
Task
Audio-Video Audio-Video

Question Answering Captioning

Dataset MUSIC-AVQA VALOR32K

Metric Accuracy CIDEr

Method MA MV C MA MV C

OneLLM 48.89 39.48 49.86 20.41 3.34 26.40

System Message 51.72 41.81 51.32 23.79 3.77 26.42

User Instruction 48.68 41.02 49.27 23.00 3.58 27.30

Task
Audio-Video Audio-Video Audio-Video-Text

Question Answering Captioning Sentiment Analysis

Dataset MUSIC-AVQA VALOR32K CharadesEgo MOSI MOSEI

Metric Accuracy CIDEr CIDEr Accuracy Accuracy

Method MA MV C MA MV C MA MV C MA MV MT MAV MAT MVT C MA MV MT MAV MAT MVT C

ChatBridge 41.80 27.25 43.87 18.36 4.30 20.22 9.47 1.51 9.96 18.51 29.01 17.49 23.18 15.16 11.37 26.38 40.20 21.76 35.20 28.38 39.02 21.76 36.81

MissRAG+PE 45.14 43.18 46.10 19.09 10.20 20.66 10.85 4.37 10.25 24.78 30.09 18.22 23.76 16.18 17.93 28.12 41.21 40.95 37.05 40.46 36.19 37.33 38.94

Improvement +3.34 +15.93 +2.23 +0.73 +5.90 +0.44 +1.38 +2.86 +0.29 +6.27 +1.08 +0.73 +0.58 +1.02 +6.56 +1.74 +1.01 +19.19 +1.85 +12.08 -2.83 +15.57 +2.13

OneLLM 48.89 39.48 49.86 20.41 3.34 26.40 2.98 1.20 3.76 48.54 73.91 40.23 75.88 38.34 41.69 56.41 30.82 57.70 40.22 58.75 38.14 46.10 40.09

MissRAG+PE 50.85 46.66 51.32 27.19 16.57 26.42 4.03 2.50 4.17 78.57 74.20 46.65 76.68 54.08 45.48 75.51 59.18 51.66 45.16 52.35 45.89 47.66 61.56

Improvement +1.96 +7.18 +1.46 +6.78 +13.23 +0.02 +1.05 +1.30 +0.41 +30.03 +0.29 +6.42 +0.80 +15.74 +3.79 +19.10 +28.36 -6.04 +4.94 -6.40 +7.75 +1.56 +21.47

VideoLLaMA 2 77.20 59.57 79.94 19.36 7.02 22.40 10.17 0.69 12.20 46.06 43.59 10.50 74.34 10.20 4.37 25.80 41.36 44.24 28.55 53.17 28.07 22.00 36.62

MissRAG+PE 77.53 60.11 79.97 21.42 10.30 22.64 11.96 3.29 12.62 33.38 37.76 23.76 40.52 11.02 23.34 34.69 38.63 39.47 29.20 40.14 30.31 27.15 39.17

Improvement +0.33 +0.54 +0.03 +2.06 +3.28 +0.24 +1.79 +2.60 +0.42 -12.68 -6.23 +13.26 -33.82 +082 +18.97 +8.89 -2.73 -4.77 +0.65 -13.03 +2.24 +5.15 +2.55

Experimental Results

➢ MissRAG effectively mitigates the missing modality problem with MLLM across a wide range of tasks

Ablation  Studies

Qualitative Examples

Ablation on the impact of the number k of retrieved prototypes in MissRAG conducted on OneLLM. The symbol 

† denotes that the prototype pool is constructed by merging the prototype pools from all datasets.

Ablation on the system message vs. user 

instruction.

Ablation on the prompt engineering compensation 

strategy.

➢ Ablation study on the multimodal RAG system

➢ Ablation studies on the prompt engineering strategy

➢ In real-world scenarios, data samples often have one or 

more absent or incomplete modalities.

Missing Modality Problem with MLLMs

In this work, we are the first to assess the robustness of 

MLLMs under missing modality conditions.

➢ We propose the first multimodal RAG framework to 

address the missing modality problem with MLLMs 

while keeping their parameters frozen!

[System Message]

###Human: [optional: Input Text][User Instruction]

###Assistant:

Default Prompt

(reference audio)(reference video)

[System Message]

###Human: [optional: Input Text][User Instruction]

###Assistant:

Default Prompt

(reference audio)(missing video)

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

[System Message]

[Input Modality Status]

[Compensation Strategy for Missing Modalities]

###Human: [optional: Input Text][User Instruction]

###Assistant:

MissRAG+PE

(reference audio)(reference video)
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Task
Audio-Video Audio-Video Audio-Video-Text

Question Answering Captioning Sentiment Analysis

Dataset MUSIC-AVQA VALOR32K CharadesEgo MOSI MOSEI

Metric Accuracy CIDEr CIDEr Accuracy Accuracy

Method MA MV C MA MV C MA MV C MA MV MT MAV MAT MVT C MA MV MT MAV MAT MVT C

OneLLM 48.89 39.48 49.86 20.41 3.34 26.40 2.98 1.20 3.76 48.54 73.91 40.23 75.88 38.34 41.69 56.41 30.82 57.70 40.22 58.75 38.14 46.10 40.09

PE 51.72 41.81 51.32 23.79 3.77 26.42 3.25 1.22 4.17 68.66 79.74 44.90 76.11 39.48 42.72 75.51 48.12 64.58 49.43 47.69 31.79 41.73 61.56

MissRAG (k = 1) 49.61 45.55 - 25.00 15.83 - 3.93 2.2 - 65.60 63.41 39.50 56.71 49.97 38.78 - 42.20 36.34 28.89 31.53 26.23 22.04 -

MissRAG (k = 3) 49.67 45.69 - 22.87 17.13 - 3.99 2.17 - 63.70 63.85 46.79 53.35 40.96 44.46 - 41.43 31.70 26.89 26.74 31.36 22.84 -

MissRAG (k = 5) 49.50 46.27 - 21.01 17.16 - 4.22 2.14 - 62.68 60.50 47.52 51.60 49.56 48.98 - 41.34 30.78 24.55 25.80 31.96 21.59 -

MissRAG+PE (k = 1) 50.85 46.66 51.32 27.19 16.57 26.42 4.03 2.50 4.17 76.09 74.49 47.81 76.68 54.08 45.48 75.51 59.18 51.66 46.16 52.35 45.89 47.66 61.56

MissRAG+PE (k = 3) 50.86 46.80 51.32 24.86 17.34 26.42 4.00 2.31 4.17 76.38 74.05 48.69 72.01 49.71 51.02 75.51 57.67 49.04 41.21 43.79 44.47 37.48 61.56

MissRAG+PE (k = 5) 50.83 47.29 51.32 23.50 17.49 26.42 4.25 2.60 4.17 76.53 72.74 49.98 70.85 49.42 50.73 75.51 57.07 47.91 37.33 42.91 41.83 31.90 61.56

MissRAG+PE (k=1)† 50.71 46.57 51.32 26.73 16.37 26.42 3.97 2.46 4.17 78.43 73.85 48.25 72.68 54.96 45.34 75.51 55.42 49.33 48.89 52.16 45.78 46.51 61.56

A chat between a curious human 

and an artificial intelligence 

assistant. The assistant gives 

helpful, detailed, and polite answers 

to the human's questions, 

combining audio, visual and textual 

data. 

###Human: Input text: HE IS 

AVERAGE. Given the class set 

[Positive, Neutral, Negative] What is 

the sentiment of this video?

###Assistant:

(reference video) (reference audio)

Default Prompt

The video is a recording of a woman 
talking about a man, and the woman is 
expressing a positive sentiment towards 
him. CORRECT

ANSWER

A chat between a curious human 

and an artificial intelligence 

assistant. The assistant gives 

helpful, detailed, and polite answers 

to the human's questions, 

combining audio, visual and textual 

data. 

Input Modality Status: Video: 

Prototipe; Audio: Present; Input 

text: Present.

The assistant receives an 

approximate visual data and uses 

it to generate a response as 

accurately as possible.

###Human: Input text: HE IS 

AVERAGE. Given the class set 

[Positive, Neutral, Negative] What is 

the sentiment of this video?

###Assistant:

(retrieved video) (reference audio)

MissRAG+PE

The video is expressing a positive 
sentiment.

CORRECT
ANSWER

A chat between a curious human 

and an artificial intelligence 

assistant. The assistant gives 

helpful, detailed, and polite answers 

to the human's questions, 

combining audio, visual and textual 

data. 

###Human: Input text: HE IS 

AVERAGE. Given the class set 

[Positive, Neutral, Negative] What is 

the sentiment of this video?

###Assistant:

(missing video) (reference audio)

Default Prompt

The sentiment of the video is negative.
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Task
Audio-Video Audio-Video

Question Answering Captioning

Dataset MUSIC-AVQA VALOR32K

Metric Accuracy CIDEr

Method MA MV C MA MV C

OneLLM 48.89 39.48 49.86 20.41 3.34 26.40

PE 51.72 41.81 51.32 23.79 3.77 26.42

PE w/o CSMM 49.68 40.79 51.01 23.06 3.69 26.27

retrieved audio tokens


