




















computer first checks if there is something of interest in each captured image by
analyzing the mean and standard deviation statistics of the image. If, through these
statistics, the computer determines that there is possibly something of interest on the
ground, it retains the image and determines which objects are in the image. Otherwise, it
discards the image and grabs a new one. This helps to eliminate needless over-

processing of images.
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Figure 4 — Imaging Flow Chart

If an image is determined to contain an object of interest, the system searches for and
identifies any barrels in the image. First, color is used to identify pixels which obviously
do not belong to a barrel or label (barrels and labels are composed of only black, gray,
and white pixels), and these pixels are erased. Next, bunches of contiguous, non-black
pixels are grouped together into "objects".

An algorithm that seeks to group these objects into labels is then employed. A random
object is chosen, and the algorithm generates a hypothesis, based on its size and shape, as
to which type of label the object belongs to, where in the label the object is located, as
well as the size and orientation of the label. This hypothesis is then checked against the
other objects in the image. If objects corresponding to the other parts of the label are
found, the hypothesis is considered correct, and the label is identified. If not, the
hypothesis is rejected, or a new starting object is chosen. The process repeats until all
objects have been examined.

After the system has finished searching for barrels, it performs color segmentation on the
image. This is done to find fire and survivors/victims. Color segmentation is performed
by transforming the red, green, blue (RGB) image that is given to the computer into a
hue, saturation, intensity (HSI) image. The hue is a value which describes the perceived
color, such as blue or yellow. Saturation describes how pure the color is, such as red or
pink, and intensity describes the brightness level. With this color system, it is much
easier to identify specific colors than with the traditional RGB color system used by
video equipment. The fire will consist of a large orange flame, so the system will be
looking for large orange patches in the image. If any are found, they will be labeled as
fire. The system looks for flesh tones to be identified as possible survivors/victims.
Further verification such as size and outline analysis is needed to be certain.

Finally, a motion estimation algorithm is executed. This is done by determining the
differences between successive images. If any differences between one pixel and the






