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VIDA & ATHMo0S

= ViDA - Visualisation and Data Analysis |- === . T,
- W_eb-basgd visualisation platform R A s AN
using offline data, for... bl e — bl

.....

= ... long-term TM pilotting e i s N

DLR

= ... bulk routine inspection
= ... displaying ai derived results, ...

= Orthogonal to existing tools

sz

* ATHMoS — Automated Telemetry Health Monitoring System

» Novelty detection system gl

= Semi-supervised ,classical® machine learning

= Monovariate clustering-based method
(performant, explainable, little tuning needed)
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VIDA walk-through
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VIDA walk-through
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VIDA walk-through
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ViDA walk-through #
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VIDA walk-through
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Components & Use Cases
DLR

ViDA

E \ / [ viba

/ TimescaleDB —\

[ Python I \__ Metaf_luw
' /;’

. ' ATHMoS

service
workflows N g

MinlO

object store

D. Leidreiter, DLR GSOC, 2026-04-15, ESAW, OpsProduct inclusion in ViDA




Components & Use Cases #
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Ingestion

TM Ingestion

 Receives offline TM archives from MCS
« Highly Parallelised

'
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Components & Use Cases #
DLR

- TimescaleDB

 efficient and performant timeseries data in
PostgreSQL

 We use:

) « Hypertable storage for timeseries data

- ‘ « Compression
Hierarchical Aggregation

Hyperfunctions

TimescaleDB
" ]

—— Y
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Components & Use Cases

VIDA Frontend & Backend

Frontend

Backend

Requests data via GraphQL
Plots data

Checks permissions
Requests data from database
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Components & Use Cases
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Components & Use Cases
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Components & Use Cases #
DLR

(Mission Data Access)
* ourown TMAPI
* Python library

U9
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Components & Use Cases

(Mission Data Access)
* ourown TMAPI —
* Python library

e -
H =G

import mida.mission_data as md

DLR

from mida.mission_data import Db, Table, Column
db = md.mbt_database_connection(user="johndoe", pw="<here-or-interactively>")
data = db.read(Db.EXMPL, Table.TM, Column.PAR("=", "ANGSP_1"), ("2018-01-01", "2019-01-081"))

display(data) # is a pandas dataframe
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Finding explanations for novelties #
DLR

| POSSi ble Causes: T ;I;::axla". 418 (YY-MM-D0)* = Chiags an ene ']a!":':.""r'\"J.H‘.'l-nn.‘m :
» Hardware malfunctions / degradation ;
= Space weather

= Manoeuvres / experiment operations

L

= Avenues of Investigation:
» Look at more TM + knowledge of S/C
= Ask other engineers |
= Search Ops Products
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OPS Products

DLR
» Telecommand Log (TCLog)

» Log of all TCs released from control software

* Includes TC Parameter values, Acknowledges, ...
Name Description PID SSC Release Time Execution Time GTO A C
TCoePeP1l Test Command 1 1 ©  2050.001.00.00.01 2050.001.00.00.01.800 SSS S S
TCoeeoel  Test Command 1 1 1 2050.001.00.02.01 2050.001.00.02.01.800 SSS S S
TCoPPE2 Test Command 2 2 ©  2050.001.05.00.01 2050.002.00.06.01.800 SSS S I

TCPARGO1 PAR VALUE 1 ENG SOMEVALUE

TCPARGG2 PAR VALUE 2 ENG 10

TCPAR®B3 PAR VALUE 3 ENG OTHERVALUE

TCPARG@GA PAR VALUE 4 ENG 22
TCoeeoe1l  Test Command 1 1 2 2050.001.05.30.01 2050.001.05.30.01.800 SSS S S
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OPS Products

DLR

» Telecommand Acknowledge History (TCAH)
» Log of all TC acknowledges received from the S/C
» |ncludes Error Codes

Generation Time Reception Time APID PID SSC  SType FID TC SSC
2850.001.00.00.81.560 2850.083.00.81.01, 300 1@
2850.001.00.00.081.850 2850.083.00.81.01, 300 1@
2850.001.00.82.01.456 2850.083.00.81.01, 300 1@
2850.001.00.82.081.9060 2850.083.00.81.01, 300 1@
2850.001.65.30.81.556 2850.083.00.81.01, 300 1@
2850.001.65.30.01.800 2850.083.00.81.01, 300 1@
2850.002.00.06.01.600 2850.083.00.81.01, 300 22
2050.002.00.06.01.95@ 2050.003.00.01.01. 308 22
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OPS Products #
DLR

* Log Messages generated by S/C
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OPS Products: Current Situation #
DLR

» Large tabular archive files
» Information spread between files
» Difficult to search
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OPS Products: Goals

» Ops Products should be accessible
= In ViDA
» Via the MIiDA API (to our Al tools)

»Easy to search / access
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TC Ingestion Process #
DLR
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TC Ingestion - Issues

= Multiple sources of truth (TCLOG, TCAH)

* Products can arrive independently
» Delay between entries in TCLOG and TCAH

» Careful matching of data needed
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TC Ingestion Process #
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Ingestion — Matching TC Information

Generation Time
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Ingestion — Matching TC Information #
DLR

Generation Time PID SType TC SSC
26050.0601.60.00.01.500 1 ACC OK e
20560.0081.600.00.01.850 1 EXE_OK B8
26050.001.00.082.01.450 1 ACC OK 1
2050.001.00.02.01.900 1 EXE_OK 1
2050.061.65.36.01.550 1 ACC 0K 2
20560.861.65.360.01.800 1 EXE_OK 2
2050.,002.00.06.01.600 2z ACC 0K %)
2050.002.00.06.01.950 2 EXE OK e
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Ingestion — Matching TC Information #
DLR

Generation Time PID SType TC SSC
26050.0601.60.00.01.500 1 ACC OK e
20560.0081.600.00.01.850 1 EXE_OK B8
26050.001.00.082.01.450 1 ACC OK 1
2050.001.00.02.01.900 1 EXE_OK 1
2050.061.65.36.01.550 1 ACC 0K 2
20560.861.65.360.01.800 1 EXE_OK 2
2050.002.00.06.01.600 2z ACC 0K 5
26050.002.00.06.01.950 2 EXE OK 5
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Ingestion — Matching TC Information #
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Name PID S5C Execution Time R GTO A C

TCBeBel 1 a 2850.001.00.00.01. 800 555555
TCBE0ee1 1 1 2850.001.00.82.01, 806 5555 55
TCBEBBB2 . o 2850.002.00.086.01. 8066 555551
TCBeoeel 1 2 2850.001.085.360.01., 806 5555 55
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Ingestion — Matching TC Information #
DLR

Name PID S5C Execution Time R GTO A C
TCOBBEa1 1 ) 2056.,.001.60.060.61.3860 5 58558 58§
TCOBLEa1 1 1 20560.,.001.00.82.681.,.8600 5 555 5 5
TCOBRaR2 2 ) 2056 .,.002.00.86.681.3860 S5 555 5 1
TCaanea1 1 2 20560.,.001.685.360.681.8600 5 555 5 5
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Ingestion - Detalls #
DLR

» PID-SSC combinations repeat (NOT unique)

» Not all acknowledges expected for all TCS
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VIDA TC use cases #
DLR

= Use Case 1:

» TCs as context for telemetry
» Vertical lines in telemetry plots

= Use Case 2:
= TC information archive
» Detailed Tabular View of TCs
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TC Plots - TC Selection
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=+ Select ops products
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TC Plots - TC Selection
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TC Plots

DLR
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Conclusion & Outlook #
DLR

= Status

= TC ingestion fully implemented, but not yet live
» Historic TCs ingested for 2 satellites

* VIDA TC plot implementation in progress
= MiDA TC API access implemented

= Plans

» Enable TC ingestion & visualization for all missions in office
= VIDA TC table view
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