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ABSTRACT:

In recent years, the development of the Internet plays a significant role in human's daily activities. One of the most important effects
of the Internet is the change in the process of shopping. The advent of online shopping leads to establish a new channel for customers
to obtain information about their desired goods and demands. Although many customers collect information from online channel, they
also wish to try and search for their required goods at the stores. Besides, discovering this data leads to a new source for spatial analysis
to find the users’ interests. Therefore, we can consider this data as a contextual information source for spatial analysis or primary
source for recommending points of interest (POIs). In this research, our aim is to discover a relation among the users' internet searches
and the goods at the stores to recommend the best store to the users. Euclidean distance is used to calculate the similarity between
users' searches and the available goods at the stores. The proposed method has been implemented in the city of Tehran, capital of Iran.
The results show that the users’ internet search behavior plays an essential role in the recommendation system which provides stores
to the users based on the similarity among the users’ internet searches and the available goods at the stores.

1. INTRODUCTION
Nowadays, the development of the internet affects daily activities
such as the shopping process. Online shopping websites have
established a new channel to search and find goods. On the other
hand, this channel provides appropriate goods for customers to
reduce their information load and search costs [1]. This
information leads to more efficient shopping or to have an
evaluation of the available goods at the stores [2]. Thus, the
customers can go to a store with previous knowledge about the
goods available at a store. Therefore, the discovery of the
relationships between store goods and the preferences of the
users provides information to the users.

In order to avoid the customers' confusion in purchasing the
goods, the users need to go to stores that have goods tailored to
their demands. Therefore, considering users' internet searches
can provide better information about the users, this information
leads to a better recommendation to the customers. For example,
Lee et al. [3] have developed an analysis of clickstream on the
online retail store. Also, Cho et al. [4] proposed a personalized
recommender system for the internet shopping mall based on
pattern recognition on the web usage data. Lopes and Roy [5]
proposed a recommender system using web mining and pattern
recognition from the historical data which are dynamically
changed as per changing users’ behavior. Pattern recognition
from web data can be applied to some applications such as web
personalization, system improvement, business intelligence
discovery [6]. We believe that this data can be applied to spatial

* Corresponding Author
This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLII-4-W18-975-2019 | © Authors 2019. CC BY 4.0 License.

975

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-4/W18, 2019
GeoSpatial Conference 2019 – Joint Conferences of SMPR and GI Research, 12–14 October 2019, Karaj, Iran

analysis. Thus, the objective of this paper is to introduce internet
searches as a new source for spatial analysis.

Internet searches can be used as a new source to find the points
of interest (POIs) because they consist of users' interests. In
recent years, thanks to the development of the location-based
systems (LBS), a number of research have used location-based
social media to gain the users' interest based on their historical
records. For example, Wang et al. [7] suggested recommendation
algorithms based on past users’ visited places, the location of
each venue, the social relationship and the similarity among the
users. Cho et al. [8] investigated human mobility pattern on
location-based social networks check-in data and cell phone
location data. They develop a model of human mobility which is
predicted the locations and human’s movement in the future.
Gonzalez et al. [9] studied the trajectories of 100000 mobile
phone users during six months. They show that despite all the
diversity of their travel history, people follow simple, predictable
patterns. On the other hand, the location based-recommender
system apply Global Positioning System (GPS) trajectories, users
comments and so on to provide better recommendation [10].
Users do their internet searches not only without any stress but
also without time constraint, so this type of data leads to one of
the best methods to find users' interests.

2.1 Data collection
Two independent data including (1) users' internet searches on
the online shopping websites for discovering users' preferences
and (2) the available goods at stores and positions are explained
below.

2.1.1

Users’ internet history searches

As the scope of this research is marketing, so tracking users’
internet searches on an online shopping website is considered.
The internet shopping search data have been collected from a
company, Fan Gostaran Pishro Bazar, that consists of some of
their users' searches which have been done over a period of time
on the www.torob.com website. A Comma - separated values
(CSV) format file which included the users of the website and
their clickable URL acquired from the company. These data are
shown in Figure 1. Although these data include some detailed
information about the users and their searches, these data cannot
be stored in the PostgreSQL database. Besides, there is no direct
access to the company database, so a web scraping process
should be applied to extract the required information from the
website.

The context consists of information that leads to determine a
user's status and his or her surrounding environment [11]. There
are elements such as physical environment, users' attitude, users'
role and the relationship among users and users' interests that can
be introduced as a context to the spatial analysis of the locationbased system. Therefore, as the users' internet searches can be
considered as users' preferences, they can be considered as a
context to develop a recommender system based on users'
preferences and internet search.

Therefore, the contribution of this research is to discover a
relation among the users’ internet searches and physical stores. It
also considers users' internet searches as a new source for spatial
analysis, especially location-based recommender system. This
information is suitable for spatial analysis because web
interaction does not have any sparse data like social networks
data[12].
2. METHODOLOGY
The objective of this paper is to consider the users’ internet
searches as a source to improve the location based
recommendation system based on online shopping websites. The
proposed methodology is explained in two steps. First, the
required data is introduced and data preparation is elaborated in
section 2.1. At the next step, the data analysis to discover the
relationships among the users' internet searches and the goods
available at stores are explained in section 2.2.

Figure 1- A piece of the raw data acquired from the company

Web scraping is a technique to extract structured data set from
the websites and provide human-readable content. A web scraper
can extract important elements of the web page which is saved in
a structured data set [13]. Therefore, the user's search information
such as category, subcategory and products price are obtained
with this technique and stored in the PostgreSQL database. The
web-scraping procedure is shown in Figure 2.

2.1.2

Stores characteristics

For our analysis, we need to know the available goods at the
stores and stores positions. Although some of these types of data
can be accessible from volunteered geospatial/geographic
information (VGI) source. These data are collected by applying
field observation in the study area. The stores positions that
recorded in a Google map application are extracted using Google
Takeout service.
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Figure 2(b) An overview of the website for the specific webpage
link

Figure2(a) An overview of the webpage link
Figure 2(d) The numeric user searches table in the database
Table 1-Category types of the website (www. torob.com)

Figure 2(c) The User Searches table in the database

Google Takeout service, or Download Your Data is a new service
for Google users to download the data, and storing it in a variety
of standard formats. Thus, the field observation data are
downloaded in a JavaScript Object Notation (JSON) format, and
stored the extracted data in the PostgreSQL database.
We collected the available goods at the stores by using a
questionnaire. This questionnaire filled by the sellers. Some
seller provided us a file form their store’s databases which
included the available goods at the stores
2.2 Data Analysis

According to our assumption, each store belongs to only one
category. The user and the store of selected category are in the
same feature space so that we can consider the similarity between
the user and their associated stores as a measurement for
allocating the store to the user. In the N-dimensional feature
space, the similarity is computed using Equations 1, 2,3 and 4.

The analysis includes recognizing the similarity between the
user's preferences and the available goods at stores. The
similarity analysis is done at three steps including creation of
feature class, normalizing the feature class and calculating
Euclidean distance between the user feature class and the stores
feature classes. The first and second steps are done independently
on the users and the stores, while the third step combined the
results of the second step to calculate the similarity.

Step one: In this step, feature classes are created based on the
website category. The website categories are shown in Table 1.

where Xs define the store feature vector and Xu is the user feature
vector.
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Table 2- User 73 searches

where

Z

is a normalized vector of

X

The similarity between the user’s interests and the available
goods at stores are calculated by the Euclidean distance using
Equation 4.

3. IMPLEMENTATION
In this paper, Six hundred stores are considered which are located
in Tehran District 6. This area is located in a crowded area with
commercial land uses. The stores locations are shown in Figure
3. Besides, the information of one thousand users have been
acquired from Fan Gostaran Pishro Bazar company. There is no
problem with data sparsity because the users whose shopping
information have been acquired from the company have
undertaken 100 to 200 internet searches.

Figure 4- The user's feature vector in clothes category and four
clothes stores

In the last step, the similarity among the available goods at the
stores and the user’s desired goods have been calculated based on
Euclidean distance. Now, the user has a right perspective of the
available goods at the neighbor stores, so he or she can get a
better experience by going to the stores. The final ranked list,
which is included a ranked list of the stores based on the
similarity, is shown in Figure 5.
Figure 3- The registered stores in Google map by field
observation

For example, the user with ID 73 searches are shown in Table 2.
According to the user's internet searches, ten feature classes
should be created. For example, If the user wants to buy a cloth,
we have to extract a feature class in category two not only from
the user but also from the stores. The user’s feature vector is

X u  (21,0,3,17,1,0) . The user's feature vector and some
stores feature vectors are illustrated in Figure 4.
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research is that it considers internet searches as a new contextual
information source for the improvement of the spatial analysis.
The results reveal that considering the user’s internet search
behavior can provide better information about users and their
shopping requirements. On the other hand, with the development
of the internet, internet search behaviors provide some efficient
information to the users that can be employed for their shopping
and location based spatial analysis. The approach is based on a
better consideration of the similarity among the users' internet
searches on online shopping websites and physical stores.
Figure 5- A view of the website that illustrates the similarity

Future research should combine this data with geospatial data
such as distances from the users' position to the stores' position
for a better recommendation. Also, Future works should consider
a collaborating filter in order to provide a recommendation based
on similar users.

4. EVALUATION
According to the aim of this paper, the system performance to
discover the pattern among the neighbor stores and the users'
internet searches is evaluated based on the similarity percentage
among a user and stores. In order to evaluate the system
performance, the role of the users has been taken by 10 users
among the company's users. The evaluation results are shown in
Table 3.

User
Num

Cat 1

Cat 2

Cat4

Cat 6

3

60

57

74

36

73

76

58

75

76

23

34

56

84

62

21

49

71

65

87

578

58

53

64

58

954

48

58

49

56

654

58

43

65

54

639

58

47

73

61

83

60

54

84

74

The results show that the performance of the system is relatively
satisfactory. Max similarity among the stores and the users is 87.
Moreover, the results indicate a relation among the internet
searches and points of interests (POI)s.
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