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1 Method Appendix

Algorithm 1 algorithm of MiHATP
Input: {ILR}.
Input: θ = {θbase, θcon, θextract}, initial parameters.
Output: {ISR, rli}Ni=1}, high-resolution image and high-resolution representation
1: for t ∈ 1, 2, ..., epochs do
2: for i ∈ 1, 2, ..., N do
3: ISR

i ← Fbase (ILR
i ; θbase )

4: XP
i ← {Pj |Pj ← Tinv(Fcon(Tfor(I

LR
i ); θcon))}Kp

j=1

5: XN
i ← {Nj |Nj ← Tirr(I

HR
i )}Kn

j=1

6: {rli}Ni=1 ← Resnet(ISR
i ; θextract)

7: {pl,ki }
Kp

k=1 ← Resnet(XP
i ; θextract)

8: {nl,j
i }

Kn
l=1 ← Resnet(XN

i ; θextract)
9: calculate Losstotal

10: θ ← θ − η · ∇Losstotal
11: end for
12: end for
13: return {ISR, rli}Ni=1}

2 Experiment Appendix

Implementation Settings

Device MiHATP Feature Extraction Network
M-RHAG M-HAB Window size Type Depth

Nvidia A100 GPU 6 6 8 Resnet50 4

In our experiment, we configure six M-RHAG modules in MiHATP, with
each M-RHAG containing six M-HAT modules.Following the output of the
super-resolution network for super-resolution image, we append a pre-activated
ResNet50 to construct a downstream task-friendly feature extraction network.
However, we omit the first pooling layer of ResNet to prevent premature loss
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of important information in the sampled super-resolution images. The number
of layers L in the feature representation network is set to 4. All methods are
implemented in Python using PyTorch and trained on an Nvidia A100 GPU
with 80GB memory. Here we present additional super-resolution results at an
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Fig. 1. More super-resolution images generated by MiHATP.

x4 scale, showcasing various tissue regions. This figure clearly demonstrates
the excellent representational capability of MiHATP across different regions.

Low Resolution MiHATP(x4) Ground Truth

Fig. 2. The output of Hover-Net.

Here, we present a comparison between the super-resolution images generated
by MiHATP, high-resolution images, and low-resolution images processed using
Bicubic interpolation under Hover-Net. The green boxes highlight noticeable
improvements. In densely overlapping cellular regions, MiHATP demonstrates
better characterization of local cell edges and boundaries between different cells.


