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Subject of study:  

 

 

The entire human body 

 

Specific features  

 

Static – In motion 
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Judicial  requirements 
Scientific requirements 
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Hierarchy of evidence 

Systematic reviews and meta-analyses 
 
Randomised, blind trials 
 
Case reports 
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Hierarchy of evidence 

Systematic reviews and meta-analyses 
 
Randomised, blind trials 
 
Case reports 

Including biometric /biometric database 
based work 
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No ”Black Box” approach 
 
Peer-reviewed publications 
  



en 

”Enhedens navn” 
og ”Sted og dato”: 

  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”.
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod

Evidence based 

Judicial  requirements 

Scientific requirements 



Expert Opinion Evidence 
 
In Denmark: 
 
Whatever the judge decides. 
 
 
 
It is solely for the judge to decide if the witness is 
”expert”, and whether the opinions expressed are 
”expert”. 
 



Expert Opinion Evidence 
 
• The matter in question must be outside the 

experience of the factfinder. 
 
• The witness must be appropriately qualified to 

give evidence on the matter. 
 
• The evidence should meet a threshold of 

reliability 



 
 

 
 



R. v. Smith [2011] 
 
• For judge to decide who is a competent expert 

in a particular field. 
 
• Essential for the proper administration of justice 

that there are independent expert. 
 
• Competent scientist should keep detailed notes 

of his examination and the reasons for his 
conclusions. 
 

• Modern methods of presentation of expert 
evidence should be used to make evidence 
accesible to jury and save court time. 
 
 



 
 

 
 



R. v. Barnes [2012] 
 
”Reverse projection evidence” 
 
• Evidence admissible. 
 
• Not new science, but employed photographic 

techniques. 
 
• Because the expert was applying techniques 

with which he was familiar, all that was required 
was the production of film which could provide a 
fair and accurate comparision with the crime 
scene recording. 
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Daubert 

A non-exclusive four-part test: 
 
(1) whether the expert's methodology can or has              

been tested;  
 
(2) whether it has been subject to peer review and 

publication;  
 
(3) its known or potential error rate and the existence 

and maintenance of standards controlling its 
operation; and  

 
(4) whether it has attracted widespread acceptance 

within the relevant scientific community  
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Corroborative evidence 



•Technical aspects: 
 
 footage useful? 
 

 
•Gait analysis: 
 
 applying aforementioned guidelines. 
 







•Direct comparison: ”1 to 1” 
 
 

 
•Not judged against laboratory data nor biometric 
databases  
 



Traits which indicate congruent identity 
 
Traits which indicate non-congruent identity 
 
 
 
Conclusion 



http://www.poliisi.fi/intermin/hankkeet/wgm/home.nsf/ 



 
 
 

“The opinion of the members of the Conclusion Scale Committee is 
that only the legal systems within the particular countries (and not 
a Standing Committee of ENFSI or not the Board of ENFSI) may 
decide on approval regarding interpreting evidence of the forensic 
scientific experts reports.” 
 
“The special requirement for the harmonised conclusion scale for 
interpreting findings in proficiency tests in marks cases is, that the 
proposed scale must allow to communicate results what ever 
method an examiner uses (Classical Approach, Likelihood-Ratio 
Approach, Full Bayes‘ Approach).” 
 
 
 





•Direct comparison: ”1 to 1” 
 
 

 
 
”Could it be someone else?” 
 
 



•Direct comparison: ”1 to 1” 
 
 

 
•No judged against laboratory data nor biometric 
databases  
 

- But laboratory data or biometric data is gathered 
in order to better understand variation and test for 
error 
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Conclusion 

Unit of Forensic Anthropology 

• The sagittal plane has the 
highest discriminatory power 
 

• The hip flexion/extension 
angle has the highest 
discriminatory power 
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Hip Knee Ankle 

Sagittal 
plane 

Transverse 
plane 

Frontal 
plane 

• Different angles have 
the peak 
discriminatory power 
at different places in 
the gait cycle 
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Gait for three velocities:  
Method 
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4.5 km/h 

3 km/h 

6 km/h 
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• Markerless systems 
 

• More advanced statistical models 
 

• Other parameters 



en 

”Enhedens navn” 
og ”Sted og dato”: 

  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”.
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod

Daubert 

A non-exclusive four-part test: 
 
(1) whether the expert's methodology can or has              

been tested;  
 
(2) whether it has been subject to peer review and 

publication;  
 
(3) its known or potential error rate and the existence 

and maintenance of standards controlling its 
operation; and  

 
(4) whether it has attracted widespread acceptance 

within the relevant scientific community  





en 

”Enhedens navn” 
og ”Sted og dato”: 

  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”.
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod

Lynnerup N, Vedel J, 2005. Person Identification by Gait Analysis and Photogrammetry. Journal of Forensic 

Sciences, 50(1): 112-118. 

 

Larsen PK, Simonsen EB, Lynnerup N, 2007. Gait analysis in forensic medicine. Proceedings of  SPIE, the 

International Society of Optical Engineering 6491, 64910M (2007), DOI:10.1117/12.698512. 

 

Larsen PK, Hansen L, Simonsen EB, Lynnerup N, 2008. Variability of Bodily Measures of Normally Dressed 

People using Photo Modeler® Pro 5. Journal of Forensic Sciences, 53(6):1393-9. 
 

Larsen PK, Simonsen EB, Lynnerup N, 2008. Gait Analysis in Forensic Medicine. Journal of Forensic Sciences, 

53(5):1149-53. 

 

Larsen PK, Lynnerup N, Henriksen M, Alkjær T, Simonsen EB. 2010. Gait Recognition Using Joint Moments, 

Joint Angles, and Segment Angles. Journal of Forensic Biomechanics, 1:7pp (doi:10.4303/jfb/F10032) 
 

Yang S, Larsen PK, Alkjær T, Simonsen EB, Lynnerup N. 2013. Variability and similarity of gait as evaluated by 

joint angles: implications for forensic gait analysis.  Accepted for publication in Journal of  Forensic Sciences. 

 
 

 

 

 

 

 

 

 

 

Unit of Forensic Anthropology 



en 

”Enhedens navn” 
og ”Sted og dato”: 

  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”.
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod

Thank you for your attention! 

nly@sund.ku.dk 
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