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Electronics and Computer ScienceObjectives of introduction

ÅCover all biometrics!

ÅClarify terminology

ÅDefine scope

ÅMention IEEE TBIOM



Electronics and Computer ScienceAssumptions

ÅWe are unique (!!)

ÅIdentificationis central to our 
lifestyle

ÅWe want it to be fastand 
convenient

ÅWe want it to be secure

ÅWe want/need to use it 
everywhere
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Electronics and Computer ScienceBiometrics is always in the news



Electronics and Computer Science[ŜǘΩǎ ŦƛƴŘ a single person in Southampton

Characteristic ïchance Remaining population

300000

60000>> 21 (!!) ï1/5

Male ï1/2 30000

White (?) ï2/3

Northerner ï1/40

(was) 6ô ï1/10

Slim ï1/5

Non-manicured hair ï1/10
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[ŜǘΩǎ ǾƛǎǳŀƭƛǎŜ ƛǘΥ т ƳŜŀǎǳǊŜƳŜƴǘǎ ǘŀƪŜ ǳǎ ǘƻ ŀ ǎƛƴƎƭŜ Ǉƻƛƴǘ



Electronics and Computer ScienceWhat do we do?



Electronics and Computer Science9ŀǊƭȅ CŀŎŜ wŜŎƻƎƴƛǘƛƻƴ ό¢ŀȅƭƻǊΣ Ψстύ

ά¢ƘŜ ƳŀŎƘƛƴŜ Ŏƻƴǎƛǎǘǎ ōŀǎƛŎŀƭƭȅ ƻŦ ŀ мл Ȅ мл ƛƴǇǳǘ ƳŀǘǊƛȄ ƻŦ млл 
photomultipliers, each connected through automatically adapting weighting 
units to ten output-ƛƴŘƛŎŀǘƛƴƎ ǳƴƛǘǎέ

ά¢ƘŜ weights, proportional to the angle through which potentiometers are 
ǘǳǊƴŜŘ ōȅ ǎƳŀƭƭ ŘǊƛǾƛƴƎ ƳƻǘƻǊǎΣέ

After 250 presentations, 
100% recognition was 
achieved.
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Electronics and Computer ScienceInfluence of deep learning on face publications
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A. Bertillon, Identification of Criminals 1889

History:Bertillonage
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History:Mark!

M Nixon, Proc. SPIE 1985

Eye spacing measurement for facial recognition



Electronics and Computer ScienceMatching basis - implementation



Electronics and Computer ScienceMatching basis ςresult

ClientImposter



Electronics and Computer ScienceNews: National Geographic 2002

hƴƭȅ ōȅ ōƛƻƳŜǘǊƛŎǎΧ

18



Electronics and Computer ScienceMatching distributions (3D)



Electronics and Computer ScienceVerification terminology

True

match
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male female

Meng, Nixon and Mahmoodi, IEEE 

TBIOM, 2021

Where is gender in ears?
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70 40 20

70 40 20

70 40 20

Woman

Man

Man

What (and how old) is whom?



Electronics and Computer ScienceBiometrics usage



Electronics and Computer ScienceMarket share (installations)



Electronics and Computer ScienceResearch share
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Bag snatcher, London 2008

Gait as evidence ςfirst use
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27/200
Bouchrika, Goffredo, Carter, Nixon: J. Forensic Science 2011, 
and Eusipco 2010

Gait as evidence ςmurder case in Australia 2014
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Electronics and Computer ScienceMedia

Tom Cruise loves biometrics!



Electronics and Computer ScienceHot topics

Without order:

ÅDiffusion models

ÅPrivacyprotection in biometrics

ÅSpoofing/ presentation attack detection and Deepfake

ÅGait

ÅBehaviour andIdentity Science
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Elsevier Scopus Resurchify
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Electronics and Computer Science/ǳǊǊŜƴǘ ǎǘŀǘŜ ƻŦ ƧƻǳǊƴŀƭ όWŀƴ Ψнрύ
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Gait = body shape + movement
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History
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What changes?

Many covariatescan affect walking 
style

ΧΦ Ҍ ƘŜŀƭǘƘΣ ŘǊǳƎǎΣ ƳƻƻŘΣ 

ΧΦ ōǳǘ ǿŀƭƪƛƴƎ ƛǎ ŀ ƴŀǘǳǊŀƭ ǇŀǊǘ 
of our daily lives



Electronics and Computer ScienceGait biometrics databases
Laboratory

ǒ Southampton 3D and 2D

ǒ CASIA (+ multiview, thermal)

ǒ Osaka OU-ISIR (+ multiview)

ΨwŜŀƭΩ ²ƻǊƭŘ

ǒ HumanID/ Southampton

ǒ FVG

ǒ CASIA

ǒ Sustech(+ Lidar)

+ accelerometer, footfall, medical

M Okumura, Y Makihara, 

Y Yagi, IEEE TIFS 2012

C Shen et al, CVPR 

2023

C Song et al, IEEE 

TPAMI 2022
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1. Where are we now?
2. How did we get here?
3. Where are we going?

A. Identifying people by their gait



Electronics and Computer ScienceGait Recognition ïstate of the art

Technique: mainly deep

Data: Frontal-View Gait (FVG) 

CASIA E

SUSTech

GREW

BRIAR

Applications: increasing use in crime

scene analysis



Electronics and Computer ScienceGait Recognition ïstate of the art

Papers on GS Performance on CASIA B



Existing Gait Datasets

41

Shiqi



Electronics and Computer ScienceGait Recognition ïthe deep revolution
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ACCV 2020/ IJCB 2021/ IJCB 2022/ IJCB 2023

CASIA E

https://hid.iapr-tc4.org/


