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GIS Data Quality Standards

 ISO 19100 series of international 
standards for geographic data quality

 A series of standards for defining, 
describing, and managing geographic 
information

 Wide ranging standards including the 
definition, acquisition, analysis, access, 
accuracy, quality, presentation, and 
transfer of GIS data 



Data Validation and Cleaning

 Applying the standards can lead to specific 
GIS data validation tests
 Schema validation

 Geometry validation

 Attribute validation

 Validation
 Testing for data inconsistencies

 Data cleaning
 Fixing data inconsistencies



Data Validation Examples

 Schema validation
 Feature type

 Attributes

 Attribute data type

 Attribute validation
 Values (domains)

 Mandatory fields

 Geometry validation
 Geometry type

 Self intersection

 Polygons close

 Duplicate points



Examples of Geometry 
Validation

Validation Test Feature 

Type

Description of the validation test FME

8. Slivers or Gaps Polygon Small overlaps or gaps between the boundaries 

of adjacent polygon features


9. Overlapping 

Polygons

Polygon A gross overlap of one polygon feature onto 

another


10. Duplicate Features Line, Polygon Exactly the same geometry and attribution as an 

underlying feature


11. Short Segments Line, Polygon A very short (specified) distance between two 

nodes or vertices. 


12. Null Geometry Point, Line, 

Polygon

No geometry is held against an attribute. 

13. Segment 

Orientation

Line, Polygon Similar to Ring / Polygon rotation but at a finer 

granularity. The rotation between two nodes or 

vertices is checked rather than the entire feature



14. Empty Parts Line, Polygon Similar to null geometry. One geometry in a 

multipart feature is empty




Case Studies and Examples

 Schema Validation

 Validation of CAD Specification

 Domain Validation 

 Advanced Change Detection



Schema Validation

 Proof-of-concept for Infoterra UK

 Application: ESRI Shape data delivery and 
upload.

 Check for a valid schema prior to upload

 Schema Definition

 Empty (ESRI Shape) dataset with all the 
defined feature classes 

 Source Data

 ESRI Shape files – should match the 
schema definition



Schema Validation

 Key Concept

 FME Objects can return the schema 
definition as a feature

 Null geometry

 Feature type
 _feature_type  CensusRegions

 Attribute name & data type
 COUNTYFP fme_varchar(3)

 NAME fme_varchar(100)

 Result: a schema reader (PythonCaller)



Read Source  
Schema
(Python Schema 
Reader)

Schema Validation

Read Schema
Definition
(Python Schema 
Reader)

Compare 
Schemas
(FeatureMerger)

Tests:
Valid Feature Class
Valid Attributes
Valid Attribute Types

FAIL

P
A

S
S

Error Report
(Text Writer)



Schema Validation
Schema Reader

 Key Transformers
 PythonCaller

 FME Objects used to 
create a schema 
reader

 FeatureMerger

import pyfme

class SupplySchema(object):

def __init__(self):

self.logger = pyfme.FMELogfile()

pass

def close(self):

fname = FME_MacroValues['SourceSchema']

reader = pyfme.FMEReader("SHAPE")

reader.open(fname)

schemaFeature = pyfme.FMEFeature()

while reader.readSchema(schemaFeature):

newFeature = pyfme.FMEFeature()

ftype = schemaFeature.getFeatureType()

newFeature.setAttribute('_feature_type',ftype)

for attr in schemaFeature.getAllAttributeNames():

value = schemaFeature.getAttribute(attr)

newFeature.setAttribute(attr,value)

self.pyoutput(newFeature)

reader.close()



Schema Validation

 Alternative approaches:

 None: Quite tedious to do with Testers & 
NullAttributeReplacers

 Cannot get attribute data types in FME 
Workbench 

(at the moment…watch this space)



Validation of CAD Schemas

 Validate AutoCAD DWG datasets against a 
Digital Submission database. 

In conjunction with Bill Ten Broeck of GISFM,Inc.



Validation of CAD Schemas

 Validate for:
 Permitted layers for a specific discipline

 Required layers 
(e.g. Sewer Manhole requires Sewer Line) 

 Required and allowed entities (geometry)

 Validate blocks

 Invalid block

 Block not permitted on layer



Validation of CAD Schemas
Digital Submission Schema Database

 MS Access database contains lookup 
tables for:
 Layers

 Layers & Entities

 Layers & Blocks

 Layers & Discipline

 Entity Types



Digital Submission 
Database

Validation of CAD Schemas
Layer Validation

 Similar data flow for entity and block validation

Schema Lookup
(FeatureMerger)

Tests:
Valid layer
Required layers

P
A

S
S

Error Report
(Text Writer)

Read Source  
Dataset

(AutCAD DWG)

Discipline
(Water, Sewer, 

Survey, etc.)

Layers
(Layer names)

Rejected 
Features
(AutoCAD DWG)



Validation of CAD Schemas

 Alternative approaches:

 Joiner (alternative to FeatureMerger)

 Multiple Testers

 Custom FME Objects application

 Difficult to maintain 
– workspaces are generally a better approach



Domain Validation

 Domains or enumerated values

 Example: Rail Type
Stored value  Enumerated value

1               "Single Track"

2               "Double Track"

3               "Siding“

 Many FME projects require domain code 
mapping or validation



Domain Validation 
Useful FME Transformers

 Joiner and/or FeatureMerger

 Use look-up tables for valid domain values

 Tester/StringSearcher

 ValueMapper

 RangeMapper

 RangeFilter

 TCL/Python



Domain Validation 
Useful FME Transformers

 Joiner and/or FeatureMerger

 Tester/StringSearcher

 New Tester 
functionality

 ValueMapper

 RangeMapper

 RangeFilter

 TCL/Python



Domain Validation 
Useful FME Transformers

 Joiner and/or FeatureMerger

 Tester/StringSearcher

 ValueMapper

 RangeMapper

 RangeFilter

 TCL/Python



Domain Validation 
Useful FME Transformers

 Joiner and/or FeatureMerger

 Tester/StringSearcher

 ValueMapper

 Domain mapping

 RangeMapper

 RangeFilter

 TCL/Python

 Startup & Shutdown TCL & Python 
scripts

 TCLCaller/PythonCaller scripts

lappend sysString 

$FME_MacroValues(FME_HOME_UNIX)/fme;

lappend sysString {Generate};

lappend sysString {GEODATABASE_MDB};

lappend sysString {NULL};

lappend sysString 

$FME_MacroValues(SRC_MDB);

lappend sysString $env(TEMP)/temp.fme;

lappend sysString { -- RESOLVE_DOMAINS};

lappend sysString {YES};

lappend sysString {2>@1};

eval exec $sysString;



Advanced Change Detection
Background

 Integrated Mapping Technologies required a QA 
process for TRIM update mapping

 TRIM – Terrain Resource Information 

Management

 Primary Base Map for BC Government GIS 
applications

 (MOEP and SAIF formats)

 Very exacting data update standards



Advanced Change Detection
Update Specifics

 Comparing the original dataset to the 
updated dataset

 Five classes of update data:
 Untouched

 New

 Modified

 Deleted

 Deleted with Replacement (DLR)



Advanced Change Detection
Data Update Relationships

 Modified features:
 May not have an exact match original data

 Must have a matching replacement feature

 New features:
 May not match any other class or exist in original data

 Deleted and Untouched features:
 May not match any other class but must exist in 

original data

 Deleted/Replaced features:
 Must match Modified and must exist in original data



Advanced Change Detection
FME Workspace Strategy

 Change Detection:

 Problem:

 Modified feature: One feature is broken into three features. 



Advanced Change Detection
FME Workspace Strategy

 NeighborFinder to the rescue

 Chop update lines into points and use NeighborFinder to test 
distance from original line < 1 meter



QA Output

 Flagged points written as Microstation cells and 
Excel record.

 Tool to assist QA, but does not replace human 
intervention.



Data Validation

 FME has a wide range of data validation 
transformers

 Many geometry validation transformers

 More limited attribute validation 
transformers

 FME transformers often “change” the 
geometry of the feature 

 i.e. FME usually tries to fix the geometry 
and the user has to then identify how the 
feature changed



Thank You!

 Questions?

 For more information

 Email: mark.stoakes@safe.com

 URL:   www.safe.com

 Other Resources: 

 support@safe.com

 www.fmepedia.com

http://www.safe.com/
mailto:support@safe.com
http://www.fmepedia.com/

