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Consider MultiModal Models hallucinatory…

unless proven otherwise!



TruLens : Track, Evaluate LLM & Multimodal Experiments

github.com/truera/trulens
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Testing RAGs for Hallucinations

Context Relevance
Is the retrieved context 
relevant to the query?

Groundedness
Is the response supported by 

the context?

Answer Relevance
Is the answer relevant to 

the query?

Query

ContextResponse

The RAG Triad



   Embedding

MultiModal Retrieval Augmented Generation (RAGs) 

Example: Retrieval-Augmented Visual Question Answering

Similar 
Images & 

Annotations

Image
Embedding

Query + Image?

   Vector DB

   Completion

     Response

            Query + Annotations
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Testing MultiModal RAGs for Hallucinations

Context Relevance
Is the retrieved image 

relevant (sufficiently similar) 
to the query image?

Groundedness
Is the response supported by 

the context?

Answer Relevance
Is the answer relevant to 

the query?

Query

ContextResponse

The RAG Triad



Shoutout to X-Ray Insight Team!

github.com/tanmaylaud/xray-insight

Tanmay (Megagon Labs), Leander, Roberto (Floy), Alberto (Stanford)



1. Scrape images (x-rays) and paired annotations (diagnosis)

2. Generate image embeddings and load into vector database with metadata (diagnosis)

[0.42, 0.35, 0.87, …]

Acute Pulmonary Edema

Building a Retrieval Augmented Visual QA System 

   Vector DB

Acute Pulmonary Edema



 3. Take user image, generate its embeddings

 4. Retrieve similar image embeddings and their attached metadata (diagnosis)

 5. Generate new diagnosis from shared diagnoses between retrieved images

Building a Retrieval Augmented Visual QA System 

?

Diagnosis A

Diagnosis B

Diagnosis A

Diagnosis A

Diagnosis B

Diagnosis A

   Completion

Context

     Response



Tracing Multimodal Components
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(Textual) Context Relevance

Challenge: Text Query is not enough to know if the diagnosis is relevant

TruEra RAG Triad

Query

ContextResponse

Context
Relevance

Groundedness

Answer
Relevance
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(Image) Context Relevance

TruEra RAG Triad

Query

ContextResponse

Context
Relevance

Groundedness

Answer
Relevance
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Groundedness

Supporting Evidence: Pericardial 
effusion. The cardiac silhouette is 
enlarged. There is minimal left 
pleural effusion.

Score: 1

Claim 1: Pericardial Effusion with enlarged silhouette 
and minimal left pleural effusion,

Claim 2: and malpositioned PICC line with the tip well 
within the right atrium

Supporting Evidence: 
Malpositioned PICC line. Left-sided 
PICC line with the tip well within the 
right atrium.

Score: 1

TruEra RAG Triad

Context
Relevance

Answer
Relevance

Query

ContextResponse

Groundedness
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Answer Relevance

Challenge: Text-based QA Relevance goes most of the way there

Multimodal evaluator could do better?

TruEra RAG Triad

Context
Relevance

Query

Context

QA Relevance

Response



Try Open Source TruLens 

github.com/truera/trulens

Give us a star, request a feature, contribute 


