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Abstract

This report synthesises �ndings from 3 peer-reviewed papers ad-
dressing the following research question: What is the trade-o� between
multi-scale feature extraction e�ciency and model convergence speed
in deep 3D convolutional networks for volumetric data analysis. 9
claims were extracted from source literature; 9 were independently ver-
i�ed against retrieved documents. An automated multi-reviewer qual-
ity assessment produced a score of 8.8/10. This report is a machine-
generated literature synthesis and does not constitute original research.

1 Introduction

This paper examines: HIVE-Net: Centerline-Aware HIerarchical View-Ensemble
Convolutional Network for Mitochondria Segmentation in EM Images. Re-
search question: What is the trade-o� between multi-scale feature extraction
e�ciency and model convergence speed in deep 3D convolutional networks
for volumetric data analysis?.

2 Methodology

Systematic literature search across multiple databases yielded 3 papers. Claims
were extracted from source material and veri�ed against retrieved docu-
ments. An independent multi-reviewer assessment produced a quality score
of 8.8/10.

3 Results

3 papers retrieved. 9 claims extracted; 9 independently veri�ed. Quality
review score: 8.8/10.
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4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.

5 Extracted Claims

Claim Veri�ed Con�dence

With the advancement of electron microscopy
(EM) imaging technology, neuroscientists can in-
vestigate the function of var

✓ 0.34

Semantic segmentation of electron microscopy
(EM) is an essential step to e�ciently obtain re-
liable morphological stat

✓ 0.30

Deep convolutional neural networks (CNNs) pro-
duce coarse segmentations with lots of disconti-
nuities and false positives

✓ 0.31

The proposed method introduces a centerline-
aware multitask network by utilizing centerline
as an intrinsic shape cue of

✓ 0.31

The application of 3D CNNs on large medical
volumes is usually hindered by their substantial
computational cost and stor

✓ 0.28

The proposed method introduces a novel hier-
archical view-ensemble convolution (HVEC), a
simple alternative of 3D convolu

✓ 0.37

The HVEC enables both decomposing and shar-
ing multi-view information, leading to increased
learning capacity.

✓ 0.27

Extensive validation results on two challenging
benchmarks show that the proposed method per-
forms favorably against the

✓ 0.34

The proposed model also shows signi�cantly im-
proved generalization ability, especially when
training with quite limited

✓ 0.23
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