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Abstract

Intelligent agents are used in di�erent academic and professional areas for various scope,
one of this is Marketing and Social Media. With this work is described an adaptive agent
for Google Places crawling based on Earth space honeycomb tessellation [6] developed to
resolve the �rst question of my Master Thesis Master [13]: crawling all Google Place of an
urban area in order to feeds geospatial marketing analysis.

In the context of this work the urban area is the real environment while the Google
Place API is a digital representation of it where the agent goal is capturing all places of
an area with a minimum input. [4]

The agent, in completely autonomy and with a minimum input, capture all places start-
ing from a central point, by means of a spiral movement up to a maximum diameter, both
speci�ed by user. This spiral movement (spiral-pattern) [8] it is made over an honeycomb
tessellation [7].

The agent behaviours are characterized by: planning of movement path, collecting and
storage of places, checking of results, if necessary adapting of it behaviours, fault tolerance
and replanning of actions. All of this by the minimum user-input are composed by: center
of crawling, default size of cells and �nally the number of spirals of crawling.

The core of algorithm is the adaptation on some environmental details of his planned
track and granularity of tessellation previously planned. The algorithm choose when use
more smaller cells and where, and, if there are some problem, where re-planning cells.

Keywords: intelligent agent, data scraping, geospatial, social media, urban analysis,
honeycomb tessellation
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Figure 4: Basic six movements of agent over hexagon tessellation

These are directly derived by faces of central hexagon therefore the points of contact of near
hexagons. This exempli�cation of action is clearly impossible to have if we had used the circle
packing.

Great-circle Distance The "Great-circle Distance" is the way to measure the distance be-
tween two geographical points on the Earth, it consists in calculating the length of the arc of
the largest circumference that passes between these two points, this circumference is called the
maximum circle distance. It is also called spherical distance, it is the shortest distance between
two points on the Earth calculated on the reference sphere of average radius 6,371 km (see
�gure 5).
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Figure 5: Exempli�cation of movement of crawler calculated with adaptation of meters inLati-
tude and Longitude degree by using Great-Circle Distance

In a �rst moment the agent predict the meters of movement over horizontally and vertically
coordinate. In a second moment transform this meters values in longitude an latitude degree
movements thanks to Haversine Formula.
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Figure 6: Model of Google Place Crawler as intelligent agent and its behaviours

3.3 Behaviour

Like a intelligent entity the our agent must have some type of behaviour. According to Allen
et al. [1] the human movements are managed by brain through phases: planning, execution and
perception of results of action. In more simple way we can consider a movement composed by
a phases of planning and execution.

In a same way the our agent plan the future actions, execute one action per-time and verify
the output (see 6). At this point, in according to the environmental feedback, the agent decide
if execute the next planned action or add to the personal "stack of planned action" a new set
of actions.

Spiral-pattern movement behaviour

In according to environmental rules, limitation and especially for the his goal the basic behaviour
is a spiral-pattern movement inspired by Roomba initial exploration movement [8].

Figure 7: Basic behaviour and adaptation behaviour

Because, in this case, the agent environment representation is an hexagon tessellation, the
basic behaviour is implemented with a FIFO Queue that is �lled with hexagon center position.
From the �rst hexagon in initial position, and progressively with the other hexagon following a
spiral-pattern (see �gure 7).
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strong way is possible to think very di�erent uses of the basic idea.

Different behaviours

We can imagine other behaviors base to the six degree basic movement as a custom path pattern
that follow a di�erent goal of this paper. This because the hexagon tessellation is very powerful
representation of a plane space with the equals movement in six di�erent direction with a same
weight in a term of distance.

Other applications

Obviously, Google Place API is one of more speci�c case of digital environments representation.
By starting this we can imagine a other application of this agent as di�erent Geolocated Social
Network with same (or similar) rules of access.

Or in other case we can generalize the approach to di�erent use case, in example for drones
for aerial photo mapping o simply sequential photo capturing over very large spaces where zoom
or other factor can be varied during acquisition.

Honeycomb walking pedestrian behavior model

One interesting use is into pedestrian simulations, in particular is possible to derive an Honey-
comb walking pedestrian behavior model.

Figure 10: Example of Honeycomb walking pedestrian behavior model

All agent behaviours descripted in this work can increase the quality of movement of an
pedestrian agent: as from the equal distance between cells to the varying of cells tessellation
(see �gure 10).

As example the adaptation behaviours can be used when the agent meets an obstacle and
must decide how skip it with more detailed movements, like when an human take attention
when crossing a puddle.

The same idea can be used obviously in other context such as autonomous cars that can
approximate the planned paths to honeycomb tessellation, where in some case must plan more
detailed paths ad in other less �ne grained path in order to avoid the calculation bottlenecks
when it is not necessary.

Unfortunately this idea was impossible to develop due to lack of time and resource.
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