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Abstract. The aim of this work is to develop a neural network that will be able to recognize human presence. To
achieve this goal, authors applied neural network architecture YOLOvS and the open dataset COCO. The experiment
was repeated three times. The study yielded a good result - the neural network was able to detect humans in images with
a good precision.
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Ievads

Viedas monitoringa sistémas ir piedzivojusas strauju izaugsmi pedgja laika. Arvien lielaka
nozime kliist pétijumiem par cilvéku klatbutnes noteikSanu. Cilvéka atpaziSana un mekl€Sana ir
bitiska, lai savlaicigi identificétu personu, atpazitu vinas darbibas un izpilditu ainas analizi. Sim
uzdevumam varbiit pielietoti konvoliicijas neironu tikli (convolutional neural network, talak CNN).
CNN ir plasi izmantoti, lai atpazitu objektus un realiz&tu saistitus risinajumus. [1]

Maklsligie neironu tikli tika veidoti, imit&jot biologisko neironu tiklu darbibu. Maksligais
neironu tikls ir sist€ma, kas sp&j apstradat sarezgitus ievades datus, pielietojot masSinmaciSanas
algoritmus. MaSinmaciSanas algoritmi «iemaca» neironu tiklus atkartot uzdevumus, pielietojot
apmacibas piemérus, kas atSkiriba no simboliska maksliga intelekta (symbolic AI) nepieprasa
programmét sarezgitu un specifisku logiku balstito uz eksperta pieredzes. Savukart, CNN ir specials
maksligo neironu tikla tips, kas ir paredzets analizet att€lus. [2]

YOLO ir objektu mekl€sanas risinajums, kas sadala att€lus rezga sistéma. Katra rezga $tina
ir atbildiga par objektu noteikSanu sevi. YOLO ir viens no popularakajiem objektu mekl€Sanas
algoritmiem, pateicoties ta atrumam un precizitatei. YOLOvS ir risinajuma jaunaka versija, kas
darbojas izmantojot PyTorch tehnologiju. [3]

Petijuma meérkis ir parbaudit hipotézi: “Vai, apmacot YOLOvS neirontiklu ar 2700 attelu
lielu datu kopu, tas spes atpazit cilvéka klatbiitni?”. Lai iegiitu objektivaku statistiku un uzlabotu
pétijuma rezultatus, eksperments tika atkartots 3 reizes.

Uzdevumi: 1) sagatavot apmacibas datukopu; 2) apmacit YOLOvS neironu tiklus 3 reizes;
3) parbaudit neironu tiklu darbu.

Materiali un metodes

Lai sasniegtu mérki un parbauditu hipotézi, neirontikla apmacibai tika izmantotas dazadas
tehnologijas.

Datu kopas sagatavoSana: pétijuma realiz€Sanai tika izvél€ta un sagatavota COCO datu
kopa, kura, savukart, satur 2700 att€lus. [4] Ar FiftyOne rika palidzibu no datu kopas tika atlasiti
tikai tie atteli, kuri satur cilvekus (skat. piemérus 1. un 2. attelos). [5] Datu kopa ir sadalita tris
apakskopas: trengsanas (70%), parbaudes (20%) un testéSanas (10%) kopas. Sie dati tiks pielietoti
YOLOVS5 neironu tikla apmacibai, kas analizés un apstradas So informaciju.
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Formatu konvertésana: lai lictotu YOLOvS5 modeli, bija nepieciesams parveidot COCO JSON
formatu uz YOLOvS PyTorch TXT formatu. Sis uzdevums tika panakts ar Roboflow rika palidzibu.
[6] Dati tika augSupieladéti Roboflow vidg, kas, savukart, atlauj generét jaunu datu kopu, pielietojot
augmentacijas risinajumus, un eksportet to YOLOvS PyTorch TXT formata.

Neironu tikla apmaciba: iegiito datu kopu bija nepiecieSams importét Google Colaboratory
(Colab), kur, lai trenétu YOLOv5 modeli; tika izmantots PyTorch - masinapmacibas tehnologija, kas
darbojas Python vidé (skat. 3. attélu). Saja posma tika uzsakta YOLOvS apmaciba ar konkréto datu
kopu un, respektivi, iegiiti neirontikla apmacibas rezultati.

lgit clone https://github.com/ultralytics/yolovs
%cd yolovs

%pip install -gr requirements.txt

import torch

from yolovS import utils

display = utils.notebook_init()

torch.hub.download_url_to_file('...', "tmp.zip')
lunzip -q tmp.zip -d ../datasets && rm tmp.zip

Ipython train.py —img 648 —batch -1 —epochs 188 —/content/datasets/data.yaml —weights yolov5s.pt —cache
3. attels. Google Colab skripts ar YOLOvS inicializaciju un apmacibu
Attélu analize: apmacibu rezultati tika automatiski registréti TensorBoard. Ar TensorBoard

palidzibu tika nodroSinata rezultatu vizualizacija un kvalitates kontrole, kas bija nepiecieSami
masinapmacibas ekspermentam (skat. 4., 5. un 6. attelu).
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4. attéls. Precizitates likne pec pirma ekspermenta
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5. attéls. Precizitates Iikne péc otra ekspermenta
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6. attéls. Precizitates Iikne péc treSa ekspermenta

4.-6. attelos ir redzams, ka apmacits neirontikls viennozimigi atpazist objektus ar uzticibu
(confidence) 96%un 97%. Savukart, grafiks atteélo eksponencialo kritumu, kas ir saistits ar nelidzsvarotu
datu kopu (disbalanced dataset). Tapéc, lai vienkarSotu kvalitates parbaudi, tika nolemts vizuali
parskatit neirontikla darbu.

61



Rezultati un to izvertejums
Analiz€jot ekspermentos iegiitos rezultatos, var novérot, ka visos ekspermenta méginajumos
YOLOwS5 algoritms ar labu precizitati ir spgjis atpazit cilvéku esamibu attélos (skat. 7., 8. un 9. attélu).
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9. attéels. YOLOVS trenéSanas rezultati pec treSa ekspermenta

Var novérot, ka starp tris ekpermenta méginajumiem butisko atSkiribu nav. Lai uzlabotu
neirontiklu noveértéSanas kvalitati, biitu verts pielietot kvantitativo metodi, apskatot tikai klasi ar
cilvekiem.
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Secinajumi

e Hipotéze apstiprinajas, jo apmacot YOLOv5 neirontiklu ar 2700 att€lu lielu datu kopu, tas spgj
atpazit cilvéka klatbiitni.

e Rezultatu uzlabosanai YOLOvS neirontiklam ir nepiecieSama lielaka datu kopa, ka arT lielaka
skaitlosanas veiktsp€ja, uz kuras notika ekspermenti.

e Objektivaku rezultatu iegtiSanai ekperments varétu biit papildinats ar citiem statistikas datiem,
piem&ram mainot augmentacijas procesu RoboFlow vidg, vai ar1 izmantojot YOLOvS analogu.

e Starp trs ekspermentu rezultatiem nav noveérojamas butiskas atskiribas.
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Summary

The authors selected and prepared a COCO dataset, which includes 2700 images of humans.
The YOLOVS object detection algorithm was used for machine learning, as well as Roboflow and
Google Colaboratory. To provide better statistics, the experiment was repeated a total of three times.
The study yielded a good result - the neural network was able to detect humans in images with ~96%

accuracy.

The content of the work emphasizes the possibility for the neural network to identify a
person using the YOLOvVS model, summarizes the results, analyzes them, and creates the following

conclusions:

The hypothesis was confirmed because by training the YOLOVS neural network with
a data set of 2,700 images, it can detect the human presence.

To improve performance, the YOLOVS5 neural network requires a larger data set as
well as the computing performance on which the experiments were performed.

For more objective results, the experiment could be supplemented with other statistics,
such as changing the augmentation process in RoboFlow, or using a YOLOvVS analog.
There are no significant differences between the results of the three experiments.
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