
Obtaining Product Attributes by Web Crawling 

Peter Gurský, Róbert Novotný, Michal Vaško, Milan Vereščák 
 

Ústav informatiky, Prírodovedecká fakulta, Univerzita P.J. Šafárika v Košiciach  

Jesenná 5, 040 01 Košice 

{peter.gursky, robert.novotny, michal.vasko, milan.verescak}@upjs.sk 

Abstract. Current e-shop products aggregators like heureka.sk, najnakup.sk or 

pricemania.sk, which integrate and compare product offers, obtain their data 

directly from e-shops through XML data sent by the e-shops having XML 

schema specified by the aggregator. Our goal is to obtain e-shop product offers 

by methods of web crawling. That way, the comparison of product offers may 

cover a wider spectrum of e-shops, including simpler e-shops from the same 

country without the ability of generating such XML files, or the e-shops all over 

the world without an agreement of data transmission with the local aggregator. 

This work-in-progress paper presents the main challenges of the crawling, 

extracting and unification process, our first implementation proposal and the 

outcomes of the first experiments. 
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1   Introduction 

E-shop product aggregators are popular product offers comparators. One of the 

disadvantages of current aggregators is that they present offers of their partner e-

shops only. Obviously, the same products are offered on many other e-shops not 

covered by the aggregators. There are 2 obstacles to expand the comparison to a wider 

scope. First, there are many local e-shops that cannot offer their data in format 

specified by an aggregator, because it requires complex and expensive programming. 

Second, there are many e-shops (e.g. in other countries) that do not bother to 

communicate with the aggregators. 

Our vision of the future e-shop product aggregator allows users to add new e-shops 

to the aggregator by short-time and easy-to-use e-shop content annotation. The 

annotation would be done in user’s web browser with an annotation add-on.  

The extraction should not only provide the name and price of the product, but also 

product pictures, user comments and ratings as well as other attributes like size, color, 

etc. Product attributes are not collected for product comparisons only, but they are 

important for the unification with the products from other e-shops too.  



2   Components 

The integration of the annotated e-shops in the aggregator requires 4 main parts of the 

system: 

1. web crawling, that periodically crawls the relevant pages of the e-shops; 

2. identification of product attributes and product data extraction from the 

crawled web pages to a common data structure; 

3. processing and conversions of values of product attributes; 

4. unification of identical products. 

2.1   Web Crawling 

A web crawler is used to gather all detail pages needed for further extraction 

process. We have implemented our crawler using slightly modified crawler4j java 

library [14]. In our approach, we collect and store detail (product) pages only. Our 

crawler uses regular expressions to decide which pages will be saved to our storage to 

minimize amount of stored data.  

The crawler also stores images of objects (products) and other data like user ratings 

and comments into MySQL database. 

The process of crawling a specific web domain should be done repeatedly and 

frequently due to constantly changing data (e. g.  fluctuating product prices). The 

crawler should also be polite, adhere to robots.txt file and execute commands with 

reasonable delay, so the server is not flooded with requests which may lead to 

banning. The crawling of media that do not change so often (e. g. images) has been 

optimized, so it is only crawled if there is a change. It is done by HTTP request 

header fields Last-modified and ETag. The optimization was enabled by a change of 

the core of crawler4j library. 

Although crawler4j is designed as a multithreaded crawler, we can further think of 

parallelizing the whole process of crawling to distribute the workload across 

computing resources and network resources evenly. Further, it is possible to 

automatize the process of selection and identification of product detail pages with 

machine learning techniques used in information extraction systems. 

2.2   Web Information Extraction 

The web information extraction module uses the semiautomatical user-assisted 

methods to retrieve annotated product attribute values from HTML web pages. Via 

tree-difference method [8] we compare multiple HTML tree sources pair-by-pair, thus 

retrieving a set of candidate XPath locations of object-attribute values within the 

HTML tree. This approach accelerates the manual annotation of product page which 

is made via a web browser add-on (see Figure 1). User highlights the relevant object 

values and annotates them with attribute names and data types. These highlighted 

values correspond to XPath values and may be used in further executions of tree-

difference method to improve the semiautomatical extraction process. To allow 



nesting into non-atomic values, we plan to improve the extraction process by 

introducing support for regular expressions induced from user text selection as a part 

of the add-on. By combining the extracted XPath expression and regular expressions, 

we would extract the value of variously presented product attribute data. We further 

think of trying OXPath [15] instead of XPath. OXPath is an extension of XPath aimed 

at data extraction, web automation and crawling. It is a relatively new minimalistic 

language developed and researched at Oxford University. 

 

 
 

Figure 1: Web-browser add-on. Manually annotated values (“Pásmo”, 

“Hmotnosť” and “GPS”) are combined with URLs that 

would be submitted to the tree difference method. 

2.3   Processing and Conversions of Values of Product Attributes 

Moving on from the extracted data, we perform the value data type specification for 

each product attribute. First, we estimate the possible range of the attribute value, 

especially in the case of attributes which are represented by multi-typed values (e. g. 

Energy Class A+/150 kWh). Therefore, we need to take into account as many objects 

with the particular attribute as possible. Further issues are connected with various 

formats of a single particular value (localized date formats, real numbers etc.), units 

of measurement conversions, ambiguous names (usually synonyms) or artificially 

non-atomic or unintentional atomic attribute values. 

These issues are eliminated via user-advised configuration scripts so far. A list of 

attributes, their types, locales, units and attribute names (including synonyms) is 

presented to the user. By using these data, the user assigns a data type to each 

presented attribute. Furthermore, all other attribute metadata can be customized by the 



user, along with the attribute relevance and value comparison function. Both these 

values are used in the unification process.  

2.4   Unification Process  

In the unification process, we compare the attribute values of newly-extracted 

products with the attribute values of products that have already been processed and 

are available in the storage. The extracted products usually have many missing 

attribute values, which complicates the evaluation of product equality. We define 

3 types of attribute relevance. The identifying attributes (e.g.  EAN code) denote equal 

entities or indicate different objects. The relevant attributes (e.g. size, name, weight) 

contribute to the probability of equal objects. The general attributes (e.g. price) 

neither improve nor degrade the equality ratio. Some attributes are e-shop specific 

(e.g. local product id, product URL) and can be used in product unification after 

repeated crawling process.  

The unification does pairwise comparison of new objects with the old ones. For 

each pair of products the attribute similarity is evaluated starting with the identifying 

attributes. The presence of identifying attributes in both products returns the product 

equivalency result. If there was no identifying attribute values to compare (e.g. 

because of the missing values in any of the products), the relevant attribute values are 

compared using the similarity functions. We compute a product of the attribute 

similarities. The similarity with the missing value is considered to be 1, thus it has no 

negative influence on the overall product similarity. We use threshold values to 

classify products pair to one of the following categories: equal, possibly equal and 

different. The “possibly equal” group is intended to be analyzed by an administrator. 

3   Related Work 

Research related to our work generally concerns with web information extraction, 

web crawling, data matching, specifically record linkage and deduplication of data, 

information integration, schema matching, etc. Many of the related topics can be 

found together in a comprehensive overview of web data mining methods [1]. 

Unlike a universal crawler that gathers all pages irrespective of their content, we 

use a type of preferential crawler [1] that gathers specific pages (product detail pages) 

of certain web domains (web e-shops). We had tried several crawlers before we 

decided to use crawler4j [14]. We had been trying and discussing Heritrix [16], 

Apache Nutch [17], HTTrack [18] and other crawlers. Heritrix is a crawler written in 

Java with main emphasis on archiving internet data and it is a robust crawler, but 

configuration of crawler within xml expects knowing a lot of implementation details 

of Heritrix crawler. Apache Nutch is one of the most popular crawlers written in Java, 

but it is more often used in context of full-text search and is designed to work best 

with Apache Lucene or other search frameworks based on Lucene. Nutch is 

customizable mainly through creating its own plugins and its main advantage is in its 

scalability. HTTrack is more suitable for copying complete web domains, but it is not 



very customizable as an application. We finally decided to use crawler4j due to the 

Java platform, its simplicity, and ability to be easily extended: for example with 

methods responsible for the link selection and page handling. 

There are many information extraction systems, mainly focused on wrappers that 

extract relevant information from HTML documents into a structured form [2, 3, 4, 5, 

6]. Unsupervised approaches generate wrappers from unlabeled training examples by 

identifying patterns and structure of data records from samples of pages [8]. Semi-

supervised systems [4] and supervised systems [10] usually use machine learning 

techniques to generate wrapper and require input from the user to label data records 

with the help of some GUI. In our approach, we use a supervised system in which 

general users optionally label a training set of web pages within the well-known web 

browser environment, thus improving the efficiency of the extraction algorithm. In 

our system we also focus on the web information integration or web data integration.  

We face the problem of many heterogeneous data sets received from extraction 

process performed on different web pages. Schema integration has been studied in the 

database community since the early 1980s [9, 10, 11]. These approaches assume 

complete data without missing values, which is not the case of web-extracted data. A 

good survey about similarity functions, heterogeneous data unification and data 

cleaning can be found in [19]. Related research contains also Web Query Interface 

[12] and ontology, taxonomy or catalog integration [13].  

4   Conclusions 

Currently, the proposal and creation of the whole system are in the phase, where each 

part works with a “baseline algorithm” and the chain of modules operates in the test 

environment. Next, we will focus on the identification of weak parts of the procedure, 

testing with more data and improvements of each part of the system.   
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