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Automated characterization of protozoa in activated sludge
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Protozoa play an important pat in the wastewater trestment by activated dudge. They live usng
gmdler microorganisms such as becteria as feed by grazing. Information on ther specific growth
rates and response to operation conditions (availability of food) [1] is not yet wel documented.
However they have been found to be agood indicator of the good operation of a plant [2].

Protozoa are very diverse and their study is not easy. An automated species recognition would be
useful for a sysematic study. For that purpose the posshbilities of characterization by image analyss
have been invedtigated.

Activated dudge has been sampled in the agration tank of treating municipd and brewery
wadtewater in separate lines. After sampling the protozoa have been maintained in an agrated tank.
They have been examined by optica microscopy and monochrome images have been captured by a
video camegra. The commercia software Vislog™ (Noess, France) has been used for the image
trestment and anadlyss. The characterization is based on the Slhouette of the microorganism. The
determination of the dglhouette is semi-automated as manud editing is generdly necessary to
separate the grazing protozoa from the dudge flocs. Five shape descriptors of the slhouette are
caculated such as eongation factors and indices related to concavity [3]. These descriptors are size-
invariant. A Principd Component Anayss [4] is then performed to reduce the dimensonndity of
the problem and enable a graphica representation of the different types of protozoa.

About 20 different protozoa have been firs manualy recognized [5, 6] and their shape descriptors
cdculated. The main species are Bodo edax, Vorticella convallaria and Vorticella microstoma.
Their abundance have been recorded over a 8week period. The difficulties come from the different
shapes which can be taken by an individud. The sze range would probably be helpful to improve
the performance of the protocol and obtain an automated characterization procedure.
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