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A Selection of Transfer Function of Neural Network Learning Model
for Textural Region Segmentation

Tsutomu FUJIMOTOT

Abstract: In a scheme of construction of a region segmentation system for sea-fog area, several type of transfer function and
the best unit number of hidden layer of a 3-layerd neural network that models texture characteristics shown at sea-fog area are
investigated. Sigmoid, Gaussian, hyperbolic tangent and hyperbolic secant transfer function are compared in the point of re-
maining error and training speed. It is found Gaussian transfer function is the best for sea-fog area modeling. One to fifty units
of a hidden layer examined in accuracy and training speed, and no more five units of a hidden layer is necessary for the above

propose. The best unit number is around 10 units.
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Fig. 2.1 Multi-Layer Neural Network
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Fig. 3.1 Interlaced NOAA-APT Image. APT-CH.A(AVHRR-CH.2, Near-IR) and APT-
CH.B(AVHRR-CH.4, Thermal-IR) are interlaced. NOAA-9, 1994 June 6, 0041Z.
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Fig. 3.2 Co-occurence Probability of Sea-Fog Area and Cloud-Free
Sea, off Nakhodka, Rossia. NOAA-9, 1994 June 6, 0041Z.
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Fig. 4.2 Number of Nodes of Hidden Layer vs. Remaining Model
Error.
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Fig. 43 Number of Nodes of Hidden Layer vs. Correlation between
Laming Model and Actual P{v(j, 2k), 1(j, 2k+1)}.
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Fig. 4.4 Error History of Sigmoid, Gauss, Hyperbolic Tangent and Hy-
perbolic Secant transfer Function Neural Networks.
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Fig. 4.5 History of Correlation between Laming Model and Actual P{v(j,
2k), 1, 2k+1)}.
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Fig. 5.1 2-15-1 Node Neural Network Model of Sea-Fog Area. Solid
Lines show + weight, Dotted lines show - weight. Line width
corresponds to wieght value.
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Fig. 5.2 Leaming Model of p{v(j, 2k), #(/, 2t+1)} constructed by 2-
15-1 Node Gaussian Neural Network.
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Fig. 5.5 Leaming Model of p{v(j, 2k), 1(j, 2k+1)} constructed by 2-
15-1 Node Sigmoid Neural Network.
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Fig. 5.3 Sea-Fog Region Segmented by 2-15-1 Node Gaussian Trans- Fig. 5.4 Interlace NOAA-APT Image of Sea-Fog Area, Japan Sea off
fer Function Neural Network. Nakhodka, Rossia. NOAA-9, 1994 Jun 6, 0021Z.
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