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Extinction
• Edward O. Wilson, Dep. of Organismic and Evolutionary 

Biology, Harvard University:

~ 27,000 species extinct per year 

• National Research Council:

about 50% of all current species 

may already be extinct by 2100
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Bees

• studies on one of them, A. mellifera, led to Nobel prize to K.v. Frisch
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Bees
highly diverse, widely unknown, fascinating, 

ecologically and economically important 

• 20.000 known species, 30.000 estimated

• i.e. in Germany 50% of the 550 species are endangered



Pollination

• main pollinators of food crops
i.e. 73% of the world’s crops → a 
critical ecological and economical 
resource

• annual value of the service of 
pollination has been reported to 
be between 65 and 70 billion US 
dollars
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Bees



Taxonomists

• bee taxonomy  is a 
difficult task. 

• current lack of 
taxonomical experts

• most experts are 60 ++

Professor Emérito 
Doutor Padre Jesus 

Santiago Moure 
(* 1912)

Professor Emeritus 
Charles D.  Mitchener

(* 1919)

Professor Julio 
Cammargo 

(* 1939)
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ABIS - Overv
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ABIS =  Automated identification of bees’ species

• knowledge-based image analysis of the bee forewings

• nonlinear discriminant analysis for identification



ABIS SetUp
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Identification
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NIPS
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Neural  Information Processing Systems

V. Roth, V. Steinhage: Nonlinear Discriminant
Analysis Using Kernel Functions

=> Feedback from Application 
to Computer Science Technology



Email
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From: James Cane <jcane@biology.usu.edu>
To: James Thomson <jthomson@zoo.utoronto.ca>; Dieter Wittmann <wittmann@uni-bonn.de>
Sent: Thursday, November 30, 2000 7:30 PM
Subject: Re: CE; other bee stuff

James - did I reply? The German with the software for bee ID based on wing venation is
Dieter Wittman and several colleagues.  ... I was skeptical, but when it even correctly 
assigned the sex as well as the species to one of three sibling Andrena that Terry provided, we 
were all amazed. They are apparently even able to assign geographic races of Bombus with it
in central Europe. I'd very much like it used here to enable me to confidently ID the western 
species of Osmia that we are turning to repeatedly for alternative crop pollinators.   . . .



ABIS Net
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Applications
Dimensions of Application

Survey and Monitoring Investigations of 
Bee Biology

PollinationSupport of Bee Systematics
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ABIS & GIS
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ApisMell.shp – ApisMe01           Shape              Polygon                                                   
Id 0
Codename      ApisMell01
Species           Apis Mellifera
Population       unalaschcensis
Summer_Win 2
From                6
To          8
Code 1

• Research

• Conservation

• Planning

• Monitoring

• Communication

• Cooperation

• Interdisciplinarity

• Ecology

• Economy

• ...
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