_path,checkpoint_path.
<= checkpoint) # f£CPU_I 3t 17 4 ##

model.print_result () # % 4 4 &

# FHGET UG Gkshowti X REREFERTFAERBAR, WABRANETERAR

BLEMUHIHRT ‘det_result’ SUPFREUIMBLTXAR A MHEBSERE, RIKIE R OEER S EIEER
BRI, GEATPAREAS SO T AR AR .

AR R R A AL -
* P h e

img = 'car_plate.png' # f%iﬁﬁﬁ@}ﬂl 154] %%, ﬁfiﬁﬁ{{@%ﬁg‘]demoif’#}%t{“lﬁﬁ@)—%

WERGEH A C BRI, RFTEEN img AERARRITT (LR BRI X AR AT ) o
o SBIbER
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model = det (backbone="'FasterRCNN') # 7{ W ﬂﬁMMDetectionf‘i}% i}

XX T MMDetection BRI S HHFITAERE, MMDetection XFHE AMNSEE backbone,

backbone: §EM M MMDetection i, BHAfH 'FasterRCNN', M4REH AL HITBEWNIZSE
PASE AN [R5

o BRI HER

model.inference (image=img, show=True, class_path=class_path,checkpoint_path =_.
<»checkpoint) # 7t CpPU b 3 17 4 #

FeTts ZAE P R AR 2 A inference s RIMTHEATHERE , FATX AN TIUANSHL, image KN
USRI A AR, show NFR IR ER/REIRIE A, class_path AFGERKIE, checkpoint
G B BORTRAL E ST

o BRI
1E Detection_Edu H1 %[} inference pREGAAH HAMMIE ASEL, FEix HaE i i -
device: T RIS, BAN cpu', WK GPU, ] DAEFSEUETCH "cuda: 0", il GPU
PEATHERE.,
checkpoint: Fg& M HMBEAE S, BIASECH None, WA EMBIAE LM, LK
i FH RN AR RS FE S A TR
image: FHEFEE FIIEEEL.
show: /KA, BRINAN True, FRfEM)G &M BnERIgsR.

rpn_threshold & renn_threshold: 0~ 1 ZJE|MEE. T FasterRCNN A— AN B A AR, X
WS E BIFR AB BOS TARER AR B RR RS, & Tk MR g R (G BLAN SR [R) AT s B
i, WalRES LI I T Z24ME) .

class_path: RENNGLENELE, BIASECN" . . /dataset /classes/det_classes.txt",

save_fold: PRAFIIEIA 4, BARSTH N TATH, BOASEON det _result', HIPRATDAE SCHHCE
AT

(BRJEMAZER G, FATRAET R0 BT TR B RE ) «

13.2.2 2. IS EE

(1 T £ OB B AT 7 ALK MM Detection (Il Zkid A, FRATAGIEIRBIN B, A EHFT A4 -
FEIAT I, BB — RS, XA SR A A KR 4R .
Bm e ST S5 e -

coco LR AU annotations fl images, 3 RIFAERREAE B AR B R8s, R Soie
THA train Ml valid B> json 3.

o U RR

model = det (backbone='FasterRCNN') # LB EA | L2 5% FEH KNS %.
model.num_classes = 1 # #HATZE MR 4, W A H— /K5,

model.load_dataset (path="'../dataset/det/coco') # M 35 & # 48 & & 2 F jn & % &
model.save_fold = '../checkpoints/det_model/plate' # & & # & W # & % #%

model.train (epochs=3, validate=True) # & & il % W epochik # DL X & & # 47 iF
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v det
' COCO
v annotations

{} trainjson

{} valid,json

v images
» test

> train

PRI
SRR B (RS A I LR PR
s L e

model.num_classes = 1 # #t4T % B iF 4, it A H — % 5

o ImEE 4

model.load_dataset (path="'../dataset/det/coco') # M4 & I & K 2 & n 2 4

X RBATELA—N path SREIVIGEAE R AR, BRI/ AR AE SO b T i e Bk A i i
BICHE, MR EATAE VN ZRIA S H AT

o TR BRS B RR AL E

model.save_fold = '../checkpoints/det_model/plate’

o BORLIZR

model.train (epochs=10, validate=True) # & & | % W epochik %% DL X & & 3 47 &

FRI 10 M6, FEIRETIR KR ST IR
© UG

train RPCRHMRZ 24, H THAIMER, MMEdu Q254 K2 HNSECE TEAE. M BRI o
BB, TRESAEIE IR . THDREEANEN train MBS DS

random_seed: BEHLFPT-HME, BRIAY 0 RIRGEH, G BEAURR 5 SRS 2080/ MR B S v 5 SR A AL -

save_fold: BIRIFEIEIEE, BRHASECH . /checkpoints/det_model/, WIRAEBEUEELEZH F
T, ATHCHEERE.

distributed: fi/RK{H, HAEN True B False, BUASHCH False, &4 True WEIMEH I
Y.

epochs: BRUASHCH 100, MTHEENGRIER, e LA HRATIEN 10,
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validate: fi/R{E, HEEN True B False, BRMASECH True, HILGER)E, HEEGEETLLR
¥ 4E EIEFTITA True N2 FH TIPS .

metric: HEfEbR, BOASECN boox ', TEDEATHLA Al I So vt 35 H I Ao ARSI AR 0 S5 s I HE AH 52 1) 22
N L A S S SIS I T

save_best: BibfEtn, BRIASHCH 'boox_maAP ", FEMATHI PRI ST rERR A, B e it A
BUPEREBLAY , IBATERR T 2 G 2R R AR AT
optimizer: FATIEMMIAYILILET, BOIASHCH sGD, sGD KAEYNZRA AR ik ACIT53 mini-bath AHEJE

315, BASHCH 1e-3 B 0.001, HiEBUMHTRIIE FIROSK . (MR, #5050,
I BREN, T K, HURTE SWE L.

weight_decay: RUEFMSE, FARATTRAIZ LXK R B2, By ki a, BOAEDH 1e-3 HJ
0.001,

checkpoint: BRIAN’ None’, FIRTEYIZRIIAE AU (LA . AR IIZRS AR (Sl e
A), WSHUe A—PEAEAE, FATR IR EL T AR Sk 5.

PAT LIRS 2 R B4 T4 R A0

M7 checkpoints\det_model XIS ZBZL TWFI L, —4J& None.log.json ff, B
OR T HRATBAEN I RE P i) — 2280, Findi2A>I % 1o, FrHEE time, DA loss % H—
A2 pth SO, XA R FRAHE VI i A P B AR A AR

13.2.3 3. gk&Eilgk

TEX—H, AN SBEMBZ ATl Gl BB EE Y2, R ESES 2 AT ZRATRII epoch HURB Y TE R
& P LB AR BT RN R, HIAE T T ACRD A 2 £

model = det (backbone='FasterRCNN') # #] 44 1h 52 4 42
model.num_classes = 1 # #ATZE W IE A, b 2 A -

model.load_dataset (path="'../dataset/det/coco') # i :5; e 7z
model.save_fold = '../checkpoints/det_model/plate’ W R F B R
checkpoint="'../checkpoints/det_model/plate/latest.pth' # iJ if;' (A By R )( ER e

model.train (epochs=3, validate=True, checkpoint=checkpoint) # # 4T ﬂ% I 2

KEIATA A SHAEL I AR T S N, MRl train AN checkpoint 24, X
AR U LA BEAR , R R R R I T PPN R AR, S ARt ] DARRIE AR T ZNI R AN
[T R RE S50
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13.2.4 4.SOTA R4

H B MMDetection 3 $[1) SOTA #i74 FaterRCNN, Yolov3 £, XA /ERAE R ER AT .
* FasterRCNN

SRAPDSUGTRIN 5%, TDARRRZ RUBE . /NE AR, @ R
* Yolov3

HEAT— el , R, 35 AT RSO A i (7] .
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cHAPTER 14

BHEX MR MMBase

14.1 0. S|IA\B

from MMEdu.MMBase import *

14.2 1. FHR{EHRY

model = MMBase ()

14.3 2. FAHIE

BEAR SR Ivis 5 R AERRARAE A7 Bl o

# I &%

train_path = '../dataset/iris/iris_training.csv'

x = np.loadtxt (train_path, dtype=float, delimiter=', ', skiprows=1,usecols=range (0,4))
—~# B WA, HFAE

y = np.loadtxt (train_path, dtype=int, delimiter=', ', skiprows=1,usecols=4) #._.
SHEBE R, A

# R B

test_path = '../dataset/iris/iris_test.csv'

test_x = np.loadtxt (test_path, dtype=float, delimiter=', ', skiprows=1,usecols=range (0,
—4)) # EECH WA, HFAE

test_y = np.loadtxt (test_path, dtype=int, delimiter=',',6 skiprows=1,usecols=4) #_
SHEBE R, A

# W BN

model.load_dataset (x, V)

47
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14.4 3. EEER

BRI, FEHGER S . R T B 2 ad R R 2R

model.add (layer="'Linear',size=(4, 10),activation='RelLU') # [120, 10]
model.add (layer="'Linear',size=(10, 5), activation='ReLU'") # [120, 5]

model.add(layer='Linear', size=(5, 3), activation='Softmax') #

[120, 3]

PAEMA add () ¥ERMZE, 240 layer="Linear' FRIRMMZRLNZ, size=(4,10) FRiXZ
rANLERE N 4, W 4E)E N 10, activation="ReLU"' F/n{§i[] ReLU BUGHREL. il add () M

AP ULPRR 1,

14.5 4. 2RIk

Rl AR AT e

model.train(lr=0.01, epochs=500,checkpoint=checkpoint)

SR I Jyf 2] R, epochs SIZRAERL, checkpoint SyBUARIALERAR, 24l Ji] checkpoint ZHH}, BIBUHET —A>

CA RIBAREEIZE, A checkpoint 244, KN ETFHa Ik .

14.5.1 4.1 E&Eil%k

model = MMBase ()

model.add(layer="'Linear',size=(4, 10),activation='RelLU'") # [120, 10]
model.add(layer='Linear',size=(10, 5), activation='ReLU') # [120, 5]

model.add(layer="'Linear', size=(5, 3), activation='Softmax') #
model.load_dataset (x, V)
model.save_fold = 'checkpoints'

model.train(lr=0.01, epochs=1000)

[120, 3]

model.save_fold F7R Il 5t R SO BRAF B SCIRE o

14.5.2 4.2 44Eil%

model = MMBase ()

model.load_dataset (x, V)

model.save_fold = 'checkpoints'

checkpoint = 'checkpoints/mmbase_net.pkl'
model.train(lr=0.01, epochs=1000, checkpoint=checkpoint)

48 Chapter 14
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14.6 5. EFRIARR HiEH#E

AR AR R B THERE -

model.inference (data=test_x, checkpoint=checkpoint)

24 data N IR MR, RS R AH

checkpoint Sy AR B4R, RIS BUA IR IEATHERE , S ROTUANEAE, BB EAE ISR AR
AR o

model = MMBase () # & B f& 7l

checkpoint = 'checkpoints/mmbase_net.pkl' # # & # A& & £

result = model.inference (data=test_x, checkpoint=checkpoint) # H O R
model.print_result () # % 4 % &

14.7 6. iR

res = model.inference (test_x)

i A R R AL numpy ) TR, SRR REARRY A MR EAS

model.print_result () # #ih 7 # % K 4 2

i AR AR A, RO (RS S (IIME: x, BEE: vy e B0 R, (AA Rl
{H.

14.8 7. RRMIRF SIS

# R7E
model.save ("mmbase_net.pkl")
# &

model.load ("mmbase_net.pkl™)

SRR BEAR, . okl SCPEAR U AR Ff python Wi RIAL . S| R AEHE AT (A RE A A —
G

¥ train(), inference() bR %i AR i S A RIS PRAT S 0, (HLX HLABA Hh B pl DRy 5 i A 2

14.9 8. EEEBGH

model.print_model ()

SEREIECH B i) K mmbase_demo.py SCfF:
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14.10 PR

14.10.1 1. add() #4448
BLAR ALY LeNetS (24544 Bl FERETRI T B 20d &= I R 284k

model.add('Conv2D', size=(1, 3),kernel_size=( 3, 3)) # [100, 3, 18, 18]
model.add ('MaxPool', kernel_size=(2,2), activation='ReLU') # [100, 3, 9, 9]
model.add ('Conv2D', size=(3, 10), kernel_size=(3, 3)) # [100, 10, 7, 7]

model.add ('Linear', size=(90, 10), activation='ReLU') # [100, 10]
model.add ('Linear', size=(10, 2), activation='Softmax') # [100,2]

('
('
(r
model.add ('AvgPool', kernel_size=(2,2), activation='RelLU') # [100, 10, 3, 3]
(r
(
model.add (optimizer="'SGD") # % & &b &

WINER HYEN add(self, layer=None, activation=None, optimizer='SGD', **kw),
SR

layer: Z2RYZEA | w[i%{H 3% Conv2D, MaxPool, AvgPool, Linear,

activation: UG ERECZEHL, A[%({H 245 ReLU, Softmax.,

optimizer: “NEALZSZEEL, BRIA(E M SGD, FIuE{H 145 SGD, Adam, Adagrad, ASGD.

kw: KETFEH, WIES size RS FSE, WA size=(xy), x AMALEE, y W4 ker-
nel_size=(a,b), (a,b) Z/RAHI .

PATN R AR Rk -

Conv2D: #FZE (T4E), F455E size, kernel_size,
MaxPool: fx KHiLE, F4HE kernel_size,
AvgPool: FIHfb)Z2, T4 E kernel_size.

Linear: Z&M2, FELHE size,
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cHAPTER 15

MMEdu RIS & 0 IF R

MMEdu 250 T e iE 38 Rl SFAE 55 i TR4R . fPH#TE dataset SR

15.1 1.ImageNet

ImageNet J& Bt AR K258 H I —A T G2 R SRR i R B T A B e, H R AR B 84 1 P g
FUEMAHRAE ImageNet |52 i, MMEdu f) MMClassification 37 37 5 E 82 2574 /2 ImageNet, TFEIZEH O
Bl EHRSE, BORETR AR ImageNet 18X

ImageNet M BHR SCAFI LM AT /R, R B S IR AR ZE SO ICAE R Z H ST

imagenet

— training_set

class_0

— filesname_0.JPEG
— filesname_1.JPEG

L

N
|

|
l_
F47 lass n
filesname_0.JPEG
filesname_1.JPEG

Q

TTT

|
|
— classes.txt

W_EFTRINGEARARIEIE R AR5, FFREARFTHERT, T HRAH LR AR
classes.txt W S HAREIIREAF L, BATRG—DIENAFR, LI TEEFHES -

class_0
class_1

class_n
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N T AR, FATEBRI S INGRE . ARSI, O AR “valxt” FI “test.txt” JXPHMR
BN, BRI R ATE S A SO R B L SEARAE . AN R

filesname_0.Jpg O
filesname_1.jpg O

filesname_a.Jjpg n
filesname_b.jpg n

H BYARERENZAGT [0, XAKE-1] ZH,

XHL, Sy fit—E i Python AUSSE AR SCAFRIRRF I T B, FRFF AT T “valxt” FlI “test.txt” X7
IRESM AT 2 W E RGBSR LREE

import os
t I EERTHINA X4, XA 2K
classes = os.listdir ('D:\ M & % ¥ & \EX_dataset\\training_set"')
¥ TR X, HENEHN LK
with open ('D:\ | & % # £ \EX_dataset/classes.txt','w') as f:
for line in classes:
str_line = line +'\n'
f.write(str_line) # X B Astr_line, B % 3| & #

test_dir = 'D:\ M & % ¥ % \EX_dataset\\test_set/' # F F MR E X B
#F HFBEXH, EAREREER
with open ('D:\ | & % i £ \EX_dataset/test.txt','w') as f:
for cnt in range(len(classes)):
t_dir = test_dir + classes[cnt] # #HEFMRAEEAN NS LN XHE X
files = os.listdir(t_dir) # Z| H BRI KA W X B X T W AT A X 4
# print (files)
for line in files:
str_line = classes[cnt] + '/' + line + ' '+str(cnt) +'\n'
f.write(str_line)

val_dir = 'D:\J| & % #& £ \EX_dataset\\val_set/' # & X B R
F U FAEEXHE, SAREREEL
with open ('D:\J| & % # £ \EX_dataset/val.txt', 'w') as f:
for cnt in range(len(classes)):
t_dir = val_dir + classes[cnt] # #ERIEE XM LW XHE X
files = os.listdir(t_dir) # F|H S wf XF W XHE KT H A XH 4
# print (files)
for line in files:
str_line = classes[cnt] + '/' 4+ line + ' ' 4+ str(cnt) + '\n'
f.write(str_line) # X # B Astr_line, B4R & f£ &

ETWNEI W HIE—4 ImageNet #U RS, ISH AT LI,

15.1.1 £—%: BEER

BRI AR A, BT AP PO A8, fR20EE, XLERBR AT AR 22K &
NGRS, SCPFRARR AR AR, KA R .

FRARTFE 7 AT RE . RIS S —, Al A e A :

from PIL import Image
from torchvision import transforms
import os

[y
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(€AY

def makeDir (folder_path):
if not os.path.exists(folder_path): # HWMEETHFAEXH LW ELRFAENQUE N XH L

os.makedirs (folder_path)

classes = os.listdir('D:\M R HEE\F EXHEE")
read_dir = "D\ K BEE\ A EXHEE/ + HTERMHE R BRE
new_dir = "D\ K EE\E E XK E Enew/'
for cnt in range(len(classes)):
r dir = read_dir + classes[cnt] + '/'
files = os.listdir(r_dir)
for index, file in enumerate (files):
img_path = r_dir + file
img = Image.open (img_path) # EHE R
resize = transforms.Resize ([224, 2247])
IMG = resize (img)
w_dir = new_dir + classes[cnt] + '/'
makeDir (w_dir)
save_path = w_dir + str(index)+'.jpg'
IMG = IMG.convert ('RGB")
IMG.save (save_path)

15.1.2 523 JSIZRE. BEERARAE

R PR E S/, R —E BIPR o DI Z4E . BuE SR, AT a0 ARSI 4k B 45 4% i
“6:2:2" I ELBIPRAY o

import os

import shutil

¥ BB EERTHAAX S, BEXS
classes = os.listdir ('D:\W R KL £\ A

=

4
RXKREHEELR"

¥ EXAEEFKWY &
def makeDir (folder_path) :
if not os.path.exists(folder_path): # HW EEHFAEAXH LW ELRFANQE N X H £

os.makedirs (folder_path)

¥ HFEXHE X

read_dir = D:\MAFKEE\E T X KBHEE/ + T EBERER

train_dir = 'D:\W R &K # £\ @ #| \EX_dataset\\training set/' # 3 F I % & ¥k 12
test_dir = 'D:\M K & # £\ @ #] \EX_dataset\\test_set/' # £ EF MR & B £
val_dir = 'D:\JW R &K £ £\ B #| \EX_dataset\\val_set/' # £ T B if & B &

for cnt in range(len(classes)):

r dir = read_dir + classes[cnt] + '/' 45
files = os.listdir(r_dir) # #|H XN 0 KW
files = files[:1000]

# R 220 XL

offsetl = int (len(files) * 0.6)
offset2 = int (len(files) * 0.8)
training_data = files[:o0ffsetl]
val_data = files[offsetl:offset
test_data = files[offset2:]

tPREFLIFOXHLEHAEXHEREANAR

E R
X

m g
A
- &

*
#

%>
a3

2]

[y
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(% L0

for index, fileName in enumerate (training_data) :

w_dir = train_dir + classes[cnt] + '/' # F EFINEE XN LB XHE X

makeDir (w_dir)

shutil.copy(r_dir + fileName,w_dir + classes[cnt] + str(index)+'.jpg')
for index, fileName in enumerate (test_data):

w_dir = test_dir + classes[cnt] + '/' # ;ﬁ?i?ﬂﬂ lﬁ%%/l\ﬁéé F]/]Xﬁ: B %

makeDir (w_dir)

shutil.copy(r_dir + fileName, w_dir + classes[cnt] + str(index) + '.jpg')
for index, fileName in enumerate (val_data) :

w_dir = val_dir + classes[cnt] + '/' # BT EEN N0 LN XHE F

makeDir (w_dir)

shutil.copy(r_dir + fileName, w_dir + classes[cnt] + str(index) + '.jpg')

1513 £=%: AREEXH

Ko se e . TFEFMEREE, FRATFET AN, “classes.txt”, “val.txt” Fl “test.txt”, {di[]_F 3/ 441 Python
A 52 FUBR 28 ST A (AR e A AR 28 S

15.1.4 FME: LHERSE

i, BAPRFXLESCPERAE A SCPEJer, ap @ AR iR, X0, FEIZRRmtE, HE0Ed model.
load_dataset fif/E MR HAZH AT LAT .

15.2 2.COCO

COCO HIla R WAKT 2014 ARSI — R BURY . RO, R adide, W 33 ikiEh, 4
Xt H ARSI RN 5L B 73 Bt T 80 DI IR AR, —IERET 150 A9k, MMEdu () MMDetection
SR B SE R ALE COCO, MR H Cal@n B, Bt COCO #:X.

MMEdu ) MMDetection $i1 #) COCO 4 s 48 S IS5 AR fir s, “annotations”  SCPEICAF fif bR 3C
F, “images” SCPEIAFREMI TSR, Bk, Ml El A

coco
— annotations

| — train.json

— image

| F— train

| | — filesname_0.JPEG
| | — filesname_1.JPEG
|

| — ...

ARSI S PSSR L7 R, A SAE “Detection_Edu.py” SCHFHHER load_dataset J7ik s
G B 2

COCO i eIt fF BAF (L “annotations” SCIEJEHAY Json SUPFH, FRIE COCO FRytfEatl, HEAK
PSR s .

54 Chapter 15. MMEdu By#iB &g i¥ g




MMEdu

¥ 2R A

{
"images": [image],
"annotations": [annotation],
"categories": [category]

}

t BB EERE, FMNEBR—-NF R

image {
"id": int, # WRidm 5, T AOF 4
"width": int, # EK MW T
"height": int, # EH&WE
"file_name": str, # X 4

i

bR, B AR RS, MK TR
annotation {
"id": int, # EBid%k 5
"image_id": int, # E{&id% 5
"category_id": int, # K Hid% 5
"segmentation": RLE or [polygonl, # 4 % E{K#%E, AT LB 44
"area": float, # H &AM & K H A D
"bbox": [x,y,width,height], # EABMNEN LIFHEMLE £ &
"iscrowd": O or 1, # EHXNAZGTHHEZE, BKIAAO
}

# % B Ar
categories [{

"id": int, # X Flid%H &

"name": str, # 2% § &

"supercategory": str, # XH B H AL, WA EH M ERLE T AT ANAAR
3]

XL, N EERHE—FR B Ol COCO KRR T k-

15.2.1 £—% . EEEE

TR I H O E R 7 VR R, R S T 2R A f5 ELBIWT, AT RAGE T ImageNet A% 4E
BP9 05 O B B R B A T AL B

15.2.2 =% . {mIFBER

H] 1] LabelMe EATIFIE T SR F, BEATARAEFARAFA json SIS

* LabelMe: #£x{ "k LabelMe, $2fitTH VOC. COCO #Umy A, ATLMRERTE. B, 2B, i AR
G S S8 53 R AR U HHEST
e LabelMe 42 53777 5 3: pip install labelme 235G A labelme BIRF]TF.
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15.2.3 E=H. #Hipk COCO #RiFHEX
¥ LabelMe #& = HARE SCEHR I COCO kg, Al DA I R A0S :

import
import
import glob

import PIL.Image

from PIL import ImageDraw

from shapely.geometry import Polygon

json
numpy as np

class labelme2coco (object) :

def __init__ (self, labelme_json=[],
T
:param labelme_Jjson: Jf A labelme iy json X % & 4 i W 7| %k
:param save_json_path: jsonff & fL &
T
self.
self.

labelme_json =

save_json_path =
self.annotations = []
self.images = []
self.categories =

— 'supercategory': None,
self.label = []
self.annID = 1
self.height = 0
self.width = 0
self.save_json()

labelme_json
save_json_path

[{'supercategory': None, 'id': 1, 'name':
'id': 2, 'name': 'dog'}] # & F AR E B £ 5

# R XEHEGARERE ST E

def image (self, data, num):
image = {}
height = data['imageHeight']
width = datal['imageWidth']
image['height'] = height
image['width'] = width
image['id'] = num + 1
image['file_name'] = datal['imagePath'].split('/"') [-1]
self.height = height
self.width = width

return image

¥ OB X BTk
def data_transfer (self):
for num, Jjson_file in enumerate(self.labelme_json) :
with open(json_file, 'r') as fp:
data = json.load(fp) # M0 # json XX #F
self.images.append(self.image (data,
SHE BT R B AR AREE B Nimages H 4
for shapes in data['shapes']:
label = shapes['label']
points = shapes|['points']
shape_type = shapes|['shape_type']
if shape_type == 'rectangle':
points =
— [points[1][0],points[0][1]]]
self.annotations.append(self.annotation (points,

<3 B BT A R W AE AR i £ B I i Nannotations # 4

#o

num) )

label,

save_json_path='./new.json'):

'cat'}, {

[points[0], [points[0][0],points[1]([1]],points[1],

#o

num) )

[y

56
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(Fz E70)
self.annID += 1
print (self.annotations)
¥ EXERBMNEARERFE LN F &
def annotation(self, points, label, num):
annotation = {}
annotation|['segmentation'] = [list (np.asarray (points).flatten())]
poly = Polygon (points)
area_ = round(poly.area, 6)
annotation['area'] = area_
annotation['iscrowd'] = 0
annotation['image_id'] = num + 1
annotation['bbox'] = list (map(float, self.getbbox(points)))
annotation|['category_1id'] = self.getcatid(label)
annotation['id'] = self.annID
return annotation
# EXERARMNEN X E LN F &
def getcatid(self, label):
for categorie in self.categories:
if label == categorie['name']:
return categorie['id']
return -1
def getbbox(self, points):
polygons = points
mask = self.polygons_to_mask([self.height, self.width], polygons)
return self.mask2box (mask)
def mask2box (self, mask):
" Wmask KO HE i AE
mask: [h,w] 0. 14 & o B &
IR R, REHEIAENA S (ALATHAS, AT AANE, R TUNEH Hi44E)
T
# np.where (mask==1)
index = np.argwhere (mask == 1)
rows = index[:, 0]
clos = index[:, 1]
t BAMAELEAATN S
left_top_r = np.min(rows) # y
left_top_c = np.min(clos) # x
¥ BATAET AT 5
right_bottom_r = np.max(rows)
right_bottom_c = np.max(clos)
return [left_top_c, left_top_r, right_bottom_c - left_top_c,
right_bottom_r - left_top_r] # [x1,yl,w,h] X COCOH bboxt =
def polygons_to_mask(self, img_shape, polygons):
mask = np.zeros (img_shape, dtype=np.uint8)
mask = PIL.Image.fromarray (mask)
xy = list (map(tuple, polygons))
PIL.ImageDraw.Draw (mask) .polygon (xy=xy, outline=1, fill=1)
mask = np.array (mask, dtype=bool)
(BRI
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(% L0

return mask

def data2coco(self):

data_coco = {}

data_coco['images'] = self.images
data_coco['categories'] = self.categories
data_coco['annotations'] = self.annotations

return data_coco

def save_json(self):
self.data_transfer ()

self.data_coco = self.data2coco ()
# R FIson X
json.dump (self.data_coco, open(self.save_json_path, 'w'), indent=4) #.

—~ B N R %7 fjsonX #, indent=4 E XU & &

labelme_json = glob.glob('picture/*.json') # K EWIEE H KT Hisonks X W X
labelme2coco (labelme_json, 'picture/new.json') # & E A R THBR

15.2.4 FEME. HWERSWEBXH

QIEPASSCEJE “images” 1 “annotations”, 735l I FAAHCE  PARARIESE R . & IHEORAY HREhH, B
U SCFI SO, B SO B a4, AEIZRAGI A, HB4Ed model. load_dataset fEUELE
ARl A T
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CHAPTER 17

Web & PyWeblO &4}y

17.1 1. &4y

B4 JE L, PyWeblO & HF Web Jy st RSB Akt (O) f) Python . B SRALTOLZE iR K 1
SEBFSE A 2 L AT S 10 P IE GitHbu 126/ T 535 16K (1) Star, & fobf i P @ 5 4 i
B A RER A Web ST o RT3 S4800 GUI B, 11 JG7% HLfs HTML 1 JS R &35

Github #Jik:: https://github.com/wang0618/PyWebIO

17.2 2. L23%

PyWeblO "] DA ] pip fiv 4%, AAKAIT

pip install PyWebIO

#H: MMEdu H1EL 4 N'E T PyWeblO %,

17.3 3. KR HI

PyWebIO fR{ T 751 fir 3% 105 T BORAENI 28 - 30U Py ARISIER T, 124 T 38 T
A SRR

from pywebio.input import *
from pywebio.output import *

# XA A

s = imput (AN LT 1)
# Ol XA

put_text (" H MR, ' + s5);
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C (@ localhost:53493 W &

AN IRNEF:

BT BAUHE G, WS ER S HEhF I — A WAL, B S
Bl LRI 8R 1 BT 5

AR PG HRAET AL, WO RS A ST . X PP EET Web U “X2H”, AR RT-T
14 A i BT IFAR 22

PyWeblO SZH5% IR M BUEE(F . BEAR PyWebl (9 5E L@ AR, A0 At m] DAKF R BUEEE 20 X K,
W TELFR BN 1 FR

# 1 PyWeblO SCHFIII G (F53)

Eill

7t

(N EFR(T]

A

A

input( “What’ s your name?” )

LR

select( ‘Select’ ,[ ‘A’ , ‘B’ ])

Zik

checkbox( “Checkbox” , options=[ ‘Check me’ ])
FR

radio( “Radio” , options=[ ‘A’ , ‘B’ , ‘C’ ])
ZATIR

textarea( ‘Text’ , placeholder= ‘Some text’ )
A A%

file_upload( “Select a file:” )

farth

B&N

put_text( “Hello world!” );

K
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put_table([[ ‘Product’ , ‘Price’ 1,[ ‘Apple’ , “$5.5’ 1,[ ‘Banner’ , ‘$7’ 11);
K&

put_image(open( ‘python-logo.png’ , ‘rb’ ).read());

$GIFSINE PSS

toast( ‘ Awesome PyWebIO!!’ );

A
put_file( ‘hello_word.txt” , b’ hello word!’ );

Html 75
put_html( ‘E=mc2’ );

JEHAEATFRAEM 72, PyWeblO it 52 MarkDown ifiik. [k 7 Ak, PyWeblO if SZHefiifay . e, KdhanT
MALAERRE . I MR B A, T DAL BUSE NS R 1 SRR, AniEl 2 B

by "{? S,
;‘"". __lrl".- .

i 2
I 1 o

.

Pl 2 PyWeblO £ 86 =5 PR MR £l T AL BOR
WERTFE TR 2 X T PyWeblO PERBTIR, 11517 github B0 F 7 SCRY.
SCRYHBALE . https:/pywebio.readthedocs.io/
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17.4 4. {£B)) PyWeblO #RE5 Al [

TEN TR REBA AR, AT F B TRE MU . ARV ZR R AR BEA RO T2, s R
Pe— BB RS, WIARMEST shoe e, ke~ 2%

PyWeblO fEfSHF ATBIRU U “AZ 57 Sy Web [V, _EE—5KIRASRes R BIAR, Mo m 7 aEm
2 ORI
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cHAPTER 18

MQTT JZE siot &4y

18.1 1. &4t

MQTT & fc HPIHRM Pplz —. B2, MQTT KJ'E 75 Python FEWT ALY, HiThI 2@ L—12K, (U
TUK, MHIEEAG KA. siot J2 FEA WA AR T MQTT paho Efy—> Python /2, 4 T ik¥)=2 & AEEE
SR . PUHER) Python fURY

s LSRRI AL, siot JAE [A] IR S7F MicroPython, HHIAZEE—E.
GitHub ik https:/github.com/vvlink/SIoT/tree/master/siot-lib

18.2 2. L£3&

AT DA F A pip fiv 44246 siot JiE, -

pip install siot

¥¥: MMEdu 1 ELZ N E T siot J#,

18.3 3. KEZE 4l

NHYAC A MQTT 55 & i SIoT Syl SIoT j&— 44k 1) MQTT fiesss, | IZ M T /hEryy)
BB
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N
18.3.1 3.1 RiLEHE
import siot
import time
SERVER = "127.0.0.1" #MQTT R 4 # 1P
CLIENT_ID = "" ##SIoT £, CLIENT_ID¥ L & &
I0T_pubTopic = 'xzr/001' # “topic”™ K “TEH LW/EE LR
IOT_UserName ='siot' tH P 4
IOT_PassWord ='dfrobot' # % A

siot
siot
siot

.init (CLIENT_ID,
.connect ()
.loop ()

SERVER,

tick = 0
while True:
siot.publish (IOT_pubTopic,

user=I0T_UserName, password=IO0T_PassWord)

"value %d"%tick)

time.sleep (1) LR K #E— %
tick = tick+1
Al > N

18.3.2 3.2 iTHIER
import siot
import time
SERVER = "127.0.0.1" #MQTT M % # IP
CLIENT_ID = "" # % SIoT F, CLIENT_IDT DL ¥ =
I0T_pubTopic = 'xzr/001' # “topic” ¥ “WME LM/ EKE LK
IOT_UserName ='siot' +H P 4
IOT_PassWord ='dfrobot' # % A
def sub_cb(client, userdata, msg):

print ("\nTopic:" + str(msg.topic) + " Message:" + str (msg.payload))

# msg.payload & ¥ & # N &,

s=msg.payload.decode ()
print (s)

X B Zbytes, TERAMA.

siot.init (CLIENT_ID, SERVER, user=I0T_UserName, password=IOT_PassWord)
siot.connect ()
siot.subscribe (IOT_pubTopic, sub_cb)
siot.loop ()
AL > e
18.3.3 33 ITHIZRHEE
import siot
import time
SERVER = "127.0.0.1" # MOTT MR % & 1P
CLIENT_ID = "" # A SIoT L, CLIENT_IDT DL ¥ &
IOT_pubTopicl = 'xzr/001' # “topic” A “WEH L H/EE LK
IOT_pubTopic2 = 'xzr/002' # “topic” A “TEH LM/ KE LK
IOT_UserName ='siot' t AP 4&
(BRI
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(% L0

B

IOT_PassWord ='dfrobot' # G
def sub_cb(client, userdata, msg): # sub_cb@ MR RA — 4, FEHEH Knsg.
~topicH Xt ¥ & i A X 4
print ("\nTopic:" + str(msg.topic) + " Message:" + str (msg.payload))
# msg.payload®W R B8 W &, XA Roytes, FEAMD .
s=msg.payload.decode ()
print (s)

siot.init (CLIENT_ID, SERVER, user=I0T_UserName, password=IOT_PassWord)
siot.connect ()

siot.set_callback (sub_cb)

siot.getsubscribe (IOT_pubTopicl) # i] A4 E1

siot.getsubscribe (IOT_pubTopic2) # i & 4 &2

siot.loop ()

18.4 4. {&B) siot ZPEEELM R H

P N TR, BT R . YNGR A ATBERL, ] DA I R A A T 2 RS
AL H.

1) RREAL.

2) SR,

18.4. 4. &8} siot ZRESELF i1 F 67
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cHAPTER 19

FriERE4EE pinpong f& i

19.1 1. &4t

pinpong J# /& —~J5E T Firmata ¥ I A& ) Python R4 . {5 BT pinpong F, £z Python AL stRELS
A ANE WL ERE R, BET%EE A S FF Python,

pinpong [ [ J{ BUZ 45 THRAE (HpE sk — ANMRFE Y B F, (AT DAE I AR -5 HUIRE IR, T4 Fir - pinpong
JFER)ZFRE “Pin” A1 “Pong” HIAL, “Pin” J55|J, “pinpong” Sy “SERER” BEE, fRESHIAKE. HAE
pinpong /% 37 Arduino, M. micro:bit SFIFUREELE, [FIRSCRFEA S . WRFIRMISEBRARINF .

github Hdik: https://github.com/DFRobot/pinpong-docs

19.2 2. 23

Al AfE IS ] pip fiv4%%% pinpong J&E, 1:

pip install pinpong

¥£: MMEdu " ELZNE T pinpong Ji.

19.3 3. KEgRHI

ANBIARSFLA “Arduino” B, SZHIKGE (TS 2] python i, FHE ek Board FIAR AL S HON AR L HI IR
TSRS,
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19.3.1 3.1 #i=x#ild

SEERACR 51 arduino UNO #z#k LED %] —Fb IR —IK
gk {#i ] windows By linux Hifl§ii%E3:—3k arduino F 54k .

import time
from pinpong.board import Board,Pin

Board ("uno") .begin ()

—#F e, HE WA (uno. microbit. RPi. handpy)fisg B 5, KMy A & 5 U #H AT 8 37 7 4
#Board ("uno", "COM36") .begin () #windows T 4§ & 3 O 47 4 1L

#Board ("uno","/dev/ttyACMO") .begin () #linux | 35 & 3% 2 % 4 {4

#Board ("uno","/dev/cu.usbmodem14101") .begin () #macT #8 & 3% © 47 & b

led = Pin(Pin.D13, Pin.OUT) #75| i 47 46 1t 4 & F %4 4

while True:

#led.value (1) #Wm &8 F ¥ %1
led.write digital( ) #EM B ERF F &2
print ("1") #& G ATH F B

time.sleep (1) #%é F1R BRFRE
#led.value (0) #%r H 1% w F ¥ k1
led.write digital(O) - -
print ("0") #& AT H £ B

time.sleep (1) #% 1t REFRE

19.3.2 3.2 A

SCIGRGHL - i A 45 ) arduino UNO 252 K o
2k (# ] windows z¥ linux HLAN 4% —Ht arduino 454, FFEM D8 MRl

import time
from pinpong.board import Board,Pin

Board ("uno") .begin ()

btn = Pin(Pin.D8, Pin.IN) #3| M 414 4 4 & F @ A
led Pin(Pin.D13, Pin.OUT)

while True:

#v = btn.value() #E G M E T F k1
v = btn.read_digital() #3Z HL 5| 18 F F E2
print (v) ##&ITHEE SN E FRE

#led.value(v) #¥ AWK ASRE
led.write_digital (v) #%% 4% 4 %
time.sleep(0.1)

LlediT 5l B Hrdw T E
SRESI1edTHH Mbw-FFEk2
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19.3.3 3.3 {EHIHA

SECR . AT ED UNO iz AO AU
Fegk: fdi) windows B linux LN ZEHE—H arduino F454, F45M AO He—MHEFHARER .

import time
from pinpong.board import Board,Pin

Board ("uno") .begin ()

#adcO = ADC (Pin (Pin.A0)) #¥Pinfs NADCH LI HE # N HE M N\ F %1
adc0 = Pin(Pin.AQ0, Pin.ANALOG) #75| M 47 #h L 4 & F 4 B N 7 %2

while True:
#v = adcO.read() #ZBA0BHEHE EHME EMUMANF E1L
v = adcO.read_analog () #iZ FAOH W T4 E E WM N7 &2
print ("AO0=", V)
time.sleep (0.5)

19.3.4 3.4 {#ERIH%H

SCIRRCR : PWM it 5256, #54] LED 4152 ARk
ek i windows B¥ linux LK iZE4%—3Hk arduino F:4, LED £T4%%] D6 5| L.

import time
from pinpong.board import Board,Pin

Board ("uno") .begin ()

#pwm0 = PWM(Pin(board,Pin.D6)) #¥ 5| B & N PwMal #6 (X, # o b F & 1
pwmO = Pin(Pin.D6, Pin.PWM) #4714 {4 5| B0 o4 pwmist X 8l 40 o 7 % 2

while True:
for i in range (255):
print (i)
#pwm0.duty (i) #PwMiw H F % 1
pwmO.write_analog (i) #PwM#r H F #2
time.sleep (0.05)

19.3.5 3.5 5|fHIch iR

SEIRRCR s 51 B A W D) BRI .
2k ] windows BY linux FEHRiZES%E—HR arduino T4, FHEMR D8 42— AL .

import time
from pinpong.board import Board,Pin

Board ("uno") .begin ()
btn = Pin(Pin.D8, Pin.IN)

def btn_rising_handler (pin) : # % W = 4F Fl 9 & %

(AN

1
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(€AY

print ("\n--rising---")
print ("pin = ", pin)

def btn_falling handler (pin) :# % W = 1+ H i B %K
print ("\n--falling---")
print ("pin = ", pin)

def btn_both_handler (pin) : # % W = {F F H & %
print ("\n--both-—--")
print ("pin = ", pin)

btn.irg(trigger=Pin.IRQ_FALLING, handler=btn_falling_handler)
SHRBEFHERXNTREME X

#btn.irqg(trigger=Pin.IRQ RISING, handler=btn_rising handler)
CHEERHAER N AR L, REEEHK
#btn.irqg(trigger=Pin.IRQ_RISING+Pin.IRQ FALLING, handler=btn_both_handler)
SHRE P HERX LR TR K

while True:
time.sleep (1) #1452 /¥ #% £ i /7

FEZ Ny G =R
‘B SCRS AL https:/pinpong.readthedocs.io/

19.4 4. f&B) pinpong F & EHE{Em

TFIRRECE 2 BIF R4S, 1 pinpong JE—WEAR T ITURRE PR ST I - pinpong FERGBETT, 20 Tk &%
FETF R A I RO RE PR B SR A, TR B e RS B R S B . BT 7 4 5 40 1 ) Arduino JF %2
HRF IO T, AEE SRR S RO R R e T, EH T RS AIETT.

M YNGR —A AU, gl n] DA I 2% P (i s b AT 2SS L. 2427 2RI R — A iy B g A 20 s
RS, M E—Aebl, SRESCBURRERY) “T14R"; I b—Athik, SREMUE — MR RE WK ZAS I b—4
PRI, SUREMUCEY A st . A2 /R0, MRESKME D5 FAE .
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cHAPTER 20

Web [ Flask &4\

20.1 1. &4t

Flask J& — MRy nl @ HIHER, (1] Python ifi 54w , BHMFEZIAMERGE N RG . BE, ZEHREY
BT HER KRR AT ALE S B AR Il e i, T A H D R A I 3

SCRYHBAE: https://dormousehole.readthedocs.io/en/latest/quickstart.html

20.2 2. 23

FTUABE I pip fir 4 22%¢ Flask %, 4

pip install flask

¥E: MMEdu 1 & P& T Flask J# .

20.3 3. KGR BG

20.3.1 3.1 & 1& Web frF2$
JUTACRBERER — 1> Web IR 55405 -

from flask import Flask
app = Flask(__name_ )
@app.route ("/")

def hello_world():
return "<p>Hello, World!</p>"
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R 222 A e?
© HEHATRAT Flask 38 ZRMSLHIRF AT WSGL ] -

o BERHATEIHE—MZRMLH]. BN SECR Y BRSCE WA X 5K name J&— i il TR ZH0E i
APRFED 3. A TIXANS4L, Flask A BERIETEE HL T DA BIRAR AN #ES SCHF45 R 1

o SRIGFRATIEH route() 2 Mg K H51Jf Flask filt & pRE(HY) URL

- BRHCE I SEE ] PR T SRR . BRIARI AR AL HTML | PR 190 HTML 2
ViR

20.3.2 3.2 LfE—43¥F
20.3.3 3.3 —/'EHHAY) WebAPI

20.4 4. 1&B) Flask #pE £ HErN

PRSI IR S, TEARZ WY 5, SR AR i A i A B i B B MMEdu s HoAth iy AT
BEEN FHMES, Rt R UL A A K F . A, SRS RS (SE— GBI PCHL) W
F— AL, 4208 WebAPT #2111, 1EZ b S A BB IX A 54, IR S5 AR RS 1R [l HEBRES5R

RAMBEAFIAR 2 8 BE L) TARSBE —RR . W/NE . RARG RN TAESE, H SRS A BAE 1Y e
J1, BRI AL AR BIRS A%, SRS A BEIERAN A HEl /AR E AL, #R2EBT
ALIF- G 1Y -

—n

(WebAPI)

—

— REHEER —>
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HE: &t "“BLE A" BISEA
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CHAPTER 22

IRIE . MK EYM LN
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IRiE . EHETYERRHR
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miH: BEFSIRANF
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oA

ik
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GPU Wi ARRIF 3 &3
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CHAPTER 29

h

REF

SIS HIFRE

\
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CHAPTER 3 1

B |4 2458 MobileNet

MobileNetV2: Inverted Residuals and Linear Bottlenecks

31.1 #i4g

MobileNetV2 f2& Google T MobileNetV1 2 H 1ol B Wi 4~ . MobileNets £ 51 1) A< £ 4] 72 22 for Mobile Vision
Applications”, FLEHE MR EAAETIM G, o PAE /TR RIS 0E, A PR R & R
BRI TR, XAERELZ AN L) 5 A B 22 0] DAFERS S E AT 1145, B2 R T
B o B B AR, bR R AR R G R AR IR BB BRI B2 B B N R, KD T2 8E .

3.2 HR: FEAISEER

G R BRE R A E MBS R LA E, MER SR NANMRRER, (SRS Ry (W - H).
— MR Y —A filter, FFEH MAYNERZIETER, WA filter Jy (W - H - M) NS, &
WHRIE A NIK, ?)ﬁ%@JT NANFHEE, RIESECY (W - H - M- N),

MR T X — R, RAPIIT . BATE SR T i B (B, BlEER), Sk
AR R/ NN B AR AL PRI O 5, BT AR MLl %JEH&EM/HE‘E“, PN KOBTERA AR :

AAEE], B filter HZHZ, X—HHSHEN (W - H - M).

BEIPRRIE /N E 80y, HFEEZA M ZEWUR 3] N 4ERIT . RATHZN R B iR (B s, o
N A filters, 44 filter RsJ 2y (1 x 1- M), g2 A1 H SR IACT-2

AR, B ERUE X EEIEE N R CIBCFHyEC s, 1587 NASHIEHMEE .. X2
H(1x1-M-N)

WK AN ESHENIXxT- M- N+W-H-M =M -(N+W-H) ZHEZEZERNILr2—R? &
ES-%
M-(N+W-H) 1 +i
W-H-M-N ~ W-H N
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3 channel Input

3 channel Input Filters * 3

e

Maps * 3
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Maps * 3 Filters * 4 Maps * 4

TEM R RFR R R, FATE A2 3 < 3 BB, T N —Bue)LHEJLA M=%, l% e 2ql)
%ﬁ;ﬁj‘ﬂﬁ?ﬂ%%ﬁ%ﬂ@ﬂﬁzé MAESE BRI, ORISR, MEREOCE 1.1% b, (FR S 80 40
Atz —:

Table 4. Depthwise Separable vs Full Convolution MobileNet

Model ImageNet Million Million
Accuracy Mult-Adds  Parameters
Conv MobileNet 71.7% 4866 29.3
MobileNet 70.6% 569 4.2

31.3 45 Linear Bottleneck

MobileNetV1 i F (1 3435 pR ECH Relu, XA bR B AR TR 24 ) 5 1R300 PR AR 2 — . /£ MobileNetV2 JFUiHi%
1*7M®MNﬁﬁM%$,ﬁﬁﬁﬁuﬁfﬁﬁ%ﬁﬁ%ﬁﬁh%%ﬁﬁ*%,%ﬁﬂ#&ﬁf%%% T
XA B TR : A5 @%%XT;% SN, FRATTE A AR T R L B S s m ey, 2 )5
PEAT Relu #:4E, PR SRR T (5 RE T R ko] 4. gt R UiiifT 77—

X" =T Y (Relu(T - X))

W WEPREAEAE EBIK, XM X fia2ssse 800, XUEEAIMEIRE:

Output/dlm 2 Output/dim=3 Output/dlm 5 Output/dlm 15 Output/dim=30
3 T 1 1 = i = .
3
.

{

=

TN

WPMREEMA T, 4EEME, Relu SAUHHUIGBUN, TERAELRREOLT, FEAEMRVE, RSB
REBERRMIET (BEH 0). TRAFETERLYZETET Relu, R TAMR RS, 47T —RIM4Em
B, MR HARZ N “Linear Bottleneck” . MEH AT HATAMBIRN ik, X — 2B HI e 45 I 0 45
THeE, M TRZ GBI

31.3. $%=: Linear Bottleneck 97
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31.4 PLE &5y

ZILFRATTES h M 4 454 -

Input | Operator | i | c | n | 8
2242 % 3 conv2d - 32 1 ]2
1122 x 32 bottleneck 1 16 1|1
1122 x 16 bottleneck | 6 24 202
562 x 24 bottleneck 6 32 32
282 x 32 bottleneck |6 | 64 |4 |2
142 x 64 bottleneck | 6 96 311
142 % 96 bottleneck 6 160 [ 3|2
7?2 x 160 bottleneck | 6 | 320 1|1
72 % 320 conv2d 1x1 | - | 1280 | 1 | 1
72 x 1280 | avgpool 7x7 | - - 1

1x1x1280 | conv2d 1x1 | - k -

AT DA S S 2 ETRIEA TR R EEEZ (conv2d) FIZRBRUR (convad Ix1). MZEE5HA AR AT

WA TRIEAIGE I, MRCR A

31.5 i

REE—TA, RIS RO R AT B BB R K E S8, M2 & 42 81k, 1Eab,
V2 I V1, #3401 Linear Bottleneck ALl >Rt e B BUZAISET:, MM = SER K,

31.6 {& A%

o B BARI RS S5 BB

o DRI A3 IR ] 5 Rl Pt P B2 v A B

31.7 %30

@misc{howard20l17mobilenets,

title={MobileNets: Efficient Convolutional Neural Networks for Mobile Vision..

—Applications},

author={Andrew G. Howard and Menglong Zhu and Bo Chen and Dmitry Kalenichenko.
—and Weijun Wang and Tobias Weyand and Marco Andreetto and Hartwig Adam},

year={2017},
eprint={1704.04861},
archivePrefix={arXiv},
primaryClass={cs.CV}

}

@misc{sandler2019mobilenetv2,

EET )
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title={MobileNetV2: Inverted Residuals and Linear Bottlenecks},

author={Mark Sandler and Andrew Howard and Menglong Zhu and Andrey Zhmoginov.
—and Liang-Chieh Chen},

year={2019},

eprint={1801.04381},

archivePrefix={arXiv},

primaryClass={cs.CV}
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CHAPTER 32

B fr 453 Z4% 8 LeNet-5

Backpropagation Applied to Handwritten Zip Code Recognition

32.1 {#4r

LeNet j2—Fi I T F PRI ARR U BB 2 M 45, @ % LeNet 45 LeNet-5.

32.2 MLRLEH

LeNet ) [ 25 514 75 7 B AR B -

; C3: 1. maps 16@10x10
INPUT %éae-:tzl.am maps 54:1 maps 16@5x5
32x32 52: 1. maps
Gi@idxid

[
Full conrlection | Gaussian connections

Convolutions Subsampling Convolutions  Subsampling Full connection

i%A?%?ﬁEH%ﬂCLCLC3ﬁ34%ﬂﬁﬁm%ﬁ,ﬁ%ﬁ%%ﬁﬁ%ﬁ%m%,ﬁﬁﬁ%%ﬁ
KGR
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323 M=

o MR, BT S
o BATHPENR, XFRER AR R

32.4 & miE

« FHEFHFHT

32.5 &%

@ARTICLE{6795724,

author={Y. {LeCun} and B. {Boser} and J. S. {Denker} and D. {Henderson} and R. E.

—{Howard} and W. {Hubbard} and L. D.

journal={Neural Computation},

{Jackel}},

title={Backpropagation Applied to Handwritten Zip Code Recognition},

year={1989},

volume={1},

number={4},

pages={541-551},
doi={10.1162/neco.1989.1.4.541}}
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Indices and tables

* genindex
¢ modindex

e search
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