


Locations of Fraunhofer IOSB

Site Karlsruhe Site Ettlingen

Lemgo

Site Karlsruhe
Director: Prof. Dr.-Ing. 
Jürgen Beyerer
(executive)

Site Ettlingen
Director: Prof. Dr. 
Maurus Tacke

Operational Costs 2010  37,5 Mio €

Permanent employees 377

Of which scientists & engineers   282
Ilmenau

Of which scientists & engineers   282

Additional student aids 130

BeijingDepartment of Computer Sciences, 
Institute for Anthropomatics, Vision and Fusion Laboratory

The IOSB is connected to Karlsruhe Institute of Technology KIT
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Outline

Reconnaissance & Surveillance
Overview

Introduction & Workflows
Sensors and Exploitation Systems
U ‘ T kUsers‘ Tasks

Preparation
Detection, Classification, , ,
Identification, Technical Analysis

Interoperability – Information & Services
Conclusion and Further ResearchConclusion and Further Research

Interoperability (World and Press 2004, No. 1296)
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Information Management Cycle

Information Management CycleCoping With The Unexpected

Multi Source 
Data Fusion

Data Acquisition

Requests for
Information

Virtual
Knowledge ExploitationDissemination

Information

g
Base

I f i

p

D i i Informat ion

Information Fusion

Decision

Decision Support
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Reconnaissance Cycle / Exploitation Cyle

Tasking Mission planning Headquarter

Expl Task Report

Planning

Expl. Task Report

Historical data

Execution

Reque Archiving

Maps

Processing /

ester Sensor data

Region of 
InterestProcessing /

Exploitation
Interest

Objects

Collateral data

Dissemination
Objects

Report

© Fraunhofer IOSB 5

p



Target Categories (STANAG 3596) & Purpose Codes

El k i
Military

HQ  &
Storage 
& R i Military Obstacle 

03
04 05 06 07

08Elektronic
Installations

HQs &
Barracks

& Repair
install.       

Military 
Activity

Missiles and 
Artillery Systems

Shipping
crossing

Route
reconnaissance

09
02

08

01 Airfields

reconnaissance

Terrain
reconnaissanceS ifi

10
Change 
detection / 

ill

A
B

C
D

New Target

Damage
Assessment

Coastal
reconnaissance

reconnaissanceSpecific
structures

Urban areas,
habitations 11

19
surveillanceC

Planning

Water 
Control 
inst.

Bridges
Power

inst. industrial 
inst.

Rail
inst.

Port
inst.

habitations 11

12
13141516

17

18

13141516
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Main Items (STANAG 3596)

1. Location and Type Purpose Code Required Information

A 1-5 7
2. Status

3 Equipment & Activity

A 1-5, 7

B 1-4     + requested

C 1 + requested3. Equipment & Activity

4. Defence
Target descriptions in ART

C 1          requested

D 1-3, 6  + requested

5. Facilities / Description

Target descriptions in ART

Pinpoint (max. 100m around)

Line Search (communication line)
6. Damage Assessment

7. Analyst Comment

Line Search (communication line)

Strip Search (direct line)

Area Search (included area))7. Analyst Comment Area Search (included area))
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Computer aided Reporting

Report 
Preview

Target 
Category Tree

Preview

Rapid Access
Additional-
datadata
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Dossier
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Reconnaissance & Surveillance: World wide areas

Wide Area

World wide: Satellites HALE
High Altitude 
Long EnduranceLong Endurance
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Theatre of Operations

Area of Operation

Middle 70 km

N 40 KNear 40 Km

Nearest 5 kmNearest 5 km

Local Area 500mLocal Area 500m
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Image made by Recce Tornado
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IR – Image made by Luna
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SAR – Image LUNA
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Infrared Linescanner

User Interface

GAF/AIES

Waterfall-
display Zoom 

window

Control component
Monitor

1280 x 1024

Sensor
12.000 x 240.000 (AIES)

Visualisation
Visualisation by 1:16
Ca. 800 x 1000
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Real Time Image stabilisationtabilisierung

Small UAVs – turbulant flight

Mechanical stabilisation 
expensive and heavy-weight

Reduction or compansation of 
motion in videos by software
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Ground Exploitation Stations – GES – AIES - LUNA – VISCO - MINDS

GES (Rafael) Luna – Auswertesystem (EMT) with ABUL

Aerial Imagery Exploitation System
AIES (Cassidian)

IIES (M4Com) MINDS (Thales)
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AMFIS - A Universal Mobile Ground Control Station 
for Surveillance and Reconnaissance

AMFIS

Ground station

Requests, Reports, 
Alarms

EinsatzleitzentralGround station e Einsatzleitzentral
e

CSD
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Simulation of scenarios

Tool for

�„ Visualization and simulation of scenarios

�„ Simulation of different sensors and mobile platforms

�„ Evaluation of cooperation strategies

Seamless integration into ground control stationSeamless integration into ground control station
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AMFIS – Ground Control Station

Platform and 
Sensor 

Exploitation, 
Reporting, Data 
Fusion Archiving

Mission 
Planning, 

Control
Fusion, Archiving 
Communication

g,
Dynamic Maps
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STANAG 4559 (NSILI – NATO Standard 
Image Library Interface)
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Accessing of video data
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Detection: Vehicles in 3-5�vm IR

0 590,59
0,72

0,51 0,66

0,42

,

0,54

0,60

Original image with signatures Results of ATR
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Screening for IR-Linescanner

© Fraunhofer IOSB 27



Change Detection
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Geocoding

Initial street map generated
by mission data Automatic Model Adaption
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Geo-Mosaic: Fusion with satellite imagery
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Local aerial reconnaissance with micro UAVs
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Histogram adaptation

�„ Histogrammanpassung
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Counting of Persons (Objects)

Counted: 11.594 
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Superresolution

Generated from video data
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Image based MTI: Moving Target Indication
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Classification – Deformable Basic Models

Adaptation of Generic 3D-Models 

B737 300

A310-300

B737-300

A310-300B737-300

A300-600
A300-600
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Interactive Assistance for Object Recognitionan«

�ƒland vehicles
�ƒaircrafts
�ƒships
�ƒinfrastructure
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»RecceMan«

»Object interface«
Objects marked

due to chosen featuredue to chosen feature

»Observation interface«»Observation interface«
Optimal feature

highlighted
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RecceMan for Infrastructure Analysis

Multisensor-
visualisationg ofvisualisationg of 
recogmition keys

VISVIS

SAR
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Surveying Buildings and Industrial Plants 1/2

�„ Data

�„ U  t  800 illi  i t   

Point cloud: laser scans represented by unique colors

�„ Up to 800 million points per scan

�„ Registration

�„ Compute regression planes�„ Compute regression planes

�„ Determine local orientation

�„ Feature based matching

© Fraunhofer IOSB 40
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Surveying Buildings and Industrial Plants 2/2

�„ Georeferencing
3D d l2D 

g

�„ Products

3D mo del2D 
image

�„ CAD models

�„ Single views

Vid�„ Videos

�„ Applications

Projection of image into 3D model

�„ Applications

�„ Virtual Reality (VR)

�„ Video sequences in VRq

�„ Measuring Tools

�„ Sections
Textured 3D model
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Outline

Reconnaissance & Surveillance
Overview Motion

I

MTI & ESM

MTI & SAR

EO, IR & SAR
EO & SAR

I t d ti  & W kfl
Network C

Network B

Imagery
MTI & SAR

CSDCSD

Introduction & Workflows
Sensors and Exploitation Systems
Users‘ Tasks

Network A

Network D Network EUser
User

User
CSD

CSD

Management 
Detection, Classification, 
Identification  Technical Analysis

User User UserUser

CSD

Identification, Technical Analysis
Interoperability – Information & Services
Conclusion and Further Research
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STANAGS

STANAG 7023 �Ÿ Air Reconnaissance Primary Image Data Format

STANAG 7024 �Ÿ Air Reconnaissance Tape Recorder Standard

STANAG 7085 �Ÿ Interoperable Data Links for Imagery Systems

STANAG 4545

STANAG 4559

�Ÿ NATO Secondary Imagery Format (NSIF)

�Ÿ NATO Standard Imagery Library Interface (NSILI)STANAG 4559

STANAG 4575

�Ÿ NATO Standard Imagery Library Interface (NSILI)

�Ÿ NATO Advanced Data Storage (NADS)g ( )
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NATO-Interoperability

Sensor
Exploitation 4559

C
o 4559

7023

Exploitation

7023

4559 o
m

m
unic

a

4559

D  

7085 7085 4545
ation -

W
A

4545
Data 
Link

Tape

4575

7024 7024

4575

Archiv

A
N

/LA
N

Archiv

p

NADS*

Sensor Platform Exploitation station A Exploitation station BSensor Platform Exploitation station A Exploitation station B
*NADS - NATO Advanced Data Storage
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Coaliton Shared Database (CSD) - Architecture

EO  IR & SAR

STANAG 4559 NSILI Coalition 
Shared Data (CSD) servers 

located at large data 
lk h hEO, IR & SAR

ESM

Motion
Imagery

MTI & ESM MTI & SAR
EO & SAR

sources ta lk  to eac h ot her…  

CSDCSD

Location C

Location B

Location A

Location DUser

User
User

CSD

CSD

Location DUser

U

CSD

Location E

© Fraunhofer IOSB 45
2011-
06-16 45

User User User User
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CSD- Basics

Tasking

P
re

d

M
e

Client-
Subscription 
/Q uer y

CSD:CSD:
STANAG STANAG 

45594559

Text

d
efined F

etadata

Q y

R l t d t45594559F
orm

at
s

R elevant d ata

Images

Standardized Formats

Metadata

s

Standardized interfaces

Adaptable to Bandwidth 
t i ti  

ReportsVideoGMTI Tracks
res t r icti ons 
(synchronization)

For national enhancements:For national enhancements:
CSD-Plus 
(more data types, rules, ...)
fully CSD compatible
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ISR Ontology – Semantic interoperability
Intelligence, Surveillance, Reconnaissance

The ISR Ontology:

Modelling „security“ relevant  objects, services, actors

The ISR Ontology: 
abstract descriptions of object classes
relations between the classes 
rules to describe operations & sequences

Basic
Ontology

These elements are organized in different Layers and used
by user and task specific views:

rules to describe operations & sequences

Core Ontology 
Image Exploitation

y p

The Basic Ontology contains descriptions of concepts like 
“person”, organisation”, “time”, “place”, “status” etc.

The Core Ontology for “Image processing” contains

Domain Ontology
Intelligence, Surveillance & 

Reconnaissance (ISR)
The Core Ontology for Image processing  contains 
concepts like “information”, “image”, “quality”,
“service”, “user”, etc.

The Domain Ontology contains more then 1000 

Looks_
Like

Acts_
As

Used_
By

gy
detailed descriptions of potential objects of interest 
(classes) (ARO – Auswertungs Relevante Objekte), 
like vehicles, sensors, Person of Interest (POI), etc.

Ontology: Level and Views
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Organisation of Ontologies

Interface – Ressource Agents

Looks_LikeActs_As Has_A……

Databases

Knowledge base with
detailed object descriptions

Object models
e. g. vehicles, ships, buildings

Sensor Org HQ

MappingViews

& Layer Basic
Ontology

Top-Level-Ontology

Sensor 
Ontology

Org. 
Ontology

HQ 
Ontology

& Layer

Domain Ontology
Recconnaissance &

Core Ontology 
Information &Data Exploitation

Meta 
Ontology
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Computer Aided Reporting for German Armed Forces

IxReport in 
Recce TornadoRecce Tornado
ground station
(GAF-AIES)
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Interactive Image Exploitation

Yesterday

Today

Tomorrow

But: 

Standard description for services p
needed

Computer Aided Image Exploitation
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Conclusion

Reconnaissance & Surveillance
Overview

Introduction & Workflows
Sensors and Exploitation Systemsp y
Users‘ Tasks

Management 
f

Dr.-Ing. Rainer Schönbein

Detection, Classification, 
Identification, Technical Analysis

Interoperability – Information & Services Dr. Ing. Rainer Schönbein
�� +49 (0) 721-6091-248
�� +49 (0) 721-6091-413
�� schoenbein@iosb.fraunhofer.de

Conclusion and Further Research

Fraunhofer IOSB
Fraunhoferstr. 1
76131 Karlsruhe

Thank You
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