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• The role of ambient SW in space weather forecasting
• Coronal magnetic field from image segmentation
• The Quasi-Radial Field Line Tracing (QRaFT) methodology
• Validating QRaFT using synthetic and real-life coronal data
• Conclusions and future work
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PUNCH images may revolutionize our understanding 
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Background SW conditions are critical for space weather
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Segmenting coronal images Open field / TSE

Closed field / active regions
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Rolling Hough 
transform (RHT)



The Quasi-Radial Field Line Tracing (QRaFT) methodology

S. Jones et al., ApJ 2016, 2017, 2020
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QRaFT 3.0 data processing pipeline
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Performance tests and error analysis
MAS/FORWARD + STEREO/COR1

MAS model (PSI):
predicted magnetic field lines

MAS-based synthetic corona:
predicted polarized brightness

Coaligned coronal observations 
by STEREO/SECCHI/COR1
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QRaFT processing of synthetic and observed corona



Feature misalignment errors and their sources

Main sources of uncertainty

MAS B vs MAS-based image
1. Local physics
2. LOS projection effects
3. Thomson scattering geometry
4. QRaFT tracing errors
5. FORWARD errors 

MAS B vs COR1 image
Items 1-4, plus model discrepancy C. Rura et al., ApJ 2025 (in preparation)



1. The Quasi-Radial Field-line Tracing (QRaFT) image analysis framework has been developed 
for reconstructing the structure of open-flux coronal regions over a wide range of heliocentric 
distances. 

2. We presented the results of a quantitative testing of QRaFT using MAS global 
magnetohydrodynamic simulations and the examples of its application to STEREO COR1 pB 
images. 

3. The estimated error of QRaFT field line tracing of pB coronagraphic images is of the order of 
7-12 degrees.

4. Validation results suggests that QRaFT is capable of reconstructing the geometry of the 
outermost solar corona and the young solar wind targeted by the upcoming PUNCH mission.

5. QRaFT segmentation of PUNCH data could result in new quantitative metrics for measuring the 
performance of global heliospheric models and improving space weather forecasts.

Conclusions

github.com/uritsky/QRaFT
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