(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
é 0 0 DR 00RO O

Organization
International Bureau
l__/))/ (10) International Publication Number
Wl—p/OI . WO 2016/189367 A1l

\

(43) International Publication Date
1 December 2016 (01.12.2016)

(74) Agents: MOSKVITCH, Andrei et al.; YANDEX LLC, 16

wo 2016/189367 A 1[I I N0V 000 0 0O

(51) International Patent Classification:

GOG6T 11/00 (2006.01)

Leo Tolstoy St., Moscow, 119021 (RU).

(21) International Application Number: Designated States (uniess otherwise indicated, for every
PCT/IB2015/057163 kind of national protection available). AE, AG, AL, AM,
(22) Imternational Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
g ' BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
17 September 2015 (17.09.2015) DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(26) Publication Language: English MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(30) Priority Data: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
2015119413 25 May 2015 (25.05.2015) RU SD, SE, SG, SK, SL, SM, ST, 8V, S8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except AM, AZ, BY,
KG, KZ RU TJ, TM ZVV) YANDEX EUROPE AG Designated States (unless otherwise indl'cated, fO}" every
[CH/CH]; Werftestrasse 4, CH-6005 Luzern (CH). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant (for AM, AZ, BY, KG, KZ, RU, 1J, TM only): TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
YANDEX LLC [RU/RU]J; 16 Leo Tolstoy St., Moscow, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
119021 (RU). DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(71) Applicant (for ZW only): YANDEX INC. [US/US]J; 299 LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
South California Ave., Palo Alto, California 94306 (US) SM, TR), OAPI (BF, B, CF, CG, CI, CM, GA, GN, GQ,
? ? ’ GW, KM, ML, MR, NE, SN, TD, TG).
(72) Inventor: KORZUNOYV, Anton Vasilyevich, Paradniy Published:

proezd, h. 4a, apt. 190, Podolsk, Moscow region, 142116
(RU).

with international search report (Art. 21(3))

(54) Title: METHOD OF AND SYSTEM FOR STORING TWO-DIMENSIONAL OBJECTS

(57) Abstract: A system for and meth-
10 od of storing two two-dimensional ob-
jects on an information storage medium,
the method comprising: acquiring a first

/ two-dimensional object and a second, a

first perimeter of the first two-dimen-

sional object comprising a first perimet-

=

=3

er portion and a second perimeter por-
tion, and the second two-dimensional
object comprising the second perimeter
portion and a third perimeter portion;
storing, on the information storage me-
dium, the first perimeter as storing the
first and the second perimeter portions;
storing, on the information storage me-
dium, the second perimeter as storing
the third perimeter portion and storing a
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METHOD OF AND SYSTEM FOR STORING TWO-DIMENSIONAL OBJECTS

CROSS-REFERENCE

[0001] The present application claims priority to Russian Patent Application No 2015119413, filed
May 25, 2015, entitled “METHOD OF AND SYSTEM FOR STORING TWO-DIMENSIONAL
OBJECTS” the entirety of which is incorporated herein.

FIELD OF THE TECHNOLOGY

[0002] The present technology relates to method of and system for storing two two-dimensional

objects.
BACKGROUND

[0003] In computer technologies, there is a need for storing two-dimensional graphical objects
which can be further displayed on a display screen of a computer device. These two-dimensional
objects could be any graphical objects, such as maps or other images. These images can originate
from multiple sources, such as be a scanned image, downloaded images from a remote server and

the like.

[0004] In computer graphics, two basic forms of representation are used to define an image: a
raster representation and a vector representation. Naturally, in certain circumstances there may be
a need to translate a given image from one format of representation to another. For instance, the
US patent bearing a patent number US 6,639,593 B1 and entitled “Converting bitmap objects to
polygons” explains in its background section, that “it is sometimes convenient or necessary to
obtain a vector representation of one or more regions in a bitmap, for example to manipulate the
shape of a bitmap region, to scale a bitmap region, to trap an object, or to clip a vector object
against a bitmap mask. One method for obtaining a vector representation is to trace around the
boundary of the bitmap object from pixel to pixel to create a closed contour, or polygon,

corresponding to the bitmap object.”

[0005] Typically, when storing several two-dimensional objects, the two-dimensional objects are
saved independently therebetween, which may require substantial memory resources of computer-

readable storage mediums.
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[0006] Further, some two-dimensional objects can have hierarchy. For example, a map object
representative of the State of California is a part of the USA, and the USA is a part of North
America. In many cases, there is a need to store, along with borders of two-dimensional objects,

their mutual hierarchy information.
SUMMARY

[0007] It is thus an object of the present technology to ameliorate at least some of the

inconveniences present in the prior art.

[0008] In one aspect, implementations of the present technology provide a method of storing at
least two two-dimensional objects on an information storage medium, the method executed on a
computing device, the computing device having access to the information storage medium, the
method comprising: (1) acquiring a first two-dimensional object to be stored on the information
storage medium, a first perimeter of the first two-dimensional object comprising a first perimeter
portion and a second perimeter portion; (2) storing, on the information storage medium, the first
perimeter as: (i) storing the first perimeter portion as a first line, connecting two extreme points of
the first perimeter portion, wherein a first extreme point of the first perimeter portion is stored as
a start extreme point of the first perimeter portion, and a second extreme point of the first perimeter
portion is stored as an end extreme point the first perimeter portion, (ii) storing the second
perimeter portion of the first perimeter as a second line, connecting two extreme points of the
second perimeter portion, wherein a first extreme point of the second perimeter portion is stored
as a start extreme point of the second perimeter portion, and a second extreme point of the second
perimeter portion is stored as an end extreme point of the second perimeter portion, the end
extreme point the first perimeter portion being the start extreme point of the second perimeter
portion; and (3) acquiring a second two-dimensional object to be stored on the information storage
medium, a second perimeter of the second two-dimensional object comprising the second
perimeter portion and a third perimeter portion, the second perimeter portion being a first common
perimeter portion of the first two-dimensional object and of the second two-dimensional object;
(4) verifying logical hierarchy of the second two-dimensional object and the first two-dimensional
object, and (i) responsive to the second two-dimensional object being encompassed by the first

two-dimensional object, storing, on the information storage medium, the second perimeter as:
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storing the third perimeter portion as a third line, connecting two extreme points of the third
perimeter portion, wherein a first extreme point of the third perimeter portion is stored as a start
extreme point of the third perimeter portion, and wherein a second extreme point of the third
perimeter portion is stored as an end extreme point of the third perimeter portion, and storing a
reference to the second perimeter portion of the first perimeter; (ii) responsive to the second two-
dimensional object and the first two-dimensional object being neighboring two-dimensional
objects, storing, on the information storage medium, the second perimeter as: storing the third
perimeter portion as a third line, connecting two extreme points of the third perimeter portion,
wherein a first extreme point of the third perimeter portion is stored as a start extreme point of the
third perimeter portion, and wherein a second extreme point of the third perimeter portion is stored
as an end extreme point of the third perimeter portion, and storing a reference to the second
perimeter portion of the first perimeter, the reference including an instruction to interpret the start
extreme point of the second perimeter portion of the first perimeter as an end extreme point of the
second perimeter portion of the second perimeter, and to interpret the end extreme point of the
second perimeter portion of the first perimeter as a start extreme point of the second perimeter

portion of the second perimeter.

[0009] In some implementations, (1) extreme points of a respective perimeter are connected by
respective lines in a first selected rotational direction, starting from an extreme point and finishing
by the same extreme point, and (2) the first rotational direction is selected from: (a) a clockwise

direction and (b) a counter-clockwise direction.

[0010] In some implementations, at least one of (a) the first two-dimensional object and (b) the

second two-dimensional object is a polygonal object.

[0011] In some implementations, each of the first two-dimensional object and the second two-
dimensional object is a part of a plurality of two-dimensional objects, and the plurality of two two-

dimensional objects is a plurality of map objects.

[0012] In some implementations storing, on the information storage medium, at least one, selected
from: the first perimeter portion, the second perimeter portion, and the third perimeter portion, is

storing in an at least one database.
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[0013] In yet another aspect, implementations of the present technology provide a server. The
server comprises: an information storage medium; a processor operationally connected to the
information storage medium, the processor configured to store objects, on the information storage
medium, the processor being further configured to: (1) acquire a first two-dimensional object to
be stored on the information storage medium, a first perimeter of the first two-dimensional object
comprising a first perimeter portion and a second perimeter portion; (2) store, on the information
storage medium, the first perimeter by: (i) storing the first perimeter portion as a first line,
connecting two extreme points of the first perimeter portion, wherein a first extreme point of the
first perimeter portion is stored as a start extreme point of the first perimeter portion, and a second
extreme point of the first perimeter portion is stored as an end extreme point the first perimeter
portion, (ii) storing the second perimeter portion of the first perimeter as a second line, connecting
two extreme points of the second perimeter portion, wherein a first extreme point of the second
perimeter portion is stored as a start extreme point of the second perimeter portion, and a second
extreme point of the second perimeter portion is stored as an end extreme point of the second
perimeter portion, the end extreme point the first perimeter portion being the start extreme point
of the second perimeter portion; and (3) acquire a second two-dimensional object to be stored on
the information storage medium, a second perimeter of the second two-dimensional object
comprising the second perimeter portion and a third perimeter portion, the second perimeter
portion being a first common perimeter portion of the first two-dimensional object and of the
second two-dimensional object; (4) verify logical hierarchy of the second two-dimensional object
and the first two-dimensional object, and (i) responsive to the second two-dimensional object being
encompassed by the first two-dimensional object, store, on the information storage medium, the
second perimeter by: storing the third perimeter portion as a third line, connecting two extreme
points of the third perimeter portion, wherein a first extreme point of the third perimeter portion is
stored as a start extreme point of the third perimeter portion, and wherein a second extreme point
of the third perimeter portion is stored as an end extreme point of the third perimeter portion, and
storing a reference to the second perimeter portion of the first perimeter; (ii) responsive to the
second two-dimensional object and the first two-dimensional object being neighboring two-
dimensional objects, store, on the information storage medium, the second perimeter by: storing
the third perimeter portion as a third line, connecting two extreme points of the third perimeter

portion, wherein a first extreme point of the third perimeter portion is stored as a start extreme
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point of the third perimeter portion, and wherein a second extreme point of the third perimeter
portion is stored as an end extreme point of the third perimeter portion, and by storing a reference
to the second perimeter portion of the first perimeter, the reference including an instruction to
interpret the start extreme point of the second perimeter portion of the first perimeter as an end
extreme point of the second perimeter portion of the second perimeter, and to interpret the end
extreme point of the second perimeter portion of the first perimeter as a start extreme point of the

second perimeter portion of the second perimeter.

[0014] In some implementations of the server, (1) extreme points of a respective perimeter are
connected by respective lines in a first selected rotational direction, starting from an extreme point
and finishing by the same extreme point, and (2) the first rotational direction is selected from: (a)

a clockwise direction and (b) a counter-clockwise direction.

[0015] In some implementations of the server, at least one of (a) the first two-dimensional object

and (b) the second two-dimensional object is a polygonal object.

[0016] In some implementations of the server, each of the first two-dimensional object and the
second two-dimensional object is a part of a plurality of two-dimensional objects, and the plurality

of two two-dimensional objects is a plurality of map objects.

[0017] In some implementations of the server storing, on the information storage medium, at least
one, selected from: the first perimeter portion, the second perimeter portion, and the third perimeter

portion, is storing in an at least one database.

[0018] In yet another aspect, implementations of the present technology provide a method of
restoring logical hierarchy of at least two two-dimensional objects, a first two-dimensional object
having a first perimeter, a second two-dimensional object having a second perimeter, the first
perimeter and the second perimeter comprising perimeter portions, each perimeter portion being a
line connecting two extreme points of a respective perimeter portion, extreme points in the first
perimeter being connected by respective lines in a first selected rotational direction, extreme points
of the second perimeter being connected by respective lines in the first selected rotational direction,
the method executed on a computing device. The method comprises: (1) acquiring the first two-

dimensional object and the second two-dimensional object; (2) determining if the first two-
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dimensional object and the second two-dimensional object have a first common perimeter portion;
(3) responsive to determining that the first two-dimensional object and the second two-dimensional
object having the first common perimeter portion, determining if the first common perimeter
portion, in respect of both the first two-dimensional object and the second two-dimensional object,
is connected in a same direction of connection; (4) in response to the sequence of two extreme
points of the first common perimeter portion, in respect of both the first two-dimensional object
and the second two-dimensional object, being connected in the same direction of connection, (i)
determining sizes of the first two-dimensional object and the second two-dimensional object, and
(ii) determining that a smaller two-dimensional object, selected from: the first two-dimensional
object and the second two-dimensional object, is encompassed by a larger two-dimensional object,
selected from other one of: the first two-dimensional object and the second two-dimensional
object; and (5) in response to the sequence of two extreme points of the first common perimeter
portion, in respect of both the first two-dimensional object and the second two-dimensional object,
being connected in opposing directions of connection, determining, that the first two-dimensional

object and the second two-dimensional object are neighbors.

[0019] In some implementations, wherein the second two-dimensional object is encompassed by
the first two-dimensional object, the method further comprises acquiring a third two-dimensional
object, the third two-dimensional object having a second common perimeter portion with the
second two-dimensional object, the third two-dimensional object having no common perimeter
portion with the first two-dimensional object, the method further comprises: (1) determining if the
second common perimeter portion, in respect of both the third two-dimensional object and the
second two-dimensional object, is connected in a same direction of connection, and (2) in response
to the sequence of two extreme points of the second common perimeter portion, in respect of both
the third two-dimensional object and the second two-dimensional object, being connected in
opposing directions of connection: (i) determining that the third two-dimensional object and the
second two-dimensional object are neighbors, and (ii) determining that the third two-dimensional

object is encompassed by the first two-dimensional object.

[0020] In some implementations, wherein the first two-dimensional object and the second two-
dimensional object are a part of a plurality of two-dimensional objects, the method further

comprises determining logical hierarchy of at least two two-dimensional objects from the plurality
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of two-dimensional objects, wherein a rank of a corresponding two-dimensional object is inversely
related to a number of other two-dimensional objects encompassing said corresponding two-

dimensional object.

[0021] In some implementations, rotational direction is selected from: (a) a clockwise direction

and (b) a counter clockwise direction.

[0022] In some implementations, at least one of (a) the first two-dimensional object and (b) the

second two-dimensional object is a polygonal object.

[0023] In some implementations, the first two-dimensional object and the second two-dimensional
object are the part of a plurality of two-dimensional objects, and the plurality of two two-

dimensional objects is a plurality of map objects.

[0024] In some implementations, prior to the acquiring the first perimeter, the second perimeter,
and determining if the first two-dimensional object and the second two-dimensional object have
the first common perimeter portion, the method further comprises: (1) acquiring the first two-
dimensional object to be stored on the information storage medium, the first perimeter of the first
two-dimensional object comprising a first perimeter portion and a second perimeter portion; (2)
storing, on the information storage medium, the first perimeter as: (i) storing the first perimeter
portion as a first line, connecting two extreme points of the first perimeter portion, wherein a first
extreme point of the first perimeter portion is stored as a start extreme point of the first perimeter
portion, and a second extreme point of the first perimeter portion is stored as an end extreme point
the first perimeter portion, (ii) storing the second perimeter portion of the first perimeter as a
second line, connecting two extreme points of the second perimeter portion, wherein a first
extreme point of the second perimeter portion is stored as a start extreme point of the second
perimeter portion, and a second extreme point of the second perimeter portion is stored as an end
extreme point of the second perimeter portion, the end extreme point the first perimeter portion
being the start extreme point of the second perimeter portion; and (3) acquiring the second two-
dimensional object to be stored on the information storage medium, the second perimeter of the
second two-dimensional object comprising the second perimeter portion and a third perimeter
portion, the second perimeter portion being the first common perimeter portion of the first two-

dimensional object and of the second two-dimensional object; (4) verifying logical hierarchy of
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the second two-dimensional object and the first two-dimensional object, and (i) responsive to the
second two-dimensional object being encompassed by the first two-dimensional object, storing,
on the information storage medium, the second perimeter as: storing the third perimeter portion as
a third line, connecting two extreme points of the third perimeter portion, wherein a first extreme
point of the third perimeter portion is stored as a start extreme point of the third perimeter portion,
and wherein a second extreme point of the third perimeter portion is stored as an end extreme point
of the third perimeter portion, and storing a reference to the second perimeter portion of the first
perimeter; (ii) responsive to the second two-dimensional object and the first two-dimensional
object being neighboring two-dimensional objects, storing, on the information storage medium,
the second perimeter as: storing the third perimeter portion as a third line, connecting two extreme
points of the third perimeter portion, wherein a first extreme point of the third perimeter portion is
stored as a start extreme point of the third perimeter portion, and wherein a second extreme point
of the third perimeter portion is stored as an end extreme point of the third perimeter portion, and
storing a reference to the second perimeter portion of the first perimeter, the reference including
an instruction to interpret the start extreme point of the second perimeter portion of the first
perimeter as an end extreme point of the second perimeter portion of the second perimeter, and to
interpret the end extreme point of the second perimeter portion of the first perimeter as a start

extreme point of the second perimeter portion of the second perimeter.

[0025] In yet another aspect, implementations of the present technology provide a server. The
server comprises: an information storage medium; a processor operationally connected to the
information storage medium, the processor configured to store objects, on the information storage
medium, the processor being further configured to: (1) acquire the first two-dimensional object
and the second two-dimensional object; (2) determine if the first two-dimensional object and the
second two-dimensional object have a first common perimeter portion; (3) responsive to
determining that the first two-dimensional object and the second two-dimensional object having
the first common perimeter portion, determine if the first common perimeter portion, in respect of
both the first two-dimensional object and the second two-dimensional object, is connected in a
same direction of connection; (4) in response to the sequence of two extreme points of the first
common perimeter portion, in respect of both the first two-dimensional object and the second two-
dimensional object, being connected in the same direction of connection, (i) determine sizes of the

first two-dimensional object and the second two-dimensional object, and (ii) determine that a

8
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smaller two-dimensional object, selected from: the first two-dimensional object and the second
two-dimensional object, is encompassed by a larger two-dimensional object, selected from other
one of: the first two-dimensional object and the second two-dimensional object; and (5) in response
to the sequence of two extreme points of the first common perimeter portion, in respect of both the
first two-dimensional object and the second two-dimensional object, being connected in opposing
directions of connection, determine, that the first two-dimensional object and the second two-

dimensional object are neighbors.

[0026] In some embodiments of the server, wherein the second two-dimensional object is
encompassed by the first two-dimensional object, the processor being further configured to acquire
a third two-dimensional object, the third two-dimensional object having a second common
perimeter portion with the second two-dimensional object, the third two-dimensional object having
no common perimeter portion with the first two-dimensional object, the processor being further
configured to: (1) determine if the second common perimeter portion, in respect of both the third
two-dimensional object and the second two-dimensional object, is connected in a same direction
of connection, and (2) in response to the sequence of two extreme points of the second common
perimeter portion, in respect of both the third two-dimensional object and the second two-
dimensional object, being connected in opposing directions of connection: (i) determine that the
third two-dimensional object and the second two-dimensional object are neighbors, and (ii)
determine that the third two-dimensional object is encompassed by the first two-dimensional

object.

[0027] In some embodiments of the server, the processor being further configured to determine
logical hierarchy of at least two two-dimensional objects, being a part of a plurality of two-
dimensional objects, wherein a rank of a corresponding two-dimensional object is inversely related
to a number of other two-dimensional objects encompassing said corresponding two-dimensional

object.

[0028] In some embodiments of the server, rotational direction is selected from: (a) a clockwise

direction and (b) a counter clockwise direction.

[0029] In some embodiments of the server, at least one of (a) the first two-dimensional object and

(b) the second two-dimensional object is a polygonal object.
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[0030] In some embodiments of the server, the first two-dimensional object and the second two-
dimensional object are a part of a plurality of two-dimensional objects, and the plurality of two

two-dimensional objects is a plurality of map objects.

[0031] In some embodiments of the server, the processor being further configured to: (1) acquire
the first two-dimensional object to be stored on the information storage medium, a first perimeter
of the first two-dimensional object comprising a first perimeter portion and a second perimeter
portion; (2) store, on the information storage medium, the first perimeter by: (i) storing the first
perimeter portion as a first line, connecting two extreme points of the first perimeter portion,
wherein a first extreme point of the first perimeter portion is stored as a start extreme point of the
first perimeter portion, and a second extreme point of the first perimeter portion is stored as an end
extreme point the first perimeter portion, (ii) storing the second perimeter portion of the first
perimeter as a second line, connecting two extreme points of the second perimeter portion, wherein
a first extreme point of the second perimeter portion is stored as a start extreme point of the second
perimeter portion, and a second extreme point of the second perimeter portion is stored as an end
extreme point of the second perimeter portion, the end extreme point the first perimeter portion
being the start extreme point of the second perimeter portion; and (3) acquire the second two-
dimensional object to be stored on the information storage medium, the second perimeter of the
second two-dimensional object comprising the second perimeter portion and a third perimeter
portion, the second perimeter portion being the first common perimeter portion of the first two-
dimensional object and of the second two-dimensional object; (4) verify logical hierarchy of the
second two-dimensional object and the first two-dimensional object, and (i) responsive to the
second two-dimensional object being encompassed by the first two-dimensional object, store, on
the information storage medium, the second perimeter by: storing the third perimeter portion as a
third line, connecting two extreme points of the third perimeter portion, wherein a first extreme
point of the third perimeter portion is stored as a start extreme point of the third perimeter portion,
and wherein a second extreme point of the third perimeter portion is stored as an end extreme point
of the third perimeter portion, and storing a reference to the second perimeter portion of the first
perimeter; (ii) responsive to the second two-dimensional object and the first two-dimensional
object being neighboring two-dimensional objects, store, on the information storage medium, the
second perimeter by: storing the third perimeter portion as a third line, connecting two extreme

points of the third perimeter portion, wherein a first extreme point of the third perimeter portion is

10
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stored as a start extreme point of the third perimeter portion, and wherein a second extreme point
of the third perimeter portion is stored as an end extreme point of the third perimeter portion, and
storing a reference to the second perimeter portion of the first perimeter, the reference including
an instruction to interpret the start extreme point of the second perimeter portion of the first
perimeter as an end extreme point of the second perimeter portion of the second perimeter, and to
interpret the end extreme point of the second perimeter portion of the first perimeter as a start

extreme point of the second perimeter portion of the second perimeter.

[0032] In the context of the present specification, unless specifically provided otherwise, a
“server” is a computer program that is running on appropriate hardware and is capable of receiving
requests (e.g. from client devices) 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 devices 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 software and hardware may be one server or multiple servers, both of which

are included within the expression “at least one server”.

[0033] In the context of the present specification, unless 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, implemented or
otherwise rendered available for use. A database 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.

[0034] In the context of the present specification, unless specifically provided otherwise, the
expression “information” 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

audiovisual works (photos, movies, sound records, presentations etc.), data (map data, location

11
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data, numerical data, etc.), text (opinions, comments, questions, messages, etc.), documents,

spreadsheets, etc.

[0035] In the context of the present specification, unless 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.

[0036] In the context of the present specification, unless specifically provided otherwise, the
expression “ information 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.

[0037] In the context of the present specification, unless 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 between those nouns. Thus, for example, it should be
understood that, the use of the terms “first server” and “third server” is not intended to imply any
particular order, type, chronology, hierarchy or ranking (for example) of/between the server, nor
is their use (by itself) intended imply that any “second server” must necessarily exist in any given
situation. Further, as is discussed herein in other contexts, reference to a “first” element and a
“second” element does not preclude the two elements from being the same actual real-world
element. Thus, for example, in some instances, a “first” server and a “second” server may be the

same software and/or hardware, in other cases they may be different software and/or hardware.

[0038] In the context of the present specification, unless specifically provided otherwise, the
expression “two-dimensional object” is intended to mean a plane figure, displayed on a computer
screen, the plane figure that is bounded by a finite chain of lines closing in a loop to form a closed

circuit.

[0039] In the context of the present specification, unless specifically provided otherwise, the
expression “polygonal object” is intended to two-dimensional object, displayed on a computer
screen, the polygonal object that is bounded by a finite chain of straight lines closing in a loop to

form a closed circuit.

12
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[0040] In the context of the present specification, unless specifically provided otherwise, the word
“perimeter” means a path that surrounds a two-dimensional object. Perimeter can comprise
perimeter portions, which perimeter portions can be stored as lines, connecting two extreme points

of respective perimeter portion.

[0041] In the context of the present specification, unless specifically provided otherwise, the
expression “‘rotational direction” is intended to mean a sequence of connection of consecutive
extreme points, so that the end extreme point of one perimeter portion is the start extreme point of
the next perimeter portion of the same perimeter. Rotational direction can be either a clockwise

direction, or a counter-clockwise direction.

[0042] In the context of the present specification, unless specifically provided otherwise, the
expression “direction of connection” is intended to mean direction of connection of two extreme
points of the same common perimeter portion with regard two two-dimensional objects, having
that common perimeter portion. For example, a line connecting a first extreme point and a second
extreme point of the same common perimeter portion can be connected in any one of two opposing
directions of connection: (1) “the first extreme point — the second extreme point”, such that the
first extreme point is the start extreme point, and the second extreme point is the end extreme point;
and (2) “the second extreme point — the first extreme point”, such that the second extreme point is

the start extreme point, and the first extreme point is the end extreme point.

[0043] 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. 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.

[0044] Additional and/or alternative features, aspects and advantages of implementations of the
present technology will become apparent from the following description, the accompanying

drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0045] For a better understanding of the present technology, 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:

[0046] Fig. 1 is a schematic diagram of a system implemented in accordance with an

embodiment of the present technology.

[0047] Fig. 2 depicts a non-limiting example of a first two-dimensional object, being polygonal
object, wherein extreme points of the perimeter of the first two-dimensional object are connected

by respective lines in a first selected rotational direction.

[0048] Fig. 3 depicts a non-limiting example of two two-dimensional objects, the first two-
dimensional object encompassing the second two-dimensional object, both two-dimensional
objects being polygonal objects, wherein extreme points of respective perimeters are connected by

respective lines in the first selected rotational direction.

[0049] Fig. 4 depicts a non-limiting example of two two-dimensional objects, the first two-
dimensional object and the second two-dimensional object being neighbouring objects, both two-
dimensional objects being polygonal objects, wherein extreme points of respective perimeters are

connected by respective lines in the first selected rotational direction.

[0050] Fig. 5 depicts a non-limiting example of two two-dimensional objects, the first two-
dimensional object encompassing the second two-dimensional object, both two-dimensional

objects being non-polygonal objects.

[0051] Fig. 6 depicts a non-limiting example of alternative implementation of the present
technology, wherein extreme points of respective perimeters are connected by respective lines in

a second selected rotational direction.

[0052] Fig. 7 depicts a computer-implemented method of storing at least two two-dimensional
objects on an information storage medium, the method being implemented in accordance with non-
limiting embodiments of the present technology and being executable on the server of the system

of Figure 1.
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[0053] Fig. 8 depicts a block-diagram of a computer-implemented method 800 of restoring of
logical hierarchy of at least two two-dimensional objects, the method being implemented in

accordance with non-limiting embodiments of the present technology.

[0054] Fig. 9 depicts a non-limiting example of three two-dimensional objects, the first two-
dimensional object encompassing the second two-dimensional object, and the third two-
dimensional object, both two-dimensional objects being polygonal objects, wherein extreme points

of respective perimeters are connected by respective lines in the first selected rotational direction

[0055] Fig. 10 depicts a variation 1000 of the computer-implemented method 800, the variation
1000 of the method 800 being implemented in accordance with non-limiting embodiments of the

present technology.

[0056] Fig. 11 depicts a first two-dimensional object North America on the map of North

America (Mainland).

[0057] Fig. 12 depicts a first two-dimensional object North America and the second two-

dimensional object continental part of Canada on the map of North America (Mainland).

[0058] Fig. 13 depicts a first two-dimensional object North America, the second two-
dimensional object continental part of Canada, the third two-dimensional object province of
Quebec in Canada, and the fourth two-dimensional object province of Ontario in Canada, on the

map of North America (Mainland).
DETAILED DESCRIPTION

[0059] Referring to Figure 1, there is shown a diagram of a system 100, the system 100 being
suitable for implementing non-limiting embodiments of the present technology. It is to be
expressly understood that the system 100 is depicted as merely as an illustrative implementation
of the present technology. Thus, the description thereof that follows is intended to be only a
description of illustrative examples of the present technology. 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 modifications 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
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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. Further, where this has not
been done (i.e. where no examples 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 implementations 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.

[0060] 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 combination 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 technology, the functionality of the server 102 may be distributed and

may be implemented via multiple servers.

[0061] In some implementations of the present technology, the server 102 can be under control
and/or management 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.

[0062] The server 102 includes an information storage medium 104 that may be used by the server
102. Generally, the information storage medium 104 may be implemented as a medium 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. and also the combinations thereof.

[0063] 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 interface 109 (such as a modem, a

network card and the like) (not depicted) for two-way communication over the communication
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network 110; and a processor 108 coupled to the network communication interface 109 and the
information storage medium 104, the processor 108 being configured to execute various routines,
including those described herein below. To that end the processor 108 may have access to
computer readable instructions stored on the information storage medium 104, which instructions,

when executed, cause the processor 108 to execute the various routines described herein.

[0064] 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.

[0065] The information storage medium 104 is configured to store data, including computer-
readable instructions and other data, including map data. In some implementations of the present
technology, the information storage medium 104 can store at least part of the data in a database

106.

[0066] The information storage medium 104 can store computer-readable instructions that manage
control, updates, populating and modifications of the database 106. More specifically, computer-
readable instructions stored on the information storage medium 104 allow the server 102 to receive
(to update) information in respect of two-dimensional objects via the communication network 110,
to store information in respect of the two-dimensional objects, including the information in respect

of their respective perimeters in the database 106,

[0067] Map data stored on the information storage medium 104 (and, more specifically, in the
database 106) can comprise two-dimensional objects of any kind. As a non-limiting example, a
two-dimensional object can be a map object to be displayed on an electronic device associated
with a user (both not depicted). As another non-limiting example, a two-dimensional object can
be a picture or any other graphical object to be displayed on an electronic device associated with

a user (both not depicted).

[0068] In some implementations of the present technology, two-dimensional objects can be

polygonal objects, as depicted in Fig. 2, Fig. 3 and Fig. 4. In alternative implementations of the

17



WO 2016/189367 PCT/IB2015/057163

present technology, two-dimensional objects can be non-polygonal objects, as depicted in Fig. 5.
Fig. 5 depicts a non-limiting example of two two-dimensional objects, the first two-dimensional
object 502 encompassing the second two-dimensional object 504, both two-dimensional objects
502 and 504 being non-polygonal objects. In another alternative implementations of the present
technology, some two-dimensional objects can be non-polygonal objects, and other two-

dimensional objects can be polygonal objects (not depicted).

[0069] Two-dimensional objects, stored on the information storage medium 104, can have mutual
hierarchical relations. As a non-limiting example, as it is depicted in Fig. 11, Fig. 12, and Fig. 13,
a first two-dimensional object can be the North America 1101 on a map 1100 of the North America
(Mainland), and a second two-dimensional object can be a continental part of Canada 1102 on a
map 1100 of North America (Mainland), encompassed by the first two-dimensional object (by the
North America 1101). The third and fourth two-dimensional objects 1302, 1304 can be
respectively Canadian provinces Quebec 1302 and Ontario 1304, depicted in Fig. 13, both of which
are encompassed by the second two-dimensional object 1200 (Canada 1200), and both the third
and fourth two-dimensional objects 1302, 1304 (Quebec 1302 and Ontario 1304) being neighbors,
located within the second two-dimensional object 1200 (Canada 1200). Two-dimensional objects
can have different rank, wherein the rank of a corresponding two-dimensional object is inversely
related to a number of two-dimensional objects, encompassing that two-dimensional object. For
example, each Quebec 1302 and Ontario 1304, in the example above, are encompassed by two
two-dimensional objects (by Canada 1200 and by North America 1101). Canada 1200 is
encompassed by one two-dimensional object 1101 (by the North America 1101). North America
1101 is not encompassed on the map 1100 of the North America (Mainland). Therefore, both
Quebec 1302 and Ontario 1304 have the lowest rank, Canada 1200 has a medium rank, and the
North America 1101 has a highest rank. The same logic is applicable to any other two-dimensional
objects. For example, in the picture of a car (not depicted), the car can encompass the image of the
door, and the image of the door can encompass images of a door-handle and of a side glass.
Therefore, both the door-handle and the side glass have the lowest rank, the door has a medium
rank, and the whole car has a highest rank. The door-handle and the side glass are neighbors having

the same rank.
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[0070] Borders of two-dimensional objects, stored on the information storage medium 104, can be
defined by perimeters of respective two-dimensional objects. A perimeter of a two-dimensional
object can comprise perimeter portions. A perimeter portion can be stored as a line, connecting
two extreme points of respective perimeter portion, which extreme points of respective perimeter
portion can also be stored on the information storage medium 104. The line can be straight or
curved. In respect to a perimeter portion, one of its two extreme points can be stored by the server
102 on the on the information storage medium 104 as a start extreme point, and another one can

be stored as an end extreme point.

[0071] In some implementations of the present technology, computer-readable instructions, stored
on the information storage medium 104, when executed, can cause the processor 108 to acquire
two-dimensional objects from the information storage medium 104 (for example, from the

database 106), or from an external source (for example, from an external provider of map data).

[0072] In some implementations of the present technology, computer-readable instructions, stored
on the information storage medium 104, when executed, can cause the processor 108 to convert a

two-dimensional object from raster format of representation into a vector format of representation.

[0073] In some implementations of the present technology, computer-readable instructions can
further cause the processor 108 to store, on the information storage medium 104, the first perimeter
by: (i) storing the first perimeter portion as a first line, connecting two extreme points of the first
perimeter portion, wherein a first extreme point of the first perimeter portion is stored as a start
extreme point of the first perimeter portion, and a second extreme point of the first perimeter
portion is stored as an end extreme point the first perimeter portion, and (ii) storing the second
perimeter portion of the first perimeter as a second line, connecting two extreme points of the
second perimeter portion, wherein a first extreme point of the second perimeter portion is stored
as a start extreme point of the second perimeter portion, and a second extreme point of the second
perimeter portion is stored as an end extreme point of the second perimeter portion, the end
extreme point the first perimeter portion being the start extreme point of the second perimeter
portion. Computer-readable instructions can cause the processor 108 to store extreme points of a
respective perimeter as connected by respective lines in the same selected rotational direction,

starting from an extreme point and finishing by the same extreme point. The selected rotational
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direction can be either the clockwise direction for all two-dimensional objects, or the counter-

clockwise direction for all two-dimensional objects.

[0074] In some implementations of the present technology, the first perimeter of the first two-
dimensional object can comprise more than two perimeter portions. In that case, more that two

perimeter portions can be stored on the information storage medium 104.

[0075] For example, referring to Fig. 2, where the first perimeter of the first two-dimensional
object 200 is depicted, the first perimeter comprises seven perimeter portions: a first perimeter
portion 206 of the first perimeter, being a first line 206; a second perimeter portion 208 of the first
perimeter, being a second line 208; an eight perimeter portion 210 of the first perimeter, being an
eight line 210; a fourth perimeter portion 212 of the first perimeter, being a fourth line 212; a fifth
perimeter portion 214 of the first perimeter, being a fifth line 214; a sixth perimeter portion 202 of
the first perimeter, being a sixth line 202; a seventh perimeter portion 204 of the first perimeter,
being a seventh line 204. Recalling that, in the text, the words “first”, “second”, “eight”, 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

between those nouns.

[0076] The first line 206 connects two extreme points 2042 and 2062 in the clockwise direction
250, so that extreme point 2042 becomes a start extreme point of the first perimeter portion 206,
and the extreme point 2062 becomes an end extreme point of the first perimeter portion 206. The
second line 208 connects two extreme points 2062 and 2082 also in the clockwise direction 250,
so that the extreme point 2062 becomes a start extreme point of the second perimeter portion 208,
and the extreme point 2082 becomes the end extreme point of the second perimeter portion 208.
Thus, as we can see from this example, extreme point 2062 is at the very same time acts as the end
extreme point of the first perimeter portion 206, and the start extreme point of the second perimeter

portion 208.

[0077] Extreme points of the first perimeter are connected by respective lines in the same selected
rotational direction (i.e. the clockwise direction 250, in this example) , starting from the extreme
point 2042 and finishing by the same extreme point 2042. Extreme point 2042 is the start extreme

point of the first perimeter portion 206 of the first perimeter, and extreme point 2042 is also the
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end extreme point of the seventh perimeter portion 204 of the first perimeter. As it is shown in Fig.
2, all extreme points are connected in the same clockwise direction 250, so that the end extreme

point of a respective perimeter portion is the start extreme point of another perimeter portion.

[0078] In some implementations of the present technology, computer-readable instructions, stored
on the information storage medium 104, when executed, can cause the processor 108 to acquire a
second two-dimensional object to be stored on the information storage medium 104, a second
perimeter of the second two-dimensional object comprising the second perimeter portion and a
third perimeter portion, the second perimeter portion being a first common perimeter portion of

the first two-dimensional object and of the second two-dimensional object.

[0079] Fig. 3 depicts a non-limiting example of a second two-dimensional object 300. A second
perimeter of the second two-dimensional object 300 comprises four perimeter portions: a third
perimeter portion 302 of the second perimeter, a second perimeter portion 208 of the second
perimeter, a ninth perimeter portion 304 of the second perimeter, and a tenth perimeter portion 306
of the second perimeter. Extreme points of the second perimeter are connected by respective lines
in the same selected rotational direction: as it is shown on Fig. 3, all extreme points are connected
in the same clockwise direction 250, so that the end extreme point of a respective perimeter portion
is the start extreme point of another perimeter portion. As it can be seen from Fig. 3, the second

two-dimensional object 300 is encompassed by the first two-dimensional object 200.

[0080] Fig. 4 depicts an alternative non-limiting example of the second two-dimensional object
400. A second perimeter of the second two-dimensional object 400 comprises alternative four
perimeter portions: a third perimeter portion 402 of the second perimeter, a second perimeter
portion 208 of the second perimeter, a ninth perimeter portion 404 of the second perimeter, and a
tenth perimeter portion 406 of the second perimeter. Extreme points of this alternative
implementation of the second perimeter are also connected by respective lines in the same selected
rotational direction: as it is shown on Fig. 4, all extreme points are connected in the same clockwise
direction 250, so that the end extreme point of a respective perimeter portion is the start extreme

point of another perimeter portion.

[0081] Thus, as it is shown on Fig. 2, Fig. 3, and Fig. 4, extreme points of perimeters within each

figure can be connected by respective lines in the same (the first) selected rotational direction,
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namely in the clockwise direction 250, so that the end extreme point of a respective perimeter

portion is the start extreme point of another perimeter portion.

[0082] In alternative embodiments, extreme points of perimeters can be connected by respective
lines in the same (the second) selected rotational direction, namely in the counter-clockwise
direction 650, as it is shown for illustrative purposes on Fig. 6, so that the end extreme point of a

respective perimeter portion is the start extreme point of another perimeter portion.

[0083] In some implementations of the present technology, computer-readable instructions, stored
on the information storage medium 104, when executed, can further cause the processor 108 to
verify logical hierarchy of the second two-dimensional object 300 or 400, and the first two-

dimensional object 200.

[0084] In some implementations of the present technology, computer-readable instructions can
further cause the processor 108, responsive to the second two-dimensional object 300 depicted on
Fig. 3 being encompassed by the first two-dimensional object 200, to store, on the information
storage medium 104, the second perimeter by: (1) storing the third perimeter portion 302 as a third
line 302, connecting two extreme points 3020 and 2062 of the third perimeter portion, wherein a
first extreme point 3020 of the third perimeter portion is stored as a start extreme point 3020 of the
third perimeter portion, and wherein a second extreme point 2062 of the third perimeter portion is
stored as an end extreme point 2062 of the third perimeter portion, and (2) storing a reference to

the second perimeter portion 208 of the first perimeter.

[0085] In some implementations of the present technology, computer-readable instructions can
further cause the processor 108, responsive to the first two-dimensional object 200 and the second
two-dimensional object 400, depicted on Fig. 4, being neighboring two-dimensional objects 200
and 400, to store, on the information storage medium 104, the second perimeter by: (1) storing the
third perimeter portion as a third line 402, connecting two extreme points 2062 and 4022 of the
third perimeter portion, wherein the first extreme point 2062 of the third perimeter portion is stored
as the start extreme point 2062 of the third perimeter portion, and wherein the second extreme
point 4022 of the third perimeter portion is stored as the end extreme point 4022 of the third
perimeter portion, and by (2) storing a reference to the second perimeter portion 208 of the first

perimeter, the reference including an instruction to interpret the start extreme point 2062 of the
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second perimeter portion 208 of the first perimeter as the end extreme point 2062 of the second
perimeter portion of the second perimeter, and to interpret the end extreme point 2082 of the
second perimeter portion 208 of the first perimeter as a start extreme point 2082 of the second

perimeter portion 208 of the second perimeter.

[0086] In other words, as a result of connection of extreme points in the same rotational direction
(in the clockwise direction 250, in this example), the start extreme point of the second perimeter
portion 208, in respect to the first two-dimensional object 200, is extreme point 2062, and the end
extreme point of the second perimeter portion 208 is extreme point 2082. Therefore, when the first
two-dimensional object 200 encompasses the second two-dimensional object 300, as it is shown
on Fig. 3, the first common perimeter portion 208 has the same start extreme point 2062 and the
same end extreme point 2082 for both the first two-dimensional object 200 and for the second two-
dimensional object 300. However, when the first two-dimensional object 200 and the second two-
dimensional object 400 are neighboring objects, as it is shown on Fig. 4, they still have the first
common perimeter portion 208, but their respective extreme points connected by first common
perimeter portion 208 need to be interpreted differently. As it is depicted in Fig. 4, extreme points
of both two-dimensional objects 200 and 400 are connected in the clockwise direction 250 (in
other words, in the first rotational direction 250), but direction of connection in the first common
perimeter portion 208 is different. In respect to the first two-dimensional object 200, the direction
of connection is downward, and for the second two-dimensional object 400, the direction of
connection is upward. Thus, in respect to the second two-dimensional object 200, extreme point
2062 will be interpreted as the end extreme point 2062, and extreme point 2082 will be interpreted
as the start extreme point 2082. Thus, in the case, where two two-dimensional objects 200 and 400
are neighboring objects, the first common perimeter portion 208 of the first two-dimensional object

200 and of the second two-dimensional object is connected in opposing directions of connection.

[0087] In some implementations of the present technology, computer-readable instructions can
cause the processor 108 to acquire two-dimensional objects. In some implementations of the
present technology, computer-readable instructions can cause the processor 108 to acquire two-
dimensional objects from the information storage medium 104 and, in some implementations, from
the database 106. For example, computer-readable instructions can cause the processor 108 to

acquire the first two-dimensional object 200 and the second two-dimensional object 300, depicted
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on Fig. 3, or to acquire the first two-dimensional object 200 and the second two-dimensional object

400, depicted on Fig. 4.

[0088] In some implementations of the present technology, computer-readable instructions can
cause the processor 108 to determine if the first two-dimensional object and the second two-
dimensional object have a first common perimeter portion. For example, referring to Fig. 3,
computer-readable instructions can cause the processor 108 to determine if the first two-
dimensional object 200 and the second two-dimensional object 300, depicted on Fig. 3 have a first
common perimeter portion 208. As another example, referring to Fig. 4, computer-readable
instructions can cause the processor 108 to determine if the first two-dimensional object 200 and
the second two-dimensional object 400, depicted on Fig. 4 have a first common perimeter portion
208. As aresult, it can be determined that the first two-dimensional object 200 and the second two-

dimensional object 300/400 have the first common perimeter portion 208.

[0089] It is possible, that two two-dimensional objects not to have a common perimeter portion.
For example, if one two-dimensional object is a map Spain (not depicted), and another two-
dimensional object is a map Poland (not depicted), they would have no common perimeter portion.
As another non-limiting example, if one two-dimensional object, depicted on a picture, is a front
wheel of a car, and another two-dimensional object is a rear wheel, they would not have a common

perimeter portion either.

[0090] In some implementations of the present technology, computer-readable instructions can
cause the processor 108, responsive to determining that the first two-dimensional object and the
second two-dimensional object do have the first common perimeter portion, to determine if the
first common perimeter portion, in respect of both the first two-dimensional object and the second

two-dimensional object, are connected in a same direction of connection.

[0091] For example, in respect to the two-dimensional objects 200, 300, depicted in Fig. 3, it will
be determined that two extreme points 2062 and 2082 of the first common perimeter portion 208,
in respect of both the first two-dimensional object 200 and the second two-dimensional object 300,
are connected in the same direction of connection “2062 — 2082, so that extreme point 2062 is

the start extreme point for both the first two-dimensional object 200 and the second two-
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dimensional object 300, and extreme point 2082 is the end extreme point for both the first two-

dimensional object 200 and the second two-dimensional object 300.

[0092] In respect to the two-dimensional objects, depicted on Fig. 4, however, it will be
determined that two extreme points 2062 and 2082 of the first common perimeter portion 208, in
respect to the first two-dimensional object 200 are connected in the direction of connection “2062
— 20827, and in respect to the second two-dimensional object 400 they are connected in an
opposing direction of connection “2082 — 2062”. Therefore, extreme point 2062 will be the start
extreme point for two-dimensional object 200, and the end extreme point for second two-
dimensional object 400. As to extreme point 2082, it will be the end extreme point for two-

dimensional object 200, and the start extreme point for second two-dimensional object 400.

[0093] In some implementations of the present technology, computer-readable instructions can
further cause the processor 108, in response to the sequence of two extreme points of the first
common perimeter portion, in respect of both the first two-dimensional object and the second two-
dimensional object, being connected in the same direction of connection, (i) to determine sizes of
the first two-dimensional object and the second two-dimensional object, and (ii) to determine that
a smaller two-dimensional object, selected from: the first two-dimensional object 200 and the
second two-dimensional object 300, is encompassed by a larger two-dimensional object, selected
from the other one of: the first two-dimensional object 200 and the second two-dimensional object
300. For example, referring to Fig. 3, computer-readable instructions can further cause the
processor 108: (i) to determine sizes of the first two-dimensional object 200 and the second two-
dimensional object 300, and (ii) based on determination that the second two-dimensional object
300 is smaller than the first two-dimensional object 200, to determine that the second two-
dimensional object 300 is encompassed by the first two-dimensional object 200. In other words,
the same direction of connection (“2062 — 2082” and again “2062 — 2082”) is used as a sign that
one of objects encompasses another one. Knowledge of sizes permits determining which one of

two two-dimensional objects encompasses the other one.

[0094] In some implementations of the present technology, computer-readable instructions can
further cause the processor 108, in response to the sequence of two extreme points of the first

common perimeter portion, in respect of both the first two-dimensional object and the second two-
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dimensional object, being connected in opposing directions of connection, determining, that the
first two-dimensional object and the second two-dimensional object are neighbors. Such detection
would take place, for example, if two two-dimensional objects 200 and 400, depicted on Fig. 4,
are being analyzed. As it was described above, directions of connection “2062 — 2082 and “2082
— 2062” are opposing directions of connection, which can be used as a sign that two two-
dimensional objects 200 and 400 are neighboring objects, and neither of them encompasses

another one.

[0095] Fig. 7 illustrates a computer-implemented method 700 of storing at least two two-
dimensional objects on an information storage medium 104, the method 700 being implemented
in accordance with non-limiting embodiments of the present technology and being executable on

the server 102 of the system 100 of Figure 1.

[0096] Step 702 — acquiring a first two-dimensional object 200 to be stored on the
information storage medium 104, a first perimeter of the first two-dimensional object 200

comprising a first perimeter portion 206 and a second perimeter portion 208

[0097] The method 700 starts at step 702, where a computing device, being in this implementation
of the present technology the server 102, acquires the first two-dimensional object 200 to be stored
on the information storage medium 104, the first perimeter of the first two-dimensional object 200

comprising the first perimeter portion 206 and the second perimeter portion 208.

[0098] In this implementation of the present technology, the server 102 acquires first two-
dimensional object 200 from an external resource, which can be a provider of map data. In other
implementations of the present technology, the source of the first two-dimensional picture can be
any suitable source, for example, any device that optically scans images and converts them to a
digital image. Further, the server 102 can convert a two-dimensional object from raster format of

representation into a vector format of representation, and vice versa.

[0099] In this implementation of the present technology, the first two-dimensional object 200 is a

cadastral plan of a land plot. The first two-dimensional object 200 comprises a polygonal object.

[00100] In other embodiments, the first two-dimensional object 200 can be a picture, or any

other graphical two-dimensional object.
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[00101] In other embodiments, the first two-dimensional object 200 also can be a polygonal

object, or it can be a two-dimensional object of any shape.
[00102] Then, the method 700 proceeds to the step 704.

[00103] Step 704 - storing, on the information storage medium 104, the first perimeter

of the first two-dimensional object 200

[00104] Next, at step 704, the server 102 stores, on the information storage medium 104, the

first perimeter of the first two-dimensional object 200, depicted in any one Fig. 2 or Fig. 3.

[00105] In this implementation of the present technology, the server 102 stores the first
perimeter in database 106, which database 106 is stored itself on the information storage medium

104 of the server 102.

[00106] The server 102 stores the first perimeter by storing perimeter portions of the first
perimeter: the first perimeter portion 206 of the first perimeter, being the first line 206, the second
perimeter portion 208 of the first perimeter, being the second line 208; the eight perimeter portion
210 of the first perimeter, being the eight line 210; the fourth perimeter portion 212 of the first
perimeter, being the fourth line 212; the fifth perimeter portion 214 of the first perimeter, being
the fifth line 214; the sixth perimeter portion 202 of the first perimeter, being the sixth line 202;

the seventh perimeter portion 204 of the first perimeter, being the seventh line 204.

[00107] The server 102 stores these perimeter portion, respectively, as (1) the first line 206
connecting two extreme points 2042 and 2062 in the clockwise direction 250, so that extreme point
2042 becomes the start extreme point of the first perimeter portion 206, and the extreme point
2062 becomes the end extreme point of the first perimeter portion 206; (2) the second line 208
connecting two extreme points 2062 and 2082 also in the clockwise direction 250, so that extreme
point 2062 becomes the start extreme point of the second perimeter portion 208, and the extreme
point 2082 becomes the end extreme point of the second perimeter portion 208; (3) the eight line
210 connecting two extreme points 2082 and 2102 also in the clockwise direction 250, so that
extreme point 2082 becomes the start extreme point of the eight perimeter portion 210, and the
extreme point 2102 becomes the end extreme point of the eight perimeter portion 210; (4) the

fourth line 212 connecting two extreme points 2102 and 2122 also in the clockwise direction 250,
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so that extreme point 2102 becomes the start extreme point of the fourth perimeter portion 212,
and the extreme point 2122 becomes the end extreme point of the fourth perimeter portion 212;
(5) the fifth line 214 connecting two extreme points 2122 and 2020 also in the clockwise direction
250, so that extreme point 2122 becomes the start extreme point of the fifth perimeter portion 214,
and the extreme point 2020 becomes the end extreme point of the fifth perimeter portion 214; (6)
the sixth line 202 connecting two extreme points 2020 and 2022 also in the clockwise direction
250, so that extreme point 2020 becomes the start extreme point of the sixth perimeter portion 202,
and the extreme point 2022 becomes the end extreme point of the sixth perimeter portion 202; (7)
the seventh line 204 connecting two extreme points 2022 and 2042 also in the clockwise direction
250, so that extreme point 2022 becomes the start extreme point of the seventh perimeter portion
204, and the extreme point 2042 becomes the end extreme point of the seventh perimeter portion
204. The end extreme point 2042 of the seventh perimeter portion 204 is also the start extreme

point 2042 of the first line 206.

[00108] Thus, as can be seen from this example, end extreme point of each perimeter portion
of a given perimeter is the start extreme point of the next perimeter portion of the same perimeter.
All extreme points of a given perimeter are connected by respective lines in the same selected
rotational direction 250. Extreme point 2042 is the start extreme point of the first perimeter portion
206 of the first perimeter, and extreme point 2042 is also the end extreme point of the seventh
perimeter portion 204 of the first perimeter. Once selected, the same selected rotational direction

250 will be used at step 708 or 712, as applicable.

[00109] In alternative embodiments, all extreme points of the first perimeter can be
connected by respective lines in the same selected rotational direction 650, being counter-
clockwise direction 650. Once selected, the same selected rotational direction 650 will be used for

step 708 or 712, as applicable.
[00110] Then, the method 700 proceeds to step 706

[00111] Step 706 — acquiring a second two-dimensional object 300 or 400 to be stored
on the information storage medium 104, a second perimeter of the second two-dimensional

object 300 or 400 comprising the second perimeter portion and a third perimeter portion,
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the second perimeter portion being a first common perimeter portion of the first two-

dimensional object and of the second two-dimensional object

[00112] Next, at step 706, the server 102 acquires a second two-dimensional object to be

stored on the information storage medium 104.

[00113] The second two-dimensional object can be any two-dimensional object having a
common perimeter portion with the first two-dimensional object 200. The second two-dimensional
object can be the second two-dimensional object 400 being a neighboring object to the first two-
dimensional object 200, or it can be a second two-dimensional object 300 being encompassed by

the first two-dimensional object 200.

[00114] In this implementation of the present technology, the server 102 acquires the second
two-dimensional object 300/400 from an external resource, which is provider of map data. In other
implementations of the present technology, the source of the second two-dimensional object
300/400 can be any suitable source, for example, any device that optically scans images and

converts them to a digital image.

[00115] In this implementation of the present technology, the second two-dimensional

object 300/400 is a polygonal object which is a land plot plan.

[00116] In the case of the second two-dimensional object 300, the second two-dimensional
object 300 is a land plot being a part of a larger land plot, the larger land plot being the first two-
dimensional object 200. For example, the first two-dimensional object 200 can represent the whole
land plot 200, and the second two-dimensional object 300 can represent a part of the land plot 200,

where construction of buildings is permitted by cadastral zoning.

[00117] In the case of the second two-dimensional object 400, the second two-dimensional

object 400 and the first two-dimensional object 200 are neighboring land plots.

[00118] In other embodiments, the second two-dimensional object 300/400 can be a picture,

or any other graphical two-dimensional object.
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[00119] In this implementation of the present technology, the second two-dimensional
object 300/400 is a polygonal object. In other embodiments, the second two-dimensional object

300/400 also can be a polygonal object, or it can be a two-dimensional object of any shape.

[00120] In alternative implementations of the present technology, the server 102 can acquire
more than two two-dimensional objects. For example, the server can acquire a third two-

dimensional object 900, depicted on Fig. 9.
[00121] Then, the method 700 proceeds to the step 708.

[00122] Step 708 — verifying logical hierarchy of the second two-dimensional object
300, 400 and the first two-dimensional object 200

[00123] Next, at step 708, the server 102 verifies logical hierarchy of the second two-

dimensional object 300, 400 and the first two-dimensional object 200.

[00124] If, with regard to a second two-dimensional object, the server 102 will determine
that the second two-dimensional object is encompassed by the first two-dimensional object 200,

then the method 700 proceeds to step 710.

[00125] If, with regard to a second two-dimensional object, the server 102 will determine
that the second two-dimensional object and the first two-dimensional object 200 are neighboring

two-dimensional objects, then the method 700 proceeds to step 712.

[00126] For example, with regard to the second two-dimensional object 300, the server 102
will determine that the second two-dimensional object 300 is encompassed by the first two-
dimensional object 200, as it is shown on Fig. 3, and the method 700 proceeds to step 710.
However, with regard to the second two-dimensional object 400, the server 102 will determine
that the second two-dimensional object 400 and the first two-dimensional object 200 are
neighboring two-dimensional objects, as it is shown on Fig. 4, and the method 700 proceeds to

step 712.

[00127] In alternative implementations of the present technology, when server 102 acquires
more than two two-dimensional objects, the server 102 can verify logical hierarchy of all these

two-dimensional objects, or of at least some of them. For example, when the server 102 acquires
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a third two-dimensional object 900, depicted in Fig. 9, the server 102 can verify logical hierarchy
of the third two-dimensional object 900 vis-a-vis all two-dimensional objects which have common
perimeter portions with it. In the implementation, depicted in Fig.9, the server 102 can verify
logical hierarchy of the third two-dimensional object 900 vis-a-vis the second two-dimensional
object 300 (both the third two-dimensional object 900 and the second two-dimensional object 300
having a common perimeter portion 306). With regard to the third two-dimensional object 900,
the server 102 can determine that the third two-dimensional object 900 and the second two-
dimensional object 300 are neighboring two-dimensional objects. The method 700 proceeds then

to step 712.

[00128] Step 710 - responsive to the second two-dimensional object 300 being
encompassed by the first two-dimensional object 200, storing the second perimeter as a
reference to the second perimeter portion 208 of the first perimeter, and storing other

perimeter portions of the second two-dimensional object 300

[00129] As it was mentioned above, method 700 proceeds to step 710 only if a second two-
dimensional object is encompassed by the first two-dimensional object 200. This scenario is
represented on Fig. 3, where the second two-dimensional object 300 is encompassed by the first

two-dimensional object 200.

[00130] At step 710, the server 102, responsive to the second two-dimensional object being
encompassed by the first two-dimensional object, stores, on the information storage medium 104
in the database 106, a reference to the second perimeter portion 208 of the first perimeter, which
second perimeter portion 208 was previously stored as a line connecting the start extreme point
2062 and the end extreme point 2082. Server 102 does not store the second perimeter portion 208
itself, which is already stored during storing of perimeter portions of the first perimeter of the first

two-dimensional object 200.

[00131] Further, server 102 stores other perimeter portions of the second two-dimensional
object 300 which has not been yet stored: the third perimeter portion 302 of the second perimeter,
a ninth perimeter portion 304 of the second perimeter, and a tenth perimeter portion 306 of the
second perimeter. Extreme points of the second perimeter are connected by respective lines in the

same selected rotational direction: as it is shown on Fig. 3, all extreme points are connected in the
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same clockwise direction 250, so that the end extreme point of a respective perimeter portion is

the start extreme point of another perimeter portion.

[00132] In this implementation of the present technology, the server 102 stores a reference
to the second perimeter portion 208 of the first perimeter, and perimeter portions 302, 304, 306 of
the second perimeter, in database 106, which database 106 is stored itself on the information
storage medium 104 of the server 102. In other implementations of the present technology, the
second perimeter can be stored on the information storage medium 104 in any other convenient

way.

[00133] The server 102 stores these perimeter portion, respectively, as (1) the third line 302
connecting two extreme points 3020 and 2062 in the clockwise direction 250, so that extreme point
3020 becomes the start extreme point of the third perimeter portion 302 of the second perimeter,
and the extreme point 2062 becomes the end extreme point of the third perimeter portion 302 of
the second perimeter; (2) the ninth line 304 connecting two extreme points 2082 and 3042 in the
clockwise direction 250, so that extreme point 2082 becomes the start extreme point of the ninth
perimeter portion 304 of the second perimeter, and the extreme point 3042 becomes the end
extreme point of the ninth perimeter portion 304 of the second perimeter; (3) the tenth line 306
connecting two extreme points 3042 and 3020 in the clockwise direction 250, so that extreme point
3042 becomes the start extreme point of the tenth perimeter portion 306 of the second perimeter,
and the extreme point 3020 becomes the end extreme point of the tenth perimeter portion 306 of

the second perimeter.

[00134] Thus, as can be seen from this example, end extreme point of each perimeter portion
of a given perimeter is the start extreme point of the next perimeter portion of the same perimeter.
All extreme points of a given perimeter are connected by respective lines in the same selected

rotational direction 250.
[00135] Then, the method 700 ends.

[00136] Step 712 — responsive to the second two-dimensional object 400 and the first
two-dimensional object 200 being neighboring two-dimensional objects, storing perimeter

portions of the second two-dimensional object 400, except the second perimeter portion 208,
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and storing a reference to the second perimeter portion 208 of the first perimeter, the
reference including an instruction how to interpret start and end points of the second

perimeter portion 208 with respect to the second two-dimensional object 400

[00137] As it was mentioned above, method 700 proceeds to step 712 only if a second two-
dimensional object and the first two-dimensional object 200 are neighboring two-dimensional
objects. This scenario is represented on Fig. 4, where the second two-dimensional object 400 and

the first two-dimensional object 200 are neighboring two-dimensional objects.

[00138] At step 712, the server 102, responsive to the second two-dimensional object 400
and the first two-dimensional object 200 being neighboring two-dimensional objects, stores, on
the information storage medium 104 in the database 106, a reference to the second perimeter
portion 208 of the first perimeter, which second perimeter portion 208 was previously stored as a
line connecting the start extreme point 2062 and the end extreme point 2082. The reference to the
second perimeter portion 208 of the first perimeter includes an instruction to interpret the start
extreme point 2062 of the second perimeter portion 208 of the first perimeter as an end extreme
point 2062 of the second perimeter portion 208 of the second perimeter, and to interpret the end
extreme point 2082 of the second perimeter portion 208 of the first perimeter as a start extreme
point 2082 of the second perimeter portion 208 of the second perimeter. In other words, if the
second perimeter portion 208, in respect of the first two-dimensional object 200 is interpreted as a
line 208 being “2062 — 2082, so the second perimeter portion 208, in respect of the second two-
dimensional object 400 is interpreted as a line 208 being “2082 — 2062”.

[00139] Further, server 102 stores other perimeter portions of the second two-dimensional
object 400 which has not been yet stored: a third perimeter portion 402 of the second perimeter, a
second perimeter portion 208 of the second perimeter, a ninth perimeter portion 404 of the second
perimeter, and a tenth perimeter portion 406 of the second perimeter. Extreme points of the second
perimeter are connected by respective lines in the same selected rotational direction: as it is shown
on Fig. 4, all extreme points are connected in the same clockwise direction 250, so that the end
extreme point of a respective perimeter portion is the start extreme point of another perimeter

portion.
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[00140] In this implementation of the present technology, the server 102 stores a reference
to the second perimeter portion 208 of the first perimeter, and perimeter portions 402, 404, 406 of
the second perimeter, in database 106, which database 106 is stored itself on the information

storage medium 104 of the server 102.

[00141] The server 102 stores these perimeter portion, respectively, as (1) the third line 402
connecting two extreme points 2062 and 4022 in the clockwise direction 250, so that extreme point
2062 becomes the start extreme point of the third perimeter portion 402 of the second perimeter,
and the extreme point 4022 becomes the end extreme point of the third perimeter portion 402 of
the second perimeter; (2) the ninth line 404 connecting two extreme points 4022 and 4042 in the
clockwise direction 250, so that extreme point 4022 becomes the start extreme point of the ninth
perimeter portion 404 of the second perimeter, and the extreme point 4042 becomes the end
extreme point of the ninth perimeter portion 404 of the second perimeter; (3) the tenth line 406
connecting two extreme points 4042 and 2082 in the clockwise direction 250, so that extreme point
4042 becomes the start extreme point of the tenth perimeter portion 406 of the second perimeter,
and the extreme point 2082 becomes the end extreme point of the tenth perimeter portion 406 of

the second perimeter.

[00142] Thus, as can be seen from this example, end extreme point of each perimeter portion
of a given perimeter is the start extreme point of the next perimeter portion of the same perimeter.
All extreme points of a given perimeter are connected by respective lines in the same selected

rotational direction 250.

[00143] In alternative implementations of the present technology, when server 102 acquires
and verifies logical hierarchy of the third two-dimensional object 900, the server 102, responsive
to the third two-dimensional object 900 and the second two-dimensional object 300 being
neighboring two-dimensional objects, stores, on the information storage medium 104 in the
database 106, a reference to the tenth perimeter portion 306 of the second perimeter, which tenth
perimeter portion 306 was previously stored as a line connecting the start extreme point 3042 and
the end extreme point 3020. The reference to the tenth perimeter portion 306 of the second
perimeter includes an instruction to interpret the start extreme point 3042 of the tenth perimeter

portion 306 of the second perimeter as an end extreme point 3042 of the tenth perimeter portion
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306 of the third perimeter, and to interpret the end extreme point 3020 of the tenth perimeter
portion 306 of the second perimeter as a start extreme point 3020 of the tenth perimeter portion
306 of the third perimeter. In other words, if the tenth perimeter portion 306, in respect of the
second two-dimensional object 300 is interpreted as a line 306 being “3042 — 30207, so the tenth
perimeter portion 306, in respect of the third two-dimensional object 900 is interpreted as a line

306 being “3020 — 3042”.

[00144] Further, server 102 stores other perimeter portions of the third two-dimensional
object 900 which has not been yet stored: an eleventh perimeter portion 902 of the third perimeter,
and a twelfth perimeter portion 904 of the third perimeter. Extreme points of the third perimeter
are connected by respective lines in the same selected rotational direction: as it is shown on Fig.
9, all extreme points are connected in the same clockwise direction 250, so that the end extreme

point of a respective perimeter portion is the start extreme point of another perimeter portion.

[00145] Then, the method 700 ends.

[00146] Fig. 8 illustrates a computer-implemented method 800 of restoring of logical
hierarchy of at least two two-dimensional objects, a first two-dimensional object 200, depicted on
Fig. 2, having a first perimeter, a second two-dimensional object 300/400 (depicted respectively
on Fig. 3 and on Fig. 4) having a second perimeter, the first perimeter and the second perimeter
comprising perimeter portions, each perimeter portion being a line connecting two extreme points
of a respective perimeter portion, extreme points in the first perimeter being connected by
respective lines in a first selected rotational direction 250, extreme points of the second perimeter
being connected by respective lines in the first selected rotational direction 250. The method 800
is implemented in accordance with non-limiting embodiments of the present technology and is
executable on the computing device being, in this implementation, the server 102 of the system
100 of Figure 1. In describing the method 800, description of the first two-dimensional object 200,
description of the second two-dimensional object 300/400, description of respective perimeters,
perimeter portions, extreme points, connecting lines, directions of connections will be omitted to

avoid redundancy. Corresponding descriptions made above are applicable for the method 800.

[00147] Step 802 — acquiring the first two-dimensional object 200 and the second two-
dimensional object 300/400
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[00148] The method 800 starts at step 802, where the server 102, retrieves the first two-

dimensional object 200 and the second two-dimensional object 300/400 from a database 106.

[00149] In this implementation of the present technology, the first two-dimensional object
200 and the second two-dimensional object 300/400 were stored on the information storage
medium 104 in the database 106. The first two-dimensional object 200 and the second two-
dimensional object 300/400 were previously stored on the information storage medium 104 in the

database 106 according to the method 700.

[00150] In alternative implementation of the present technology, the first two-dimensional
object 200 and the second two-dimensional object 300/400 were stored on other information

storage medium, to which server 102 has access.

[00151] In this implementation of the present technology, the first two-dimensional object
200 and the second two-dimensional object 300/400 are plans of land plots. The first two-

dimensional object 200 and the second two-dimensional object 300/400 are a polygonal objects.

[00152] In other embodiments, the first two-dimensional object 200 and the second two-

dimensional object 300/400 can be a picture, or any other graphical two-dimensional objects.

[00153] In other embodiments, the first two-dimensional object 200 and the second two-
dimensional object 300/400 also can be a polygonal objects, or they can be two-dimensional

objects of any shape.

[00154] Then, the method 800 proceeds to the step 804.

[00155] Step 804 — determining if the first two-dimensional object 200 and the second

two-dimensional object 300, 400 have a first common perimeter portion

[00156] Next, at step 804, the server 102 determines if the first two-dimensional object 200

and the second two-dimensional object 300/400 have a first common perimeter portion.

[00157] At this step, the server 102 determines that the database 106 stores the second
perimeter portion 208 as one of perimeter portions of a first perimeter of the first two-dimensional

object 200. At the same time, the database 106 stores a second perimeter of the second two
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dimensional object 300/400 as a reference to the second perimeter portion 208 of the first
perimeter, and as perimeter portions 302/402, 304/404, 306/406 of the second perimeter. Said
reference to the second perimeter portion 208 of the first perimeter can be used by the server 102

as an indicator that the second perimeter portion 208 is the first common perimeter portion 208.

[00158] Then, the method 800 proceeds to the step 806.
[00159] If there is no common perimeter portion, the method 800 ends.
[00160] Step 806 — responsive to determining that the first two-dimensional object 200

and the second two-dimensional object 300, 400 have the first common perimeter portion
208, determining if the first common perimeter portion 208, in respect of both the first two-
dimensional object 200 and the second two-dimensional object 300, 400, is connected in a
same direction of connection, and restoring logical hierarchy of at least two two-dimensional

objects

[00161] Next, at step 806, responsive to determining that the first two-dimensional object
and the second two-dimensional object have the first common perimeter portion, determining if
the first common perimeter portion, in respect of both the first two-dimensional object and the

second two-dimensional object, is connected in a same direction of connection.

[00162] At this step, the server 102 can retrieve the information about the second perimeter
portion 208 of the first perimeter from the database 106. The server will determine that the second
perimeter portion 208 of the first perimeter was stored in the database 106 as two extreme points
2062 and 2082 of the second perimeter portion 208 of the first perimeter in the first rotational
direction 250, and two extreme points 2062 and 2082 are connected as a sequence “2062 — 2082”,
so that extreme point 2062 is the start extreme point for the first two-dimensional object 200, and

extreme point 2082 is the end extreme point for the first two-dimensional object 200.

[00163] Further, the server 102 can retrieve the information about how the second perimeter

was stored in the database 106.

[00164] In respect to the second two-dimensional object 300/400, the server 102 will

retrieve information that the second two-dimensional object 300/400 was stored as a reference to
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the second perimeter portion 208 of the first perimeter, and as perimeter portions 302/402,

304/404, 306/406 of the second perimeter.

[00165] The reference to the second perimeter portion 208, in respect to the second two-
dimensional object 400, includes an instruction to interpret the start extreme point 2062 of the
second perimeter portion 208 of the first perimeter as an end extreme point 2062 of the second
perimeter portion 208 of the second perimeter, and to interpret the end extreme point 2082 of the
second perimeter portion 208 of the first perimeter as a start extreme point 2082 of the second
perimeter portion 208 of the second perimeter. In other words, if the second perimeter portion 208,
in respect of the first two-dimensional object 200 is interpreted as a line 208 being “2062 — 2082”,
so the second perimeter portion 208, in respect of the second two-dimensional object 400 is
interpreted as a line 208 being “2082 — 2062”. In response to the sequence of two extreme points
of the first common perimeter portion 208, in respect of both the first two-dimensional object 200
and the second two-dimensional object 400, being connected in opposing directions of connection,
determining, that the first two-dimensional object 200 and the second two-dimensional object 400

are neighbors.

[00166] The reference to the second perimeter portion 208, in respect to the second two-
dimensional object 300, however, does not include any instructions how to interpret the start
extreme point 2062 of the second perimeter portion 208 of the first perimeter and how to interpret
the end extreme point 2082 of the second perimeter portion 208 of the first perimeter. Based on
absence of instructions to the contrary, the server 102 determines that the sequence of two extreme
points of the first common perimeter portion 208, in respect of both the first two-dimensional
object 200 and the second two-dimensional object 300, are connected in the same direction of
connection “2082 — 2062”. In response to the sequence of two extreme points 2082 and 2062 of
the first common perimeter portion 208, in respect of both the first two-dimensional object 200
and the second two-dimensional object 300, being connected in the same direction of connection
“2082 — 20627, the server 102 determining sizes of the first two-dimensional object 200 and the
second two-dimensional object 300. The server 102 can determine sizes of the first two-
dimensional object 200 and the second two-dimensional object 300 mathematically. Thus, the
server 102 can determine, that the first two dimensional object 200 is larger than the second two

dimensional object 300. Based on this information, the server 102 determines that the larger two-
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dimensional object, which is the first two-dimensional object 200, encompasses the smaller two-

dimensional object, which is the second two-dimensional object 300.

[00167] Then, the server 102 can determine rank of each the first two-dimensional object
and the second two-dimensional object, wherein a rank of a corresponding two-dimensional object
is inversely related to a number of two-dimensional objects encompassing said one of: the first
two-dimensional object and the second two-dimensional object. As it was described above in
respect to Fig. 3, the second two dimensional object 300 is encompassed by 1 (one) two-
dimensional object (by the first two-dimensional object 200). The first two-dimensional object 200
is not encompassed. Therefore the second two-dimensional object 300 has lower rank than the first
two-dimensional object 200. As it was described above in respect to Fig. 4, neither the second two
dimensional object 400 nor the first two-dimensional object 200 are not encompassed (zero two-
dimensional objects are encompassing the second two dimensional object 400 and the first two-
dimensional object 200). Therefore, the second two dimensional object 400 and the first two-

dimensional object 200 have the same rank.
[00168] Then, the method 800 ends.

[00169] Fig. 10 illustrates a variation 1000 of the computer-implemented method 800,
where the second two-dimensional object 300 is encompassed by the first two-dimensional object
200, as it was depicted on Fig. 3, and where the method 800 further comprises retrieving a third
two-dimensional object 900, the third two-dimensional object 900 having a second common
perimeter portion 306 with the second two-dimensional object 300, the third two-dimensional
object 900 having no common perimeter portion with the first two-dimensional object 200, as it is

depicted on Fig. 9.

[00170] Step 1002 — retrieving the third two-dimensional object 900

[00171] The variation of the method 800 starts at step 1002, where the server 102 further

retrieves the third two-dimensional object 900 from a database 106.

[00172] In this implementation of the present technology, the server 102 retrieves the third
two-dimensional object 900 using substantially same procedure as it was described in step 802 of

the method 800.
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[00173] Then, the variation 1000 of the method 800 proceeds to the step 1004.

[00174] Step 1004 - determining if the second common perimeter portion 306, in
respect of both the third two-dimensional object 900 and the second two-dimensional object

300, is connected in a same direction of connection

[00175] At step 1004, the server 102 determines if the second common perimeter portion
306, in respect of both the third two-dimensional object 900 and the second two-dimensional object
300, is connected in a same direction of connection. This step is substantially similar to the step
806 of the method 800. The server 102 determines, with regard to the second two-dimensional
object 300 and the third two-dimensional object 900, that the second common perimeter portion
306, in respect of the third two-dimensional object 900 and the second two-dimensional object
300, is connected in opposing directions of connection (“3042 - 3020 for the second two-

dimensional object 300, and “3020 - 3042” for the third two-dimensional object 900).
[00176] Then, the variation 1000 of the method 800 proceeds to the step 1006.

[00177] Step 1006 - in response to the sequence of two extreme points 3020, 3042 of the
second common perimeter portion 306, in respect of both the third two-dimensional object
900 and the second two-dimensional object 300, being connected in opposing directions of
connection, determining that the third two-dimensional object 900 and the second two-
dimensional object 300 are neighbors, and determining that the third two-dimensional object

900 is encompassed by the first two-dimensional object 200

[00178] At step 1006, the server 102 can retrieve the information about how the third

perimeter was stored in the database 106.

[00179] In respect to the third two-dimensional object 900, the server 102 retrieves
information that the third two-dimensional object 900 was stored as a reference to the tenth
perimeter portion 306 of the second perimeter, and as perimeter portions 902, 904 of the third

perimeter.

[00180] The reference to the tenth perimeter portion 306, in respect to the third two-

dimensional object 900, includes an instruction to interpret the start extreme point 3042 of the
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tenth perimeter portion 306 of the second perimeter as an end extreme point 3042 of the tenth
perimeter portion 306 of the third perimeter, and to interpret the end extreme point 3020 of the
tenth perimeter portion 306 of the second perimeter as a start extreme point 3020 of the tenth
perimeter portion 306 of the third perimeter. In response to the sequence of two extreme points of
the second common perimeter portion 306, in respect of both the third two-dimensional object 900
and the second two-dimensional object 300, being connected in different directions of connection,
the server 102 determines that the third two-dimensional object 900 and the second two-

dimensional object 300 are neighbors.

[00181] Based on the established facts that (1) the second two-dimensional object 300 is
encompassed by the first two-dimensional object 200, and (2) the second two-dimensional object
300 and the third two-dimensional object 900 are neighboring objects, the server 102 determines

that the third two-dimensional object 900 is also encompassed by the first two-dimensional object

200.

[00182] Then, the variation 1000 of the method 800 proceeds to the step 1008.
[00183] Step 1008 — determining rank of each two-dimensional object
[00184] At step 1010, the server 102 determines rank of each the first two-dimensional

object 200, the second two-dimensional object 300, and the third two-dimensional object 900,
wherein a rank of a corresponding two-dimensional object is inversely related to a number of two-
dimensional objects encompassing said one of: the first two-dimensional object and the second
two-dimensional object. As it was described above in respect to Fig. 9, each the second two
dimensional object 300 and the third two dimensional object 900 is encompassed by 1 (one) two-
dimensional object (by the first two-dimensional object 200). The first two-dimensional object 200
is not encompassed. Therefore the second two-dimensional object 300 and the third two-
dimensional object 900 have the same rank which is lower than the rank of the first two-

dimensional object 200.

[00185] Then, the variation 1000 of the method 800 ends.

[00186] Some of these steps and signal sending-receiving are well known in the art and, as

such, have been omitted in certain portions of this description for the sake of simplicity. The signals
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can be sent-received using optical means (such as a fibre-optic connection), electronic means (such
as using wired or wireless connection), and mechanical means (such as pressure-based,

temperature based or any other suitable physical parameter based).

[00187] 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. The scope of the present technology is therefore

intended to be limited solely by the scope of the appended claims.

[00188] From a certain perspective, embodiments of the present technology can be

summarized as follows, structured in numbered clauses:

L. A method (700) of storing at least two two-dimensional objects on an information storage
medium (104), the method (700) executed on a computing device, the computing device

having access to the information storage medium (104), the method (700) comprising:

acquiring (702) a first two-dimensional object (200) to be stored on the information
storage medium (104), a first perimeter of the first two-dimensional object (200)

comprising a first perimeter portion (206) and a second perimeter portion (208);
storing (704), on the information storage medium (104), the first perimeter as:

(i) storing the first perimeter portion (206) as a first line (206), connecting
two extreme points (2042, 2062) of the first perimeter portion (206),
wherein a first extreme point (2042) of the first perimeter portion (206) is
stored as a start extreme point (2042) of the first perimeter portion (206),
and a second extreme point (2062) of the first perimeter portion (206) is

stored as an end extreme point (2062) the first perimeter portion (206),

(i1) storing the second perimeter portion (208) of the first perimeter as a
second line (208), connecting two extreme points (2062, 2082) of the second
perimeter portion (208), wherein a first extreme point (2062) of the second
perimeter portion (208) is stored as a start extreme point (2062) of the

second perimeter portion (208), and a second extreme point (2082) of the
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second perimeter portion (208) is stored as an end extreme point (2082) of
the second perimeter portion (208), the end extreme point (2062) of the first
perimeter portion (206) being the start extreme point (2062) of the second

perimeter portion (208); and

acquiring (706) a second two-dimensional object (300, 400) to be stored on the
information storage medium (104), a second perimeter of the second two-
dimensional object (300, 400) comprising the second perimeter portion (208) and a
third perimeter portion (302, 402), the second perimeter portion (208) being a first
common perimeter portion (208) of the first two-dimensional object (200) and of

the second two-dimensional object (300, 400);

verifying (708) logical hierarchy of the second two-dimensional object (300, 400)

and the first two-dimensional object (200), and

(i) responsive to the second two-dimensional object (300) being
encompassed by the first two-dimensional object (200), storing (710), on the

information storage medium (104), the second perimeter as:

storing the third perimeter portion (302) as a third line (302),
connecting two extreme points (3020, 2062) of the third perimeter
portion (302), wherein a first extreme point (3020) of the third
perimeter portion (302) is stored as a start extreme point (3020) of
the third perimeter portion (302), and wherein a second extreme
point (2062) of the third perimeter portion (302) is stored as an end
extreme point (2062) of the third perimeter portion (302), and

storing a reference to the second perimeter portion (208) of the first

perimeter;

(i1) responsive to the second two-dimensional object (400) and the first two-
dimensional object (200) being neighboring two-dimensional objects,
storing (712), on the information storage medium (104), the second

perimeter as:
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storing the third perimeter portion (402) as a third line (402),
connecting two extreme points (2062, 4022) of the third perimeter
portion (402), wherein a first extreme point (2062) of the third
perimeter portion (402) is stored as a start extreme point (2062) of
the third perimeter portion (402), and wherein a second extreme
point (4022) of the third perimeter portion (402) is stored as an end
extreme point (4022) of the third perimeter portion (402), and

storing a reference to the second perimeter portion (208) of the first
perimeter, the reference including an instruction to interpret the start
extreme point (2062) of the second perimeter portion (208) of the
first perimeter as an end extreme point (2062) of the second
perimeter portion (208) of the second perimeter, and to interpret the
end extreme point (2082) of the second perimeter portion (208) of
the first perimeter as a start extreme point (2082) of the second

perimeter portion (208) of the second perimeter.

The method (700) of clause 1, wherein

extreme points of a respective perimeter are connected by respective lines in a first

selected rotational direction, starting from an extreme point and finishing by the

same extreme point, and wherein

the first rotational direction is selected from: (a) a clockwise direction (250) and (b)

a counter-clockwise direction (650).

The method (700) of any one of clauses 1 to 2, wherein at least one of (a) the first two-

dimensional object (200) and (b) the second two-dimensional object (300, 400) is a

polygonal object.

The method (700) of any one of clauses 1 to 3, wherein each of the first two-dimensional

object (200) and the second two-dimensional object (300, 400) is a part of a plurality of

two-dimensional objects, and wherein the plurality of two two-dimensional objects is a

plurality of map objects.
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The method (700) of any one of clauses 1 to 4, wherein storing, on the information storage
medium (104), at least one, selected from: the first perimeter portion (206), the second
perimeter portion (208), and the third perimeter portion (302, 402), is storing in an at least
one database (106).

The method (700) of any one of clauses 1 to 5, wherein acquiring at least one selected
from: the first two-dimensional object (200) and the second two-dimensional object (300,
400) is converting the corresponding at least one selected from: first two-dimensional
object (200) and the second two-dimensional object (300, 400) from raster format of

representation into a vector format of representation.

A server (102) comprising:

an information storage medium (104);

a processor (108) operationally connected to the information storage medium (104),
the processor (108) configured to store objects, on the information storage medium

(104), the processor (108) being further configured to:

acquire a first two-dimensional object (200) to be stored on the information
storage medium (104), a first perimeter of the first two-dimensional object
(200) comprising a first perimeter portion (206) and a second perimeter

portion (208);
store, on the information storage medium (104), the first perimeter by:

(i) storing the first perimeter portion (206) as a first line (206),
connecting two extreme points (2042, 2062) of the first perimeter
portion (206), wherein a first extreme point (2042) of the first
perimeter portion (206) is stored as a start extreme point (2042) of
the first perimeter portion (206), and a second extreme point (2062)
of the first perimeter portion (206) is stored as an end extreme point

(2062) the first perimeter portion (206),
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(i1) storing the second perimeter portion (208) of the first perimeter
as a second line (208), connecting two extreme points (2062, 2082)
of the second perimeter portion (208), wherein a first extreme point
(2062) of the second perimeter portion (208) is stored as a start
extreme point (2062) of the second perimeter portion (208), and a
second extreme point (2082) of the second perimeter portion (208)
is stored as an end extreme point (2082) of the second perimeter
portion (208), the end extreme point (2062) of the first perimeter
portion (206) being the start extreme point (2062) of the second

perimeter portion (208); and

acquire a second two-dimensional object (300, 400) to be stored on the
information storage medium (104), a second perimeter of the second two-
dimensional object (300, 400) comprising the second perimeter portion
(208) and a third perimeter portion (302, 402), the second perimeter portion
(208) being a first common perimeter portion (208) of the first two-
dimensional object (200) and of the second two-dimensional object (300,

400);

verify logical hierarchy of the second two-dimensional object (300, 400) and

the first two-dimensional object (200), and

(i) responsive to the second two-dimensional object (300) being
encompassed by the first two-dimensional object (200), store, on the

information storage medium (104), the second perimeter by:

storing the third perimeter portion (302) as a third line (302),
connecting two extreme points of the third perimeter portion
(302), wherein a first extreme point of the third perimeter
portion (302) is stored as a start extreme point of the third
perimeter portion (302), and wherein a second extreme point
of the third perimeter portion (302) is stored as an end

extreme point of the third perimeter portion (302), and
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storing a reference to the second perimeter portion (208) of

the first perimeter;

(i1) responsive to the second two-dimensional object (400) and the
first two-dimensional object (200) being neighboring two-
dimensional objects, store, on the information storage medium (104),

the second perimeter by:

storing the third perimeter portion (402) as a third line (402),
connecting two extreme points (2062, 4022) of the third
perimeter portion (402), wherein a first extreme point (2062)
of the third perimeter portion (402) is stored as a start extreme
point (2062) of the third perimeter portion (402), and wherein
a second extreme point (4022) of the third perimeter portion
(402) is stored as an end extreme point (4022) of the third
perimeter portion (402), and by

storing a reference to the second perimeter portion (208) of
the first perimeter, the reference including an instruction to
interpret the start extreme point (2062) of the second
perimeter portion (208) of the first perimeter as an end
extreme point (2062) of the second perimeter portion (208)
of the second perimeter, and to interpret the end extreme
point (2082) of the second perimeter portion (208) of the first
perimeter as a start extreme point (2082) of the second

perimeter portion (208) of the second perimeter.

The server (102) of clause 7, wherein

extreme points of a respective perimeter are connected by respective lines in a first

selected rotational direction, starting from an extreme point and finishing by the

same extreme point, and wherein
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the first rotational direction is selected from: (a) a clockwise direction (250) and (b)

a counter-clockwise direction (650).

9. The server (102) of any one of clauses 7 to 8, wherein at least one of (a) the first two-
dimensional object (200) and (b) the second two-dimensional object (300, 400) is a

polygonal object.

10. The server (102) of any one of clauses 7 to 9, wherein each of the first two-dimensional
object (200) and the second two-dimensional object (300, 400) is a part of a plurality of
two-dimensional objects, and wherein the plurality of two two-dimensional objects is a

plurality of map objects.

I1. The server (102) of any one of clauses 7 to 10, wherein storing, on the information storage
medium (104), at least one, selected from: the first perimeter portion (206), the second
perimeter portion (208), and the third perimeter portion (302, 402), is storing in an at least
one database (106).

12. The server (102) of any one of clauses 7 to 11, wherein acquiring at least one selected from:
the first two-dimensional object (200) and the second two-dimensional object (300, 400)
is converting the corresponding at least one selected from: first two-dimensional object
(200) and the second two-dimensional object (300, 400) from raster format of

representation into a vector format of representation.

[00189] From another certain perspective, embodiments of the present technology can be

summarized as follows, structured in numbered clauses:

L. A method (800, 1000) of restoring of logical hierarchy of at least two two-dimensional
objects (200, 300, 400), a first two-dimensional object (200) having a first perimeter, a
second two-dimensional object (300, 400) having a second perimeter, the first perimeter
and the second perimeter comprising perimeter portions, each perimeter portion being a
line connecting two extreme points of a respective perimeter portion, extreme points in the
first perimeter being connected by respective lines in a first selected rotational direction,

extreme points of the second perimeter being connected by respective lines in the first
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selected rotational direction, the method (800, 1000) executed on a computing device, the

method (800, 1000) comprising:

retrieving the first two-dimensional object (200) and the second two-dimensional

object (300, 400);

determining if the first two-dimensional object (200) and the second two-

dimensional object (300, 400) have a first common perimeter portion;

responsive to determining that the first two-dimensional object (200) and the second
two-dimensional object (300, 400) having the first common perimeter portion
(208), determining if the first common perimeter portion (208), in respect of both
the first two-dimensional object (200) and the second two-dimensional object

(300/400), is connected in a same direction of connection;

in response to the sequence of two extreme points (2062, 2082) of the first common
perimeter portion (208), in respect of both the first two-dimensional object (200)
and the second two-dimensional object (300), being connected in the same direction

of connection (2062-2082 and 2062-2082),

(i) determining sizes of the first two-dimensional object (200) and the

second two-dimensional object (300), and

(ii) determining that a smaller two-dimensional object, selected from: the
first two-dimensional object (200) and the second two-dimensional object
(300), is encompassed by a larger two-dimensional object, selected from
other one of: the first two-dimensional object (200) and the second two-

dimensional object (300); and

in response to the sequence of two extreme points (2062, 2082) of the first common
perimeter portion (208), in respect of both the first two-dimensional object (200)
and the second two-dimensional object (400), being connected in opposing

directions of connection (2062-2082 and 2082-2062), determining, that the first
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two-dimensional object (200) and the second two-dimensional object (400) are

neighbors.

The method (800, 1000) of clause 1, wherein the second two-dimensional object (300) is
encompassed by the first two-dimensional object (200), the method (800, 1000) further
comprising retrieving a third two-dimensional object (900), the third two-dimensional
object (900) having a second common perimeter portion (306) with the second two-
dimensional object (300), the third two-dimensional object (900) having no common
perimeter portion with the first two-dimensional object (200), the method (800, 1000)

further comprising:

determining if the second common perimeter portion (306), in respect of both the
third two-dimensional object (900) and the second two-dimensional object (300), is

connected in a same direction of connection, and

in response to the sequence of two extreme points (3020, 3042) of the second
common perimeter portion (306), in respect of both the third two-dimensional
object (900) and the second two-dimensional object (300), being connected in

opposing directions (3020 — 3042 and 3042 — 3020) of connection:

determining that the third two-dimensional object (900) and the second two-

dimensional object (300) are neighbors, and

determining that the third two-dimensional object (900) is encompassed by

the first two-dimensional object (200).

The method (800, 1000) of any one of clauses 1 to 2, wherein the first two-dimensional
object (200) and the second two-dimensional object (300, 400) are a part of a plurality of
two-dimensional objects, the method (800, 1000) further comprising determining logical
hierarchy of at least two two-dimensional objects from the plurality of two-dimensional
objects, wherein a rank of a corresponding two-dimensional object is inversely related to a
number of other two-dimensional objects encompassing said corresponding two-

dimensional object.

50



WO 2016/189367 PCT/IB2015/057163

The method (800, 1000) of any one of clauses 1 to 3, wherein rotational direction is selected

from: (a) a clockwise direction (250) and (b) a counter clockwise direction (650).

The method (800, 1000) of any one of clauses 1 to 4, wherein at least one of (a) the first
two-dimensional object (200) and (b) the second two-dimensional object (300, 400) is a

polygonal object.

The method (800, 1000) of any one of clauses 1 to 5, wherein the first two-dimensional
object (200) and the second two-dimensional object (300, 400) are the part of a plurality of
two-dimensional objects, and wherein the plurality of two two-dimensional objects is a

plurality of map objects.

The method (800, 1000) of any one of clauses 1 to 6, prior to the retrieving the first
perimeter, the second perimeter, and determining if the first two-dimensional object (200)
and the second two-dimensional object (300, 400) have the first common perimeter portion

(208), the method (800, 1000) further comprising:

acquiring (702) the first two-dimensional object (200) to be stored on the
information storage medium (104), the first perimeter of the first two-dimensional
object (200) comprising a first perimeter portion (206) and a second perimeter

portion (208);

storing (704), on the information storage medium (104), the first perimeter as:

(i) storing the first perimeter portion (206) as a first line (206), connecting
two extreme points (2042, 2062) of the first perimeter portion (206),
wherein a first extreme point (2042) of the first perimeter portion (206) is
stored as a start extreme point (2042) of the first perimeter portion (206),
and a second extreme point (2062) of the first perimeter portion (206) is

stored as an end extreme point (2062) the first perimeter portion (206),

(i1) storing the second perimeter portion (208) of the first perimeter as a
second line (208), connecting two extreme points (2062, 2082) of the second

perimeter portion (208), wherein a first extreme point (2062) of the second
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perimeter portion (208) is stored as a start extreme point (2062) of the
second perimeter portion (208), and a second extreme point (2082) of the
second perimeter portion (208) is stored as an end extreme point (2082) of
the second perimeter portion (208), the end extreme point (2062) of the first
perimeter portion (206) being the start extreme point (2062) of the second

perimeter portion (208); and

acquiring (706) the second two-dimensional object (300, 400) to be stored on the

information storage medium (104), the second perimeter of the second two-

dimensional object (300, 400) comprising the second perimeter portion (208) and a

third perimeter portion (302, 402), the second perimeter portion (208) being the first

common perimeter portion (208) of the first two-dimensional object (200) and of

the second two-dimensional object (300, 400);

verifying (708) logical hierarchy of the second two-dimensional object (300, 400)

and the first two-dimensional object (200), and

(i) responsive to the second two-dimensional object (300) being
encompassed by the first two-dimensional object (200), storing (710), on the

information storage medium (104), the second perimeter as:

storing the third perimeter portion (302) as a third line (302),
connecting two extreme points (3020, 2062) of the third perimeter
portion (302), wherein a first extreme point (3020) of the third
perimeter portion (302) is stored as a start extreme point (3020) of
the third perimeter portion (302), and wherein a second extreme
point (2062) of the third perimeter portion (302) is stored as an end
extreme point (2062) of the third perimeter portion (302), and

storing a reference to the second perimeter portion (208) of the first

perimeter;

(ii) responsive to the second two-dimensional object (400) and the first two-

dimensional object (200) being neighboring two-dimensional objects,
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storing (712), on the information storage medium (104), the second

perimeter as:

storing the third perimeter portion (402) as a third line (402),
connecting two extreme points (2062, 4022) of the third perimeter
portion (402), wherein a first extreme point (2062) of the third
perimeter portion (402) is stored as a start extreme point (2062) of
the third perimeter portion (402), and wherein a second extreme
point (4022) of the third perimeter portion (402) is stored as an end
extreme point (4022) of the third perimeter portion (402), and

storing a reference to the second perimeter portion (208) of the first
perimeter, the reference including an instruction to interpret the start
extreme point (2062) of the second perimeter portion (208) of the
first perimeter as an end extreme point (2062) of the second
perimeter portion (208) of the second perimeter, and to interpret the
end extreme point (2082) of the second perimeter portion (208) of
the first perimeter as a start extreme point (2082) of the second

perimeter portion (208) of the second perimeter.

A server (102) comprising:

an information storage medium (104);

a processor (108) operationally connected to the information storage medium (104),

the processor (108) configured to store objects, on the information storage medium

(104), the processor (108) being further configured to:

retrieve the first two-dimensional object (200) and the second two-

dimensional object (300, 400);

determine if the first two-dimensional object (200) and the second two-

dimensional object (300, 400) have a first common perimeter portion (208);
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responsive to determining that the first two-dimensional object (200) and
the second two-dimensional object (300, 400) having the first common
perimeter portion (208), determine if the first common perimeter portion
(208), in respect of both the first two-dimensional object (200) and the
second two-dimensional object (300, 400), is connected in a same direction

of connection;

in response to the sequence of two extreme points of the first common
perimeter portion (208), in respect of both the first two-dimensional object
(200) and the second two-dimensional object (300), being connected in the

same direction of connection (2062-2082 and 2062-2082),

(i) determine sizes of the first two-dimensional object (200) and the

second two-dimensional object (300), and

(i1) determine that a smaller two-dimensional object, selected from:
the first two-dimensional object (200) and the second two-
dimensional object (300), is encompassed by a larger two-
dimensional object, selected from other one of: the first two-
dimensional object (200) and the second two-dimensional object

(300); and

in response to the sequence of two extreme points (2062, 2082) of the first
common perimeter portion (208), in respect of both the first two-
dimensional object (200) and the second two-dimensional object (400),
being connected in opposing directions of connection (2062-2082 and 2082-
2062), determining, that the first two-dimensional object (200) and the

second two-dimensional object (400) are neighbors.

The server (102) of clause 8, wherein the second two-dimensional object (300) is

encompassed by the first two-dimensional object (200), the processor (108) being further

configured to retrieve a third two-dimensional object (900), the third two-dimensional

object (900) having a second common perimeter portion (306) with the second two-
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dimensional object (300), the third two-dimensional object (900) having no common
perimeter portion with the first two-dimensional object (200), the processor (108) being

further configured to:

determine if the second common perimeter portion (306), in respect of both the third
two-dimensional object (900) and the second two-dimensional object (300), is

connected in a same direction of connection, and

in response to the sequence of two extreme points (3020, 3042) of the second
common perimeter portion (306), in respect of both the third two-dimensional
object (900) and the second two-dimensional object (300), being connected in

opposing directions of connection:

determine that the third two-dimensional object (900) and the second two-

dimensional object (300) are neighbors, and

determine that the third two-dimensional object (900) is encompassed by the

first two-dimensional object (200).

The server (102) of any one of clauses 8 to 9, the processor (108) being further configured
to determine logical hierarchy of at least two two-dimensional objects, being a part of a
plurality of two-dimensional objects, wherein a rank of a corresponding two-dimensional
object is inversely related to a number of other two-dimensional objects encompassing said

corresponding two-dimensional object.

The server (102) of any one of clauses & to 10, wherein rotational direction is selected from:

(a) a clockwise direction (250) and (b) a counter clockwise direction (650).

The server (102) of any one of clauses 8 to 11, wherein at least one of (a) the first two-
dimensional object (200) and (b) the second two-dimensional object (300, 400) is a

polygonal object.

The server (102) of any one of clauses 8 to 12, wherein the first two-dimensional object

(200) and the second two-dimensional object (300, 400) are a part of a plurality of two-
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dimensional objects, and wherein the plurality of two two-dimensional objects is a plurality

of map objects.

The server (102) of any one of clauses 8 to 13, the processor (108) being further configured

to:

acquire the first two-dimensional object (200) to be stored on the information

storage medium (104), a first perimeter of the first two-dimensional object (200)

comprising a first perimeter portion (206) and a second perimeter portion (208);

store, on the information storage medium (104), the first perimeter by:

(1) storing the first perimeter portion (206) as a first line (206), connecting
two extreme points (2042, 2062) of the first perimeter portion (206),
wherein a first extreme point (2042) of the first perimeter portion (206) is
stored as a start extreme point (2042) of the first perimeter portion (206),
and a second extreme point (2062) of the first perimeter portion (206) is

stored as an end extreme point (2062) the first perimeter portion (206),

(i1) storing the second perimeter portion (208) of the first perimeter as a
second line (208), connecting two extreme points (2062, 2082) of the second
perimeter portion (208), wherein a first extreme point (2062) of the second
perimeter portion (208) is stored as a start extreme point (2062) of the
second perimeter portion (208), and a second extreme point (2082) of the
second perimeter portion (208) is stored as an end extreme point (2082) of
the second perimeter portion (208), the end extreme point (2062) of the first
perimeter portion (206) being the start extreme point (2062) of the second

perimeter portion (208); and

acquire the second two-dimensional object (300, 400) to be stored on the

information storage medium (104), the second perimeter of the second two-

dimensional object (300, 400) comprising the second perimeter portion (208) and a

third perimeter portion (302, 402), the second perimeter portion (208) being the first
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common perimeter portion (208) of the first two-dimensional object (200) and of

the second two-dimensional object (300, 400);

verify logical hierarchy of the second two-dimensional object (300, 400) and the

first two-dimensional object (200), and

(i) responsive to the second two-dimensional object (300) being
encompassed by the first two-dimensional object (200), store, on the

information storage medium (104), the second perimeter by:

storing the third perimeter portion (302) as a third line (302),
connecting two extreme points (3020, 2062) of the third perimeter
portion (302), wherein a first extreme point (3020) of the third
perimeter portion (302) is stored as a start extreme point (3020) of
the third perimeter portion (302), and wherein a second extreme
point (2062) of the third perimeter portion (302) is stored as an end
extreme point (2062) of the third perimeter portion (302), and

storing a reference to the second perimeter portion (208) of the first

perimeter;

(i1) responsive to the second two-dimensional object (400) and the first two-
dimensional object (200) being neighboring two-dimensional objects, store,

on the information storage medium (104), the second perimeter by:

storing the third perimeter portion (402) as a third line (402),
connecting two extreme points (2062, 4022) of the third perimeter
portion (402), wherein a first extreme point (2062) of the third
perimeter portion (402) is stored as a start extreme point (2062) of
the third perimeter portion (402), and wherein a second extreme
point (4022) of the third perimeter portion (402) is stored as an end
extreme point (4022) of the third perimeter portion (402), and
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storing a reference to the second perimeter portion (208) of the first
perimeter, the reference including an instruction to interpret the start
extreme point (2062) of the second perimeter portion (208) of the
first perimeter as an end extreme point (2062) of the second
perimeter portion (208) of the second perimeter, and to interpret the
end extreme point (2082) of the second perimeter portion (208) of
the first perimeter as a start extreme point (2082) of the second

perimeter portion (208) of the second perimeter.
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CLAIMS
‘What is claimed 1is:

L. A method of storing at least two two-dimensional objects on an information storage
medium, the method executed on a computing device, the computing device having access

to the information storage medium, the method comprising:

acquiring a first two-dimensional object to be stored on the information storage
medium, a first perimeter of the first two-dimensional object comprising a first

perimeter portion and a second perimeter portion;
storing, on the information storage medium, the first perimeter as:

(1) storing the first perimeter portion as a first line, connecting two extreme
points of the first perimeter portion, wherein a first extreme point of the first
perimeter portion is stored as a start extreme point of the first perimeter
portion, and a second extreme point of the first perimeter portion is stored

as an end extreme point the first perimeter portion,

(i1) storing the second perimeter portion of the first perimeter as a second
line, connecting two extreme points of the second perimeter portion,
wherein a first extreme point of the second perimeter portion is stored as a
start extreme point of the second perimeter portion, and a second extreme
point of the second perimeter portion is stored as an end extreme point of
the second perimeter portion, the end extreme point the first perimeter

portion being the start extreme point of the second perimeter portion; and

acquiring a second two-dimensional object to be stored on the information storage
medium, a second perimeter of the second two-dimensional object comprising the
second perimeter portion and a third perimeter portion, the second perimeter portion
being a first common perimeter portion of the first two-dimensional object and of

the second two-dimensional object;
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verifying logical hierarchy of the second two-dimensional object and the first two-

dimensional object, and

(1) responsive to the second two-dimensional object being encompassed by
the first two-dimensional object, storing, on the information storage

medium, the second perimeter as:

storing the third perimeter portion as a third line, connecting two
extreme points of the third perimeter portion, wherein a first extreme
point of the third perimeter portion is stored as a start extreme point
of the third perimeter portion, and wherein a second extreme point
of the third perimeter portion is stored as an end extreme point of the

third perimeter portion, and

storing a reference to the second perimeter portion of the first

perimeter;

(ii) responsive to the second two-dimensional object and the first two-
dimensional object being neighboring two-dimensional objects, storing, on

the information storage medium, the second perimeter as:

storing the third perimeter portion as a third line, connecting two
extreme points of the third perimeter portion, wherein a first extreme
point of the third perimeter portion is stored as a start extreme point
of the third perimeter portion, and wherein a second extreme point
of the third perimeter portion is stored as an end extreme point of the

third perimeter portion, and

storing a reference to the second perimeter portion of the first
perimeter, the reference including an instruction to interpret the start
extreme point of the second perimeter portion of the first perimeter
as an end extreme point of the second perimeter portion of the second

perimeter, and to interpret the end extreme point of the second
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perimeter portion of the first perimeter as a start extreme point of the

second perimeter portion of the second perimeter.
The method of claim 1, wherein

extreme points of a respective perimeter are connected by respective lines in a first
selected rotational direction, starting from an extreme point and finishing by the

same extreme point, and wherein

the first rotational direction is selected from: (a) a clockwise direction and (b) a

counter-clockwise direction.

The method of claim 1, wherein at least one of (a) the first two-dimensional object and (b)

the second two-dimensional object is a polygonal object.

The method of claim 1, wherein each of the first two-dimensional object and the second
two-dimensional object is a part of a plurality of two-dimensional objects, and wherein the

plurality of two two-dimensional objects is a plurality of map objects.

The method of claim 1, wherein storing, on the information storage medium, at least one,
selected from: the first perimeter portion, the second perimeter portion, and the third

perimeter portion, is storing in an at least one database.

The method of claim 1, wherein acquiring at least one selected from: the first two-
dimensional object and the second two-dimensional object is converting the corresponding
at least one selected from: first two-dimensional object and the second two-dimensional

object from raster format of representation into a vector format of representation.

A server comprising:

an information storage medium;

a processor operationally connected to the information storage medium, the
processor configured to store objects, on the information storage medium, the

processor being further configured to:
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acquire a first two-dimensional object to be stored on the information
storage medium, a first perimeter of the first two-dimensional object

comprising a first perimeter portion and a second perimeter portion;
store, on the information storage medium, the first perimeter by:

(i) storing the first perimeter portion as a first line, connecting two
extreme points of the first perimeter portion, wherein a first extreme
point of the first perimeter portion is stored as a start extreme point
of the first perimeter portion, and a second extreme point of the first
perimeter portion is stored as an end extreme point the first perimeter

portion,

(ii) storing the second perimeter portion of the first perimeter as a
second line, connecting two extreme points of the second perimeter
portion, wherein a first extreme point of the second perimeter portion
is stored as a start extreme point of the second perimeter portion, and
a second extreme point of the second perimeter portion is stored as
an end extreme point of the second perimeter portion, the end
extreme point the first perimeter portion being the start extreme point

of the second perimeter portion; and

acquire a second two-dimensional object to be stored on the information
storage medium, a second perimeter of the second two-dimensional object
comprising the second perimeter portion and a third perimeter portion, the
second perimeter portion being a first common perimeter portion of the first

two-dimensional object and of the second two-dimensional object;

verify logical hierarchy of the second two-dimensional object and the first

two-dimensional object, and

(i) responsive to the second two-dimensional object being
encompassed by the first two-dimensional object, store, on the

information storage medium, the second perimeter by:
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storing the third perimeter portion as a third line, connecting
two extreme points of the third perimeter portion, wherein a
first extreme point of the third perimeter portion is stored as
a start extreme point of the third perimeter portion, and
wherein a second extreme point of the third perimeter portion
is stored as an end extreme point of the third perimeter

portion, and

storing a reference to the second perimeter portion of the first

perimeter;

(ii) responsive to the second two-dimensional object and the first
two-dimensional object being neighboring two-dimensional objects,

store, on the information storage medium, the second perimeter by:

storing the third perimeter portion as a third line, connecting
two extreme points of the third perimeter portion, wherein a
first extreme point of the third perimeter portion is stored as
a start extreme point of the third perimeter portion, and
wherein a second extreme point of the third perimeter portion
is stored as an end extreme point of the third perimeter

portion, and by

storing a reference to the second perimeter portion of the first
perimeter, the reference including an instruction to interpret
the start extreme point of the second perimeter portion of the
first perimeter as an end extreme point of the second
perimeter portion of the second perimeter, and to interpret the
end extreme point of the second perimeter portion of the first
perimeter as a start extreme point of the second perimeter

portion of the second perimeter.

The server of claim 7, wherein
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extreme points of a respective perimeter are connected by respective lines in a first
selected rotational direction, starting from an extreme point and finishing by the

same extreme point, and wherein

the first rotational direction is selected from: (a) a clockwise direction and (b) a

counter-clockwise direction.

The server of claim 7, wherein at least one of (a) the first two-dimensional object and (b)

the second two-dimensional object is a polygonal object.

The server of claim 7, wherein each of the first two-dimensional object and the second two-
dimensional object is a part of a plurality of two-dimensional objects, and wherein the

plurality of two two-dimensional objects is a plurality of map objects.

The server of claim 7, wherein storing, on the information storage medium, at least one,
selected from: the first perimeter portion, the second perimeter portion, and the third

perimeter portion, is storing in an at least one database.

The server of claim 7, wherein acquiring at least one selected from: the first two-
dimensional object and the second two-dimensional object is converting the corresponding
at least one selected from: first two-dimensional object and the second two-dimensional

object from raster format of representation into a vector format of representation.
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