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                 Component B 

Rapid data collection and integration



Data collection overview
Basic Data
collection

EO-based rapid
characterization

In-situ survey
planning

RRVS and site effects
measurement

Deployment of 
Monitoring devices

refinement
needed ?

Information already available 
or promptly provided by authorities 

Rapid characterization by medium- 
res satellite imagery

Optimization based on information
distribution and end-user constraint

Rapid remote visual screening and
first assessment of site effects

Deployment of sensor network and
start of real-time monitoring

Exposure 
model

End-user interaction

in-situ vulnerability  
characterization

 selection of representative structures 
 and In-situ structural characterization 



The REM Platform



REM Database Schema

Taxonomy

Assets Images

Measurements
etc....



REM Database Schema

Images

Standard
Panoramic 

Omnidirectional

Pre-event / post-event 



REM Database Schema

Assets

Objects+
Attributes+

qualifiers

Taxonomy
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Taxonomy



Multiple Hazards Extension

FLOODS: 
windows

FLOODS: 
openings

STORMS: 
chimneys

EARTHQUAKE: 
walls

NOTE: Experimental extension of REM taxonomy 
to floods is available



Consequence Taxonomy

To be discussed



Consequence Taxonomy

Massimiliano Pittore

EMS-98



Infrastructure Taxonomy

Syner-G

Hazus

.. .

To be discussed



Example: Emergency Limit Condition (CLE)
Critical buildings

Emergency Areas 
  (concentration)

Emergency 
 Areas (recovery)

Link
infrastructure

Access
infrastructure

Possibly
Redundant !

Source: Italian Civil Protection Dept.



Multi-spectral stratification



Multi-spectral stratification: SATEX-plugin



Multi-spectral stratification



Multi-spectral stratification

Training

7 classes
5 ex/class



Multi-spectral stratification

Soil

Vegetation

Commercial  
Industrial

Water

Optical, Very High resolution (Google Maps)



Multi-spectral stratification

Res1 – high density Res1 – low density

Optical, Very High resolution (Google Maps)



Multi-spectral stratification

Res1 – high density

Optical, Very High 
resolution

Multispectral, 
medium-resolution



Multi-spectral stratification

Res1 – high density

Optical, Very High 
resolution

Multispectral, 
medium-resolution



Multi-spectral stratification

Supervised
Classification

(Support Vector
Machines)



In-situ survey planning



In-situ survey planning

Extent and quality of available information are 
Combined with application priorities and constraints
(also based on end-user consultation) to plan the 
Optimal arrangement of sampling points and the 
path for RRVS and field measurements   

Route for mobile 
Mapping activity

Array locations 
for site-effect 
assessment

Planning and screening
Procedures can be iterated for
Incremental refinement of the 
Exposure / vulnerability model



Sampling and Routing
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Sampling and routing - I

text
Sampling

Set

Built-up 
classes



Sampling and routing - II

Built-up 
classes

roads
network



Sampling and Routing - III

Optimized
Route



MOMA – Mobile Mapping



GFZ-MOMA : Mobile Mapping 



MOMA – Mobile Mapping

Acquisition
unit

Omnidirectional
Camera

Battery

MOMA mounted 
On a car

Navigation 
system



MOMA – Mobile Mapping

Omnidirectional 
(radial or equirectangular)

Projection

Perspective (central)
Projection



MOMA – Mobile Mapping

Good weather Bad weather



RRVS Remote Rapid Visual Survey

Direct InspectionRemote Inspection

Preliminary screening Selected direct screening



RRVS Remote Rapid Visual Survey

Use case: exposure / 
vulnerability assessment

Use case: post-disaster 
rapid damage mapping

Ref: FEMA-154 Ref: ATC-20



RRVS Remote Rapid Visual Survey



RRVS Remote Rapid Visual Survey

 Multiple, concurrent users

 Multiple tasks (set of 
sampled buildings)

 Pre-event and post-event
surveys

Next: automatic, 
incremental exposure analysis



Outlook and Conclusions

 Software can be cloned from GFZ git-hub repository:
 
 REM-DB-schema: github.com/GFZ-Centre-for-Early-Warning/REM_DBschema

 REM-SATEX: github.com/GFZ-Centre-for-Early-Warning/REM_satex_plugin

 REM-routing: github.com/GFZ-Centre-for-Early-Warning/REM_optimized_routing

 REM-RRVS: github.com/GFZ-Centre-for-Early-Warning/REM_RRVS

 Current license: BSD3 (to be discussed)

 Participation to development is welcome !



Outlook and Conclusions

 REM provides a useful, efficient platform for information 
collection, integration and analysis

 The use of modular, extensible taxonomy is geared towards 
multi-hazard, systemic assessment

 Mobile mapping as part of a multi-stage environmental 
analysis, to be integrated with direct visual screening and 
in-depth in-situ analysis

 Next: incremental exposure (and vulnerability) modelling 

 Next: integration with real-time structural monitoring 


