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Abstract 

Taxonomic identification systems based on character-taxon matrices usually perform better than rule-
based systems. Also, matrix data can be used for other purposes, such as description writing, 
classification, and information retrieval. Most matrix-based systems do not use probabilities, but this is 
seldom a significant limitation.  

Introduction 

In biological terminology, classification is the process of defining and naming classes of organisms. 
These classes are called taxa. Identification is the process of assigning a specimen to a (pre-existing) 
taxon. The name of the taxon can then be used as an index to find known information about the taxon, 
and therefore about the specimen itself (e.g. whether it is a pest, and, if so, how it can be controlled). 
Alternatively, information about the specimen can be added to the body of knowledge about the taxon. 
The science of biological description, classification, and identification is called taxonomy.  

Both classification and identification must be based on comparative descriptions. The descriptions are 
framed (implicitly or explicitly) in terms of a list of characters. A character is a set of states that describe 
some aspect of the organisms to which the character is to be applied. The number of states may be finite 
(e.g. colour of petals: 1. white; 2. yellow; 3. red) or (in principle) infinite (e.g. width of head, in 
millimetres). Descriptions of taxa (or specimens) can be represented as a table with each row 
corresponding to a taxon and each column to a character. The entry in each cell of the table consists of 
the value or values that the character takes for the taxon. Entries may be missing if the value is unknown 
or the character is inapplicable to the taxon. The table is generally called a data matrix.  

There are many kinds of aids to identification1. The traditional one, and still the most commonly used, is 
the diagnostic key, which has been in use for more than 200 years. Table 1 shows the first few lines of a 
key to the grass genera of the Australian Capital Territory. Each number at the left of the key labels a set 
of character states. To identify a specimen, the key user starts at label 1, and selects the character state 
that best describes the specimen. This state points to another label, or to a taxon name. In the former 
case, the states at the new label are examined, and the appropriate one selected. This process is continued 
until a name is reached.  

Computers can be used to produce conventional diagnostic keys2–6. However, they can be more effective 
aids to identification when used interactively. In a conventional key, a predetermined set of characters 
must be used to identify a given specimen, whereas, in a well-designed interactive system, characters can 
be avoided if they are difficult or impossible to use. Also, an error in the construction or use of a 
conventional key almost inevitably leads to a wrong identification, whereas an interactive system can be 
made tolerant of errors, both those in the data matrix and those made by the user. Using an interactive 
identification system is similar to using a key, in that character states exhibited by the specimen are 
selected until a name is reached. The differences lie in the flexibility with which characters can be 
selected, and the other facilities that may be offered to assist the process.  
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