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VIS and IR images capturing

The adaptive image fusion system based on neural network prnciple
was realized. |t works with digitalized video sequences of visible and
infrared band sensors, and is able to produce the optimal fused image
for a wide range of lignting conditions through an adaptive change of a
fusion algorithm.

The change is driven by a change in the measured statistic of the input
images. The best algorithm for a particular input is found with the help of
an objective measurement of the fusion process quality.
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The hardware of our fusion system consists of infra and visible light sensifve cameras, fhe grabber card MPX-6864 and the Intel board D525MW
with the processor 18 Ghz. The OS Ubuntu11 drive the whaole system and the library Gstreamer is used to perform a fusion part The resolution of a
fused video signal is 640x480px. The system deals with a paralax problem.

very simple fusion algorithms only. Three pixel level algonthms were lested,

1) Maximum rule (MAX) 2) Alpha mixing (MIX)
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Simple fusion algorithms

Limited computation capabilities of the system hardware along with the 25Hz repetifion rate requirement limit the system to work with |
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Objective measurement of the fusion process quality
The objective metics proposed by Piella® was applied for fusion algorthms
permiomation evaluaiion. The core of the method lies in evaluating structural similarity
index between two images:
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is then defined:

Fusion quality with the help of index 2, ()=
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fact was used for designing a neural network algerithm.
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Hisiograms of inputimages can be classified it different groups acoording to their shapes and VIS and IR hisiograms correlation. A prafemed fusion algorithm exists for each group as the objective metrics evaluation shows This

Examples of the input images statistics
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Simplified versions of the input images histograms are used as inputs
for the neural network. The original histograms are binned to eleven
parts . Such a data serves as input pattem.
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Input patterns Neural Network

The artificial neural netvork was trained o predict the best fusion algorithm for input histograms patterns. The classification style network was used.

The input layer has 22 nodes, 11
for each histogram pattem. The
output layer has 3 nodes, one for
each fusion adgorithm. Output
values should be 1or 0 (useor
nat use the parficular algenthm).
| This 3 numbers fom an cutput
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