
From imagination to impact



Abbas Bigdeli 
Technology Manager
Intelligent Surveillance and Smart Sensors
NICTA Queensland Research Lab

Face Recognition for Advanced 
Surveillance –
Challenges and Opportunities



London Bombing – July 2005



Incident



The Need for Intelligent CCTV

• Aim is to develop advanced computer 
assisted surveillance technologies and trial 
them in areas with public access 

• Help prevent crime and terrorism in areas 
with public access such as transport 
centres

• Examples
– identify and track persons of interest
– detect persons performing dangerous 

acts before an accident occurs
– detect a passenger being assaulted on 

a railway platform 
– Monitor vehicles and persons of interest 

at a port



Enhanced Capabilities Being 
Developed and Trialed

• Computer monitoring of 
ALL cameras at ALL 
times, so events are not 
missed

• Reliable person identification 
services that will enable persons 
of interest to be detected, tracked, 
and monitored

• Identification of potentially 
dangerous people and the 
recognition of suspicious and 
dangerous activities

Khalid Al-Midhar Mohamed Atta

CCTV photographs taken the 
day before the 911 attack

Both were on FBI watch list. If CCTV 
had been monitored, they would have been 
taken into custody.



Examples of Typical CCTV 
Images

Passport 
Quality
Photo’s

CCTV vs. Passport Quality Face Rec





Some Observations

• Automated Face Recognition – Applications 
within Law Enforcement – UK NPIA Report 2006:
– The bottom line is that Technology is progressing 

but not READY YET!

• “Face Recognition: Where We Are and Where To 
Go From Here”, MERL, IEEJ Transactions on 
Electronics, Information and Systems Vol. 129 
(2009) , No. 5 pp.770-777:
– Conclusion: Despite the large amount of work that 

has been done, face recognition remains an 
unsolved problem for which there is plenty of room 
for new ideas. …”



Legally Blind

“Video Surveillance: Legally Blind?” Kovesi, Peter;
Digital Image Computing: Techniques and Applications, 2009. DICTA '09. 1-3 Dec. 2009 
Page(s):204 - 211 





How does Human Perform then?

“Matching Unfamiliar Faces from Poor Quality Closed-
Circuit Television (CCTV) Footage: An evaluation of the 
effect of training on facial identification ability” Won-Joon
Lee et. al., 2009:
A primary finding in this experiment is that training or 
experience in forensic facial identification did not increase
the reliability of the participants’ face matching ability from 
very poor quality CCTV footage.



Human Performance



Face Recognition on Different Resolution
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Citywide CCTV Network

NICTA has been working on a breakthrough detection, 
recognition and identification of faces from standard 
definition CCTV video, as currently deployed in “real 
world” external and internal public spaces. 



Over 10M CCTV Camera’s, 
(4.6M in UK alone).

>7 billion hours of CCTV 
Footage

No Method of Searching

Watchlists are rapidly growing,
- UK County Cheshire >300K 
- USA Counter Terrorism 
>1.5M
- Interpol >7M

Example Search
Take a wanted individual’s CCTV image and search thru CCTV and 

Photographic databases to provide a ranked list of candidates

CCTV Security Room

The Problem: Searching and Matching 
CCTV and Mugshot Databases



Our progress over years

Year Research Target Example Images

2001 High quality aligned images with uncontrolled 
lighting 

2003 High quality aligned images with both 
uncontrolled lighting and expression

2006 High quality aligned images with uncontrolled 
lighting, expression, and pose

2007
CCTV

Low  quality aligned images with uncontrolled 
lighting, expression and pose. Unable to align 
automatically = poor recognition

2008
CCTV & WEB

Low  and high quality partially aligned images 
with uncontrolled lighting, expression and 
pose.  Uncontrolled probe and gallery.



Laboratory Face Recognition Results



Questions?
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