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Abstract

Sign language of the weather forecast translation system plays a big role in
helping the disability people such as muted, deaf and hearing impaired to
communicate with normal people and also reducing the time and cost of sign
language interpreters. In this paper, we developed an automatic sign language
translation application for the weather forecast translation system. We utilized
Google MediaPipe’s Hand Tracking, which detects key points of hand landmarks
specifically, then separated frames of a video into images, extracted features of all
the images to vector, and used them as inputs for LSTM model which sorts the
sequences of hand’s movement vector to become a word. We divided the sign
language for weather forecast dataset into 80% training set, and 20% test set to
obtain a reliable evaluation and avoid overfitting. During the training phase, the best
model parameters were selected through 5-fold cross validation. The model
accuracy is 77.4%. We then developed a sign language for weather forecast
translation application using the model that would help people with disabilities be

able to use it.
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2.1.1 Thai sign language translation using Scale Invariant Feature

Transform Hidden Markov Models [11]
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2.1.2 Sign Language Recognition Application Systems for Deaf-Mute

People: A Review Based on Input-Process-Output [9]
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2.1.3 Recognition of Sign Language Alphabets and Numbers based on

Hand Kinematics using A Data Glove [12]
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2.6.3 Update Cell State
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Memory RAM : 8 GB

System : Windows 10 64-bits
2.naedlnsAnndetodniuaeinte
syUUUUANT : 10S 13.2.3
Memory RAM : 250 GB

Resolution: 1080 HD 60 fps

2.7.2 FaNARISN I IUNITWAILA

1.Jupyter notebook

o
N
jupyter
O

31/77 2- 11 agyanwallusunsu Jupyter notebook

7 : [ooularilhttps.//upload.wikimedia.ore/wikipedia/commons/thumb/3/38/Jupyter

logo.sve/250px-Jupyter logo.svg.png



17

Jupyter notebook [3] Ju Interactive Computing Environment mﬁﬁﬁ% ansatou
Adwmdlilszananardaiug nisuuaninadnsrovneynr1d 67 Notebook asnsatiuCodeuas

#Markdown Tielikansdeyalunuusnegliigu fAasnisuanadu Heading wuusag

2.PyCharm

PC}

Uil 2-12 dyydnwallsunsy PyCharm
7407 : [ooulail] https://www.jetbrains.com/pycharm/download

PyCharm (lwn$u) [13] fie WsunsudldimdeuntwPython Wulusunsuildenldie

U

wazda1u150lgIuUlaNs WuIEd I NSUNNABIN15LE N Waun1¥ lnou wazueanantdise 15U

5

5¥UUUURNNS Windows Linux MacOS

2.7.3 A lusunsuntglun1swaun

1. Python

U 2-13 dydnwalnw Python

747 - [p91lail] https.//pluralsicht.imeix.net/paths/python-7be70baaac.png


https://www.jetbrains.com/pycharm/download

18

Python [14] fla nwilusunsudugeeiianis gneenuuulsl code anmnsa snldielag
514 “dedln” vde whitespace iufutain code usazussvinoganeld block la unuilagldlnm (
(1) BUUAYIDY Imm%mwwﬁﬁugmmﬂ%’ﬁwmuuiiﬁﬂiﬁﬁaa DWABUNU C++ Ay Java anwely
feature AA8AUNAYUUU LTU F1UITAUIRITIANIT MUI8ANTLALY, T995UNITTIIUNAY

paradigm, object-oriented function



19

uni 3
Asn1sandulasenu

msdndulassnuluadsd §idelddidunsfnmdusiudunoudsd
3.1 Fnsaiiulageny
3.2 wHuNSAulATIY
3.3 MafiusIvsiudeya wagnmaihdeyauiussuiana
3.4 My lnaszuunsulanwisienisnensalonniedudyn
3.5 nManegeulszdnsnm anuwiugedunanisulaniwilonisneinsalorniadudine

3.6 MWL UEILLEUNALATY

3.1 35115a 1 1ULATIU

3.1.1 ANwIAUATILWIAR LazngulMinettasiunswlaniwiiionisneinsalennialagly

MediaPipe

3.1.2 urudoya waziinsizsideya Wedumsuuuulutoyauazivunveuivaves
1A99U398

3.1.3 JATIgMLara0NLUUNMIINNUTeslnasUUNIsuWlan1wdansneInTalonna

3.1.4 Weulusunsuiauilunassuunisilanwnilonsnennsaionnialasyinn1simsulunai

NI
3.1.5 YNMINAERUUTLANTAN AMULUUEIVDIULAATEUUNSHUAN1ENIBN1ITNEINT §INA
3.1.6 U5UUg wasuilutelianainndinisnageuussdnsnim

3.1.7 Usgilluna asUnanimaaesiazdniinguias



20

3.2 WHUN15ALHUULATIY

Asefunstunsvintessulanuseanidu 4 szee Ae

a a 4 Y

speedl 1 MwHudninlasenu Anwideya sIusiungu wavauidenineitesdunisua
wUanN ¥1LBNISNYINTAIBINA

SeeEdl 2 : 9BNWUUNISYNIUYBLnassUUNswlawlaniwiilanisnensaliannid Usenaunie

AMSHAILIAULUULLLAE Long Short Term Memory (LSTM)

a
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3.3 nsiusIuTINdays wazmstdeyauUszuians

3.3.1 nMaiusIusudaya

nsiusnsivdeya tnediedalennnaesauisninuy §viin1seaeaiavun 10 Ay

aal & s . . 1% A A Ay 1 & Y] &
uwaglddleniiuled signingsavvy.com gnaaesazldidedndidy liflavnanguazainiundsasidudvn
FI9LVNN1WILDNITNYINTAUBINANINUA 10 A1 Usenaunae Cold, Cool, Hot, Rain, Snow, Sun,

Thunder, Warm, Weather, Wind ﬁﬂgﬂ‘ﬁ 3-1

JUT 3-1 faeendoyainlonrwidenIswensaloinia

3.3.2 nsidayauuszuiana

vinsihdeyaifleiiusiusivanimun ud1tunaulunismi keypoint Tngnud

Google MediaPipe Tud@au Hand Tracking 1nldms299U%1 Hand landmarks f13utangileviniy uay

LLﬂasJasﬁﬁIamaaﬂLﬁumwnﬂq keyframes a1ntiuazana feature panundunnnes
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9 feature 91035

PN
Nenm

azle Text file

(:

open( "mediapipe/output/Cold/Cold_4.txt")

def demo_reader
f

f.read()

data

print(data)

demo_reader

0]

beoeeoeevepo0oeePRPERORPRPORPODOREEROPEPORREOPREPE111111111111111111111

111111111111111111111

-1
-1

-1 -1

-1-1-1-1-1-1

-1

-1-1-1-1

-1-1-1-1-1-1

-1

-1 -1 -1 -1

-1-1-1

-1

111111111111 1111111111111111111111111111111

-1 -1
-1-1-1

-1 -1 -1
-1 -1 -1

-1-1-1-1-1-1
-1-1-1-1-1-1

-1
-1

-1 -1
-1 -1

-1-1-1-1-1-1-1
-1-1-1-1-1-1-1
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-1
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-1

i111111111111e1111111111111111111111111111

-1

-1111111111111111111111
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1-1 1-1

-1 -1 -1 -
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-1 -1

-1 -1 -1 -1

-1-1-1-1-1-1

-1

-1

-1 -1 -1 -1

-1-1-1-1-1-1

-1

-190

1

1 -
-11111111111111111111111111

-1

1 -

-1

-1

111111111111111111111

-1
1

-1111111111111111

-1 -1
-1 -1 -1

-1-1-1-1-1-1-1-1-1
-1 -1 -1

-1
-1

-1-1-1-1-1-1-1-1-1-1-1
-1

-1

-1-1-1-1

-1-1-1-1 -1

-1

-1 -1 -1 -1

-1

-1

-1

-1 -1 -1 -1

-1 -1

-1-1-1 -1 -1

-1

-1-1-1-1

-1111111111111111111111111111111111111111111

-1

-11111111111111118111

-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
-1

-1 -1 -1 -1

-1-1-1-1-1-1

-1

-1 -1

-1 -1 -1-1-1-1-1-1-1-1-1-1-1¢-1-1-1-1-1-1-1-1-1

-1

111111111111#981111111111

-1

;118111111
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-1

-;11111111e1111111

-1111111111111111
-1 -1 -1

-1-1-1-1-1-1
-1-1-1-1-1-1-1-1

-11-1-1-1

-1

-1

-1
-1

-1 -1 -1 -1
-1 -1 -1 -1

-1-1-1-1-1-11-18-1
-1

-1

-1-1-1-1-1

-1

-1

-1 -1

-1

11-1-1-1

-1

-1

-1 -1

-1

-11111111-1

-1
-1

p111111111111111e111111111111111-11

-1

-11
-1 -1

-11
-1

-1-11111111111111111

-1-1-18

-1
-1

-11-11-1-1 -1
-1 -1 -1

-1

-1
11 -1 -

-1 -1 -1-1

-1-1-1-1-1-1

-11

-11

-1

-1

-1-1-1-1
1111111111
-1

-1

-11 -1 -1

-1 -1

1

1111111111411 1111111111

-1
1

-1-111111111111111e181111111e1111111
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-
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3.4 nswmnlaaszuunisulanmeniianisweinsaionniAdurine

#0154 Text file Nafmoanulalu feature u1vi1n15wsuluina Long Short Term

Memory (LSTM) Immwﬂsqm‘ﬁaagalﬂud’m train AU test ALLUINNT train 170(68%) , test 80(32%)

11n13 reshape Yayalviogluzy (70,84) udmuenyntoyaiudiu train iU test dagun 3-4

#reshape input to 78 rows and 84 column and append to array
for 1 in range(@,7a):
landmark_frame.extend({numbers[row:row+84])
row += 24
datal=np.array(landmark_frams)
landmark_frame=np.array{landmark frame)
landmark_frame=1ist(landmark_frame.reshaps(-1,84))
#split train, test
#append words and labels by the name of folder
if (k%3==2):
XT.append{np.array(landmark_frams))
¥T.append{wordname)
else:
¥.append({np.array(landmark_frame))
¥ . append{wordname)
k+=1
¥=np.array({x)
Y=np.array(¥)
XT=np.array(XT)
¥T=np.array(¥T)

U 3-4 075 reshape Yoyauaugnyadoyaitugau train iU test

yinsade label Tngldde folder vas dataset 1T label wdwindu Text file 9nTuLUas

label Winaneifumiauiitethluld fit model faguil 3-5 way U7 3-6

#create Label txt file with ascending order
k=set(¥)
ks=sorted(k)
text=""
for i in ks:
text=text+i+" "
make_label(text)

31/17’/ 3-5 173 labeluavini Text file



#match Label with word

s = Tokenizer()

s.fit_on_texts([text])#/8: "Cold”,1:"Cool"...}
encoded=s.texts to sequences{[¥])[&]
encodedl=s.texts_to_sequences([¥T])[&]
one_hot = to_categorical(encoded) #encode string to int
one_hot2=to_categorical({encodedl)

(x_train, y_train) = X, ons_hot
(x_test,y_test)=XT,one_hot2
¥_train=np.array(x_train)
y_train=np.array(y_train)

¥ _test=np.array({x_test)
y_test=np.array(y_test)

return x_train,y_train,x_ftest,y_test

U7 3-6 N5 Uias label linarendiudaiay

mansuluea wag save lumalildlung prediction faguit 3-7

def main(dirname}:
¥_train,y_train,x_test,y_test=load_data(dirnams)
model=build_model(y_train.shape[1])
print{'Training stage')
print(’ ==============")

history=model.fit(x_train,y_train,epochs=188,validation_data=(x_test,y_test))

model.summary()
score, acc = model.evaluate(x test,y test,batch size=16,verbose=8)
print{'Test performance: accuracy={8}, loss={1}'.format(acc, score))
model .save( ‘mediapipe/model.h5")

if __name__=='_main__":
parser = argparszs.ArgumentParser(description="Training Model')
parser.add_argument("--input_train_path”,help=" ")
args=parser.parse_args()
input_train_path=args.input_train_path
main{input_train_path)

31/17 3-7 m5train lea uay save luina

26
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U cay v Y Aa o = ¢ 1 ° °
NaaWﬁWlﬂﬂqﬂﬂTﬂW3UleﬂlabeLb@‘WﬂﬂqmaﬂﬂqﬂqﬂaﬂqiwUqﬂ§QENﬂ7ﬂWQWNﬂﬂquju 10 A

Faguil 3-8
Ju pyter label.txtv 3 minutes ago
File Edit View Language

Cold Cool Hot Rain Snow Sun Thunder Warm Weather Wind

§U7 3-8 label.txt 1 wlonsnensalonin

3.5 MsnAgauUsEAnSIN Anulsiugrvaslumaszuunsulan wiianiswensal
[ [
2n1AuAINA

Msvingnageudseansam anuulugvedunaszuunisulaniwilonisneinsalonie
Hudme lnenmsinidflediuau 10 3ale Mdudndeniu lneagimuniswuadu Text file wagdszanana

20011 A lenadnsidusinensalennia

Ingagi label.txt MH1un1swsy Andeyaunldlunis prediction saguin 3-9

#orediction
def load label():
listfile=[]
with open("label.txt",mode="r") as 1l:
listfile=[i for i in l.read().split()]

label = {}
count = 1
for 1 in listfile:
if "_" in 1:
continue

label[1l] = count
count += 1
return label

JU 3-9 015101 label.txt fishumsinsuunlelunIs prediction
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I8zl model.h5 M un1smsu ndeyaunldlunis prediction fagui 3-10

#load model

output_dir=output_data_path
#_test,¥=load_data{output_dir)

new_model = tf.keras.models.load_model{ 'modelZ.h5')
new_model . summary ()

labels=1oad_label()

FU 3-10 11917 model.h5 it 5 sualslun)s prediction

#lse model
xhat = x_test
yhat = new _model.predict(xhat)

predictions = np.array([np.argmax(pred) for pred in yhat])
rev_labels = dict(zip(list(labels.values()), list(labels.keys(})))
=8
filel=np.array(filel)
txtpath=output_data_path+"result.txt”
with open(txtpath, "w")} as f:
print("Prediction of : "+ ¥[s])
for i in predictions:
print("Video "+ str(s)+ " == " + rev_labels[i])
f.write{rev_labels[i])
fourite(” )
S+=1

JU7 3-11 mmihdeyaumadevivluina

3.6 N1SNAIUN ludukaUNALATY

Aiuagldlusunsy PyCharm lunisimunweundindu Tngludrumihveseundin
FULLUAIE Python Manue ezt endunauanlaeudusnlal) Tudiunteunawndy
aliglhindalenwilonsnensalonimdiu wewdadnlentwdenisneinsaleniali

wanseanUNIU Text MUananislenglyldidnn
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UNN 4

NaN1SAIULATIY

[
[ [y o

nmsmliulassluaailddavilaiavenanisaniulasenu lnguanwadnsasialuil

4.1 waANAANSVIININAURUUALLabel

HadNSINNsNEIRLeNNET Google MediaPipe agld label.txt Mdu Text fam151991 2

§I5N9 2 MITNNINIAeAURTULAZLabel

Weather word Label

1.Cold

Cold

2.Cool

Cool
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3.Hot
Hot
4.Rain
Rain
5.5now
Snow

6.5un

sSun
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7.Thunder

8.Warm

Thunder

9.Weather

kWarm

10.Wind

Jeather

Wind
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4.2 wanslseansnnvaaluwna

n1sUseliulseansamaugnees kagdnaiuududrlunismsuvedling Long Short Term

Memory (LSTM) luniswien Accuracy aldnadnsanade 0.875 é’ﬁgﬂ‘ﬁ 4-1

Model: "Sequential_S‘T

Layer (type) Output Shape Param #
lstm 13 (LSTH) (Nome, 70, 64) 38144
lstm 14 (LSTM) (None, 70, 32) 12416
lstm 15 (LSTM) (None, 32) 8320
Sequential 5 (Dense) (None, 11) 363

Total params: 59,243
Trainable params: 59,243
Non-trainable params: 0

Test performance: accuracy=0.875, loss=0.5420249119400978

3‘1]‘17‘ 4-1 gumsvszidiulumavedluna Long Short Term Memory (LSTM)

4.3 uansArnugndeuazligniesvesinlenvinnimaseu

n1susziulumalunismegeuaugnieuwarligndesvailoniwiiien1snginsalainie

AR LB NUIUNYIINISTNAFBUTINUIUNIUA 10 I8 LANAAIA1197 3
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Weather word Correct Incorrect
1.Cold 7 3
2.Cool 10 0
3.Hot 8 2
4.Rain 8 2
5.5now 9 1
6.5un 6 q
7.Thunder 10 0
8.Warm 5 5
9.Weather 10 0
10.Wind 6 a4
Average 7.9 2.1

1 o

HAGNSTIlAANNIIAdaUYeIAlenwlaNTNeINTaloINAIEiiueATgnaaskas lilgnses

Y

v a

v ea ° a ¢ Aa Ay = dll & Ay
NaaWﬁVIﬂﬂ(ﬂ@\‘iLﬂ@‘l"iﬂﬂﬂ’]im’]ﬂq'@qmaﬂqﬁ/\lﬂqﬂﬁm@qﬂqﬁmmmqul,llﬁnﬂLLagﬂJﬂqﬁLﬂaEJUVLV'JSUENM@V]U@?J

Y

1 ¥ a ¥ U a

| o & o o ° a4 ¢ Aa 1 a 2
aﬁumaaWﬁ‘U’NﬂqW‘lﬂJﬂﬂ@@ﬂ@’]ﬁ]lﬂ@ﬁmﬂﬂ’]TV]’]ﬂqwqmaﬂ']ﬁWﬂqﬂﬁm@’]ﬂ’]ﬁﬂum'W]ﬂa’]‘c’JﬂU"\]ULﬂﬂlﬂwia

Y

21992,NRNN5VIN B NTBIAN L UNNTYIN A WA NAIAU

4.4 LLanam%’uiﬂmnsuszuuLtﬂanﬂmﬁaﬁ]uﬁmﬂ

wﬁﬁLLiﬂﬁuaqLL@UW%Lﬂ%uiﬂiLLﬂiuizUULL‘tJamwﬁaLi‘]uﬁmjm (Sign Language Translation) 9

Uy Select video file LiVeLoniflantwiilefinednis, Uu PlaywazUu Pause fsguil 4-2

a
N




O @ Sign Language Translation

Sign Language Translation

Select video file Play Pause

U9 4-2 wihusnvesusUnaletulysunsussuuutan1wiie

waangldideninlends sruvagyhnmsUszinanaiiowlasinleidu Text uazdlofldnaly

Play 3floaziaunsandsingantnainnisudaniwile uavivy Pause dwsunaninle

‘ene Sign Language Translation

Sign Language Translation

Translate:

Cold

Select video file Play Pause

U7 4-3 mbuanssanisuvaniwideidueign
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unil 5
A3Una aAUTIENE LasUalauauue

5.1 agunansAnerAuAdn

dielddnw wagimuiszuunisulaniwionisneinsalonimdudine (Sien Language for

weather forecast translation) lagldaunuuluina Long Short Term Memory (LSTM) arunsnagy
nadwsvssnawmulddarolud
Fdeldvihnsimunluwaszuunisulaniwdiensnensalenniadudme lnen1suninlenie
flensnennsaionniauyiung Wennaeuuszaniamaiugndies uazianmusiugivesluea uas
fidovhmaiauniduleundinduiionesensuaulanwiiensnensaioinadudma
PNNITNAERUUTEANSAIN ALLLUE199luAa Long Short Term Memory (LSTM) WU
Tawna Sanuusiugn waediuszansninaugnéios Iddeudnafuargeiafosay 0.875 anviann urdsd
forianamegtne ilosanmainwislevessazyana vinawdlevinferfuudlimiloudu Jeo1aez

Anvnesuallagienanunivadwiazyana NruaNlaen

5.2 9aUsiewa

nnsadulassnuaiunsaiissuunswlaniwdenisnensalennieludma uldlunis
wlanwdenisnensalonnieludina Ingldluna Long Short Term Memory (LSTM) Laga1nn1s
naaeuUsEanSam Anuuiugvedunasruuslaniwilenaneinsalonialuine laensin3dle
$1uau 10 3dle Adudufefunmeseuusdazd nuileaiiuszansamAnasianugniesisiosas
7.9 nviavae agulddssuunisuvaniwifiontsneinsaionnimdudima anunsotiunldlunis

= I3 YV v ¥ 1 o o d!
wlan1wdienisnensaloimalinugldlaudiugluseaunis
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5.3 Jymuazauasin

Wesaniilsalisa COVID-19 syun yilrlianansaiiueundiady Sign Language Translation

IS 1

WlEiugiinmanslaBuase gadeyatignunnies wu gateyaniuiieiettesiunisnensal

anAlduuRsuiley waznsiiuteyansyhnwiiievesusasypnaiiondnvaiiuansnsiuesniy

o § v A = o 1 A U = o q Y ° Y a a a1 A I3
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g1MAlTuIMILABUTINY Laznsvinwlisvaduwsasyaravitviinsliuiioudu Juilinisvinuneg
lpuszansnmldfviniasasdu wazanusarhuaundiatu Sign Language Translation luuszendld

funwiialnelaasa
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2562, 3nnhttps://github.com/google/mediapipe/blob/master/mediapipe


http://ieeexplore.ieee.org/document/7575685
http://ieeexplore.ieee.org/document/7575685
http://ieeexplore.ieee.org/document/7575685
http://ieeexplore.ieee.org/document/7575685
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N15AARILUSUATY Python
1. dnlufidules https://www.python.org/downloads/

2. ﬂﬁﬂﬁﬂu Download Python 3.8.2

Download the latest version for Windows

Download Python 3.8.2

Looking for Python with a different 0S? Python for Windows,

Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Prereleases,

Docker images

Looking for Python 2.7? See below for specific releases

UM n-1 wihwsnveadulesisalusunsy

[ 7]
Y

3. 59AUNMAEANUMAAGIAFNESY waziilonnulraniasauallrnalafIRndeuun

LOOKINg 101 4

Python releases by

Release version

https://fwww.python.org/blogs/ Python 3.7.7

@ python-3.8.2.exe
25.3/25.3 MB

U7 n-2 senrsaradlvanlusunsuasady
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4. guidananinafinniuluanuiiefngs Python waiadnuu Run

Open File - Security Warning *

Do you want to run this file?

Name: C\Users\GGyz\Downloads\python-3.8.2.exe
Publisher: Python Software Foundation

Type: Application
From: C:\Users\GGyz\Downloads\python-3.8.2.exe

Run Cancel

[] Always ask before opening this file

S While files from the Internet can be useful, this file type can
|@ potentially harm your computer. Only run software from
; publishers you trust. What's the risk?

U n-3 (UalWaiiesndunisanaslusunsy

5. Whgnthnsindalusingy AdNA1IT Install Now

& Python 3.8.2 (32-bit) Setup _

Install Python 3.8.2 (32-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
C:\Users\GGyz\AppData\Local\Programs\Python\Python38-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

python

for M Install launcher for all users (recommended)

windows [ Add Python 3.8 to PATH Cancel

T AR R A N T R S A S A S A R 1

U7 n-4 mhemudeinga setup




6. $9AUNINNITAARINUTUNTUILANTUNTLATY

» Python 3.8.2 (32-bit) Setup

python

for

windows

Setup Progress

Installing:

Python 3.8.2 Standard Library (32-bit)

FU7 n-5 mishauanin)sindalusunsa

7. ioRndslusknsuasaasTuntinang Setup was successful

©» Python 3.8.2 (32-bit) Setup -

python

for

windows

Setup was successful

Spedial thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

New to Python? Start with the online tutorial and
documentation.

See what's new in this r

@ Disable path length limit

Cancel

Changes your machine configuration to allow programs, including Python, to

bypass the 260 character "MAX_PATH" limitation.

U 1-6 whwuaseaunisiedilusunsy
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n15AAASIUSIATY PyCharm

1.(51’1’3131%6161%3@5& PyCharm 167 https://www.jetbrains.com/pycharm/download/#section

=windows Wi 3uudalinadunniillnan

Download PyCharm

Windows Mac Linux

Professional Community

For both Scientific and Web Python For pure Python development
development. With HTML, JS, and SQL

support.

Download

Free trial Free, open-source

2
v a o

U7 9-1 n1adlnandafinga PyCharm

[V}
Y Y

! v oa o & P < v g v a a =
Z.i@QUﬂ'J']ﬁ]8@73“1%@@@’3@@@@Laﬁ"\] LLagLN@@qQUKIVa@Lﬁif\]LLaﬁIMﬂ@LU@@’J@]@@NSUUlI']

By submitting
educational m
process my pe

pycharm-commun....exe

38.2/278 MB, 37 secs left

JU7 9-2 san1591lanlusunsuasaay



aq

v v
a v = 1% 3

3 iloUndAnfsluIILE 92LARITNIe Welcome to the PyCharm Community Edition Setup 1#

nAYs Next >

a PyCharm Community Edition Setup — >

PC Welcome to PyCharm Community
Edition Setup

Setup will guide you through the installation of PyCharm
Community Edition.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

[ ext> || Cancel

U1 9-3 milshadeidni setup

4.37NUULKAAINTIT8 Choose Install Location Tvinats Next >

ﬂ PyCharm Community Edition Setup — X
Choose Install Location
Choose the folder in which to install PyCharm Community
Edition.

Setup will install PyCharm Cemmunity Edition in the following folder. To install in a different
folder, click Browse and select another folder. Click Next to continue.

Destination Folder

Program Files\JetBra Charm Community Edition 2019.3.4 Browse...

Space required: 669.4 MB
Space available: 358.1 GB

| < Back || Next = || Cancel

FUT v-4 idenlWainesiozanaalusunsy



5.91N1UUALLAAMLITD Installation Options TnaYu Next >

ﬂ PyCharm Community Edition Setup — x>
d
Installation Options
Configure your PyCharm Community Edition installation
Create Desktop Shortcut Update PATH variable (restart needed)
[+] 64-bit launcher [ Add launchers dir to the PATH

Update context menu

[] Add "Open Folder as Project”

Create Associations

[“-py

< Back Cancel

p—o VAT VT e TEE

FUT 9-5 130ndaennI5ime

6.37NUUILUAAMTI8 Choose Start Menu Folder lvinatal Install

Eﬁ PyCharm Community Edition Setup — X
Choose Start Menu Folder
Choose a Start Menu folder for the PyCharm Community Edition
I shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter @ name to create a new folder.

{ |EEEE

i Accessibility ~
Accessories

t Administrative Tools

Anaconda3 (64-bit)

Git

Internet Download Manager

Java

LINE Corporation
Maintenance
MAMP

< Back Install Cancel

JUT 9-6 1donlnawnesi3uiuvein)I syl



7. nTUTuEnwTNge Installing Tiseauninlusunsuasindaasa

ﬁ PyCharm Community Edition Setup —
Installing
Please wait while PyCharm Community Edition is being installed.
Extract: assertj-core-3.13.2.jar... 19%
< Back Next = Cancel

U7 9-7 mhesuananisiaaaalusunsy

8.\dlofnsuasaudiasuanmiiiae Completing PyCharm Community Edition Setup lvinady Finish

ﬁ PyCharm Community Edition Setup —

PC Completing PyCharm Community
Edition Setup

PyCharm Community Edition has been installed on your
computer.

Click Finish to close Setup.

[]Run PyCharm Community Edition

< Back Cancel

U7 9-8 wiladedadalusunsuasodu
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9.91nUUNTNAN JetBrains Privacy Policy ag1Uatusn Tls1nagausudennas kazna Continue Lol

glusunsu

H JetBrains Privacy Policy X

Please read and accept these terms and conditions. Scroll down for full text

JetBrains Privacy Policy

Version 2.1, last updated: July 23, 2018

In this Privacy Policy, we describe the types of data, including personal data (collectively,
"data"), that we and our associated companies collect from you when you use JetBrains
Websites and certain JetBrains products and services as described in this Privacy Policy
(collectively, our "services"), how we and our associated companies use and disclose that
data, and your options to access or update your data.

This Privacy Policy may be amended from time to time. The respective latest version of
the Privacy Policy at the point of ime of the purchase or registration of a JetBrains
Software Product (whichever occurs later) shall apply. The data controllers are JetBrains
s1.0, Praha 4, Na Hiebenech Il 1718/10, PS¢ 140 00, Czech Republic, and the associated
companies of JetBrains.

JetBrains and its associated companies act as joint data controllers, who are jointy
responsible for compliance with data protection legislation. JetBrains s.r.o. is primarily
responsible for exercising of rights of data subjects and providing information about

I confirm that| have read and accept the terms of this User Agreement

| Continue || Reject and Exit

U 9-0 nieavedlysunsu Visual Studio Code

9.971nUULUSUATH PyCharm 2giUaTiusn

5 NewP)
W Project ¥ o =

> 1l Extem Libraries
7 Scraiches and Consoles

T LSmcre % Z Favortes

o Termind @ = g 1000 Qevent log.
37 Scanning installed packages... (1 more process)

{s]

U 9-10 manaveslsunsy PyCharm
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n15AARlUSILASY Google Media Pipe

1.Un command line Wag WA git clone https://github.com/google/mediapipe.git

Tun1s install Google Media Pipe

00 fi tekz — -bash — 80x20

Last login: Mon Apr 13 19:35:04 on ttys@00

Suwatchais-MacBook-Pro:~ tekz$ git clone https://github.com/google/mediapipe.git
Cloning into 'mediapipe’...

remote: Enumerating objects: 176, done.

remote: Counting objects: 100% (176/176), done.

remote: Compressing objects: 100% (151/151), done.

remote: Total 4229 (delta 38), reused 60 (delta 17), pack-reused 4053

Receiving objects: 100% (4229/4229), 185.70 MiB | 3.49 MiB/s, done.
Resolving deltas: 100% (2560/2560), done.

Checking out files: 100% (1627/1627), done.
Suwatchais-MacBook-Pro:~ tekz$

3“1/77‘ A-1 Ang9 Google Media Pipe
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n13AnASlUIHNTN Bazel
1.@3%5@5@ Bazel 1§ https://docs.bazel.build/versions/master/installhtml

w1 Un command line wag Auw sudo apt install bazel1-1.0.0 Tun1s install Bazel

(Sign2) weerayuth@weerayuth-System-Product-Name:~$ sudo apt install bazel-1.0.0

[sudo] password for weerayuth:

Reading package lists... Done

Building dependency tree

Reading state information... Done

bazel-1.0.0 is already the newest version (1.0.0).

0 upgraded, 0 newly installed, 0 to remove and 379 not upgraded.
(Sign2) weerayuth@weerayuth-System-Product-Name:~$ I

U 9-1 {iARd Bazel
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nsanRalUsnsy Tensorflow

1.975RAMa Tensorflow 167 https://www.tensorflow.org/install u&aila command line uag s

pip install tensorflow Tun1s install Tensorflow

(Sign2) weerayuth@weerayuth-System-Product-Name:~$ pip install tensorflow
Requirement already satisfied:
Requirement already satisfied:

0)

Requirement already satisfied:
(from tensorflow) (2.2.0rc0)

Requirement
1.18.2)
Requirement
1.3)
Requirement
1.0)
Requirement
1)
Requirement
Requirement
(0.2.0)
Requirement
2)
Requirement

om tensorflow)

already
already
already
already

already
already

already

already

satisfied:

satisfied:

satisfied:

satisfied:

satisfied:
satisfied:

satisfied:

satisfied:

(0.34.2)

Requirement already satisfied:
flow) (2.1.1)

tensorflow in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (2.2.0rcl)
absl-py>=0.7.0 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow) (0.9.

tensorflow-estimator<2.3.0,>=2.2.0rc0 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages
numpy<2.0,>=1.16.0 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow) (
protobuf>=3.8.0 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow) (3.1

termcolor>=1.1.0 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow) (1.

wrapt>=1.11.1 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow) (1.12.

six>=1.12.0 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow) (1.14.0)
google-pasta>=0.1.8 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow)

grpcio>=1.8.6 in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (from tensorflow) (1.27.
wheel>=0.26; python version >= "3" in ./anaconda3/envs/Sign2/lib/python3.8/site-packages (fr

tensorboard<2.2.0,>=2.1.0 in ./anacondal/envs/Sign2/lib/python3.8/site-packages (from tensor

U7 9-1 @nA3 Tensorflow UuATeINLY



