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Difference between two imaging modalities

Problem definition

𝐹𝜃∗ = argmin
𝜃

𝐿(𝜙𝑝→𝑐 ∘ 𝐼𝑝, 𝐼𝑐) , 𝜙
𝑝→𝑐 = 𝐹(𝐼𝑝, 𝐼𝑐)

where 𝐼𝑝 and 𝐼𝑐 represent the PAM image and RGB image

Overview of the proposed network architecture

• The modality transform network (MOTNet) is designed to

extract the feature maps for a unified representation of

micro-vessels that is invariant across modalities.

𝑅𝑝, 𝑅𝑐 = 𝐹𝑚 𝐼𝑝, 𝐼𝑐 , 𝐿𝑝
𝑚 = 𝐵𝐶𝐸 𝑅𝑝, 𝑀𝑝 , 𝐿𝑐

𝑚 = 𝐵𝐶𝐸(𝑅𝑐 , 𝑀𝑐)

• The hierarchical iterative registration network (HIRNet) is

proposed to establish the cross-modality correspondence in

a coarse-to-fine manner between intraoperative white-light

microscopic images and preoperative PAM images.

𝜙 =↑∘ 𝜙1 +↑∘ 𝜙2 +↑∘ 𝜙3, 𝐿𝑟 =෍𝑀𝑆𝐸 𝑅𝑝
𝑖∗, 𝑅𝑐

𝑖 + ∇𝜙𝑖
2

On synthetic dataset

On in-vivo dataset

• This work proposes a fused microscopic imaging scheme to

improve the imaging quality of intraoperative white-light

microscopic vision via establishing the correspondence of images

between RGB and PAM modalities.

• The proposed method consists of two sub-networks to extract the

unified feature representation of cross-modality microvasculature

images and perform registration in an coarse-to-fine manner.

• A pipeline is developed to generate synthetic paired PAM and

RGB images with ground truth correspondence.

• Both quantitative and qualitative results on synthetic and in-vivo

datasets demonstrate the superior performance of our method and

its potential application of clinical use.
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