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CloudUT Project
Titlu: Cloud Cercetare UTCN – CLOUDUT


(http://cloudut.utcluj.ro)


MySMIS ID: 124493


Contract nr: 235/ 21.04.2020


Tip Proiect:  Program Operațional Competitivitate 2014-2020 (POC)


Axa prioritara 1:  Cercetare, dezvoltare tehnologică și inovare (CDI) în 
sprijinul competitivității economice și dezvoltării afacerilor 


Acțiunea 1.1.2: Dezvoltarea unor rețele de centre CD, coordonate la nivel 
național și racordate la rețele europene și internaționale de profil și 
asigurarea accesului cercetătorilor la publicații științifice și baze de date 
europene și internaționale


Finanțare: Fonduri Europene pentru Dezvoltare Regională, Valoarea totală: 
4.955.000 RON, din care 4.950.000 RON din fonduri Europene.
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NEARBY@CloudUT Objectivs

• Processing and analysis of 
astronomical images


• Visual analysis and human 
validation


• Cloud based processing
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Stakeholders
• Astronomers


• Software developers


• UTCN teams


• Projects (ex. CERES)


• Others
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Architecture
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Technical requirements

• Deploy: Docker, Kubernetes, Rancher


• Software packages (installed in Docker images): Astropy, 
Sextractor, Scamp, Swarp, etc.


• Developement language: Python


• Hardware resources: CPU (6 core-uri), RAM (64 GB), HDD 
(500 GB)
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Docker container
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NEARBY@CloudUT UI
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NEARBY@CloudUT UI
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Services
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Services
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CERES Project
Proiect: 403PED ⁄ 2020 


Denumirea Programului din PN III: 


Programul 2 - Creșterea competitivității economiei românești prin 
cercetare, dezvoltare și inovare 


Denumirea Subprogramului:  

Subprogramul 2.1 - Competitivitate prin cercetare, dezvoltare și inovare 


Tip proiect: 

Proiect experimental - demonstrativ 


Autoritatea Contractantă:  

Unitatea Executivă pentru Finanțarea Învățământului Superior, a 
Cercetării, Dezvoltării și Inovării 

12



PROINVENT 2021, TUCN Research Conference, 21 October 2021

Objectives

• 	Building up a dataset of asteroid images 


• 	Training an asteroid detection classification model 


• 	Developing a software module used to classify 
detections (of asteroids) 
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Conceptual architecture
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CERES module
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Build dataset

Astronomical imagesMPC Report

Asteroids dataset

Train classification model

Asteroid classification model

Inference

Identified asteroids

(Offline process) (Integrated in the NEARBY platform)
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Valid detection
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Invalid detection
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Dataset
• Input 

• Preprocessed astronomical images (NEARBY)


• MPC files containing detections validated by astronomers


• SkyBot


• Output - fits images (200 x 200 px) 

• Valid detections (asteroids)


• Valid detections by SkyBot but invalidated by astronomers


• Valid detections by astronomers by invalidated by SkyBot


• Invalid detections (asteroids)
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Dataset
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Valid images Invalid images

INT_Feb2020 694 1643

INT_Jan2020 4150 9566

INT_Oct2019 2307 4957

INT_Oct2020_run1 433 747

INT_Oct2020_run2 2331 5983

INT_Sep2020 1587 3034

INT_Nov2018 6266 8037

INT_Dec2018 6729 10909

Total 24497 44876
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Convolutional neural networks

• InceptionResNetV2


• InceptionV3


• Xception


• ResNet152V2 
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Evaluation metrices
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Dataset
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Non-asteroid class Asteroid class

Training set 38146 21733

Validation set 433 747

Test set 5983 2331
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Results
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Results
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Performance comparison

CloudUT GPU (NVIDIA 
V100) - 1 epoch


xception - 75s


inceptionV3 - 70s


inceptionresnetv2 - 95s


CGIS GPU (NVIDIA Tesla 
K20) - 1 epoch


xception - 100s


inceptionV3 - 95s


inceptionresnetv2 - 125s
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