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Figure 2. lllustrative example of activations between masked and
unmasked tokens along the diffusion time-steps (dLLLLMs).
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Figure 3. Illustrative example of activation distributions between
vision and text tokens at different layers in MLLMs.



Existing situation
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Figure 1. The steep activation 1s smoothed by the designed trans-
formation matrix for quantization (fop). One weight corresponds
to one transformation to ensure equivalence, i.e., P X P1l=1I
In practice, activations are diverse, reflecting dynamic patterns, ne-
cessitating flexible transformation matrices on the activation side,
while keeping static on the weight side for quantization (bottom).



Solution: FreeAct
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FreeAct: Freeing Activations for LLM Quantization
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Figure 4. The overall framework of FreeAct. Different tokens are indexed to different transformation matrices according to their unique
types (vision-text for MLLMs, and unmasked and masked for dLLMs). Different transformation matrices maintain a shared part together
while possessing their own uniqueness, where zeros are filled in on another portion. The weight transformation matrix unites both portions
to handle all the different activations. And the quantization error is minimized to optimize the quantization parameter.
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Experiment
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Table 1. Overall performance comparison of FreeAct against quantization methods across four models. The best result in each case is
marked in bold, and the averaged value is under the column “Avg.”.

dLLMs MLLMSs
| HumanEval GSMBK  Math500  Avg. | MMMU MMBench RealworldQA _ Avg.
LLaDA Owen2.5-VL
RTN (W4A4) 00.00 00.00 00.14 00.05 2633 00.09 (00.65 09.02
SmoothQuant 00.00 00.00 00.00 00.00 24 41 0043 01.17 08.67
QuaRot 28.66 65.81 24.20 39.56 43.56 72.51 56.34 5747
FlatQuant 39.63 T4.37 33.60 49 20 48.89 81.61 66.27 65.59
FreeAct (ours) 42.68 75.74 34.60 51.01 50.44 82.22 66.01 66.22
Dream InternVL2.5
RTN (W4A4) 00.00 00.53 0.018 00.18 2278 00.20 00.78 07.92
SmoothQuant 00.00 00.00 0.014 00.05 23.44 00.94 01.05 08.47
QuaRot 39.02 56.56 25.80 40).46 42.19 63.66 54.25 53.36
FlatQuant 46.34 63.53 34.60 48.16 4211 69.84 57.65 56.53
FreeAct (ours) | 50.00 68.84 32.60 50.48 42.44 70.62 58.69 57.25




Contributions
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