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TYPES OF

VECTOR & RASTER

ADMINISTRATIVE

SOCIO-ECONOMIC

TRANSPORTATION
ENVIRONMENTAL
HYDROGRAPHY VECTOR
0 1 Vertices and paths as points, lines ?

and polygons.

RASTER

Raster data is made up of pixels or 02
grid cells.

https://gisgeography.com/what-is-geodata-geospatial-data/
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[lpoueaypbl KOHTPOA KayecTBa AaHHbIX B ArcGIS 1 QGIS

* [poBepKa Heobxoammoro Habopa ¢painnos C:::%'%“T'Dﬁlmll
BeKTopHble dopmaTbl: SHP, GDB =
dopmamei npoekmos: MXD, QGZ m

* N3yueHne CBOWCTB 1 MeTafaHHbIX = | u
* N3yueHune KapTtorpaduueckoi npoekumm/ o] =

KoopamHaTHOM cucTemMbl AaHHbIX

Borou N s E

* I3yyeHne reomeTpumn AaHHbIX

tttttt

(TouKa, NMHMA, NOAUTOH) S -

* I3yyeHune aTpmbyTOB AaHHbIX

+ Mo Bosdng

(Ha3BaHI/IFI I'IO!'IEI:I, 4YMC/IOBOMU U TEKCTOBbLIN Thnn, HeHyneBble I'IOI'IFI)

Layer Properties L} %

General | Source | Selection | Display | Symbology | Fields | Defintion Query | Labels | Jons & Relates | Tme | HTML Popup

Layer Properties E;' &

Geneal | Source | Selection | Display | Symbology | Feids | Defintion Query | Labels | Joins & Relstes | Tme | HTML Popup
] 4~ &~ Options ~

http://zansea-geonode.org/documents/513/download
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[TpoBEepKa reoMeTpum n aTpnbyToB NPU KOHTPONE
Ka4yecTBa

CyLLeCTBYIOT ABe KaTeropuun ana NnpoBepKu:
feomeTpun

Bonblwas yactb Kommepyeckux n Open source GIS-NpPUNOKEHNN NMELOT
Habopbl MHCTPYMEHTOB A/17 NPOYepPKM OWNOOK reomeTpmmn (Hanpumep,
ArcGIS Checking and Repairing Geometries, QGIS Check Geometry Validity,
nnun GRASS v.clean)

TabnuuHblie gaHHble (MAn ATpnbyTbi)

[Ons 6a3bl reogaHHbIX NpoLuecc BBoAa aTPUOYTUBHbBIX AaHHbIX A0/IKEH
HA4YMHATbCA C CO34aHNA Habopa AOMEHOB, YTO NO3BOAUT N3beKaTb OLWKNOOK
npw nocneaytouiem seoge. Hanpmumep, B ArcGIS ans tabnuu n Habopos
AaHHbIX Attribute Domain, B QGIS co3aaetcs attribute list

https://gis.stackexchange.com/questions/57243/automated-guality-control-and-assurance-geodata?rg=1
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http://resources.arcgis.com/en/help/main/10.1/index.html#//001700000042000000
http://hub.qgis.org/issues/2262
http://grass.osgeo.org/grass64/manuals/v.clean.html
http://resources.arcgis.com/en/help/main/10.1/index.html#//001s00000001000000
https://gis.stackexchange.com/questions/11960/how-to-have-a-drop-down-list-for-feature-editing-attributes-in-quantum-gis
https://gis.stackexchange.com/questions/57243/automated-quality-control-and-assurance-geodata?rq=1

[TpMep opraHmM3aLmm KOHTPOAS KavyecTsa
B reoMHdopmMaLMOoHHOM Ba3e AaHHbIX

Fﬁ'—‘-ﬁ“ *
P S —
Database Fix all errors I I‘ﬁ
Export the Data l
Run Validation
¢ Tonls
Update the J_
| e Not OK
acceptance
# critenia >
Visual QC OK
Parameters for
r Validation
Import Data
Run Automatic
Validation Tools *
[ P
+ Database
o S —

https://www.isprs.org/proceedings/xxxvi/2-c43/postersession/hedge parameshwa et al.pdf
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YacTtb 1. KoHTponb kayectBa AaHHbIX ¢ ArcGIS (ESRI)
OnpeaeneHme OuUueHKN Ka4ecCTBd

Quality control

| Other versions

Domains
Data rendering

Label expressions

Data quality is regulated by a guality assurance (QA) program through quality control (QC) processes, QA is an all-
encompassing management approach that combines technical aspects of quality. qualitative methods. and human resources
in a system designed to meet the customer's expectations. QC is an individual task or set of tasks performed at a given level

of the production process aimed at ensuring the integrity of a product, output, or action.

QC does not have a prescribed time in the preduction process other than as a last step before data delivery, However, this
does not mean that's the first time QC is performed. QC can be performed in process and at any time during production.
Some QC is inherent in the database and occurs on the fly, such as attribution with domains, while other processes must be
applied such as minimum feature detection and visual data validation. Early detection and feedback are essential in

successfully producing high-quality, cost-effective data.

http://desktop.arcqgis.com/en/arcmap/10.3/guide-books/extensions/maritime-charting/quality-control.htm

Quality Control- Processes or tools to
identify errors that are already in the data.

- Examples:

GP tools (Select by Attribute, Select by Location),
GP Model, Data Reviewer Batch Jobs

GP - l'eoobpaboTtka
http://proceedings.esri.com/library/userconf/proc18/tech-workshops/tw 1846-39.pdf
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OCHOBBbI

[MonHoTa n noapobHOCTL

https://www.gislounge.com/spatial-data-quality-an-introduction/

[MpaBMABLHOCTb U AOCTOBEPHOCTL (BapmaHTbl nepeoaa validity)

Jlornyeckaa nocnenoBaTeNIbHOCTb

dusmyeckasn nocnenoBaTeslbHOCTb KomnnekcHblIi xapaktep MAC-aaHHbIX

OTHOCUTeNbHAA Le/TIOCTHOCTb

[MO3NUMOHHAA TOYHOCTb

(Rules and Standards for Spatial Data Quality
in GIS environments, 2003)

Necessity of Analysis. The client will have certain ideas for the development of data. However, in most cases. he
may not be fully aware of what is the best that can be done. It is the job of the GIS analyst to assess carefully the
requirements of the user and suggest what is best suited for his needs. Such an analysis will help in evolving the
needed specifications.

Cost. With any type of information system. carefully planning prior to the acquisition or the creation of data
generally increases the degree of success and efficacy. On the contrary, lack in planning increases the possibility of
a mismatch between the system’s capabilities and the user needs, becoming just a waste of money. The cost of data
development is quite high and the customer should be advised and shown the method through which he can achieve
his aim within his estimate.

Accuracy. Another major issue for the creation of data relates to accuracy, completeness and timeliness. Digitising
information to be included in a GIS is not simple and straightforward. As information is included or excluded to fit
with the application. the accuracy and completeness of that information can be compromised. In addition the
conversion of existing records, without verifying the accuracy of the information with the data subject, can mean
that the quality of the newly digitised information is poor as it is out-of-date or incomplete.

Scaleability Issues. It is important to develop data in order to maintain future expansion always possible. If this is
not considered during the creation of data then different kinds of spatial data pertaining to the same area cannot be
attached with each other because of the difference in the projection systems and the attribute information.

Lack of quality and availability of base data. Data quality is essential when a GIS is used to make decisions that,
potentially, could adversely impact the data subject. Without an accurate information, any potential operational
efficiency or benefit, may be compromised. Many efforts in the creation of data get stuck either because the base
data is unavailable or because id very poor in quality.

Permissions from authorities. This policy on data development needs to be reviewed.

Standards/Formats. A standard format needs to be developed for spatial data because to convert data from different
formats causes the loss of data and their quality gets reduced.

Symbology. Standard sets of symbols should be developed in order to be used with different kind of applications
which vse GIS.

https://www.isprs.org/proceedings/xxxvi/2-c43/postersession/hedge parameshwa et al.pdf
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Peannsauma

- Daily or when editing

http://proceedings.esri.com/library/userconf/proc18/tech-workshops/tw 1846-39.pdf

N
—
S
- Periodically
(weekly or monthly)

Scheduled, automated
Full database

- New or Updated
Dataset

When received
Full dataset

Step in a workflow
Current extent

Geospatial Data Validation
CHECKLIST

—

Check the schema

 Feature type (i.e. layer, level, table ...) names
¥ Attribute names and types

¥ Coordinate system

¥ Allowed geometries

Check the data values

¥ Correct data type for the field

¥ Within the valid range/domain

¥ Check for duplicates (e.g. of a unique key)

¥ Are null values allowed? If so, are the null types
consistent (NaN, infinity, empty strings, etc.)?

Validate the geometry

¥ Self-intersections

¥ Degenerate or corrupt geometries

¥ Null geometries

¥ Vertices with missing normals

A Texture coordinates, for geometry with a texture
nvalid solid boundaries

Hinvalid solid voids

¥ Non-planar surfaces

1 Duplicate consecutive points, in 2D or 3D

Compliance to standards

J0GC

A INSPIRE

¥ Other international standards or trade standards
¥ Your company’s standards

Format-specific QA/QC

¥ICAD data: ensure the robust extraction off@yers,
geometry, text, line types, blocks, extended@ntity data
¥ XML / JSON: validate the syntax or schfma

¥ Tabular data: ensure values pass logiéal tests; check
integration with spatial details

# Databases: check the data and geometry before
attempting to load it into a central repository

¥ Point clouds: check for correct components and
values

Workflow-based validation

¥ Detect differences in an updated version of the same
data

¥ Validate submitted data and immediately give
feedback to stop bad data from being processed

¥ Other requirements for your workflow

Repairing and reporting bad data

¥ Map the schema to fit the destination data model
7 Geometry manipulation

¥ Enforce compliance with your standards

7 Flag the bad data and return it for human analysis
¥ Measure and describe the quality in a standardized
way

¥ Send the report
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http://proceedings.esri.com/library/userconf/proc18/tech-workshops/tw_1846-39.pdf
http://cdn.safe.com/wp-content/uploads/2014/11/Data-QA-Checklist.png

Cnocobbl KOHPUIYPUPOBAHUA (HACTPONKM)
NpoBeAeHMNA KOHTPOIA Ka4eCcTBa

- Automated Data Validation - Manual Data Validation

- Geoprocessing Tools & Models - ArcMap Document
(Toolbox)

- Python Scripts
- ArcGIS Data Reviewer

_ s - ArcGIS Data Reviewer
Geopropessing | Customize  Windo
Eu%er = CheCk"st

Clip

AY Hzxx@el A H A S A

Intersect

Union

)~ ArcMap/ArcCatalog

Merge

Dissolve

Search For Tools

ArcToolbox
. Envircnments...
Results
MaodelBuilder
b Python

Geoprocessing Options...

http://proceedings.esri.com/library/userconf/proc18/tech-workshops/tw 1846-39.pdf
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MHCTPYMEHTbI KOHTPOIA Ka4ecTsa ,ﬂ,aHHbIX B ArcGIS Arcl\/lap

- Tononormsa n ee npasuna
Tononornyeckme npaBuia ornpegenarT
BO3MOXHbl€ MPOCTPaHCTBEHHbIE
OTHOLWUEHNA Mexay obbekTamu

Geodatabase topology rules and topology error
fixes

& Available with Standard or Advanced license.

=i
Polygon rules
Line rul =]
Paoint rul — K‘\a
A License: ¥ create simple, temporary topological relationships between featur

es in ArcGIS for Desktop
an ArcGIS for Desktop Standard or ArcGIS

|
i
|

Basic. Creating or editing geodatabase topology reguires
for Desktop Advanced license.

http://desktop.arcqgis.com/en/arcmap/10.3/manage-data/editing-topology/geodatabase-topology-rules-and-
topology-error-fixes.htm#GUID-50241B19-F084-474C-A861-79AC69441D58

- ArcGIS Data Reviewer

https://gisdigest.wordpress.com/2015/05/02/arcgis-data-reviewer/
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Arcgis Data Reviewer

Data Reviewer

Daka Reviewer =

_reate Polygon Grid Wizard
Table ImparterExporker. ..

Tatal Feature Count

Feview attributes, .,
Version Differences, ..

Positional Accuracy Assessment

Data Reviewer toolbox

The Data Reviewer geoprocessing toolbox contains tools that allow youw to create and delete a Reviewer session, executs a
batch job, and compare the schemas of two geodatabases. You can also write the cutput from another geoprocessing tool

to the Reviewer table when it is a feature class, table, or layer.

= ﬁ Data Reviewer Tools.thx
‘t‘ﬁh Create Reviewer Session
K‘m Delete Reviewer Session
I‘% Execute Reviewer Batch Job
K‘m Scherma Compare
I‘% Write to Reviewer Table

https://desktop.arcqgis.com/en/arcmap/latest/extensions/data-reviewer/a-quick-tour-of-data-reviewer.htm
https://desktop.arcqgis.com/en/arcmap/latest/extensions/data-reviewer/essential-data-reviewer-vocabulary.htm
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NHcTpymeHTbl NposepKku B Arcgis Data Reviewer

* [NpoBepKa 6a3bl gaHHbIX (validation)

* NMposepka Tabauy, lpumepsr. [pogepKku mornosnoauu

Within a database topology, finds polyline features ®
that have nodes that are within a tolerance but

* OueHKa n POCTPAHCTBEHHOTIO NMNAapamMeTpa not connected t cther features Inthe database

topalogy

Comparisan to Topology:
Line must not have dangles

* [IpoBepKa No YMONYAHUIO

* Tononorma

Finds single polyline features that are not
cannected in the database topology

* JlononHUTENbHble NPOBEPKU

¢ npOBepKM NOJIMTOHOB U NONNIUHUN

Finds features that share a node and have identical
attributes in editable fields

* OueHKa 3Ha4yeHun Z o

Line must not have pseudo nodes

* [lpoBepKa 0bbeKTa B 06beEKTE

e [lybnnpoBaHne reoMmeTpum e st oy ot
boundary and h: dentical attributes in editable
. fields
lMpumepsr: Lybriukamel
[ ]
Z:gzafte;dtures of the same geometry type that are 2 [ ] D
° Returns the geometry of features t.hat violate the
Ec;;t):iggiynr:h\zs;;z;:ta;fsat;:en defined for a feature \\
Searches for vertices in selected polyline or polygon [ ]
feature classes that are within a specified tolerance L] oo ) ) ) ) ) ]
of cachother https://www.esri.com/~/media/Files/Pdfs/library/fliers/pdfs/arcqis-
data-reviewer-checks.pdf



https://www.esri.com/~/media/Files/Pdfs/library/fliers/pdfs/arcgis-data-reviewer-checks.pdf

MpoekTnposaHue Reviewer workspace B reobase AaHHbIX

Introduction to storing the Reviewer workspace
in a geodatabase in PostgreSQL

ArcMap 10.7 | Other versions ~

& Available with Data Reviewer license.

PostgreSQL installation

ArcGIS Data Reviewer for Desktop is a data quality-control management application. It requires that you have a workspace
defined when using a Reviewer session to store the results found during your data review process. It creates a new feature
dataset and tables in the geodatabase that you have identified as your Reviewer workspace. The feature dataset includes
point, line, and polygon feature classes, which contain error geometries for the features that have been written to the

Reviewer table. When stored in a enterprise gecdatabase, the Reviewer workspace supports versioning.

This guide book is intended for database administrators as recommendations for establishing the workspace in a

geodatabase in Postgre5QL. The enterprise geodatabase uses ArcGlS technology as the gateway between geographic

information system (GIS) clients and PostgreSQL

https://desktop.arcgis.com/en/arcmap/latest/extensions/data-reviewer-quide/admin-dr-sgl-server/introduction-to-storing-the-data-
reviewer-workspace-in-an-enterprise-geodatabase-in-sql-server.htm
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Yactb 2. KoHTponb KayectBa AaHHbIX B QGIS (Open source)
ROHTPOAb KadecTBa AaHHbIX B QGIS

-
(G About QGIS - 64 Bit | About

QGIS
uuuuuuu 3.:4.9-Madeira QGIS code revision 54585165bh
Compiled against Qt 5.11.2 Running against Qt 5112
Compiled against GDAL/OGR. 241 Running against GDALfOGR 241
Compiled against GEOS 3.7.2CAPI-1L1L0 Running against GEOS 3.7.2-CAPI-1.11.0 b55d2125
PostgreSQL Client Version 9.2.4 SpatiaLite Version 4.3.0

() Untitled Project - QGIS

Project Edit View Layer Seftings Plugins Vector Raster Datsbase Web Progessing Help

hEEEREGRY O 2L AP 4 BHMNI BN -5 - By ¥ T =-CIm-
BV 4w - =4 OR AaJE- Wim %0
& e v = B IQmmemme R|R-YV--mded @

2%  Recent Projects Processing Taolbox
crTe haaO:

QGIS Home Page Jain our user mailing list

Close

[1narnHbl gnsa KOHTPOJIA Q Plugins | A1l 515 =

° TOpOIOgy CheCker & - This is a core plugin, so you can't uninstall it
* 1 Geometry Checker

Topology Checker =

 LESEEE i A Plugin for finding topological errors in
O, geometry checker vector Iayers
Vi Geome‘ChECke' — This is a core plugin, so you can't uninstall it Tu:‘i?’f c::ker Pore Is
.
Geometry Checker Q@
Check geometries for errors
Category Vector
Installed version Version 0.1
r Show errars Topology not checked yet
e Topology Checker Panel | Python Console
e https://docs.qgis.org/3.4/en/docs/user_manual/plugins/core_plugins/plugins_geometry checker.html
e B https://docs.qgis.org/3.4/en/docs/user_manual/plugins/core_plugins/plugins_topology_checker.html
T C KOHTpOﬂb Ka4deCcTBa BEKTOPHbLIX reornpoCTpaHCTBEHHbIX AaHHbIX 15




MHcTpymeHTbl QGIS - 1/3

~ (& Vector general
¢ Assign projection
4% Build virtual vector
& Create attribute index
¢ Create spatial index
4% Define layer projection
¢ Delete duplicate geometries

-
() Delete Duplicate Geometries

:_’. g

Parameters | Log

Delete duplicate geometries

Input layer

This algorithm finds duplicated geometries and

|/ coastline [EPSG:4328]

- ‘ L.l removes them. Attributes are not checked, so in
— case two features have identical geometries but

Selected features only

Cleaned

different attributes, only one of them will be added
to the result layer.

|[create temporary layer]

| Open output file after running algorithm

~ () Vector geometry

mm Add geometry attributes
4 Aggregate
4% Boundary
-3 Bounding boxes
r Buffer
@0 Centroids

L 4 Checkvalid.i.‘ty_

’
(@) Check Vali

:—— -

0%

| Run as Batch Process

14 -
Parameters | Log Check validity
Input layer
3 R This algorithm performs a validity check on the
| /" coastiine [EPSG:4326] - | 7\ | 2 | geometries of a vector layer.
BTt BT I The geometries are dassified in three groups
== Ly {valid, invalid and error), and a vector layer is
Method generated with the features in each of these
categories,
The one selected in digitizing settings GEOS
) ) ) By default the algorithm uses the strict OGC
Ignore ring self intersections definition of palygon validity, where a polygon is
" marked as invalid if a selfintersecting ring causes
VT o an interior hole, If the “Ignore ring self
Create temporary layer intersections” option is checked, then this rule will
|[ porary layer] | |—| be ignored and a more lenient validity chedk will be
| Open output file after running algorithm performed.
Invalid output
|[Create temporary layer] | | |
v | Open output file after running algorithm
Error output
|[Create temporary layer] | | |
v | Open output file after running algorithm
| 0% | Cancel
|Run as Batch Process.. Run ] | Close | | Help |
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MHcTpymenTbl QGIS - 2/3

* (3 Vector geometry
mm Add geometry attributes
-] Aggregate
4% Boundary
-] Bounding boxes
r Buffer
%) Centroids
+ Check validity
ﬂ Collect geometries
i Concave hull (alpha shapes) ~ @ Vector geometry
¥ Concave hull (k-nearest neighber) i Add geometry attributes
¥ Convert geometry type ¥ Aggregate
@ Convex hull -3 Boundary
4 Create layer from extent 4% Bounding boxes
4% Create wedge buffers ™ euffer
@ Delaunay triangulation @ Centroids
N i‘ Delete holes ' Check validity
() Delete Holes : s g &% Collect geometries
* Concave hull (zlpha shapes)
4 Concave hull (k-nearest neighbor’
Parameters | Log Delete holes y ¢ ghbar)
— 4 Convert geometry type
nput layer
] | |_| |_| This algorithm takes a polygon layer and removes ' Convex hull
|| .. 2 holes in polygons. It creates a new vector layer in Create lzver from extent
— == which palygons with holes have been replaced by : ¥
Selected features only palygons with only their external ring. Attributes Create wedge buffers
are not modified. 9 Delaunay triangulation
Remove holes with area less than % Delete hol
An optional minimum area parameter allows = _E oles
| 0.000000 |: | EL remaoving only holes which are smaller than a -3 Densify by count
specified area threshold. Leaving this parameter as Densify by interval
Cleaned 0.0 results in all holes being removed. * .EHSH‘_',‘ Y e
P Dissolve
|[Create temparary laver] 4% Drape (set z-value from raster)
v | Open output file after running algorithm 4% Drop M/Z values
o Eliminate selected polygons
4% Explode lines
'*- Extend lines
4 Extract specific vertices
" Extract vertices
4% Filter vertices by m value
'*- Filter vertices by z value
| 4% Fix geometries
() Fix Geometries : e g
—
Parzmeters | IFi i
arameters | Log Fix geometries
Inputlayer
i S This algorithm attempts to create a valid
| /" coastline [EPSG:4328] - | [ | 2 | representation of a given invalid geometry without
— == losing any of the input vertices. Already-valid
Selected features orly geometries are returned without further
intervention. Always outputs multi-geometry layer.
Fixed geometries
— NOTE: M values will be dropped from the output.
|[Craate temparary layer] | | |
v | Open output file after running algorithm
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MHcTpymeHTbl QGIS - 3/3

- —
Q Remove Null Geometries I : M
— . m——
Lag
Parameters | 1 .
arameters | Log Remove null geometries

Input |

A= |_| S This algorithm removes any features which do not

/" coastiine [EPSG:43: - have a geometry from a vector layer. All other
| fo [E° 26] | o |2| features will be copied unchanged.

Selected features onl
¥ Optionally, the features with null geometries can

Mon null geometries be saved to 3 separate output.

| [Create temparary layer] | |_|

v Open output file after running algorithm

Mull geometries

| 5kip output] | |_|

Open output file after running algorithm () Remove Duplicate Vertices i P ag— —— M
Iy s
4 = -

Parameters | Log Remove duplicate vertices
Input layer

A8 R This algorithm removes duplicate vertices from
| /" coastline [EPSG:4326] - | | ] | 2 | features, wherever removing the vertices does not

= = resultin a degenerate geometry.
Selected featu I
e Slires ory The tolerance parameter specifies the tolerance
Tolerance for coordinates when determining whether vertices
are identical,

| 0.000001 |2 degrees & <
By default, z values are not considered when

@ detecting duplicate vertices, E.g. two vertices with
the same x and y coordinate but different z values
| d will still be considered duplicate and one will be
Eers o removed, If the Use Z Value parameter is true,
| | | then the z values are also tested and vertices with
the same x and v but different z will be maintainad.

Use Z Value

| |[Create temporary layer]

| Run as Batch Process. . ) .
e V| Open output file after running algorithm Mote that duplicate vertices are not tested

between different parts of @ multipart geometry.
E.g. a multipoint geometry with overlapping points
will not be changed by this method.

| 0% | Cancel

Run J | Close | | Help |

|Run as Batch Process. .
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[pumep: NposepKa Ha reoMeTpuyeckue ownbKm

(2 Check Validity

==

N
i
‘ - -
Parameters | Log Check validity
t layer
e This algorithm performs a validity check on the
/' resultDeleteDuplicateGeometries [EPSG:4326] v |9 geometries of a vector layer.
e s The geometries are dassified in three groups
Sttt e (valid, nvald and error), and a vector layer is
Method generated with the features in each of these
categories,
The one selected in digitizing settings QGIS '@ GEOS
) - . G By default the algorithm uses the strict OGC
Ignore ring self intersections [ definition of polygon validity, where a polygon is
¥ L 7 d as invalid if a self-intersecting ring causes
’Q Check Valkdity 0% . - terior hole. If the “Ignore ring self
‘ % | Eections” option is checked, then this rule wil
Parsmeters | Log Check validity ored and a more lenient validity check will be
d,
Ao Check vabdey sartos.. wasntsdmsien
Input perameters: geometries of & vector laye
Name Type Size
|| CheckValidity_ErrorOutput.gpkg GPKG File 96 KB |
| _| CheckValidity_InvalidOutput.gpkg ~ GPKG File 96 KB |
| CheckValidity_ValidOutput.gpkg GPKG File 112 KB|
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CCbINIKU

https://www.gislounge.com/qis-data-a-look-at-accuracy-precision-and-types-of-errors/

https://esriaustraliatechblog.wordpress.com/2014/09/22/data-quality-checks-and-arcqgis-10-x/

https://qgisdigest.wordpress.com/2015/05/23/topology-checker-vs-geometry-checker/

https://en.wikipedia.org/wiki/Free and open-source software

https://desktop.arcgis.com/en/arcmap/latest/extensions/data-reviewer/data-reviewer-custom-steps-and-tokens.htm
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https://en.wikipedia.org/wiki/Free_and_open-source_software
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https://desktop.arcgis.com/en/arcmap/latest/extensions/data-reviewer/data-reviewer-custom-steps-and-tokens.htm

