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(54) METHOD OF AND SYSTEM FOR GENERATING SIMPLIFIED BORDERS OF GRAPHICAL 
OBJECTS

(57) A system for and a method of generating a first
and a second simplified borders of a first and a second
graphical objects having respectively a first and a second
original borders comprising curved border portions being
located in a close proximity, the method executable on
a computing device, the method comprising: applying a
divider having cells (906) to both the first and the second
graphical objects such that both original borders are split
into a plurality of original fragments, at least some of them

being original curved fragments (902, 904); anchoring
intersections (602, 604, 622, 624) of the first and the sec-
ond original borders with the cells (906); responsive to
at least one cell houses two curved fragments of different
graphical objects, generating instructions to render both
simplified objects by using one graphical element for ren-
dering similar simplified fragments (1002, 1004) in both
objects, if both simplified curved borders are similar.
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Description

FIELD OF THE TECHNOLOGY

[0001] The present technology relates to method and
system for generating simplified borders of graphical ob-
jects.

BACKGROUND

[0002] In computer technologies, use of graphical ob-
jects is widespread. Graphical objects are used in graphic
design, in computer games, in map services, and in many
other areas. Computer readable storages of computing
devices (both personal devices and other devices, such
as servers of service providers) can store information
representative of a plurality of graphical objects, both
two-dimensional and three dimensional. Such informa-
tion about graphical objects can be used to generate a
visual representation of the graphical objects.
[0003] Often, there is a need for simplifying borders of
graphical objects. For example, a user zooms out a map,
the contours of regions may be presented in a simplified
form, some curves may be smoothed, or simplified in
other way. Often, simplifying borders of graphical objects
is performed on the server side. The server generates
borders of simplified graphical objects, and sends the
instructions to a client device to render two or more sim-
plified graphical objects, such as two regions on the map.
Having received generated borders and instructions, the
client devices render borders of objects. Rendering bor-
ders of objects may be resource-consuming. Therefore,
there is a need in further developing of technologies
which would allow save computational resource of client
devices.

SUMMARY

[0004] It is thus an object of the present technology to
ameliorate at least some of the inconveniences present
in the prior art.
[0005] In one aspect, implementations of the present
technology provide a method of generating a first simpli-
fied border of a first graphical object and a second sim-
plified border of a second graphical object. The first
graphical object and the second graphical object have
respectively a first original border and a second original
border. The first original border and the second original
border comprise curved border portions being located in
a close proximity. The method is executable on a com-
puting device. The method comprises: applying a divider
having cells to the first graphical object and the second
graphical object such that the first original border is split
into a plurality of original fragments of the first original
border, at least some original fragments of the first orig-
inal border being original curved fragments, the second
original border is split into a plurality of original fragments
of the second original border, at least some original frag-

ment of the second original border being original curved
fragments; anchoring intersections of the first original
border and the second original border with the cells; de-
termining whether at least one cell houses original curved
fragments of both the first original border and the second
original border; responsive to a first cell housing a first
original curved fragment of the first original border and a
second original curved fragment of the second original
border, generating within the first cell a first simplified
curved fragment and a second simplified curved frag-
ment by applying a simplification rule respectively to the
first original curved fragment and to the second original
curved fragment, while keeping positions of anchored
intersections unchanged; determining whether coordi-
nates of the first simplified curved fragment and the sec-
ond simplified curved fragment are similar within a pre-
defined threshold of variance; responsive to the first sim-
plified curved fragment and the second simplified curved
fragment being similar within the pre-defined threshold
of variance, generating a first set of rendering instruc-
tions, the first set of rendering instructions: being asso-
ciated with a geometry of one of the first simplified curved
fragment and the second simplified curved fragment, and
being for rendering a common simplified curved portion
representative of both the first simplified curved fragment
and the second simplified curved fragment.
[0006] In some implementations, the first set of ren-
dering instructions further comprises instruction to render
a first portion of the first simplified border of the first graph-
ical object and a second portion of the second simplified
border of the second graphical object, the first portion
and the second portion respectively excluding the first
simplified curved fragment and the second simplified
curved fragment.
[0007] In some implementations, the first set of ren-
dering instructions further comprises instructions, after
rendering the common simplified curved portion repre-
sentative of both the first simplified curved fragment and
the second simplified curved fragment, to use so ren-
dered the common simplified curved portion as two iden-
tical border portions to complete the first portion of the
first simplified border and to complete the second portion
of the second simplified border.
[0008] In some implementations, responsive to the first
simplified curved fragment and the second simplified
curved fragment being distinctive, the method further
comprises generating a second set of rendering instruc-
tions to render the first simplified border of the first graph-
ical object using the first simplified curved fragment, and
to render the second simplified border of the second
graphical object using the second simplified curved frag-
ment.
[0009] In some implementations, the computing device
is a server, the method further comprising receiving, from
a client device, a request for rendering instructions for
rendering the first simplified border of the first graphical
object and the second simplified border of the second
graphical object.
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[0010] In some implementations, the method further
comprises sending the first set of rendering instructions
being associated with the geometry of one of the first
simplified curved fragment and the second simplified
curved fragment, and being for rendering the common
simplified curved portion representative of both the first
simplified curved fragment and the second simplified
curved fragment, to the client device.
[0011] In some implementations, the first set of ren-
dering instructions further comprises instructions to
render a first portion of the first simplified border of the
first graphical object and a second portion of the second
simplified border of the second graphical object, the first
portion and the second portion excluding respectively the
first simplified curved fragment and the second simplified
curved fragment.
[0012] In some implementations, wherein the comput-
ing device is a client device having a video card and a
processor, the processor being operatively connected to
the video card, the method further comprises sending
the first set of rendering instructions to render the first
simplified border of the first graphical object and to render
the second simplified border of the second graphical ob-
ject, the instructions being associated with the geometry
of one of the first simplified curved fragment and the sec-
ond simplified curved fragment, and being for rendering
the common simplified curved portion representative of
both the first simplified curved fragment and the second
simplified curved fragment, by the processor to the video
card.
[0013] In some implementations, the first graphical ob-
ject and the second graphical object are two-dimensional
graphical objects.
[0014] In some implementations, anchoring intersec-
tions of the first original border and the second original
border with the cells is anchoring intersection points.
[0015] In some implementations, the divider is a two-
dimensional grid.
[0016] In some implementations, the first graphical ob-
ject and the second graphical object are three-dimen-
sional graphical objects.
[0017] In some implementations, the divider is a three-
dimensional divider, and anchoring intersections of the
first original border and the second original border with
the cells is anchoring intersection lines.
[0018] In some implementations, the first original
curved fragment comprises sections that consecutively
connect a plurality of vertexes of the first original curved
fragment, the second original curved fragment comprises
sections that consecutively connect a plurality of vertexes
of the second original curved fragment, and the simplifi-
cation rule comprises reducing number of vertexes of the
first original curved fragment and of the second original
curved fragment.
[0019] In some implementations, cells are of a prede-
termined size.
[0020] In some implementations, wherein a minimal
number of cells housing original curved fragments of both

the first original border and the second original border is
predetermined, and responsive to a number of cells
housing original curved fragments of both the first original
border and the second original border, after applying the
divider to the first graphical object and the second graph-
ical object being under said predetermined number, the
method further comprises changing a size of cells until
a number of cells housing original curved fragments of
both the first original border and the second original bor-
der reaches the predetermined number.
[0021] In some implementations, determining whether
coordinates of the first simplified curved fragment and
the second simplified curved fragment are similar within
the pre-defined threshold of variance, is performed by
establishing any one, selected from: coordinates of the
first simplified curved fragment and coordinates of the
second simplified curved fragment are the same, and
discrepancy between coordinates of the first simplified
curved fragment and coordinates of the second simplified
curved fragment are within a predetermined maximal
threshold.
[0022] In another aspect, implementations of the
present technology provide a computing device for gen-
erating a first simplified border of a first graphical object
and a second simplified border of a second graphical
object. The first graphical object and the second graph-
ical object have respectively a first original border and a
second original border. The first original border and the
second original border comprise curved border portions
being located in a close proximity. The computing device
comprises a processor. The computing device comprises
an information storage medium. The information storage
medium stores computer-readable instructions. The
computer-readable instructions, when executed, cause
the processor to: apply a divider having cells to the first
graphical object and the second graphical object such
that the first original border is split into a plurality of orig-
inal fragments of the first original border, at least some
original fragments of the first original border being original
curved fragments, the second original border is split into
a plurality of original fragments of the second original
border, at least some original fragment of the second
original border being original curved fragments; anchor
intersections of the first original border and the second
original border with the cells; determine whether at least
one cell houses original curved fragments of both the first
original border and the second original border; respon-
sive to a first cell housing a first original curved fragment
of the first original border and a second original curved
fragment of the second original border, to generate within
the first cell a first simplified curved fragment and a sec-
ond simplified curved fragment by applying a simplifica-
tion rule respectively to the first original curved fragment
and to the second original curved fragment, while keep-
ing positions of anchored intersections unchanged; de-
termine whether coordinates of the first simplified curved
fragment and the second simplified curved fragment are
similar within a pre-defined threshold of variance; respon-
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sive to the first simplified curved fragment and the second
simplified curved fragment being similar within the pre-
defined threshold of variance, to generate a first set of
rendering instructions, the first set of rendering instruc-
tions: being associated with a geometry of one of the first
simplified curved fragment and the second simplified
curved fragment, and being for rendering a common sim-
plified curved portion representative of both the first sim-
plified curved fragment and the second simplified curved
fragment.
[0023] In some embodiments of the computing device,
the first set of rendering instructions further comprises
instruction to render a first portion of the first simplified
border of the first graphical object and a second portion
of the second simplified border of the second graphical
object, the first portion and the second portion respec-
tively excluding the first simplified curved fragment and
the second simplified curved fragment.
[0024] In some embodiments of the computing device,
the first set of rendering instructions further comprises
instructions, after rendering the common simplified
curved portion representative of both the first simplified
curved fragment and the second simplified curved frag-
ment, to use so rendered the common simplified curved
portion as two identical border portions to complete the
first portion of the first simplified border and to complete
the second portion of the second simplified border.
[0025] In some embodiments of the computing device,
responsive to the first simplified curved fragment and the
second simplified curved fragment being distinctive, the
computer-readable instructions further cause the proc-
essor to generate a second set of rendering instructions
to render the first simplified border of the first graphical
object using the first simplified curved fragment, and to
render the second simplified border of the second graph-
ical object using the second simplified curved fragment.
[0026] In some embodiments of the computing device,
the computing device is a server, and the computer-read-
able instructions further cause the processor to receive,
from a client device, a request for rendering instructions
for rendering the first simplified border of the first graph-
ical object and the second simplified border of the second
graphical object.
[0027] In some embodiments of the computing device,
the computer-readable instructions further cause the
processor to send the first set of rendering instructions
being associated with the geometry of one of the first
simplified curved fragment and the second simplified
curved fragment, and being for rendering the common
simplified curved portion representative of both the first
simplified curved fragment and the second simplified
curved fragment, to the client device.
[0028] In some embodiments of the computing device,
the first set of rendering instructions further comprises
instructions to render a first portion of the first simplified
border of the first graphical object and a second portion
of the second simplified border of the second graphical
object, the first portion and the second portion excluding

respectively the first simplified curved fragment and the
second simplified curved fragment.
[0029] In some embodiments of the computing device,
the computing device is a client device further comprising
a video card, the processor of the client device being
operatively connected to the video card, and the compu-
ter-readable instructions further cause the processor to
send the first set of rendering instructions to render the
first simplified border of the first graphical object and to
render the second simplified border of the second graph-
ical object, the instructions being associated with the ge-
ometry of one of the first simplified curved fragment and
the second simplified curved fragment, and being for ren-
dering the common simplified curved portion represent-
ative of both the first simplified curved fragment and the
second simplified curved fragment, to the video card.
[0030] In some embodiments of the computing device,
the first graphical object and the second graphical object
are two-dimensional graphical objects.
[0031] In some embodiments of the computing device,
anchoring intersections of the first original border and the
second original border with the cells is anchoring inter-
section points.
[0032] In some embodiments of the computing device,
the divider is a two-dimensional grid.
[0033] In some embodiments of the computing device,
the first graphical object and the second graphical object
are three-dimensional graphical objects.
[0034] In some embodiments of the computing device,
the divider is a three-dimensional divider, and anchoring
intersections of the first original border and the second
original border with the cells is anchoring intersection
lines.
[0035] In some embodiments of the computing device,
the first original curved fragment comprises sections that
consecutively connect a plurality of vertexes of the first
original curved fragment, the second original curved frag-
ment comprises sections that consecutively connect a
plurality of vertexes of the second original curved frag-
ment, and the simplification rule comprises reducing
number of vertexes of the first original curved fragment
and of the second original curved fragment.
[0036] In some embodiments of the computing device,
cells are of a predetermined size.
[0037] In some embodiments of the computing device,
wherein a minimal number of cells housing original
curved fragments of both the first original border and the
second original border is predetermined, and responsive
to a number of cells housing original curved fragments
of both the first original border and the second original
border, after applying the divider to the first graphical
object and the second graphical object being under said
predetermined number, the computer-readable instruc-
tions further cause the processor to change a size of cells
until a number of cells housing original curved fragments
of both the first original border and the second original
border reaches the predetermined number.
[0038] In some embodiments of the computing device,
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to determine whether coordinates of the first simplified
curved fragment and the second simplified curved frag-
ment are similar within the pre-defined threshold of var-
iance, the computer readable instruction cause the proc-
essor to establish any one, selected from: coordinates
of the first simplified curved fragment and coordinates of
the second simplified curved fragment are the same, and
discrepancy between coordinates of the first simplified
curved fragment and coordinates of the second simplified
curved fragment are within a predetermined maximal
threshold.
[0039] In the context of the present specification, un-
less specifically provided otherwise, a "server" is a com-
puter program that is running on appropriate hardware
and is capable of receiving requests (e.g. from client de-
vices) over a network, and carrying out those requests,
or causing those requests to be carried out. The hardware
may be one physical computer or one physical computer
system, but neither is required to be the case with respect
to the present technology. In the present context, the use
of the expression a "server" is not intended to mean that
every task (e.g. received instructions or requests) or any
particular task will have been received, carried out, or
caused to be carried out, by the same server (i.e. the
same software and/or hardware); it is intended to mean
that any number of software elements or hardware de-
vices may be involved in receiving/sending, carrying out
or causing to be carried out any task or request, or the
consequences of any task or request; and all of this soft-
ware and hardware may be one server or multiple serv-
ers, both of which are included within the expression "at
least one server".
[0040] In the context of the present specification, un-
less specifically provided otherwise, a "database" is any
structured collection of data, irrespective of its particular
structure, the database management software, or the
computer hardware on which the data is stored, imple-
mented or otherwise rendered available for use. A data-
base may reside on the same hardware as the process
that stores or makes use of the information stored in the
database or it may reside on separate hardware, such
as a dedicated server or plurality of servers.
[0041] In the context of the present specification, un-
less specifically provided otherwise, the word "coordi-
nates" serves to define the position of points, and/or lines,
or the like, by suitable references. References can be,
for example, numbers and/or any other symbols that are
used to determine the position of a point, line (including
a curve), or plane in a space of a given dimension with
respect to a system of lines (axes) or other fixed refer-
ences.
[0042] In the context of the present specification, un-
less specifically provided otherwise, the expression "in-
formation" includes information of any nature or kind
whatsoever, comprising information capable of being
stored in a database. Thus information includes, but is
not limited to data (map data, location data, coordinates,
numerical data, etc.), audiovisual works (photos, movies,

sound records, presentations etc.), text (opinions, com-
ments, questions, messages, etc.), documents, spread-
sheets, etc.
[0043] In the context of the present specification, un-
less specifically provided otherwise, the expression
"component" is meant to include software (appropriate
to a particular hardware context) that is both necessary
and sufficient to achieve the specific function(s) being
referenced.
[0044] In the context of the present specification, un-
less specifically provided otherwise, the expression "in-
formation storage medium" is intended to include media
of any nature and kind whatsoever, including RAM, ROM,
disks (CD-ROMs, DVDs, floppy disks, hard drivers, etc.),
USB keys, solid state-drives, tape drives, etc.
[0045] In the context of the present specification, un-
less specifically provided otherwise, the words "first",
"second", "third", etc. have been used as adjectives only
for the purpose of allowing for distinction between the
nouns that they modify from one another, and not for the
purpose of describing any particular relationship be-
tween those nouns. Thus, for example, it should be un-
derstood that, the use of the terms "first original border"
and "third original border" is not intended to imply any
particular order, type, chronology, hierarchy or ranking
(for example) of/between the original borders, nor is their
use (by itself) intended imply that any "second original
border" must necessarily exist in any given situation. Fur-
ther, as is discussed herein in other contexts, reference
to a "first" element and a "second" element does not pre-
clude the two elements from being the same actual real-
world element. Thus, for example, in some instances, a
"first" element and a "second" element may be the same
element, in other cases they may be different elements.
[0046] In the context of the present specification, un-
less specifically provided otherwise, the expression
"graphical object" is intended to mean any graphical fig-
ure which can be displayed on a computer screen (or
other video output means). Graphical objects can be lin-
ear objects, two-dimensional objects, and three-dimen-
sional objects. Graphical objects can be of any shape.
Borders of graphical objects can be straight or curved
lines or straight or curved surfaces, depending on the
graphical object.
[0047] In the context of the present specification, un-
less specifically provided otherwise, the expression "bor-
der" of a graphical object is intended to mean a perimeter
or a portion of the perimeter of a graphical object, wherein
the word "perimeter" means a path that surrounds a
graphical object. A border of a graphical object can com-
prise border portions, which border portions can be
stored as lines, connecting two extreme points of respec-
tive perimeter portion. Borders can be lines (in the case
of two-dimensional graphical object) or surfaces (in the
case of three-dimensional graphical object).
[0048] Implementations of the present technology
each have at least one of the above-mentioned object
and/or aspects, but do not necessarily have all of them.
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It should be understood that some aspects of the present
technology that have resulted from attempting to attain
the above-mentioned object may not satisfy this object
and/or may satisfy other objects not specifically recited
herein.
[0049] Additional and/or alternative features, aspects
and advantages of implementations of the present tech-
nology will become apparent from the following descrip-
tion, the accompanying drawings and the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] For a better understanding of the present tech-
nology, as well as other aspects and further features
thereof, reference is made to the following description
which is to be used in conjunction with the accompanying
drawings, where:

Fig. 1 is a schematic diagram of a system implement-
ed in accordance with an embodiment of the present
technology.

Fig. 2 depicts a non-limiting example of a first graph-
ical object and a second graphical object, the first
graphical object and the second graphical object be-
ing two-dimensional graphical objects which coordi-
nates are stored on the information storage medium
of a computing device of the system of Fig. 1, being
implemented in accordance with non-limiting em-
bodiments of the present technology.

Fig. 3 depicts a non-limiting example of the first
graphical object being three-dimensional graphical
object which coordinates are stored on the informa-
tion storage medium of the computing device of the
system of Fig. 1, being implemented in accordance
with non-limiting embodiments of the present tech-
nology.

Fig. 4 depicts a non-limiting example of the first
graphical object and located nearby the second
graphical object, the first graphical object and the
second graphical object being three-dimensional
graphical objects being stored on the information
storage medium of the computing device of the sys-
tem of Fig. 1, being implemented in accordance with
non-limiting embodiments of the present technology.

Fig. 5 depicts a non-limiting examples of dividers be-
ing used by a processor of the computing device of
the system of Fig. 1.

Fig. 6 depicts a non-limiting example of the first
graphical object and the second graphical object of
Fig. 2 and a divider of Fig. 5 being a two-dimensional
grid, all being implemented in accordance with non-
limiting embodiments of the present technology.

Fig. 7 depicts a non-limiting example of the first
graphical object and the second graphical object of
Fig. 4 and a three dimensional divider of Fig. 5, all
being implemented in accordance with non-limiting
embodiments of the present technology.

Fig. 8 depicts a non-limiting example of left bottom
cell of the three dimensional divider of Fig. 7, the left
bottom cell of the three dimensional divider of Fig. 7
comprising original fragments of the first graphical
object and of the second graphical object of Fig. 7.

Fig. 9 depicts a non-limiting example of the first
graphical object and the second graphical object of
Fig. 2 and a divider of Fig. 5 being a two-dimensional
grid, and illustrates a first original curved fragment
and a second original curved fragment, both curved
fragments comprising sections consecutively con-
necting plurality of vertexes, all being implemented
in accordance with non-limiting embodiments of the
present technology.

Fig. 10 depicts a non-limiting example of a first sim-
plified curved fragment and a second simplified
curved fragment, all being implemented in accord-
ance with non-limiting embodiments of the present
technology.

Fig. 10 depicts a block-diagram of a computer-im-
plemented method of generating a first simplified
border of the first graphical object and a second sim-
plified border of the second graphical object, the
method being non-limiting example of the present
technology.

Fig. 11 depicts a block-diagram of a method execut-
able within the system of Figure 1 and implemented
in accordance with non-limiting embodiments of the
present technology.

Fig. 12 depicts a non-limiting example of intersection
of the first graphical object and the second graphical
object of Fig. 2 with a divider of Fig. 5, where no one
cell comprises original curved fragments of both the
first original border and the second original border,
all being implemented in accordance with non-limit-
ing embodiments of the present technology.

DETAILED DESCRIPTION

[0051] Referring to Figure 1, there is shown a diagram
of a system 100, the system 100 being suitable for im-
plementing non-limiting embodiments of the present
technology. It is to be expressly understood that the sys-
tem 100 is depicted as merely as an illustrative imple-
mentation of the present technology. Thus, the descrip-
tion thereof that follows is intended to be only a descrip-
tion of illustrative examples of the present technology.
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This description is not intended to define the scope or
set forth the bounds of the present technology. In some
cases, what are believed to be helpful examples of mod-
ifications to the system 100 may also be set forth below.
This is done merely as an aid to understanding, and,
again, not to define the scope or set forth the bounds of
the present technology. These modifications are not an
exhaustive list, and, as a person skilled in the art would
understand, other modifications are likely possible. Fur-
ther, where this has not been done (i.e. where no exam-
ples of modifications have been set forth), it should not
be interpreted that no modifications are possible and/or
that what is described is the sole manner of implementing
that element of the present technology. As a person
skilled in the art would understand, this is likely not the
case. In addition it is to be understood that the system
100 may provide in certain instances simple implemen-
tations of the present technology, and that where such
is the case they have been presented in this manner as
an aid to understanding. As persons skilled in the art
would understand, various implementations of the
present technology may be of a greater complexity.
[0052] System 100 includes a server 102. The server
102 may be implemented as a conventional computer
server. In an example of an embodiment of the present
technology, the server 102 may be implemented as a
Dell™ PowerEdge™ Server running the Microsoft™
Windows Server™ operating system. Needless to say,
the server 102 may be implemented in any other suitable
hardware and/or software and/or firmware or a combina-
tion thereof. In the depicted non-limiting embodiment of
present technology, the server 102 is a single server. In
alternative non-limiting embodiments of the present tech-
nology, the functionality of the server 102 may be distrib-
uted and may be implemented via multiple servers.
[0053] In some implementations of the present tech-
nology, the server 102 can be under control and/or man-
agement of a map service provider, for example, provider
of Maps.Yandex™. In alternative implementations the
server 102 can access the map service provided by a
third-party provider. In yet other implementations, the
server 102 can be under control and/or management of
provider of such services as computer game services,
graphical design services, and other services related to
computer graphics.
[0054] The server 102 includes an information storage
medium 104 that may be used by the server 102. Gen-
erally, the information storage medium 104 may be im-
plemented as a medium of any nature and kind whatso-
ever, including RAM, ROM, disks (CD-ROMs, DVDs,
floppy disks, hard drivers, etc.), USB keys, solid state-
drives, tape drives, etc. and also the combinations there-
of.
[0055] The implementations of the server 102 are well
known in the art. So, suffice it to state, that the server
102 comprises inter alia a network communication inter-
face 109 (such as a modem, a network card and the like)
for two-way communication over a communication net-

work 110; and a processor 108 coupled to the network
communication interface 109 and the information storage
medium 104, the processor 108 being configured to ex-
ecute various routines, including those described herein
below. To that end the processor 108 may have access
to computer readable instructions stored on the informa-
tion storage medium 104, which instructions, when exe-
cuted, cause the processor 108 to execute the various
routines described herein.
[0056] In some non-limiting embodiments of the
present technology, the communication network 110 can
be implemented as the Internet. In other embodiments
of the present technology, the communication network
110 can be implemented differently, such as any wide-
area communication network, local-area communication
network, a private communication network and so on.
[0057] The information storage medium 104 is config-
ured to store data, including computer-readable instruc-
tions and other data, including graphical objects data of
any kind. In some implementations of the present tech-
nology, the information storage medium 104 can store
at least part of the data in a database 106. In other im-
plementations of the present technology, the information
storage medium 104 can store at least part of the data
in any collections of data other than databases.
[0058] Data stored on the information storage medium
104 (and more particularly, at least in part, in some im-
plementations, in the database 106) can comprise coor-
dinates for rendering graphical objects of any kind. Non-
limiting examples of graphical objects are depicted in Fig.
2, Fig. 6, and Fig. 7.
[0059] Fig. 2 illustrates a non-limiting example of a first
graphical object 202 and a second graphical object 204
which coordinates are stored on the information storage
medium 104. The first graphical object 202 and the sec-
ond graphical object 204 are depicted as they could be
potentially shown on a display screen 118 of a client de-
vice 112, which display screen 118 and the client device
112 will be described below in more details. In this non-
limiting implementation, the first graphical object 202 and
the second graphical object 204 are two two-dimensional
graphical objects. The first graphical object 202 and the
second graphical object 204 have respectively a first orig-
inal border (not numbered) and a second original border
(not numbered). The first original border and the second
original border are defined by their respective coordi-
nates which define positions of points and lines in the
two-dimensional space with respect to a system of axis
(not depicted). The first original border and the second
original border comprise curved lines only. However, it
is not mandatory, and original borders of other two-di-
mensional objects can comprise both straight and curved
lines. In some implementations (for example, in the cases
where two-dimensional objects are raster images), re-
spective original borders can fully or partially be formed
by lines formed by pluralities of points.
[0060] The first graphical object 202 and the second
graphical object 204 are located in close proximity. Close
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proximity can vary in different implementations of the
present technology. Parameters of proximity can be set
up by pre-defining maximal tolerated variance between
coordinates of neighboring border portions of the first
graphical object 202 and the second graphical object
204. Referring to Fig. 2, a part of the first original border
(between points A and B) and a part of the second original
border (between points C and D), one going along an-
other, can be parts of original border portions being in
close proximity, provided that discrepancy between their
coordinates do not exceed predetermined values. Two
graphical objects can have curving lines being in close
proximity, for example, when these two objects are rep-
resenting a plan of a park, where two parts of the park
are separated by curved path. While the close proximity
of two fragments of two two-dimensional objects can be
detected by comparing two coordinates of two axis of X-
axis and Y-axis system, the close proximity of two frag-
ments of two three-dimensional objects can be detected
by comparing three coordinates of three axis system (X,
Y, Z axis).
[0061] The first original border and the second original
border, being in this implementation the curved lines, can
comprise plurality of vertexes, being in this implementa-
tion local extreme points of curvatures. The local extreme
points of curvatures are present between points A and
B, and also between points C and D (local extreme points
of curvatures are not numbered).
[0062] Fig. 3 illustrates alternative non-limiting imple-
mentation of a first graphical object 302 which coordi-
nates are stored on the information storage medium 104.
The first graphical object 302 is depicted as it could be
potentially shown on the display screen 118. In this non-
limiting implementation, the first graphical object 302 is
a three-dimensional graphical object.
[0063] The first graphical object 302 has a first original
border (not numbered). The first original border is repre-
sented by curving surfaces of irregular geometric shape,
and can be defined by coordinates which define positions
of surfaces by references being numbers which deter-
mine the position of surfaces (or points or lines forming
surfaces) in the three-dimensional space with respect to
a system of axes (not depicted). The first original border
comprises curving surfaces only. However, it is not man-
datory, and borders of other three-dimensional objects
can comprise other elements, such as plain surfaces,
edges, and others.
[0064] The first original border can comprise plurality
of vertexes being local extreme points of curvatures. For
better understanding and for ease of perception, few of
them are numbered 304, 306, 308, 310 in Fig. 3. As one
can see, there are more vertexes on the border of the
first graphical object 302 in Fig. 3 than the four enumer-
ated within the depiction of Fig. 3.
[0065] Fig. 4 the first graphical object 302 of Fig. 3,
and located nearby a second graphical object 404 which
coordinates are stored on the information storage medi-
um 104. The second graphical object 404 is depicted as

it could be potentially shown on the display screen 118.
In this non-limiting implementation, the second graphical
object 404 is a three-dimensional graphical object.
[0066] The second graphical object 404 has a first orig-
inal border (not numbered). The second original border
is represented by curving surfaces of irregular geometric
shape, and can be defined by coordinates which define
positions of surfaces by references being numbers which
determine the position of surfaces (or points or lines form-
ing surfaces) in the three-dimensional space with respect
to a system of axes (not depicted). The second original
border comprises curved surfaces only. However, it is
not mandatory, and borders of other three-dimensional
objects can comprise other elements, such as plain sur-
faces, edges, and others.
[0067] The second original border can comprise plu-
rality of vertexes being local extreme points of curvatures.
For better understanding and for ease of perception, few
of them are numbered 406, 408 in Fig. 4. As one can
see, there are more vertexes on the border of the second
graphical object 404 in Fig. 4 than the two enumerated
within the depiction of Fig. 4.
[0068] The information storage medium 104 can store
computer-readable instructions that manage control, up-
dates, populating and modifications of the database 106
and/or other collections of data. More specifically, com-
puter-readable instructions stored on the information
storage medium 104 cause the server 102 to receive (to
update) information in respect of graphical objects (for
example, via the communication network 110), to store
information in respect of the graphical objects, including
the information in respect of their respective perimeters
in the database 106, and/or in other collections of data.
[0069] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108 to apply a divider having cells
to graphical objects. The divider is a tool to separate the
space into fragments. There can be different dividers in
different implementations of the present technology. For
illustrative purposes, three dividers are depicted in Fig. 5.
[0070] Dividers 502 and 510 are two-dimensional grids
which can be used for dividing two-dimensional objects
into fragments. A two-dimensional grid 502 has cells 504
being squares. A two-dimensional grid 510 has cells 514
being rhombus. However, many other two-dimensional
dividers are possible, for example, those separating the
space into parallelepipeds or triangles.
[0071] Divider 520 is a three-dimensional divider which
can be used for dividing either two-dimensional objects,
or three-dimensional objects into fragments. A three-di-
mensional divider 520 has cells 524 being cubes. How-
ever, many other three-dimensional dividers 520 are pos-
sible, for example, three-dimensional dividers 520 sep-
arating the space into oblique parallelepipeds.
[0072] All dividers 502, 510 and 520 can have cells of
a predetermined size. However, in some implementa-
tions, computer-readable instructions being stored on in-
formation storage medium 104, when executed, can
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cause the processor 108 to change the size of cells from
the predetermined size to larger or smaller size. The rea-
son is that some graphical objects can comprise both
curved borders and plain (straight) borders. It is possible
that, because of scale of the first graphical object 202
and the second graphical object 204 and because of
scale of the divider 502 no original curved fragments will
be obtained, as it depicted in Fig. 12. In such a situation,
the size of cells 504 can be changed such that at least
some original fragments of the first original border being
original curved fragments and at least some original frag-
ments of the first original border being original curved
fragments are obtained within a cell.
[0073] The computer-readable instructions can cause
the processor 108 to apply the two-dimensional gid 502
to the first graphical object 202 and the second graphical
object 204 such that the first original border is split into
a plurality of original fragments of the first original border
in points 602, 604, 606, 608, 610, and 612, and the sec-
ond original border is split into a plurality of original frag-
ments of the second original border in points 622, 624,
626, 628, and 630, and such that at least some original
fragments of the first original border are original curved
fragments, and at least some original fragment of the
second original border are original curved fragments. In
Fig. 6, the original fragment between points 602 and 604
of the first original border is original curved fragment. The
original fragment between points 620 and 622 of the sec-
ond original border is original curved fragment, too.
[0074] Example demonstrating applying the two-di-
mensional grid 502 is intended for illustrative purposes
only. Similarly, as it was described above, the computer-
readable instructions can cause the processor 108 to ap-
ply the two-dimensional grid 504 to two-dimensional ob-
jects 202, 204, or to any other two-dimensional objects.
[0075] Furthermore, in the same way, the tree-dimen-
sional divider 520 can be applied to two-dimensional ob-
jects 202, 204 or to three-dimensional objects 302, 404.
For example, Fig. 7 illustrates applying three-dimension-
al divider 520 to the first graphical object 302 and the
second graphical object 404 such that the first original
border is split into a plurality of original fragments of the
first original border and original fragments of the second
original border in intersecting lines (not depicted in Fig.
7), where original borders, being surfaces, are intersect-
ed by imaginary cube sides (sides of cells 524), also be-
ing surfaces. Fig. 8 illustrates the left bottom cell 524 of
Fig. 7 That cell hosts original fragments of the first original
border being original curved fragments 802, 804 and orig-
inal fragments of the second original border being original
curved fragments 806, 808. Curved fragments 802 and
806 are fragments created by separation by the right-
side vertical side of the cell 524. Curved fragments 804
and 808 are fragments created by separation by the up-
per horizontal side of the cell 524.
[0076] It is possible that, because of scale of the first
graphical object 202 (302) and the second graphical ob-
ject 204 (404) and because of scale of the divider 502

(520) no original curved fragments will be obtained, as it
is depicted in Fig. 12 with respect to two-dimensional
figures 202 and 204. In such a situation, the size of cells
504 (524) can be changed such that at least some original
fragments of the first original border being original curved
fragments and at least some original fragments of the
first original border being original curved fragments are
obtained.
[0077] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108 to anchor intersections of the
first original border and the second original border with
the cells. Referring to Fig. 3, computer-readable instruc-
tions can cause the processor 108 to anchor intersec-
tions 602, 604, 606, 608, 610, 612, 622, 624, 626, 628,
630 of the first original border and the second original
border with the cells 504. Referring to Fig. 7 and Fig. 8,
computer-readable instructions can cause the processor
108 to anchor intersections 802, 804, 806, 808 and other
not depicted in Fig. 8 intersections of the first original
border and the second original border with the cells 524,
in addition to intersections 802, 804, 806, 808.
[0078] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108 to determine whether at least
one cell 504 (514, 524) houses original curved fragments
of both the first original border and the second original
border.
[0079] Fig. 8 depicts a non-limiting example of left bot-
tom cell 524 of the three dimensional divider 520 of Fig.
7, the left bottom cell 524 comprising original fragments
of the first graphical object 302 and of the second graph-
ical object 404. The cell 524 houses original curved frag-
ments of both the first original border and the second
original border. Original curved fragments of both the first
original border and the second original border, being
curved surfaces, face each other.
[0080] Referring to Fig. 9, a first cell 906 houses a first
original curved fragment 902 of the first original border,
being a curved line between points 602 and 604, and
houses a second original curved fragment 904 of the sec-
ond original border, being a curved line between points
622 and 624. The first original curved fragment 902 com-
prises sections (not numbered) being consecutively con-
necting plurality of vertexes (not numbered) of the first
original curved fragment 902. Similarly, the second orig-
inal curved fragment 904 comprises sections (not num-
bered) being consecutively connecting plurality of ver-
texes (not numbered) of the second original curved frag-
ment 904.
[0081] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108, responsive to the first cell 906
housing the first original curved fragment 902 of the first
original border and the second original curved fragment
904 of the second original border, to generate within the
first cell 906 a first simplified curved fragment 1002 and
a second simplified curved fragment 1004, both the first
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simplified curved fragment 1002 and the second simpli-
fied curved fragment 1004 being depicted as dotted lines
in Fig. 10, by applying a simplification rule respectively
to the first original curved fragment 902 and to the second
original curved fragment 904, while keeping positions of
anchored intersections 602, 604, 622, 624 unchanged.
[0082] In some implementations, as in that depicted in
Fig. 10, where an original curved fragment (like fragment
902 or 904) comprises sections that consecutively con-
nect a plurality of vertexes of that original curved frag-
ment, the simplification rule can comprise reducing
number of vertexes of that original curved fragment.
[0083] In some implementations of the present tech-
nology, the simplification rule comprises reducing
number of vertexes of the first original curved fragment
902 and of the second original curved fragment 904, as
can be seen in Fig. 10, if one compares the first original
curved fragment 902 and the first simplified curved frag-
ment 1002, and if one compares the second original
curved fragment 904 and the second simplified curved
fragment 1004.
[0084] Reducing number of vertexes is one of many
possible methods of simplification rules. as a non-limiting
example, simplification rule can comprise straightening
sections consecutively connecting plurality of vertexes.
[0085] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108 to determine whether coordi-
nates of the first simplified curved fragment 1002 and the
second simplified curved fragment 1004 are similar within
a pre-defined threshold of variance. The pre-defined
threshold of variance can be predetermined in terms of
any suitable measuring system. For example, the pre-
defined threshold of variance can be expressed in pixels
(for example, 2 pixels), or in millimeters, etc. Determining
whether coordinates of the first simplified curved frag-
ment 1002 and the second simplified curved fragment
1004 are similar within a pre-defined threshold of vari-
ance can be performed by comparing coordinates of the
first simplified curved fragment 1002 and the second sim-
plified curved fragment 1004.
[0086] In some implementations, determining whether
coordinates of the first simplified curved fragment 1002
and the second simplified curved fragment 1004 are sim-
ilar within the pre-defined threshold of variance can be
performed by establishing, that coordinates of the first
simplified curved fragment and coordinates of the second
simplified curved fragment are the same.
[0087] In some implementations, determining whether
coordinates of the first simplified curved fragment 1002
and the second simplified curved fragment 1004 are sim-
ilar within the pre-defined threshold of variance can be
performed by establishing, that discrepancy between co-
ordinates of the first simplified curved fragment and co-
ordinates of the second simplified curved fragment are
within a predetermined maximal threshold.
[0088] The information storage medium 104 can store
computer-readable instructions that, when executed,

cause the processor 108, responsive to the first simplified
curved fragment 1002 and the second simplified curved
fragment 1004 being similar within the pre-defined
threshold of variance, to generate a first set of rendering
instructions, the first set of rendering instructions being
associated with a geometry of either the first simplified
curved fragment 1002 or the second simplified curved
fragment 1004, and being for rendering a common sim-
plified curved portion representative of both the first sim-
plified curved fragment 1002 and the second simplified
curved fragment 1004. In other words, the processor 108
can generate the first set of rendering instructions to
render one graphical element which can be used for ren-
dering not only the first simplified object, but also for ren-
dering the second simplified object. The first set of ren-
dering instructions can be generated taken into account
one of two simplified curved fragments: the first simplified
curved fragment 1002 or the second simplified curved
fragment 1004, since they are similar.
[0089] In some implementations, the first set of ren-
dering instructions further comprises instructions to use,
after rendering the common simplified curved portion rep-
resentative of both the first simplified curved fragment
1002 and the second simplified curved fragment 1004,
so rendered the common simplified curved portion as two
identical border portions to complete a first portion 1006
of the first simplified border and to complete a second
portion 1008 of the second simplified border. The first
portion 1006 is a remaining part of the first simplified bor-
der, and the second portion 1008 is a remaining part of
the second simplified border. For sake of simplicity, the
first portion 1006 of the first simplified border and the
second portion 1008 of the second simplified border are
depicted as being identical corresponding fragments of
original first border and the second border. However, the
first portion 1006 of the first simplified border and the
second portion 1008 of the second simplified border in
many implementations of the present technology will de-
viate from corresponding fragments of original first border
and the second border.
[0090] The first set of rendering instructions can com-
prise instruction to render the first portion 1006 (depicted
in Fig. 9) of the first simplified border of the first graphical
object 202 and the second portion 1008 (also depicted
in Fig. 9) of the second simplified border of the second
graphical object 204, the first portion 1006 and the sec-
ond portion 1008 respectively excluding the first simpli-
fied curved fragment 1002 and the second simplified
curved fragment 1004. Thus, the first set of rendering
instructions can comprise instruction to render remaining
portions of the first simplified border and the second sim-
plified border.
[0091] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108, when the first simplified curved
fragment and the second simplified curved fragment are
distinctive, to generate a second set of rendering instruc-
tions to render the first simplified border of the first graph-
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ical object using the first simplified curved fragment, and
to render the second simplified border of the second
graphical object using the second simplified curved frag-
ment. The first simplified curved fragment and the second
simplified curved fragment are distinctive if they are not
are similar within a pre-defined threshold of variance. For
example, if the first simplified curved fragment and the
second simplified curved fragment would have shapes
similar to line from point 602 to 612, and from point 622
to point 630 of Fig. 6, they would be distinctive, even
despite the fact that they both are located within the same
cell 504.
[0092] In other words, when the first simplified curved
fragment and the second simplified curved fragment are
distinctive, two graphical lines will be generated, which
two lines can be used for rendering the first simplified
object and the second simplified object.
[0093] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108 to receive from a client device
112, a user 121 request for rendering instructions for ren-
dering the first simplified border of the first graphical ob-
ject and the second simplified border of the second
graphical object. The request for rendering instructions
can be received via the communication network 110. The
request for rendering instructions for rendering simplified
borders of graphical objects can be generated by the
client device 112, for example, responsive to the user
121 zooms out while watching a map in a web browser
being installed on the client device 112. The client device
112 will be described in more details below.
[0094] The information storage medium 104 can store
computer-readable instructions that, when executed,
cause the processor 108 to send the first set of rendering
instructions to the client device 112 via the communica-
tion network 110.
[0095] The system 100 further comprises a client de-
vice 112. The client device 112 is typically associated
with a user 121. The client device 112 is a kind of a com-
puting device. It should be noted that the fact that the
client device 112 is associated with the user does not
need to suggest or imply any mode of operation - such
as a need to log in, a need to be registered or the like.
[0096] As depicted in Fig. 1 the client device 112 can
be implemented as Dell™ Precision T1700 MT
CA033PT170011RUWS PC with Intel® Xeon™ proces-
sor 128, CPU frequency 3300 MHz, video card nVIDIA
Quadro K2000 (not numbered), running the Windows 7®
Pro 64-bit operating system, the operating system in-
stalled and active. The client device 112 comprises inter
alia a network communication interface 119 (such as a
modem, a network card and the like) for two-way com-
munication over a communication network 110. As those
skilled in the art will understand, the implementation of
the client device 112 is not particularly limited. The client
device 112 may be implemented as a personal computer
(desktops, laptops, netbooks, etc.), a wireless commu-
nication device (a cell phone, a smartphone, a tablet and

the like), as well as other equipment.
[0097] The client device 112 comprises a user input
device 113. How the user input device 113 is implement-
ed is not particularly limited and may depend on how the
client device 112 is implemented. The user input device
113 may include any mechanism for providing user input
to the processor 116. The user input device 113 can be
a keyboard, and/or a mouse, and so on. The input device
113 is not limited to any specific input methodology, but
could be arranged by a virtual button on a touch-screen
display or a physical button on the cover of the electronic
device, for instance.
[0098] Merely as an example and not as a limitation,
in those embodiments of the present technology where
the client device 112 is implemented as a wireless com-
munication device (such as a smartphone), user input
device 113 can be implemented as an optical interfer-
ence based user input device. The user input device 113
of one example is a finger/object movement sensing de-
vice on which a user performs a gesture and/or presses
with a finger. The user input device 113 can identify/track
the gesture and/or determines a location of a user’s finger
on the user input device 113. In the instances where the
user input device 113 is executed as the optical interfer-
ence based user input device, such as touch screen, or
multi-touch display, the user input device 113 can further
execute functions of the display screen 118.
[0099] The user input device 113 is communicatively
coupled to a processor 116 and transmits input signals
(and output signals where it also operates as the display
screen 118) based on various forms of user input for
processing and analysis by processor 116.
[0100] The client device 112 further comprises an in-
formation storage medium 114, also referred to as the
local memory 114. Local memory 114 can comprise any
type of media, including but not limited to RAM, ROM,
disks (CD-ROMs, DVDs, floppy disks, hard drivers, etc.),
USB keys, solid state-drives, tape drives, etc. Generally
speaking, the purpose of the local memory 114 is to store
computer readable instructions as well as any other data.
[0101] The client device 112 further comprises the dis-
play screen 118. Display screen 118 can be liquid crystal
display (LCD), light emitting diode (LED), Interferometric
modulator display (IMOD), or any other suitable display
technology. The display screen 118 is generally config-
ured to display a graphical user interface (GUI) that pro-
vides an easy to use visual interface between the user
121 of the client device 112 and the operating system or
application(s) running on the client device 112. General-
ly, the GUI presents programs, files and operational op-
tions with graphical images. Display screen 118 is also
generally configured to display other information like user
data and web resources. Display screen 118 can also be
touch based devices such as touch screen. A touch
screen is a display that detects the presence and location
of user touch inputs. Display screen 118 can also be dual
touch or multi-touch displays that can identify the pres-
ence, location and movement of a touch inputs. In the
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instances where the display screen 118 is implemented
as a touch based device such as touch screen, or multi-
touch display, the display screen 118 can execute func-
tions of the user input device 113.
[0102] The display screen 118 is communicatively cou-
pled to processor 116 and receives signals from the proc-
essor 116. In instances where display screen 118 is im-
plemented as a touch based device such as touch
screen, or multi-touch display, the display screen 118
can also transmit input signals based on various forms
of user input for processing and analysis by processor
116.
[0103] The client device 112 further comprises the
above mentioned processor 116. The processor 116 is
configured to perform various operations in accordance
with a machine-readable program code. The processor
116 is operatively coupled to the user input device 113,
to the local memory 114, and to the display screen 118.
The processor 116 is configured to have access to com-
puter readable instructions which instructions, when ex-
ecuted, cause the processor to execute the various rou-
tines. As non-limiting examples, the processor 116 de-
scribed herein can have access to computer readable
instructions, which instructions, when executed, can
cause the processor 116 to: display information on the
display screen 118; receive from a user 121 of the client
device 112 via the user input device 113 a request to
render simplified graphical objects; send, by the client
device 112 to a server 102 via a communication network
110, the request for rendering instructions for rendering
the first simplified border of the first graphical object 202
(302) and the second simplified border of the second
graphical object 204 (404); receive by the client device
112 from the server 102 sets of rendering instructions
and other data; display on the display screen 118 a orig-
inal graphical objects and simplified graphical objects.
[0104] The local memory 114 is configured to store da-
ta, including computer-readable instructions and other
data, including graphical objects data of any kind. In some
implementations of the present technology, the local
memory 114 can store at least part of the data in a da-
tabase (not depicted). In other implementations of the
present technology, the local memory 114 can store at
least part of the data in any collections of data other than
databases.
[0105] Data stored on the local memory 114 (and more
particularly, at least in part, in some implementations, in
the database) can comprise graphical objects of any kind.
Non-limiting examples of graphical objects are depicted
in Fig. 2, Fig. 3 and Fig. 4. The graphical objects depicted
in Fig. 2, Fig. 3 and Fig. 4 are described in more details
above.
[0106] The local memory 114 can store computer-
readable instructions that manage control, updates, pop-
ulating and modifications of the database and/or other
collections of data. More specifically, computer-readable
instructions stored on the local memory 114 allow the
client device 112 to receive (to update) information in

respect of graphical objects (for example, from input de-
vice 113, or via the communication network 110, and so
on), to store information in respect of the graphical ob-
jects, including the information in respect of their respec-
tive perimeters in the database, and/or in other collec-
tions of data.
[0107] Computer-readable instructions, stored on the
local memory 114, when executed, can cause the proc-
essor 116 to perform same functions, as computer read-
able instructions, stored on the computer readable stor-
age medium 104 of the server 102.
[0108] Computer-readable instructions, stored on the
local memory 114, when executed, can further cause the
processor 116 to render the at least part of the simplified
first border and the at least part of the simplified second
border on a display screen 118. In some implementa-
tions, rendering the at least part of the simplified first bor-
der and the at least part of the simplified second border
on the display screen 118 is rendering scaled visual pres-
entation of the at least part of the simplified first border
and the at least part of the simplified second border. Ren-
dering the at least part of the simplified first border and
the at least part of the simplified second border can be
the result of either receiving corresponding instructions
from the server 102, or the result of processing original
borders by the processor 116.
[0109] The client device 112 comprises inter alia a net-
work communication interface 109 (such as a modem, a
network card and the like) for two-way connection with
the communication network 110. The client device 112
is coupled to the communication network 110, using the
network communication interface 109, via a communica-
tion link (not numbered). In some non-limiting embodi-
ments of the present technology, the communication net-
work 110 can be implemented as the Internet. In other
embodiments of the present technology, the communi-
cation network 110 can be implemented differently, such
as any wide-area communications network, local-area
communications network, a private communications net-
work and the like. The client device 112 can establish
connections, through the communication network 110,
with other devices, such as servers. More particularly,
the client device 112 can establish connections and in-
teract with the server 102.
[0110] How the communication link is implemented is
not particularly limited and will depend on how the client
device 112 is implemented. Merely as an example and
not as a limitation, in those embodiments of the present
technology where the client device 112 is implemented
as a wireless communication device (such as a smart-
phone), the communication link can be implemented as
a wireless communication link (such as but not limited
to, a 3G communications network link, a 4G communi-
cations network link, a Wireless Fidelity, or WiFi® for
short, Bluetooth® and the like). In those examples, where
the client device 112 is implemented as a notebook com-
puter, the communication link can be either wireless
(such as the Wireless Fidelity, or WiFi® for short, Blue-
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tooth® or the like) or wired (such as an Ethernet based
connection).
[0111] It should be expressly understood that imple-
mentations for the client device 112, the communication
link and the communication network 110 are provided for
illustration purposes only. As such, those skilled in the
art will easily appreciate other specific implementation
details for the client device 112, the communication link
and the communication network 110. As such, by no
means, examples provided herein above are meant to
limit the scope of the present technology.
[0112] Fig. 11 illustrates a computer-implemented
method 1100 of generating a first simplified border of a
first graphical object 202 and a second simplified border
of a second graphical object 204, the first graphical object
202 and the second graphical object 204 having respec-
tively a first original border and a second original border,
the first original border and the second original border
comprising curved border portions 902, 904 being locat-
ed in a close proximity, the method executable on a serv-
er 102.

Step 1102 - receiving instruction to generate a sim-
plified first border of a first graphical object 202 and 
a simplified second border of a second graphical ob-
ject 204

[0113] The method 1100 starts at step 1102, where
the server 102 receives, from the client device 112 via
communication network 110, a request for rendering in-
structions for rendering the first simplified border of the
first graphical object 202 and the second simplified bor-
der of the second graphical object 204.
[0114] The request for rendering instructions for ren-
dering the first simplified border of the first graphical ob-
ject 202 and the second simplified border of the second
graphical object 204 can be generated by the client de-
vice 112, for example, responsive to the user 121 zooms
out while watching a map in a web browser being installed
on the client device 112.
[0115] Then, the method 1100 proceeds to the step
1104.

Step 1104 - applying a divider 502 having cells 504 
to the first graphical object 202 and the second 
graphical object 204

[0116] Next, at step 1104, the processor 108 applies
the two-dimensional grid 502 having cells 504 to the first
graphical object 202 and the second graphical object 204
such that the first original border is split into a plurality of
original fragments of the first original border, at least
some original fragments of the first original border being
original curved fragments, and the second original border
is split into a plurality of original fragments of the second
original border, at least some original fragment of the
second original border being original curved fragments.
[0117] For example, referring to Fig. 4, the first graph-

ical object 202 will be split into a plurality of original frag-
ments connecting points 602, 604, 606, 608, 610, and
612. The second graphical object 204 will be split into a
plurality of original fragments connecting points 622, 624,
626, 628, and 630.
[0118] All the fragments, depicted in Fig. 4, are curved
fragments. In other implementations, some fragments
can be curved fragments, and some fragments can be
straight lines. The fragment can be straight line if the two-
dimensional grid 502 divides a two-dimensional object
having both curved and straight lines, and some cells
504 comprise fragments of a straight line.
[0119] Then, the method 1100 proceeds to the step
1106.

Step 1106 - anchoring intersections 602, 604, 606, 
608, 610, 612, 622, 624, 626, 628, 630 of the first orig-
inal border and the second original border with the 
cells 504

[0120] Next, at step 1106, the processor 108 anchors
intersections 602, 604, 606, 608, 610, 612, 622, 624,
626, 628, 630 of the first original border and the second
original border with the cells 504. As a result, they be-
come fixed and they will not move during the process of
simplification of borders.
[0121] Then, the method 1100 proceeds to the step
1108.

1108 - determining whether at least one cell 504 hous-
es original curved fragments of both the first original 
border and the second original border

[0122] It is possible that the first graphical object 202
and the second graphical object 204 have border portions
comprising both straight and curved parts. Thus, when
the two-dimensional grid 502 is applied, it can happen
that there are no cells 504 housing original curved frag-
ments of both the first original border and the second
original border. For example, referring to Fig. 12, the first
graphical object 202 and the second graphical object 204
have border portions comprising both straight and curved
parts. There are three cells 504 (not numbered in fig. 12)
comprising fragments of both the first original border and
the second original border. Referring to one of these cells
502, being numbered 1202 in Fig. 12, one can see that
it houses original curved fragment 1212 of the first original
border (between points 1204 and 1206), and original
straight fragment 1214 of the second original border (be-
tween points 1208 and 1210). Similarly, cells 504 located
to the left and to the right of cell 1202 also comprise
straight and curved fragments of original borders. There
is no cell 504 in Fig. 12 which would host original curved
fragments of both the first original border and the second
original border.
[0123] At step 1108, the processor 108 determines
whether at least one cell 504 houses original curved frag-
ments of both the first original border and the second
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original border. Responsive to at least one cell 504 hous-
es original curved fragments of both the first original bor-
der and the second original border, the method 1100 pro-
ceeds to the step 1112. Responsive to no one cell 504
houses original curved fragments of both the first original
border and the second original border, the method 1100
proceeds to the step 1112.
[0124] It should be noted, that in some implementa-
tions, a minimal number of cells 504 housing original
curved fragments of both the first original border 202 and
the second original border 204 is predetermined. In those
implementations, the processor 108 determines whether
the minimal number of cells 504 houses original curved
fragments of both the first original border and the second
original border.

Step 1110 - changing a size of cells

[0125] At step 1110, responsive to no one cell 504
houses original curved fragments of both the first original
border and the second original border, the processor 108
changes size of cells 504 in order to at least one cell 504
houses original curved fragments of both the first original
border and the second original border reaches the pre-
determined number.
[0126] In alternative implementation, responsive to no
one cell 504 houses original curved fragments of both
the first original border and the second original border,
the processor 108 changes size of cells 504 in order to
a number of 504 housing original curved fragments of
both the first original border and the second original bor-
der reaches the predetermined number
[0127] For example, referring to Fig. 12, increase of
cell 504 size can lead to the situation where at least one
cell 504 houses original curved fragments of both the first
original border and the second original border. As anoth-
er example, lessening of cells 502 size can cause dis-
placement of cell borders, which also can lead to the
situation where at least one cell 504 houses original
curved fragments of both the first original border and the
second original border.
[0128] Once the step 1110 has been performed, the
method 1100 proceeds back to the step 1108, described
above. Steps 1110 and 1108 will alternate until a number
of cells housing original curved fragments of both the first
original border and the second original border reaches
the predetermined number, which is one cell, in this im-
plementation.

Step 1112 - generating within the first cell 906 of Fig. 
9 and Fig. 10 a first simplified curved fragment 1002 
and a second simplified curved fragment 1004

[0129] At step 1112, the processor 108, responsive to
a first cell 906 of Fig. 9 housing a first original curved
fragment 902 of the first original border and a second
original curved fragment 904 of the second original bor-
der, generates within the first cell 906 a first simplified

curved fragment 1002 and a second simplified curved
fragment 1004, both depicted in Fig. 10, by applying a
simplification rule respectively to the first original curved
fragment 902 and to the second original curved fragment
904, while keeping positions of anchored intersections
602, 604, 622, and 624 unchanged. In this implementa-
tion, the simplification rule comprises reducing number
of vertexes of the first original curved fragment 902 and
of the second original curved fragment 904, as it is de-
picted in Fig. 10.
[0130] It should be noted that in some implementations
generating the simplified borders of the first graphical
object 202 and the simplified borders of the second
graphical object 204 further comprises applying the sim-
plification rule to all or some original curving fragments
of both the first graphical object 202 and the second
graphical object 204, irrespective of in which cells 504
those lines are located.
[0131] Then, the method 1100 proceeds to the step
1114.

Step 1114 - determining whether coordinates of the 
first simplified curved fragment and the second sim-
plified curved fragment are similar within a pre-de-
fined threshold of variance

[0132] Next, at step 1104, the processor 108 deter-
mines whether coordinates of the first simplified curved
fragment 1002 and the second simplified curved frag-
ment 1004 are similar within a pre-defined threshold of
variance by establishing that discrepancy between coor-
dinates of the first simplified curved fragment 1002 and
coordinates of the second simplified curved fragment
1004 is within a predetermined maximal threshold. For
example, for two-dimensional objects which coordinates
are expressed in X-axis and Y-axis system, difference
between coordinates of the first simplified curved frag-
ment 1002 and coordinates of the second simplified
curved fragment 1004 can be evaluated by analysing dif-
ference of the X-axis values and Y-axis values.
[0133] If difference of the X-axis values and Y-axis val-
ues is within the predetermined maximal threshold, the
first simplified curved fragment 1002 and the second sim-
plified curved fragment 1004 are similar, and the method
1100 proceeds then to step 1116.
[0134] If difference of the X-axis values and Y-axis val-
ues is outside of the predetermined maximal threshold
along whole duration of two lines, or if they are outside
of the predetermined maximal threshold in some points,
the first simplified curved fragment 1002 and the second
simplified curved fragment 1004 are distinctive, and the
method 1100 proceeds then to step 1118.
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Step 1116 - generating a first set of rendering instruc-
tions, the first set of rendering instructions being as-
sociated with a geometry of one of the first simplified 
curved fragment 1002 and the second simplified 
curved fragment 1004, and being for rendering a 
common simplified curved portion representative of 
both the first simplified curved fragment 1002 and 
the second simplified curved fragment 1004

[0135] At step 1116, responsive to the first simplified
curved fragment 1002 and the second simplified curved
fragment 1004 being similar within the pre-defined
threshold of variance, the processor 108 generates the
first set of rendering instructions, the first set of rendering
instructions being associated with a geometry of either
the first simplified curved fragment 1002 or the second
simplified curved fragment 1004, and being for rendering
a common simplified curved portion representative of
both the first simplified curved fragment 1002 and the
second simplified curved fragment 1004. In other words,
the processor 108 generates the first set of rendering
instructions to render one graphical element which can
be used for rendering not only the first simplified object,
but also for rendering the second simplified object. The
first set of rendering instructions can be generated taken
into account one of two simplified curved fragments: the
first simplified curved fragment 1002 or the second sim-
plified curved fragment 1004, since they are similar.
[0136] In this implementation, the first set of rendering
instructions further comprises instructions to use, after
rendering the common simplified curved portion repre-
sentative of both the first simplified curved fragment 1002
and the second simplified curved fragment 1004, so ren-
dered the common simplified curved portion as two iden-
tical border portions to complete the first portion 1006 of
the first simplified border (the remaining part of the first
simplified border) and to complete the second portion
1008 of the second simplified border (the remaining part
of the second simplified border).
[0137] In this implementation, the first set of rendering
instructions further comprises instruction to render the
first portion 1006 of the first simplified border of the first
graphical object 202 and the second portion 1008 of the
second simplified border of the second graphical object
204, the first portion 1006 and the second portion 1008
respectively excluding the first simplified curved frag-
ment 1002 and the second simplified curved fragment
1004.
[0138] The server 102 then sends the first set of ren-
dering instructions to the client device 112 which can
render the first simplified graphical object and the second
simplified graphical object on the display screen 118.
[0139] Alternatively, responsive to the first simplified
curved fragment 1002 and the second simplified curved
fragment 1004 being distinctive, the method 1100 pro-
ceeds to step 1118.

Step 1118 - generating a second set of rendering in-
structions to render the first simplified border of the 
first graphical object 202 using the first simplified 
curved fragment 1002, and to render the second sim-
plified border of the second graphical object 204 us-
ing the second simplified curved fragment 1004

[0140] At step 1118, responsive to the first simplified
curved fragment 1002 and the second simplified curved
fragment 1004 being distinctive, the processor 108 gen-
erates a second set of rendering instructions to render
the first simplified border of the first graphical object 202
using the first simplified curved fragment 1002, and to
render the second simplified border of the second graph-
ical object 204 using the second simplified curved frag-
ment 1004.
[0141] In this implementation, the second set of ren-
dering instructions further comprises instructions to use,
after rendering the first simplified curved fragment 1002
and the second simplified curved fragment 1004, so ren-
dered two simplified curved portion as two different bor-
der portions to complete the first portion 1006 of the first
simplified border (the remaining part of the first simplified
border) and to complete the second portion 1008 of the
second simplified border (the remaining part of the sec-
ond simplified border).
[0142] In this implementation, the second set of ren-
dering instructions further comprises instruction to render
the first portion 1006 of the first simplified border of the
first graphical object 202 and the second portion 1008 of
the second simplified border of the second graphical ob-
ject 204, the first portion 1006 and the second portion
1008 respectively excluding the first simplified curved
fragment 1002 and the second simplified curved frag-
ment 1004.
[0143] The server 102 then sends the second set of
rendering instructions to the client device 112 which can
render the first simplified graphical object and the second
simplified graphical object on the display screen 118.

The method 1100 then ends.

[0144] Performing steps of the method 1100 brings
various technical advantages. One of the technical ad-
vantages consists in saving computational resources of
a computing device which renders simplified graphical
objects on the display screen, because the steps of meth-
od 1100 allow usage of one simplified border fragment
in more than one figure. This effect can multiply, taking
into account that there can be more than two graphical
objects located in close proximity to each other, and that
there can be several similar simplified border portions
within each pair of simplified graphical objects.
[0145] Steps of the method 1100 were explained taken
two two-dimensional graphical objects. As persons
skilled in the art will understand, the steps of the method
1100 can be executed in regard three-dimensional ob-
jects, too.
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[0146] Practical industrial application of described
technology can be wide. As a non-limiting example, sim-
plification of two-dimensional objects can be used in dig-
ital map services. As another non-limiting example, sim-
plification of three-dimensional objects can be used in
other types of computer applications (games, graphical
modelling applications and the like).
[0147] Steps of the method 1100 were explained as
they can be executed on the server 102 of the system
100. However, as persons skilled in the art will under-
stand, the steps of the method 1100 can be executed on
other computing devices, such as, for example, client
device 112, with obvious adaptations. For example, if the
steps of the method 1100 will be executed on the client
device 112, the processor 116 may not send the first set
of rendering instructions or the second set of rendering
instructions to an external electronic device, but will send
any one of them to video card for rendering simplified
graphical objects on the display screen 118.
[0148] Modifications and improvements to the above-
described implementations of the present technology
may become apparent to those skilled in the art. The
foregoing description is intended to be exemplary rather
than limiting.

Claims

1. A method of generating a first simplified border of a
first graphical object (202, 302) and a second sim-
plified border of a second graphical object (204, 404),
the first graphical object (202, 302) and the second
graphical object (204, 404) having respectively a first
original border and a second original border, the first
original border and the second original border com-
prising curved border portions being located in a
close proximity, the method executable on a com-
puting device, the method comprising:

applying a divider (502, 510, 520) having cells
(504, 514, 524) to the first graphical object (202,
302) and the second graphical object (204, 404)
such that
the first original border is split into a plurality of
original fragments of the first original border, at
least some original fragments of the first original
border being original curved fragments,
the second original border is split into a plurality
of original fragments of the second original bor-
der, at least some original fragment of the sec-
ond original border being original curved frag-
ments;
anchoring intersections (602, 604, 606, 608,
610, 612, 622, 624, 626, 628, 630, 802, 804,
806, 808) of the first original border and the sec-
ond original border with the cells (504, 514, 524);
determining whether at least one cell (504, 514,
524) houses original curved fragments of both

the first original border and the second original
border;
responsive to a first cell (504, 514, 524) housing
a first original curved fragment (902) of the first
original border and a second original curved
fragment (904) of the second original border,
generating within the first cell (504, 514, 524) a
first simplified curved fragment (1002) and a
second simplified curved fragment (1004) by ap-
plying a simplification rule respectively to the first
original curved fragment (902) and to the second
original curved fragment (904), while keeping
positions of anchored intersections (602, 604,
606, 608, 610, 612, 622, 624, 626, 628, 630,
802, 804, 806, 808) unchanged;
determining whether coordinates of the first sim-
plified curved fragment (1002) and the second
simplified curved fragment (1004) are similar
within a pre-defined threshold of variance;
responsive to the first simplified curved fragment
(1002) and the second simplified curved frag-
ment (1004) being similar within the pre-defined
threshold of variance, generating a first set of
rendering instructions, the first set of rendering
instructions:

being associated with a geometry of one of
the first simplified curved fragment (1002)
and the second simplified curved fragment
(1004), and
being for rendering a common simplified
curved portion representative of both the
first simplified curved fragment (1002) and
the second simplified curved fragment
(1004).

2. The method of clause 1, wherein the first set of ren-
dering instructions further comprises instruction to
render a first portion (1006) of the first simplified bor-
der of the first graphical object (202, 302) and a first
portion (1008) of the second simplified border of the
second graphical object (204, 404), the first portion
(1006) and the first portion (1008) respectively ex-
cluding the first simplified curved fragment (1002)
and the second simplified curved fragment (1004).

3. The method of clause 2, wherein the first set of ren-
dering instructions further comprises instructions, af-
ter rendering the common simplified curved portion
representative of both the first simplified curved frag-
ment (1002) and the second simplified curved frag-
ment (1004), to use so rendered the common sim-
plified curved portion as two identical border portions
to complete the first portion (1006) of the first sim-
plified border and to complete the first portion (1008)
of the second simplified border.

4. The method of clause 1, wherein responsive to the
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first simplified curved fragment (1002) and the sec-
ond simplified curved fragment (1004) being distinc-
tive, the method further comprises generating a sec-
ond set of rendering instructions to
render the first simplified border of the first graphical
object (202, 302) using the first simplified curved
fragment (1002), and to
render the second simplified border of the second
graphical object (204, 404) using the second simpli-
fied curved fragment (1004).

5. The method of any one of clauses 1 to 4, wherein
the computing device is a server (102), the method
further comprising receiving, from a client device
(112), a request for rendering instructions for ren-
dering the first simplified border of the first graphical
object (202, 302) and the second simplified border
of the second graphical object (204, 404).

6. The method clause 5, further comprising sending the
first set of rendering instructions being associated
with the geometry of one of the first simplified curved
fragment (1002) and the second simplified curved
fragment (1004), and being for rendering the com-
mon simplified curved portion representative of both
the first simplified curved fragment (1002) and the
second simplified curved fragment (1004), to the cli-
ent device (112).

7. The method of clause 6, wherein the first set of ren-
dering instructions further comprises instructions to
render a first portion (1006) of the first simplified bor-
der of the first graphical object (202, 302) and a first
portion (1008) of the second simplified border of the
second graphical object (204, 404), the first portion
(1006) and the first portion (1008) excluding respec-
tively the first simplified curved fragment (1002) and
the second simplified curved fragment (1004).

8. The method of any one of clauses 1 to 4,
wherein the computing device is a client device (112)
having a video card and a processor, the processor
being operatively connected to the video card,
the method further comprising sending the first set
of rendering instructions to render the first simplified
border of the first graphical object (202, 302) and to
render the second simplified border of the second
graphical object (204, 404), the instructions being
associated with the geometry of one of the first sim-
plified curved fragment (1002) and the second sim-
plified curved fragment (1004), and being for render-
ing the common simplified curved portion represent-
ative of both the first simplified curved fragment
(1002) and the second simplified curved fragment
(1004), by the processor to the video card.

9. The method of any one of clauses 1 to 8, wherein
the first graphical object (202) and the second graph-

ical object (204) are two-dimensional graphical ob-
jects.

10. The method of clause 9, wherein anchoring intersec-
tions (602, 604, 606, 608, 610, 612, 622, 624, 626,
628, 630) of the first original border and the second
original border with the cells (504, 514) is anchoring
intersection points (602, 604, 606, 608, 610, 612,
622, 624, 626, 628, 630).

11. The method of any one of clauses 1 to 10, wherein
the divider (502, 510) is a two-dimensional grid (502,
510).

12. The method of any one of clauses 1 to 8, wherein
the first graphical object (302) and the second graph-
ical object (404) are three-dimensional graphical ob-
jects, and preferably wherein the divider (520) is a
three-dimensional divider (520), and wherein
anchoring intersections (802, 804, 806, 808) of the
first original border and the second original border
with the cells (524) is anchoring intersection lines
(802, 804, 806, 808).

13. The method of any one of clauses 1 to 12, wherein
the first original curved fragment (902) comprises
sections that consecutively connect a plurality of ver-
texes of the first original curved fragment (902),
the second original curved fragment (904) comprises
sections that consecutively connect a plurality of ver-
texes of the second original curved fragment (904),
and wherein
the simplification rule comprises reducing number of
vertexes of the first original curved fragment (902)
and of the second original curved fragment (904).

14. The method of any one of clauses 1 to 13, wherein
cells (504, 514, 524) are of a predetermined size,
and preferably wherein a minimal number of cells
housing original curved fragments of both the first
original border and the second original border is pre-
determined, and responsive to a number of cells
(504, 514, 524) housing original curved fragments
of both the first original border and the second orig-
inal border, after applying the divider (502, 510, 520)
to the first graphical object (202, 302) and the second
graphical object (204, 404) being under said prede-
termined number, the method further comprising
changing a size of cells (504, 514, 524) until a
number of cells (504, 514, 524) housing original
curved fragments of both the first original border and
the second original border reaches the predeter-
mined number.

15. The method of any one of clauses 1 to 15, wherein
determining whether coordinates of the first simpli-
fied curved fragment (1002) and the second simpli-
fied curved fragment (1004) are similar within the
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pre-defined threshold of variance, is performed by
establishing any one, selected from:

coordinates of the first simplified curved frag-
ment (1002) and coordinates of the second sim-
plified curved fragment (1004) are the same, and
discrepancy between coordinates of the first
simplified curved fragment (1002) and coordi-
nates of the second simplified curved fragment
(1004) are within a predetermined maximal
threshold.

16. A computing device for generating a first simplified
border of a first graphical object (202, 302) and a
second simplified border of a second graphical ob-
ject (204, 404), the first graphical object (202, 302)
and the second graphical object (204, 404) having
respectively a first original border and a second orig-
inal border, the first original border and the second
original border comprising curved border portions
being located in a close proximity, the computing de-
vice comprising a processor and an information stor-
age medium storing computer-readable instructions
that, when executed, cause the processor to execute
steps of the method of any one of clauses 1 to 15.
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