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@ BIAUT=IavIZKAEERE 22
4. PytorchlZ&5EFRHE 23
5. PytorchlZXbEEZEH 24
6. PytorCh( J:é%$5$1§u all rights reserved 2021 spectrum technology co. é 2


https://pytorch.org/

@St

@ U’Spectrum Technology

U

\\
E

RaspberryPilE  FHN =27 )L

1. Raspberry PilZDULNT

BRICE&t#HRETI0005 8 U LRFEINF-FOVLH A ADIAVEL—FTY,
LinuxN—XNDRasbianOSTEMELTHYET,

2. LinuxZARa<Tk
D JARATLEE
- BE):. ERT*ANLSEEETREEILET,
o BFCE): # reboot

X (. menu>shutdown>reboot ; £ LD A= a1 —Hi5
e« #87T: #shutdown

X (. menu>shutdown>shutdown ; £ LD A1 —Hi5
« OJ 7k #exit

X [E. menu>shutdown>logout; E LD A= a2 —Hi5

c AAREE "EHEDANTE  F—R—FDOCTLEZRIFICHLES (OVE
A—)L:ETé&j)

L
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. Raspberry Pi
2. LinuxZ&ZARa<TR

@ T4LORJEE, OE—, 35, HIFR

root@:~$ cd /root/Documents TALORMIDYIYEZ

%?é%tc%)t Documents# s T7AINETALIMN)DRR(RRLE=DBELEEWI7AIILER Y)Y TIAERL
root@:~# cp 77L& TA4LUKY BTOTALIR)DI7AIVERI DT ALY ) ~OE—

root@:~# mv 27AILE T«4LIK) BTOTALIRIDI7AILERDTALIR) ~FEE)

root@:~# rm Z27A1ILA T74ILDHEIBR

|| 75 i RE —he] aAXURDATLavh oW EIE AT THNEDE S, IXTOHaY

g@fﬁ%»@f}?’éfﬁéhelp) YRDA T M hiniilnig i HheEd. I~

@ 1—HHER. TOtRfh

root@:~ S su - A—/IN\—21—H (root)[ZHIYEZ . NRT—FZ AR

root@:~# ps a RO NTNNETAERERT

root@:~# Kkill BEDTOERERFRT

root@:~# apt-get install pkg INYT—2 DAV A=)V EIZEH

root@:~# date Bft. BREIDEKREEZITLET,

root@:~# leafpad /etc/network/interfaces 4>Q7I—ZI:§EﬁLTL‘W@E%EL?TO VikUBEWLDPT LT,
@ EDa—)l, usb, AE!), HDDIEE DR

root@:~# |smod linuxME 21— )L AR R
root@:~# Isusb usbD T /N1 AFKR
root@:~# free -mt AEYFERIRER R

root@:~# df -h HDD (Y44~ ASD) D {#FEARERTR

pi@raspberrypi:~S sudo
BRIFEDOTURIZEYET

all rights reserved 2019 spectrum technology co. 4
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RaspberryPii&,

3. Raspberry PiDEAR#EE

@ RTEEREAR

<~=a)y)L

TRy T EIZ&KEST
TR xthBHYET,
OERLTE-TLESLY

m 192.168.1.22 (raspberrypi) - VNC Viewer

i ‘ (T pi e‘(ahoo! JAPAN-C... Epi@raspberrypi:~ ”-g“\ . o701
. by T LEDARDIN—TE}
" 7710F) ﬁi(E) FT(V) Sort BENG) V—IL J I—I ﬁ ( Eﬁ 9 7 L R)
5 | | fi :E S # I | /nomeypi ° )(_l_
¥ Yahoo! JAPAN N — >
PR K 75— 117 #1141 = b 3 e oY
) o _ 5 = —_ o~
i 77U w Yah(— R sl Desktop  Documents Downloads ° 77’(”/7*“/“('
A F—LA—VICHETS = -~
e I G g wm |c F—EFL
. - = | Desktop ; : 1:
: Z7TIF) & RENL A » [Z]|Documents I Hosie R il I V}L?EE R
#™pi@raspberrypi | Downloads (]
MagPi Videos
i Music
« | Dirtiirac b b VNC
g . SEDTTL(BLTTTLIE) =
W o qupevy ° =hH
A PayPayE—JL 12/25(k) 6:445E 8 E $ AR A jj
. RS HARERETEMA e BLE
HEETEER TN BikE
B zozoroms * BEICITER BICOOZSAREA e  WiFi
LENEen - NHK - FIREE S < - 3 =
W -5~ CEEE BRI TEREE, AEShMCEL b [= =8
= —fth.com CEHOLSE B ICEEA :;E':;F:.;Ys ° E 3_'?
B —theomLZ L3> BES® 10E5D FSYER CPU m4
- -z - ESF5uhE Disneyr E-omBse ° H%ZIJ

® Te.g= borR% FEvIZI-E
4

ks f:
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FEFUh 2K (RaspberryPiiR)
.

OS
®
/ N—FHTF \
y / ‘\

()

~N

/AIFH!F%'%iEjJD \_ Rasbian OS Y,

\% /AI%‘: \

hA35 USB accelerator

o)
=
3
J

6° ! 7“31_\5} ‘¢ TensorFlow.js

=]

5 o thon T
- Y 1 pgﬁ TensorFE)w Lite O PyTorCh
OpenCV

\_ (AFa) PAS ) \ /
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Raspberry Pi 4
model B

TR
r—2
microSD 128GB
JOy 354

X=a7I)lL

1.5GHz 64bit 2727 Coretex-A72

GPU 717 JL37 VideoCore VI® 500MHz
*E!) 4GB RAM
os Raspbian buster(Debian"—X)

A3 —TJ1—X  2.4/5GHz WiFi(802.11 bgnac), Bluetooth 5.0, BLE, Bluetooth 5.0, USB
1G ether, USB 2.0x2, USB 3.0x2, micro HDMIx2, 3.03B0, microHDMI

microSDA—F, 40 GPIO pin ~
BIR/HEEN Micro USB Type C 3.0A Type C~
YA X 85x56x18mm

B, B, ENSEIRTEET,
Raspbian OS, W EBLES 1—)LEAAR—ILLTIE

HLFET . BEHRDRETHLDIELERIERD /A
le_lsggfgs WiFlu&l:Es VNCE&EI:Ubjij—O

Tensorflow, tfjs, Pytorch, BE&pip 1> A —JL
& Tensorflow,tfjs, Python B> 7 ILTO5 S5 L

FEXYNRTER. PythonEE#R. Tensorflow_vi,v2
= E . Tensorflow.jsF & . Pytorch=2 % #iw

USBEIR7—J L. HDMIF—TJ LIEfHRLTEYEE A,
Euﬁj—j":/ay%élg‘ﬁ)\<f:~‘éb\ all rights reserved 2021 spectrum technology co.
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VIR
OUIroT7 -8

RIHEIDVINIITOMETT,
_

U

Raspbian buster
jnb%AEEﬁ python3 3.7.3 RBIETHALET,
3.6.9
python2 2.7.15+
Node.js V14.15
AIFEZ0%4 5L tensorflow 2.4.0 Google
1.14.0
Tensorflow.js 1.7.4 Google
Pytorch 1.9 Facebook
Ho7)704  Mnist,cifarl0Z & FRAIEEEICKY LA AT HE
2L
ZDith Jupyter notebook.

matplotlibZE & 2 # DpipT
173

all rights reserved 2021 spectrum technology co.
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VIR E

@7Baka)LREYY 0% 5. E §8:Python, JavaScript

=E[=}

| :
|
| Application Prograin 71

Tensorflow(.js) Tensorflow(.js) Al
[ Pytorch I Pytorch
| Raspberry Pi I EIRILIE (935)
IHE . b LA PR CEIR. 52 )
I
|| Windows Ubuntu CUDA OS
I | ;
I\N—
| RaspberryPi | CPU GPU

AEFAIZIE. GPUIR (T S5709 9 R) = HEIOLET . FE D EE
E M., Raspberry PifRIZLEAR T, EBITEEZEN D150/ EERANL R
{EETEFET,

all rights reserved 2020 spectrum technology co.
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PythonIR1E

- (RRBIREDFI A
o (RABIRIE(L. pythonDT AT BIGE . /N\—DaV N ERMEET 50
N=23VBTTRANERT A-OIFIALEY, PipbED/N—Car 8
[CIRIEZHEETETKREENTY,

« TensorflowFPython3.6,3.7 DIRIEZ =D D#EHLELT- Tensorflow
* Tensorflow python3.7¥%1% : home/piMD & T [Zvenv/tensorlow_py37TY v2,Pytorch®

$ source venv/tensorflow_py37/bin/activate VI TR ALY, =03 (% py37
TEieL Tl
=&y
e Tensorflow python3.63%1% : home/piMD B T [Zvenv/tensorlow py36TY

S source venv/tensorflow_py36/bin/activate PETHIALESLY, Python.,
tensorflow v1
DFEEX.
py36 TEJEL
- RBREZKRTHIGE TLEEL

S deactivate

10
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Pytorch ABELLY, B3R

1. *E&g Ly, Cc:E&
®. EE—E

I S el |
notebook) (43
30

EREE ) PytorchlZ &k AR5 EEHZDNTEBLET
&
Cifar10IZ LA E{Ri%A|  CifarloZ{Eo-E{&#HAEZFE B 30
NumpylZ&5F il numpyZERAL T, 747 —F/8R, AR, XU /\yD C 10
T—RNREFE}THELET, VEDDRENETxH
byZEFRILET
nnETILIZCES T neural networkET ILEZELET . m/IN2FEEICEYx B 30
hoyEHERILET
[EIREERE: mnist|Z kD E{R R MnistZEo1=F EE X FDEMGR R C 30
GANIZ KBB4 K GAN(Generative Adversarial Networks ) Zff>/=E{&4£ A 60
BRETIL
MiDaS [C&AE{EER:  MiDaS(Mixing Datasets) Z{f->T. E{ZRHEH L T, & B 30
TEEHTELET,
5 A T—avITk  ResNet-101(20458) #F>T. EHEZRHEL T ER B 30 AEYRE
HESR R #HALFET
B B - g BEEEFEHL T, matplotlibZE>TARIRIELI=Y., 43 B 30 TorchaudioZ 1> X
SAFLETNELI-YLES F—ILEFISERE
B RNNE FEER multi-layer RNN (Elman, GRU, or LSTM) Z#{£>T. R®D B 30
BHEEZFTFA

all rights reserved 2021 spectrum technology co. 11
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S c¢d /home/pi/Documents/torchvision
S jupyter notebook

Pytorch -

2. PytorchDZEEFE ¥k

@ PytorchlZKAECH

©

https://pytorch.org/tutorials/beginner/blitz/tensor tutorial.html#sphx-glr-
PytorchimlZ £ T

beginner-blitz-tensor-tutorial-py

S cd /home/pi/Documents/torchvision
S Jupyter notebook

e Tensor_tutorial.ipynbZ41)w%

o INDEHZrunL TITEET , PytorchDEEFIABTEET . BEZXTE A TE

Rat

S| 7 FS " Jupyter tensor_tutorial Last Checkpoint: ##31 (autosaved) A =t
% O UN/ZCUVl) ’

-
— Jupyter Jr4l  @E  #wm WA €l H—%L  Widgets ALT Not Trusted |Python3 O

B) + s« & B 4+ ¥ PR B C W Makdwn v =
77l RiTH TIAE

FOUIVERTTEAOFAFLAERRLTFE N, 7 In [ ] #%6matplotiib inline
Co|~|ms 2E Y| | RREEH What is PyTorch?
0 O data It's a Python-based scientific computing package targeted at two sets of audiences:

[0 PennFudanPed « Areplacement for NumPy to use the power of GPUs

3 vision « adeep learning research platform that provides maximum flexibllity and speed
i

& autograd_tutorial.ipynb Runni Getting Started
L_—» 9
& cifar10_tutorial.ipynb Run Tensors AMAARAA
B neural_networks _tutorial.ipynb Runni Tensors are similar to NumPy’s ndarrays, with the addition being that Tensors can also be used on a GPU to accelerate
computing.
& tensor_tutorial.ipynb Runni puting
8 torchvision_finetuning_instance_segmentation.ipynb In [1]: from __future__ import print_function
import torch
(] cifar_net.pth
D coco_eval.py
Note

[ coco_utils.py
An uninitialized matrix is declared, but does not contain definite known values before it is used. When an uninitialized

[ engine.py matrix is created, whatever values were in the allocated memory at the time will appear as the initial values.

D3 grous. by aspect ratiopy all rights reserved 2021 spectrum technology co.
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D README.md Construct a 5x3 matrix, uninitialized:


https://pytorch.org/tutorials/beginner/blitz/tensor_tutorial.html#sphx-glr-beginner-blitz-tensor-tutorial-py

ST Spectrum Technology ADATUE

~, S c¢d /home/pi/Documents/torchvision
S jupyter notebook

I yt O r C I I : Jupyter cifar10_tutorial Last Checkpoint: ##87 (autosaved) f oyPyh
~JHD : : ‘ S q 7L "L BT #A L h—2N Widgets ~NT Not Trusted ‘ Python 3 O
t : rC L 3 - ‘ + (<@ B a ¥ PR B C P Markdown v @
- , ‘ E ' Hmmm, what are the classes that performed well, and the classes that did not perform well:

In [14]: class_correct = list(0. for i in range(10))
class_total = list(0. for i in range(10))

@ Cifar10lZ kLA E{&HE R

outputs = net(images)
—, predicted = torch.max(outputs, 1)

https://pytorch.org/tutorials/beginner/blitz/cifar10 #fEgkial:titnl#sphx-glr-

class_correct[label] += c[i].item()

beginner-blitz-cifar10-tutorial-py esemedhdi 273 (-304)

for i in range(10):
print('Accuracy of %5s : %2d %%’ %

S cd /home/pi/Documents/torchvision e, 100 e core] o)

Accuracy of plane : 46 %

Accuracy of qar:54% = |
S Jupyter notebook Ao e 103 FOEMRE
Accuracy of deer: 40 %
: .y [ e
« cifar10_tutorial.ipynbZ2')v ¥
Clifar1lU_tutorial.ipyn ety
Accuracy of truck

()

* INDOEAZEunL TITEFET, tgnsorflow’@”.’ﬂ*C*?‘?‘”"‘"C‘ifaﬂﬁ@ﬁg E{gRHE °

Z7AIL . —%JL  Widgets  AJLF Not Trusted | Python3 O

+ | @B 4+ & PRun B C W Markdown v | =

alt rights reserv&;ﬁ%%CZI spectrum technology® 13
30

[ group by aspect ratio.py

[ README.md 13E&T

—
" Jupyter ° NI 1§51 0 810 127 181 078 520 O O -y 5
100.0%
ZrA TP TIAY Extracting ./data/cifar-10-python.tar.gz to ./data
Files already downloaded and verified
FOUavERTTEAOFATLERIRLTTFE W, FyFO—F
Let us show some of the training images, for fun.
(o |~ W/ FEI | | BRESHZ | T .
In [4]: import matplotlib.pyplot as plt
O O data 54380 import numpy as np
] [ PennFudanPed 13857 # functions to show an image
13857
O [ vision B def imshow(img):
B o R 194357 img=img/ 2 + 0.5 #unnormalize
[0 & autograd_tutorial.ipynb unning ém npimg = img.numpy()
g i as plt.imshow(np.transpose(npimg, (1, 2, 0)))
O & cifar10_tutorial.ipynb Running 1533) plt.show()
(J & neural_networks_tutorial.ipynb Running 114387
. ac # get some random training images
[J & tensor tutorial.ipynb Running 175380 dataiter = iter(trainloader)
e images, labels = dataiter.next|
[ & terchvision_finetuning_instance_segmentation.ipynb L=k g 0
. # show images
O D cifar_netpth 24550 imshow(torchvision.utils.make_grid(images))
# print labels
0 O coco eval.py 134 = ' T
print(’ 'join('%5s' % classes[labels[j]] for jin range(4)))
0 [ coco_utils.py 1387] 0
O [3 engine.py 13887 w0
O
]


https://pytorch.org/tutorials/beginner/blitz/cifar10_tutorial.html#sphx-glr-beginner-blitz-cifar10-tutorial-py
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Pytorch st
3.

@

Scd
/home/pi/Documents/pytorch_examples/mni

S python main.py

PytorchlZ XA E{R R
mnist[Z KD E{R 5255

https://github.com/pytorch/examples/tree/master/mnist

S c¢d /home/pi/Documents/pytorch_examples/mnist

S python main.py

* tensorflow CERBAL f=mnist(FEE X Fi2i#) ZpytorchTEELI-E S . §
14858, gpuTHIALTESLY,

« EHRIZH E T A, LossAUHITRES, 000 i s v A X

F7T1ILF) EEE 27T AILTH)

) $BE£(E) Fm(V) Sort BEG) w—IL

ZFTIF)
m i # /home/pi/Documents/pytorch_examples
n| LTI
L 7F7PAINYATLD..
cpp data degan distributed fast_neural_
] - sty
style
4 notebooks
b npm
b python magenet mnist ~ mnist_hogw regression reinforceme
d nt_learning elalele
b pytorch g 1z[s[ele]
-
b cpp sn super_resol time_seque vae word_langu
ution nce_predicti age_model
4 data
on
dcgan o
2 distribute » = =
LICENSE README.m run_p'_-.-‘thon_
» A avaranlae
BEDTTL(BLTTL7HE ZEEEE: 368G (A5 116.0 IEEIE

2021 s ectrum techno ogy co.
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Pytorch
3. Pytorch|Z &5 E{E:2:E
@ MiDaS LA E{& R

https://pytorch.org/hub/intelisl midas v2/

Pa 2

AAHaAvwk

Scd
/home/pi/Documents/torchvision/vision/torc
hvision/models/

S jupyter notebook

S cd /home/pi/Documents/torchvision/vision/torchvision/models/

S jupyter notebook

midas1130.ipynbZE R
E

B{REOA o O0—

T BT ROEEERBLIEATT

FoLaERTTEROTIFLEMRLTITFY

- M

1 O3 uss.py 4rAm 1518
dxBE  7.79kB

 MiDaS (Mixing Datasets) Zf->T. E{RZE#L T, 1T

all rights reserved 2021 spectrum technology co:

—KIZERNDMYET, 3077 LU
SEHELFT,

HIUASUNPUL_Udin)

prediction th n.functional.interpolate(
rediction.uns:

= ic",
align_corners=False,
).squeeze ()

output = prediction.cpu().numpy()

In [8]: pltimshow(output)
# plt.show()

plt.show,

Out[8]: <matplotlib.image.Axeslmage at 0x129¢11¢10>

In[ ]
15


https://pytorch.org/hub/intelisl_midas_v2/
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Pytorch

4. PytorchlZd&5

@

B e - JLEE

xr=t=
B 2 ot

521

https://github.com/pytorch/tutorials/blob/master/beginner_source/audio_preproce

AAHavwoR

S cd cd /home/pi/Documents/torchvision
S pip3 install torchaudio

S jupyter notebook

ssing tutorial.py

S c¢d /home/pi/Documents/torchvision

Home Page -

$ pip3 install torchaudio  JBAITAY Ab—)L. torch@Dgpuklfi AV EIfREhbDTE "

/A Yoy

S jupyter notebook

* Audio_preprocessing_tutrial.ipynbZ&1R \
. ’*‘?’&%’\Eﬁ%bt matplotlibZ > TAIRILLIZY ., 41254 P HETMIELIZYL o

— Jupyter ”Y | o7
FLavERGTIAOF FLERRLTTFEW, Fv70-F Kl &
o o~ B/ M4 BERERR  Fr{LUCX
™ o THEM
P 1388
[ wis 1368
& o 9_tulonalipynb IW 19.9 kB
2. THIERE 125K8
I THEM  139kB
B a TR 137 B
8 e ISR 138k8
a1 4HE 9T kB
B b GREERR 545 kB
K BRI  443kB
@ v GENERR 20218
O e TR 251 kB
1380 12 kB

. 1388 881 kB
all rlgF]ts reserved 2021
3EW ATkB

138%

T2k

Out[21]:

print( wWaverorm: {j\nsample rate: {j\nLabels: {} .Tormat{waverorm, sample_rate, Labels))

plt.figure()
plt.plot{waveform.t().numpy())

Waveform: tensor([[ 3.0518e-05, 6.1035e-05, 3.0518e-05, ..., -1.831le-04,
4.2725e-04, 6.713%9e-04]])

Sample rate: 8000

Labels: [0, 0, 1, 0, 0, 0, 1, 0]

[<matplotlib.lines.Line2D at Ox7f5b25b17cl8>]

0 10000 20000 30000 40000 50000

NMow, whenever you ask for a sound file from the dataset, it is loaded in memory only when you ask for it. Meaning, tt
memory the items that you want and use, saving on memory.

LW

pe

+ PRS- |
LUt ietimioivgy Lo, 10


https://github.com/pytorch/tutorials/blob/master/beginner_source/audio_preprocessing_tutorial.py
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Scd
/home/pi/Documents/pytorch_examples/wor

Pytorch ongunge model
5. PytorchlZ kA F R,

@D RNNEEZH

examples/word language model at master - pytorch/examples - GitHub
S c¢d /home/pi/Documents/pytorch_examples/word_language_model

S python main.py --epochs 6

. multl Iayer RNN (Elman GRU or LSTM) ZE->T, ROEEZTFH,

nents/p...examples/v age_model v A X

Z7LILE) REE 2TM AILTFH)



https://github.com/pytorch/examples/tree/master/word_language_model
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