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LAMOST Spectral Surveys 

DR1 (end 2013)      2 204 860  spectra
                                                   1 085 404 stars classified by pipeline 
DR2 ( beg 2015)     4 132 782 spectra

     3 779 674 stars
                                                   307 000 unknown! 

DR5  (half 2017)      9 017 844  spectra 
DR6  (half 2018)      + 739 006 
                                + 249 591 low res. 

     + 3 508 695 mid res.

Each fibre – 2 motors
double arm 33mm circle  

Fibre collects light from 
3.3 arcsec circle on sky



  

Ondřejov Data Classification  

● 12936 spectra from CCD700

● Our TARGET class only Be stars 
single-peak or double-peak (2+1)

● Still not enough labels for DL!

Ondřejov Dataset
https://zenodo.org/record/2640971



Concept of scientific „CLOUD“

ITERATIVE REPEATING  of  SAME computation (workflow)ITERATIVE REPEATING  of  SAME computation (workflow)

Machine LearningMachine Learning (of emission line profiles of LAMOST) (of emission line profiles of LAMOST)

LARGE LARGE stablestable INPUT data + small  INPUT data + small changingchanging PARAMS  PARAMS 

Many runs on SAME data (tuning required)Many runs on SAME data (tuning required)

Graphics Graphics visualizationvisualization from postprocessed output (text) files  from postprocessed output (text) files 

Using WWW Using WWW browserbrowser - supercomputing in PDA/mobil - supercomputing in PDA/mobil



VO-CLOUD Architecture

Distributed  engine  - control  by UWS 1.0   Distributed  engine  - control  by UWS 1.0   

MASTERMASTER (frontend) (frontend)

      Database of users and their experimentsDatabase of users and their experiments

      VisualizationVisualization

      SchedulingScheduling

      Load balancingLoad balancing

      SHARED DATA STORAGESHARED DATA STORAGE  - controlled access (Big Data)  - controlled access (Big Data)

WORKERSWORKERS   (backend)   (backend)

        Computation Computation 



Sources of  Spectra 

Getting spectra  +  storeGetting spectra  +  store  

(restricted access – big files)(restricted access – big files)

Files Files 

                UPLOAD   from given local directory (recursive)UPLOAD   from given local directory (recursive)

                DOWNLOAD  by  http + index, FTP (recursive)DOWNLOAD  by  http + index, FTP (recursive)

VOTable VOTable 

                UPLOAD VOTable   (e.g. prepared in TOPCAT - meta)UPLOAD VOTable   (e.g. prepared in TOPCAT - meta)

                REMOTE VOTable           REMOTE VOTable           

                                            SSAP query  + AccrefSSAP query  + Accref

                                                                                        + DataLink  + SODA + DataLink  + SODA 

SAMP  control  - send to SPLAT     -SAMP  control  - send to SPLAT     -  https ???https ???



VO-CLOUD spectra visualisation



Create job 



Job is running 



SOM Worker example



JupyterHub deployment



JupyterHub example



  

Deep Convolutional Neural Networks 

● Representational learning technique 
no feature extraction

● State-of-the-art in object recognition

● Needs huge labelled training set

● Good representativeness

● Never satisfied in science !



  

Active Deep Learning

CNN Chooses Data 
for Its Training

● Oracle classification 
(domain expert knowledge)

● Uncertainty sampling

 (entropy)

● From predicted target 
classes selected batch (n)

● Batch added to training set



  

Analysis



  

Confusion in Unique Identification

LAMOST J034912.80+240820.0

is Pleione (5mag)   22 arcsec apart 

Ondrejov at MJD 56153

LAMOST  MJD 56295



  

LAMOST J114232.73-011535.9.

No information in surveys

Surrounded by galaxies 

Probable Supernova? 



  

Visual Verification of Object with Disk 



  

● Circumstellar disk Circumstellar disk 
structurestructure

● Possible exoplanet Possible exoplanet 
hosting star? hosting star? 

● Accretion disk?Accretion disk?

● Artefact ??? Artefact ??? 

Surprise!



  

Active Learning – in preparation

● ElasticSearchElasticSearch

● HDF5 – PandasHDF5 – Pandas

● Python scriptsPython scripts

from jupyter nbfrom jupyter nb

● Aladin Lite ?Aladin Lite ?



  

Conclusions  

● Active learning overcomes the lack of labeled dataActive learning overcomes the lack of labeled data

● A new kind of science platform neededA new kind of science platform needed

● ML needs to ML needs to visualisevisualise data as part of its process now! data as part of its process now!

● Oracle requires Oracle requires VOVO to have to have

METADATA to decide correctly

OTHER DATA (global interoperability)

  

● Crucial is interactive visualization of candidatesCrucial is interactive visualization of candidates



  

Thank You


