
Boosting Spike Camera Image Reconstruction from a 

Perspective of Dealing with Spike Fluctuations

1.1 Spike Camera Each pixel of the spike camera comprises three main

components: a photon receptor, an integrator, and a comparator. The incoming

photons are captured by the photon receptor and accumulated by the integrator.

Whenever the number of accumulated photons reaches a predefined threshold θ,

a spike is fired, and the integrator is reset.
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Effects in the imaging of spike cameras.

(a) Poisson Effect of  Photons’ Arrival

(b) Quantitative effect from spike readout

(c) Thermal noises in the circuits

Ablations on Proposed Modules

is the expected number of arrival photons at a pixel area per unit time.

is the quantum conversion coefficient of photons. means Poisson sampling.

Integration period of spikes Light intensity

Fluctuations:  even when the light intensity is constant, the 

integration period of each spike changes over time.

2.1 Overall Architecture of the proposed method (BSF)

DSFT: Differential of Spike Firing Time.

Theorem: When the photons’ arrival is constant

Proposition 1: Use DSFT as input.

(1,1)-order DSFT, i.e., 👉

Proposition 2: Processing DSFT in reciprocal domain.

The reciprocal of DSFT corresponds to 

unbiased estimation of light intensity

(A) Coarse Grained Alignment: (CAPA) Cross-Attentional Patch-level Attention

For reducing Poisson effects and light changes: purchase a more stable DSFT.

Structure of the multi-order DSFT fusion 

module based on the 3 propositions 👉

2.3 Multi-Granularity Alignment (MGA)

Proposition 3: Fusing DSFT with multiple orders.

(B) Fine Grained Alignment: Deformable Convolution

Ablations on the number of input frames

(1) Reference-based metrics

(2) Non-reference-based metrics

Ablations on Hyper-parameters 

of the CAPA module

👈Structure of the MGA module

◼ Pyramidal structure

◼ At each pyramidal level

First coarse-grained alignment

Then fine-grained alignment

Randomness in 

imaging procedure

Disturb


