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LittleBit: Ultra Low-Bit Quantization via Latent Factorization

Motivation: LLMs on Mobile Devices?
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Motivation: LLMs on Mobile Devices?
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Our Approach
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1. Compress
(Latent Factorization)

2. Recover 
(Quantization-Aware Training (QAT))
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Factorization & Initialization (Dual-SVID)
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1. Low-rank Factorization (SVD)
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2. Binarization

Factorization & Initialization (Dual-SVID)
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3. Multi-scale Compensation
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Factorization & Initialization (Dual-SVID)
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Recovery via QAT (Knowledge Distillation)
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…

Teacher (FP16)

𝐿𝑜𝑠𝑠 = 𝐿𝑘𝑙 + 𝛼𝐿𝑚𝑠𝑒

Block 27
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Student (0.1bit)
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Recovery via QAT (Knowledge Distillation)
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Result1: SOTA Perplexity 
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GPU Memory ↓

KV Cache ↓

Result2: Memory Reduction
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Result3: Up to 11.6x Kernel Speed-Up

measured on RTX 4090
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Conclusion
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LittleBit: SOTA Sub-1-bit Quantization


