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Overview 

Å Can recognise people by measurements of gait 

Å Current state-of-art in gait biometrics 

Å Soft biometrics are those which can be 
described by humans 

Å Fuse semantic descriptions to improve 
recognition 

Å Recall objects by semantic description 

Å Can learn semantic labels from data 

Two biometrics are available at a distance; 

Use semantics to enrich fusion, classification and 
retrieval 



Where is gait as a biometric? 

Spooks, series 10, BBC1 UK 
18/9/2011 



Surveillance 

Å Increased interest in surveillance technologies 

ï3.2GBytes of CCTV footage capture per hour per camera  

ïEstimated use of 6 million CCTV cameras in the UK 

ÅSemantic queries allow human exploration 
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Current Status of Gait biometrics 

Nixon, Chellappa and Tan, 
Human ID Based on Gait, 

Springer 2005 

As a biometric, gait is available at 
a distance when other biometrics 
are obscured or at too low 
resolution 

By computer vision, it needs 
moving feature extraction 

Many researchers worldwide, 
many datasets, many approaches 



Support 

Å The watchman said, i t seems to me 
that the first one runs  like 
Ahimaaz  son of Zadok .  

      2 Samuel 18 

Å άFor that John Mortimeré.in face , 
in gait  in speech he doth resemble έ  

 Shakespeare, Henry IV/2 

ÅPsychology, Medicine, 
Biomechanics 

 

7 Rembrandt: Return of the 
Prodigal Son 



Gait extraction and description 

Modelling Movement: 

Pendular thigh motion model 

Coupled and forced oscillator  

Anatomically-guided skeleton  

 Silhouette descriptions  

Established statistical analysis 

(Temporal) symmetry 

(Velocity) moments 

(Dynamics of) area 

Nixon, Chellappa and Tan, 
Human ID Based on Gait, 

Springer 2005 



9 

 

Working System (and Spoofing) 

Daily Planet, Discovery, 
26/4/2011 



Average Silhouettes Signature 

ÅBackground is taken from 
each frame and pixels 
thresholded resulting in a 
binary image  

ÅNormalise silhouettes by 
height to account for 
distance 

ÅAdd all silhouettes together 
and divide by the number of 
frames 

ÅResulting image is the 
signature 
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Veres, Carter and Nixon, 

CVPR 2004 
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Average Silhouettes Signature 

ÅBackground is taken from 
each frame and pixels 
thresholded resulting in a 
binary image  

ÅNormalise silhouettes by 
height to account for 
distance 

ÅAverage silhouettes 

ÅResulting image is the 
signature 
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Recognition Analysis 

ÅGenerate average gait silhouette 

ÅCompare with database; perform recognition 
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Does gait biometrics really work? 

BBC1 Bang Goes the Theory 

Episode 1, 2009 


