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1. Goals for the project 

Topic/trend detection systems composed of crawler and extractor, topic extractor and topic detector. My project will focus on the crawler and extractor, which will restrict the web data from media resources. We observed that the existing approaches including the focused crawler intrinsically include Slow Intelligent System (SIS) modeling principles including Enumerate, Adapt, Eliminate and Concentrate.  This project provides a Slow Intelligent System (SIS) model for the restriction of the web data of the crawler and extractor for the topic trend detection. The SIS model is represented as a Petri-Net model in PNML format.  The model shall be simulated with one of Petri Net tool such as PIPE, ReNew and TINA. 

2. Restriction of Data in Topic Trend Detection 

The topic trend detection in Slow Intelligent Systems (SIS) consists of two phases: Crawler and Extractor. 

2.1 Crawler 

Several approaches have been proposed in the literature to restrict the media resources to crawl. The approaches include focused crawling, contextual crawling, semantic web and genetic-based crawling.  We observed that most of the existing approaches are close to the core concept of the SIS, which can be modeled as Enumerator, Adaptor, Eliminator and Concentrator. 

We select focused crawler as a basic model for the crawlers in the SIS in this project. However, we can replace the focused crawler model with other similar one depending on the different requirements and constraints for the topic trend detection systems.  

The focused crawler consists of two phases: classifier and distiller. The first state of the classifier is to come up with the most relevant URLs for the topic trend detection. The list of URLs from the focused crawler can be different for the different users because the SIS interacts with each user to enumerate example URLs and then recommend relevant URLs to the user.  Then the focused crawler in SIS will train the knowledge base to get the most relevant URLs.  In other words, we can map the classification phase of focused crawler approach to Enumerator and Adaptor. Once training is done, SIS will identify the most relevant hubs by running a topic distillation algorithm. The results of this run will raise the priorities of hubs and immediate neighbors. This will map to Eliminator in SIS concept.  Then the last phase is report the most popular sites and resources to the users. The users finally mark the results as useful or useless, and send feedback to classifier and distiller.  Thereby classifier and distiller can concentrate their crawling data. This whole cycle of Enumerator, Adaptor, Eliminator and Concentrator can be repeated.  
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Figure 1: PIPE representation of the focused crawler Petri Net model.

2.2 Extractor 

Information extraction resources categorized into three folds: unstructured   resources like free text written in natural language, semi-structure resources such as HTML tables and structured resources including XML and relational database.  The role of Extractor in the topic trend detection is to build the HTML tag tree, mine data regions, identify data records from each data region, learn the structure of a general data record and then extract the data.  The extractor is also modeled in SIS. Enumerator can include building the HTML tag tree. Adaptor include mine data regions, identifying the data records from data regions can be a role of Eliminator Learning the structure and extracting of the data can be done in the Concentrator in SIS. 
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Figure 2: PIPE representation of the Extractor Petri Net model.

3. Next Steps 

The current Petri Net model is a flat system. I will restructure the current model as a hierarchical model by decomposing the current model into core SIS components (Enumerator, Adaptor, Eliminator and Concentrator) for each crawler and extractor.  Then this model can be constructed as a topic trend detection system by incorporating the Petri Net model of topic detection component from another term project.  These combined models can be simulated in an extended TINA tool from another term project.  
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[Appendix 1] Focused Crawler Classification Work Flow 
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[Appendix 2] Focused Crawler Distiller Work Flow 
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