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Quantized Signal = Unquantized Signal + Error Signal

● y = x + n

● NNs with 0,1 signals

● Hodgkin-Huxley Model



Classic Formulation of Quantization

● Quantization + Dequantization:

● round() is not differentiable. 

● The straight-through estimator approach:



Our Error Injection Formulation

● Quantization Error:

● Error Injection:

● The gradient is well defined:



Comparing the Two Formulations

● Input signal gradient:

● Straight-through Estimator:

● The true gradient is:



Novelties in Our Work

● Sparsification is a special case of quantization
○ Quantize small values to 0

● Minimize the Quantization Error

● Efficient Quantized Matrix Multiplication



Pareto Frontier Curves for Quantization


