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Abstract. Nowadays, hand gesture recognizing is important topic. It is used in virtual assistant work, for
sign language translation, in virtual and augmented reality applications, and in entertainment services. The paper
deals with the convolutional neural network training using different technologies. The neural network is trained
to classify American manual alphabet and 3 extended gestures using photographs. The open access dataset Kaggle
ASL Alphabet was used for training. Kaggle ASL Alphabet provides 87000 images of 29 classes for image
classification and hand gesture recognizing.

Keywords: neural network, Kaggle, recognizing, sign language, TensorFlow.

levads

Masinmacisanas un datorredzes izmantoSana ir mainijusi daudzus miisdienu tehnologiju
aspektus, un roku Zestu atpaziSana nav iznémums. Roku Zestu atpaziSana plasi izmantota
virtuala asistenta darba, pieméram atbildét un beigt talruna zvanus, sakt un beigt sarunu ar
asistentu utt. [1], ka arT izmantota surdotulkojuma, virtualas un paplasSinatas realitates
lietojumprogrammas.

Lai apmacit datoru atpazit rokas zestus, tiek pielietota konvolicijas neironu tiklu
arhitektara (convolution neural network, talak CNN). CNN plasi izmantota datorredzes. Tos
izmanto att€lu klasifikacijai, objektus un rakstus atpaziSanai. Konvoliicijas neironu tiklu
pamatideja ir att€lam piemerot filtrus. Filtri parvietojas pa att€lu un veic konvolicijas
operacijas. STs darbibas rezultata tiek iegiits jauns att&ls, kur ir informacija par dazadam attéla
1paSibam, piem&ram, par kontiiram, malam un fakttiram.

Saja raksta es pétiju iesp&ju izmantot neironu tiklus, lai atpazit rokas Zestus izmantojot
CNN arhitektiiru. Sp&ja atpazit Zestus varétu but integréta dazados lietojumprogrammas,
pieméram, integrét automobila multimedija, lai uzlabotu celu satiksmes droSibu izmantojot
“hands-free” risinajumus.

Petijuma meérkis: izstradat konvoliicijas neironu tiklu, kas sp€j atpazit rokas Zestus.

Uzdevumi:

1) Sagatavot datu kopu neironu tikla apmaciSanai.

2) Izveidot un apmacit konvoliicijas neironu tiklu.

3) Novertét neironu tiklu precizitati.

Materiali un metodes

Lai apmacit neironu tiklu, tiek izmantota Kaggle ASL Alphabet datu kopa (skat. 1.att.).
Datu kopa satur 87000 attelus ar izmeriem 200x200 pikselus. Atteli ir sadaliti uz 29 klasém,
kur 26 klases ir anglu alfabéts(A-Z) un 3 klases prieks space, dz&st un nekas(SPACE, DELETE,
NOTHING). Katra klasé ir 3000 attélus. Datu kopa ir sadalita 3 apakskopas: trenins — 72%,
derigs — 18%, testéSana — 10%. (train — 72%, validation — 18%, test — 10%). Sadalijums
nepiecieSams, lai parbaudit neironu tiklu precizitate. Visi attéli tiek samazinati 1idz 32 uz 32
piksela, lai paatrinat modelu apmacibu bez bitiskiem informacijas zudumiem.
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1. attels. Pieméri no Kaggle ASL Alphabet datu kopas

Lai apmacit neironu tiklu, tiek izmantota Google Colab vidi. Google Colab ir bezmaksas
serviss, kur Google nodroSina izveidot un palaist projektus. Google Colab piedava
makonskaitloSanu ar videokartém(Graphics Processor Unit, talak GPU), kas ievérojami
samazina neironu tikla apmacibas laiku.

Lai apmacit konvolicijas neironu tiklu - jaizveido neironu tikla modelis. P&c dazadiem
méginajumiem tiek izstradata konvoliicijas neironu tikla modelis(sakt. 2. att.). Vispirms, tika
pievienots pirmais konvoliicijas slanis ar 128 filtriem, izm&riem 3 uz 3 un aktivacijas funkciju
ReLU. Otrais slanis ir MaxPooling, vins$ nepiecieSams lai samazinat attélu izméru, bet saglabat
svarigakas pazimes, mana gadijuma attéls tick samazinats divreiz. Péc tam tika pievienots vél
viens konvoliicijas slanis, bet ar 64 filtriem, izm&riem 3 uz 3 un aktivacijas funkciju ReLU un
vél viens MaxPooling slanis. Piektais slanis ir Flatten, kur$ parveido ieprieksgjos slanus izvadi
viendimensijas masiva. Sestais slanis ir Dense ar 512 neironiem un aktivacijas funkciju ReLU.
Un pédgjais slanis ir izejas slanis ar 29 klasém.

° model = keras.models.Sequential( [
-layers.Conv2D{ 128, (3, 3), activation=
-layers.MaxPooling2D( 2, 2 ),

-layers.Conv2D({ &4, (3, 3), activation="rel
-layers.MaxPooling2D({ 2, 2 ),

-layers_Flatten().,

s.layers. e(512, actiwvation=
s.layers. e(29, activation="s

model .compile(opt

history

mode 1 . summary ()
print{(history)
test loss, test acc = model.evaluate(x test, y test)

2. attels. Konvolicijas neironu tikla modelis
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Neironu tikla apmacibas parametri(skat 3. att.): apmacibas ilgums(epochs) = 5, bildes
apstradasana uzreiz(batch_size) = 128, validacijas daudzums(validation_data) = 20% no
trenéSanas apakSkopa un nejausa seciba katra iteracija(shuffle).

history = model.fit(
x_train,
y_train,
batch size

epochs = 5,

verbose=1)
3. attéls. Neironu tikla apmacibas parametri.

Rezultati un to izvertejums
Apmacita ar Kaggle ASL Alphabet datu kopu konvoliicijas neironu tikls ir parada Sadus
rezultatus(skt. 4, 5, 6, att.).

Epoch 1/5
490/490 [==============================] 12ms/step - loss: 1.2211 - accuracy: ©.6390 - val loss: ©.4853 - wval accuracy: @.8694

1ims/step - loss: @.2134 - accuracy: @.9341 - val : 8.1247 - val_accuracy:
10ms/step - loss: ©.8923 - accuracy: - val : 8.8940 - val accuracy:

10ms/step - loss: ©.8567 - accuracy: ©.9835 - val | : 8.8785 - val_accuracy:

1ims/step - loss: ©.8425 accuracy: @.9876 - val | : 9.8585 - val_accuracy:

.8558 - accuracy: @.9821

5. attels. Neironu tikla rezultati(testéSanas apakskopa)
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6. attels. Neironu tikla precizitates diagrammas.

Vislielaka neironu tikla precizitaté péc apmacibas ir 98,76%. Precizitate uz testeéSanas
apakskopas ir 98.21%. Tas nozimé, ka modelis pareizi klasificgja vairak neka 98%  attelus.
Diagrammas var redzet, ka precizitate katra iteracija pieaug un zaud€jumi samazinas. Tas
nozime, ka modelis ir veiksmigi apmacita.

Lai uzlabotu neironu tiklu precizitaté, var izmantot sarezgitaku konvoliicijas modeli,
izmantot argumentaciju(jaunus bildes izveidoSana, parveidojot esoSos att€lus) vai palielinat
datu kopas apjomu. Ka ar, neironu tiklu varétu biit parbaudita uz saviem datiem, lai novertet
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tiklu precizitaté dazadas situacijas, piemeram, pagriezt, parvietot, pievienot troksni, palielinat
vai samazinat spilgtumu.

Secinajumi
Izmantojot konvolucijas neironu tiklu arhitekttiru un Google Colab vidi, tika apmacits
neironu tikls, kas atpazist 29 rokas Zestus ar precizitate aptuveni 98%(uz apmacibas un
testéSanas apakSkopas). Apmacibam tika izmantota datu kopa Kaggle ASL Alphabet, kas sastav
no 87000 atteliem. Objektivaku rezultatu iegfiSanai var izmantot sarezgitaku konvoldcijas
modeli, izmantot argumentaciju vai palielinat datu kopas apjomu.

Summary

Nowadays, hand gesture recognition is used in various spheres such as virtual assistant
work, sign language translation, virtual and augmented reality, and entertainment services.
Convolutional neural networks (CNN) are commonly used in computer vision for image
classification, object detection, and pattern recognition. In this study, the feasibility of using
neural networks with CNN architecture for hand gesture recognition was investigated.

The neural network was trained using the Kaggle ASL Alphabet dataset, which consists
of 87,000 images with dimensions of 200x200 pixels. The images are categorized into 29
classes, including 26 English alphabet classes (A-Z) and 3 additional classes for space, delete,
and nothing. The dataset was split into three subsets: training — 72%, validation — 18%, and
testing — 10%. All images have been resized to 32 by 32 pixels to accelerate model training
without significant loss of information.

The neural network achieved an accuracy of approximately 98% on both the training and
testing subsets for recognizing 29 hand gestures using the CNN architecture and the Google
Colab environment. To obtain more objective results, a more complex convolutional model
could be used, augmentation could be applied, or the dataset size could be increased.
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