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Motivacija

* EsoSie kompetences centra demo-case
piemeéri jau tagad labi nosedz dazadus
tradicionalos HPC aspektus

Ar vienu iznemumu, tie vispar nesatur
masinmacisanas elementus

Praktiskos HPC popularizésanas
pasakumos nospiedosais vairakums
interesentu jauta tiesi par
pielietojumiem masinmacisanas / Al
konteksta

(@ HPC Competence Centre of Latvia &

Group for the HPC demo-case Git repositories, developed for the National HPC Competence Centre of Latvia.
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* Air flow in a room using Boltzmann lattice method &
The purpose of this demonstration is to show how to use Boltzmann lattice method to simulate turbulent air flow in a room

with an air conditioner and a human figure.

Assessment of Wind Loads Using HPC &

Example of HPC demo-case contents and documentation for the dissemination activities of EuroCC National HPC
Competence Centre of Latvia.

Building Management System Al Model &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Crystal Growth &

Simulation of melt flow in Czochralski crystal growth system using OpenFOAM

Dielectric Constant Measurement Uncertainty Estimation using HPC &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Estimation of RF to DC Converter Power Conversion Efficiency Sensitivity to Component Parameters &

HPC Array Job Example &
Example of HPC demo-case contents and documentation for the dissemination activities of EuroCC National HPC
Competence Centre of Latvia.

Metagenomic analysis &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Metal Casting HPC Model &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

MHD Mixing HPC Model &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Microchannel Flow in a Heated Plate &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Oceanographic HPDA &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Pedestrian detection with Al &

Room Thermal Comfort and Epidemiological Safety &3
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Seasonal Weather Forecast HPDA &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)

Water flow in a culvert &
HPC demo-case for the purposes of the project "Mational Competence Centres in the framework of EuroHPC® (EuroCC)
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Computer Vision Problem Types

Classification Semantic
Classification + Localization Object Detection Segmentation
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* Industrialos pielietojumos HPC-relevanta méroga
dominé divu veidu modeli — LLM un datorredzes
modeli

Segmented
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.. c e - 1 - 111111111222
* Datorredzes modeli ir saturiski piemérotaki maza 3111111112222
un vidéja limena HPC infrastruktdrai un tiek v R riiit 2 3
biezak butiski pielagoti vai apmaciti no jauna Sentaritic Labels
e Datorredzes modeliem ir daudzveidigs
pielietojumu spektrs ar praktisku vértibu un plasu sieycl
Background

atpazistamibu gan industrija, gan sabiedriba
kopuma



Problémas uzstadijums

* Klasiska datorredzes probléma, kas turpina saglabat aktualitati: gajeju detekcija, segmentacija un
uzvedibas klasifikacija

* Relevanta ne tikai pasbraucosu automasinu izveide, bet ari ADAS (autovaditaju atbalsta) sistémas,
novérosanas kameru atbalsta sistemas, u.c.

* Plasaka nozimé, objektu vizualas segmentacijas un dazadu ipasibu klasifikacijas problematika ir
universali sastopama industrialos procesos
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observation sequence prediction model




|zejas datu kopa

Joint Attention in Autonomous
Driving (JAAD) ir brivi pieejama
datu kopa, kas satur kvalitativi
homogenus un ekstensivi
anotétus autovaditaja
perspektivas video no dazadam
Ziemelamerikas un Eiropas
pilsétam

St datukopa nav pietiekami liela
vai daudzveidiga state-of-the-art
ADAS sistémas izveidei, tacu ir
pietiekoSa neliela Sada tipa
sistémas prototipa izveidei
pedagogiskiem meéerkiem

Modela programmatura veidota
ta, lai jaunu datukopu integracija
butu relativi viegla

VIDEO FOOTAGE

346 HD video clips 5-10 seconds long are
recorded with on-board camera at 30
FPS.

PEDESTRIAN ATTRIBUTES

A list of attributes is provided for each
pedestrian. Attributes include age,
gender, clothing and accessories,
direction of motion, crossing location,

number of people in the group.

JAAD FEATURES

SPATIAL ANNOTATIONS

Bounding boxes are provided for all 2793

pedestrians present in the videos.

CONTEXT ANNOTATIONS

Each video is annotated with weather
and time of day attribute. Text
annotations for visible elements of
infrastructure such as crosswalks, traffic
lights, stop lights, etc., are provided per

frame.

JAAD STATS

Total number of frames

Total number of annotated frames

Number of pedestrians with behavior annotations
Total number of pedestrians

Number of pedestrian bounding boxes

Average length of pedestrian track

Pedestrian counts

Number of pedestrians who cross the street
Number of pedestrians who do not cross the street

82,032
82,032
686
2,786
378,643
121 frames

BEHAVIORAL ANNOTATIONS

Behavior tags are provided for each
pedestrian per frame, including actions
like walking, standing, crossing, looking
(at the traffic), etc.

VARIETY OF SCENARIOS

Videos were recorded in several
locations in North America and Europe

under different weather conditions.
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Modela saturs un implementacija

-----------------------------------
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Location

[ Objectness

» Detektors: Faster R-CNN (ResNet-50-
FPN), apmacits visparigu objektu >
detekcijai (COCO datukopa)

:[] Bounding Box : !
‘1] Regressor L

Classification Faster RCNN
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* Klasifikators: ResNet-18 bazes attélu Pooling Dé;“ i
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Pedestrian Behaviour Classifier (ResNet-18 + BiLSTM + Dual Heads)

Classification heads

Looking head Soft
Linear/MLP: 2H — 3 : 3
p(looking) € B
classes: yes / no / unclear
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Input sequence Per-frame visual encoder (shared)

—_————
R ——
Y

¢

Bidirectional LSTM
mput: (B x T x D)

Temporal aggregation
(e.g., last step / mean over T)

e o

ropped pedestrian image sequence Reshape ResNel-18 trunk Reshape
S, (BxTx3x 128 x 128) (conv + residual blocks + GAP) §
(shape: B x Tx 3 x 128 x 128) — (BT x3x 128 x 128) : output: (B-T x D), D=512 ! (BTxD)— (BxTxD) output: (B x T % 2H) output: (B x 2H) -
% i \ Crossing head Softmax
————————————————————————————————————— < B i e e Linear/MLP: 2H — 3 plcrossing) € R3
classes: yes / no / unclear &

-




Modela saturs un implementacija

* Papildus tieSajai modela implementacijai, papildus
infrastruktlra — automatiska datukopas sagatavosana,
video apstrade, anotaciju preprocesesana, apmacibas
kontrole un validacija, inference, utt.

* Kopuma ~4k rindinas Python koda, saturiski
reprezentativs tipiskam Sada veida ML projektam
industrija — tiek izmantots uv, PyTorch, torchvision,
OpenCV, pytest, utt.

* No lietotaja viedok|a unificéts interfeiss — viena komanda
instalacijai, viena apmacibai, viena inferencei

* Modelis ir testésanas fazeé un tiks vel nedaudz
papildinats, tacu ir publiski pieejams:

https://qitlab.com/eurocc-latvia/pedestrian-detection-with-ai




Demo-case izmantosana

* Modelis sagaida Linux + CUDA vidi ar vismaz vienu GPU un parametru
nokluséjuma vertibas pienem LU SMI HPC klastera GPU vidi (ar 2x RTX A6000
GPU), tacu principa visu procesu iespe€jams testét ari uz attieciga klépjdatora

e LU SMI HPC klastera vidé jaiegust lietosanas tiesibas, japieslédzas caur SSH un
jaizmanto Slurm (pamaciba: https://hpc.lu.lv/en/guides/slurm/).

* Modela lietoSana ir detalizéti dokumentéta un repozitorija ir ieklauts Slurm job
faila piemérs, tacu kopuma Sis piemérs pienem standarta Linux komandlinijas
lietotaja prasmes, priekszinasanas masinmacisanas joma un Python
programmeésanas prasmes.


https://hpc.lu.lv/en/guides/slurm/




Paldies par uzmanibu.
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