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INTEGRATING OPENSTREETMAP
(OSM) WITH REMOTE SENSING
DEVICES

IN THIS PRESENTATION, WE WILL EXPLORE THE EXCITING WORLD OF
INTEGRATING OPENSTREETMAP (OSM) WITH REMOTE SENSING DEVICES. WE
WILL DISCUSS WHAT OSM IS, THE DIFFERENT TYPES OF REMOTE SENSING
DEVICES, THE BENEFITS OF INTEGRATING THESE TWO TECHNOLOGIES, AND
SOME OF THE CHALLENGES AND CONSIDERATIONS INVOLVED. BY THE END OF
THIS PRESENTATION, YOU WILL HAVE A BETTER UNDERSTANDING OF HOW THIS
POWERFUL COMBINATION CAN BE USED TO IMPROVE THE ACCURACY AND
COMPLETENESS OF OPENSTREETIMAP DATA, AS WELL AS TO SUPPORT A WIDE
RANGE OF APPLICATIONS.



WHAT IS OPENSTREETMAP (OSM)?

OPEN SOURCE AND COLLABORATIVE GEOSPATIAL DATABASE

V)
o
Ll
Ll
T
e
)
o)
)
>
L
o
VI
p
=2
)
=
=
o
(@)
el
<
o
)
o |
O
<
>
o
(@)
L
=
<
=
e
=
()
=
<
o
o
<
Ll
o
09

BUILDINGS, POINTS OF INTEREST, AND MORE

’

INCLUDES ROADS

FREELY AVAILABLE FOR ANYONE TO USE AND CONTRIBUTE TO



TYPES OF REMOTE SENSING DEVICES

*  SATELLITES

*  THESE ORBIT THE EARTH AND CAN CAPTURE HIGH-RESOLUTION IMAGES OF LARGE AREAS.
*  AERIAL PHOTOGRAPHY

*  THIS INVOLVES TAKING PHOTOGRAPHS FROM AIRPLANES OR OTHER FLYING VEHICLES.
* DRONES

*  THESE UNMANNED AERIAL VEHICLES (UAVS) CAN BE USED TO CAPTURE HIGH-RESOLUTION
IMAGES AND VIDEOS FROM A LOWER ALTITUDE THAN SATELLITES.

* LIDAR (LIGHT DETECTION AND RANGING)

*  THIS TECHNOLOGY USES LASERS TO MEASURE THE DISTANCE TO OBJECTS ON THE EARTH'S
SURFACE. LIDAR CAN BE USED TO CREATE HIGHLY ACCURATE 3D MODELS OF THE TERRAIN.



BENEFITS OF INTEGRATING OSM WITH
REMOTE SENSING DEVICES

* |MPROVE THE ACCURACY AND COMPLETENESS OF OSM DATA: REMOTE
SENSING DATA CAN BE USED TO IDENTIFY MISSING FEATURES IN OSM, SUcH
AS NEW ROADS OR BUILDINGS. |IT CAN ALSO BE USED TO VALIDATE EXISTING
OSM DATA AND ENSURE THAT IT IS UP-TO-DATE.

e |UPDATE OSM DATA OVER TIME: REMOTE SENSING DATA CAN BE USED TO
TRACK CHANGES TO THE EARTH'S SURFACE OVER TIME. THIS CAN BE
HELPFUL FOR KEEPING OSM DATA UP-TO-DATE.

* SUPPORT A WIDE RANGE OF APPLICATIONS: THE COMBINATION OF OSM
AND REMOTE SENSING DATA CAN BE USED TO SUPPORT A WIDE RANGE OF
APPLICATIONS, SUCH AS DISASTER RESPONSE, URBAN PLANNING, AND
ENVIRONMENTAL MONITORING.




CHALLENGES AND CONSIDERATIONS

* DATA QUALITY AND AVAILABILITY: THE QUALITY AND AVAILABILITY OF
REMOTE SENSING DATA CAN VARY DEPENDING ON THE SENSOR, THE
LOCATION, AND THE TIME OF YEAR.

* PROCESSING AND ANALYSIS REQUIREMENTS: PROCESSING AND ANALYZING
REMOTE SENSING DATA CAN BE COMPLEX AND TIME-CONSUMING.

® SKILLSET AND EXPERTISE: INTEGRATING OSM WITH REMOTE SENSING
DATA REQUIRES A CERTAIN LEVEL OF SKILLSET AND EXPERTISE




APPLICATIONS FOR INTEGRATING
OPENSTREETMAP (OSM) WITH
REMOTE SENSING DEVICES

* IMPROVING OSM DATA ACCURACY AND COMPLETENESS
* DISASTER RESPONSE AND RISK MIANAGEMENT

* URBAN PLANNING AND DEVELOPMENT

* ENVIRONMENTAL MONITORING AND CONSERVATION

* NAVIGATION AND LOCATION-BASED SERVICES



IMPROVING OSM DATA ACCURACY
AND COMPLETENESS

* IDENTIFYING MISSING FEATURES: REMOTE SENSING IMAGERY, PARTICULARLY FROM
HIGH-RESOLUTION SATELLITES OR DRONES, CAN REVEAL FEATURES NOT YET CAPTURED IN
OSM. THIS COULD INCLUDE NEW BUILDINGS, ROADS, OR CHANGES IN LAND USE.

* VALIDATING EXISTING DATA: BY COMPARING OSM DATA WITH REMOTE SENSING DATA,
INCONSISTENCIES OR INACCURACIES IN EXISTING FEATURES CAN BE IDENTIFIED AND
CORRECTED. THIS HELPS MAINTAIN THE OVERALL QUALITY AND RELIABILITY OF OSM.

* MAPPING UNDERSERVED AREAS: REMOTE SENSING CAN PROVIDE DATA FOR REGIONS
WITH LIMITED GROUND-BASED INFORMATION. THIS ALLOWS FOR INITIAL MAPPING OF
THESE AREAS IN OSM, WHICH CAN THEN BE FURTHER REFINED THROUGH COMMUNITY
CONTRIBUTIONS.




DISASTER RESPONSE AND RISK
MANAGEMENT

* RAPID DAMAGE ASSESSMENT: FOLLOWING NATURAL DISASTERS LIKE
FLOODS OR EARTHQUAKES, REMOTE SENSING DATA CAN BE USED TO ASSESS
THE EXTENT OF DAMAGE QUICKLY. THIS INFORMATION, COMBINED WITH
OSM DATA ON INFRASTRUCTURE AND POPULATION CENTERS, CAN HELP
TARGETRRELIEF-EFFORTS-EEFECTIVELY.

* MIONITORING VULNERABLE AREAS: REMOTE SENSING DATA CAN BE USED
TO IDENTIFY AREAS PRONE TO LANDSLIDES, FLOODS, OR OTHER NATURAL
HAZARDS. BY INTEGRATING THIS DATA WITH OSM INFRASTRUCTURE
INFORMATION, RISK MAPS CAN BE CREATED TO SUPPORT DISASTER
PREPAREDNESS EFFORTS.



URBAN PLANNING AND DEVELOPMENT

*  URBAN SPRAWL MONITORING: TRACKING CHANGES IN URBAN AREAS OVER TIME USING
REMOTE SENSING DATA HELPS PLANNERS UNDERSTAND GROWTH PATTERNS AND INFORM

DEVELOPMENT STRATEGIES.

* INFRASTRUCTURE PLANNING: DETAILED INFORMATION ON EXISTING INFRASTRUCTURE LIKE
ROADS AND BUILDINGS IN OSM, COMBINED WITH REMOTE SENSING DATA ON LAND USE AND
TERRAIN, CAN BE USED TO PLAN FOR NEW INFRASTRUCTURE PROJECTS.

* 4. ENVIRONMENTAL MONITORING AND CONSERVATION:

*  DEFORESTATION MONITORING: REMOTE SENSING DATA CAN BE USED TO TRACK CHANGES IN
FOREST COVER OVER TIME, HELPING IDENTIFY AREAS OF DEFORESTATION. THIS INFORMATION,
OVERLAID ON PROTECTED AREA BOUNDARIES IN OSM, CAN BE USED FOR CONSERVATION
EFFORTS.

* LAND COVER MAPPING: BY ANALYZING REMOTE SENSING DATA, DIFFERENT TYPES OF LAND
COVER (E.G., FORESTS, GRASSLANDS, WETLANDS) CAN BE CLASSIFIED. THIS INFORMATION,
INTEGRATED WITH OSM DATA ON LAND USE, CAN SUPPORT ENVIRONMENTAL MONITORING
AND RESOURCE MANAGEMENT.




NAVIGATION AND LOCATION-BASED
SERVICES

* IMPROVING ROUTING ACCURACY: HIGH-RESOLUTION REMOTE SENSING
DATA CAN BE USED TO REFINE THE GEOMETRY OF ROADS AND PATHS IN
OSM. THIS LEADS TO MORE ACCURATE ROUTING FOR NAVIGATION
APPLICATIONS THAT RELY ON OSM DATA.

* |IDENTIFYING POINTS OF INTEREST: REMOTE SENSING DATA CAN BE USED
TO IDENTIFY POTENTIAL POINTS OF INTEREST (POIS) NOT YET CAPTURED IN
OSM, SUCH AS PARKS, HISTORICAL LANDMARKS, OR PUBLIC AMENITIES.




HOW TO USE REMOTE SENSING ~
DATA IN JOSM < e

* DATA ACQUISITION AND PREPROCESSING
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e ANALYSIS AND FEATURE EXTRACTION
* |INTEGRATION WITH JOSM FOR EDITING

* UPLOADING EDITS




DATA ACQUISITION AND
PREPROCESSING

* CHOOSE YOUR REMOTE SENSING DATA:

DEPENDING ON YOUR PROJECT AND RESOURCES, CONSIDER OPTIONS LIKE HIGH-
RESOLUTION SATELLITE IMAGERY (E.G., AIRBUS, PLANET LABS), DRONE IMAGERY,
OR LIDAR DATA (OFTEN AVAILABLE FROM GOVERNMENT AGENCIES).

FREE OR LOW-COST OPTIONS MIGHT HAVE LIMITATIONS IN RESOLUTION OR UPDATE
FREQUENCY.

* DATA PREPROCESSING:

YOU MIGHT NEED SOFTWARE SPECIFIC TO THE DATA FORMAT (E.G., ENVI FOR
SATELLITE IMAGERY) TO PERFORM TASKS LIKE GEOMETRIC CORRECTION (ALIGNING
THE IMAGE WITH REAL-WORLD COORDINATES) OR ATMOSPHERIC CORRECTION
(ADJUSTING FOR ATMOSPHERIC EFFECTS).
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ANALYSIS AND FEATURE EXTRACTION

* SOFTWARE CHOICE: TOOLS LIKE QGIS, A FREE AND OPEN-SOURCE
GEOGRAPHIC INFORMATION SYSTEM (GIS) SOFTWARE, CAN BE USED TO
ANALYZE REMOTE SENSING DATA.

* FEATURE EXTRACTION: DEPENDING ON YOUR PROJECT GOALS, YOU MIGHT

USE TOOLS WITHIN QGIS OR SPECIALIZED SOFTWARE TO EXTRACT SPECIFIC
FEATURES FROM THE IMAGERY.

* FOR EXAMPLE, YOU COULD EXTRACT BUILDING FOOTPRINTS FROM HIGH-
RESOLUTION IMAGERY OR ROAD CENTERLINES FROM LIDAR DATA
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INTEGRATION WITH JOSM FOR
EDITING

* EXPORT EXTRACTED FEATURES: THE EXTRACTED FEATURES (E.G., IN VECTOR DATA
FORMATS LIKE GEOJSON OR SHAPEFILE) CAN BE EXPORTED FROM YOUR ANALYSIS

SOFTWARE.

* JOSM PLUGINS FOR DATA IMPORT: WHILE JOSM DOESN'T NATIVELY HANDLE THESE
FORMATS, PLUGINS LIKE "JOSM-OVERPASS-API-PLUGIN" OR "JOSM- VECTORIALES"
CAN BE USED TO IMPORT VECTOR DATA AS OVERLAYS WITHIN JOSM.

* VISUAL COMPARISON AND EDITING: THESE OVERLAYS CAN BE DISPLAYED ALONGSIDE
EXISTING OSM DATA IN JOSM. YOU CAN THEN VISUALLY COMPARE THE IMAGERY AND
EXTRACTED FEATURES WITH EXISTING FEATURES IN OSM AND MAKE EDITS AS NEEDED.
THIS COULD INVOLVE ADDING MISSING FEATURES, REFINING EXISTING ROAD
GEOMETRIES, OR CORRECTING INACCURACIES.




UPLOADING EDITS

*  ONCE YOU'VE COMPLETED YOUR EDITS IN JOSM, YOU CAN FOLLOW THE STANDARD PROCESS TO UPLOAD
YOUR CHANGES AND CONTRIBUTE THEM BACK TO THE MAIN OPENSTREETMAP DATABASE.

*  ADDITIONAL TIPS:

e  CoMMUNITY RESOURCES: THE OPENSTREETMAP WIKI AND FORUMS ARE VALUABLE RESOURCES FOR
FINDING TUTORIALS AND WORKFLOWS RELATED TO INTEGRATING REMOTE SENSING DATA WITH OSM.

*  START SMALL: IF YOU'RE NEW TO REMOTE SENSING, CONSIDER STARTING WITH A SMALL PROJECT USING
FREELY AVAILABLE DATA TO GAIN EXPERIENCE BEFORE TACKLING LARGER INITIATIVES.

*  DATA ATTRIBUTION: ALWAYS BE MINDFUL OF DATA LICENSING TERMS WHEN USING REMOTE SENSING
DATA. ENSURE PROPER ATTRIBUTION IF REQUIRED BY THE DATA SOURCE.
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