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Visual Instruction Tuning

Xue et al. xGen-MM (BLIP-3): A Family of Open Large Multimodal Models, 2024.



CheXagent Radiology FM

Chen Z*, Varma M*, Delbrouck JB* et al. CheXagent: Towards a Foundation Model for Chest X-Ray Interpretation. arXiv 2024



CheXagent: Medical Imaging FM

Zhihong Chen

Maya Varma

JB DelbrouckChen Z*, Varma M*, Delbrouck JB* et al. CheXagent: Towards a Foundation Model for Chest X-Ray Interpretation. arXiv 2024



156.4s

99.9s

Residents

Attendings

83.0s

79.7s

Residents Rating CheXagent: 5.3 ± 6.0

Attendings rating CheXagent: 4.6 ± 5.9

Attendings rating Residents: 5.6 ± 5.4

CheXagent: Radiology Report Generation

p<0.001

Chen Z*, Varma M*, Delbrouck JB* et al. CheXagent: Towards a Foundation Model for Chest X-Ray Interpretation. arXiv 2024

Residents + 
CheXagent

+



GREEN: Quantitative + Qualitative Metric

Ostmeier et al. GREEN: Generative Radiology Report Evaluation and Error Notation. EMNLP Findings 2024.

110k+ downloads to date

Sophie Ostmeier



Creating Compound Systems



FM

Report 1

Report 2

Report N

…
JudgeCheXagent

Hein et al. CheXalign: Preference fine-tuning in chest X-ray interpretation models without human feedback. ACL 2025

“Reinforcement Learning” w AI Feedback

Dennis Hein



FM

Report 1

Report 2

Report N

…
GREEN CheXagent +

FM

~10% improvement without any radiologist feedback

CheXagent

Hein et al. CheXalign: Preference fine-tuning in chest X-ray interpretation models without human feedback. ACL 2025

Dennis Hein

“Reinforcement Learning” w AI Feedback



Why Read Many Words??

Hein et al. CheXalign: Preference fine-tuning in chest X-ray interpretation models without human feedback. ACL 2025



Can Post-Training Beat Pre-Training?

Hein et al. CheXalign: Preference fine-tuning in chest X-ray interpretation models without human feedback. ACL 2025



2D to 3D



Merlin 3D CT Foundation Model

• Pretrained with 20k CT scans  +  8M radiology             
report tokens  +  750k ICD codes

• Evaluated on 5k internal  +  44k external studies             
from 3 sites

• Evaluated on in-distribution abdominal CTs  +  OOD      
chest CTs

Louis
Blankemeier

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.

Ashwin
Kumar



Merlin: 3D Abdominal CT FM

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Merlin Capabilities: Zero Shot Classification 

Blankemeier et al. Merlin: A Vision Language Foundation 
Model for 3D Computed Tomography. arXiv 2024.
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Merlin Capabilities: Zero Shot Classification 

Blankemeier et al. Merlin: A Vision Language Foundation 
Model for 3D Computed Tomography. arXiv 2024.

F1 Scores
(not AUROC!)

Merlin (Internal)

Merlin (External)

BioMedCLIP (Internal)
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Scaling Not Always Beneficial

Findings
Classification

Phenotype
Classification

• Compare to Google CT Foundation trained with 25x more data

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Linear Probing Merlin

Findings-Based Disease Classification

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Linear Probing Merlin
Phenotype Classification

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Extensive Multi-Site Validation

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Extensive Multi-Site Validation

Significantly Older Patients in Test Set

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Extensive Multi-Site Validation

Different 
Protocols

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Extensive Multi-Site Validation

Different 
Scanners

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Extensive Multi-Site Validation

Different 
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Generalizability 
Across Institutions 

Test set comparisons to 2nd best model:

• +10% Internal, 2D-to-3D OpenCLIP

• +34% External #1, 2D-to-3D BiomedCLIP

• +16% External #2, 2D-to-3D ResNetCLIP

• +9% External #3, 2D-to-3D ResNetCLIP

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model 
for 3D Computed Tomography. arXiv 2024.

N=43k+



• Linear probing on chest CT 
scans w/ frozen encoder

• 24 chest findings

• 57k scans for training

• 6k scans for evaluation

• Similar on COLIPRI evals

Generalizability Across Anatomies

Blankemeier*, Kumar* et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.
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