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resolutions. Each neuron on a feature map connects with its previous
layers, and they are de ned by the 5 by 5 convolutional Itering kernel
(known as the “receptive eld”). All the neurons in one feature map
share the same kernel and connecting weights (known as the “sharing
weights”). With a kernel size of 5, and a subsampling ratio of 3, each
feature map layer reduces the feature size from the previous feature size.
And the CNN learning rate was set to 1. Considering the time cost, the
training procedure was stopped a er 150 epochs, the consuming time
is about one week.

Segmentation based on random forest: Once the feature extractor
is trained based on the CNN, the fully connected layer of CNN was
replaced by a Random Forest classi er to predict labels of the input
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biomedicalimaging.org/2012/index.php). e data set consists of
training data and testing data of the Drosophila rst instar larva ventral
nerve cord, which is provided in the form of EM stack. e training
data which was labeled by an expert human neuroanatomist is a set
of 30 sections from a serial section Transmission Electron Microscopy
(ssTEM) data set. e test data (ground truth unknown to the authors)

is another volume from the same Drosophila rst instar larva ventral
nerve cord as the training dataset.

Evaluation metrics

Segmentation result is evaluated through an automated online
system; the system computes three error metrics in relation to the
hidden ground truth: pixel error, warping error and the Rand error.

- Pixel error: de ned as 1 - the maximal F-score of pixel similarity
or squared Euclidean distance between the original and the result
labels [19].

- Warping error: e warping error is segmentation metric that
tolerates disagreements over boundary location, penalizes topological
disagreements, and can be used directly as a cost function for learning
boundary detection [19].

- Rand error: e Rand error metric is based on the Rand index,
dened as 1 - the maximal F-score of Rand index, a measure of
similarity between two clusters or segmentations. It has a more intuitive
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