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When using multi-source spatial data together

Common obstacles in analysis and mapping:

» Spatial and attribute inconsistency caused by
differences in data collection and modeling
Adjacent datasets

» High cost to fix the problems

Overlapping datasets
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Conflation reconciles multi-source datasets and
optimizes data quality and usability

Between overlapping datasets:
> Detect feature changes (differences) through feature matching
> Make spatial adjustment and attribute transfer

Between adjacent datasets:

> Detect and resolve feature conflicts and disconnections throug
matching and alignment

Ultimately:
» Maintain an unified an/_ql/samless datas
> No longer live with various imperfect

> Rely on the data to perform analys
) ( ' n
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Have you used these tools in ArcMap?

Our Initial focuses

Spatial Adjustment v X
Spatial Adjustment~ K " jE=

Develop highly automated tools
In Geoprocessing framework

> Starting with linear features (roads,
parcel lines, rivers, etc.)

> Aiming at high accuracy (not
promising 100%)

> Providing information to facilitate
post-processing

’l:-l::;;:, Generate Rubbersheet Links
"E:::;:, Fubbersheet Features
"E:::;:, Transfer &ttributes

"'E::;::, Transform Features

Build workflows

TW session (01:30pm -
02:45pm, Thursday, Room 31A) &9 Data Management Toals.thx
Conflation Tools and =) Data Comparisan

Workflows: An Introduction '{:::;:, Detect Feature Changes




Edge matching (EM) tools for adjacent datasets
Based on proximity, topology, and continuity analysis, as well as attributes
Information

Generate Edgematch Followed by Edgematch
Links (GEL) Features (EF)
»> From source features » Connects features guided
to adjacent features by the established links

Search distance

Source feature

Adjacent feature

Edgematch link

Adjusted input
feature




Options for connecting features

Input Features Only With Adjacent Features With Border Features

Before

MOVE_ENDPOINT
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ADJUST_VERTICES

Input feature
Edgematch link
Adjacent feature

Border feature

Adjusted input
feature

Adjusted adjacent
feature

Adjacent feature as
reference

Mew ending
location




Align Features
Based on proximity, topology, and similarity analysis, as well as attributes information

Input Features and Input features aligned
Target Features with target features

Search distance

Input feature

——— Target line

E Target polygon







Conceptual workflow




Example edgematching of adjacent datasets
Goal - make two adjacent datasets properly connect

Source features

Together




Results

GEL_Links
-

Move
endpoint




Conflation workflow In real world scenarios

< Preprocessing > -

> In same projection
> Data validation

> Selection of
relevant features

Conflation and
evaluation

> Conflation tools
> Workflow tool

Postprocessing
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Supplemental tools and guidelines for download

http://www.arcgis.com/home/item.htm|?id=36961cdelb074f1f944758f6abec87cc
You can also search by “conflation” at arcgis.com to find the download.

° Conflation Workflow Tools.tbx
. . . = & Support Tools
GP Contlation_ Workflow_Guidelines b Check DFCDNNC Types
5’ Check Feature Matching
9 Check TA No Value
9@ Extract And Classify Feature Vertices
o Flag Vertex Type Difference on Rubbersheet Links
5" Make Histogram
3" Report DFC Results
= & Workflow Steps
p Stepla DFC and Evaluation

This item contains conflation workflow guidelines

and supplemental tools.

by 1812

Last Modified: July 14, 2015

O ratings, 197 downloads

Size: 47 MB
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e Steplb Extract Matched Features

@ Step2 GRL and Evaluation

370 Step3 Rubbersheeting and Assessment
p Stepd TA and Evaluation

I Stepb6a GEL and Evaluation
: gP@ Stepbb Update Link Info

We are improving the add-in toolbar and workflow tools.



http://www.arcgis.com/home/item.html?id=36961cde1b074f1f944758f6abec87cc

Workflow strategy

Spatially
accurate

Demo:
Real world scenario

Generate
Edgematchlinks



Breakdown of the conceptual workflow into sub-steps




Demo data overview

. - EdgeRoadslkm
Two road datasets (an e
area in Alabama): AL TR
> EdgeRoads — 7576 features
> GISRoads — 3634 features

Both datasets:

> Contain roads that are
within 1 km to borders

> Have inconsistent road
IENES




Intersecting links get
NEAR_DIST values

Locations where
links intersect

Delete dangles that are
on links or far from links




GEL result

Generated 454 links; midpoints of links were created for visualization purpose.
Borders were not in the process, but displayed for reference.

o emlinks midPts

4 emlLinks
= Borders (80)




EM_CONF in output

> 100 (matched with no
ambiguity)

> 50 (spatially matched with
unmatched attributes)

> <50 (spatially matched
with some ambiguity and
weak continuity)

| OBJECTID *| SHAPE *| SRC_FID| TGT_FID | EM _CONF] :
402 |[Polyline |  6763|  346|  100] |
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GEL evaluation results

EM_CONF < 33: 134 links
Intersecting links: 33 locations
Potential missing links: 62 source dangle locations

® danglePts_nearLink
X emLinks_IntersectPts

[ oBuzcmo[shuee | sk o[ TGT_FIo[EW CONF] shaPE Lengtn| NEaR FiD [ NEAR bisT
| or[poyine | 200 144 4| 407304 10| 0000043
| w6 poyine | sd0s| 1430 6| 2a6ar2se
| lPoyine | 2| 2| 3 7aei] 1 0
| s[payine | 207 21| |  eaams| 1 0
| s[poyine | 34| soa| 20 areorid] 3| 0

| tafpoyine | 42| soat| 8| tizoreer] 3] 0]
| o[Poyine | 754|313 25|  sefedsst| 5[ 0]
| s[poyine | @B 38| fo| satases| 7| 0]
| [poyine | os6| 3or1| 00|  oesssea] o 0
| or[Poyine | oe7| ati7|  f1|  41omm01] 0| 0]
| a[Poyine | 0sB| 2613|  8|  dedstess]  A1| 0]
| s[poyine | fa6| 2er0| 20|  77sems| ez 0]
| r[Poyine | 30| 3ss|  do0|  4soefoss| 13| 0]
| e3[Poyine | 1407 2000 25| matorazs| 15| 0]
| es[Poyine | 1414| itis| 55| sosesi] 7| 0]
1 erlpoyme | s | 7| oo el 0

It’s time for inspection ...
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Inspection and editing of edgematch links

Reviewed:

> 33 locations of intersecting links
NEAR_DIST >=0

> 98 low EM_CONF links
(EM_CONF < 33) AND (REV_FLAG IS NULL)

> 62 source dangle locations (near links)

Summary:

> 388 (~85%) of total 459 links were
good (54 were flagged for recheck)

> 71 (~15%) of total links were modified,
removed, or added

emLinks_freqREVFLAG

[ OBJECTID - | FREQUENCY| REV_FLAG
1] 267 [<Null>

1 2]  5|Added

| 3 66|Good
| 4 46|Modiy
| 5]  55|Recheck
| 6/  20|Remove




What happened to the SRC_FID and TGT_FID of the added or
modified links?




Edgematch Features

.. Step7 Edgematch

Valll
- Excluding Links

Flagged as Remove




Edgematch result

Review flagged locations ...



Edgematching of adjacent datasets workflow completed!

Processing Time
Automated 6.52 sec
processing 4.09 sec
2.15 sec
12.76 sec

_ Time
QA Links | (2-3 review counts
) er minute
Interactive _ i )
processing Rewevy Count
. (locations or
(n_Ot cou’?tmg feature groups)
final review)

Edit Count

(field values)




Thanks to:

Conclusions and

(DPW), Los Angeles County, USA.

F u t u r e WO r k Resource Management Service,

LLC, Birmingham, AL, USA.

All others who supported us
along the way.




Edge matching can be done more efficiently now

It takes a workflow:

> Use the best practice in preprocessing.

> Run automated tools to obtain highly accu
and evaluation information.

> Interactively review and edit the
worth-investing. P




Consider conflation a higher priority

Study the tools and workflows; understand the
results
» Start with small test areas

Customize the workflows for your organizatic
> Improve data quality and usability
> Bring new live and value to your data

Work with broader commu
> Data sharing and collabo

\ N

> Seamless analysis

Please send us your feedbacks and
share your stories ... ©




Future work

New tools and enhancements

> Split Line By Match tool (for overlapping datasets)
> Better feature matching
> Tools for other feature types

Integrated processing and inspections
> Design of Conflation Manager is underway

Formalization of workflovys

» Common scenarios (e.g. multi-scale o
> Incorporation of other data so
‘\ > Contextual conflation (sp

N = ™
\
N
N\
\
\\
S
\ P
>
\
5
™

¢ gE——




Deawing Osder

ArcGlS Pro - FranceGermany - Map

PROJECT MAP INSERT AMALYSIS

HE Map Topology
T* Status

ﬂi Error Inspector

Clipboard Manage Edits

Ly X

VIEW

]

EDIT

=]

Snapping Create Modify

Snapping

IMAGERY

D—‘

D;_ L

Features

SHARE APPEARAMCE

FEATURE LAYER

LABELIMG
Pﬁ Attributes

b

(-d‘-)

Select Maove Vertices

Selection Tools

Pl Preparation (optional)

[E Clarify topology

[Z=] 5plit lines by match (if the tool is created...)
Pl Automatic processing

[Z=]Run TA and Evaluation process
4 Review

Open the Conflation Inspector |
[F=] Review potential match issues

Review potentially missed matches

[Z=] Review multiple source transfers (optional)
4 Completion

[E=Finalize the transfer

Generate a report about the process (optional)

Contents  Tasks

P - 0O x
E] 1812 (Analysis and Geoprocessing Team) ~ &
 ®
W
Manage
Quality | Cordgtion

Elevation G | Data Re.. Mhensgei~

Conflation Scenarios
Single Tasks

Detect spatial and attribute changes between two
datasets.

Perform rubbersheeting adjustment to bring

source features closer to target features.

Transfer user specified attributes from source to
target features

Perform edgematching adjustment to connect
input features with adjacent features.

Align input features with target features.

Comprehensive Tasks

g Unify two datasets
Reconcile spatial and attribute differences.




Conflation in multi-scale data updating and mapping
DLM - digital landscape model; DCM - digital cartographic model

Source 1
X 4 .
'A‘a‘ ’ Both 'Conﬂated - ') iji:erahzed
A&A - I ' X K
\ — 7\ \'{7 » ‘V‘z ' — .V’!A » -__/l
Changed Source 2 Conflated & updated Re-generalized
B . W— v'l. ?&Vq
: e =
S -~ ~ ®4DLMs_ -
e, \\\\_,fﬁ\




Recent papers
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the implementation, The 17t ICA Generalization Workshop, 2014, Vienna, Austria.
https://kartographie.geo.tu-dresden.de/downloads/ica-gen/workshop2014/genemr2014 submission_8.pdf

» Lee D, Yang W, Ahmed N (2017), Road data conflation — the key step to geospatial data
enhancement, The 27th International Cartographic Conference, 2017, Washington DC, USA.

» Lee D (2015), Using Conflation for Keeping Data Harmonized and Up-to-date, ICA-ISPRS
Workshop on Generalisation and Multiple Representation, 2015, Rio de Janeiro, B
https://kartographie.geo.tu-dresden.de/downloads/ica-gen/workshop2015/genemr2015 submissia

» Lee D, Yang W, Ahmed N (2015) Improving Cross-border Data Reliabi
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Please Take Our Survey on the Esri Events App!

Download the Esri
Events app and find
your event

esri events
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Esri
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DESCRIPTION

This session will provide an overview of
ArcPad, Esri's software for mobile GIS and

field mapping, with an emphasis on the new
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