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Statistical Models and Algorithms
• innovating applications
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BONAPARTE DVI
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Netherlands Forensics Institute   NFI
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Identification of 
unidentified human remainsworkflow

DVI:  Disaster Victim Identification
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DNA victim identification workflow

AnalysisProcessingDNA LAB
victims

+
relatives

DNA 
profiles
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• D19S433 = {13,14} , …
• Chromosomes come in pairs: one from father, one from mother
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D19s433 13,14

VWA 14,17

TPOX 11,11

D18S51 13,16

D5S818 10,11

FGA 23.2,25

AMEL X,Y

DNA Profile
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The DVI matching problem:
which victim matches with which family?

Unknown VICTIMS 
with DNA profiles

Family trees of 
relatives with
reference DNA profiles MISSING persons

without DNA profile

Matching
VICTIMS with MISSINGS

requires:
Statistical analysis
of DNA profiles 
in family trees
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• National CBRN/e project
• NFI needed to be prepared for disaster > 500 victims

• NFI required statistical software for DNA analysis

10

BONAPARTE

developed by SMART Research

In close collaboration with
NFI domain experts
and end-users
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March 2010:  Bonaparte operational 

May 12, 2010: Tripoli, Libya, air disaster
103 victims, 1 survivor

Identification by NFI
• 57 pedigrees
• 84 missing persons

Analysis using Bonaparte
• 84 identifications

The whole project took NFI 26 days
Match computation takes few minutes 
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Malaysia Airlines Flight 17
MH17, July 17 2014

Flight deck window cutout. Paul Sonne/The Wall Street Journal

• 298 victims

• 6,000+ body parts
• Degraded DNA
• 500+ reference profiles
• 300+ family trees

• 296 victims identified
• Analysis with Bonaparte
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Familial search
high profile criminal (cold) cases
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BONAPARTE 
is software for large scale DNA matching

• Client-server structure 
– Platform independent

• User friendly interface via web browser
– (No need to install client software)
– Concurrent users
– Window like structure

• Integrated data base
– Versioning (audit: who what when)

• Programmable business rules
– Levels of security and user rights

• Can be integrated into other systems
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• ACIC (Australian Criminal Intelligence Commission)
– National information-sharing 
– National Criminal Investigation DNA Database

• DNA investigations across state/territory borders
– 9 police agencies + other law enforcement
– About 100 concurrent users
– Working at different locations
– business rules, security

• Criminal DNA data base
• Missing persons and unidentified bodies

Australian government
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– I-Familia: global database for identifying missing persons based on 
international DNA kinship matching

– Victim and families in different member countries
– Runs with Bonaparte: matching to families possible

?
+

INTERPOL  I-Familia
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– Identification of war victims “project 150”
– Largest victim identification project ever
– Degraded DNA
– Remote family members

Vietnamese government
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Conclusions

• Bonaparte: application of AI/Bayesian 
networks in the real world
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More information?

More info
www.bonaparte-dvi.com

Contact:
W. Wiegerinck
SMART Research BV
Nijmegen, The Netherlands
w.wiegerinck@smart-research.nl

Bonaparte is proprietary software of SNN, Nijmegen, The Netherlands
SMART Research BV a subsidiary of SNN
Bonaparte is developed by SMART Research BV and SNN
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http://www.bonaparte-dvi.com/

