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In 3 years of JASMINE mission we expect

~  stars and ~  observations1.15 ⋅ 105 9.2 ⋅ 109

"Fine art" of astrometry:

coming up with the appropriate calibration model


that absorbs all systematics from residuals

!
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AJAS Pipeline FSDM 4562

Observations

Star Catalogue

Attitude

Calibration Model

General Relativity Model

Matrix 
Builder

Matrix 
Inverter

Residuals 
Calculator

AJAS

Star Catalogue Update

Calibration Update

Attitude Update

Residuals

Uncertainties
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AJAS – ARI JASMINE Astrometric Solution

ScaLAPACKMPI OpenMP
ICX

MKL EigenExa
[Sakurai et al., 2019]



Calibration Model Validation: Synthetic Distortion FSDM 4562

Synthetic Pattern: 2196 Stars
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Calibration Model Validation: Naïve Solution FSDM 4562
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2 Exposures

1150 Observations

775 Stars in Catalogue

775 Stars Updated



Calibration Model Validation: Spectrum FSDM 4562

Satellite Telescope Self-Calibration through Precise Stellar Data MiningK. Ryabinin et al. ARI/ZAH 9 / 16

1 2 4 8 16 32 64 128 256 512 1024 2048

10–17

10–13

10 –9

10 –5

10 –1

10 3

Eigenvalue number

Ei
ge

nv
al

ue



Calibration Model Validation: Spectrum FSDM 4562

Satellite Telescope Self-Calibration through Precise Stellar Data MiningK. Ryabinin et al. ARI/ZAH 9 / 16

1 2 4 8 16 32 64 128 256 512 1024 2048

10–17

10–13

10 –9

10 –5

10 –1

10 3

Eigenvalue number

Ei
ge

nv
al

ue



Calibration Model Validation: Wrong Solution FSDM 4562
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Calibration Model Validation: Correct Solution FSDM 4562

𝜂
𝜁

𝜅
𝜇

𝜂
𝜁

𝜅
𝜇

Satellite Telescope Self-Calibration through Precise Stellar Data MiningK. Ryabinin et al. ARI/ZAH 12 / 16

2 Exposures

1150 Observations

775 Stars in Catalogue

775 Stars Updated 𝜂
𝜁

𝜅
𝜇

21 Eigenvalues Cut



Calibration Model Validation: Correct Solution FSDM 4562

𝜂
𝜁

𝜅
𝜇

𝜂
𝜁

𝜅
𝜇

Satellite Telescope Self-Calibration through Precise Stellar Data MiningK. Ryabinin et al. ARI/ZAH 12 / 16

2 Exposures

1150 Observations

775 Stars in Catalogue

775 Stars Updated 𝜂
𝜁

𝜅
𝜇

𝜂
𝜁

𝜅
𝜇

42 Eigenvalues Cut



JASMINE Mission Overview FSDM 4562
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Conclusion

Key Contributions: 
1. Direct solver AJAS handles JASMINE problem in 8.5 hours on 5000 CPU cores

2. Calibration model based on the Legendre polynomials can recover significant distortions


Future Work: 
1. More complex distortions should be tested

2. Data mining on residuals – extracting systematics and moving it to calibration,  

so the residuals have random Gaussian distribution
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