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Automatic neuron terminal point detection in 3D image stack

Liu Min Chen Weixun Gong Rong Liu Keran

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract:3D neuron terminal points could be very good seed points in neuron tracing algorithms. Previously, a ray-shooting model to
detect neuron terminal point was proposed by analyzing the intensity distribution characteristics of the neighborhoods around the terminal
point candidates. However, the length of the shooting rays and the number of z-slices that should be considered in this model are fixed,
its accuracy would be seriously affected when handling datasets where the diameter of the neuron varies much. Thus, an adaptive ray-
shooting model is proposed by changing the length of the shooting rays and the number of adjacent slices according to the local diameter
of the neuron obtained by the MSFM ( multistencils fast marching) method and Rayburst sampling algorithm. Compared with the previous
work, the experimental results show that the proposed method could improve the detection accuracy by about 10% .
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(a) 3D terminal points of a drosophila neuron image stack!'*!
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(b) Reconstructed neuron structuresbased on the terminal points in (a)
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Fig.1 Vaa3D-Neuron tracing results based on 3D terminal

points ( colored spheres)
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Fig.2  Flow chart of 3D neuron terminal point detection method
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Fig.4 2D ray-shooting model
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Fig.6 The detected 2D terminal points in the maximum

intensity projection of the neuron stack BigNeuron23,

by the proposed method
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a7; (b)The fitted Gaussian curves of fig. (a) ,with MSE is
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Table 1 Local diameter detection results ( voxels)
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5 4 6 6 5.6 6 6 5.3 7
8 7.4 8 6 6 7 6 5.8 6
KA 4 4 5 I3 3 6 5.4 6 FEARA A 5 4.3 5
4 3.4 4 8 7.3 8 7 5.2 7
4 3.8 5 6 6.1 7 5 4 5
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Fig.8 The detection results for the BigNeuron55 stack and OP6 stack using different methods
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(%)
GILGEES M1 M2 M3
OP4 6.5/4.4 8.7/4.4 4.4/32.6
OP6 4.4/4.4 8.7/4.4 4.4/30.4
NLI 4.2/2.1 6.3/6.3 4.2/31.3
NI2 4.1/4.1 15.2/6.1 4.1/36.7
BigNeuron21 6.4/4.3 10.6/6.4 6.4/31.9
BigNeuron24 5.6/2.8 11.1/5.6 5.6/32.1
BigNeuron39 14.3/0 14.3/14.3 42.9/57.1
BigNeurond 1 7.5/2.5 10.0/5.0 7.5/40.0
BigNeuron55 8.8/3.8 10.0/3.8 8.8/41.3
BigNeuron67 3.6/8.3 14.3/3.6 3.6/36.7
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Table 3 Distance between the detected terminal points and

the true terminal points ( voxels)
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