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Direct comparison

Collections are the biggest 
libraries of information for 
identification
For most taxonomic 
groups the information 
quality is very high 
Access is slow and 
local. Objects are not 
replicated (except for
exsiccata)



Media comparison

On paper,
CD-ROM, or
Internet

Images are becoming increasingly available
Distribution increasingly simplified

INGEINGE



Interactive Identification tools

Image based keys

OBIFOBIF



Interactive Identification tools



Identification tools



Improving efficiency

Both for direct collection and media comparison
Digital catalog of objects
Online access to catalog
Online access to digitized objects (books, high resolution 
images of specimen, etc.)

Interactive identification tools
Guided keys (hyperlinked)
Picture keys
Multiple access interactive identification

Automatic identification
Digital image / audio analysis
Automated molecular analysis



Knowledge management

Aspects:
Information retrieval
Information application
Information building

... Biological Identification:
Digital catalog & access
Identification tools
Integrated information
system



Information building

Information building is the true 
bottle neck, e.g. describing new 
species, not retrieval & application 
Improving information retrieval and 
application does help in information building
However, integrated information systems can 
increase the efficiency of knowledge building 
far more!
→ Workflow optimization:
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Recording observationsRecording observationsRecording observations

DNA

Analysis, writing & publishingAnalysis, writing & publishingAnalysis, writing & publishing

(scientist with 
DELTA database)

(publishers help)

(interoperability 
standard like 

DELTA)

(Interactive 
identification 

package)

(Internet)

(Monograph)

(analyses)



Recording observationsRecording observationsRecording observations Analysis & publishingAnalysis & publishingAnalysis & publishing

(scientists with 
database client)

(Information 
System)

(publishers help)

(DNA)

(Interactive 
identification 

package)

(Internet
presentation)

(scientists with 
database client)

(Multiple observations per object)

(analyses)

(Monograph)
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DiversityWorkbench

Diversity
References

Species 2000, IPNI, 
GPC, Euro+Med, etc.

Commercial refe-
rence databases,

Reference ManagerTM

files, etc.

Major collection 
management systems

(Specify, SysTax,
Smithsonian, etc.)

Diversity 
Collection

Diversity Taxonomy
(nomenclature, synonymy,

systematics)

Diversity Identify

Special Indexing
(organism interactions

and geograph. area)

Diversity Description 
(DeltaAccess, morphology)

Diversity Users
(login, permissions)

Diversity  Resources
(URI‘s, Images, other 

information resources)



Identification tools
LIAS



Identification tools

DeltaAccessDeltaAccess



Improving efficiency

Both for direct collection and media comparison
Digital catalog of objects
Online access to catalog
Online access to digitized objects (books, high resolution 
images of specimen, etc.)

Interactive identification tools
Guided keys (hyperlinked)
Picture keys
Multiple access interactive identification

Automatic identification
Digital image / audio analysis
Automated molecular analysis



Digital Image Analysis



Digital 
Image 
Analysis

Digital 
Image 
Analysis



Automated acoustic identification



Molecular identification methods

Automated DNA
sequencer

Assembly & Alignment

Phylogenetic inference

Database comparison
and identification


