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Step1 Distillation and Contrastive Learning

What do you think is the person
that is not dry doing, surfing or
skiing?

Ground truth
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Step2 Vision-Language Learning

R
BcQLM: Efficient Vision-Language Understanding with "Durham
Distilled Q-Gated Cross-Modal Fusion
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Contributions Method LLM Param. Res. | GQA  VQA'?  VisWiz
BLIP-2 (2023) Vicuna-13B 133 224 44.0 65.0 19.6
» We propose BcQLM, involving a compact BreezeCLIP by | InstructBLIP (2023) Vicuna-7B 75 224 | 49.2 - 34.5
distillation learning and a Q-Gated Cross-Modal Fusion Module. | nstructBLIP (2023) Vacama-1.50 23 . el - 53,4
C hens: . q h B CLIP ; IDEFICS-9B (2023) LLaMA-7B 9.0 224 || 384 50.9 35.5
omprehensive experiments demonstrate that our BreezeCLIE 1S | 1pepics.808 (2023)  LLaMA-65B 800 224 | 452 600 36.0
able to effectively preserve vision-language alignment capabilities | BeQIM (ours) Llama-3.2-1B 1.2 224 || 60.8 71.0 49.5
under a tiny model setting. Qwen-VL (2023) Qwen-7B 9.6 448 59.3 78.8 35.2
. . Qwen-VL-Chat (2023)  Qwen-7B 9.6 448 | 575 78.2 38.9
grained and adaptive multimodal fusion. LLaVA-1.5 (2024) Vicuna-1.5-13B 13.3 336 | 63.3 80.0 53.6
. VILA-7B (2024) Llama-2-7B 7.0 336 || 623 79.9 57.8
0
» Our BreezeCLIP only contains 1.2B parameters (10\% of SOTA | " 12p'0004 ' lamna 2. 13R 120 2 | exa 20.8 c0.6
method), which achieves performance comparable to several | Beoim (ours) Llama-3.2-1B 1.2 336 | 624 78.7 56.1
standard-sized MLLMs with much higher parameter counts on VQA || input Image
tasks.
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Input Question

BcQLM(5%)

BcQLM(50%)

BcQLM(100%)

Ground Truth

Are there any Of which color
forks in the bowl? is the fur?

No, there is no  The furis gray.
fork in the bowl.

No, there is The fur is gray.
some batter in
the bowl.

No, thereisa  The furis gray.
spoon in the
bowl.

No, thereisa  The fur is white.
spoon Iin the
bowl.

Is the van to the
right of a bus?

No, the van is to
the right of a
man.

No, the van is to
the right of
people.

No, the van is to
the right of the
person.

No, the van is to
the right of the
person.

Does the
ground look
bare?

No, the ground
IS Snowy.

No, the ground
IS Snowy.

No, the ground
IS Showy.

No, the ground
IS rocky.

Is there a bus or
a window in the
scene”?

Yes, there is a
window.

Yes, there is a
window.

Yes, there are
windows.

Yes, there are
windows.

More information

Github




