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Abstract. People nowadays have too many useful items, wihiei
find useless. This paper presents a concept ofirtgelpeople to
recycle these items by giving and lending thesmstelt is based on
map interface and presenting information aboutrotisers and items
in system via its geographical location. Data arelated base on
cooperation with existing social network and it sla®t have any
need to build up its own social network. The systesms web services
to provide information from the server. It operatas a web
application as well as a mobile application.

1 Introduction

There are many social networks spread around thitel mowadays. Visualization of
these networks represent often complicated grapbs are hard to read. Other
solutions use text interface. We decided to proddeap interface support for social
networks visualization. Our solution is aimed onagrical representation of
social networks. To illustrate this idea we havdtlusystem for lending and giving
old and useless items. We use external social mk$wo be visualized on the map, so
we do not build our own social network but we usenigiving and item-lending data
as our own social network.

To express ideas about geographical mapping o&lsnetworks in cooperation
with evaluation system we developed system calieat S

The core part of Save is geographical map of takwerld. This map is used to
visualize all the things and people necessary. aitcannot show the user all the
things and people on the map, because it mighthbetic, so we also developed our
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own evaluating system that will sort out people #imdgs due to the current user’s
activities. We do not have only static data on i, because giving and lending
items is activity where an item is moved betweem foints and we decided to
visualize this. As well as visualizing single trerswe show stories of the items,
where a user can see how many people wanted theg #nd they can see its
evaluation.

Save aims to have as many people as possible amgower that idea we use
external social networks, where the informationut#ave and information from Save
are spread. Social networks are also used for pdoptompete and to motivate them
to use the system. People can see also some attilities of their friends and many
users find that interesting.

2 User Interface

The user interface consists of four main parts:
— the top control panel,
— side tab panels,
- window interface,
- and the map.

The top control panel provides the user with bagmrmation, such as which accounts
are connected or whether there was anything neanahterest to him since his last
visit. The side tab panels provide the user witlteas to the most common
functionality, while the window system is used how the more detailed content.

While none of the three mentioned parts are meartet dominant the map is
supposed to be the main navigation control. The haptwo view levels. First one
is the static view, where the user can choose leetwbowing the people or the items.
In both people and items view, the user can coresgfjunavigate through items and
their owners by pointing and clicking the mouserafe dynamic content that appears
as the user navigates. This view level uses INtiellv, which is a map content
management algorithm and will be discussed indhewing section.

The second level adds dynamics to the map, byalisg the activity of others.
This activity is shown on top of the static vieve ib either people or items, while the
IntelliView algorithm takes care of freeing space the map and appropriate
positioning of the animation. This level can bedut® show either the past activity to
visually inform the user of what has happened shisdast visit or the activity in near
real-time using RealView, which is described in skeetion five.

3 IntelliView

Basic concept of presentation is to visualize asymaformation as possible on map
[1, 2]. Map is intended to serve as an informapoesenter for displaying friend lists,
search results, history logs, routes, etc. In oraléulfil these requirements, IntelliView
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provides set of functions, which manage visualaratiBesides geocoding, that is
inevitable to find specific location, main stresslaid in choosing and organizing
elements on map.

Due to enormous number of items to be displayae]liiew must choose only
some subset of these items in order to maintaiidl ew. To accomplish this, items
are sorted by priority. Priority is defined as $sngumber and its computation varies
with type of item, which is described later #8m evaluationin more details.
Prioritization as well as some other principlesjclihare mentioned later, is based on
most common visualization techniques that can bheddn Bing Maps, Google maps,
and also in well-known ESRI's geographic informatieystem (GIS) software
products. With list of items sorted by priority téHiView aims to achieve following
basic goals:

— display as many information as possible,

— display items with higher priority first,

— illustrate density of items,

— maintain simplicity of view.
We proposed two main methods for displaying iteeagh of them with its own pros
and cons. First, probably most intuitive methodépicted on Figure 1 and Figure 2.
Items are iterated over by their priority and evémge there is a check, if there is
a collision. If not, the item is displayed. If tleeis a collision, the item is considered to
be displayed with less importance and in ordertoaiverlay those already displayed
(which have evidently higher priority), their sii® reduced and opacity decreased.
Ordered by importance, they are grouped into séVevels of importance. Visually,
displayed items differ based on level, which theg imcluded in. To maintain lucid
view, items distribution is pushed to the last lewhich is not displayed. Thus, visual
differences among levels can be less significardséhce of hidden items in the last
level is represented by background colour of appaigptopmost item. In this manner,
density can be viewed as well. Advantage of thithoe is accurate projection of item

location, but considering priority order, itemshigher levels can have lower priority
than those in lower levels.

Figure 1. IntelliView in action.
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Figure 2. IntelliView in action.

Second method tries to achieve greater accuraajisplaying priority by dividing
whole viewport into grid and considering items &eM, individually in each cell.
Thus, each cell has its own representative, wisctiominating in the centre of this
cell. Items in lower levels of importance are dig@d similarly as in preceding method
around cell's representative. While having improwacturacy of priority order
depiction, this method has also better performana=lculation following principles
of divide and conquers.

However, in this case, location of item cannot beednined due to error caused
by centralization within cell. The goal of centealfion is to avoid collision problems
on neighbouring cell's bounds. As a positive siffieceé due to uniform distribution of
items on the map, this view is symmetric and meelable, too.

4 RealView

The integration of social networks and the visugiresentation have the purpose to
make the system attractive and alive over time|\Re& brings the activity to the end
users by showing them actions performed by othersear real time. The RealView
algorithm processes actions that other users perfeithin the viewing area and
displays them as animations on the map.

The algorithm could just show all or at least mi&joof the actions, but it would
not be practical for a couple of reasons. Firsalbfvith rising number of actions, the
traffic is rising too. Second, the purpose of tdigxamic view is to bring the user
activity to encourage him to be active as well, twgrwhelming him with animations
would rather be counterproductive. That is why wglemented a filtering system,
whose purpose is to select which actions will Hevdeed to the individual users.

The decision process is time sensitive and is basea modified version of the
relevancy system that is used in IntelliView. Theet sensitivity means that despite of
not showing all of the actions in the viewing aree algorithm still has to be aware
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of the rate at which the actions happen. When imphging the mentioned features,
we cannot work in true real-time. The basic ide#istack the animations in a list,
putting a delay interval between them that refléeésactivity rate.

We briefly introduce two specific implementation$ this concept. The first
algorithm maintains an ordered list of actions dmel number of actions from the
last animation. Then every time a given number @foas are processed, it picks
the first one and displays its animation. The drdpis performed in a following way:

— when an action is intercepted, its relevancy vaielculated,
— all actions with lower relevancy are dismissed fiie list,
— the processed action is added to the end of the lis

This ensures that the first action in the list Algys the highest relevancy and that we
keep all consequent animations.

The second algorithm is a simplification of thesfiione. It stores only one, most
relevant action and the number of actions froml#st animation. Then every time
a given number of actions were processed it displag stored animation.

5 Social networks

The system does not build its own social netwotkuses external networks of
Facebook, Live or Twitter. On the other hand, weintagn our own action-built
network. In this network users are connected bgdtae interest in some sort of things.
To provide recommendations, we use keywords oftthieent item and its synonyms.
Users and items are also user-evaluated.

Currently, we aim our main focus to the biggesialawetwork — Facebook. Since
our system is designed to be open to other soetalarks, it is easy to integrate them
in the future and to extend system availabilittegration of social network is two-
way. The user can authenticate with his social akwredentials and use our system
with the same friends. But on the other hand tiesert of integration to his Facebook
account. Our system provides triggered updatess&'suwall including photos of
things he has provided, things he has borrowednir &nd events he has done etc. and
regular updates with user statistics, social impaéormation and posts about
successful stories. All these updates are contraliel adjustable, to lower the measure
of spam.

In addition to common statistics of the user attjvihere are statistics provided
by user geographical location. They include amaintvelfare done in his location,
statistics of users from his neighborhood and eafhjecomparison with neighboring
regions and countries. This indirectly leads to gempetition and bigger interest in
our system.

6 Save —the system for recycling items in social vebrks

The system core was designed as a WCF (Windows Qaoation Foundation) web
service that can be used by different clients tigle functionality to the end user (see
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Figure 3). The client list consists of a Silverligtpplication that provides most of the
system core functionality, a mobile applicationttigintended for quick access to
some of the main functions and a Windows gadgeit wlilh just inform the user of
various events in the system. Since the functignaifully in hands of a web service,
the system is open for new clients. The only thihgt the client is required to
imlement is the authentication process, brieflycdésd below.

To simplify the registration and authentication qgges and to make it more
attractive for a new user to join the communitywnasl, we have optioned for a login
system, where the user can use his existing accfmunt other web service to
authenticate himself. Since our aim is to encourpgeple to help and we intent
to promote this help through currently most inteasservices — social networks, we
have chosen Facebook and Twitter service to pravideautentication. This base can
be further extended in the future. The processutifientication mostly involves the
client application that takes care of acquiring thelid session keys from
the credentials provider and provides them to émeise core.

| web Application — Mobile Application - Widget
«interface» ) Server
£ IwebServices
«component>
% ]Evaluation System
«component>
< |webServices ;
«interface»
2] SocialNetwork
MS SQL

Figure 3. System architecture.

6.1 Web services

The system uses service-oriented architecture $@jguWindows Communication
Foundation. This way client can abstract from thecfionality that is provided by
server. Using web services avoids client from malaifing with data directly, because
the connection to the database is provided by tfgenause business logic is moved
into one place (server), it is far easier to modifst code only once. It also provides
the interface that can be used by plenty of apjtina. Our system is both a web-based
application and a mobile application and it is afgegrated into Facebook by editing
its source code via proxy or the web browser, batidusiness logic itself is contained
into web services used.

6.2 System extensions

Users are informed about recent news without bemgystem web site also. They can
use add-ons to various browsers, widgets on operatistem desktops or install small
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applications to their mobile phones. In all theséersions there is provided lower
functionality with basic but significant informatio More complicated tasks are
redirected to main web application.

When a user uses our browser add-on, communicatibm the server is
redirected through our proxy server. The proxy eseaugments our system integration
to the Facebook. More relevant information can d&ens better information structure
can be seen and better Facebook layout is provided.

6.3 Item evaluating

Our system works with many items and many userh wditferent point of interest.
Apart from standard searching for items, the systesito provide ordering of items,
which is based on interests and categories of mumeer and also similar users,
evaluation of items in system and evaluation aratesof the user, which wants or
offers the item.

First of all we aim on the point of interest [5] thie current user. We check his
activity in the system and things he get or gaeesystem recommends items from the
same item category, parent category or the systeda ftems based on key words and
words connected using synonymic dictionary. This pisrformed by Spreading
activation algorithm [6] with the current user aryaof his items as source and we
spread the initial energy from there.

Second of all is looking for similar users [5]. $&n user is the user, who looks
for the same categories of things and searchethéosame keywords. Based on the
similar user, we assume that things wanted by thlas user might be wanted
by current user also. We used HITS algorithm [7fuasing the current user.
Therefore the items he references are assumed tdruséful as well. Next
we find a user that references these trustful itemd we consider him trustful
also and then we recommend the current user thesjteother trusted users
referenced.

After checking for similar user we filter items ledson the item’s evaluation by
other users. Every user is free to evaluate iteffeyenl by other users. They can
evaluate these items by number, which is usedh@mpurpose of the system, and by
comment, which is far more useful for other usersdmmunicate. Items are evaluated
by users’ rating and they are also evaluated bybaunof visitors. These states are
handled by PageRank algorithm that assumes, thatam or user is that better that
more times it is referenced [8].

The last part is to order these items by the afteor wanting user’s evaluation
by other system users and by his activities doneystem. Users that have better
evaluation are more competent and responsible tanasiprovided by them will be
sorted before irresponsible users with miserabéduagion.

7 Conclusion

This paper presents new modern ways of presentifiogniation from social network
via map interface. Our system demonstrates usadgi@ofnformation in cooperation



Anton Beti¢ et al.: An Approach to Interactive Social Netw@&o-Mapping 169

with giving subsystem. That concept can be eadilgnged to track some other
information connected to these users.

This paper also described our system that is usednaediator between users, one
donor and another one, acceptor. The system ainsolying problem of recycling
items making them cycle again and not just goasttrand it aims on helping people in
need as well. The system is also designed to peoddding service between users
a tracing the items given and lent.
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