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The SIGGI – AACS project is a prototype of an expert system for the identification of archaeological materials. To test the validity of the concept, projectile points were selected as the initial type of object to identify.  To generate classifications SIGGI, the computerized agent, utilizes an artificial neural network that has been trained to identify projectile point types from three distinct regional typologies: The Columbia Plateau, the Great Basin, and a General Shape typology. Almost as important as the actual identification of the archaeological materials is the user interface developed for the interactions between the computer and the user.  A set of interfaces have been designed for varying levels of users ranging from  the general public to dedicated research professionals.

______________________________________________________________________

What is AACS?

The Archaeological Auto Classification System is designed to aid archaeological investigations by providing an artificial expert in typological classification to the system user. This is done by examining digital images and returning a typological assignment of the given image. The AACS system is broken down into three major components: the AACS user interface, the image manipulation software, and SIGGI the artificial typological expert.

What is SIGGI?

SIGGI is the name given to the artificial expert that makes the typological classifications presented by the AACS system. This artificial expert’s knowledge is a compilation of the expert knowledge gleamed from the typological experts in the Pacific Northwest, USA. This large knowledge base is stored in a relational database for use during and after the classification process has occurred in the AACS software it’s self.

How Does SIGGI Think?

SIGGI uses an artificial neural network to assign artifacts to types in a given typological classification. This is done by accepting the simplified point set that is produced by the AACS software and passing that point set through each of the network’s nodes. The processes within and between each node performs a basic analysis of the point set that is very similar to that conducted by a discriminant analysis. The set of outputs returned from the neural network are then converted by the AACS software into a normalized set of probabilities for assignment to the given typology.

What do the Numbers Mean?

The values that are returned from SIGGI represent the probability of assignment to the various types that are in the typology SIGGI is classifying the image into.

What is a Neural Network?

A neural network is an artificial recreation of a biological brain. This network is composed of artificial neurons, known as nodes, which are arranged into a series of layers. Each node accepts a set of numbers, which are either the original input set, or the outputs from the nodes of the previous layer. These numbers are then multiplied by a set of weights that each node maintains. The modified input set is then summed, and passed through the node’s activation function. The result of the activation function is then passed to each node in the next layer of the network. The set of activation values returned from the final layer of the network are passed back to the parent application. 

Which Activation Function does the Nodes Use?

SIGGI uses two different activation functions: a sigmoid activation function and a Softmax activation function. 

The sigmoid activation function takes the form of… 

The Softmax activation function takes the form of…

What is a Computerized Agent?

A computerized agent is a software module that is tasked with performing a specific function for the system’s users. 

SIGGI Success Stories

Jerry Galm from Western Washington University came to the North West Anthropological Conference with slides of potential Hasket points for us to type. Dottie Sammons took a photo of one slide with a Mavica camera. The photo was very blurry and SIGGI still managed to type it to Hasket or McKean Lanceoalate, though the probabilities were very low (ca 25%).

