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MOTIVATION
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• Face recognition for border security and banking is becoming mainstream.
• I will focus on ubiquitous face recognition applied in social and consumer 

applications. 
• The aim here is to focus on the sheer convenience of face recognition 

compared to other forms of identification. 
• Each of us spends three working weeks of the year simply identifying 

ourselves to others (ISBA2015: Angela Sasse Keynote, UCL)
• If we could reduce the workload of identification to, say, two weeks, we would 

boost world productivity by about 2%. 
• This leads us to several new and rather interesting research problems. 



Outline

Airport Railway Station Seaport

• Conventional Cooperative Face Recognition
• Social Recall for Prosopagnosia
• Conference App for Scientific Conferences
• The Core Technology
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The Basics

Cooperative Facial Verification

E.g. Airport smart gates, border control, access control
•Known reference image – e.g. passport photo
•Very high resolution
•Perfect artificial lighting
•Multiple high quality cameras
•No movement, no expression allowed
•One person at a time
•Photo based not video based
•Subject co‐operation – the subject wants to be recognised
•One‐to‐one match – verification only, not true one‐to‐many recognition

Many Commercial Solutions available fully tested by NIST
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Australia was first in the World with Face for Border Control
Rollout in 2007 at BNE Airport

• SmartGate
• Are these two faces
the same person?

• Primarily used for 
passenger facilitation
not security

• Now used for
Departures as well

Cooperative versus Non-Cooperative Facial Verification



WE ARE NOT INTERESTED IN THIS 
PROBLEM AS IT IS SOLVED (MOSTLY)
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WHAT WE WANT IS LIVE FACE RECOGNITION FOR 
THE MASSES THAT WORKS RELIABLY FROM ANY 
CAMERA, EVEN A MOBILE PHONE – NOW THIS IS 
ALSO LARGELY ACHIEVED
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Misaligned faces and poor 
resolution. CCTV video is the 
design target.

Quality of Image
Aligned frontal, 100 pixels eye to eye Partially aligned, non-frontal, 12 pixels eye to eye
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Face Recognition is a Parlour Trick

• Researchers must recognize that face 
recognition is a parlour trick for most people  
and has no value – just Gee Whiz factor

• Face Recognition must solve a real
fundamental human need

• FaceRec must be combined with other 
elements to provide a SOLUTION to a 
problem.
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Social Recall Software
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Why would a Consumer want face 
recognition?

• Normal People already have good face 
recognition (mostly)

• Blind people cannot read device screen
• What about face‐blindness?

– Prosopagnosia
– About 2½% of the population suffer from this 
condition

– Often very high functioning people
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Prosopagnosia in Medium
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Scientific American Jan 2019
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App Downloads
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Dr Barry Sandrew
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Prosopagnosia

Prosopagnosia (prosopon = face, agnosia = 
unknowing) — also known as face blindness — is a 
medically recognized neuro‐cognitive disorder that 
can be extremely debilitating in social situations. An 
estimated 2.5 percent of the population — some 8.2 
million people in the United States alone — is 
affected. While many people with a mild case of 
face blindness may simply conclude they, “are not 
good with faces,” in reality, they might very well fall 
within the prosopagnosia spectrum.
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Notable People

• A number of notable people, including the 
actor, Brad Pitt; famed primatologist, Jane 
Goodall; and co‐founder of Apple, Steve 
Wozniak suffer to some degree from clinically 
relevant face blindness

• The social interchange and friendly banter 
that average people manage innately 
throughout the day become a huge challenge 
for those with facial blindness

17
- Barry Sandrew



Film on Prosopagnosia
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Faces in the Crowd Trailer
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Conference App

• First tested at ICB2018 on the Gold Coast
• I was the General Co‐Chair
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Why Conferences?

• I run lots of conferences 
• I have trouble recognising friends at conferences 
as I only see them every few years ‐ embarrassing

• I wanted to give back to the IAPR community
• Needed to solve the wicked problem of DIY 
mobile distributed enrolment

• Needed to address consent and privacy issues
• Similar to prosopagnosia problem – I can’t 
recognise my friends and it is a source of 
embarrassment
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Welcome Function
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Who is 
this guy?

Can’t remember 
his name either



IAPR Newsletter July 2018
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UQ Open Day, 5‐8‐18
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Magnify World, August 2018
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Also Available on AR Glasses

26



Deployed at Swinburne Uni
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Endorsed By Swinburne
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2011: Person Identification in a Crowd

29



2011: IFSEC2011 Award
• IFSEC is the World’s largest 

security show
• It is held in Birmingham 

each year
• 25,000 visitors
• 700 companies
• 700 guests at award dinners
• We won the Major Category 

of CCTV System of the Year 
for Face Recognition in a 
crowd via partner
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2011 System Deployed at USF
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Technology Reboot in 2013

• Research Lab was defunded in 2012
• 2011 technology and all IP sold in fire sale
• Options to consider

– Walk away
– Start again from scratch recoding all source

• No possibility of grants on short notice
• Only option was private equity

– FFF  Friends, Fools, and Family
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2016 imQ Development

• Multicamera support in a single instance
• Queuing Measurements
• Cross Camera Transit Time
• Demographics (Age, Gender)
• Better Face Detection
• NVR functionality
• NVR Integration
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2016: Canon Innovation Centre Video
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IOS8 AND ANDROID

Mobile
Video Face Recognition
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Mobile Live Video Face Recognition

• Still image is relatively easy to process on a 
phone because there is only one face 
detection required

• Live video face detection requires real‐time 
detection

• Fortunately modern devices have hardware 
face detection and sometimes even feature 
detection
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Why Mobile Face Rec?

• Whole CV system is contained in one app so very 
easy to deploy compared to CCTV

• Able to capture faces at eye level
• Most CCTV Cameras are badly positioned
• Ability to move camera for better viewpoint
• Originally designed for Police Street Checks and 
Military Operations

• Gives human validated recognition, time, and 
location in the field
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ANDROID

Wearable AR Glasses for
Video Face Recognition
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X6 and R7 Glasses

Ralph Osterhout
The Real Life “Q” 39



40



41



42



ABC Lateline 2015
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Ralph Osterhout
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ThirdEye X1 CES 2019

45Using our own Phone GPU Face Detection Module



Biometric Access Control 
(on the Cheap)
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Building and Site Security

• Unauthorized persons enter building or site 
with swipe card

• Impossible to check photo ID on every card
• Design system to Biometrically Check and log 
every person at full walking speed

• Upgrade any card system to Biometric
• Application: Secure Shipyard or Commercial 
Port
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Cost Effective High‐Speed Biometric 
System for Secure Building or Site
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UAV Face Recognition
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Airborne Face Recognition

• Some interest in Satellite face recognition but 
resolution (10cm) and slant angle make this 
extremely challenging

• More achievable is UAV face recognition
• Noise of UAV may get people to look up
• High speed camera (300fps) could improve 
speed of capture in crowds

• Problem of slant angle as faces are much 
harder to recognise from above
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Real‐Time Geometric Corrections

• Correct for foreshortening due to slant angle
• Correct for non‐square pixels
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Civilian UAV
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Military UAV
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Gender, Age, People Counting
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Other Biometrics

• In many applications most people will not be 
in the gallery

• How do we add value for these 
unrecognisable people
– Gender
– Age
– People count
– Cross Camera Transit times
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Gender Estimation
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Gender and Age
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Billboard Crowd Counting

Times Square 58



Detecting Genetic Disorders
Table 2 Diagnostic accuracy of NFR technology within database of 3144 photographs

Syndrome Total number of 
photos

Correct diagnosis Match within top 5  Match within top 10

Coffin‐Lowry 164 92 (56%) 145 (88%) 159 (97%)

Cornelia de Lange 193 123 (64%) 183 (96%) 188 (97%)

Floating‐Harbor 97 65 (67%) 92 (95%) 94 (97%)

Kabuki 197 108 (55%)

Rubinstein‐Taybi 162 97 (60%) 156 (96%) 162(100%)

Smith‐Magenis 135 81 (60%) 133 (98%) 135(100%)

Williams  196 120 (61%) 189 (96%) 192 (98%)

with Tracy Dudding, Geneticist with Hunter Genetics 59
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Dingo Face Recognition
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A Dingo Ate My Research

• Dingo Face Recognition 
• 80 Animals, 340 images
• 60.9% recognised rank 1
• 78.4% were recognised top 10
• Next Step: A mobile social media app for 
dingo identification on Fraser island
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Mobile Dingo App

• Dingoes could be recognised by the public by 
photographing their faces with 
iPhones/Android Devices

• This would give identification, time, and 
location information which could be collected 
on a server. 

• Animals interacting with humans could be 
identified and their behaviour captured

• Could also collect video
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So What’s Next?

• The next step is to connect up a huge number 
of biometric appliances and harvest all of the 
faces
– How do we position the cameras?
– How do we connect to the cameras?
– How do we make this truly scalable?
– How do we address privacy issues?
– How do we architect the system?
– How do we manage all the faces and alerts?
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Issues with Large CCTV Networks

• Data rates are huge and the cost of connecting all 
cameras by fibre is prohibitive

• Processing should be done at edge or better still 
in camera

• Then only alerts need be sent to central system
• Could send full frames or just faces
• Privacy can be improved since only small parts of 
CCTV (possibly none) is sent not the whole video. 

• Whole video may contain sensitive material that 
is hard to vet.
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2016 Brazil Project

• Approached by Security firms in Brazil to trial 
non‐cooperative face recognition in shopping 
centres and to consolidate alerts in cloud 
based incident management system

• Stage 1: Face Detection in cameras and AWS 
server based recognition

• Stage 2: Face Detection and Recognition in 
imQ video face recognition appliance 
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True Transcontinental Surveillance

• Cameras were in Brazil, Australia, and UK
• Face Recognition was performed locally or 
transcontinentally

• Cost was potentially very low if cameras could 
do detection

• Highly scalable architecture
• Pilot ran for several months
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Typical CCTV Cameras – Useless for 
Face Harvesting
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Existing Cameras
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Need More Focal Length
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Need More Focal Length
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Issues Encountered in Camera‐Based 
Detection

• Low Cost
• About 60s latency in camera based detection
• Poor detection rates, many bad images
• Large data rates due to full frame image size
• Hard to demonstrate live
• Hard to know what is going wrong
• Low rate of face harvesting as people often do 
not look at camera

• Some good matches and low false alarm rates
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Issues Encountered in imQ Video 
based detection

• Much better face harvesting due to greater 
number of frames

• People still do not look at camera
• Motion blur issues on almost all faces
• Strong H264 artifacts obscuring faces
• Much lower latency (2s)
• Instant local feedback and alerts
• Practical system once camera issues sorted
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Transuburban Network

• Deployed similar system at Brother’s Leagues 
Club

• Much easier due to local access, no time zone 
issues, and language

• Good positioning of cameras near eye level
• 3 cameras to cover foyer from a variety of 
angles

• System working well with regular alerts
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Person Alerts – Marketing Manager
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Another Match – General Manager
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Daily Alerts
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Alerting on Me 
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Best Camera for Doorway
Installed in October
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We tried 15 
models of camera 
and could not get 
detection on the 
doorway due to 
backlight issues.

This model was 
installed in 
October and 
replaces 3 others.
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Case Study - IMQ Leagues Club 

Imagus IMQ PC 
Platform 
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IMQ Leagues Club 

Imagus IMQ PC 
Platform 
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IMQ Leagues Club 

Imagus IMQ PC 
Platform 



Where to from Here?

• We are planning to connect up a network of 
pubs and clubs

• Strong interest from banking sector
• Strong interest from hospitals
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Research Issues for My Group

• Primarily we need better Face Detection not 
better Recognition

• Investigating many new detectors to find a 
replacement for Viola‐Jones

• Evaluating on IJB‐A and Wider Datasets
• Need to get false alarms down as much as 
possible because CCTV provokes this problem

• Investigate joint detection and landmarking
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Questions
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