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Cell Type-Independent Mitosis Event Detection Via HSCNFBackground
l Wide application of high-quality images.

Medical imaging Public securityHD movies



Cell Type-Independent Mitosis Event Detection Via HSCNFBackground
l Problem

Imaging process Increased network depth leads to increased parameters



Cell Type-Independent Mitosis Event Detection Via HSCNFMethod

l The proposed network contains four parts: shallow feature extraction, non-linear mapping, attention block and multi-
supervised reconstruction.

The complete architecture of our proposed model.
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l Non-linear Mapping

Method

l The non-linear mapping module is stacked with several hierarchical fuse module (HFM), the HFM contains an adaptive 
dense unit (ADU) and an enhancement unit (EU).

l The ADU can make full use of local hierarchical features to achieve feature reuse.
l The EU in HFM is used to further refine feature information extracted from ADU.

The structure of hierarchical fuse module (HFM).
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l Attention Block

Method

The structure of attention block (AB).

l We introduce both channel and spatial attention to make our network focus on important features and suppress 
unnecessary ones.
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l Multi-supervised Reconstruction

Method

l In the image reconstruction part, we introduce three deconvolution layers to reconstruct three intermediate SR images from shallow, 
middle and deep levels of network, and gradually combine them to obtain the final high-quality image.



Cell Type-Independent Mitosis Event Detection Via HSCNFExperiment

l Deep learning framework: Pytorch

l Learning rate: begins with 0.0001 and stops at 
0.00001

l Input: For scale factor 2, 3 and 4, the sizes of 
the LR patches are 48, 32, and 24, respectively

l Optimizer: Adam

l Loss: The combination of L1 loss and structural 
similarity loss

l Evaluation index: PSNR,SSIM, Network 
parameters, Multiply-accumulate operations 

l Comparison algorithm: VDSR[1], DRRN[2], 
MemNet[3], MoreMNAS-A[4], IDN[5], 
TSCN[6], LCSC-76-291[7], AWSRN-S[8]
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l Evaluation Criteria
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u  The proposed HFDN+ performs the best on all scale factors and all datasets. Even without self-ensemble, our algorithm achieves 
best results in most cases.

l Qualitative results
Qualitative results on benchmark datasets. 
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l Visual results

Visual comparison of the ×4 super-resolution results of our HFDN and the state-of-the-art algorithms.
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l The effect of attention block (AB)

Methods Baseline CA SA CA&SA

PSNR(dB) 34.16 34.19 34.17 34.21

Results of ablation study on effects of different attention blocks. The experiments are 
conducted on Set5 dataset with scale ×3.

u Only using channel attention (CA) or spatial attention (SA) can slightly improve the results. 
u When CA and SA are integrated into the network simultaneously, the PSNR is significantly improved.
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l The effect of ADU

ADU/NA Dense ADU

Set14 28.02 27.98 28.26

Urban100 25.53 25.49 25.54

 Investigation of ADU. The experiments are conducted on scale ×4.

u ADU/NA indicates the network that without adaptive weights when performing channel-wise concatenation.
u “Dense” in the table means dense block.
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u We train three networks with one deconvolution layer in the deep level, represented as (d-level), two deconvolution 
layers in both shallow and deep levels (s&d levels), and three deconvolution layers in the shallow, deep and middle 
levels (s&d&m-levels) of network respectively.

l The effect of multi-supervised reconstruction strategy.

d-level s&d-levels s&d&m-levels

Set14 27.87 28.00 28.26

Urban100 25.48 25.52 25.54

Investigation of MSR. The experiments are conducted on scale ×4.
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l We present a lightweight hierarchical feature-driven network for single image super-resolution.

l We construct a novel hierarchical fuse module to effectively reuse local hierarchical information and 
adaptively combine the valuable features.

l We introduce the channel and spatial attention to improve the discriminative learning ability of network.

l We explore a multi-supervised reconstruction method to utilize global hierarchical information in network.

l The experimental results demonstrate that our proposed method obtains a superior performance.

l In future work, we intend to study better optimization strategies.

l Conclusions
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Thank You!

For any question, please contact:
 tjnklsm@163.com 
wenliwl@tju.edu.cn 


