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[57] ABSTRACT

The invention pertains to a high resolution imaging
microscope, and more specifically, to a digital imaging
spectrophotometer (DIS) configured to enable the direct
determination of the ground state absorption spectra of
microscopic samples from violet to near infrared. The instru-
ment is capable of simultaneously recording hundreds of
spectra, and can, using image processing techniques identify
features (such as a single microbial cell) on a microscope
slide or thin section. The invention additionally relates to the
use of such an instrument.
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Image Acquisition

l

Contrast Enhancement:
The range of pixel values from the
16 bit image is scaled to 0-255 for display.

l

Binarization:
The image displayed is mapped to
0 or 255 (black or white) by the user.

l

Convolution:
A “majority vote” filter is applied to the
image to remove low frequency noise.

l

Edge Detection:

Sum the grayvalues for each 3x3 pixel area and replace the
center pixel by the sum according to the following criteria.
if(sum < 8 x 255 AND sum > 4x235)

sum = 2595;
else sum = 0;
This generates white outlines of selected
features on a black background.

l

Feature Extraction:
Scan the image until a white pixel in encountered. Based on its
neighbor pixel values, extract the (x.y) positions of the feature
outline (i.e. chain code information).

Figure 1
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Wavelength

Relative spectral irradiance curves for quartz-tungsten-halogent (QTH),
mercury, and xenon lamps. QTH has a logarithmic,
monotonic drop-off in intensity in the blue, whereas multiple
narrow band emissions are found in mercury and xenon lamps.
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Typical single cell spectra of:

A) Rhodomonas salina E) Prorocentrum lima
B) Porphyridium cruentum F) Amphora sp.

C) Chroosmonas mesostigmatica G) Dunaliella tertiolecta
D) Tribonema aequale H) Tetraselmis sp.
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